IEC 62755:2012(E)

IEC 62755

Edition 1.0 2012-10

INTERNATIONAL
STANDARD

Radiation protection instrumentation — Data format for radiation instruments
used in the detection of illicit trafficking of radioactive materials




IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2012 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch
www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

Useful links:

IEC publications search - www.iec.ch/searchpub

The advanced search enables you to find IEC publications
by a variety of criteria (reference number, text, technical
committee,...).

It also gives information on projects, replaced and
withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available on-line and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) on-line.

Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication
or need further assistance, please contact the
Customer Service Centre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC 62755

Edition 1.0 2012-10

INTERNATIONAL
STANDARD

Radiation protection instrumentation — Data format for radiation instruments
used in the detection of illicit trafficking of radioactive materials

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION rricecoe W K
ICS 13.280 ISBN 978-2-83220-427-6

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- 62755 © IEC:2012(E)

CONTENTS

L@ T T @ ] = I L 9
Yoo o L= = 1 o 10 o = 11
NOIMALIVE FEFEIENCES ..ot e e ees 11
Terms, definitions, abbreviations, quantities and UNItS ...........ccooiiiiiiiii e, 12
3.1 Terms and definitioNs ... 12
3.2 ADDBIEVIALIONS Lo 16
3.3 QUANTILIES AN UNIES Lottt e e et e e e aeens 17
General CharaCteriSTICS .. e e 17
4.1  Design principles used in this International Standard................coooiiiiiiinn. 17
4.2 Characteristics of the data format..........coooiiiiiiii 18
4.3 General description of the N42 data format ...........ccooiiiiiiiiiii e 18
4,31 BaASIC COMCEPES cuuititiiii ettt et ettt ea e 18

4.3.2 Example data dOCUMENES......ciuiiiiiii e 21

Lo [T g=T g T=T o S P TTTPP 22
L0t N I T = U 17/ 1= 22
5.1.1  Standard data tYPeS .ouuieie i 22

5.1.2  Derived data 1Y P S . i it 23

5.1.3  Nuclide name format. ... ... 23

LI O T L= T £ PP 25
B.2.1  GBNEIAL it 25

5.2.2  AnalysisResUltStatUSCOde........oiuiieiiii e 25

5.2.3  COMPreSSIONCOUER . ouuiiiiiiii et e 25

5.2.4  FaURSEVENtYCOUE ..o i e 25

5.25 IMagePerspeCtiveC O .. i 26

5.2.6  MeasurementClasSSCoOde. ... .. 26

5.2.7 MultimediaDeviceCategoryCode ........oiuiiiiiiiiiei e 26

5.2.8 NuclideSourceGeomMetryCOUE .. ..uiiuiiiiiiie e 27

5.2.9 RadAlarmCategoryC OO0 . ..uuu i 27
5.2.10 RadDetectorCategoryCOUe .. c.uiiuiieiiiieie e 27
5.2.11 RadDetectorKiNAC OO . .. c.uiiiiiii i 27
5.2.12 RadInstrumentClasSCode .. .. cuu i 28
5.2.13 RadInstrumentMOdeCOUE .. ...oiuniiiiii i 28

5.3 SChema OULHNE ..o e 29
5.4 ElemMeNnt deSCriPtiONS ..uu it 45
5.4.1 <AlarmAudiblelndicator>. ... ... 45

5.4.2 <AnalysisAlgorithmComponentName> .........c.coviiiiiiiiiiiiie e 45

5.4.3 <AnalysisAlgorithmComponentVersion> .........ccooivviviiniieii e 45

5.4.4 <AnalysisAlgorithmCreatorNamMeE> ........ccooiiiiiiii e 45

5.4.5 <AnalysisAlgorithmDesCription> ........oiiiiiiiii e 46

5.4.6 <AnalysisSAlgorithmName> .. ... 46

5.4.7 <AnalysisAlgorithmSetting> ......ccoooiiiiii 46

5.4.8 <AnalysisAlgorithmSettingName> ...........ccoiiiiiiiiiii e 46

5.4.9 <AnalysisAlgorithmSettingUnitsS> ... 46
5.4.10 <AnalysisAlgorithmSettingValue> ..o, 47
5.4.11 <AnalysisSAIgorithmVersion> .. .. ... 47

5.4.12 <AnalysisComputationDuUration™> ..........ccciiiiiiiiiiierce e 47



62755 © IEC:2012(E) -3-

5.4.13
54.14
5.4.15
5.4.16
5.4.17
5.4.18
5.4.19
5.4.20
54.21
5.4.22
5.4.23
5.4.24
5.4.25
5.4.26
5.4.27
5.4.28
5.4.29
5.4.30
5.4.31
5.4.32
5.4.33
5.4.34
5.4.35
5.4.36
5.4.37
5.4.38
5.4.39
5.4.40
54.41
5.4.42
5.4.43
5.4.44
5.4.45
5.4.46
5.4.47
5.4.48
5.4.49
5.4.50
54.51
5.4.52
5.4.53
5.4.54
5.4.55
5.4.56
5.4.57
5.4.58
5.4.59
5.4.60
5.4.61

<AnalysisConfidenceValue> ... 47
<ANalysSiISRESUItDESCIIPLION ... e 47
SANAIYSISRESUITS > ..t 48
<ANalySISRESUITSEXIENSIONS L..ouiii e 49
<ANalySiISRESUItSTatUSCOUE> ... .o 49
<ANAlYSISStartDateTIME> ..o 49
<AverageCountRateUncertaintyValue>............coocoviiiiiiii i, 49
<AverageCountRateValue> ... ... 50
<AverageDoseRateUncertaintyValue> ..., 50
<AverageDOoSERAtEVaAlUES........ooiiiii i 50
<AverageExposureRateUncertaintyValue> ..o 50
<AverageExposureRateValue> .........cooviiiiiiii i 51
SAZIMUTAVAIUES L. 51
<BackgroundCountRateUncertaintyValue> ..o, 51
<BackgroundCountRateValue>...........ccoiiiiiiiiiiiie e 52
<BackgroundDoseRateUncertaintyValue> ..........ccocooiiiiiiiiiiiieeeen, 52
<BackgroundDoseRateValue> ...........coiuiiiiiiii e 52
<BackgroundExposureRateUncertaintyValue> ..., 53
<BackgroundExposureRateValue> ..........cccooiiiiiiiiiiiiii e 53
<BIiNaryBaseB640bjeCt> ... oo 53
<SBINArYHEXODJECE> ..o e 53
<BINAryUT 8O EC> et 54
<CalibratioNDateTimMeE> ... e 54
SCHANNEIDALAS ..o 54
SCNArACTEIISTICS . .oeiei e e 55
A O T = (o =T g ] A o] € 10T o D PP 55
<CharacteristicGroUPNaAME>.. ..ot e 56
<CharacteriStiCNAME> ... e 56
<CharacteristicValue> ... ... 56
<CharacteristicValueDataClassCode> .........cccciiiiiiiiiiiiiiic e, 56
<CharacteristicValueUNItS> . ... 56
<COEffICIENTVAIUESS ..o 56
COUNTIDALAS ..ottt et 57
<DEINVEADALAS ..ieiiiii e 57
<DerivedDataEXtENSION™ ... 57
SDISTANCEVAIUES ..o 58
<DO0SEANAlYSISRESUIIS™ ..o 58
<DoseAnalysiSReSUItSEXTENSION™ ... ... 58
CDOSERAIE™S .ot 59
<DoseRateLevelDesSCriptioN> . ... 59
<DOSERAIEVAIUES ..o 59
<EfficiencyUncertaintyValues> ... 60
<EFfICIENCYVAIUBS> ... 60
<ElevationACCUraCyValUe> .......cciiiiiiie e 60
<ElevationOffsetAccuracyValue> ..o 60
<ElevationOffsetValue> ... ..o 61
SEIeVatioNValue> ... 61
<ENCOdiNgMIMEKING> ...oiiii e 61

<ENergyBoundaryValUesS> ........oouiiiiiiii e 61



-4 - 62755 © IEC:2012(E)

5.4.62 <EnergyCalibration> ... ... 62
5.4.63 <EnNergyDeviationValUeS>......c..oviiiiiiii e 62
5.4.64 <ENEIgYValUBS > .. o it e 62
5.4.65 <ENErgYWINAOWS S .. o i e ea e 63
5.4.66 <EXPOSUreANalySiSRESUIIS> ... 63
5.4.67 <ExposureAnalysiSResUltSEXIeNSIioN> ... ... 64
B5.4.68 <EXPOSUIERAIE > ... . 64
5.4.69 <ExposureRateLevelDesCription > .. .....ccociiiiiiiiiiiie e 65
5,470 <EXPOSUreRateValUE> ... ... 65
BUATL SR AUIE> e 65
5472 <FaUltCodeValUe>.... oo e e 65
5.4.73 <FaUDESCIIPIION > oot e e e 66
5474 <FaUREXIENSIONS ... o e 66
5475 <FaultSeVverityCode> ... 66
5.4.76 <FullEnergyPeakEfficiencyCalibration> ..............ccooviiiiiiiiiii e, 66
5477 <FWHMCAlDration> . ... e 67
5.4.78 <FWHMUNCErtaintyValUeS> ......cciiriiiiiiii e e 67
5479 <SFWHMVAIUES> .. .o 67
5.4.80 <GeographiCP OiNt> ... i 68
5.4.81 <GeOoPOINtACCUraCYValue> .......ccciiiiiiiii i 68
5.4.82 <GrossCountAnalySiSReSUITtS> ... ..o 68
5.4.83 <GrossCountAnalysiSReSUItSEXtENSION> .. ..c.ccviiiiiiiiiii e, 69
5.4.84 <GIrOSSCOUNTIS™> Lottt e 69
5.4.85 <ImageHeIightValue> ......ccoiiii i 69
5.4.86 <ImagePerspectiveCode>. ... 70
5.4.87 <ImageWidthValue> ... ..o e 70
5.4.88 <InCalibrationIndiCator> ........cciiiiiiiiiiii e 70
5.4.89 <INCHNAtIONVAlUES ... ..o e 70
5.4.90 <INSPECHONDAtETIME > .. i i e e e 71
5.4.91 <IntrinsicDoubleEscapePeakEfficiencyCalibration> ...............cccooiiiiinn. 71
5.4.92 <IntrinsicFullEnergyPeakEfficiencyCalibration> ..............ccoociiiiiiiiniinennnn. 71
5.4.93 <IntrinsicSingleEscapePeakEfficiencyCalibration>..............c.cooevviinennnn. 72
5.4.94 <LatitUdeValUe> . ... e 72
5.4.95 <LIVETIMEDUIALION™ ...iuuiiiiii e e et et enees 73
5.4.96 <LOCAtiONDESCIIPLION S L.iuiiii e 73
5.4.97 <LoNQItUAEVaAlUES ... ..o e 73
5.4.98 <MaximumCountRateValue> .........ccoiiiiiiiiiiii e 73
5.4.99 <MaximumbDoseRateValue>.........cciiiiiiiiii e 74
5.4.100 <MaximumEXxposureRateValue> ..........ccccoiiiiiiiiiiiir e 74
5.4.101 <MeasurementClassSCode> ... ... 74
5.4.102 <MinimumCountRateValue> .........ooiiiiiiii 74
5.4.103 <MinimumbDoseRateValue>....... ... 75
5.4.104 <MinimumEXxposureRateValue> ... 75
5.4.105 <MultimediaCaptureDuration> ..........cociiiiiiiiii e 75
5.4.106 <MultimediaCaptureStartDateTime> ... .. ..o 75
5.4.107 <MURIMEIADAtAS .....iiiiiiiii e 75
5.4.108 <MultimediaDataDesCription> ..o 76
5.4.109 <MultimediaDataEXtENSION > ... ...t 76

5.4.110 <MultimediaDataMIMEKINA> .........ouiiiiiiii e 77



62755 © IEC:2012(E) -5-

5.4.111 <MultimediaDeviceCategoryCoUe> .......iiiiiiiii i e e e 77
5.4.112 <MultimediaDeviceldentifier>..........oooiiiiiiii 77
5.4.113 <MultimediaFileSizeValue>..........cooi i 77
5.4.114 <MultimediaFileURI> ... ... 77
54115 SNUCHTES L.t e e e et et e e ea e eas 77
5.4.116 <NuclideActivityUncertaintyValue> ..........cccooiiiiiiiiiiiii e 78
5.4.117 <NUCHIdeACHIVItYValUE> ... .. 78
5.4.118 <NuclideAnalysisReducedChiSquareValue> ...........c..cccoeiiiiiiiiiiiiiiiiiiiens 78
5.4.119 <Nuclide AnalySiSREeSUIIS> ... 79
5.4.120 <NuclideAnalysisSReSUItSEXIENSION™> ........coviiiiiiiiic e 79
5.4.121 <NuclideCategoryDesCriptioN>. ... ..o 79
5.4.122 <NUCHAEEXIENSIONS ... iiiiiiiii e e e e eaes 79
5.4.123 <NuclideIDConfidenceDesCriptioN=>........c..oiiuiiiiiiiii e 80
5.4.124 <NuclidelDConfidenceUncertaintyValue>............ccooiiiiiiiiiiiiiiiiiceeeen, 80
5.4.125 <NuclideIDConfidenceValue> ..........cooiiiiiiiiiiii e 80
5.4.126 <NuclideldentifiedIndicator> ..o, 80
5.4.127 <NuclideMinimumDetectableActivityValue> ..............ccoooiiiiiiiiiiiee, 80
5.4.128 <NUCHAENGM > ..o e 81
5.4.129 <NuclideShieldingArealDensityValue> ............ccooiiiiiiiiiii i, 81
5.4.130 <NuclideShieldingAtomicNumber> ..o, 81
5.4.131 <NuclideSourceGeometryCode> ... ..c.oiuiiiiiii i 81
5.4.132 <OCCUPANCYINAICAIOI™ .. uuiiii e e 82
5.4.133 <O ENIAtION> oo 82
LS 1 7 B @ T o |1 82
5.4.135 <OriginDeSCriPLiON S .. e 83
B5.4.136 SRAUAIAIM> . 83
5.4.137 <RadAIarmCategoryC o> ... oot 83
5.4.138 <RadAlarmMDate TimMeE> .. 83
5.4.139 <RadAIarmMDESCIIPlION> ...t 84
5.4.140 <RadAlarmEnergyWindowINdiCeS> ........ccviiiiiiiiiiii e 84
5.4.141 <RadAIarMEXIENSIONS L..iiiiii e 84
5.4.142 <RadAlarmLightColor> ... 84
5.4.143 <RadDetectorCategoryCode> ... ..ot 85
5.4.144 <RadDetectorCharacteriStiCS> . ... 85
5.4.145 <RadDetectorDepthValue> ... 85
5.4.146 <RadDeteCtorDeSCIIPtION> ... ..t 86
5.4.147 <RadDetectorDiameterValue> ..........coooiiiiiiiii e 86
5.4.148 <RadDetectorInformation> ... 86
5.4.149 <RadDetectorInformationEXteENSION> ........ocooiiiiiiii 86
5.4.150 <RadDetectorKindCode> ... ..o 87
5.4.151 <RadDetectorLengthValue>..........cooiiiiiiii e 87
5.4.152 <RadDEtECIOINAME™ ... i 87
5.4.153 <RadD EtECIOr S ate > ... 87
5.4.154 <RadDetectorStateEXtENSION> ... ...t 88
5.4.155 <RadDetectorVolumeValue>..........cooiiiiiiii 88
5.4.156 <RadDetectorWidthValue> .........coiiiiiiiii e 88
5.4.157 <RadlnstrumentCharacteristiCsS>.........cccoiiiiiiiii e, 89
5.4.158 <RadInsStrumentClassCoOde > .......c.iiiuiiiiiii e 89

5.4.159 <RadInstrumentComponentNamMeE> .. ....ccciiiiiiii e 89



-6- 62755 © IEC:2012(E)

5.4.160 <RadInstrumentComponentVersion> ........c.ooiiiiiiiiiieeee e 89
5.4.161 <RadINStrUMENtDAtAS. ... cuuiiiiiiee e 90
5.4.162 <RadlnstrumentDataCreatorName™ ... .....coviiiiiiiiiiii e 90
5.4.163 <RadlnstrumentDataEXteNSION> ... ....ccoiiiiiiiii 90
5.4.164 <RadInstrumentDesCriptioN> .......ccoiiiiiii e 91
5.4.165 <Radlnstrumentldentifier> ..., 91
5.4.166 <Radlnstrumentinformation> ...........ccoooiiiiiiiiiiii 91
5.4.167 <RadlnstrumentinformationEXtension> ............cccooiiiiiiiii 91
5.4.168 <RadInstrumentManufacturerName> .........ccocviiiiiiiiii e 92
5.4.169 <RadInstrumentModeCode> ... ..o 92
5.4.170 <RadlnstrumentModeDesCription> ........cocuiiiiiiiieiie e 92
5.4.171 <RadlnstrumentModeINamMe> ... ...t 92
5.4.172 <RadInstrumentQualityControl>....... ..o 92
5.4.173 <RadINStrUMENtState > .. ... 93
5.4.174 <RadlnstrumentState EXTENSION > ..ot 93
5.4.175 <RadINStrUMENtVErSION > ... 94
5.4.176 <RadltemCharaCteriStiCS™ ..o e 94
5.4.177 <RadItEMDESCIIPIONS Lo\ttt e et e e aaees 94
5.4.178 <RadltemInformation> ... ..ot 95
5.4.179 <RadltemInformationEXIENSION> ... ..ot 95
5.4.180 <RadltemMeasurementGeometryDescription> ...........ccocooiiiiiiiiiiiiiniineeen. 95
5.4.181 <RadIteMOQUANTITY> ... it 95
5.4.182 <RadltemQuantityUncertaintyValue> ..., 96
5.4.183 <RaditemQuUaNntityUnNitS> .. ..o 96
5.4.184 <RadltemQuantityValue> ... 96
5.4.185 <RAOIEMSIAtE> .. o 96
5.4.186 <Radltem StateEXtENSION> .. ..o 97
5.4.187 <RAUMEASUIEIMEBNT> L. . e e 97
5.4.188 <RadMeasurementEXtENSION> ... ..o 98
5.4.189 <RAUMEaSUIEMENTGIOUDP .. .uiiiiitiie et e e eneens 98
5.4.190 <RadMeasurementGroupDesCriptioN> ........ccccoiiiiiiiiiiei e 99
5.4.191 <RealTimeDUIatiON > ... ... e 99
5.4.192 <RelativeLOCAtiON> ... ..o 99
5.4.193 <RelativeLocationAzimuthValue>..............oooiiiiiii 99
5.4.194 <RelativeLocationlInclinationValue> ............cccooiiiiiiiiiii 100
514195 SREMAIKS ... et 100
5.4.196 SROIIVAIUES ..ot 100
B.4.197 <SOUICEP OSIIONS L. e 101
Lt e TS 0 1= o 1 U o 101
5.4.199 <SPECIUMEXIENSION S ... et e e e 102
5.4.200 <SPECIIUMPEAK S ... ou i 103
5.4.201 <SpectrumPeakAnalySiSRESUITS> ........coiviiiiiiiiiiii e 103
5.4.202 <SpectrumPeakAnalysiSReSUItSEXtENSION> .........coieiiiiiiiiiicceeee 103
5.4.203 <SpectrumPeakEnergyValue> .........ccooiiiiiiiii e 104
5.4.204 <SpectrumPeakExpectedEnergyValue> ..o 104
5.4.205 <SpectrumPeakEXtENSION> ... ... 104
5.4.206 <SpectrumPeakFWHMValUe> ... ... 104
5.4.207 <SpectrumPeakNetAreaUncertaintyValue>..........c.ccoeoviiiiiiiiiiiiincneeens 105

5.4.208 <SpectrumPeakNetAreaValue> .........cccoiiiiiiiiiiiiiie e 105



62755 © IEC:2012(E) -7-

5.4.209 <SPEEAVAIUES ...t 105
5.4.210 <StartDateTimM e > ..ot 105
5.4.211 KSTAtEVECIOI™ ..ouiiiitiii ettt 106
5.4.212 <TotalCoUNIDAta™ ... . e 106
5.4.213 <TotalCoUNISVAIUES . ...iiiii e 106
B.4.204 KT OtAlD OS> .. i e 106
5.4.215 <TotalDOSEVAlUES ... ..ot 107
5.4.216 <TotalEfficiencyCalibration> ... 107
5.4.217 <TOtalEXPOSUIE> ..ot e 108
5.4.218 <TOtalEXPOSUIEValUE> ... ... e ee e 108
5.4.219 <WindowWENAENErgyValues> ...... ..o 109
5.4.220 <WindowStartEnergyValues> ........cooiiiiiiiiii e 109
5.5 ANIDULE referENCE. . 110
5.5.1  COMPreSSIONCOUE .. e i e e 110
B 5.2 UM Lo e 110
5.5.3 derivedDataReferenCes ......couiiuiiiii e 110
5.5.4 energyCalibratioNnReferenCe .....ccouviiiiiiii 110
555 energyWindOWSREfEreNCe .....ccuiniiiiiii e 111
5.5.6 fullEnergyPeakEfficiencyCalibrationReference...........cc.cooceviiviiniiicninnnnnns 111
55.7 FWHMCalibrationReferenCe ......ocuviiiiiiiiiee e 111
5.5.8  groupOULOFLIMILS ...euuieieii e e 111
ST 70 T T PP 111
5.5.10 intrinsicDoubleEscapePeakEfficiencyCalibrationReference...................... 111
5.5.11 intrinsicFullEnergyPeakEfficiencyCalibrationReference ................cocoene 112
5.5.12 intrinsicSingleEscapePeakEfficiencyCalibrationReference....................... 112
5.5.13 NA2D0OCDAtETIME et e 112
5.5.14 NA2DOCUUID ..ot 112
5.5.15 OFgiNREIEIENCE .. cnieii e 112
5.5.16 radDetectorInformationReference ........cooeviiiiiiiiiiii 112
5.5.17 radDetectorInformationReferences ........c.ooeiiiiiiiiiiiii 112
5.5.18 radinstrumentinformationReference.........coooviiiiiiiiiiiiii 113
5.5.19 radltemInformationReference .........cooveiiiiiiiiiii 113
5.5.20 radltemInformationReferenCes. .......oouiiiiiiiii 113
5.5.21 radMeasurementGrouUpREfEreNCES .....c.vivniiiiiiiie e 113
5.5.22 radMeasurementGroupUUID ... ..o 113
5.5.23 radMeasurementRefereNCeS .. ..oii i 113
5.5.24 radRawDOSERAtEREfEIENCES . ...iiuiiiiiiie e 113
5.5.25 radRawEXxposureRateReferenCes ... ..o 114
5.5.26 radRawGrosSCOUNtSREfEIENCES ... ...vvvuiiiiiiie e 114
5.5.27 radRawSpectrumREfereNCeS .......oouiiiiiii e 114
5.5.28 radRawTotalDOSERETEIENCES . ..vvuuiiiiiii e 114
5.5.29 radRawTotalEXPOSUreREferEeNCeS ... ..iuiiiii e 114
5.5.30 SeqUENCENUMDET . e e 114
5.5.31 totalEfficiencyCalibrationReference ........ccocoeiiiiiiiiiiiiiie e 115
B 5.3 UG e 115
5.5.33 VaAlUEDAIETIME ..itiiiii et 115
5.5.34 valueOULOFLIMILS ...t e 115
5.6 Possible data elements by class of radiation measurement instrument ................ 115

Annex A (normative) N42 XML SCREM@ ..couiiniiiiiiii e 116



-8- 62755 © IEC:2012(E)

Annex B (informative) Example: A simple Spectrometer ........coooviiiiiiiiii e 172
Annex C (informative) Example: A radionuclide identifier ........cc.coovoviiiiiii i 174
Annex D (informative) Example: A gross counting portal monitor ............cccccevviviiviinineennnns 178
Annex E (informative) Example: A spectroscopic radiation portal monitor .......................... 185
Annex F (informative) Example: A personal radiation detector ............coooiiiiiiiiiiiiiiininan. 199
Annex G (informative) Example: A mobile spectroscopic instrument ...........cccooeviiveieinennnns 202
Annex H (informative) Example: A neutron handheld ..o 206
Annex | (informative) Example: A spectroscopic personal radiation detector ...................... 208
Annex J (informative) Conversion factors for exposure and dose equivalent ...................... 212
Annex K (normative) Description of location and orientation...........c.ccoeieiiiiiiiiiicince e 213
Annex L (informative) Creating extensions to the standard............ccoccoeiiiii i 217
Annex M (informative) Supplemental data validation rules ... 221
Annex N (informative) N42 ISO Schematron schema ... 225
L2710 o =Y o 1 V2% 234
Figure K.1 — Orientation of an ODJeCT. ... 214
Figure K.2 — Location of an object with respect to a reference point.............ccooeviiiiiiineanne. 215
Table J.1 — Roentgen to Gy conversion equations for air ..........ccocovviiiiii i, 212
Table J.2 — Conversion coefficients from air-kerma to H*(10) ........ccocovviiiiiiii i, 212

Table M.1 — Universal data validation TUIES ........ouieiiii e 221



62755 © IEC:2012(E) —9-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIATION PROTECTION INSTRUMENTATION —

DATA FORMAT FOR RADIATION INSTRUMENTS USED IN THE DETECTION

1)

2)

3)

4)

5)

6)

7

8)

9)

OF ILLICIT TRAFFICKING OF RADIOACTIVE MATERIALS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62755 has been prepared by subcommittee 45B: Radiation
protection instrumentation, of IEC technical committee 45: Nuclear instrumentation.

The text of this standard is based on the following documents:

FDIS Report on voting
45B/739/FDIS 45B/748/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

This standard contains attached files in the form of a zip file. These files are intended to be
used as a complement and do not form an integral part of the standard.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

+ reconfirmed,

+ withdrawn,

+ replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued at a later date.
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RADIATION PROTECTION INSTRUMENTATION —
DATA FORMAT FOR RADIATION INSTRUMENTS USED IN THE DETECTION
OF ILLICIT TRAFFICKING OF RADIOACTIVE MATERIALS

1 Scope and object

The purpose of this International Standard is to provide a uniform format for data to be output
from radiation measurement instruments for use in detection of illicit trafficking of radioactive
materials. This enables interpretation of data without reference to manufacturer’s
documentation.

This standard specifies the data format used for both required and optional data available at
the output of radiation measurement instruments that are used for the detection of illicit
trafficking of radioactive materials. The performance requirements for these types of radiation
measurement instruments are described in other standards such as IEC 62401, IEC 62533,
IEC 62694, IEC 62244, IEC 62327, IEC 62484, and |IEC 62618 [26]1.

The output consists of measurement data and results of any analysis performed by the
radiation measurement instrument.

This standard does not address instrument control, data transmission protocols, or the
physical media used for communications.

To ensure the largest interoperability of radiation instruments and worldwide operations, the
technical content (e.g. data elements and attributes, document structure) of this standard
matches the ANSI/IEEE N42.42 standard [28].

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60050-393:2003, International Electrotechnical Vocabulary — Part 393: Nuclear
instrumentation — Physical phenomena and basic concepts

IEC 60050-394:2007, International Electrotechnical Vocabulary - Part 394: Nuclear
instrumentation — Instruments, systems, equipment and detectors

ISO/IEC 10646-1, Information technology — Universal Multiple-Octet Coded Character Set
(UCS) — Part 1: Architecture and Basic Multilingual Plane?

ISO/IEC 11578, Information technology — Open Systems Interconnect — Remote Procedure
Call (RPC)3

1 Numbers in square brackets refer to the Bibliography.
2 The Unicode Consortium’s Unicode Standard 4.0 is equivalent to the ISO document.

3 The Universally Unique Identifier (UUID) URN Namespace from W3C RFC 4122 is an equivalent standard
covering the format of the UUID. Available at http://www.ietf.org/rfc/rfc4122.txt
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ISO 8601, Data elements and interchange formats - Information interchange -
Representation of dates and times

3 Terms, definitions, abbreviations, quantities and units

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions, as well as those given
in IEC 60050-393 and IEC 60050-394 apply.

3.1.1
air-kerma
kerma in a small volume of air

3.1.2

ambient dose equivalent

H*(10)

dose equivalent at a point in a radiation field, produced by the corresponding aligned and
expanded field, in the ICRU sphere at a depth of 10 mm, on the radius opposing the direction
of the aligned field

Note 1 to entry: see ICRU Report 39 and 47.

Note 2 to entry: In defining these quantities, it is useful to stipulate certain radiation fields that are derived from
the actual radiation field. The terms "expanded" and "aligned" are used to characterise these derived radiation
fields. In the expanded field, the fluence and its angular and energy distribution have the same values throughout
the volume of interest as in the actual field at the point of reference. In the aligned and expanded field, the fluence
and its energy distribution are the same as in the expanded field but the fluence is unidirectional.

Note 3 to entry: The ICRU sphere (see ICRU Report 33) is a 30 cm diametre, tissue-equivalent sphere with a
density of 1 ge.cm™3 and a mass composition of tissue equivalent material (see IEC 60050-393:2003, 393-14-78).

Note 4 to entry: The recommended depth d, for environmental monitoring in terms of H*(d) is 10 mm, and H*(d)
may then be written as H*(10).

Note 5 to entry: An instrument that has an isotropic response and is calibrated in terms of H*(d) will measure
H*(d) in radiation fields that are uniform over the dimensions of the instrument.

Note 6 to entry: The definition of H*(d) requires the design of the instrument to take account of backscatter.
[SOURCE: IEC 60050-393:2003, 393-14-95]

3.1.3

attribute

XML (eXtensible Markup Language) “name-value” construct contained in an XML element
start tag

Note 1 to entry: Details are available at [4].

3.14
channel
bin of a spectral histogram

Note 1 to entry: Typically, a multichannel analyzer will increment the bin corresponding to the height of each
recorded pulse. The contents of each bin are referred to as the “counts” in the channel (also referred to as the
channel “value”).

Note 2 to entry: Because these histograms can be reprocessed in a variety of ways, the counts in each channel
may be a real number (i.e. the counts need not be an integer).

3.15

channel position

real number representing the position in a spectral histogram along the channel axis in terms
of channels and their fractional parts where the channel number of the left edge of the first
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channel in a histogram of N channels is 0,0, and the channel number of the right edge of the
last channel is N

Note 1 to entry: One can correlate a particular energy with a channel position; for example, energy 1173,2 keV
may correspond to a channel position of 3437,61.

3.1.6

confidence indication

measure provided by the radiation measurement instrument of the reliability assigned to the
radiation source identification, with a range from 0,0 to 100,0 %

Note 1 to entry: Higher values indicate a higher likelihood of the presence of the radionuclide.

3.1.7

double escape peak

in a gamma ray spectrum, peaks due to pair production in the detector and escape, from the
sensitive part of the detector, of two photons of 511 keV resulting from annihilation

3.1.8

element

XML construct consisting of a start tag contained in angle brackets, optional data, and an
optional end tag

Note 1 to entry: Details are available at [4].

3.1.9
energy calibration
describes the relationship between energy and channel number

3.1.10
environmental background
signals of origin other than the radiation to be detected

Note 1 to entry: This may refer to:

a) signals caused by radiations from sources inside or outside the radiation detector other than those of interest
in the measurement;

b) signals resulting from the short-comings of the electronic circuits of the detecting system and their power
supplies.

3.1.11

exposure

guotient of dQ by dm, where dQ is the absolute value of the total charge of the ions of one
sign produced in air when all the electrons and positrons, liberated by photons in air of mass
dm are completely stopped:

X =dQ/dm

Note 1 to entry: The special unit of exposure used in this standard is the milliroentgen, abbreviated as mR.

3.1.12

full-energy peak efficiency

ratio of the number of photons detected in the total absorption peak for a given detection
assembly and photon energy per unit time to the emission rate of a source in a specified
geometry

3.1.13

FWHM

full-width half-maximum

distance between the abscissa of two points on the curve whose ordinates are half of the
maximum ordinate of the peak in a distribution curve comprising a single peak
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3.1.14
FWHM calibration
describes the relationship of FWHM as a function of energy

3.1.15
gross counts
total number of counts recorded by the radiation measurement instrument

3.1.16

Internet Assigned Numbers Authority

IANA

authority responsible for the registration of globally unique internet domain names and
namespaces

Note 1 to entry: For details see <www.iana.org>.

3.1.17

intrinsic full-energy peak efficiency

ratio of the number of photons detected in the total absorption peak for a given photon energy
to the number of photons that are incident on the radiation detector in the same time interval

3.1.18

item

object being measured by the radiation measurement instrument. This object may or may not
produce a radiation field

3.1.19

kerma

quotient of dE by dm, where dE; is the sum of the initial kinetic energies of all the directly
ionizing particles liberated by indirectly ionizing particles in a material of mass dm:

K = dEy /dm

Note 1 to entry:  The units of kerma are the gray (Gy).

3.1.20
live time
duration during which a detection assembly is sensitive to the input signal

[SOURCE: IEC 60050-394:2007, 394-39-31]

3.1.21
manufacturer
person or company that manufactures hardware or software

3.1.22

MIME

multipurpose internet mail extension

standard which defines the encoding of non-text data such as images and sound, in text
format

Note 1 to entry: For details see [36].

3.1.23
MIME type
identifies the format of data

Note 1 to entry: MIME types are maintained by the Internet Assigned Numbers Authority.

Note 2 to entry: For details see [43].


http://www.iana.org/
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3.1.24
N42 document
collection of data represented in XML, formatted according to this standard

3.1.25
precision
number of digits that are used to express a numeric value in text form

3.1.26

radiation detector

sensor component of a radiation measurement instrument designed to produce a quantifiable
response to ionizing radiation

3.1.27

radiation measurement instrument

complete system comprising one or more radiation detectors and other possible components
designed to quantify one or more characteristics of ionizing radiation or of the radioactive
material producing the ionizing radiation

3.1.28
real time
true operational time of measurement

[SOURCE: IEC 60050-394:2007, 394-39-29]

3.1.29

single escape peak

in a gamma ray spectrum, peaks due to pair production in the detector and escape, from the
sensitive part of the detector, of one photon of 511 keV resulting from annihilation

3.1.30
spectrum
series of monotonically increasing energy bins in which radiation counts are tallied

Note 1 to entry: The energy of each successive bin begins at the energy at which the previous bin ended.

3.1.31
software
sets of instructions or data that tell a computer what to do

Note 1 to entry: Software is often divided into two categories: system software, which includes the operating
system (e.g. Windows 7, MacOS) and all utilities that enable the computer to function, and applications software,
which includes programs that perform specific tasks (e.g. word processors, spread sheets, and databases).

3.1.32

state data

information regarding the state (i.e. orientation, speed, and mode of operation) of an object
(e.g. a radiation measurement instrument, detector, or item)

3.1.33
tag
piece of text that describes a unit of data, or element, in XML

Note 1 to entry: A detailed definition can be found at [4].

3.1.34

uncertainty

parameter, associated with the result of a measurement, that characterizes the dispersion of
the values that could reasonably be attributed to the measurand


http://en.wikipedia.org/wiki/Numerical_digit
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3.1.35

uniform resource identifier

URI

string of characters used to identify a name or a resource on the Internet

Note 1 to entry: Defined by IETF RFC 2732 [45].

3.1.36

uniform resource locator

URL

specifies where an identified resource is available and the mechanism for retrieving it

Note 1 to entry: Defined by IETF RFC 2396 [44].

3.1.37

UCS transformation format 8

UTF-8

encodes a character in the repertoire of ISO/IEC 10646-1 using between 1 and 6 octets

3.1.38

universally unique identifier

uulID

string of characters used to uniquely identify each N42 document

Note 1 to entry: The format of a UUID is described by ISO/IEC 11578.

3.1.39

world wide web consortium

wW3C

main international standards organization that maintains the definitions for XML and
associated standards

3.1.40

eXtensible Markup Language

XML

system and hardware independent language for expressing data and their structure within an
XML document

Note 1 to entry: An XML document is a text object that contains the data together with markup that defines the
structure of the data.

Note 2 to entry: Details are available at [4].

3.1.41

XML schema

provides a means for defining the structure, content and semantics of XML documents
through XML itself

Note 1 to entry: Details are available at [5].

3.2 Abbreviations

DU Depleted Uranium

HEU Highly Enriched Uranium

LEU Low Enriched Uranium

MIME  Multipurpose Internet Mail Extension

NIEM  National Information Exchange Model

NIST National Institute of Standards and Technology
OCR Optical Character Recognition
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RGPU Reactor Grade Plutonium

RID Radionuclide Indetifier

RPM Radiation Portal Monitor

URI Uniform Resource Identifier
URL Uniform Resource Locator
UTF-8 UCS Transformation Format 8
uuiD Universally Unique Identifier
W3cC World Wide Web Consortium
WGPu Weapons Grade Plutonium
XML eXtensible Markup Language

3.3 Quantities and units

Quantities associated to elements and attributes have well defined units. This standard uses
the International System of Units (SI). Multiples and submultiples of SI units will be used,
when practicable, according to the Sl system.

This standard also uses the following units:

e for energy: kilo-electron-volt (symbol: keV), 1 keV = 1,602 x 10-16 J.

e for ambient dose equivalent: microsievert (symbol: uSv).

e for exposure: milliroentgen (symbol: mR), 1 mR/h = 2,58 x 10~/ C/kg/h.

o for multimedia file size value: kilobytes (symbol: kB).

S| units should be used for those elements whose values require the indication of the

associated “unit" attribute; the unit used should be appropriate for the recorded or measured
value.

[131]

When the present standard refers to the format of input data, it uses the period (“.”) as

decimal sign instead of the comma (“,”); such data are marked with quotation marks such as
"123.456" in 5.1.1.

The conversion of exposure to ambient dose equivalent is discussed in Annex J.

4 General characteristics

4.1  Design principles used in this International Standard
The design principles used in this standard are the following:
a) Readability: data should be in a format that can be easily accessed and understood by

analysts without the need for proprietary software.

b) Compatibility: data should be in a format that is compatible with accepted international
standards for data representation to the broadest extent possible.

c) Extensibility: the data format should provide for unforeseen future needs and for as-yet
unknown requirements particular to the specific needs of individual manufacturers of
radiation measurement instrumentation.

d) Impartiality: the data format should not favour any particular commercial interest by
adopting a particular manufacturer’s or organization’s practices.
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4.2 Characteristics of the data format

With the design principles in mind, the data format, henceforth referred to as the “N42 data
format”, defined by this standard is based upon the XML specification(see [4]). Specifically,
this standard requires that the data from the radiation measurement instrument shall comply
with the following data formats:

a) The data shall be rendered in an XML document in conformance with the W3C XML V1.0
standard, see [4] and [5]. In this standard, an XML document is considered identical to an
XML file.

b) Documents produced according to this standard shall be capable of being validated
against the master N42 schema, as well as any other schemas required by that document.

c) Data authentication, when required, shall be provided via XML-Signature, see [2].
d) Data encryption, when required, shall be provided via XML Encryption, see [3].

NOTE Document compression is not addressed in this standard.
This standard has the following general characteristics:

a) Radiation measurement instrumentation information is expressed as a hierarchical
structure of data items.

b) The data format employs XML tagging as defined by XML [4], and follows the guidelines of
[29], [35] and [38].

c) Mixed content is not allowed, i.e., insertion of tags inside of content is not allowed. Non-
printing character data are permitted between closing and opening tags.

d) In order to allow the data to be accessed using simple text editors, only the ISO/IEC
10646-1 UTF-8 (see reference) character encoding shall be used.

e) The structure of the information is described by an XML Schema document (see [1] and
Annex A). This schema defines the standard names for data elements and attributes, and
the hierarchical relationships between them. The schema document will be updated in
concert with any revision to this standard.

f) Customized elements and attributes shall not supplant use of standard elements and
attributes defined in this standard.

g) When data in this format are recorded in a file, the data filename extension shall be “N42”,
either uppercase or lowercase, to allow for automated recognition.

This standard gives implementers flexibility in deciding what information to include or omit.
However, implementers shall provide all data their radiation measurement instruments or
accompanying software generates if there is an element in the N42 specification that matches
their data. Implementers shall provide the minimum data and analysis results as specified in
the standards associated with the specific radiation measurement instrument. Provision for
extending the N42 schema to address new data elements has also been provided; see Annex
L for details.

4.3 General description of the N42 data format
4.3.1 Basic concepts

This standard considers radiation measurement instruments to have several types of
components. Radiation detectors are the primary components. They generate the raw
measurement data in response to a radiation field. A radiation measurement instrument may
include one or more radiation detectors. A particular radiation detector can only belong to one
radiation measurement instrument.

Occupancy sensors, position sensors, and multi-media devices are other possible
components of a radiation measurement instrument. Information provided by these
components can provide additional context to the measured items producing a radiation field.
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Measurements can include data collected by the different radiation measurement instrument
components (i.e. the radiation measurement instrument’s individual radiation detectors,
occupancy sensors, position sensors, and multi-media devices) over a specific period of time.
Contributions from a particular component may or may not be present in all radiation
measurement instrument measurements.

An N42 document provides data from only one radiation measurement instrument. This
implies that systems with more than one radiation measurement instrument must produce
separate documents for each instrument (e.g. if the system is composed of an RPM and an
RID, each of these radiation measurement instruments shall produce a separate document).

The <RadInstrumentData> element is the parent element for all N42 data in a document that
complies with this standard. I|EEE N42.42-2006 [28] uses the parent element
<N42InstrumentData>; this difference in parent elements can serve as a key to distinguish
which standard is applicable to the current document. Also, the namespace in this standard is
different from the namespace in the IEEE N42.42-2006 standard [28].

A radiation measurement instrument may produce many N42 documents over its operational
life. To distinguish between these documents each should include a unique universal identifier
as an attribute in its <RadlnstrumentData> parent element.

The primary, high-level, child elements of <RadlnstrumentData> are as follows:

¢ <RadInstrumentinformation>: This element describes the characteristics of the radiation
measurement instrument that performed the measurements. Child elements indicate the
radiation measurement instrument’s manufacturer, identification, model, class, description,
and version as well as quality control information. Though there can be only one radiation
measurement instrument (with many components) per each N42 document, other
elements may need to refer to it; therefore, the <Radlnstrumentinformation> element
includes an attribute that uniquely identifies the radiation measurement instrument locally
within an instance of the N42 document.

¢ <RadDetectorInformation>: This element describes the characteristics of a radiation
detector. Radiation detectors are the components of the radiation measurement instrument
that actually generate the raw measurement data in response to a radiation field. The
radiation measurement instrument may include one or more radiation detectors; each
radiation detector must have its own <RadDetectorinformation> element. A specific
radiation detector can only belong to the one radiation measurement instrument. Child
elements indicate the radiation detector’s name, category, kind, description, and physical
dimensions as well as user-defined characteristics. A <RadDetectorInformation> element
includes an attribute that uniquely identifies a specific detector locally within an instance
of the N42 document.

e <RadltemInformation>: This element describes the characteristics of a specific item the
radiation measurement instrument measured; this document often refers to it as
“measured item” or just “item”. Since a radiation measurement instrument may consist of
multiple radiation detectors, the radiation measurement instrument can measure one or
more measured items simultaneously. If there is a means to uniquely identify a measured
item, this element captures information about the measured item; each measured item
then must have its own <Radlteminformation> element. Child elements indicate the
measured item’s description and measurement geometry as well as user-defined
guantities. A <RadltemInformation> element includes an attribute that uniquely identifies a
specific measured item locally within an instance of the N42 document.

e <xxxCalibration>: This element contains calibration information. xxx can be Energy,
FWHM, FullEnergyPeakEfficiency, InstrinsicFullEnergyPeakEfficiency, or TotalEfficiency.
Child elements are xxx-dependent and may detail energies, energy boundaries,
coefficients, windows, and uncertainties. A <xxxCalibration> element includes an id
attribute that uniquely identifies a specific calibration locally within an instance of the N42
document.
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<RadMeasurement>: This element includes the data a radiation measurement instrument
collects over a specific period of time from its individual radiation detectors and
components such as occupancy and position sensors. The <MultimediaData> element
includes the data from a radiation measurement instrument’s multi-media components,
see below. The radiation measurement instrument may acquire data from all or a
combination of these components during a specific period of time. The data from distinct
time intervals require separate <RadMeasurement> elements. Each instance of a
<RadMeasurement> element shall include an attribute that uniquely identifies it in an N42
document.

When there is a means for the radiation measurement instrument to identify the measured
item or items (e.g. shipping container, package, and vehicle), a <RadMeasurement>
element can also include a list of the measured items as an attribute.

A <RadMeasurement> element can belong to one or more radiation measurement groups
(see the next bulleted paragraph below that explains the concept of a
<RadMeasurementGroup> element); an element’'s radMeasurementGroupReferences
attribute provides the mechanism to identify each <RadMeasurementGroup> element
associated with the element.

<StartDateTime> and <RealTimeDuration> child elements identify the specific period of
time in which the <RadMeasurement> applies. The <RealTimeDuration> child element
also represents the time resolution of associated measurement data.

Child elements, with tag names to reflect the kind of radiation measurement, detail the
radiation measurement instrument’s detector data. The available child elements are
<Spectrum>, <GrossCounts>, <DoseRate>, <TotalDose>, <ExposureRate>, and
<TotalExposure>. Each of these child elements includes an attribute that uniquely
identifies a specific radiation measurement locally within an instance of the N42
document. Each element also includes an attribute that identifies the radiation detector
responsible for the measurement and an attribute that references the appropriate
<xxxCalibration> elements.

An <Occupancy> child element identifies the presence or non-presence of a measured
item during the specific period of time the <RadMeasurement> covers.

The <RadlInstrumentState>, <RadDetectorState>, and the <RadltemState> child elements
indicate the state of the radiation measurement instrument, each of the radiation
measurement instrument’s radiation detectors, and each item the radiation measurement
instrument measured, respectively. State data include location, orientation, direction of
motion, and speed. For the radiation measurement instrument the state data also include
the mode of operation. Radiation measurement instruments equipped with position
sensors using a geolocation system is one means of capturing location data.

The radiation measurement instrument acquires the <RadxxxState> state data during the
time interval denoted by the <StartDateTime> and <RealTimeDuration> child elements of
<RadMeasurement>. These states are valid until their next update in a subsequent
<RadMeasurement> element. For example, if the time resolution of a radiation
measurement instrument’s position must be higher than other data from the radiation
detectors or other components (e.g. gross counts, spectrum, dose rate), the
<RadxxxState> element can be included in a separate <RadMeasurement> element from
those that include data from the radiation detectors or other components.

<RadMeasurementGroup>: This element provides a means to identify a set of radiation
measurements as a single group; for example: a sequence of radiation measurements
indicative of a vehicle’s traversal through a portal monitor. The
<RadMeasurementGroupDescription> child element describes the group. A
<RadMeasurementGroup> element includes an attribute that uniquely identifies a specific
radiation measurement group locally within an instance of the N42 document.

The <RadMeasurementGroup> element also includes a unique universal identifier as an
attribute. This optional identifier provides a means to distinguish a group of radiation
measurements among those the radiation measurement instrument can produce in
multiple documents over its operational life.

<MultimediaData>: This element provides a means to identify data from a multi-media
device such as camera, OCR, or license plate reader that supplement the radiation
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measurement instrument’s radiation measurements. If there is more than one device, the
document must include a separate <MultimediaData> element for each device. Child
elements identify the device, describe the device, indicate its MIME content type, and,
detail the device data, or if the device data are not included in the document, reference
their location via a URI.

Data from a multi-media device are applicable to a specific slice in time. Data collection
time intervals may not directly coincide with those from any particular <RadMeasurement>
element or other multi-media devices. Therefore, there are additional child elements of the
<MultimediaData> element that indicate data capture start date/time and duration.

A <MultimediaData> element includes an attribute that uniquely identifies multi-media data
from a specific device and time locally within an instance of the N42 document. When
there is a means to associate a device’'s data with one or more measured items, the
element provides an attribute that identifies the measured items. A device may collect
more than one set of data during a specific time; a sequence number attribute provides a
means to correctly order the data sets.

e <DerivedData>: This element provides data derived from radiation measurements. Child
elements, representing the kind of radiation measurement, detail the derived data. The
available child elements are <Spectrum>, <GrossCounts>, <DoseRate>, <TotalDose>,
<ExposureRate>, and <TotalExposure>. An attribute in each of these child elements
identifies the specific spectra, gross counts, dose rates, total doses, exposure rates, and
total exposures from one or more radiation measurements or other derived data that are
the sources of the specific derived data (cf. <RadMeasurement> element).

Derived data are applicable to a specific slice in time. Time intervals do not necessarily
coincide with those from any particular <RadMeasurement> element or other
<DerivedData> elements. Therefore, there are additional child elements of the
<DerivedData> element that indicate the applicable start date/time and duration. A
<DerivedData> element includes an attribute that uniquely identifies a specific set of
derived data locally within an instance of the N42 document.

e <AnalysisResults>: This element provides the information that is the product of analysis of
the radiation measurements or derived data. For example: a spectrometer may provide the
radionuclides the radiation measurement instrument identified and its associated
confidence indication. Child elements identify source indicators, radiation alarms,
nuclides, and the details on the analysis algorithms themselves.

Analysis results are applicable to a specific slice in time. Time intervals do not necessarily
coincide with those from any particular <RadMeasurement> element or other
<DerivedData> elements. Therefore, there are additional child elements of the
<AnalysisResults> element that indicate the analysis start date/time and computational
duration. An <AnalysisResults> element includes an attribute that uniquely identifies a
specific analysis results locally within an instance of the N42 document, and attributes that
list the radiation measurements and derived data that are the subject of the analysis. It is
possible to have more than one <AnalysisResults> within an instance of the N42
document.

Since an  <AnalysisResults> element references the <RadMeasurement>,
<RadMeasurementGroup>, or <DerivedData> elements that are the subject of the
analysis, the order of these elements as they appear in an N42 document can vary.
Annexes D, C, E, and G are examples of sequences of <RadMeasurement> elements
followed by one or more <AnalysisResults> elements that reference the applicable
preceding <RadMeasurement> elements. Annex | is an example of sequence of
<RadMeasurement> elements each immediately followed by their associated
<AnalysisResults>.

4.3.2 Example data documents

This standard supports several different types of radiation measurement instruments, each of
which customarily have had different data reporting formats. Because this standard supports
the requirements of all of these types of instruments, certain aspects of the standard require
additional explanation.
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Example data documents can be found in Annexes B through | (for the user’s convenience
certain elements of these annexes are also provided as separate files in zip format):

Annex B A “spectrometer”, described by IEC 62327 [22] and ANSI/IEEE N42.34 [8]; the
document contains only a spectrum and energy calibration and demonstrates the
minimum required information. It also provides an alternative energy calibration.

Annex C A “spectrometer”; more complex than the example in Annex B, the document
contains a spectrum, its calibration, and the results of the analysis of that
spectrum.

Annex D A “portal monitor”, described by IEC 62244 [21] and ANSI/IEEE N42.35 [9]; the
data are a series of seven count values representing a short occupancy from a
monitor with two gamma and two neutron radiation detectors. It also provides an
alternative that shows an alarm occupancy fragment.

Annex E A “spectroscopic portal monitor”, described by IEC 62484 [24] and ANSI/IEEE
N42.38 [10].

Annex F A ‘“personal radiation detector (PRD)”, described by IEC 62401 [23] and
ANSI/IEEE N42.32 [6] (note that this example can also apply to survey meters or
handheld gamma radiation measurement instruments described by IEC 62533
[25] and ANSI/IEEE N42.33) [7]; the data are a series of four count and dose
rate readings.

Annex G A “mobile” radiation measurement instrument, described by ANSI/IEEE N42.43
[11].

Annex H A handheld neutron radiation measurement instrument, described by IEC 62534
[20]. It also provides an example on how to add an extension of a quantity
measured by the radiation measurement instrument that is not defined by an
element in this standard.

Annex | A “spectroscopic personal radiation detector” (SPRD), described by IEC 62618
[26] and ANSI/IEEE N42.48 [12].

Comments in the example documents (given in the form of XML comments) are not required
in real radiation measurement instrument data documents. Also, the examples are indented
for readability; this is desirable in real documents but not required.

The schema, these examples, and other non-normative information can be downloaded from
the N42 web page [46].

5 Requirements

51 Data types
5.1.1 Standard data types

For convenience, the definitions of standard XML Schema data types used in this standard
are summarized here. These summaries are not normative; see [5] for authoritative
definitions.

e boolean: A true or false value (e.g. “0” or “false”, “1” or “true”).

e dateTime: A date and time, in ISO 8601 format. The seconds value can be
represented to arbitrary precision; the precision used should be appropriate for the
value being represented. If the difference between UTC and local time is known, then
the offset field (the “-06:00" part of the first example) shall be present. If the time
difference is not known, then offset field shall be omitted. For example, November 3,
2004 8:36:04.3 AM CST is represented by “2004-11-03T08:36:04.3-06:00"; February
24, 2010 7:55:48 AM GMT is represented by “2010-02-24T07:55:48-00:00" or “2010-
02-24T07:55:48Z".
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NOTE

decimal: A real number represented by a series of numerals with an optional decimal
point; for example, “123” or “123.456". The precision used should be appropriate for
the value being represented. This data type is used when exponent format is not
allowed.

double: A floating point number. Format without an exponent (for example, “123.456")
or with an exponent (for example, “1.23456E02") can be used; the precision used
should be appropriate for the value being represented.

duration: A time duration in ISO 8601 format. For example, a one hour, 15 minute, 5,2
second time interval shall be represented by “PT1H15M05.2S”, “PT75M5.2S", or
“PT4505.2S". The precision of the part of the value for “seconds” can be represented
to arbitrary precision; the precision used should be appropriate for the value being
represented.

ID: A string containing no whitespace or carriage control characters. An ID is used to
uniquely identify elements in the XML document.

IDREF: Identical to the ID data type, an IDREF is a reference to a particular element
identified by an ID. For example,

<Origin originReference="HomePosition”>
IDREFS: A list of IDREF values.
list: A finite-length series of space-separated values of a native data type.
nonNegativelnteger: An integer greater than or equal to zero.
positivelnteger: An integer greater than or equal to one.
string: A character (i.e. text) string.

token: A string that does not contain the carriage return, line feed, or tab characters,
that has no leading or trailing spaces, and that has no internal sequences of two or
more spaces.

Values are case-sensitive.

5.1.2 Derived data types

Data types specific to the N42 schema are as follows:

DoubleListSimpleType: A list of double.

NonBlankStringSimpleType: A string that is not empty and does not consist of only
white space characters.

NonNegativeDoubleListSimpleType: A list of NonNegativeDoubleSimpleType.

NonNegativeDoubleSimpleType: A double whose value must be greater than or
equal to zero.

PercentSimpleType: A double with the value range of “0.0” to “100.0".
PositiveDoubleListSimpleType: A list of PositiveDoubleSimpleType.
PositiveDoubleSimpleType: A double whose value must be greater than zero.

ZeroToOneDoubleSimpleType: A double with value range of “0.0” to “1.0".

5.1.3 Nuclide name format

5.1.3.1

Basic concepts

Radiation measurement instruments with radionuclide identification capabilities shall create

the

<NuclideAnalysisResults>,  <Nuclide>, and <NuclideName> elements. The

<NuclideName> element is the name of a radionuclide or radioactive source identified by the
radiation measurement instrument. The format of the <NuclideName> is described in the
following subclauses.
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5.1.3.2 Standard nuclide name format

For radionuclides listed in the chart of radionuclides, these names shall use the format
described in this subclause.

The format of the radionuclide name shall take the form:

Element-Nucleons[Isomer]
where

e Element — is the IUPAC chemical element name [33]. Note that the case of the IUPAC
names shall be preserved.

¢ Nucleons - is the number of protons and neutrons for this nuclide.

e Isomer — is the metastable indicator. If the nuclide has a metastable state, the letter m
follows Nucleons. If there is more than one metastable state, they are designated m1,
m2, m3, etc.

Examples of radionuclide names listed in the chart of radionuclides are “Ag-110m”, “Cs-137",
and “1-131” (these names will represent llomAg, 1¥7Cs and 131I).

5.1.3.3 Other radiation sources name format

For radiation measurement instruments used in the detection of illicit trafficking of radioactive
materials there is a need to identify radioactive sources that have specific characteristics that
cannot be described by a specific radionuclide as listed in the chart of radionuclides. For
these types of radioactive sources the following name conventions shall be used:

Name Definition
The 511 keV annihilation peak. Such photopeak can be produced
Annihilation by positron emission tomo%raphy (PET) sources; examples of
such sources are: ''C, N, 0, *°F.

The signature of bremsstrahlung radiation has been observed.
Bremsstrahlung is produced when fast electrons interact with the
Coulombic field of the nucleus or when the fast electrons are
decelerated when interacting with a metal target.

Depleted Uranium is uranium with lower than natural abundance
DU of #*°u. Approximate abundance: 99,799 % 28y, 0,2% **°U,
0,001 % **'u.

Highly Enriched Uranium is uranium with high abundance of U,
The **°U abundance is higher than 20 %.

Low Enriched Uranium is uranium with an abundance of “*°U of
approximately 3 % to 20 %.

Nuclear reactions are indicated by the chemical element or
nuclide name (N) followed by the reaction notation (reaction).
Reaction notations include:

Bremsstrahlung

HEU

LEU

N(reaction) : Egg
e an
e n,2n

Examples are: “H(n,qg)”, “Fe(n,g)”, and “O-18(a,n)".

If the radiation measurement instrument cannot discriminate
Plutonium between the different levels of plutonium enrichments (RGPu and
WGPu), then they should all be indicated as “Plutonium”.

X-rays are indicated by the element name followed by “-xray”.

N-xray Examples: “U-xray”, “Pb-xray”.
Radium Naturally occurring radium decay chain in equilibrium.

Natural uranium chemically processed to be separated from
Refined U daughters (234Th and **"pa being short lived daughters of 238y

are still present).
RGPu Reactor Grade Plutonium is plutonium with > 7 %

Z4UPU.
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Name Definition
Shielded The signature of a shielded radioactive source that cannot be
Source fully identified due to the present of shielding material.
Thorium Naturally occurring thorium decay chain in equilibrium.
Sources not identified because radionuclides are not listed in the
radiation measurement instrument library or because the energy
Unknown . ;
spectrum is distorted due, for example, to the presence of
masking or shielding material.
Uranium natural is equivalent to uranium-ore; that is, uranium in
U-natural natural abundance and in secular equilibrium with an abundance
of 99,274 5 % **°u, 0,72 % **°U, and 0,005 5 % ***U.
If the radiation measurement instrument cannot discriminate
Uranium between the d?fferent levels of uranium enrichment_s (_DU, LEU,
HEU and Refined U), then they should all be indicated as
“Uranium”.
WGPuU Weapons Grade Plutonium is plutonium with < 7 % **°Pu.

For other sources or conditions not covered above, the manufacturer shall provide a
description of the name used and the meaning of the name.

5.2 Code lists

5.2.1 General

Where the value of a string or token data type element or attribute has a restricted range of
values, a code list data type is defined providing the restricted values as enumerations. All
enumeration values are case sensitive. Some code lists do not apply to all types of radiation
measurement instruments.

5.2.2 AnalysisResultStatusCode

This list describes the status states of the analysis of a measurement or measurement group.

Value Description
Success The analysis was successfully completed.
Failure The analysis was not successfully completed.

5.2.3 CompressionCode

This list describes the kinds of compression used to compress the spectrum channel data

Value Description
None No compression.
CountedZeroes The data are compressed using the CountedZeroes algorithm.

5.2.4 FaultSeverityCode

This list describes the severity of a problem reported in a Fault.

Value Description

Fatal The problem has caused the immediate termination of the operation. Data
produced by the operation is not trustworthy.

Error The problem has caused serious disruption of the operation. Data
produced by the operation is not trustworthy.

Warning The problem has caused no or only minor disruption of the operation;

however, a condition exists that should be investigated. Data produced by
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the operation may not be trustworthy.

5.2.5 ImagePerspectiveCode

This list describes the viewing perspectives for image multimedia data.

Value Description

Front The image is a view of the front of the subject.

Left Side The image is a view of the left side of the subject.

Right Side The image is a view of the right of the subject.

Rear The image is a view of the rear of the subject.

Top The image is a view of the top of the subject.

Bottom The image is a view of the bottom (underside) of the subject.
Interior The image is a view of the interior of the subject.

NA Not applicable.

Unknown The viewing perspective is unknown.

5.2.6 MeasurementClassCode

This list describes the classes of spectrum measurements that a radiation measurement
instrument with spectrometric capabilities can acquire for different kinds of radioactive
sources or radiation fields.

Value Description

Foreground Measurement of an unknown radiation. The data shall be recorded without
subtraction of environmental background or intrinsic activity.

Background Measurement of environmental background. The data shall be recorded
without subtraction of intrinsic activity.

Calibration Measurement to be used for any type of calibration (e.g. energy,

stabilization, efficiency).

IntrinsicActivity

Measurement of the radiation intrinsic to the radiation measurement
instrument, without contribution from the environment or other sources.

NotSpecified

The measurement cannot be specified by the user or radiation
measurement instrument.

5.2.7 MultimediaDeviceCategoryCode

This list describes the kind of devices that can record multimedia data.

Value Description

Audio A device that records audible sounds, such as voice.

Camera A camera that captures images on film.

Camera-D A camera that captures images on digital/electronic media.

LPR License Plate Reader

NII Non-Intrusive Imaging

OCR Optical Character Recognition

Other Other

Reader A device to create digital data from a physical/visual form of the data.
RFID Radio Frequency Identifier

Scanner A device to create a digital image of printed material.

Video A video recording device that captures images on film.

Video-D A video recording device that captures images on digital/electronic media.
VIS Visual Inspection System Image
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5.2.8 NuclideSourceGeometryCode

This list describes the configurations that are applicable for the geometry of a radiation source
detected by the radiation measurement instrument.

Value Description
Point A radiation source whose geometry is determined to a specific point.
Extended A radiation source whose geometry is determined to be an area, not a

specific point.

Undetermined

A radiation source whose geometry has not been determined.

5.2.9 RadAlarmCategoryCode

This list describes the kinds of radiation alarms.

Value Description

Neutron An alarm indicating presence of neutron radiation.
Gamma An alarm indicating presence of gamma radiation.
Alpha An alarm indicating presence of alpha radiation.
Beta An alarm indicating presence of beta radiation.
Isotope An alarm indicating presence of a radionuclide.
Other An alarm produced by some other means.

5.2.10 RadDetectorCategoryCode

This list describes the category of a radiation detector based on the type of particles and/or
photon emission that it can detect from a radiological or nuclear substance.

Value Description

Gamma A radiation detector that primarily detects gamma rays.

Neutron A radiation detector that primarily detects neutrons.

Alpha A radiation detector that primarily detects alpha particles.

Beta A radiation detector that primarily detects beta particles.

X-ray A radiation detector that primarily detects X-rays.

Other A radiation detector that does not fit any of the defined categories

5.2.11 RadDetectorKindCode

This list describes the kinds of radiation detectors that may compose a radiation measurement

instrument.
Value Description
HPGe High Purity Germanium
HPXe High Pressure Xenon
Nal Sodium lodide
LaBr3 Lanthanum Bromide
LaCl3 Lanthanum Chloride
BGO Bismuth Germanate scintillator
CZzT Cadmium Zinc Telluride
CdTe Cadmium Telluride
Csl Caesium lodide
GMT Geiger Muller Tube
GMTW Windowed GM Tube
LiFiber Lithium glass fiber
PVT Polyvinyl Toluene
PS Polystyrene
He3 °He proportional counter
He4 “He proportional counter
LiGlass Lithium Glass
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Value Description

Lil Lithium lodide

Srl2 Strontium lodide

CLYC Cs,LiYClg

Cdwo4 Cadmium Tungstate

BF3 Boron Trifloride proportional counter
Hgl2 Mercuric lodide

CeBr4 Cerium Bromide

LiCAF LiCaAlFg

LiZnS °LiznS

Other A radiation detector kind not otherwise defined.

5.2.12 RadIlnstrumentClassCode

This list describes the classes of radiation detection instruments based on type

and use.

Value Description

Backpack or Personal | Radiation measurement instruments best described by

Radiation Scanner IEC 62694 or ANSI/IEEE N42.53.

Dosimeter Radiation measurement instruments best described by
IEC 61526, 1SO 4037-3, or ANSI/IEEE N42.20.

Electronic Personal | Radiation measurement instruments best described by

Emergency Radiation | ANSI/IEEE N42.49A.

Detector

Mobile System Radiation measurement instruments best described by

ANSI/IEEE N42.43.

Network Area Monitor

A collection of radiation measurement instruments working
together as a single instrument. This type of instrument may
be described by any of the radiation measurement instrument

standards.

Neutron Handheld Radiation measurement instruments best described by
IEC 62534.

Personal Radiation Detector Radiation measurement instruments best described by
IEC 62401 or ANSI/IEEE N42.32.

Radionuclide Identifier Radiation measurement instruments best described by
IEC 62327 or ANSI/IEEE N42.34.

Portal Monitor Radiation measurement instruments best described by
IEC 62244 or ANSI/IEEE N42.35.

Spectroscopic Portal | Radiation measurement instruments best described by

Monitor IEC 62484 or ANSI/IEEE N42.38.

Spectroscopic Personal | Radiation measurement instruments best described by

Radiation Detector IEC 62618 or ANSI/IEEE N42.48.

Gamma Handheld Radiation measurement instruments best described by
IEC 62533 or ANSI/IEEE N42.33.

Transportable System Radiation measurement instruments best described by

ANSI/IEEE N42.43.

Other

A class of radiation measurement instrument not otherwise

defined.

5.2.13 RadlnstrumentModeCode

This list describes the operating modes of a radiation measurement instrument.

Value Description

Calibrate Calibration mode

Long Dwell The radiation measurement instrument makes a single long measurement.
For example, when a transportable system is stationary measuring a
source for higher accuracy.

Search The radiation measurement instrument makes a series of short
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measurements. For example, when a transportable system is moving and
searching for sources, collecting gross count rates or spectra periodically.
Another example: a portal monitor that collects gross count rates
periodically while conveyances are in transit. Another example, a PRD
displaying exposure rate readings as a function of time.

Test Test or diagnostics mode
Other Other
5.3 Schema outline

This subclause provides an outline of the elements and attributes contained in the N42
schema, ordered as they would appear in an instance xml document conforming to the
schema. The following describes the format of the schema outline.

The levels of indention in the outline represent the element containment (i.e., data blocks).

The schema outline includes element cardinality rules on the same line with the element,
enclosed in brackets. The values and meanings are:

— [1, 1] The element is required and there shall be only one instance.

— [1, many] The element is required and there may be many instances.

— [0, 1] The element is optional and there may be zero or one instance.

— [0, many] The element is optional and there may be zero, one or many instances.

— [NA] The element is abstract and therefore does not have occurrences. See Annex L
for details.

In some cases if an optional element is used, then a child element may be required. If a
parent element is optional (i.e. cardinality of [0, 1] or [0, many]) and a child element is
indicated as mandatory (e.g. [1, 1]) this means that the child element is required only if the
optional parent element is included. Any rules more specific than this are described in
detail in the clauses for each of the elements.

A cross-reference to the clause number of the detailed information for an element is
provided on the right side of the element name line. In the digital version of this document
the element name is hyperlinked to the referenced clause.

If the element has attributes they appear enclosed by parentheses on the line immediately
following the element name.

Required attributes are indicated by "[R]" following the attribute name, and "[O]" if an
attribute is optional.

The start and end of an XML choice group is flagged by lines that contain “******Choice
“and “******End of Choice “.

The start and end of an XML substitution group is flagged by lines that contain
weRrxkrSubstitute” and “******End of Substitution”.
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RadInstrumentData [1,1] ..oeeieeiiniiiei e 5.4.161
(id[O], n42DocDateTime[O], n42DocUUID[O])
ReMArK [0,ManY] oo e 5.4.195
RadInstrumentDataCreatorName [0,1] ..ocovveeiiiiiiiieie e 5.4.162
RadInstrumentinformation [1,1] ....cooviiiiiiii e 5.4.166
(id[R])
Remark [0,Many] ..o 5.4.195
RadInstrumentManufacturerName [1,1] .....cocooviiiiiiiiiiiieeee e, 5.4.168
RadInstrumentldentifier [0,1] ...oooiiiiiii e 5.4.165
RadinstrumentModelName [1,1] ..oooeveiiiiiiiiiir e e 5.4.171
RadInstrumentDescription [0,1] ...o.oiiiii e 5.4.164
RadInstrumentClassCode [1,1] ...oiriiiiiiiiii e 5.4.158
RadInstrumentVersion [1,many] .....c.coociiiiiiiiiiiiee e 5.4.175
(id[O])
Remark [0,many] ... 5.4.195
RadInstrumentComponentName [1,1] ... 5.4.159
RadInstrumentComponentVersion [1,1] ..o 5.4.160
RadInstrumentQualityControl [0,1] ...c.oiviiiiiiii e 5.4.172
(id[O])
Remark [0,many] ... 5.4.195
InspectionDateTime [1,1] ..ocoiiiiiiiiii e 5.4.90
InCalibrationIndicator [1,1] ....coviiiiiiiiiie e 5.4.88
RadlnstrumentCharacteristics [0,many] .......ccovviiiiiiiiiniiiieceeen, 5.4.157
(id[O])
Remark [0,Many] ..o.ooiiiiiii e 5.4.195
**x*x*Choice of 1 or more of the following******
Characteristic [0,Many] ...ccooeiiiiiiii 5.4.37
(id[O], valueDateTime[O], valueOutOfLimits[O])
Remark [0,Many] ..o 5.4.195
CharacteristicName [1,1] .ccooiiiiiiiiiii e 5.4.40
CharacteristicValue [1,1] .cccooiiiiiiiiiii e 5.4.41
CharacteristicValueUnits [1,1] ..cocooviiiiiiiiiicvereeeeeeeea 5.4.43
CharacteristicValueDataClassCode [1,1] ...ccoocvvvviiviiiiieennnnnns 5.4.42
CharacteristicGroup [0,Mmany] .....ccocovviiiiiiiiiii e 5.4.38
(groupOutOfLimits[O], id[O])
Remark [0,Many] ..o 5.4.195
CharacteristicGroupName [1,1] ..ooiiiiiiiiiiiiirereeeeee 5.4.39
Characteristic [1,many] .....ooeiiiiiii e 5.4.37
(id[O], valueDateTime[O], valueOutOfLimits[O])
Remark [0,many] ..o 5.4.195
CharacteristicName [1,1] ...ccooiiiiiiiii e 5.4.40
CharacteristicValue [1,1] ...cooiiiiiiiiee e, 5.4.41
CharacteristicValueUnits [1,1] ....ccoccoviiiiiiiiiiiiiieeeeeenn, 5.4.43
CharacteristicValueDataClassCode [1,1] .......ccovevvevnnennn. 5.4.42
******End Of Choice*****)\'
RadlnstrumentinformationExtension [NA] ..., 5.4.167
RadDetectorinformation [1,many] .....ccoiieiiiiiiiii e 5.4.148
(id[R])
Remark [0,mMany] ..o 5.4.195
RadDetectorName [0,1] ..o 5.4.152
RadDetectorCategoryCode [1,1] ..ooiriiiiiiii e 5.4.143
RadDetectorKindCode [1,1] oo 5.4.150
RadDetectorDescription [0,1] ..ooieiiiiiiii e 5.4.146
RadDetectorLengthValue [0,1] ..oooiiiniiiii e 5.4.151
(units[Q])
RadDetectorWidthValue [0,1] ..ooiiiiiii e 5.4.156
(units[Q])

RadDetectorDepthValue [0,1] ..ooviiriiiii e 5.4.145
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(units[O])
RadDetectorDiameterValue [0,1] ...oooiiniiiiiiic e 5.4.147
(units[O])
RadDetectorVolumeValue [0,1] ...ooviiiniiiiiiie e 5.4.155
(units[O])
RadDetectorCharacteristics [0,many] ........coovoviiiiiiiiii e 5.4.144
(id[O])
Remark [0,Many] oo 5.4.195
**x*x*Choice of 1 or more of the following******
Characteristic [0,Many] ...ccoviiiiiiic e 5.4.37
(id[O], valueDateTime[O], valueOutOfLimits[O])
Remark [0,mMany] ..o 5.4.195
CharacteristicName [1,1] ..ocieiiiiiii e 5.4.40
CharacteristicValue [1,1] ....oooiiiiiiiie e 5.4.41
CharacteristicValueUnits [1,1] ....ccocoviiiiiiiiiieieee e 5.4.43
CharacteristicValueDataClassCode [1,1] ......ccovvviviiiiiiniennnennn. 5.4.42
CharacteristicGroup [0,mMany] .....ccooveiiiiiiiiee e 5.4.38
(groupOutOfLimits[O], id[O])
Remark [0,mMany] ..o 5.4.195
CharacteristicGroupName [1,1] ...occoviiiiiiiiiiiiiieeeeeeeeen 5.4.39
Characteristic [1,many] .....coooiiiiii e 5.4.37
(id[O], valueDateTime[O], valueOutOfLimits[O])
Remark [0,many] ..o 5.4.195
CharacteristictName [1,1] ..ocooiiiiiiiiii e, 5.4.40
CharacteristicValue [1,1] ..ocovviiiiiiiiirreee e 5.4.41
CharacteristicValueUnits [1,1] ..ccccoiiiiiiiiiiiiiiiceeeeeens 5.4.43
CharacteristicValueDataClassCode [1,1] .....cocovvvveniinnennns 5.4.42
******End Of Choice******
RadDetectorInformationExtension [NA] ...cooviiiiiiiiiiiiceeeeee 5.4.149
RadltemInformation [0,Many] .....ccccoiiiiiiiiiiiii e 5.4.178
(id[R])
Remark [O,Many] ..o 5.4.195
RadltemDescription [0,1] ...oooiiiiiiiiii e 5.4.177
RadltemQuantity [0,1] ..oovieiiiiiiei e 5.4.181
(id[O])
Remark [O,Many] ..o 5.4.195
RadltemQuantityValue [1,1] ...ooiiiiiiiii e 5.4.184
RadltemQuantityUncertaintyValue [0,1] ......coccoiiiiiiiiiiiiiiieens 5.4.182
RadltemQuantityUnits [1,1] ......cocoiiiiiiiiiiiiieieee e 5.4.183
RadltemMeasurementGeometryDescription [0,1] .....ccooeiiiiiiiiiiiiinnnnnn. 5.4.180
RadltemCharacteristics [0,many] .........ccooiiiiiiiiiiiii e, 5.4.176
(id[O])
Remark [0,Many] ..o 5.4.195
**kxkxChoice of 1 or more of the following******
Characteristic [0,Many] ......coooiiiiiiii e 5.4.37
(id[O], valueDateTime[O], valueOutOfLimits[O])
Remark [0,many] ..o 5.4.195
CharacteristictName [1,1] ..o.oioiiiiiiii e 5.4.40
CharacteristicValue [1,1] oo 5.4.41
CharacteristicValueUnits [1,1] ....cocoiiiiiiiiiiieeeeeenn 5.4.43
CharacteristicValueDataClassCode [1,1] ...coovviiiiiiiiiininnnnns 5.4.42
CharacteristicGroup [0,Mmany] ...ccooeieiiiiiiiii e 5.4.38
(groupOutOfLimits[O], id[O])
Remark [0,Many] oo 5.4.195
Remark [0,Many] oo 5.4.195
CharacteristicGroupName [1,1] ..ocooiviiiiiiiiiieeee e, 5.4.39

Characteristic [1,many] ...cccooiiiiiiiiie e 5.4.37
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(id[O], valueDateTime[O], valueOutOfLimits[O])

Remark [0,many] ..coveiiii e 5.4.195
CharacteristicName [1,1] ..ocooiriiiiiiiiii e 5.4.40
CharacteristicValue [1,1] .coccoiiiiiiiiiiii e 5.4.41
CharacteristicValueUnits [1,1] ...cocovviviiiiiiiii e, 5.4.43
CharacteristicValueDataClassCode [1,1] ....ccoccvvvnvenvinnnnnns 5.4.42
RadltemInformationExtension [NA] ..o 5.4.179
**xxxxChoice of 0 or many of the following******
RadMeasurement [0,MaNY] .oo.oiiiiieieiiie e 5.4.187
(id[R], radltemInformationReferences[O], radMeasurementGroupReferences[O])
RemMark [0,mMany] ..o e 5.4.195
MeasurementClassCode [1,1] ..o 5.4.101
StartDateTime [L1,1] oo e 5.4.210
RealTimeDuration [1,1] ..o e e e 5.4.191
SPECLrUM [O,MANY] oot e 5.4.198

(energyCalibrationReference[R], fullEnergyPeakEfficiencyCalibrationReference[O],
FWHMCalibrationReference[O], id[R],
intrinsicDoubleEscapePeakEfficiencyCalibrationReference[O],
intrinsicFullEnergyPeakEfficiencyCalibrationReference[O],
intrinsicSingleEscapePeakEfficiencyCalibrationReference[O],
radDetectorinformationReference[O], radRawSpectrumReferences[O])

Remark [0,Many] ..o 5.4.195
LiveTimeDuration [1,1] ..cooiiiiiiiii e e e e e e e 5.4.95
ChannelData [1,1] .ooiiiiiiii e 5.4.36
(compressionCode[O])
SpectrumEXtension [0,Many] ...ocooiiiiiiiiii e 5.4.199
GrossCouNnts [0, MaANY]  ..iuiiiiiiei e e 5.4.84

(energyWindowsReference[O], id[R], radDetectorinformationReference[R],
radRawGrossCountsReferences[O])

Remark [0,Many] ..o 5.4.195
LiveTimeDuration [1,1] ..o 5.4.95
CoUNIDALA [1,1]  cooriitiiit e e 5.4.45
TotalCountData [0,1] ...ieuiiiiiiiii e 5.4.212
DOSERALE [0,MANY]  coeiiiiit e 5.4.51
(id[R], radDetectorinformationReference[R], radRawDoseRateReferences[O])
Remark [0,mMany] ..o 5.4.195
DoseRateValue [0,1] ..o 5.4.53
(units[O])
DoseRateLevelDescription [0,1] ...coviiiiiiiiiiie e 5.4.52
TotalDOSE [0,MANY] it 5.4.214
(id[R], radDetectorinformationReference[R], radRawTotalDoseReferences[O], units[O])
EXposureRate [0,MaNY] ... 5.4.68
(id[R], radDetectorinformationReference[R], radRawExposureRateReferences[O])
Remark [0,mMany] ..o 5.4.195
ExposureRateValue [0,1] ..o 5.4.70
(units[O])
ExposureRateLevelDescription [0,1] ...cocvviiiiiiiiiiii e 5.4.69
TOtalEXPOSUre [O,MaNY] oeviiieiiiii e e e e e e 5.4.217
(id[R], radDetectorIinformationReference[R], radRawTotalExposureReferences[O],
units[O])
RadlnstrumentState [0,1] ..o.oviriiiii e 5.4.173
(id[O], radInstrumentinformationReference[R])
Remark [O,Many] ..o 5.4.195
RadlnstrumentModeCode [0,1] .cooiiiiiriiii e 5.4.169
RadlnstrumentModeDescription [0,1] ..cooviriiiiiiii e 5.4.170
StateVecCtor [0,1] oo 5.4.211

*xxxxChoice of zero to one of the following******
GeographicPoint [0,1] ..o 5.4.80
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(datum[Q], units[O])

LatitudeValue [1,1] .ooooiiiiiii e 5.4.94
(units[O])
LongitudeValue [1,1] .ooiiiiiiiii e 5.4.97
(units[O])
ElevationValue [0,1] ..oooiiiiiii e 5.4.59
ElevationOffsetValue [0,1] ...coocviiiviiiiiiiii e, 5.4.58
GeoPointAccuracyValue [0,1] .cocovvviiiiiiiiiiieeeeeeeeeee, 5.4.81
ElevationAccuracyValue [0,1] ...ccooiviiiiiiiiieeeeee 5.4.56
ElevationOffsetAccuracyValue [0,1] .....coovvviiiiiiiiiinennnnn. 5.4.57
LocationDescription [0,1] ...cc.iviiiiiiiieieie e 5.4.96
RelativeLocation [0,1] ....coviiriiiiiiiiei e 5.4.192
RelativeLocationAzimuthValue [0,1] .......ccooiiiviiiiiiiniieenn. 5.4.193
(units[O])
RelativeLocationInclinationValue [0,1] ........ccoovviviiiiinnnnn. 5.4.194
(units[O])
DistanceValue [0,1] ..o 5.4.48
(units[O])
L@ g To 10 N 5 PP 5.4.134
(originReference[O])
GeographicPoint [0,1] .oooviiiiiiiie e 5.4.80
(datum[O], units[O])
LatitudeValue [1,1] ..o 5.4.94
(units[O])
LongitudeValue [1,1] ..cocoviiiiiiiiiii e, 5.4.97
(units[O])
ElevationValue [0,1] ...cooviiiiiiiiiie e, 5.4.59
ElevationOffsetValue [0,1] ....coovveiiiiiiiiiiiiien, 5.4.58
GeoPointAccuracyValue [0,1] ....oovvveiiiiiiiienennen 5.4.81
ElevationAccuracyValue [0,1] ....coovvviiiiiiiiiinennns 5.4.56
ElevationOffsetAccuracyValue [0,1] ......ccocevennnnes 5.4.57
OriginDescription [0,1] .oooviiiiiiiiii e 5.4.135
******End Of Choice******
Orientation [O0,1] coiiiiii e 5.4.133
AzimuthValue [1,1] oo 5.4.25
(units[O])
InclinationValue [0,1] .oooiiiiiii e 5.4.89
(units[Q])
RoIIValue [0,1] oo 5.4.196
(units[Q])
SpeedValue [0,1] oo 5.4.209
(units[O])
Fault [0,Many] oo 5.4.71
(id[O])
Remark [0,Many] ..o 5.4.195
FaultCodeValue [1,1] ..o 5.4.72
FaultDescription [1,1] ..o 5.4.73
FaultSeverityCode [1,1] ..o 5.4.75
RadlnstrumentCharacteristics [0,many] ......ccooccoiiiiiiiiiiiiieeees 5.4.157
(id[O])
Remark [0,Many] ..o 5.4.195
*x*xxkChoice of 1 or more of the following******
Characteristic [0,many] ....ccoiiiiii 5.4.37
(id[O], valueDateTime[O], valueOutOfLimits[O])
Remark [0,many] ..o 5.4.195
CharacteristicName [1,1] ...oociiiiiiiiiiii e 5.4.40

CharacteristicValue [1,1] ..ccoooiiiiiiiiireee e 5.4.41
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CharacteristicValueUnits [1,1] ...cocovviiiiiiiiieeeeeeeee, 5.4.43
CharacteristicValueDataClassCode [1,1] ...cccovvvvnveinennnnnn. 5.4.42
CharacteristicGroup [0,Many] .....coovovviieiieiieiei e 5.4.38
(groupOutOfLimits[O], id[O])
Remark [0,many] ..o 5.4.195
CharacteristicGroupName [1,1] ...cooviviiiiiiiiiieeeeeeeee, 5.4.39
Characteristic [1,many] ...cccoooviiiiiiiiiii e 5.4.37
(id[O], valueDateTime[O], valueOutOfLimits[O])
Remark [0,many] ...coooviiiiiieee e 5.4.195
CharacteristicName [1,1] ...cocoovviiiiiiieieeeee e 5.4.40
CharacteristicValue [1,1] ...coooiiiiiiiiiieeeee, 5.4.41
CharacteristicValueUnits [1,1] ...ooooiiiiiiiiiiiiiiieee. 5.4.43
CharacteristicValueDataClassCode [1,1] ......ccoceveeneen. 5.4.42
******End Of Choice******
RadlInstrumentStateExtension [NA] ... 5.4.174
RadDetectorState [0,many] ..o 5.4.153
(id[O], radDetectorinformationReference[R])
Remark [0, Many] ..o e 5.4.195
StAtEVECTON [0,1]  corniiiii e 5.4.211
**xxxxChoice of zero to one of the following******
GeographicPoint [0,1] ..oouiiiiiiiiiie e 5.4.80
(datum[Q], units[O])
LatitudeValue [1,1] .o 5.4.94
(units[O])
LongitudeValue [1,1] .oooeiiriiiiiiieee e 5.4.97
(units[O])
ElevationValue [0,1] .ooovvieiiiiiiie e 5.4.59
ElevationOffsetValue [0,1] ...ccocovviiiiiiiiiiiii e 5.4.58
GeoPointAccuracyValue [0,1] .ooooiiiiiiiiiiiiiiiie s 5.4.81
ElevationAccuracyValue [0,1] ..ooovveiiiiiiiiiiiiiieiee e 5.4.56
ElevationOffsetAccuracyValue [0,1] ....cooviviviiiiieiiinnnnnnn. 5.4.57
LocationDescription [0,1] ..ovvieiiiieiiiiii e 5.4.96
RelativeLocation [0,1] ...cocoviuiiiiiiiiiiiie e 5.4.192
RelativeLocationAzimuthValue [0,1] ......coovivviiiiiiieinennen, 5.4.193
(units[O])
RelativeLocationlnclinationValue [0,1] .......ccocovveieeniennnnnnn. 5.4.194
(units[O])
DistanceValue [0,1] ..o 5.4.48
(units[O])
L@ g To 10 5 5.4.134
(originReference[O])
GeographicPoint [0,1] .o.ovieiiiiiiie e 5.4.80
(datum[O], units[O])
LatitudeValue [1,1] ..oooiiiiiiiiiiieee e 5.4.94
(units[O])
LongitudeValue [1,1] ....cooiiiiiiiiiiiieeeeeeee 5.4.97
(units[O])
ElevationValue [0,1] ...ocooiiiiiiiiieeee e 5.4.59
ElevationOffsetValue [0,1] ....occovviiiiiiiiiiiiiieen, 5.4.58
GeoPointAccuracyValue [0,1] ....coooeiiiiiiiiiiinniennnes 5.4.81
ElevationAccuracyValue [0,1] ....covviiiiiiiiiinnnne. 5.4.56
ElevationOffsetAccuracyValue [0,1] .......ccoeeeenenen. 5.4.57
OriginDescription [0,1] .oooiiiiiii e 5.4.135
******End of Choice******
Orientation [O,1] .coiriii i 5.4.133
AzimuthValue [1,1] oo 5.4.25
(units[O])

InclinationValue [0,1] .oovriiiiiiii e 5.4.89



62755 © IEC:2012(E) ~35-

(units[O])
ROIVAIUE [0,1] oo
(units[O])
SpeedValue [0,1] ooiiiiiiii i
(units[O])
FauUlt [O,mMany] oo e
(id[O])
Remark [0,Many] oo
FaultCodeValue [1,1] .oooiiiiiiiiiiee e e
FaultDescription [1,1] oooeeriiniiiiie e e
FaultSeverityCode [1,1] ..o
RadDetectorCharacteristics [0,many] .......ccccooiviiiiiiiiiiiiiceeeeene,
(id[O])
Remark [0,Many] ..o
**xxxxChoice of 1 or more of the following******
Characteristic [0,many] ....ccoviiiiii e
(id[O], valueDateTime[O], valueOutOfLimits[O])
Remark [0,many] ..o
CharacteristictName [1,1] ..ocooiiiiiiiiiii e,
CharacteristicValue [1,1] ..o,
CharacteristicValueUnits [1,1] .....coccooviiiiiiiiiiiieeeen,
CharacteristicValueDataClassCode [1,1] .......ccoovvvnevnnnnnn.
CharacteristicGroup [0,many] ........cccooiviiiiiiiiiiieeeeeenn
(groupOutOfLimits[O], id[O])
Remark [0,many] ...oooiiiiiii e
CharacteristicGroupName [1,1] ...coocoviiiiiiiiiiiiiicieceeenes
Characteristic [1,many] ......ccocovviiiiiiiir e
(id[O], valueDateTime[O], valueOutOfLimits[O])
Remark [0,many] ....ocooiiiiiiiii e
CharacteristicName [1,1] ..ccccooiiiiiiiiiiiiiic e,
CharacteristicValue [1,1] ..coccoviiiiiiiiiiiiic e,
CharacteristicValueUnits [1,1] ...cccovviviiviiiiiiiiieceen,
CharacteristicValueDataClassCode [1,1] .....ccceevvenneen.
******End of Choice******
RadDetectorStateExtension [NA] ..o
RadltemsState [0,Many] ..o
(id[O], radltemInformationReference[R])
Remark [O,MaNnY] ..o
StAtEVECTOr [0,1]  coriiiiii e
r*xxxxChoice of zero to one of the following******
GeographicPoint [O,1] ..o
(datum[O], units[O])
LatitudeValue [1,1] ..o
(units[O])
LongitudeValue [1,1] ..o
(units[O])
ElevationValue [0,1] ...oooiiiiiiiii e
ElevationOffsetValue [0,1] .......ccoviiiiiiiiiiiiieee,
GeoPointAccuracyValue [0,1] ...cooooiiiiiiiiiien,
ElevationAccuracyValue [0,1] ....coooiviiiiiiiiiiiiieeee,
ElevationOffsetAccuracyValue [0,1] .....cooviiiiiiiiiiiiininnnnns
LocationDescription [0,1] ..oooiiiiiiiie e
RelativeLocation [0,1] ..oovviiiiiiii e
RelativeLocationAzimuthValue [0,1] .....cocoviiiiiiiiiiiininnnns
(units[O])
RelativeLocationlnclinationValue [0,1] .......ccovvviiiiiininnnns
(units[O])
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DistanceValue [0,1] .ooviiiiiii e 5.4.48
(units[O])
L@ ¢ o 110 T 1 5.4.134
(originReference[O])
GeographicPoint [0,1] .ooviiiii 5.4.80
(datum[O], units[O])
LatitudeValue [1,1] ..ooovriiiiii e, 5.4.94
(units[Q])
LongitudeValue [1,1] ..cooviiiiiiiii e, 5.4.97
(units[O])
ElevationValue [0,1] ..coooiiiiiiii e 5.4.59
ElevationOffsetValue [0,1] ...ccccoiiiiiiiiiiiiien. 5.4.58
GeoPointAccuracyValue [0,1] ...cooiiiiiiiiiiiiieenes 5.4.81
ElevationAccuracyValue [0,1] ....coooiiiiiiiiiiiiiannn. 5.4.56
ElevationOffsetAccuracyValue [0,1] ......cccceeeneee. 5.4.57
OriginDescription [0,1] ...ooniiiii e 5.4.135
******End Of Choice******
Orientation [0,1] ..o e 5.4.133
AzimuthValue [1,1] oo 5.4.25
(units[O])
InclinationValue [0,1] ..o 5.4.89
(units[O])
ROIVAIUE [0,1]  ooeereiie e e 5.4.196
(units[O])
SpeedValue [0,1] oo 5.4.209
(units[O])
RadltemCharacteristics [0,many] .....cccoiiiiiiiiiiiie e 5.4.176
(id[O])
Remark [0,Many] .ooiiiiiiiii e 5.4.195
**x*x*Choice of 1 or more of the following******
Characteristic [0,many] ....ccooiiiiiii 5.4.37
(id[O], valueDateTime[O], valueOutOfLimits[O])
Remark [0,many] ..ocoviiiiiiiii e 5.4.195
CharacteristicName [1,1] ..occooiiiiiiiiiiieeeee e, 5.4.40
CharacteristicValue [1,1] .coooiiiiiiiiiiireeee e 5.4.41
CharacteristicValueUnits [1,1] ..ccccoviviiiiiiiiiiiii e 5.4.43
CharacteristicValueDataClassCode [1,1] ....ccoccovvvenvinnnnnns 5.4.42
CharacteristicGroup [0,many] .....c.ccovieiiiiiiiiniee e 5.4.38
(groupOutOfLimits[O], id[O])
Remark [0,many] ..o 5.4.195
CharacteristicGroupName [1,1] ...cocoiiiiiiiiiiiiiiieeeeeee, 5.4.39
Characteristic [1,many] ......cooviviiiiii e 5.4.37
(id[O], valueDateTime[O], valueOutOfLimits[O])
Remark [0,many] .....ocooiiiiiiiie e 5.4.195
CharacteristicName [1,1] ...cociiiiiiiiiiiiiceceeeee, 5.4.40
CharacteristicValue [1,1] .....ccoiiiiiiiiiiiceeeee, 5.4.41
CharacteristicValueUnits [1,1] ......coooviiiiiiiiiiiiiiiiienn, 5.4.43
CharacteristicValueDataClassCode [1,1] .........cceuneenn. 5.4.42

******End of Choice******

RadltemStateExtension [NA] ..o 5.4.186
Occupancylndicator [0,1] ..oviiiiiiiii e 5.4.132
RadMeasurementEXtension [NA] ..o 5.4.188

RadMeasurementGroup [0,Many] ....covoiiiiiiiiii e 5.4.189
(id[R], radMeasurementGroupUUID[O])
RemMark [0,Many] oo e 5.4.195
RadMeasurementGroupDescription [0,1] ... 5.4.190
EnergyCalibration [0,mMany] .....coiiiiiii e 5.4.62

(id[R])
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ReMArK [0,MaNY] oo e e e e 5.4.195
**x¥x*Choice of one of the following******
CoefficientValues [0,1] .ooooiiiiiie e 5.4.44
EnergyBoundaryValues [0,1] .oooviiiiiiiiiii e 5.4.61
(units[Q])
******End of Choice******
ENergyValues [0,1] oo 5.4.64
(units[O])
EnergyDeviationValues [0,1] ...ooviiriiiiiiii e 5.4.63
(units[O])
CalibrationDateTime [0,1] ..o e e e enes 5.4.35
FWHMCalibration [0,Many] ...t 5.4.77
(id[R])
Remark [0,MaNY] ..o 5.4.195
ENergyValues [1,1] oo 5.4.64
(units[O])
FWHMVAIUES [1,1] iieiiiiiieiii ettt e e e e et e e b ees 5.4.79
(units[O])
FWHMUnNcertaintyValues [0,1] ..o 5.4.78
(units[O])
CalibrationDateTime [0,1] ...oeuiiiiiiiiie e eees 5.4.35
TotalEfficiencyCalibration [0,many] ..o 5.4.216
(id[R])
RemMark [0,MaNY] oo 5.4.195
ENergyValues [L1,1] oo e e 5.4.64
(units[O])
EfficiencyValues [1,1] .ooiiiiiii e 5.4.55
EfficiencyUncertaintyValues [0,1] ..ooooiiiiiiiice e 5.4.54
CalibrationDateTime [0,1] ..ooriiriiiiiiei e e e eae e 5.4.35
FullEnergyPeakEfficiencyCalibration [0,many] ........ccccooiiiiiiiiiiiiiicee e, 5.4.76
(id[R])
ReMaArk [0,Many] oo e 5.4.195
ENergyValues [L1,1] oo e 5.4.64
(units[O])
EfficiencyValues [1,1] oo 5.4.55
EfficiencyUncertaintyValues [0,1] ..oooviiiiiii e 5.4.54
CalibrationDateTime [0,1] ..ooeiiiiiiiii e e e e aeenas 5.4.35
IntrinsicFullEnergyPeakEfficiencyCalibration [0,many] ..........ccooeiiiiiiiiniinennn. 5.4.92
(id[R])
RemMark [0,MaNY] oo 5.4.195
ENergyValues [1,1] oo 5.4.64
(units[O])
EfficiencyValues [1,1] oo 5.4.55
EfficiencyUncertaintyValues [0,1] ..o.ooiiiiiiiii e 5.4.54
CalibrationDateTime [0,1] ..ooiiriiiii e 5.4.35
IntrinsicSingleEscapePeakEfficiencyCalibration [0,many] .........cc.occoviiiiinennn. 5.4.93
(id[R])
Remark [0,MaNY] ..o 5.4.195
ENergyValues [L1,1] oo 5.4.64
(units[O])
EfficiencyValues [1,1] oo 5.4.55
EfficiencyUncertaintyValues [0,1] ..o 5.4.54
CalibrationDateTime [0,1] .ooiiriiiiii e e e e e 5.4.35
IntrinsicDoubleEscapePeakEfficiencyCalibration [O,many] ............ccoooveennnnn. 5.4.91
(id[R])
Remark [0,Many] oo e 5.4.195

ENergyValues [L1,1] oo e 5.4.64
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(units[O])
EfficiencyValues [1,1] .ooiiiiiiii e 5.4.55
EfficiencyUncertaintyValues [0,1] .oooviiiiiiii e 5.4.54
CalibrationDateTime [0,1] ..ooniiiiiiiie e e e 5.4.35
EnergyWindows [0, Many] .....ccoiiiiiiiiiie e e e e e e e e 5.4.65
(id[R])
ReMArK [0,MaNY] oooieiiiiiie e e 5.4.195
WindowStartEnergyValues [1,1] ..ocooviiiiiii e 5.4.220
(units[O])
WindowENdENEergyValues [1,1] ..oooiiiiiiiii e e 5.4.219
(units[O])
DerivedData [0,MaNnY] ..o 5.4.46
(id[R])
RemMark [0,mMany] .o e 5.4.195
MeasurementClassCode [1,1] ..o e 5.4.101
StartDAateTime [L1,1] oo e e 5.4.210
RealTimeDuration [1,1] ..o e e e ea e 5.4.191
SPECLrUM [O,MANY] oottt e 5.4.198

(energyCalibrationReference[R], fullEnergyPeakEfficiencyCalibrationReference[O],
FWHMCalibrationReference[O], id[R],
intrinsicDoubleEscapePeakEfficiencyCalibrationReference[O],
intrinsicFullEnergyPeakEfficiencyCalibrationReference[O],
intrinsicSingleEscapePeakEfficiencyCalibrationReference[O],
radDetectorInformationReference[O], radRawSpectrumReferences[O])

Remark [0,Many] ..o 5.4.195
LiveTimeDuration [1,1] ..ooiiiiiiiii e e ea e 5.4.95
ChannelData [1,1] .ooiiiiiiii e e 5.4.36
(compressionCode[O])
SpectrumEXIeENSion [NA] oo 5.4.199
GrossCoUNts [0, MANY]  ..oieiiiiiii e 5.4.84

(energyWindowsReference[O], id[R], radDetectorinformationReference[R],
radRawGrossCountsReferences[O])

Remark [0,mMany] ..o 5.4.195
LiveTimeDuration [1,1] ..o 5.4.95
CoUNDALA [1,1]  cooriitiiiiie e 5.4.45
TotalCountData [0,1] ...eeeiieiiiiii e 5.4.212
DOSERALE [0,MANY]  ouiiitiitiee e 5.4.51
(id[R], radDetectorinformationReference[R], radRawDoseRateReferences[O])
Remark [O,Many] ..o 5.4.195
DoseRateValue [0,1] ..o 5.4.53
(units[O])
DoseRateLevelDescription [0,1] ..o 5.4.52
TotalDOSE [0,MANY] ittt 5.4.214
(id[R], radDetectorInformationReference[R], radRawTotalDoseReferences[O], units[O])
ExposureRate [0,Many] ..o.coiiiiiiii e 5.4.68
(id[R], radDetectorinformationReference[R], radRawExposureRateReferences[O])
Remark [0,Many] .o 5.4.195
ExposureRateValue [0,1] ..o 5.4.70
(units[O])
ExposureRateLevelDescription [0,1] ...cocoeiiiiiiiiiii e 5.4.69
TOtalEXPOSUIre [O,MaNY] oiviiiriiiii e e e e e aeaen 5.4.217

(id[R], radDetectorinformationReference[R], radRawTotalExposureReferences[O],
units[O])
DerivedDataEXtension [NA] .o 5.4.47
AnalysiSResUItS [0,MaNY] ..o 5.4.15
(derivedDataReferences[O], id[O], radMeasurementGroupReferences[O],
radMeasurementReferences[O])
RemMark [0,Many] oo s 5.4.195
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AnalysisStartDateTime [0,1] .ooooiiiiiiiie e 5.4.18
AnalysisComputationDuration [0,1] .....ccoiiiiiiiiiiirc e 5.4.12
AnalysisAlgorithmName [0,1] ..o e 5.4.6
AnalysisAlgorithmCreatorName [0,1] ..o.ovviiiiiiii e 5.4.4
AnalysisAlgorithmDescription [0,1] ...ccovviiiiiiiiiie e 5.4.5
AnalysisAlgorithmVersion [0,Many] ......coooviiiiiiiiiieirce e 5.4.11
(id[O])
Remark [0, Many] ..o 5.4.195
AnalysisAlgorithmComponentName [1,1] ..cocooviviiiiiiiiieeeeeeeeeee, 5.4.2
AnalysisAlgorithmComponentVersion [1,1] ....cooiiiiiiiiiiiiieeeeen, 5.4.3
AnalysisAlgorithmSetting [0,Many] ......coiiiiiiiiie e 5.4.7
(id[O])
Remark [0,Many] ..o 5.4.195
AnalysisAlgorithmSettingName [1,1] ...ooiiiiiiiiie e 5.4.8
AnalysisAlgorithmSettingValue [1,1] ..o 5.4.10
AnalysisAlgorithmSettingUnits [1,1] ....ovvriiiiiiiiieee e 5.4.9
AnalysisResultStatusCode [0,1] ..ocoviiiriiiiiiiieiie e 5.4.17
AnalysisConfidenceValue [0,1] ..o 5.4.13
AnalysisResultDescription [0,1] ...cciiiriiiiiiiee e 5.4.14
RadAlarm [0,MaNY] ..o 5.4.136
(id[O], radDetectorinformationReferences[R])
Remark [O,Many] ..o 5.4.195
RadAlarmDateTime [0,1] .oooooriiiiiiiee e 5.4.138
RadAlarmCategoryCode [1,1] ....oiiuiiiiiiitiiiieiee e 5.4.137
RadAlarmDescription [0,1] ..ooviiiiiiiiie e 5.4.139
AlarmAudibleIndicator [0,1] ..cccooviiiiiiiiii e 5.4.1
RadAlarmLightColor [0,1] ..ooviiriiiiii e e 5.4.142
RadAlarmEnergyWindowlndices [0,1] ....ccoiviiiiiiiiiiiiinceeeeee 5.4.140
RadAlarmEXtension [NA] ..o 5.4.141
Nuclide AnalysiSRESUILS [0,1] ovirniiniiiiiiiir e 5.4.119
(id[O])
Remark [O,Many] ..o 5.4.195
NUCHAE [0,MANY] ciriie e 5.4.115
(id[O])
Remark [O,Many] ..o 5.4.195
NuclideldentifiedIndicator [1,1] ..cocovviiiiiiiii e 5.4.126
NUuCHAeNamMeE [1,1] oo e e 5.4.128
NuclideActivityValue [0,1] ..o 5.4.117
(units[O])
NuclideActivityUncertaintyValue [0,1] .....coccoviiiiiiiiiiiiiiieeees 5.4.116
(units[O])
NuclideMinimumDetectableActivityValue [0,1] ......ccooviiiiiiiinninnnens 5.4.127
(units[O])
r*xxxxChoice of one or more of the following******
NuclideIDConfidenceValue [0,1] ....ccovveiiiiiiiiiiiiieeeen 5.4.125
NuclideIDConfidenceUncertaintyValue [0,1] ......cccoccoviiivennnnen. 5.4.124
NuclideIDConfidenceDescription [0,1] ....ccoveiiiiiiiiiiiiiiiieennes 5.4.123
******End of Choice******
NuclideCategoryDescription [0,1] ....oooviiiiiiiiiiiie e 5.4.121
NuclideSourceGeometryCode [0,1] ...ccviiviiiiiiiiiiiiiiie e 5.4.131
SourcePosition [0,1] oviiniriiii i 5.4.197
(id[Q])
Remark [0,Many] .o 5.4.195
**x*x*Choice of one of the following******
GeographicPoint [0,1] ..oiriii i 5.4.80

(datum[O], units[O])
LatitudeValue [1,1] .oooiiiiierere e 5.4.94
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(units[O])
LongitudeValue [1,1] ..ocoviriiiiiiiieeee e, 5.4.97
(units[O])
ElevationValue [0,1] ..oovviiiiiiiii e, 5.4.59
ElevationOffsetValue [0,1] ...cccovvviiiiiiiiiii e, 5.4.58
GeoPointAccuracyValue [0,1] ...oooviiiiiiiiiiiiiieieeen, 5.4.81
ElevationAccuracyValue [0,1] ...ccooviiiiiiiiiiiiiiieeeen, 5.4.56
ElevationOffsetAccuracyValue [0,1] .....ccovevvvniinvinnennns 5.4.57
LocationDescription [0,1] ...covviviiiiiiiiei e 5.4.96
RelativeLocation [0,1] ..ccoviiiiiiiiiiir e 5.4.192
RelativeLocationAzimuthValue [0,1] .....cccoiiiiiienninnen. 5.4.193
(units[O])
RelativeLocationlInclinationValue [0,1] .......ccceeienennen. 5.4.194
(units[O])
DistanceValue [0,1] ..o 5.4.48
(units[O])
L@ T g T 1o T 1 5.4.134
(originReference[O])
GeographicPoint [0,1] ..o 5.4.80
(datum[O], units[O])
LatitudeValue [1,1] ...oooiiiiiiiieeee, 5.4.94
(units[Q])
LongitudeValue [1,1] ...ccooviiiiiiiiiiiiieeeeen, 5.4.97
(units[O])
ElevationValue [0,1] ..cccoeviiiiviiiiiiiieieeeeeen 5.4.59
ElevationOffsetValue [0,1] ......cccovviiveniinnnnnnn. 5.4.58
GeoPointAccuracyValue [0,1] ...cooveveeniennnnnns 5.4.81
ElevationAccuracyValue [0,1] ....coovvveneennennnn. 5.4.56
ElevationOffsetAccuracyValue [0,1] .............. 5.4.57
OriginDescription [0,1] .oocoeviviiiiiiiiieiee e 5.4.135
******End of Choice******
NuclideShieldingAtomicNumber [0,1] ....cooiiiiiiiiiii e 5.4.130
NuclideShieldingArealDensityValue [0,1] ..cccooovviiiiiiiiiiieiieiieeeennns 5.4.129
(units[O])

NUClideEXtension [0,1] ..ovieiiiiiiiie e 5.4.122
NuclideAnalysisReducedChiSquareValue [0,1] ..cccocovviviviiiiiieiieinnennen, 5.4.118
NuclideAnalysisResultsExtension [NA] ..o 5.4.120

SpectrumPeakAnalysiSResUlts [0,1] ...c.iiiiiiiiiiiiee e 5.4.201
(id[O])
Remark [0,mMany] ..o 5.4.195
SpectrumPeak [0,Many] ..o 5.4.200
(id[O])
Remark [0,Many] ..o 5.4.195
SpectrumPeakEnergyValue [1,1] ...oooiiiiiiiiii e 5.4.203
(units[O])
SpectrumPeakExpectedEnergyValue [0,1] .....ccooiiiiiiiiiiiiiiiiiens 5.4.204
(units[Q])
SpectrumPeakFWHMValue [0,1] ..oooiiiiiiiiii e 5.4.206
(units[Q])

SpectrumPeakNetAreaValue [0,1] ..cooiiiiiiiiiiiii e 5.4.208

SpectrumPeakNetAreaUncertaintyValue [0,1] .....ccoovviiiiiiinnnnnnnn, 5.4.207

SpectrumPeakEXtension [NA] ..o 5.4.205
SpectrumPeakAnalysisResultsExtension [0,many] ...........cccvvvieienennn. 5.4.202

GrossCountAnalysiSResUIts [0,1] ..oviriiiii e 5.4.82
(id[O])
Remark [O,Many] ..o 5.4.195
AverageCountRateValue [0,1] ..ooiiiiiii 5.4.20

(units[O])
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AverageCountRateUncertaintyValue [0,1] ....cocoovviiiiiiiiiiiiiiieieeeeen, 5.4.19
(units[O])
MaximumCountRateValue [0,1] ..coooiiiiiiiie e 5.4.98
(units[Q])
MinimumCountRateValue [0,1] ..oooiiiiiiii e 5.4.102
(units[Q])
TotalCountsValue [0,1] .ooeiiniiiiii e 5.4.213
BackgroundCountRateValue [0,1] ..cooveeiiiiiiiieiei e 5.4.27
(units[Q])
BackgroundCountRateUncertaintyValue [0,1] .....ccovoviiiiiiiiiiiiiiineeens 5.4.26
(units[Q])
SoUrcePoOSItIoN [0,1] oooiiiiiiiii e 5.4.197
(id[O])
Remark [0,Many] ..o 5.4.195
**xxxxChoice of one of the following******
GeographicPoint [0,1] ..o 5.4.80
(datum[Q], units[O])
LatitudeValue [1,1] .o 5.4.94
(units[O])
LongitudeValue [1,1] ..o 5.4.97
(units[O])
ElevationValue [0,1] ...oceviiiiiiiii e 5.4.59
ElevationOffsetValue [0,1] .....cocooviiiiiiiiiiiieeeeeee 5.4.58
GeoPointAccuracyValue [0,1] ....coooiiiiiiiiiieeee, 5.4.81
ElevationAccuracyValue [0,1] ..coovviiiiiiiiiiiiieiie e 5.4.56
ElevationOffsetAccuracyValue [0,1] .....cooovviviiiiicieinnnnnnn, 5.4.57
LocationDescription [0,1] ..ooviviiiieiiiiirere e 5.4.96
RelativeLocation [0,1] ...cooviiiiiiieii e 5.4.192
RelativeLocationAzimuthValue [0,1] ......cooviviiiiieiiiinenne, 5.4.193
(units[O])
RelativeLocationInclinationValue [0,1] .......ccocovviieiieennnnnnn. 5.4.194
(units[O])
DistanceValue [0,1] .ooiiiiiiii e 5.4.48
(units[O])
L@ g To 1 5 P 5.4.134
(originReference[O])
GeographicPoint [0,1] .oooviiiii 5.4.80
(datum[O], units[O])
LatitudeValue [1,1] ..o 5.4.94
(units[O])
LongitudeValue [1,1] ...ccooiiiiiiiiiiieeeeeeee 5.4.97
(units[O])
ElevationValue [0,1] ...ociiiiiiiiiiiieeee e 5.4.59
ElevationOffsetValue [0,1] ...ccoooviiiiiiiiiiiiieene, 5.4.58
GeoPointAccuracyValue [0,1] ....coocoviiiiiiiiinneennnes 5.4.81
ElevationAccuracyValue [0,1] ...ccocoviiiiiiiiiinienneen. 5.4.56
ElevationOffsetAccuracyValue [0,1] ........ccooeenneen. 5.4.57
OriginDescription [0,1] .o.ooeviiiiiiiie e 5.4.135
******End Of Choice******
GrossCountAnalysisResultsExtension [NA] .....cooviviiiiiiiininc, 5.4.83
DoseAnalysiSREeSUILS [0,1] .ovvviriiiiiii e 5.4.49
(id[O])
Remark [0,Many] ..o 5.4.195
AverageDoseRateValue [0,1] ..o 5.4.22
(units[O])
AverageDoseRateUncertaintyValue [0,1] ....cooviiiiiiiiiiiiiiiiee, 5.4.21

(units[O])
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MaximumbDoseRateValue [0,1] ..oooviiiiiiiiiirer e 5.4.99
(units[O])
MinimumDoseRateValue [0,1] ...ocoviiiiiii e 5.4.103
(units[Q])
BackgroundDoseRateValue [0,1] ..ocoveiiiiiiiiiiei e e 5.4.29
(units[Q])
BackgroundDoseRateUncertaintyValue [0,1] ...coovviiiiiiiiiiiiiieieeens 5.4.28
(units[Q])
TotalDoseValue [0,1] .o 5.4.215
(id[R], units[O])
SoUrcePOSItION [0,1] oeuiiniitiiii e 5.4.197
(id[O])
Remark [0,many] ..o 5.4.195
**+xxx*Choice of one of the following******
GeographicPoint [0,1] ..o 5.4.80
(datum[Q], units[O])
LatitudeValue [1,1] oo 5.4.94
(units[O])
LongitudeValue [1,1] oo 5.4.97
(units[O])
ElevationValue [0,1] ..o 5.4.59
ElevationOffsetValue [0,1] ......occoviiiiiiiiiiiicceeeeee 5.4.58
GeoPointAccuracyValue [0,1] ....ccooiiiiiiiiiiiiieeee, 5.4.81
ElevationAccuracyValue [0,1] ....ccooiviiiiiiiiiiieeeee, 5.4.56
ElevationOffsetAccuracyValue [0,1] ..cocovvivvviiiiieieinnennnn, 5.4.57
LocationDescription [0,1] ...ooiiriiiiiiiiii e 5.4.96
RelativeLocation [0,1] ...ocviiiiiiiiiiie e 5.4.192
RelativeLocationAzimuthValue [0,1] ......cooviviiiiieiiiinnnnen, 5.4.193
(units[O])
RelativeLocationlnclinationValue [0,1] .......ccocovviveiniennnnnnn. 5.4.194
(units[O])
DistanceValue [0,1] .ooviiiiiii i 5.4.48
(units[O])
L@ T 1o T I PP 5.4.134
(originReference[O])
GeographicPoint [0,1] .ooooiiiiiiie e 5.4.80
(datum[Q], units[O])
LatitudeValue [1,1] ..oovieiiiiiii e 5.4.94
(units[O])
LongitudeValue [1,1] ...ccooiiiiiiiiiiice e 5.4.97
(units[O])
ElevationValue [0,1] ..coooiiiiiiiiiieceeeeee 5.4.59
ElevationOffsetValue [0,1] .....occoviiiiiiiiiiiineen, 5.4.58
GeoPointAccuracyValue [0,1] ....ccoccoviiiiiiiinneinnnns 5.4.81
ElevationAccuracyValue [0,1] ....cocovviiiiiiiinninnnenn. 5.4.56
ElevationOffsetAccuracyValue [0,1] ........cccovenneen. 5.4.57
OriginDescription [0,1] ...oieviiiiiiiie e 5.4.135
******End of Choice******
DoseAnalysisResultsExtension [NA] ..o, 5.4.50
ExposureAnalysisResults [0,1] ..o 5.4.66
(id[O])
Remark [0,Many] ..o 5.4.195
AverageExposureRateValue [0,1] ...coviiiiiiiiiiii e 5.4.24
(units[O])
AverageExposureRateUncertaintyValue [0,1] ......cooiiiiiiiiiiiiiienenn, 5.4.23
(units[O])
MaximumExposureRateValue [0,1] ...oooviiiiiii e 5.4.100

(units[O])
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MinimumExposureRateValue [0,1] ..ooooeiiiiiiiiiiiiie e 5.4.104
(units[Q])

BackgroundExposureRateValue [0,1] ...cccoviiiiiiiiiiieiiei e 5.4.31
(units[Q])

BackgroundExposureRateUncertaintyValue [0,1] .....occooviiiiiiiniinennnns 5.4.30
(units[Q])

TotalExposureValue [0,1] oooiriiiiiii e 5.4.218
(id[R], units[O])

SoUrcePOSItION [0,1] oruiiriiiiiiii e e 5.4.197
(id[O])

Remark [0,Many] ..o 5.4.195
***xxxChoice of one of the following******
GeographicPoint [0,1] ..oouiiiiiiii e 5.4.80
(datum[Q], units[O])
LatitudeValue [1,1] .o 5.4.94
(units[O])
LongitudeValue [1,1] ..o 5.4.97
(units[O])
ElevationValue [0,1] ..ooooriiiiiii e 5.4.59
ElevationOffsetValue [0,1] .....coocoiiiiiiiiiiiieeeeeee 5.4.58
GeoPointAccuracyValue [0,1] ....coiiiiiiiiiiiiiceeeee, 5.4.81
ElevationAccuracyValue [0,1] ...coooiiiiiiiiiiieiceeeeee 5.4.56
ElevationOffsetAccuracyValue [0,1] .....ccooeeviiiiiiiniinnennneen, 5.4.57
LocationDescription [0,1] ...ccuiiiriiiiiiiieeee e 5.4.96
RelativeLocation [0,1] ....ocviiiiiiiiii e 5.4.192
RelativeLocationAzimuthValue [0,1] ......cooviviiiiieiiiinennen, 5.4.193
(units[O])
RelativeLocationlnclinationValue [0,1] .......ccocovveeiniennnnnnn. 5.4.194
(units[O])
DistanceValue [0,1] .oooiiiiiiiiiiiicr e 5.4.48
(units[O])
OFIgIN [1,1] oo 5.4.134
(originReference[O])
GeographicPoint [0,1] .o 5.4.80
(datum[O], units[O])
LatitudeValue [1,1] .ooooiiiiiiii e 5.4.94
(units[O])
LongitudeValue [1,1] ..ocovieiiiiiiiiieee e 5.4.97
(units[O])
ElevationValue [0,1] ....coooiiiiiiiiiie e, 5.4.59
ElevationOffsetValue [0,1] .....coviiiiiiiiniieeeee, 5.4.58
GeoPointAccuracyValue [0,1] ....coooeiiiiieiiiiinneennnes 5.4.81
ElevationAccuracyValue [0,1] .....ccooviiiiiiiiiiinnennn. 5.4.56
ElevationOffsetAccuracyValue [0,1] .......cccoeenneenn. 5.4.57
OriginDescription [0,1] ...oveiiiiiiii e 5.4.135
******End Of Choice******

ExposureAnalysisResultsExtension [NA] ..o, 5.4.67
Fault [0,many] oo 5.4.71
(id[O])

Remark [O,Many] ..o 5.4.195

FaultCodeValue [L1,1] .iviiiiiiiii e e 5.4.72

FaultDesCription [1,1] ..oiuiiiiiiiii e e e e 5.4.73

FaultSeverityCode [1,1] .iooiiiiiii e 5.4.75

FaUltEXIENSION [NA] o e e 5.4.74

AnalysisReSUItSEXtENSION [NA] .o 5.4.16
MultimediaData [0,Many] ...coiiiiii e 5.4.107

(id[O], radltemInformationReferences[O], sequenceNumber[O])
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ReMArK [0,MaNY] cooieiiiiie e e 5.4.195
MultimediaDataDescription [0,1] ..cveriiiiiiieii e 5.4.108
**x¥xx*Choice of 0 or many of the following******
BinaryUTF8ODJECt [0,1] couiiriiiiiiiiii e e e e e eneeas 5.4.34
BinaryHeXODbjecCt [0,1] ...oviiniiiiiii e e 5.4.33
BinaryBase640bject [0,1] ...ocvvriiiiiiiii e 5.4.32
******End of Choice******
MultimediaCaptureStartDateTime [0,1] ...ooveeniiiiiii e 5.4.106
MultimediaCaptureDuration [0,1] ...ooiiiiiiii e 5.4.105
MultimediaFileURI [O,1] oo 5.4.114
MultimediaFileSizeValue [0,1] ..o 5.4.113
MultimediaDataMIMEKINd [0,1] ...oouiinii e 5.4.110
EncodingMIMEKING [0,1]  oenieiiiiii e 5.4.60
MultimediaDeviceCategoryCode [0,1] ..o e 5.4.111
MultimediaDeviceldentifier [0,1] ..o e 5.4.112
ImagePerspectiveCode [0,1] oo 5.4.86
ImageWidthValue [0,1] ..o 5.4.87
(units[O])
ImageHeightValue [0,1] .o 5.4.85
(units[O])
MultimediaDataEXtension [NA] ..o 5.4.109

******End Of Choice******
RadlnstrumentDataEXtension [NA] ..o 5.4.163
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5.4 Element descriptions

The following subclauses describe the elements defined in the N42 schema. The following
items are described for each element:

a) parent element(s);

b) data type of the element’s contents, if any;

c) element attributes. Attributes are required to be present unless noted as optional;
d) child elements;

e) number of times the element can occur in its parent;

f) units of the element contents, if any;

g) description of the meaning and use of the element;

h) the recommended usage of the element. This may include examples.

NOTE In a list of child elements, those elements grouped by ellipses (i.e., { }) are members of a Choice group in
the XML schema.

5.4.1 <AlarmAudiblelndicator>

- Parent: <RadAlarm>

- Element data type: boolean

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Indicates if an audible alarm was annunciated; true if an audible alarm was
announced, false otherwise.

- Usage: This element shall be used when the radiation measurement instrument has an
audible alarm capability.

5.4.2 <AnalysisAlgorithmComponentName>

- Parent: <AnalysisAlgorithmVersion>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Name of an algorithm component.
- Usage: No additional information

5.4.3 <AnalysisAlgorithmComponentVersion>

- Parent: <AnalysisAlgorithmVersion>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1,1

- Units: Not applicable

- Description: Version information for the algorithm component.
- Usage: No additional information

5.4.4 <AnalysisAlgorithmCreatorName>

- Parent: <AnalysisResults>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Creator or implementer of the analysis algorithm.

- Usage: Typically this will be the name of a company or organization that developed the
algorithm.
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5.4.5 <AnalysisAlgorithmDescription>

- Parent: <AnalysisResults>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Free-form text describing the analysis algorithm.

- Usage: Provides a general description of the algorithm used for the data analysis.

5.4.6 <AnalysisAlgorithmName>

- Parent: <AnalysisResults>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: A unigue name of the analysis algorithm.

- Usage: This should be a unique name that can identify the analysis algorithm and associated
radiation measurement instrument.

5.4.7 <AnalysisAlgorithmSetting>

- Parent: <AnalysisResults>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object type
within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an element. This
identifier can then be used in the "reference" attributes of other elements to associate
the elements.

- Child Elements:

<Remark>, <AnalysisAlgorithmSettingName>, <AnalysisAlgorithmSettingValue>,
<AnalysisAlgorithmSettingUnits>

- Occurrences: 0, many

- Units: Not applicable

- Description: List of name — value pairs describing analysis setting information.

- Usage: This element (by use of AlgorithmSettingName and AlgorithmSettingValue) should
list the algorithm settings relevant for the analysis (e.g. alarm threshold, radionuclide
library name, etc.).

5.4.8 <AnalysisAlgorithmSettingName>

- Parent: <AnalysisAlgorithmSetting>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Name of an algorithm setting parameter.
- Usage: No additional information

5.4.9 <AnalysisAlgorithmSettingUnits>

- Parent: <AnalysisAlgorithmSetting>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1,1

- Units: Not applicable

- Description: The units of measure of the algorithm setting value, identified by the
AnalysisAlgorithmSettingName element, if needed.
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- Usage: No additional information
5.4.10 <AnalysisAlgorithmSettingValue>

- Parent: <AnalysisAlgorithmSetting>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Value of the setting parameter identified by the AnalysisAlgorithmSettingName
element.

- Usage: No additional information

5.4.11 <AnalysisAlgorithmVersion>

- Parent: <AnalysisResults>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object type
within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an element. This
identifier can then be used in the "reference" attributes of other elements to associate
the elements.

- Child Elements:

<Remark>, <AnalysisAlgorithmComponentName>, <AnalysisAlgorithmComponentVersion>

- Occurrences: 0, many

- Units: Not applicable

- Description: Information describing the version of a particular analysis algorithm component.

- Usage: This element provides the means to specify a name/version pair to describe the
version of each component of the analysis algorithm.

5.4.12 <AnalysisComputationDuration>

- Parent: <AnalysisResults>

- Element data type: duration

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Time (duration) for convergence of the analysis algorithm; i.e., time from start to
finish to produce the analysis results.

- Usage: This element provides the means to capture the time required to perform data
analysis; this could be used in the benchmarking of analysis algorithms.

5.4.13 <AnalysisConfidenceValue>

- Parent: <AnalysisResults>

- Element data type: Percent

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Indication of confidence, as a percent ranging from “0.0” to “100.0", in the overall
accuracy of the analysis, where increasing values indicate higher confidence.

- Usage: When this element is used the developer shall provide the user with a description of
the meaning and use of this confidence indication. This information shall be provided
in the radiation measurement instrument documentation.

5.4.14 <AnalysisResultDescription>

- Parent: <AnalysisResults>
- Element data type: string
- Attributes: none



— 48 - 62755 © IEC:2012(E)

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Free-form text describing the overall conclusion of the analysis regarding the
source of concern.

- Usage: No additional information

5.4.15 <AnalysisResults>

- Parent: <RadInstrumentData>
- Element data type: Not Applicable
- Attributes:
- Name: derivedDataReferences

- Data Type: IDREFS

- Use: optional

- Description: Identifies the DerivedData element(s) within the N42 XML document that
applies to this particular analysis. There shall be no duplicate IDREF values in the list.

- Usage: This attribute identifies the derived data input to the analysis from one or more
DerivedData elements. Note: One and only one of the derivedDataReferences,
radMeasurementGroupReferences, and radMeasurementReferences attributes must
be specified.

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radMeasurementGroupReferences

- Data Type: IDREFS

- Use: optional

- Description: Identifies the RadMeasurementGroup element(s) within the N42 XML
document that applies to this particular analysis. There shall be no duplicate IDREF
values in the list.

- Usage: This attribute identifies the raw data input to the analysis from one or more
RadMeasurementGroup elements. Note: One and only one of the
derivedDataReferences, radMeasurementGroupReferences, and
radMeasurementReferences attributes must be specified.

- Name: radMeasurementReferences

- Data Type: IDREFS

- Use: optional

- Description: Identifies the RadMeasurement element(s) within the N42 XML document
that applies to a particular analysis. There shall be no duplicate IDREF values in the
list.

- Usage: This attribute identifies the raw data input to the analysis from one or more
RadMeasurement elements. Note: One and only one of the derivedDataReferences,
radMeasurementGroupReferences, and radMeasurementReferences attributes must
be specified.

- Child Elements:
<Remark>, <AnalysisStartDateTime>, <AnalysisComputationDuration>,
<AnalysisAlgorithmName>, <AnalysisAlgorithmCreatorName>,
<AnalysisAlgorithmDescription>, <AnalysisAlgorithmVersion>, <AnalysisAlgorithmSetting>,
<AnalysisResultStatusCode>, <AnalysisConfidenceValue>, <AnalysisResultDescription>,
<RadAlarm>, <NuclideAnalysisResults>, <SpectrumPeakAnalysisResults>,
<GrossCountAnalysisResults>, <DoseAnalysisResults>, <ExposureAnalysisResults>,
<Fault>, <AnalysisResultsExtension>

- Occurrences: 0, many

- Units: Not applicable

- Description: The collection of information resulting from the analysis of the radiation

measurements or derived data.
- Usage: Whereas the RadMeasurement or DerivedData elements provide the raw
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measurement data or the data calculated from the raw measurement data, this
element provides a means to report the results derived from analysis of the radiation
measurements or derived data. Child elements identify source indicators, radiation
alarms, nuclides, and the details on the analysis algorithms themselves. Analysis
results are applicable to a specific slice in time that does not necessarily coincide
with those from any particular RadMeasurement or DerivedData elements.

5.4.16 <AnalysisResultsExtension>

- Parent: <AnalysisResults>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.17 <AnalysisResultStatusCode>

- Parent: <AnalysisResults>

- Element data type: AnalysisResultStatusCodeSimpleType

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Describes the success or failure status of the measurement analysis. If this
element is omitted, the analysis is considered successful. The
AnalysisResultDescription element shall be used to describe an analysis failure in
detail.

- Usage: The possible enumeration values are listed in 5.2.2.

5.4.18 <AnalysisStartDateTime>

- Parent: <AnalysisResults>

- Element data type: dateTime

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Date and time at which the analysis was started.

- Usage: This information shall be entered using the time format described in 5.1.1.

5.4.19 <AverageCountRateUncertaintyValue>

- Parent: <GrossCountAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be counts per second (cps).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: counts per second (cps)
- Description: The 1-sigma uncertainty in AverageCountRateValue, in counts per second
(cps).
- Usage: If the uncertainty is provided, it shall include all components of the uncertainty in the
value of the average count rate.
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5.4.20 <AverageCountRateValue>

- Parent: <GrossCountAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be counts per second (cps).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: counts per second (cps)
- Description: The average count rate observed over all measurements input to
AnalysisResults, in counts per second (cps).
- Usage: No additional information

5.4.21 <AverageDoseRateUncertaintyValue>

- Parent: <DoseAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be microsieverts per hour
(uSv/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: microsieverts per hour (uSv/h)
- Description: The combined 1-sigma uncertainty associated with the average ambient dose
equivalent rate reported in the analysis results, expressed in microsieverts per hour
(uSv/h).
- Usage: This element provides a way to report the uncertainty in the average ambient dose
equivalent rate. If an instrument reports this uncertainty, the value needs to include
all components of the uncertainty.

5.4.22 <AverageDoseRateValue>

- Parent: <DoseAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be microsieverts per hour
(uSv/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: microsieverts per hour (uSv/h)
- Description: The average ambient dose equivalent rate reported in the analysis results,
expressed in microsieverts per hour (uSv/h).
- Usage: This element provides the average ambient dose equivalent rate calculated by the
analysis. The uncertainty in this value can be reported in
AverageDoseRateUncertaintyValue.

5.4.23 <AverageExposureRateUncertaintyValue>

- Parent: <ExposureAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:

- Name: units
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- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be milliroentgen per hour (mR/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: milliroentgen per hour (mR/h)
- Description: The combined 1-sigma uncertainty associated with the average exposure rate
reported in the analysis results, expressed in milliroentgen per hour (mR/h).
- Usage: This element provides a way to report the uncertainty in the average exposure rate. If
a radiation measurement instrument reports this uncertainty, the value needs to
include all components of the uncertainty.

5.4.24 <AverageExposureRateValue>

- Parent: <ExposureAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be milliroentgen per hour (mR/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: milliroentgen per hour (mR/h)
- Description: The average exposure rate reported in the analysis results, expressed in
milliroentgen per hour (mR/h).
- Usage: This element provides the average exposure rate calculated by the analysis. The
uncertainty in this value can be reported in AverageExposureRateUncertaintyValue.

5.4.25 <AzimuthValue>

- Parents: <Orientation>

- Element data type: decimal

- Attributes:

- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be decimal degrees (DECDEG).
- Usage: No additional information

- Child Elements: none

- Occurrences: 1, 1

- Units: decimal degree (DECDEG)

- Description: The orientation of an object (i.e., instrument, detector, or item) with respect to
True North. Its value is the angle subtended by a line from the center point of the
object to True North in the horizontal plane and the line formed by the object's front-
to-back axis projected onto the horizontal plane. The angle range is from “-180.0" to
“+180.0" degrees. A value of zero implies the front of the object's body is pointed to
True North; positive values imply the front is pointed to the east of True North;
negative values imply the front is pointed to the west of True North.

- Usage: Together with the object's location (via either GeographicPoint or RelativeLocation),
InclinationValue, and RollValue this element provides a means to fully describe how
an object is placed in space when information regarding such placement is pertinent
to a set of measurements or analyses.

5.4.26 <BackgroundCountRateUncertaintyValue>

- Parent: <GrossCountAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
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- Description: The value's unit of measure, which must be counts per second (cps).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: counts per second (cps)
- Description: The 1-sigma uncertainty in the background count rate used in the analysis, in
counts per second (cps).
- Usage: If an uncertainty is provided, it shall include all components of the uncertainty in the
value of the background count rate.

5.4.27 <BackgroundCountRateValue>

- Parent: <GrossCountAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be counts per second (cps).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: counts per second (cps)
- Description: The background rate used in the analysis, in counts per second (cps).
- Usage: No additional information

5.4.28 <BackgroundDoseRateUncertaintyValue>

- Parent: <DoseAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be microsieverts per hour
(uSv/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: microsieverts per hour (uSv/h)
- Description: The 1-sigma absolute uncertainty in the value of BackgroundDoseRateValue, in
microsieverts per hour (uSv/h).
- Usage: This element provides a way to report the uncertainty in BackgroundDoseRateValue.
If this uncertainty is reported, the value needs to include all components of the
uncertainty.

5.4.29 <BackgroundDoseRateValue>

- Parent: <DoseAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be microsieverts per hour
(uSv/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: microsieverts per hour (uSv/h)
- Description: The background ambient dose equivalent rate used in the analysis, in
microsieverts per hour (uSv/h).
- Usage: Background ambient dose equivalent rate values are associated with measurements
where no radioactive sources are present except for natural background. See
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ambient dose equivalent in 3.1 and Annex J.
5.4.30 <BackgroundExposureRateUncertaintyValue>

- Parent: <ExposureAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description; The value's unit of measure, which must be milliroentgen per hour (mR/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: milliroentgen per hour (mR/h)
- Description: The combined 1-sigma uncertainty associated with the average background
exposure rate reported in the analysis results, expressed in milliroentgen per hour
(mR/h).
- Usage: This element provides a way to report the uncertainty in the average background
exposure rate. If an instrument reports this uncertainty, the value needs to include all
components of the uncertainty.

5.4.31 <BackgroundExposureRateValue>

- Parent: <ExposureAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be milliroentgen per hour (mR/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: milliroentgen per hour (mR/h)
- Description: The average background exposure rate reported in the analysis results,
expressed in milliroentgen per hour (mR/h).
- Usage: This element provides the average background exposure rate calculated by the
analysis. The uncertainty in this value can be reported in
BackgroundExposureRateUncertaintyValue.

5.4.32 <BinaryBase640bject>

- Parent: <MultimediaData>

- Element data type: base64Binary

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Base 64 binary encoding of data.

- Usage: This element applies to multimedia datasets encoded using the Base 64 binary
coding format.

5.4.33 <BinaryHexObject>

- Parent: <MultimediaData>

- Element data type: hexBinary

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Hex binary encoding of data.

- Usage: This element applies to multimedia datasets encoded using the hexadecimal binary
coding format.
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5.4.34 <BinaryUTF80Object>

- Parent: <MultimediaData>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: UTF8 binary encoding of data.

- Usage: This element applies to multimedia datasets encoded using binary coding based on
the UTF8 format.

5.4.35 <CalibrationDateTime>

- Parents: <EnergyCalibration>, <FullEnergyPeakEfficiencyCalibration>, <FWHMCalibration>,
<IntrinsicDoubleEscapePeakEfficiencyCalibration>,
<IntrinsicFullEnergyPeakEfficiencyCalibration>,
<IntrinsicSingleEscapePeakEfficiencyCalibration>, <TotalEfficiencyCalibration>

- Element data type: dateTime

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The date and time at which the calibration was put into service.

- Usage: This element provides the means to assign a date and time to each calibration, to
assist in determining the validity or provenance of the calibration. The date and time
would typically be when the calibration was created and/or approved for use.

5.4.36 <ChannelData>

- Parents: <Spectrum>
- Element data type: DoubleList
- Attributes:

- Name: compressionCode

- Data Type: CompressionCodeSimpleType

- Use: optional

- Description: Indicates the algorithm, if any, by which the channel data have been
compressed. If this attribute is omitted, the data have not been compressed. The
kinds of data compression are as follows:

- None: the data are not compressed. The number of values in the ChannelData
element is equal to the number of channels of data represented by the element.

- CountedZeroes: the data have been compressed by the removal of repeated zero
values. When a "0" value appears in the ChannelData contents, the next value is the
number of consecutive zero-value channels beginning with the first zero-value in the
sequence. For example, the following 18 channels of uncompressed data:

2250210034000000001
would be represented in compressed form by
22501210234081

The italicized values in the list show cases where one, two, and eight zeroes have
been compressed.
- Usage: No additional information
- Child Elements: none
- Occurrences: 1, 1
- Units: Not applicable
- Description: A list of values, one for each of a spectrum's channels. The values represent
the number of counts per channel.
- Usage: The EnergyCalibration element, which is indicated by the
energyCalibrationReference attribute of the parent Spectrum, defines the energy of
each channel.
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5.4.37 <Characteristic>

- Parents: <CharacteristicGroup>, <RadDetectorCharacteristics>,
<RadInstrumentCharacteristics>, <RadltemCharacteristics>
- Element data type: Not Applicable
- Attributes:
- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: valueDateTime

- Data Type: dateTime

- Use: optional

- Description: DateTime stamp when the characteristic value was sampled.

- Usage: No additional information

- Name: valueOutOfLimits

- Data Type: boolean

- Use: optional

- Description: True if the CharacteristicValue exceeds a control limit high or low value;
false otherwise.

- Usage: No additional information

- Child Elements:
<Remark>, <CharacteristicName>, <CharacteristicValue>, <CharacteristicValueUnits>,
<CharacteristicValueDataClassCode>
- Occurrences: 1, many
- Units: Not applicable
- Description: Describes an additional characteristic of something, such as a radiation
instrument, detector, or item being inspected.
- Usage: This is used to supplement those characteristics specifically defined in this standard.
For example: health status data, configuration data and security data.

5.4.38 <CharacteristicGroup>

- Parents: <RadDetectorCharacteristics>, <RadInstrumentCharacteristics>,
<RadltemCharacteristics>
- Element data type: Not Applicable
- Attributes:
- Name: groupOutOfLimits

- Data Type: boolean

- Use: optional

- Description: True if the CharacteristicValue of one or more of the Characteristic in the
group, or combinations of the group's Characteristic exceeds a control limit high or low
value; false otherwise.

- Usage: No additional information

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <CharacteristicGroupName>, <Characteristic>
- Occurrences: 0, many
- Units: Not applicable
- Description: A set of Characteristic grouped in some manner, such as health characteristics
of an instrument subsystem or detector.
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- Usage: This is used to organize characteristic data by a set of instrument components.
5.4.39 <CharacteristicGroupName>

- Parents: <CharacteristicGroup>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description:; The free-form name of the CharacteristicGroup.
- Usage: No additional information

5.4.40 <CharacteristicName>

- Parents: <Characteristic>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The free-form name of the Characteristic.
- Usage: No additional information

5.4.41 <CharacteristicValue>

- Parents: <Characteristic>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1,1

- Units: Not applicable

- Description: The value of the Characteristic.

- Usage: Since the value of a Characteristic may be other than a number (such as the word
"Auto") the data type of this element is generalized to a string.

5.4.42 <CharacteristicValueDataClassCode>

- Parents: <Characteristic>

- Element data type: ValueDataClassCodeSimpleType
- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The data class of the CharacteristicValue.
- Usage: No additional information

5.4.43 <CharacteristicValueUnits>

- Parents: <Characteristic>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The unit of measure of the CharacteristicValue.

- Usage: Sl units should be used when applicable. If the value is unit-less, use "unit-less" as
the entry in this element.

5.4.44 <CoefficientValues>

- Parent: <EnergyCalibration>

- Element data type: DoubleList

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Energy in expressed in keV and C is the channel position

- Description: The values of the coefficients of a second-order polynomial describing the
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energy calibration in which the energies are expressed in keV. The equation has the
form:

E=To+Tix C+ Tox C?

Where E is the energy in keV, C is the channel position, Ty is the offset coefficient, T,
is the gain coefficient, and T, is the quadratic coefficient. The first value in the list is
term 0, the second term 1, and the third value term 2. If the energy calibration is
linear, the third coefficient (T,) shall be zero.

- Usage: This element provides a means to provide energy calibration for spectra in the form
of a second-order polynomial equation to convert channel position into energy. The
CoefficientValues list provides the coefficients of the energy calibration equation.
There shall always be three values listed. This energy calibration method may be
used in lieu of EnergyBoundaryValues.

5.4.45 <CountData>

- Parents: <GrossCounts>

- Element data type: NonNegativeDoubleList

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The number of counts accumulated during a measurement period over the
entire energy range measured by the radiation detector or within pre-defined energy
windows.

- Usage: The gross counts accumulated during a measurement period; i.e., beginning at
StartDateTime for RealTimeDuration. There will be one value for each energy
window. Energy windows are defined via an EnergyWindows element indicated by
the energyWindowsReference attribute of the parent GrossCounts element. The
number and order of values in CountData and EnergyWindows must match. If there
are no energy windows explicitly defined, then implicitly there is a single energy
window that covers the entire energy range.

5.4.46 <DerivedData>

- Parent: <RadInstrumentData>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <MeasurementClassCode>, <StartDateTime>, <RealTimeDuration>,
<Spectrum>, <GrossCounts>, <DoseRate>, <TotalDose>, <ExposureRate>,
<TotalExposure>, <DerivedDataExtension>

- Occurrences: 0, many

- Units: Not applicable

- Description: Data derived from raw measured data for use in analysis.

- Usage: As an example of derived data, multiple spectra could be rebinned and summed and

the resulting spectrum recorded as a Spectrum in DerivedData.

5.4.47 <DerivedDataExtension>

- Parent: <DerivedData>

- Element data type: Abstract
- Attributes: none

- Child Elements: none

- Occurrences: Not applicable
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- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.48 <DistanceValue>

- Parents: <RelativeLocation>

- Element data type: NonNegativeDouble

- Attributes:

- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be metres (m).
- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: metres (m)

- Description: The scalar distance between the center of an object (i.e., instrument, detector,
or item) or nuclide and the center of a reference point (Origin).

- Usage: Together with the RelativeLocationAzimuthValue and
RelativeLocationInclinationValue child elements of RelativeLocation, this element
provides a means to describe an object or nuclide's location relative to a reference
point (the Origin child element of RelativeLocation) when such information is
pertinent to a set of measurements or analyses.

5.4.49 <DoseAnalysisResults>

- Parent: <AnalysisResults>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <AverageDoseRateValue>, <AverageDoseRateUncertaintyValue>,
<MaximumDoseRateValue>, <MinimumDoseRateValue>, <BackgroundDoseRateValue>,
<BackgroundDoseRateUncertaintyValue>, <TotalDoseValue>, <SourcePosition>,
<DoseAnalysisResultsExtension>

- Occurrences: 0, 1

- Units: Not applicable

- Description: Results of the analysis of the radiation ambient dose equivalent data for a

measured item(s).
- Usage: No additional information

5.450 <DoseAnalysisResultsExtension>

- Parent: <DoseAnalysisResults>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
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instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.451 <DoseRate>

- Parents: <DerivedData>, <RadMeasurement>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radDetectorInformationReference

- Data Type: IDREF

- Use: required

- Description: Reference to the radiation detector that was used to collect these data.

- Usage: No additional information

- Name: radRawDoseRateReferences

- Data Type: IDREFS

- Use: optional

- Description: Identifies the DoseRate measurement data element(s) used to produce
derived data. There shall be no duplicate IDREF values in the list. This attribute is
required whenever the element is used within a DerivedData block, but is prohibited
otherwise.

- Usage: No additional information

- Child Elements:

<Remark>, <DoseRateValue>, <DoseRatelLevelDescription>

- Occurrences: 0, many

- Units: Not applicable

- Description: The measured ambient dose equivalent rate, provided as a value and/or a
gualitative description.

- Usage: Under DoseRate, either DoseRateValue or DoseRatelLevelDescription shall be
provided; both may be provided but only one of the two is required.

5.4.52 <DoseRatelLevelDescription>

- Parents: <DoseRate>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: A qualitative description of the radiation ambient dose equivalent rate level, such
as "low"/"medium"/"high" or a numerical scale "0" to "9".

- Usage: This element provides a means of expressing the dose rate qualitatively, via free-
form text. The radiation measurement instrument manufacturer should provide a list
of ambient dose equivalent rate values or ranges (expressed in uSv/h) that are
associated with the dose rate level descriptions.

5.453 <DoseRateValue>

- Parents: <DoseRate>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be microsieverts per hour
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(uSv/h).
- Usage: No additional information

- Child Elements: none
- Occurrences: 0, 1
- Units: microsieverts per hour (uSv/h)
- Description: The measured ambient radiation dose equivalent rate value, in microsieverts per

hour (uSv/h).
- Usage: See ambient dose equivalent in 3.1 and Annex J.

5.4.54 <EfficiencyUncertaintyValues>

- Parents: <FullEnergyPeakEfficiencyCalibration>,
<IntrinsicDoubleEscapePeakEfficiencyCalibration>,
<IntrinsicFullEnergyPeakEfficiencyCalibration>,
<IntrinsicSingleEscapePeakEfficiencyCalibration>, <TotalEfficiencyCalibration>

- Element data type: NonNegativeDoubleList

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The list of the 1-sigma absolute uncertainties in the EfficiencyValues.

- Usage: The uncertainty value is determined based on the propagation of uncertainties to
include contribution from each quantity used in the full energy peak efficiency
calculation. For example, if a set of standard reference sources are used for this
efficiency calibration, uncertainties components may include: count rate, live time,
half-life, emission probabilities, source activity, source reference time, correction
factors, statistical uncertainties, etc.

The number and order of values in the EfficiencyValues and EfficiencyUncertaintyValues lists
must match.

5.4.55 <EfficiencyValues>

- Parents: <FullEnergyPeakEfficiencyCalibration>,
<IntrinsicDoubleEscapePeakEfficiencyCalibration>,
<IntrinsicFullEnergyPeakEfficiencyCalibration>,
<IntrinsicSingleEscapePeakEfficiencyCalibration>, <TotalEfficiencyCalibration>

- Element data type: NonNegativeDoubleList

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The list of efficiency values as decimal fractions; i.e. normally between “0.0” and
“1.0".

- Usage: Normally, efficiency values will range from “0.0” to “1.0” (i.e. 0,0 % to 100,0 %).
However, in some circumstances, the effective efficiency may be greater than “1.0".
The order and number of values in the EnergyValues and EfficiencyValues lists must
match.

5.456 <ElevationAccuracyValue>

- Parents: <GeographicPoint>

- Element data type: decimal

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: metres (m)

- Description: Describes the estimated accuracy of the elevation of a geographic point.

- Usage: Note that the elevation of a geographic point may be on, above, or below the surface
of the earth at the specified latitude and longitude. This element provides a means of
recording the uncertainty in the corresponding Elevation element. The value is non-
negative, and needs to include all components of the uncertainty.

5.457 <ElevationOffsetAccuracyValue>

- Parents: <GeographicPoint>
- Element data type: decimal
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- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: metres (m)

- Description:; Describes the estimated accuracy of the elevation offset vertically to the earth's
surface from a geographic point.

- Usage: The value is non-negative, and needs to include all components of the uncertainty.

5.458 <ElevationOffsetValue>

- Parents: <GeographicPoint>

- Element data type: decimal

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: metres (m)

- Description: The difference between the Elevation at the point of coordinate measurement
and the earth's surface in metres.

- Usage: Positive values indicate the point of coordinate measurement is above the earth
surface, and negative values are below.

5.459 <ElevationValue>

- Parents: <GeographicPoint>

- Element data type: decimal

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: metres (m)

- Description: Elevation of a GeographicPoint in metres relative to the applicable datum's
ellipsoid.

- Usage: Positive values are above the ellipsoid, and negative values are below.

5.4.60 <EncodingMIMEKind>

- Parent: <MultimediaData>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Encoding MIME type of a digital data file.

- Usage: This element provides the means to specify how the multimedia data are encoded.
For the defined MIME encoding types, see [42].

5.4.61 <EnergyBoundaryValues>

- Parent: <EnergyCalibration>

- Element data type: NonNegativeDoubleList

- Attributes:

- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be keV.
- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: keV

- Description: The list of energy values that indicate the energy of the start of each channel in
a spectrum and the end of the last channel of the spectrum; the energies shall
appear in the list in increasing order.

- Usage: This element provides a means to provide energy calibration information for spectra
in the form of a list. The EnergyBoundaryValues element requires N+1 values in the
list, where N is the number of channels. This energy calibration method may be used
in lieu of a second-order polynomial.
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5.4.62 <EnergyCalibration>

- Parent: <RadInstrumentData>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, Choice of {<CoefficientValues> <EnergyBoundaryValues>}, <EnergyValues>,
<EnergyDeviationValues>, <CalibrationDateTime>

- Occurrences: 0, many

- Units: Not applicable

- Description: Energy calibration information that spectrum measurements can reference as
applicable to a particular spectrum.

- Usage: There are two methods available for providing energy calibration information: either
in the form of a second-order polynomial equation in which the CoefficientValues
child element must be specified, or in a table in which the EnergyBoundaryValues
child element must be specified. Only one of the two methods applies to a particular
energy calibration. The EnergyDeviationValues and EnergyValues child elements
provide a means to account for the difference in the energy predicted by the second-
order polynomial equation and the true energy.

5.4.63 <EnergyDeviationValues>

- Parent: <EnergyCalibration>
- Element data type: DoubleList
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be keV.
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: keV
- Description: The data describing the differences in the energies predicted by an energy
calibration coefficients equation and the true energies.

— 2
Eprediced = To+ Tex C+ Tox C
EDeviation = f(EPredicted)

Eactual = Epredicted + Epeviation

Where Tn are the coefficients from the CoefficientValues element data, C is the
channel position (the first channel starts at “0.0"), Epedicted iS the predicted energy (in
keV) at channel C, Epeviation IS the energy deviation value (in keV) from interpolation of
the EnergyValues and EnergyDeviationValues data, and Eqy, is the final corrected
energy at channel C.

- Usage: This element provides a means to account for the difference in the energy predicted
by the second-order polynomial equation and the true energy. Note that if
EnergyDeviationValues are provided, then the corresponding EnergyValues shall
also be provided. The number and order of values in EnergyValues and
EnergyDeviationValues shall be the same.

5.4.64 <EnergyValues>

- Parents: <EnergyCalibration>, <FullEnergyPeakEfficiencyCalibration>, <FWHMCalibration>,
<IntrinsicDoubleEscapePeakEfficiencyCalibration>,
<IntrinsicFullEnergyPeakEfficiencyCalibration>,
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<IntrinsicSingleEscapePeakEfficiencyCalibration>, <TotalEfficiencyCalibration>
- Element data type: NonNegativeDoubleList
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be keV.
- Usage: No additional information
- Child Elements: none
- Occurrences: 1, 1
- Units: keV
- Description: A list of energy values, in units of keV; the energies shall appear in the list in
strictly increasing order. This element appears paired with an element that provides a
corresponding list of other values, such as the EnergyDeviationValues,
FWHMValues, or EfficiencyValues elements. The number and order of
corresponding values in the pair of lists must match.
- Usage: Each value in EnergyValues designates the energy at which the corresponding value
in the paired list applies.

5.4.65 <EnergyWindows>

- Parent: <RadInstrumentData>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, <WindowsStartEnergyValues>, <WindowEndEnergyValues>

- Occurrences: 0, many

- Units: Not applicable

- Description: The definition of a set of energy windows used in gross counting.

- Usage: Energy windows can be used by radiation measurement instruments with full or
limited spectroscopic capabilities. Each energy window is defined by a start energy
and an end energy. A radiation detector used for gross counting with a single energy
window must have sufficient energy discrimination to accumulate counts that occur
only within the window; this is equivalent to a traditional single channel analyzer.
Some detectors have the discrimination to support multiple windows, accumulating
the counts that occur in each window. A set of energy windows consists of a list of
one or more start energies, in increasing order of energy, and a list of matching end
energies; each end energy must be greater than the corresponding start energy.
These two lists are the elements StartEnergyWindowValues and
EndEnergyWindowValues, respectively. When a radiation detector is used for gross
counting, the counts accumulated in each window are reported in a CountData
element; the number of values in this element must match the number of windows
defined.

5.4.66 <ExposureAnalysisResults>

- Parent: <AnalysisResults>
- Element data type: Not Applicable
- Attributes:
- Name: id
- Data Type: ID
- Use: optional
- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.
- Usage: This attribute provides the means of assigning a unique identifier to an
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element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.
- Child Elements:
<Remark>, <AverageExposureRateValue>, <AverageExposureRateUncertaintyValue>,
<MaximumExposureRateValue>, <MinimumExposureRateValue>,
<BackgroundExposureRateValue>, <BackgroundExposureRateUncertaintyValue>,
<TotalExposureValue>, <SourcePosition>, <ExposureAnalysisResultsExtension>
- Occurrences: 0, 1
- Units: Not applicable
- Description: Results of the analysis of the radiation exposure data for a measured item(s).
- Usage: No additional information

5.4.67 <ExposureAnalysisResultsExtension>

- Parent: <ExposureAnalysisResults>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.68 <ExposureRate>

- Parents: <DerivedData>, <RadMeasurement>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radDetectorInformationReference

- Data Type: IDREF

- Use: required

- Description: Reference to the radiation detector that was used to collect these data.

- Usage: No additional information

- Name: radRawExposureRateReferences

- Data Type: IDREFS

- Use: optional

- Description: Identifies the ExposureRate measurement data element(s) used to
produce derived data. There shall be no duplicate IDREF values in the list. This
attribute is required whenever the element is used within a DerivedData block, and
prohibited otherwise.

- Usage: No additional information

- Child Elements:

<Remark>, <ExposureRateValue>, <ExposureRatelLevelDescription>

- Occurrences: 0, many

- Units: Not applicable

- Description: The radiation exposure rate, provided as the measured value, and/or a
qualitative description of the exposure rate level.

- Usage: See exposure in 3.1 and Annex J. Under ExposureRate, either ExposureRateValue
or ExposureRatelLevelDescription or both may be provided, but only one of the two is
required.
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5.4.69 <ExposureRatelLevelDescription>

- Parents: <ExposureRate>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: A qualitative description of the radiation exposure rate level, such as "low",
"medium", "high", or a numerical scale "0" to "9".

- Usage: This element provides a means of expressing the exposure rate qualitatively, via
free-form text. It is recommended that the radiation measurement instrument
manufacturer provide a list of exposure rate values or ranges (in mR/h) that are
associated with the exposure rate level descriptions.

5.4.70 <ExposureRateValue>

- Parents: <ExposureRate>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be milliroentgen per hour (mR/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: milliroentgen per hour (mR/h)
- Description: The measured radiation exposure rate value, in milliroentgen per hour (mR/h).
- Usage: See the definition of exposure in 3.1 and Annex J.

5471 <Fault>

- Parents: <AnalysisResults>, <RadDetectorState>, <RadlInstrumentState>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, <FaultCodeValue>, <FaultDescription>, <FaultSeverityCode>, <FaultExtension>

- Occurrences: 0, many

- Units: Not applicable

- Description: The collection of information describing an error that occurred in the instrument,
a specific detector, or during the analysis of data.

- Usage: The element provides the means of reporting errors that occur during data collection
or analysis.

5.4.72 <FaultCodeValue>

- Parents: <Fault>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: An instrument-specific code that identifies the error or problem.

- Usage: This element provides the means to report an error code resulting from a problem.
For example, if a Windows "file not found" error occurred, the code reported would
be "2".
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5.4.73 <FaultDescription>

- Parents: <Fault>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: A description of the problem that occurred.

- Usage:

This element provides a detailed description of the problem. For example, a detector
bias supply failure might be described by "Detector HV supply failure".

5474 <FaultExtension>

- Parents: <Fault>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via

- Usage:

additional schema(s).

The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.75 <FaultSeverityCode>

- Parents: <Fault>

- Element data type: FaultSeverityCodeSimpleType
- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The seriousness of a fault.

- Usage:

The possible enumeration values are listed in 5.2.4.

5.4.76  <FullEnergyPeakEfficiencyCalibration>

- Parent:

<RadInstrumentData>

- Element data type: Not Applicable
- Attributes:
- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <EnergyValues>, <EfficiencyValues>, <EfficiencyUncertaintyValues>,
<CalibrationDateTime>

- Occurrences: 0, many

- Units: Not applicable

- Description: A full-energy peak efficiency calibration. The full-energy peak efficiency at any

- Usage:

value of energy is the ratio of the net counts in a peak at that energy to the number of
photons emitted by a source at that energy.

The full-energy peak efficiency is important in quantitative spectroscopy with specific
measurement geometry. If Q photons of energy E have been emitted by a source
during a collection, and if the net full-energy peak area recorded in the spectrum as a
result of those photons is P, the full-energy peak efficiency at energy E is given by
P/Q. Alternatively, the source term Q can be stated in terms of activity: if T is the live
time, A is the source activity in Becquerel, and B is the branching ratio of the
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emission line at energy E, Q is given by T x A x B.
5.4.77 <FWHMCalibration>

- Parent: <RadInstrumentData>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <EnergyValues>, <FWHMValues>, <FWHMUncertaintyValues>,
<CalibrationDateTime>
- Occurrences: 0, many
- Units: Not applicable
- Description: The FWHM calibration for a gamma radiation detector; i.e., FWHM as a function
of energy.
- Usage: If FWHMCalibration is present, then child elements EnergyValues and FWHMValues
shall be present and the number of entries and order in both elements shall be the
same.

5478 <FWHMUncertaintyValues>

- Parent: <FWHMCalibration>
- Element data type: NonNegativeDoubleList
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be keV.
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: keV
- Description: A list of the 1-sigma absolute uncertainties in units of keV, in the FWHM values
contained in the FWHMValues element list. The number and order of corresponding
values in the FWHMValues and FWHMUncertaintyValues lists must match.
- Usage: This element provides of means of recording the uncertainty in the corresponding
FWHMValues element. The uncertainty values shall include all components of the
uncertainty.

5.4.79 <FWHMValues>

- Parent: <FWHMCalibration>
- Element data type: PositiveDoubleList
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be keV.
- Usage: No additional information
- Child Elements: none
- Occurrences: 1, 1
- Units: keV
- Description: A list of FWHM values, in units of keV. The number and order of corresponding
values in the EnergyValues and FWHMValues lists must match.
- Usage: For each peak energy listed in EnergyValues, the corresponding entry in
FWHMValues describes the FWHM peak width in keV.
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5.4.80 <GeographicPoint>

- Parents: <Origin>, <SourcePosition>, <StateVector>
- Element data type: Not Applicable
- Attributes:
- Name: datum
- Data Type: string
- Use: optional
- Description: Identifies the spatial reference system in which geographic coordinates
are stated. Default is WGS-84.
- Usage: No additional information
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be metres (m). This describes
the units for ElevationValue, ElevationOffsetValue, GeoPointAccuracyValue,
ElevationAccuracyValue, and ElevationOffsetAccuracyValue.
- Usage: No additional information
- Child Elements:
<LatitudeValue>, <LongitudeValue>, <ElevationValue>, <ElevationOffsetValue>,
<GeoPointAccuracyValue>, <ElevationAccuracyValue>, <ElevationOffsetAccuracyValue>
- Occurrences: 0, 1
- Units: Not applicable
- Description: Geographical coordinates providing latitude, longitude, and elevation, and
uncertainty of the coordinates.
- Usage: Identifies the georef coordinates of the origin from where the relative measurements
to an object are made.

5.4.81 <GeoPointAccuracyValue>

- Parents: <GeographicPoint>

- Element data type: decimal

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: metres (m)

- Description: The estimated 1-sigma positional accuracy in metres (m) of the geographic point
described by the latitude and longitude coordinates of the point.

- Usage: This element provides a means of recording the uncertainty in the corresponding
GeographicPoint element. The value is non-negative, and needs to include all
components of the uncertainty.

5.4.82 <GrossCountAnalysisResults>

- Parent: <AnalysisResults>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <AverageCountRateValue>, <AverageCountRateUncertaintyValue>,
<MaximumCountRateValue>, <MinimumCountRateValue>, <TotalCountsValue>,
<BackgroundCountRateValue>, <BackgroundCountRateUncertaintyValue>,
<SourcePosition>, <GrossCountAnalysisResultsExtension>

- Occurrences: 0, 1

- Units: Not applicable

- Description: Results of the analysis of the gross count data for a measured item(s).

- Usage: No additional information
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5.4.83 <GrossCountAnalysisResultsExtension>

- Parent: <GrossCountAnalysisResults>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5484 <GrossCounts>

- Parents: <DerivedData>, <RadMeasurement>

- Element data type: Not Applicable

- Attributes:

- Name: energyWindowsReference

- Data Type: IDREF

- Use: optional

- Description: Identifies the energy window calibration that applies to a particular
measurement. If this attribute is omitted, then the CountsData element shall contain a
single value as if there is a single energy window that covers the entire energy range.

- Usage: No additional information

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radDetectorInformationReference

- Data Type: IDREF

- Use: required

- Description: Reference to the radiation detector that was used to collect these data.

- Usage: No additional information

- Name: radRawGrossCountsReferences

- Data Type: IDREFS

- Use: optional

- Description: Identifies the GrossCounts measurement data element(s) used to produce
derived data. There shall be no duplicate IDREF values in the list. This attribute is
required whenever the element is used within a DerivedData block, and prohibited
otherwise.

- Usage: No additional information

- Child Elements:

<Remark>, <LiveTimeDuration>, <CountData>, <TotalCountData>

- Occurrences: 0, many

- Units: Not applicable

- Description: Gross counts from a radiation detector.

- Usage: This element can be used by radiation measurement instrument with spectroscopic
capabilities, with limited spectroscopic capabilities or without spectroscopic
capabilities. Gross counts can be obtained within pre-defined energy windows or
over the entire energy range measured by the radiation measurement instrument.
Gross counts are accumulated over a time interval or integration time set by the
radiation measurement instrument.

5.4.85 <ImageHeightValue>
- Parent: <MultimediaData>
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- Element data type: positivelnteger
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be pixel.
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: pixel
- Description:; Image height in pixels.
- Usage: If the multimedia item is an image, then this element provides the means to specify
the pixel height of the image.

5.4.86 <ImagePerspectiveCode>

- Parent: <MultimediaData>

- Element data type: ImagePerspectiveCodeSimpleType

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Describes the viewing perspective of the subject of image multimedia data.

- Usage: If the multimedia item is an image, then this element provides the means to specify
the viewing perspective — e.g. "Front", "Rear". The possible enumeration values are
listed in 5.2.5.

5.4.87 <ImageWidthValue>

- Parent: <MultimediaData>
- Element data type: positivelnteger
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be pixel.
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: pixel
- Description: Image width in pixels.
- Usage: If the multimedia item is an image, then this element provides the means to specify
the pixel width of the image.

5.4.88 <InCalibrationindicator>

- Parent: <RadInstrumentQualityControl>

- Element data type: boolean

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The indication that the radiation measurement instrument is fit for service: true
when properly calibrated and considered in service; false otherwise.

- Usage: No additional information

5.4.89 <InclinationValue>

- Parents: <Orientation>
- Element data type: decimal
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be decimal degrees (DECDEG).
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- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: decimal degree (DECDEG)

- Description: The orientation of an object (i.e., radiation measurement instrument, radiation
detector, or measured item) with respect to the horizontal plane. Its value is the angle
subtended by the line formed by the object's front-to-rear axis and the line formed by
the projection of that line onto the horizontal plane. The angle range is from “-90.0” to
“+90.0” degrees. A value of zero implies the object's front-to-rear axis is level, i.e.,
aligned with the horizontal plane; positive values implies the object is pointed up;
negative values imply the object is pointed down.

- Usage: Together with the object's location (via either GeographicPoint or RelativeLocation),
AzimuthValue, and RollValue, this element provides a means to fully describe how
an object is placed in space when information regarding such placement is pertinent
to a set of measurements or analyses.

5.4.90 <lInspectionDateTime>

- Parent: <RadInstrumentQualityControl>

- Element data type: dateTime

- Attributes: none

- Child Elements: none

- Occurrences: 1,1

- Units: Not applicable

- Description: The date and time at which the radiation measurement instrument's calibration
and in-service status were determined.

- Usage: This information can be manually entered by the radiation measurement instrument
operator or manufacturer if the system allows for such data input, or it can be
automatically checked and recorded by the radiation measurement instrument if such
a function is available.

5.491 <IntrinsicDoubleEscapePeakEfficiencyCalibration>

- Parent: <RadInstrumentData>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, <EnergyValues>, <EfficiencyValues>, <EfficiencyUncertaintyValues>,
<CalibrationDateTime>

- Occurrences: 0, many

- Units: Not applicable

- Description: An intrinsic double-escape peak efficiency calibration. The intrinsic double-
escape peak efficiency at any value of energy is the ratio of the counts in the double-
escape peak of that energy to the number of photons impinging on the radiation
detector surface at that energy.

- Usage: Intrinsic double-escape peak efficiency is important in the deconvolution of double-
escape peaks with other peaks near the same energy. If Q photons of energy E have
impinged on a radiation detector during a collection, and if the net double-escape
peak area recorded in the spectrum as a result of those photons is P, the intrinsic
double-escape peak efficiency at energy E is given by P/Q.

5.4.92 <IntrinsicFullEnergyPeakEfficiencyCalibration>

- Parent: <RadInstrumentData>
- Element data type: Not Applicable
- Attributes:
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- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <EnergyValues>, <EfficiencyValues>, <EfficiencyUncertaintyValues>,
<CalibrationDateTime>
- Occurrences: 0, many
- Units: Not applicable
- Description: An intrinsic full-energy peak efficiency calibration. The intrinsic full-energy peak
efficiency at any value of energy is the ratio of the net counts in a peak at that energy
to the number of photons impinging on the radiation detector surface at that energy.
- Usage: Intrinsic full-energy peak efficiency is important in the calculation of the source
intensity and of the attenuation by intervening materials. If Q photons of energy E
have impinged on a radiation detector during a collection, and if the net full-energy
peak area recorded in the spectrum as a result of those photons is P, the intrinsic
full-energy peak efficiency at energy E is given by P/Q.

5.4.93 <IntrinsicSingleEscapePeakEfficiencyCalibration>

- Parent: <RadInstrumentData>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, <EnergyValues>, <EfficiencyValues>, <EfficiencyUncertaintyValues>,
<CalibrationDateTime>

- Occurrences: 0, many

- Units: Not applicable

- Description: An intrinsic single-escape peak efficiency calibration. The intrinsic single-escape
peak efficiency at any value of energy is the ratio of the counts in the single-escape
peak of that energy to the number of photons impinging on the radiation detector
surface at that energy.

- Usage: Intrinsic single-escape peak efficiency is important in the deconvolution of single-
escape peaks with other peaks near the same energy. If Q photons of energy E have
impinged on a radiation detector during a collection, and if the net single-escape
peak area recorded in the spectrum as a result of those photons is P, the intrinsic
single-escape peak efficiency at energy E is given by P/Q.

5.4.94 <LatitudeValue>

- Parents: <GeographicPoint>
- Element data type: decimal
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be decimal degrees (DECDEG).
- Usage: No additional information
- Child Elements: none
- Occurrences: 1,1
- Units: Decimal degrees (DECDEG)
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- Description: The latitude of a point on the surface of the earth expressed as geographic
coordinates in decimal degrees. Points in the northern hemisphere range from “0.0”
to “+90.0” degrees. Points in the southern hemisphere range from “0.0” to “-90.0".

- Usage: This element is used with Longitude to describe the absolute location of an object
(i.e., radiation measurement instrument, radiation detector, measured item), nuclide
source, or a reference point.

5495 <LiveTimeDuration>

- Parents: <GrossCounts>, <Spectrum>

- Element data type: duration

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The duration during which a detection assembly is sensitive to the input signal.
The value of LiveTimeDuration is always less than or equal to the value of
RealTimeDuration, because it does not include the time that the radiation detector
was unable to respond due to the processing of events.

- Usage: This information shall be entered using the time format described in 5.1.1.

5496 <LocationDescription>

- Parents: <SourcePosition>, <StateVector>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: A free-form text description of the location of an object (e.g. radiation
measurement instrument, radiation detector, or measured item) or nuclide source.

- Usage: No additional information

5.4.97 <LongitudeValue>

- Parents: <GeographicPoint>

- Element data type: decimal

- Attributes:

- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be decimal degrees (DECDEG).
- Usage: No additional information

- Child Elements: none

- Occurrences: 1, 1

- Units: Decimal degrees (DECDEG)

- Description: The longitude of a point on the surface of the earth expressed as geographic
coordinates in decimal degrees. Points east of the prime meridian range from “0.0” to
“+180.0” degrees. Points west of the prime meridian range from “0.0” to “-180.0".

- Usage: This element is used with Latitude to describe the absolute location of an object (i.e.,
radiation measurement instrument, radiation detector, measured item), nuclide
source position, or a reference point.

5498 <MaximumCountRateValue>

- Parent: <GrossCountAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be counts per second (cps).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
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- Units: counts per second (cps)

- Description: The maximum count rate observed over all measurements input to
AnalysisResults, in counts per second.

- Usage: No additional information

5499 <MaximumDoseRateValue>

- Parent: <DoseAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be microsieverts per hour
(uSv/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: microsieverts per hour (uSv/h)
- Description: The maximum ambient dose equivalent rate observed over all measurements
input to AnalysisResults, in microsieverts per hour (uSv/h).
- Usage: See the definition of ambient dose equivalent in 3.1 and Annex J.

5.4.100 <MaximumExposureRateValue>

- Parent: <ExposureAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be milliroentgen per hour (mR/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: milliroentgen per hour (mR/h)
- Description: The maximum exposure rate observed over all measurements input to
AnalysisResults, in milliroentgen per hour (mR/h).
- Usage: See the definition of exposure in 3.1 and Annex J.

5.4.101 <MeasurementClassCode>

- Parents: <DerivedData>, <RadMeasurement>

- Element data type: MeasurementClassCodeSimpleType

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Indicates whether the data are a measurement of an item (Foreground), an
environmental background (Background), a calibration source (Calibration), the
intrinsic activity of the radiation measurement instrument (IntrinsicActivity), or not
specified (NotSpecified).

- Usage: The possible enumeration values are listed in 5.2.6.

5.4.102 <MinimumCountRateValue>

- Parent: <GrossCountAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be counts per second (cps).
- Usage: No additional information
- Child Elements: none



62755 © IEC:2012(E) ~ 75—

- Occurrences: 0, 1

- Units: counts per second (cps)

- Description: The minimum count rate observed over all measurements input to
AnalysisResults, in counts per second.

- Usage: No additional information

5.4.103 <MinimumDoseRateValue>

- Parent: <DoseAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be microsieverts per hour
(usv/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: microsieverts per hour (uSv/h)
- Description: The minimum ambient dose equivalent rate observed over all measurements
input to AnalysisResults, in microsieverts per hour (uSv/h).
- Usage: See the definition of ambient dose equivalent in 3.1 and Annex J.

5.4.104 <MinimumExposureRateValue>

- Parent: <ExposureAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be milliroentgen per hour (mR/h).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: milliroentgen per hour (mR/h)
- Description: The minimum exposure rate observed over all measurements input to
AnalysisResults, in milliroentgen per hour (mR/h).
- Usage: See the definition of exposure in 3.1 and Annex J.

5.4.105 <MultimediaCaptureDuration>

- Parent: <MultimediaData>

- Element data type: duration

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Total duration of time covered by the data recorded by a multimedia device.
- Usage: No additional information

5.4.106 <MultimediaCaptureStartDateTime>

- Parent: <MultimediaData>

- Element data type: dateTime

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Date-time at which capture of the multimedia data was started.
- Usage: No additional information

5.4.107 <MultimediaData>
- Parent: <RadlnstrumentData>
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- Element data type: Not Applicable
- Attributes:
- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radltemInformationReferences

- Data Type: IDREF

- Use: optional

- Description: Identifies the RadltemInformation elements that are the object of the
radiation measurement. There shall be no duplicate IDREF values in the list.

- Usage: No additional information

- Name: sequenceNumber

- Data Type: positivelnteger

- Use: optional

- Description: Determines the processing order of multiple MultimediaData elements; the
elements should be processed in increasing order of this value.

- Usage: Typically used when there is more than one image file and they need to be
ordered in some sequence.

- Child Elements:
<Remark>, <MultimediaDataDescription>, Choice of {<BinaryUTF8Object>
<BinaryHexObject> <BinaryBase640bject>}, <MultimediaCaptureStartDateTime>,
<MultimediaCaptureDuration>, <MultimediaFileURI>, <MultimediaFileSizeValue>,
<MultimediaDataMIMEKind>, <EncodingMIMEKind>, <MultimediaDeviceCategoryCode>,
<MultimediaDeviceldentifier>, <ImagePerspectiveCode>, <ImageWidthValue>,
<lmageHeightValue>, <MultimediaDataExtension>
- Occurrences: 0, many
- Units: Not applicable
- Description: Multimedia data — e.g. images, sound clips, movies, — regarding a measured
item or a measurement environment.
- Usage: This element applies to radiation measurement instruments or detectors equipped
with a multi-media device, such as a camera, OCR, or license plate reader, that
provides data that are an important supplement to the radiation measurement.

5.4.108 <MultimediaDataDescription>

- Parent: <MultimediaData>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Free-form text describing the contents or any other aspects of the multimedia
data.

- Usage: No additional information

5.4.109 <MultimediaDataExtension>

- Parent: <MultimediaData>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
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violating the standard.
5.4.110 <MultimediaDataMIMEKind>

- Parent: <MultimediaData>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Media types are listed in [43]. If the media type is not listed, then describe the
media type using free-form text.

- Usage: Use media types as listed in [43]. If the media type is not listed, then describe the
media type using free-form text.

5.4.111 <MultimediaDeviceCategoryCode>

- Parent: <MultimediaData>

- Element data type: MultimediaDeviceCategoryCodeSimpleType

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The kind of device that recorded the multimedia data.
- Usage: The possible enumeration values are listed in 5.2.7.

5.4.112 <MultimediaDeviceldentifier>

- Parent: <MultimediaData>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Identification (e.g. serial number) of the device that recorded the multimedia
data.

- Usage: No additional information

5.4.113 <MultimediaFileSizeValue>

- Parent: <MultimediaData>

- Element data type: positivelnteger

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: kilobytes, kB

- Description: Size of a multimedia file in kilobytes (kB).
- Usage: No additional information

5.4.114 <MultimediaFileURI>

- Parent: <MultimediaData>

- Element data type: anyURI

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The location of the file containing the multimedia data, if the data are not
included within the contents of the MultimediaData element.

- Usage: The recorded multimedia data, such as an image, may also be included within the
MultimediaData element using BinaryBase640bject, BinaryHexObject, or
BinaryUTF80Object as appropriate.

5.4.115 <Nuclide>

- Parent: <NuclideAnalysisResults>
- Element data type: Not Applicable
- Attributes:
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- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <NuclideldentifiedIindicator>, <NuclideName>, <NuclideActivityValue>,
<NuclideActivityUncertaintyValue>, <NuclideIDConfidenceDescription>,
<NuclidelDConfidenceUncertaintyValue>, <NuclideIDConfidenceValue>,
<NuclideMinimumDetectableActivityValue>, <NuclideCategoryDescription>,
<NuclideSourceGeometryCode>, <SourcePosition>, <NuclideShieldingAtomicNumber>,
<NuclideShieldingArealDensityValue>, <NuclideExtension>

- Occurrences: 0, many

- Units: Not applicable

- Description: The analysis results for a single radionuclide.

- Usage: If more than one radionuclide is identified for an item measurement, then more than

one Nuclide element will be present, one for each radionuclide identified.

5.4.116 <NuclideActivityUncertaintyValue>

- Parent: <Nuclide>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be kilobequerel (kBg) units.
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: kilobequerel (kBQq)
- Description: 1-sigma absolute uncertainty in the value of NuclideActivityValue, expressed in
kilobequerel (kBq) units.
- Usage: This element provides for reporting the uncertainty in the corresponding
NuclideActivityValue. The uncertainty value shall include all components of the
uncertainty.

5.4.117 <NuclideActivityValue>

- Parent: <Nuclide>
- Element data type: double
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be kilobequerel (kBq) units.
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: kilobequerel (kBQ)
- Description: The calculated activity of the nuclide at the measurement time, expressed in
kilobequerel (kBq) units.
- Usage: No additional information

5.4.118 <NuclideAnalysisReducedChiSquareValue>

- Parent: <NuclideAnalysisResults>

- Element data type: NonNegativeDouble
- Attributes: none

- Child Elements: none

- Occurrences: 0, 1
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- Units: Not applicable

- Description: The difference between the observed data and predicted values, normalized to
an expected value of unity.

- Usage: The reduced chi square is a commonly used measure of the accuracy of many types
of data analysis. If the reduced chi square is close to unity then the predicted values
are a good match to the data.

5.4.119 <NuclideAnalysisResults>

- Parent: <AnalysisResults>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <Nuclide>, <NuclideAnalysisReducedChiSquareValue>,
<NuclideAnalysisResultsExtension>
- Occurrences: 0, 1
- Units: Not applicable
- Description: The results of radionuclide analysis.
- Usage: Within NuclideAnalysisResults, each individual nuclide that results from analysis of a
RadMeasurement, RadMeasurementGroup, and/or DerivedData, is described by a
separate Nuclide element.

5.4.120 <NuclideAnalysisResultsExtension>

- Parent: <NuclideAnalysisResults>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.121 <NuclideCategoryDescription>

- Parent: <Nuclide>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Provides documentation regarding the category of the nuclide.

- Usage: Typical category descriptions might include "SNM", "Industrial”, "NORM", and
"Medical". Because the user's idea of a category is subjective, this standard provides
this element as a convenience but does not specify which nuclides belong to specific
categories, and does not enumerate the categories themselves.

5.4.122 <NuclideExtension>

- Parent: <Nuclide>

- Element data type: Abstract
- Attributes: none

- Child Elements: none
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- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.123 <NuclidelDConfidenceDescription>

- Parent: <Nuclide>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: A free-form text description of the confidence in the identification status of this
nuclide; for example, Low, Medium, High.

- Usage: No additional information

5.4.124 <NuclidelDConfidenceUncertaintyValue>

- Parent: <Nuclide>

- Element data type: Percent

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: 1-sigma absolute uncertainty in the value of NuclidelIDConfidenceValue.
- Usage: No additional information

5.4.125 <NuclidelDConfidenceValue>

- Parent: <Nuclide>

- Element data type: Percent

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Indication of confidence ranging from “0.0” to “100.0” percent, in the
identification status of a nuclide, where increasing values indicate more certainty that
the nuclide is present. The interpretation of this value is dependent on the
characteristics of the nuclide identification algorithm.

- Usage: No additional information

5.4.126 <NuclideldentifiedIndicator>

- Parent: <Nuclide>

- Element data type: boolean

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Indicates whether the nuclide was identified by the analysis; it is true if identified,
false otherwise.

- Usage: A Nuclide element may be present and provide information about the analysis,
whether or not the algorithm(s) decide to declare the particular radionuclide as
"identified".

5.4.127 <NuclideMinimumDetectableActivityValue>

- Parent: <Nuclide>
- Element data type: PositiveDouble
- Attributes:
- Name: units
- Data Type: token
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- Use: optional
- Description: The value's unit of measure, which must be kilobequerel (kBq) units.
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: kilobequerel (kBq)
- Description; Minimum detectable activity (MDA) of the nuclide, expressed in kilobequerel
(kBq) units.
- Usage: This element provides the means to record the minimum detectable activity (MDA)
for the nuclide. The MDA shall be given as of the start of the measurement.

5.4.128 <NuclideName>

- Parent: <Nuclide>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Name of the nuclide.

- Usage: The name shall be formed as described in 5.1.3.

5.4.129 <NuclideShieldingArealDensityValue>

- Parent: <Nuclide>
- Element data type: NonNegativeDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be g/cm?.
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: grams per square centimetres (g/cm?)
- Description: 'Zl'he estimated effective areal density of the material shielding this nuclide, in
g/cm”.
- Usage: This element provides the means to record the estimate of the density of the
shielding material present around the nuclide.

5.4.130 <NuclideShieldingAtomicNumber>

- Parent: <Nuclide>

- Element data type: PositiveDouble

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The estimated effective atomic number of the material shielding this nuclide.
- Usage: No additional information

5.4.131 <NuclideSourceGeometryCode>

- Parent: <Nuclide>

- Element data type: SourceGeometryCodeSimpleType

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The assessed geometry of a radiation source.

- Usage: This element provides the analysis algorithm's best estimate of the geometry of the
radiation source. Possible enumeration values are listed in 5.2.8 and include "Point"
and "Extended".
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5.4.132 <Occupancylndicator>

- Parent: <RadMeasurement>

- Element data type: boolean

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Indicates the presence of a measured item in the field of view of the radiation
measurement instrument during the period of time defined by the parent
RadMeasurement element. It will be True if the radiation measurement instrument
detects the presence of an item and false otherwise.

- Usage: This element applies to radiation measurement instruments that can provide
information about the presence of a measured item during a radiation measurement.

5.4.133 <Orientation>

- Parents: <StateVector>

- Element data type: Not Applicable

- Attributes: none

- Child Elements:

<AzimuthValue>, <InclinationValue>, <RollValue>

- Occurrences: 0, 1

- Units: Not applicable

- Description: The orientation of an object (e.g. radiation measurement instrument, radiation
detector, or measured item) in space in terms of an internal frame of reference
attached to the object's body and an external frame of reference. The object's
internal frame of reference consists of three perpendicular axes: front-back, left-right,
and top-bottom. The external frame of reference consists of the horizontal plane and
True North. The object's orientation is expressed in the terms of three angles:
azimuth, inclination, and roll.

- Usage: Together with the object's location (via either GeographicPoint or RelativeLocation)
this element provides a means to fully describe how an object is placed in space
when information regarding such placement is pertinent to a set of measurements or
analyses. An object's location, Orientation, and SpeedValue are components of the
object's StateVector.

5.4.134 <Origin>

- Parents: <RelativeLocation>

- Element data type: Not Applicable

- Attributes:

- Name: originReference

- Data Type: IDREF

- Use: optional

- Description: Identifies the RadInstrumentinformation, RadDetectorIinformation, or
Measuredltem instance to which a particular Origin instance applies; i.e., the origin is
defined as a radiation measurement instrument, radiation detector, or measured item.

- Usage: The originReference attribute allows the origin for a relative location to be
defined as the radiation measurement instrument, a radiation detector, or the
measured item. Circular references are not allowed; i.e., an object shall not define its
location to be relative to itself. If this attribute is used, then OriginDescription shall be
included to describe textually the intended origin.

- Child Elements:

<GeographicPoint>, <OriginDescription>

- Occurrences: 1, 1

- Units: Not applicable

- Description: Defines the origin of a relative location coordinate system. The coordinates of a
point in the relative location system are defined based on this origin.

- Usage: The origin may be defined via a reference to a RadIlnstrumentinformation,
RadDetectorInformation, RadltemInformation element (requires originReference
attribute), geographical coordinates, or by a textual description, such as "left front
bottom corner of a vehicle's front bumper".
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5.4.135 <OriginDescription>

- Parents: <Origin>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description; Free-form text describing the point or object to which the RelativeLocation
information (distance, inclination angle, azimuth angle) applies.

- Usage: This can be the name of a geographical location (e.g. "Border crossing San Diego")
or of a moving object.

5.4.136 <RadAlarm>

- Parent: <AnalysisResults>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radDetectorInformationReferences

- Data Type: IDREFS

- Use: required

- Description: Identifies the RadDetectorinformation elements within the N42 XML
document for radiation detectors that were used to collect these data. There shall be
no duplicate IDREF values in the list.

- Usage: No additional information

- Child Elements:

<Remark>, <RadAlarmDateTime>, <RadAlarmCategoryCode>, <RadAlarmDescription>,
<AlarmAudiblelndicator>, <RadAlarmLightColor>, <RadAlarmEnergyWindowlIndices>,
<RadAlarmExtension>

- Occurrences: 0, many

- Units: Not applicable

- Description: Describes a radiation alarm that was issued based on the measurement(s)
collected on the measured item(s).

- Usage: This element provides a means to indicate an alarm condition or state. If an alarm is
based on a single measurement, the parent AnalysisResult would reference the
particular RadMeasurement or DerivedData element. If an alarm is based on a set of
measurements, the parent AnalysisResult would reference a list of
RadMeasurement, DerivedData, or RadMeasurementGroup elements that identifies
the multiple measurement sources. Multiple alarms can be raised as a result of a
single analysis or set of data; for example, there could be simultaneous gamma and
neutron alarms, each represented by a RadAlarm element.

5.4.137 <RadAlarmCategoryCode>

- Parent: <RadAlarm>

- Element data type: RadAlarmCategoryCodeSimpleType

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The category of radiation alarm (e.g. Neutron).

- Usage: The possible enumeration values are listed in 5.2.9. If "Other" is selected, then the
RadAlarmDescription element shall provide a description of the alarm.

5.4.138 <RadAlarmDateTime>
- Parent: <RadAlarm>
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- Element data type: dateTime

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The date and time of the alarm.

- Usage: This element describes the onset date/time of the specified alarm; this will generally
be the time at which the system annunciated/displayed the alarm or determined that
the alarm condition exists.

5.4.139 <RadAlarmDescription>

- Parent: <RadAlarm>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: A free-form description of the radiation alarm.

- Usage: This element describes the specific type of alarm condition conveyed by this
RadAlarm; e.g. "Gamma gross count”, "Spectrum anomaly", "High background
counts"”, "Over range", "SNM", "Medical". This element is required if the
RadAlarmCategoryCode element is "Other".

5.4.140 <RadAlarmEnergyWindowlIndices>

- Parent: <RadAlarm>

- Element data type: PositivelntegerList

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: If applicable, this is a list of one or more indices that indicate the position(s) of
the value(s) in the WindowsStartEnergyValues and WindowEndEnergyValues that
triggered alarm(s).

- Usage: The minimum value of any index is 1 and the maximum value is the total number of
data values in the start and end energy window elements. Note that only one index
value is needed to address a position in the paired lists WindowStartEnergyValues
and WindowEndEnergyValues.

5.4.141 <RadAlarmExtension>

- Parent: <RadAlarm>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.142 <RadAlarmLightColor>

- Parent: <RadAlarm>

- Element data type: token

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Free-form text describing the color of the light (if any) annunciating the alarm.

- Usage: This element should be used only if the radiation measurement instrument has an
alarm light capability. When a system has multiple physical lights, multiple alarms
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that occur simultaneously may specify different alarm colors as long as it is clear
from RadAlarmDescription and/or RadAlarmCategoryCode which light is described in
each RadAlarm.

5.4.143 <RadDetectorCategoryCode>

- Parent: <RadDetectorInformation>

- Element data type: RadDetectorCategoryCodeSimpleType

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The general category of radiation detected; e.g. Gamma, Neutron.

- Usage: The possible enumeration values are listed in 5.2.10. If "Other" is selected, then the
RadDetectorDescription element shall provide an indication of the radiation detector
category.

5.4.144 <RadDetectorCharacteristics>

- Parents: <RadDetectorInformation>, <RadDetectorState>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, Choice of {<Characteristic> <CharacteristicGroup>}

- Occurrences: 0, many

- Units: Not applicable

- Description: Characteristics of the radiation detector that is not otherwise explicitly addressed
in this standard. Each non-standard characteristic consists of name, value, units, and
value data class. Characteristics may also be organized in characteristic groups.

- Usage: Use with RadDetectorState for characteristics whose values are dynamic, i.e., are
measured in the time period spanned by the RadMeasurement; otherwise use with
RadDetectorIinformation, for example to report health or status. See the sample
document in Annex | for an example of the use of this element. Note: characteristics
that already have a representation through specialized elements in this standard
(e.g. radiation detector dimensions) shall be used instead of this general-purpose
element.

5.4.145 <RadDetectorDepthValue>

- Parent: <RadDetectorInformation>
- Element data type: PositiveDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be centimetres (cm).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: centimetres (cm)
- Description: The depth of a rectangular radiation detector, in centimetres (cm).
- Usage: Together with RadDetectorLengthValue and RadDetectorWidthValue, this element
describes the dimensions of rectangular detectors. For cylindrical detectors, use the
RadDetectorLengthValue and RadDetectorDiameterValue elements.
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5.4.146 <RadDetectorDescription>

- Parent: <RadDetectorInformation>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Additional information regarding the radiation detector.

- Usage: This element provides a means to describe details of the radiation detector as free-
form text; for example: "60 % HPGe wide-energy detector”, " Beta Pancake Probe",
"5L PVT slab". If either RadDetectorCategory or RadDetectorKind is "Other", then
RadDetectorDescription shall to describe the category, kind, or both.

5.4.147 <RadDetectorDiameterValue>

- Parent: <RadDetectorInformation>

- Element data type: PositiveDouble

- Attributes:

- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be centimetres (cm).
- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: centimetres (cm)

- Description: The diameter of a cylindrical radiation detector, in centimetres (cm).

- Usage: Together with the RadDetectorLengthValue, this element describes the dimensions
of cylindrical radiation detectors. For rectangular radiation detectors, use the
RadDetectorLengthValue, RadDetectorWidthValue, and RadDetectorDepthValue
elements.

5.4.148 <RadDetectorinformation>

- Parent: <RadInstrumentData>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <RadDetectorName>, <RadDetectorCategoryCode>, <RadDetectorKindCode>,
<RadDetectorDescription>, <RadDetectorLengthValue>, <RadDetectorWidthValue>,
<RadDetectorDepthValue>, <RadDetectorDiameterValue>, <RadDetectorVolumeValue>,
<RadDetectorCharacteristics>, <RadDetectorInformationExtension>

- Occurrences: 1, many

- Units: Not applicable

- Description: Contains information describing a radiation detector.

- Usage: One RadDetectorInformation element must be present for each radiation detector

that provides measurement information to the N42 XML document.

5.4.149 <RadDetectorInformationExtension>

- Parent: <RadDetectorIinformation>
- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable
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- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.150 <RadDetectorKindCode>

- Parent: <RadDetectorInformation>

- Element data type: RadDetectorKindCodeSimpleType

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The specific kind of radiation detector; e.g. "Nal".

- Usage: The possible enumeration values are listed in 5.2.11. If "Other" is selected, then the
RadDetectorDescription element shall describe the kind of radiation detector.

5.4.151 <RadDetectorLengthValue>

- Parent: <RadDetectorInformation>
- Element data type: PositiveDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be centimetres (cm).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: centimetres (cm)
- Description: The length of a rectangular or cylindrical radiation detector, in centimetres (cm).
- Usage: This element is the length of a radiation detector. When describing a rectangular
radiation detector, use this element along with the RadDetectorWidthValue and
RadDetectorDepthValue elements. When describing a cylindrical radiation detector,
use the RadDetectorLengthValue and RadDetectorDiameterValue elements.

5.4.152 <RadDetectorName>

- Parent: <RadDetectorInformation>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The name of the radiation detector.

- Usage: This element provides a free-form text name for the radiation detector described in
this RadDetectorInformation element; for example, "Gamma Front/Right”, "Neutron
#3".

5.4.153 <RadDetectorState>

- Parent: <RadMeasurement>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radDetectorInformationReference
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- Data Type: IDREF
- Use: required
- Description: Identifies the RadDetectorInformation element to which the state data
applies.
- Usage: No additional information
- Child Elements:
<Remark>, <StateVector>, <Fault>, <RadDetectorCharacteristics>,
<RadDetectorStateExtension>

- Occurrences: 0, many

- Units: Not applicable

- Description:; The current state of a radiation detector in terms of its location (absolute or
relative), orientation, altitude, speed, and operating parameters.

- Usage: If the detector's location is different that the instrument location, or if the location of
the detector is relevant to the interpretation of the radiation data, then this element
can be used to store this kind of information. The detector’s current operating
parameters can be reported using RadDetectorCharacteristics (see 5.4.144).

5.4.154 <RadDetectorStateExtension>

- Parent: <RadDetectorState>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 schema includes this abstract element to provide a means for an instrument
to report additional data elements and remain N42 compliant. Annex L contains the
methods and rules for using this extensibility feature of N42 without violating the
standard.

5.4.155 <RadDetectorVolumeValue>

- Parent: <RadDetectorInformation>
- Element data type: PositiveDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be cubic centimetres (cc).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: cubic centimetres (cc)
- Description: The volume of a radiation detector, in cubic centimetres (cc).
- Usage: No additional information

5.4.156 <RadDetectorWidthValue>

- Parent: <RadDetectorInformation>
- Element data type: PositiveDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be centimetres (cm).
- Usage: No additional information
- Child Elements: none
- Occurrences: 0, 1
- Units: centimetres (cm)
- Description: The width of a rectangular radiation detector, in centimetres (cm).
- Usage: Together with RadDetectorLengthValue and RadDetectorDepthValue, this element
describes the dimensions of rectangular radiation detectors. For cylindrical radiation
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detectors, use the RadDetectorLengthValue and RadDetectorDiameterValue
elements.

5.4.157 <RadInstrumentCharacteristics>

- Parents: <RadInstrumentinformation>, <RadInstrumentState>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, Choice of {<Characteristic> <CharacteristicGroup>}

- Occurrences: 0, many

- Units: Not applicable

- Description: A characteristic of the radiation measurement instrument that is not otherwise
explicitly addressed in this standard. Each non-standard characteristic consists of
name, value, units tuple.

- Usage: Use with RadInstrumentState for characteristics whose values are dynamic, i.e., are
measured in the time period spanned by the RadMeasurement; otherwise use with
RadInstrumentinformation. Characteristics that already have a representation
through specialized elements in this standard (e.g. radiation measurement
instrument model) shall be used instead of this general-purpose element. See the
sample document in Annex C for an example of the use of this element.

5.4.158 <RadInstrumentClassCode>

- Parent: <RadInstrumentinformation>

- Element data type: RadInstrumentClassCodeSimpleType

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Class of radiation measurement instrument.

- Usage: Examples of these classes are: "Portal Monitor", "Radionuclide Identifier", "Personal
Radiation Detector", etc. The possible enumeration values are listed in 5.2.12.

5.4.159 <RadInstrumentComponentName>

- Parent: <RadInstrumentVersion>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Name of the radiation detection measurement component.

- Usage: This element shall occur at least once with the value "Software". Other components
may also be provided, such as hardware and firmware.

5.4.160 <RadlnstrumentComponentVersion>

- Parent: <RadInstrumentVersion>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Version information for a particular radiation measurement instrument
component.

- Usage: This element shall appear at least once for the Software version.
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5.4.161 <RadInstrumentData>

- Parent: <root>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: n42DocDateTime

- Data Type: dateTime

- Use: optional

- Description: Provides the date and time of creation of this particular N42 XML
document.

- Usage: No additional information

- Name: n42DocUUID

- Data Type: string

- Use: optional

- Description: A universally unigue identifier for this particular N42 XML document. See
ISO/IEC 11578.

- Usage: The UUID uniquely identifies each N42 XML document, independent of the
content of that document. Must be formatted as specified in ISO/IEC 11578.

- Child Elements:
<Remark>, <RadInstrumentDataCreatorName>, <RadInstrumentinformation>,
<RadDetectorInformation>, <RadltemInformation>, Choice of {<RadMeasurement>
<RadMeasurementGroup> <EnergyCalibration> <FWHMCalibration>
<TotalEfficiencyCalibration> <FullEnergyPeakEfficiencyCalibration>
<IntrinsicFullEnergyPeakEfficiencyCalibration>
<IntrinsicSingleEscapePeakEfficiencyCalibration>
<IntrinsicDoubleEscapePeakEfficiencyCalibration> <EnergyWindows> <DerivedData>
<AnalysisResults> <MultimediaData>}, <RadInstrumentDataExtension>
- Occurrences: 1,1
- Units: Not applicable
- Description: The top element of an instance of a radiation measurement instrument's N42
XML document. This element contains all the reported measurement and analysis
data, and all the information on the instrument, its radiation detector(s), and the
item(s) it measured.
- Usage: Parent element of the N42 XML document that contains the output of the radiation
measurement instrument.

5.4.162 <RadInstrumentDataCreatorName>

- Parent: <RadInstrumentData>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The name of the organization that created the N42 XML document.

- Usage: If the N42 XML document has been created by translation from an original data file,
include the name of the software that was used and the name and format type of the
original data file.

5.4.163 <RadInstrumentDataExtension>

- Parent: <RadInstrumentData>
- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable
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- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 schema includes this abstract element to provide a means for an instrument
to report additional data elements and remain N42 compliant. Annex L contains the
methods and rules for using this extensibility feature of N42 without violating the
standard.

5.4.164 <RadInstrumentDescription>

- Parent: <RadInstrumentinformation>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Free-form text describing the radiation measurement instrument.

- Usage: This information can be a general description of the radiation measurement
instrument or its use.

5.4.165 <RadInstrumentldentifier>

- Parent: <RadInstrumentinformation>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Identification information for the specific radiation measurement instrument;
such as serial number or asset tag number.

- Usage: The identification information shall be unique for a given manufacturer and model of
radiation measurement instrument. If a radiation measurement instrument cannot
produce a unique identifier, then this element shall be omitted.

5.4.166 <Radlnstrumentinformation>

- Parent: <RadInstrumentData>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <RadInstrumentManufacturerName>, <RadInstrumentldentifier>,
<RadInstrumentModelName>, <RadInstrumentDescription>, <RadlnstrumentClassCode>,
<RadlInstrumentVersion>, <RadInstrumentQualityControl>,
<RadInstrumentCharacteristics>, <RadInstrumentinformationExtension>

- Occurrences: 1, 1

- Units: Not applicable

- Description: Describes the radiation measurement instrument that collected the data

contained in the N42 XML document.
- Usage: No additional information

5.4.167 <RadInstrumentinformationExtension>

- Parent: <RadlInstrumentinformation>
- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable
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- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.168 <RadInstrumentManufacturerName>

- Parent: <RadInstrumentinformation>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Name of the manufacturer of the radiation measurement instrument.
- Usage: No additional information

5.4.169 <RadInstrumentModeCode>

- Parent: <RadInstrumentState>

- Element data type: RadInstrumentModeCodeSimpleType

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: This element indicates the operating modes of a radiation measurement
instrument.

- Usage: This element provides the means to describe the operating scenario in which the
radiation measurement instrument collected data. For example, a Mobile System or a
Portal Monitor would operate in "Search" mode most of the time. A RID taking a long
measurement while the measured item is stationary would be in "LongDwell" mode.
The possible enumeration values are listed in 5.2.13. If "Other" is selected, then the
RadInstrumentModeDescription element shall describe the operating mode.

5.4.170 <RadInstrumentModeDescription>

- Parent: <RadInstrumentState>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Free-form description of the operating mode of the radiation measurement
instrument. This element shall be used if RadInstrumentModeCode is "Other".

- Usage: No additional information

5.4.171 <RadInstrumentModelName>

- Parent: <RadInstrumentinformation>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The radiation measurement instrument manufacturer's model name, number, or
other description of the radiation measurement instrument.

- Usage: No additional information

5.4.172 <RadInstrumentQualityControl>

- Parent: <RadInstrumentinformation>
- Element data type: Not Applicable
- Attributes:
- Name: id
- Data Type: ID
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- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, <InspectionDateTime>, <InCalibrationIndicator>

- Occurrences: 0, 1

- Units: Not applicable

- Description: The quality control status of the radiation measurement instrument, indicating its
fitness for service.

- Usage: This element provides a means of indicating the radiation measurement instrument's
calibration and in-service status, and when that status was determined.

5.4.173 <RadInstrumentState>

- Parent: <RadMeasurement>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radinstrumentinformationReference

- Data Type: IDREF

- Use: required

- Description: Identifies the RadInstrumentinformation element to which the state data
applies.

- Usage: No additional information

- Child Elements:

<Remark>, <RadInstrumentModeCode>, <RadInstrumentModeDescription>, <StateVector>,
<Fault>, <RadInstrumentCharacteristics>, <RadlnstrumentStateExtension>

- Occurrences: 0, 1

- Units: Not applicable

- Description: The current state of a radiation measurement instrument in terms of its mode of
operation, location (absolute or relative), orientation, altitude, speed, and operating
parameters.

- Usage: This element should be used if any of the: operating mode, location (absolute or
relative), orientation, altitude, or speed of the radiation measurement instrument
during the measurement is known (see RadInstrumentModeCode and StateVector
child elements). The instrument’s current operating parameters can be reported
using RadInstrumentCharacteristics (see 5.4.157).

5.4.174 <RadInstrumentStateExtension>

- Parent: <RadInstrumentState>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 schema includes this abstract element to provide a means for an instrument
to report additional data elements and remain N42 compliant. Annex L contains the
methods and rules for using this extensibility feature of N42 without violating the
standard.
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5.4.175 <RadlnstrumentVersion>

- Parent: <RadInstrumentinformation>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, <RadlnstrumentComponentName>, <RadInstrumentComponentVersion>

- Occurrences: 1, many

- Units: Not applicable

- Description: Information that describes the versions of the various components of the
radiation measurement instrument. At a minimum, there shall be an instance of this
element with the component name Software that describes the version of the
software and/or firmware that produced the current N42 XML document.

- Usage: A radiation measurement instrument may be composed of many different
components: hardware, software, firmware, etc. The RadlnstrumentVersion element
allows the user to capture version information at any desired degree of granularity.
To determine N42 file compatibility, the user shall always specify the "Software"
component.

5.4.176 <RadltemCharacteristics>

- Parents: <RadltemInformation>, <RadltemState>

- Element data type: Not Applicable

- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, Choice of {<Characteristic> <CharacteristicGroup>}

- Occurrences: 0, many

- Units: Not applicable

- Description: A characteristic of the measured item that is not otherwise explicitly addressed
in this standard. Each non-standard characteristic consists of name, value, units
tuple.

- Usage: Use with RadltemState for characteristics whose values are dynamic, i.e., are
measured in the time period spanned by the RadMeasurement; otherwise use with
RadltemInformation. Characteristics that already have a representation through
specialized elements in this standard (e.g. RadltemQuantity) shall be used instead of
this general-purpose element. See the sample document in Annex C for an example
of the use of this element.

5.4.177 <RadltemDescription>

- Parent: <RadltemInformation>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Free-form text describing the item being measured.

- Usage: This information is typically entered by the radiation measurement instrument
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operator.
5.4.178 <RadltemInformation>

- Parent: <RadInstrumentData>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <RadltemDescription>, <RadltemQuantity>,
<RadltemMeasurementGeometryDescription>, <RadltemCharacteristics>,
<RadltemInformationExtension>

- Occurrences: 0, many

- Units: Not applicable

- Description: Information describing the measured item.

- Usage: Typically, the radiation measurement instrument operator enters information on a

measured item.

5.4.179 <RadltemInformationExtension>

- Parent: <RadltemInformation>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.180 <RadltemMeasurementGeometryDescription>

- Parent: <RadltemInformation>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The free-form text description of the position and/or shape of the geometry used
in the measurement of this item; e.g. shape of the item, item orientation relative to
the radiation detectors, position of any attenuators used.

- Usage: This element should be used if this information is relevant to the interpretation of the
radiation data associated with this measurement. Typically this information is
manually entered by the radiation measurement instrument operator.

5.4.181 <RadltemQuantity>

- Parent: <RadltemInformation>
- Element data type: Not Applicable
- Attributes:
- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object

type within the N42 XML document.
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- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <RadltemQuantityValue>, <RadltemQuantityUncertaintyValue>,
<RadltemQuantityUnits>
- Occurrences: 0, 1
- Units: Not applicable
- Description: Amount or size of the item being measured, and its uncertainty. The units and
interpretation of this value will be application-specific, but will normally be the weight
or volume of the measured item, used in the calculation of item activity concentration.
- Usage: This information could be automatically determined by the radiation measurement
instrument if equipped with sensors to provide such information (e.g. a weigh scale),
or it could be manually entered by the radiation measurement instrument operator.

5.4.182 <RadltemQuantityUncertaintyValue>

- Parent: <RadltemQuantity>

- Element data type: PositiveDouble

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The 1-sigma absolute uncertainty in RadltemQuantityValue.

- Usage: This element provides a way to report the uncertainty in the measured item quantity
value. If a radiation measurement instrument reports this uncertainty, the value
needs to include all components of the uncertainty.

5.4.183 <RadltemQuantityUnits>

- Parent: <RadltemQuantity>

- Element data type: NonBlankString

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The unit of measure of the measured item quantity value.

- Usage: This element provides the means to document the units of RadltemQuantityValue.
While the element can be free-form text, standard units should be used; e.g. " kg",
"cc". If the value is unit-less, use "unit-less" as the value for this element.

5.4.184 <RadltemQuantityValue>

- Parent: <RadltemQuantity>

- Element data type: PositiveDouble

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: The amount or size of the item being measured.

- Usage: This element provides a means to record the amount or size of a measured item
when that information is available and is pertinent to a set of measurements or
analyses.

5.4.185 <RadltemState>

- Parent: <RadMeasurement>
- Element data type: Not Applicable
- Attributes:
- Name: id
- Data Type: ID
- Use: optional
- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.
- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
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elements to associate the elements.
- Name: radltemInformationReference
- Data Type: IDREF
- Use: required
- Description: Identifies the RadltemInformation element to which the state data applies.
- Usage: No additional information
- Child Elements:
<Remark>, <StateVector>, <RadltemCharacteristics>, <RadltemStateExtension>

- Occurrences: 0, many

- Units: Not applicable

- Description:; The current state of a measured item in terms of its location (absolute or
relative), orientation, speed, and other known characteristics.

- Usage: If the measured item’s location is different that the instrument location, or if the
location of the item is relevant to the interpretation of the radiation data, then this
element can be used to report this kind of information. Other information regarding
the measured item can be reported using RadltemCharacteristics (see 5.4.176).

5.4.186 <RadltemStateExtension>

- Parent: <RadltemState>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 schema includes this abstract element to provide a means for an instrument
to report additional data elements and remain N42 compliant. Annex L contains the
methods and rules for using this extensibility feature of N42 without violating the
standard.

5.4.187 <RadMeasurement>

- Parent: <RadInstrumentData>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radltemInformationReferences

- Data Type: IDREFS

- Use: optional

- Description: Identifies the RadltemInformation elements that are the object of the
radiation measurement. There shall be no duplicate IDREF values in the list.

- Usage: No additional information

- Name: radMeasurementGroupReferences

- Data Type: IDREFS

- Use: optional

- Description: Identifies the RadMeasurementGroup element(s) within the N42 XML
document that applies to this particular analysis. There shall be no duplicate IDREF
values in the list.

- Usage: The derivedDataReferences, radMeasurementGroupReferences, and
radMeasurementReferences attributes are mutually exclusive: this attribute identifies
the raw data input to the analysis from one or more RadMeasurementGroup
elements.

- Child Elements:



— 98- 62755 © IEC:2012(E)

<Remark>, <MeasurementClassCode>, <StartDateTime>, <RealTimeDuration>,
<Spectrum>, <GrossCounts>, <DoseRate>, <TotalDose>, <ExposureRate>,
<TotalExposure>, <RadInstrumentState>, <RadDetectorState>, <RadltemState>,
<Occupancylndicator>, <RadMeasurementExtension>
- Occurrences: 0, many
- Units: Not applicable
- Description: This element to records a measurement at a particular StartDateTime, for a
RealTimeDuration, of a particular MeasurementClassCode that consists of readings
from any number of one or more of the following:
- aradiation detector
- an occupancy sensor
- apositioning sensor that captures the location of a radiation measurement
instrument, radiation detector, or measured item
- the state of a radiation measurement instrument, radiation detector, or measured
item
- Usage: Example: a set of Radiation Portal Monitor (RPM) measurements starting at 17 May
2010 14:57:30.50, each measurement with a duration of 100 milliseconds, from four
gamma radiation detectors, eight neutron radiation detectors, a presence sensor
(returning a count), and a positioning sensor (returning the position of the vehicle
traversing the portal) while the vehicle is in view of the radiation detectors (i.e.
Foreground).

5.4.188 <RadMeasurementExtension>

- Parent: <RadMeasurement>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.189 <RadMeasurementGroup>

- Parent: <RadInstrumentData>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radMeasurementGroupUUID

- Data Type: string

- Use: optional

- Description: A universally unigue identifier with in the N42 XML document for a
particular measurement group. See ISO/IEC 11578.

- Usage: This attribute provides a means to reference a particular measurement group
outside the N42 XML document. Must be formatted as specified in ISO/IEC 11578.

- Child Elements:
<Remark>, <RadMeasurementGroupDescription>
- Occurrences: 0, many
- Units: Not applicable
- Description: Identifies a group of RadMeasurements.
- Usage: Provides a means to reference any number of individual RadMeasurements within
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the XML document as a single entity. A RadMeasurement element may be linked to
one or more RadMeasurementGroup elements by reference via the
radMeasurementGroupReference attribute.

5.4.190 <RadMeasurementGroupDescription>

- Parent: <RadMeasurementGroup>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Free-form text describing the RadMeasurementGroup.

- Usage: This element provides a means to describe a group of RadMeasurements identified
as belonging to the same RadMeasurementGroup.

5.4.191 <RealTimeDuration>

- Parents: <DerivedData>, <RadMeasurement>

- Element data type: duration

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Total clock time required to collect the measurement data; the duration shall be
greater than zero.

- Usage: This information shall be entered using the time format described in 5.1.1.

5.4.192 <RelativeLocation>

- Parents: <SourcePosition>, <StateVector>
- Element data type: Not Applicable
- Attributes: none
- Child Elements:
<RelativeLocationAzimuthValue>, <RelativeLocationInclinationValue>, <DistanceValue>,
<Origin>
- Occurrences: 0, 1
- Units: Not applicable
- Description: Describes the location of an object (i.e. radiation measurement instrument,
radiation detector, or measured item) or a radiation source relative to a reference
point (Origin).
- Usage: No additional information

5.4.193 <RelativeLocationAzimuthValue>

- Parents: <RelativeLocation>

- Element data type: decimal

- Attributes:

- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be decimal degrees (DECDEG).
- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: decimal degree (DECDEG)

- Description: The horizontal bearing angle with respect to True North from a reference point
(Origin) to an object (i.e. instrument, detector, or item) or a nuclide. Its value is the
angle subtended by the projection onto the horizontal plane of a straight line from the
reference point to the center of the object or nuclide, and a line extending in the
forward direction from the reference point. The angle range is from “-180.0" to
“+180.0" degrees. A value of zero implies the center of the object or nuclide's body is
aligned directly in front of the reference point; positive values imply the object or
nuclide is to the right of the reference point; negative values imply the object or
nuclide is to the left of the reference point.
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- Usage: Together with the RelativeLocationInclinationValue and DistanceValue child
elements of RelativeLocation, this element provides a means to describe an object or
nuclide's location relative to a reference point (the Origin child element of
RelativeLocation) when such information is pertinent to a set of measurements or
analyses.

5.4.194 <RelativelLocationIinclinationValue>

- Parents: <RelativeLocation>

- Element data type: decimal

- Attributes:

- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be decimal degrees (DECDEG).
- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: decimal degree (DECDEG)

- Description: The vertical bearing angle with respect to the horizontal plane from a reference
point (Origin) to an object (i.e. instrument, detector, or item) or a nuclide. Its value is
the angle subtended by a straight line, running from the center of the reference point
to the center of the object or nuclide, and a projection of that line onto the horizontal
plane. The angle range is from “-90.0” to “+90.0” degrees. A value of zero implies the
center of the object or nuclide is at the same altitude or elevation as the reference
point; positive values imply the object or nuclide is higher than the reference point;
negative values imply the object or nuclide is lower than the reference point.

- Usage: Together with the RelativeLocationAzimuthValue and DistanceValue child elements
of RelativeLocation, this element provides a means to describe an object or nuclide's
location relative to a reference point (the Origin child element of RelativeLocation)
when such information is pertinent to a set of measurements or analyses.

5.4.195 <Remark>

- Parents: <AnalysisAlgorithmSetting>, <AnalysisAlgorithmVersion>, <AnalysisResults>,
<Characteristic>, <CharacteristicGroup>, <DerivedData>, <DoseAnalysisResults>,
<DoseRate>, <EnergyCalibration>, <EnergyWindows>, <ExposureAnalysisResults>,
<ExposureRate>, <Fault>, <FullEnergyPeakEfficiencyCalibration>, <FWHMCalibration>,
<GrossCountAnalysisResults>, <GrossCounts>,
<IntrinsicDoubleEscapePeakEfficiencyCalibration>,
<IntrinsicFullEnergyPeakEfficiencyCalibration>,
<IntrinsicSingleEscapePeakEfficiencyCalibration>, <MultimediaData>, <Nuclide>,
<NuclideAnalysisResults>, <RadAlarm>, <RadDetectorCharacteristics>,
<RadDetectorInformation>, <RadDetectorState>, <RadInstrumentCharacteristics>,
<RadlInstrumentData>, <RadlInstrumentinformation>, <RadInstrumentQualityControl>,
<RadInstrumentState>, <RadInstrumentVersion>, <RadltemCharacteristics>,
<RadltemInformation>, <RadltemQuantity>, <RadltemState>, <RadMeasurement>,
<RadMeasurementGroup>, <SourcePosition>, <Spectrum>, <SpectrumPeak>,
<SpectrumPeakAnalysisResults>, <TotalEfficiencyCalibration>

- Element data type: string

- Attributes: none

- Child Elements: none

- Occurrences: 0, many

- Units: Not applicable

- Description: A placeholder for comments intended to help the consumer of the data to

understand better the information encapsulated by the parent element.
- Usage: The comments should be presented as free form text.

5.4.196 <RollValue>

- Parents: <Orientation>
- Element data type: decimal
- Attributes:
- Name: units
- Data Type: token
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- Use: optional
- Description: The value's unit of measure, which must be decimal degrees (DECDEG).
- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: decimal degree (DECDEG)

- Description; The orientation of an object (e.g. radiation detection instrument, radiation
detector, or measured item) with respect to the axis running from the front to the
back of the object. Its value is the angle subtended by a line defined by the object's
left-to-right axis and a line defined by the same axis when it is aligned with the
horizontal plane. The angle range is from “-180.0” to “+180.0” degrees. A value of
zero implies the object's body is not rotated about the front-to-back axis and its left-
to-right axis is aligned with the horizontal plane (though the object may be inclined);
positive values are clockwise rotations about the front-to-back axis when viewed from
behind the object and looking towards the direction to which the object is pointing;
negative values are counterclockwise rotations.

- Usage: Together with the object's location (via either GeographicPoint or RelativeLocation),
AzimuthValue, and InclinationValue, this element provides a means to fully describe
how an object is placed in space when information regarding such placement is
pertinent to a set of measurements or analyses.

5.4.197 <SourcePosition>

- Parents: <DoseAnalysisResults>, <ExposureAnalysisResults>,
<GrossCountAnalysisResults>, <Nuclide>
- Element data type: Not Applicable
- Attributes:
- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, Choice of {<GeographicPoint>, <LocationDescription>, <RelativeLocation>}

- Occurrences: 0, 1

- Units: Not applicable

- Description: The estimated location of a nuclide source by actual geographical coordinates
or relative to a reference point.

- Usage: This element provides a means to represent the best estimate as to the position of
the radioactive source within the container or conveyance.

5.4.198 <Spectrum>

- Parents: <DerivedData>, <RadMeasurement>
- Element data type: Not Applicable
- Attributes:
- Name: energyCalibrationReference
- Data Type: IDREF
- Use: required
- Description: Identifies the EnergyCalibration element within the N42 XML document
that applies to a particular spectrum.
- Usage: No additional information
- Name: fullEnergyPeakEfficiencyCalibrationReference
- Data Type: IDREF
- Use: optional
- Description: Identifies the FullEnergyPeakEfficiencyCalibration element within the N42
XML document that applies to a particular spectrum.
- Usage: No additional information
- Name: FWHMCalibrationReference
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- Data Type: IDREF

- Use: optional

- Description: Identifies the FWHMCalibration element within the N42 XML document
that applies to a particular spectrum.

- Usage: No additional information

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: intrinsicDoubleEscapePeakEfficiencyCalibrationReference

- Data Type: IDREF

- Use: optional

- Description: Identifies the IntrinsicDoubleEscapePeakEfficiencyCalibration element
within the N42 XML document that applies to a particular spectrum.

- Usage: No additional information

- Name: intrinsicFullEnergyPeakEfficiencyCalibrationReference

- Data Type: IDREF

- Use: optional

- Description: Identifies the IntrinsicFullEnergyPeakEfficiencyCalibration element within
the N42 XML document that applies to a particular spectrum.

- Usage: No additional information

- Name: intrinsicSingleEscapePeakEfficiencyCalibrationReference

- Data Type: IDREF

- Use: optional

- Description: Identifies the IntrinsicSingleEscapePeakEfficiencyCalibration element
within the N42 XML document that applies to this spectrum.

- Usage: No additional information

- Name: radDetectorInformationReference

- Data Type: IDREF

- Use: optional

- Description: Reference to the radiation detector that was used to collect these data.

- Usage: No additional information

- Name: radRawSpectrumReferences

- Data Type: IDREFS

- Use: optional

- Description: Identifies the Spectrum data element(s) used to produce derived data.
There shall be no duplicate IDREF values in the list. This attribute is required
whenever the element is used within a DerivedData block, and is prohibited otherwise.

- Usage: No additional information

- Name: totalEfficiencyCalibrationReference

- Data Type: IDREF

- Use: optional

- Description: Identifies the totalEfficiencyCalibration element within the N42 XML
document that applies to this spectrum.

- Usage: No additional information

- Child Elements:
<Remark>, <LiveTimeDuration>, <ChannelData>, <SpectrumExtension>
- Occurrences: 0, many
- Units: Not applicable
- Description: Contains a single spectrum measurement with references to other pertinent
information about the measurement.
- Usage: No additional information

5.4.199 <SpectrumExtension>

- Parents: <Spectrum>
- Element data type: Abstract
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- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description; An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.200 <SpectrumPeak>

- Parent: <SpectrumPeakAnalysisResults>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <SpectrumPeakEnergyValue>, <SpectrumPeakExpectedEnergyValue>,
<SpectrumPeakFWHMValue>, <SpectrumPeakNetAreaValue>,
<SpectrumPeakNetAreaUncertaintyValue>, <SpectrumPeakExtension>

- Occurrences: 0, many

- Units: Not applicable

- Description: The spectrum peak analysis results information for a single peak.

- Usage: No additional information

5.4.201 <SpectrumPeakAnalysisResults>

- Parent: <AnalysisResults>
- Element data type: Not Applicable
- Attributes:

- Name: id

- Data Type: ID

- Use: optional

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:
<Remark>, <SpectrumPeak>, <SpectrumPeakAnalysisResultsExtension>
- Occurrences: 0, 1
- Units: Not applicable
- Description: The results of spectrum peak analysis; each peak found in the spectrum is
described by a SpectrumPeak child element.
- Usage: No additional information

5.4.202 <SpectrumPeakAnalysisResultsExtension>

- Parent: <SpectrumPeakAnalysisResults>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description: An abstract element serving as a substitution group head enabling extension via
additional schema(s).
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- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.203 <SpectrumPeakEnergyValue>

- Parent: <SpectrumPeak>
- Element data type: PositiveDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be keV.
- Usage: No additional information
- Child Elements: none
- Occurrences: 1, 1
- Units: keV
- Description: The measured energy of the spectrum peak, in keV.
- Usage: This element provides the means to record the energy (in keV) at which a peak was
found in the spectrum.

5.4.204 <SpectrumPeakExpectedEnergyValue>

- Parent: <SpectrumPeak>

- Element data type: PositiveDouble

- Attributes:

- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be keV.
- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: keV

- Description: The expected energy of the spectrum peak, in keV.

- Usage: This element provides the means to record the energy (in keV) at which this peak
was expected to be found in the spectrum. This energy may be different from the
energy at which the peak was actually found (SpectrumPeakEnergyValue) if the
energy calibration is inaccurate or this peak was not generated by the expected
nuclide.

5.4.205 <SpectrumPeakExtension>

- Parent: <SpectrumPeak>

- Element data type: Abstract

- Attributes: none

- Child Elements: none

- Occurrences: Not applicable

- Units: Not applicable

- Description; An abstract element serving as a substitution group head enabling extension via
additional schema(s).

- Usage: The N42 standard schema includes this abstract element to provide a means for an
instrument to report additional data elements and remain N42 compliant. Annex L
contains the methods and rules for using this extensibility feature of N42 without
violating the standard.

5.4.206 <SpectrumPeakFWHMValue>

- Parent: <SpectrumPeak>
- Element data type: PositiveDouble
- Attributes:
- Name: units
- Data Type: token
- Use: optional
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- Description: The value's unit of measure, which must be keV.
- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: keV

- Description; The measured FWHM of the spectrum peak, in keV.

- Usage: No additional information

5.4.207 <SpectrumPeakNetAreaUncertaintyValue>

- Parent: <SpectrumPeak>

- Element data type: NonNegativeDouble

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The 1-sigma absolute uncertainty in the spectrum peak's net area.

- Usage: If an uncertainty is provided, it shall include all components of the uncertainty in the
value of the peak's net area.

5.4.208 <SpectrumPeakNetAreaValue>

- Parent: <SpectrumPeak>

- Element data type: double

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The net number of counts in the peak; i.e. total counts minus continuum counts.
No other adjustment (e.g. environmental background subtraction), should be
performed.

- Usage: This element provides the means to report the net area in the peak.

5.4.209 <SpeedValue>

- Parents: <StateVector>

- Element data type: double

- Attributes:

- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be metres per second (m/s).
- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: metres per second (m/s)

- Description: The speed of an object (e.g. radiation measurement instrument, radiation
detector, or measured item). If an orientation bearing is defined by the presence of
the Orientation element, then the SpeedValue is considered to be along this bearing.

- Usage: Typically the speed is reported by specialized sensors connected to the radiation
measurement instrument; e.g. geolocation system, Doppler radar.

5.4.210 <StartDateTime>

- Parents: <DerivedData>, <RadMeasurement>

- Element data type: dateTime

- Attributes: none

- Child Elements: none

- Occurrences: 1, 1

- Units: Not applicable

- Description: Time corresponding to the start of the collection of the data contained in a
particular measurement.

- Usage: This information shall be entered using the time format described in 5.1.1.
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5.4.211 <StateVector>

- Parents: <RadDetectorState>, <RadInstrumentState>, <RadltemState>
- Element data type: Not Applicable
- Attributes: none
- Child Elements:
Choice of {<GeographicPoint> <LocationDescription> <RelativeLocation>}, <Orientation>,
<SpeedValue>
- Occurrences: 0, 1
- Units: Not applicable
- Description: State values for a radiation measurement instrument, a radiation detector, or a
measured item.
- Usage: The state vector for a radiation measurement instrument, radiation detector, and a
measured item is given in terms of location (absolute or relative), orientation, altitude,
and speed.

5.4.212 <TotalCountData>

- Parents: <GrossCounts>

- Element data type: NonNegativeDoubleList

- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: The total number of counts accumulated since the last radiation detection
instrument reset over the entire energy range measured by the radiation detect or
within pre-defined energy windows.

- Usage: The number of counts accumulated since the last radiation instrument reset; contrast
this to CountData, which is the number of counts accumulated in this measurement
period. There will be one value for each energy window. Energy windows are defined
via an EnergyWindows element indicated by the energyWindowsReference attribute
of the parent GrossCounts element. The number and order of values in
TotalCountData and EnergyWindows must match. If there are no energy windows
explicitly defined, then implicitly there is a single energy window that covers the
entire energy range.

5.4.213 <TotalCountsValue>

- Parent: <GrossCountAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes: none

- Child Elements: none

- Occurrences: 0, 1

- Units: Not applicable

- Description: Total counts observed.

- Usage: No additional information

5.4.214 <TotalDose>

- Parents: <DerivedData>, <RadMeasurement>
- Element data type: NonNegativeDouble
- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radDetectorInformationReference

- Data Type: IDREF

- Use: required

- Description: Reference to the radiation detector that was used to collect these data.

- Usage: No additional information
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- Name: radRawTotalDoseReferences
- Data Type: IDREFS
- Use: optional
- Description: Identifies the TotalDose measurement data element(s) used to produce
derived data. There shall be no duplicate IDREF values in the list. This attribute is
required whenever the element is used within a DerivedData block and prohibited
otherwise.
- Usage: No additional information
- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be microsieverts (uSv).
- Usage: No additional information

- Child Elements: none

- Occurrences: 0, many

- Units: microsieverts (uSv)

- Description: The accumulated ambient dose equivalent since the last radiation detection
instrument reset, with units microsieverts (uSv).

- Usage: Many radiation measurement instruments provide the total ambient dose equivalent
accumulated since the last time the radiation measurement instrument was reset; the
ambient dose equivalent is equal to the ambient dose equivalent rate integrated over
the time of exposure to the radiation field. This element provides the means to
capture this value.

5.4.215 <TotalDoseValue>

- Parent: <DoseAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference” attributes of other
elements to associate the elements.

- Name: units

- Data Type: token

- Use: optional

- Description: The value's unit of measure, which must be microsieverts (uSv).

- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: microsieverts (uSv)

- Description: The accumulated ambient dose equivalent over all measurements input to
AnalysisResults, in microsieverts (uSv).

- Usage: This element provides the means to report the total ambient dose equivalent
calculated by the analysis; the total ambient dose equivalent is equal to the ambient
dose equivalent rate integrated over the time of exposure to the radiation field (i.e.
the time period covered by the analysis). See the definition of ambient dose
equivalent in 3.1.

5.4.216 <TotalEfficiencyCalibration>

- Parent: <RadInstrumentData>
- Element data type: Not Applicable
- Attributes:
- Name: id
- Data Type: ID
- Use: required
- Description: Uniquely identifies an instance of an element defined by a complex object
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type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Child Elements:

<Remark>, <EnergyValues>, <EfficiencyValues>, <EfficiencyUncertaintyValues>,
<CalibrationDateTime>

- Occurrences: 0, many

- Units: Not applicable

- Description: A total efficiency calibration. The total efficiency at any value of energy is the
ratio of the total recorded pulses in a spectrum to the number of photons emitted
from a source at that energy.

- Usage: Total efficiency is important in the calculation of coincidence-summing corrections. If
Q photons of energy E are emitted from a source during a collection, and if the total
number of pulses recorded in the spectrum as a result of those photons is P, the total
efficiency at energy E is given by P/Q.

5.4.217 <TotalExposure>

- Parents: <DerivedData>, <RadMeasurement>

- Element data type: NonNegativeDouble

- Attributes:

- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: radDetectorInformationReference

- Data Type: IDREF

- Use: required

- Description: Reference to the radiation detector that was used to collect these data.

- Usage: No additional information

- Name: radRawTotalExposureReferences

- Data Type: IDREFS

- Use: optional

- Description: Identifies the TotalExposure measurement data element(s) used to
produce derived data. There shall be no duplicate IDREF values in the list. This
attribute is required whenever the element is used within a DerivedData block, and
prohibited otherwise.

- Usage: No additional information

- Name: units

- Data Type: token

- Use: optional

- Description: The value's unit of measure, which must be milliroentgen (mR).

- Usage: No additional information

- Child Elements: none

- Occurrences: 0, many

- Units: milliroentgen (mR)

- Description: The accumulated exposure since the last instrument reset, in milliroentgen
(mR).

- Usage: Many instruments provide the total exposure accumulated since the last time the
instrument was reset; the exposure is equal to the exposure rate integrated over the
time of exposure to the radiation field. This element provides the means to capture
this value.

5.4.218 <TotalExposureValue>

- Parent: <ExposureAnalysisResults>
- Element data type: NonNegativeDouble
- Attributes:
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- Name: id

- Data Type: ID

- Use: required

- Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

- Usage: This attribute provides the means of assigning a unique identifier to an
element. This identifier can then be used in the "reference" attributes of other
elements to associate the elements.

- Name: units

- Data Type: token

- Use: optional

- Description: The value's unit of measure, which must be milliroentgen (mR).

- Usage: No additional information

- Child Elements: none

- Occurrences: 0, 1

- Units: milliroentgen (mR)

- Description: The accumulated exposure over all measurements input to AnalysisResults, in
milliroentgen (mR).

- Usage: This element provides the means to report the total exposure calculated by the
analysis; the total exposure is equal to the exposure rate integrated over the time of
exposure to the radiation field (i.e. the time period covered by the analysis). See the
definition of exposure in 3.1.

5.4.219 <WindowEndEnergyValues>

- Parent: <EnergyWindows>

- Element data type: NonNegativeDoubleList

- Attributes:

- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be keV.
- Usage: No additional information

- Child Elements: none

- Occurrences: 1, 1

- Units: keV

- Description: The end energy for each of a series of energy windows, in keV.

- Usage: Provides a means to define the end energies when defining a set of energy windows.
The number of values in the list must match the number and order of the values in
the WindowStartEnergyValues element and CountData elements that reference the
parent EnergyWindows element. Furthermore, each end-energy value in a
WindowEndEnergyValues list shall be larger than its corresponding start-energy
value in a WindowStartEnergyValues list.

5.4.220 <WindowStartEnergyValues>

- Parent: <EnergyWindows>

- Element data type: NonNegativeDoubleList

- Attributes:

- Name: units
- Data Type: token
- Use: optional
- Description: The value's unit of measure, which must be keV.
- Usage: No additional information

- Child Elements: none

- Occurrences: 1, 1

- Units: keV

- Description: The start energy for each of a series of energy windows, in keV.

- Usage: Provides a means to define the start energies when defining a set of energy
windows. The number of values in the list must match the number and order of the
values in the WindowEndEnergyValues element and CountData elements that
reference the parent EnergyWindows element. The start energies shall be in
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increasing order of energy. Furthermore, each start-energy value in a
WindowsStartEnergyValues list shall be smaller than its corresponding end-energy
value in a WindowEndEnergyValues list.

5.5 Attribute reference

This subclause provides the attributes contained in the N42 schema and the names of the
elements where they are used.

5.5.1 compressionCode

Data Type: CompressionCode

Use: optional

Description: Indicates the algorithm, if any, by which the channel data have been

compressed. If this attribute is omitted, the data have not been compressed. The kinds of

data compression are as follows:

- None: the data are not compressed. The number of values in the ChannelData element
is equal to the number of channels of data represented by the element.

- CountedZeroes: the data have been compressed by the removal of repeated zero
values. When a "0" value appears in the ChannelData contents, the next value is the
number of consecutive zero-value channels beginning with the first zero-value in the
sequence. For example, the following 18 channels of uncompressed data:

2250210034000000001
would be represented in compressed form by
22501210234081

The italicized values in the list show cases where one, two, and eight zeroes have been
compressed.

Usage: No additional information

Used By: ChannelData

5.5.2 datum

Data Type: string

Use: optional

Description: Identifies the spatial reference system in which geographic coordinates are
stated. Default is WGS-84.

Usage: No additional information

Used By: GeographicPoint

5.5.3 derivedDataReferences

Data Type: IDREFS

Use: optional

Description: Identifies the DerivedData element(s) within the N42 XML document that
applies to this particular analysis. There shall be no duplicate IDREF values in the list.
Usage: The derivedDataReferences, radMeasurementGroupReferences, and
radMeasurementReferences attributes are mutually exclusive: this attribute identifies the
derived data input to the analysis from one or more DerivedData elements.

Used By: AnalysisResults

5.5.4 energyCalibrationReference

Data Type: IDREF

Use: required

Description: Identifies the EnergyCalibration element within the N42 XML document that
applies to a particular spectrum.

Usage: No additional information

Used By: Spectrum
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5.5.5 energyWindowsReference

Data Type: IDREF

Use: optional

Description: lIdentifies the energy window calibration that applies to a particular
measurement. If this attribute is omitted, then the CountsData element shall contain a
single value as if there is a single energy window that covers the entire energy range.
Usage: No additional information

Used By: GrossCounts

5.5.6 fullEnergyPeakEfficiencyCalibrationReference

Data Type: IDREF

Use: optional

Description: ldentifies the FullEnergyPeakEfficiencyCalibration element within the N42
XML document that applies to a particular spectrum.

Usage: No additional information

Used By: Spectrum

5.5.7 FWHMCalibrationReference

Data Type: IDREF

Use: optional

Description: Identifies the FWHMCalibration element within the N42 XML document that
applies to a particular spectrum.

Usage: No additional information

Used By: Spectrum

5.5.8 groupOutOfLimits

Data Type: boolean

Use: optional

Description: True if the CharacteristicValue of one or more of the Characteristic in the
group, or combinations of the group's Characteristic exceeds a control limit high or low
value; false otherwise.

Usage: No additional information

Used By: CharacteristicGroup

559 id

Data Type: ID

Use: optional

Description: Uniquely identifies an instance of an element defined by a complex object
type within the N42 XML document.

Usage: This attribute provides the means of assigning a unique identifier to an element.
This identifier can then be used in the "reference" attributes of other elements to associate
the elements.

Used By: RadlnstrumentData; Radlnstrumentinformation; RadlnstrumentVersion;
RadlnstrumentQualityControl; RadInstrumentCharacteristics; CharacteristicGroup;
RadDetectorInformation; RadDetectorCharacteristics; RadltemInformation;
RadltemQuantity; RadltemCharacteristics; RadMeasurement; Spectrum; GrossCounts;
DoseRate; TotalDose; ExposureRate; TotalExposure; RadInstrumentState; Fault;
RadDetectorState; RadltemState; RadMeasurementGroup; EnergyCalibration;
FWHMCalibration; TotalEfficiencyCalibration; FullEnergyPeakEfficiencyCalibration;
IntrinsicFullEnergyPeakEfficiencyCalibration;
IntrinsicSingleEscapePeakEfficiencyCalibration;
IntrinsicDoubleEscapePeakEfficiencyCalibration; EnergyWindows; DerivedData;
AnalysisResults; AnalysisAlgorithmVersion; AnalysisAlgorithmSetting; RadAlarm;
NuclideAnalysisResults; SourcePosition; SpectrumPeakAnalysisResults;
GrossCountAnalysisResults; DoseAnalysisResults; TotalDoseValue;
ExposureAnalysisResults; TotalExposureValue; MultimediaData

5.5.10 intrinsicDoubleEscapePeakEfficiencyCalibrationReference

Data Type: IDREF
Use: optional
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Description: Identifies the IntrinsicDoubleEscapePeakEfficiencyCalibration element within
the N42 XML document that applies to a particular spectrum.

Usage: No additional information

Used By: Spectrum

5.5.11 intrinsicFullEnergyPeakEfficiencyCalibrationReference

Data Type: IDREF

Use: optional

Description: ldentifies the IntrinsicFullEnergyPeakEfficiencyCalibration element within the
N42 XML document that applies to a particular spectrum.

Usage: No additional information

Used By: Spectrum

5.5.12 intrinsicSingleEscapePeakEfficiencyCalibrationReference

Data Type: IDREF

Use: optional

Description: Identifies the IntrinsicSingleEscapePeakEfficiencyCalibration element within
the N42 XML document that applies to this spectrum.

Usage: No additional information

Used By: Spectrum

5.5.13 n42DocDateTime

Data Type: dateTime

Use: optional

Description: Provides the date and time of creation of this particular N42 XML document.
Usage: No additional information

Used By: RadlInstrumentData

5.5.14 n42DocUUID

Data Type: string

Use: optional

Description: A universally unique identifier for this particular N42 XML document. See
ISO/IEC 11578.

Usage: The UUID uniquely identifies each N42 XML document, independent of the content
of that document. Must be formatted as specified in ISO/IEC 11578.

Used By: RadInstrumentData

5.5.15 originReference

Data Type: IDREF

Use: optional

Description: Identifies the Radinstrumentinformation, RadDetectorInformation, or
Measuredltem instance to which a particular Origin instance applies; i.e. the origin is
defined as a radiation measurement instrument, radiation detector, or measured item.
Usage: The originReference attribute allows the origin for a relative location to be defined
as the radiation measurement instrument, a radiation detector, or the measured item.
Circular references are not allowed; i.e. an object shall not define its location to be
relative to itself. If this attribute is used, then OriginDescription shall be included to
describe textually the intended origin.

Used By: Origin

5.5.16 radDetectorinformationReference

Data Type: IDREF

Use: optional

Description: Reference to the radiation detector that was used to collect these data.
Usage: No additional information

Used By: Spectrum; GrossCounts; DoseRate; TotalDose; ExposureRate; TotalExposure;
RadDetectorState

5.5.17 radDetectorinformationReferences

Data Type: IDREFS
Use: required
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Description: Identifies the RadDetectorInformation elements within the N42 XML document
for radiation detectors that were used to collect these data. There shall be no duplicate
IDREF values in the list.

Usage: No additional information

Used By: RadAlarm

5.5.18 radlnstrumentinformationReference

Data Type: IDREF

Use: required

Description: ldentifies the RadInstrumentinformation element to which the state data
applies.

Usage: No additional information

Used By: RadlnstrumentState

5.5.19 radltemInformationReference

Data Type: IDREF

Use: required

Description: Identifies the RadltemInformation element to which the state data applies.
Usage: No additional information

Used By: RadltemState

5.5.20 radltemInformationReferences

Data Type: IDREFS

Use: optional

Description: Identifies the RadltemInformation elements that are the object of the radiation
measurement. There shall be no duplicate IDREF values in the list.

Usage: No additional information

Used By: RadMeasurement; MultimediaData

5.5.21 radMeasurementGroupReferences

Data Type: IDREFS

Use: optional

Description: ldentifies the RadMeasurementGroup element(s) within the N42 XML
document that applies to this particular analysis. There shall be no duplicate IDREF
values in the list.

Usage: The derivedDataReferences, radMeasurementGroupReferences, and
radMeasurementReferences attributes are mutually exclusive: this attribute identifies the
raw data input to the analysis from one or more RadMeasurementGroup elements.

Used By: RadMeasurement; AnalysisResults

5.5.22 radMeasurementGroupUUID

Data Type: string

Use: optional

Description: A universally unique identifier with in the N42 XML document for a particular
measurement group. See ISO/IEC 11578.

Usage: This attribute provides a means to reference a particular measurement group
outside the N42 XML document. Must be formatted as specified in ISO/IEC 11578.

Used By: RadMeasurementGroup

5.5.23 radMeasurementReferences

Data Type: IDREFS

Use: optional

Description: Identifies the RadMeasurement element(s) within the N42 XML document that
applies to a particular analysis. There shall be no duplicate IDREF values in the list.
Usage: The derivedDataReferences, radMeasurementGroupReferences, and
radMeasurementReferences attributes are mutually exclusive: this attribute identifies the
raw data input to the analysis from one or more RadMeasurementGroup elements.

Used By: AnalysisResults

5.5.24 radRawDoseRateReferences

Data Type: IDREFS
Use: optional
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Description: ldentifies the DoseRate measurement data element(s) used to produce
derived data. There shall be no duplicate IDREF values in the list. This attribute is
required whenever the element is used within a DerivedData block, but is prohibited
otherwise.

Usage: No additional information

Used By: DoseRate

5.5.25 radRawExposureRateReferences

Data Type: IDREFS

Use: optional

Description: Identifies the ExposureRate measurement data element(s) used to produce
derived data. There shall be no duplicate IDREF values in the list. This attribute is
required whenever the element is used within a DerivedData block, and prohibited
otherwise.

Usage: No additional information

Used By: ExposureRate

5.5.26 radRawGrossCountsReferences

Data Type: IDREFS

Use: optional

Description: Identifies the GrossCounts measurement data element(s) used to produce
derived data. There shall be no duplicate IDREF values in the list. This attribute is
required whenever the element is used within a DerivedData block, and prohibited
otherwise.

Usage: No additional information

Used By: GrossCounts

5.5.27 radRawSpectrumReferences

Data Type: IDREFS

Use: optional

Description: ldentifies the Spectrum data element(s) used to produce derived data. There
shall be no duplicate IDREF values in the list. This attribute is required whenever the
element is used within a DerivedData block, and is prohibited otherwise.

Usage: No additional information

Used By: Spectrum

5.5.28 radRawTotalDoseReferences

Data Type: IDREFS

Use: optional

Description: ldentifies the TotalDose measurement data element(s) used to produce
derived data. There shall be no duplicate IDREF values in the list. This attribute is
required whenever the element is used within a DerivedData block and prohibited
otherwise.

Usage: No additional information

Used By: TotalDose

5.5.29 radRawTotalExposureReferences

Data Type: IDREFS

Use: optional

Description: Identifies the TotalExposure measurement data element(s) used to produce
derived data. There shall be no duplicate IDREF values in the list. This attribute is
required whenever the element is used within a DerivedData block, and prohibited
otherwise.

Usage: No additional information

Used By: TotalExposure

5.5.30 sequenceNumber

Data Type: positivelnteger

Use: optional

Description: Determines the processing order of multiple MultimediaData elements; the
elements should be processed in increasing order of this value.
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Usage: Typically used when there is more than one image file and they need to be
ordered in some sequence.
Used By: MultimediaData

5.5.31 totalEfficiencyCalibrationReference

Data Type: IDREF

Use: optional

Description: Identifies the TotalEfficiencyCalibration element within the N42 XML
document that applies to a particular spectrum.

Usage: No additional information

Used By: Spectrum

5.5.32 units

Data Type: token

Use: optional

Description: The value's unit of measure, which must be centimeters (cm).

Usage: No additional information

Used By: RadDetectorLengthValue; RadDetectorWidthValue; RadDetectorDepthValue;
RadDetectorDiameterValue; RadDetectorVolumeValue; DoseRateValue; TotalDose;
ExposureRateValue; TotalExposure; GeographicPoint; LatitudeValue; LongitudeValue;
n42:RelativeLocationAzimuthValue; n42:RelativeLocationinclinationValue; DistanceValue;
n42:AzimuthValue; n42:InclinationValue; RollValue; SpeedValue; EnergyBoundaryValues;
EnergyValues; EnergyDeviationValues; FWHMValues; FWHMUncertaintyValues;
WindowsStartEnergyValues; WindowEndEnergyValues; NuclideActivityValue;
NuclideActivityUncertaintyValue; NuclideMinimumDetectableActivityValue;
NuclideShieldingArealDensityValue; SpectrumPeakEnergyValue;
SpectrumPeakExpectedEnergyValue; SpectrumPeakFWHMValue;
AverageCountRateValue; AverageCountRateUncertaintyValue; MaximumCountRateValue;
MinimumCountRateValue; BackgroundCountRateValue;
BackgroundCountRateUncertaintyValue; AverageDoseRateValue;
AverageDoseRateUncertaintyValue; MaximumDoseRateValue; MinimumDoseRateValue;
BackgroundDoseRateValue; BackgroundDoseRateUncertaintyValue; TotalDoseValue;
AverageExposureRateValue; AverageExposureRateUncertaintyValue;
MaximumExposureRateValue; MinimumExposureRateValue;
BackgroundExposureRateValue; BackgroundExposureRateUncertaintyValue;
TotalExposureValue; ImageWidthValue; ImageHeightValue

5.5.33 valueDateTime

Data Type: dateTime

Use: optional

Description: DateTime stamp when the characteristic value was sampled.
Usage: No additional information

Used By: Characteristic

5.5.34 valueOutOfLimits

Data Type: boolean

Use: optional

Description: True if the CharacteristicValue exceeds a control limit high or low value; false
otherwise.

Usage: No additional information

Used By: Characteristic

5.6 Possible data elements by class of radiation measurement instrument

The elements that will be typically present for each class of radiation measurement instrument
are given in the examples (Annexes B, C, D, F, G, H, I). Standards defining the performance
requirements for the different types of radiation measurement instruments (e.g. IEC 62401,
IEC 62533, IEC 62694, IEC 62244, IEC 62327, IEC 62484, and IEC 62618) list the minimum
set of data that shall be included in the N42 XML document.
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Annex A
(normative)

N42 XML Schema

The schema is given below, the file can be found at the URL defined in [1].

<?xml version="1.0" encoding="UTF-8"7?>
<xsd:schema targetNamespace="http://physics.nist.gov/N42/2011/N42" version="0.0.54"
xmlns:n42="http://physics.nist.gov/N42/2011/N42"
xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"™ elementFormDefault="qualified">
<xsd:annotation>
<xsd:documentation xml:lang="en">Data format standard for radiation instrument
output</xsd:documentation>
</xsd:annotation>
<xsd:complexType name="AnalysisAlgorithmSettingType"'>
<xsd:annotation>
<xsd:documentation>A data type to describing the parameter names and values for
setting an analysis algorithm.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:AnalysisAlgorithmSettingName"” minOccurs="1"
maxOccurs="1"/>
<xsd:element ref="n42:AnalysisAlgorithmSettingValue" minOccurs="1"
maxOccurs="1"/>
<xsd:element ref="n42:AnalysisAlgorithmSettingUnits" minOccurs="1"
maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="AnalysisAlgorithmVersionType">
<xsd:annotation>
<xsd:documentation>A data type for information regarding an analysis algorithm
version.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:AnalysisAlgorithmComponentName"™ minOccurs="1"
maxOccurs="1"/>
<xsd:element ref="n42:AnalysisAlgorithmComponentVersion'" minOccurs="1"
maxOccurs=""1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="AnalysisResultStatusCodeSimpleType">
<xsd:annotation>
<xsd:documentation>This list describes the status states of the analysis of a
measurement or measurement group.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="Success">
<xsd:annotation>
<xsd:documentation>The analysis was successfully completed.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Failure">
<xsd:annotation>
<xsd:documentation>The analysis was not successfully
completed.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="AnalysisResultsType">
<xsd:annotation>
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<xsd:documentation>A data type to provide information on the results of a radiation
data analysis.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:seguence>

<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element

<xsd:element

<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element

ref="n42:AnalysisStartDateTime"™ minOccurs="0" maxOccurs="1"/>
ref="n42:AnalysisComputationDuration” minOccurs="0" maxOccurs="1"/>
ref=""n42:AnalysisAlgorithmName" minOccurs="0" maxOccurs="1"/>
ref="n42:AnalysisAlgorithmCreatorName"™ minOccurs="0" maxOccurs="1"/>
ref="n42:AnalysisAlgorithmDescription”™ minOccurs="0" maxOccurs="1"/>
ref="n42:AnalysisAlgorithmVersion"™ minOccurs="0"

maxOccurs="unbounded" />

ref=""n42:AnalysisAlgorithmSetting" minOccurs="0"

maxOccurs=""unbounded* />

ref=""n42:AnalysisResultStatusCode™ minOccurs="0" maxOccurs="1"/>
ref=""n42:AnalysisConfidenceValue"™ minOccurs="0" maxOccurs="1"/>
ref="n42:AnalysisResultDescription” minOccurs="0" maxOccurs="1"/>
ref=""n42:RadAlarm"” minOccurs="0" maxOccurs="unbounded"/>
ref=""n42:NuclideAnalysisResults™ minOccurs="0" maxOccurs="1"/>
ref="n42:SpectrumPeakAnalysisResults™ minOccurs="0" maxOccurs="1"/>
ref="n42:GrossCountAnalysisResults™ minOccurs="0" maxOccurs="1"/>
ref=""n42:DoseAnalysisResults”™ minOccurs="0" maxOccurs="1"/>
ref=""n42:ExposureAnalysisResults”™ minOccurs="0" maxOccurs="1"/>
ref=""n42:Fault”™ minOccurs="0" maxOccurs="unbounded"/>

<xsd:element ref="n42:AnalysisResultsExtension”™ minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="radMeasurementGroupReferences" type="'xsd:IDREFS"
use="‘optional">
<xsd:annotation>
<xsd:documentation>ldentifies the RadMeasurementGroup element(s) within the N42
XML document that applies to this particular analysis. There shall be no duplicate
IDREF values in the list.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="derivedDataReferences" type=''xsd:IDREFS" use="optional'>
<xsd:annotation>
<xsd:documentation>ldentifies the DerivedData element(s) within the N42 XML
document that applies to this particular analysis. There shall be no duplicate IDREF
values in the list.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="radMeasurementReferences" type="'xsd:IDREFS" use="optional'>
<xsd:annotation>
<xsd:documentation>ldentifies the RadMeasurement element(s) within the N42 XML
document that applies to a particular analysis. There shall be no duplicate IDREF
values in the list.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="Anglel80SimpleType'>
<xsd:annotation>
</xsd:annotation>
<xsd:restriction base="xsd:decimal'>
<xsd:maxInclusive value="180.0" fixed="true"/>
<xsd:minlnclusive value="-180.0" fixed="true'"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="Anglel80Type'>
<xsd:annotation>
<xsd:documentation>A data type for an angle measure where the units are decimal
degrees and the values range from +180.0 to -180.0.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:Anglel80SimpleType">
<xsd:attribute name="units" type="'xsd:token'" use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be decimal degrees
(DECDEG) .</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
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</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:simpleType name="Angle90SimpleType">
<xsd:annotation>
</xsd:annotation>
<xsd:restriction base="xsd:decimal'>
<xsd:maxInclusive value="90.0" fixed="true"/>
<xsd:minlnclusive value="-90.0" fixed="true"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="Angle90Type'>
<xsd:annotation>
<xsd:documentation>A data type for an inclination measure where the units are
decimal degrees and the values range from +90.0 to -90.0.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:Angle90SimpleType'>
<xsd:attribute name="units" type="'xsd:token'" use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be decimal degrees
(DECDEG) .</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="ArealDensityType">
<xsd:annotation>
<xsd:documentation>A data type for areal density whose value is nonnegative and
measured in g/cm”2 units.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:NonNegativeDoubleSimpleType'>
<xsd:attribute name="units" type="'xsd:token" use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be
g/cm”N2.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="ChannelDataType'>
<xsd:annotation>
<xsd:documentation>A data type for spectrum channel data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:DoubleListSimpleType'>
<xsd:attribute name="compressionCode" type="n42:CompressionCodeSimpleType"
use="‘optional">
<xsd:annotation>
<xsd:documentation>Indicates the algorithm, if any, by which the channel data
have been compressed. If this attribute is omitted, the data have not been compressed.

The kinds of data compression are as follows: - None: the data are not
compressed. The number of values in the ChannelData element is equal to the number of
channels of data represented by the element. - CountedZeroes: the data have been

compressed by the removal of repeated zero values. When a 0 value appears in the
ChannelData contents, the next value is the number of consecutive zero-value channels
beginning with the first zero-value in the sequence. For example, the following 18

channels of uncompressed data: 2250210034000000001 would
be represented in compressed form by 22 501210234081 The
italicized values in the list show cases where one, two, and eight zeroes have been
compressed. </xsd:documentation>

</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="CharacteristicGroupType">
<xsd:annotation>
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<xsd:documentation>A data type for a named group of
Characteristic.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:seguence>
<xsd:element ref="n42:CharacteristicGroupName"™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:Characteristic’ minOccurs="1" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="groupOutOfLimits" type="xsd:boolean"™ use="optional">
<xsd:annotation>
<xsd:documentation>True iIf theCharacteristicValue of one or more of the
Characteristic in the group, or combinations of the group®s Characteristic exceeds a
control limit high or low value; false otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="CharacteristicsType'>
<xsd:annotation>
<xsd:documentation>A data type for Characteristics or groupings of
Characteristics.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType"'>
<xsd:sequence>
<xsd:choice minOccurs="1" maxOccurs="unbounded">
<xsd:element ref=""n42:Characteristic" minOccurs="0" maxOccurs="unbounded'/>
<xsd:element ref=""n42:CharacteristicGroup”™ minOccurs="0"
maxOccurs="unbounded" />
</xsd:choice>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="CharacteristicType">
<xsd:annotation>
<xsd:documentation>A data type for describing additional characteristics of
something, such as a radiation instrument, detector, or item being inspected. This can
be used to supplement those characteristics specifically defined in this
standard.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:CharacteristicName”™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:CharacteristicValue”™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:CharacteristicValueUnits" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:CharacteristicValueDataClassCode"™ minOccurs="1"
maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="valueDateTime" type="'xsd:dateTime" use="optional">
<xsd:annotation>
<xsd:documentation>DateTime stamp when the characteristic value was
sampled.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="valueOutOfLimits" type='xsd:boolean" use="optional">
<xsd:annotation>
<xsd:documentation>True if the CharacteristicValue exceeds a control limit high
or low value; false otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="CompressionCodeSimpleType">
<xsd:annotation>
<xsd:documentation>A data type to identify the algorithm with which spectrum
channel data have been compressed.</xsd:documentation>
</xsd:annotation>
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<xsd:restriction base="'xsd:token">
<xsd:enumeration value="None">
<xsd:annotation>
<xsd:documentation>No compression.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="CountedZeroes">
<xsd:annotation>
<xsd:documentation>The data are compressed using the CountedZeroes
algorithm.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="CountRateCPSType">
<xsd:annotation>
<xsd:documentation>A data type for a radiation count rate measure whose value is
positive and expressed in counts per second (cps) units.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:NonNegativeDoubleSimpleType">
<xsd:attribute name="units" type=''xsd:token" use="optional'>
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be counts per second
(cps) -</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="DerivedDataType'>
<xsd:annotation>
<xsd:documentation>A data type for measurement data artificially created by an
analysis algorithm.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:MeasurementClassCode"™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:StartDateTime"™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:RealTimeDuration'™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref=""n42:Spectrum”™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:GrossCounts” minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:DoseRate”™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:TotalDose" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:ExposureRate'" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:TotalExposure"™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref=""n42:DerivedDataExtension”™ minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="DistanceType">
<xsd:annotation>
<xsd:documentation>A data type for a distance measure where the units are meters
(m) and the values may not be negative.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:NonNegativeDoubleSimpleType'>
<xsd:attribute name="units" type="'xsd:token'" use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be meters
(m) .</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="DoseAnalysisResultsType">
<xsd:annotation>
<xsd:documentation>A data type to provide information on the results of analysis of
radiation dose data.</xsd:documentation>
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<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:AverageDoseRateValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:AverageDoseRateUncertaintyValue'"™ minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="n42:MaximumDoseRateValue'" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:MinimumDoseRateValue'" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:BackgroundDoseRateValue™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:BackgroundDoseRateUncertaintyValue'™ minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="n42:TotalDoseValue'" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:SourcePosition” minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:DoseAnalysisResultsExtension”™ minOccurs="0"
maxOccurs=""unbounded"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="DoseRateType'>
<xsd:annotation>
<xsd:documentation>A data type for radiation dose rate data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:seguence>
<xsd:element ref=""n42:DoseRateValue'"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref=""n42:DoseRatelLevelDescription” minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="radRawDoseRateReferences'" type="'xsd:IDREFS" use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the DoseRate measurement data element(s) used to
produce derived data. There shall be no duplicate IDREF values in the list. This
attribute is required whenever the element is used within a DerivedData block, but is
prohibited otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="radDetectorInformationReference" type="'xsd:IDREF"
use="required">
<xsd:annotation>
<xsd:documentation>Reference to the radiation detector that was used to collect
these data.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="DoseRateuSvhType">
<xsd:annotation>
<xsd:documentation>A data type for radiation dose rate whose value is positive and
expressed in microsieverts per hour (uSv/h) units.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:NonNegativeDoubleSimpleType'>
<xsd:attribute name="units" type="'xsd:token'" use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be microsieverts per
hour (Sv/h).</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:simpleType name="DoubleListSimpleType'>
<xsd:annotation>
<xsd:documentation>A data type for a list of doubles.</xsd:documentation>
</xsd:annotation>
<xsd:list itemType="xsd:double"/>
</xsd:simpleType>
<xsd:complexType name="EfficiencyCalibrationType">
<xsd:annotation>
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<xsd:documentation>A data type for efficiency calibration.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:EnergyValues”™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:EfficiencyValues"™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:EfficiencyUncertaintyValues”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:CalibrationDateTime" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="EnergiesKeVType'>
<xsd:annotation>
<xsd:documentation>A data type for an Energy measure whose values are positive and
measured in keV.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:NonNegativeDoubleListSimpleType">
<xsd:attribute name="units" type="'xsd:token'" use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be
keV.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="EnergyCalibrationType'>
<xsd:annotation>
<xsd:documentation>A data type for an energy calibration.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:sequence>
<xsd:choice minOccurs="1" maxOccurs="1">
<xsd:element ref="n42:CoefficientValues” minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:EnergyBoundaryValues"” minOccurs="0" maxOccurs="1"/>
</xsd:choice>
<xsd:element ref="n42:EnergyValues”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:EnergyDeviationValues"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:CalibrationDateTime"™ minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="EnergyDeviationsKeVType">
<xsd:annotation>
<xsd:documentation>A data type for an Energy Deviation measure whose values can be
positive or negative and measured in keV.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:DoubleListSimpleType">
<xsd:attribute name="units" type='"xsd:token" use="optional'>
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be
keV.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="EnergyWindowsType'>
<xsd:annotation>
<xsd:documentation>A data type for identifying a set of energy window boundaries
for gross counting radiation detector calibration.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
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<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType"'>
<xsd:segquence>
<xsd:element ref="n42:WindowStartEnergyValues"™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:WindowEndEnergyValues"™ minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="ExposureAnalysisResultsType">
<xsd:annotation>
<xsd:documentation>A data type to provide information on the results of analysis of
radiation exposure data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType"'>
<xsd:sequence>
<xsd:element ref="n42:AverageExposureRateValue”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:AverageExposureRateUncertaintyValue”™ minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="n42:MaximumExposureRateValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:MinimumExposureRateValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:BackgroundExposureRateValue" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:BackgroundExposureRateUncertaintyValue”™ minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="n42:TotalExposureValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:SourcePosition” minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:ExposureAnalysisResultsExtension” minOccurs="0"
maxOccurs=""unbounded"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="ExposureRatemRhType">
<xsd:annotation>
<xsd:documentation>A data type for a radiation exposure rate whose value is
positive and expressed in milliroentgen per hour (mR/h) units.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:NonNegativeDoubleSimpleType">
<xsd:attribute name="units" type='"xsd:token" use="optional'>
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be milliroentgen per
hour (mR/h).</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="ExposureRateType'>
<xsd:annotation>
<xsd:documentation>A data type for radiation exposure rate
data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:ExposureRateValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:ExposureRatelLevelDescription” minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="radDetectorInformationReference" type="xsd:IDREF"
use="required">
<xsd:annotation>
<xsd:documentation>Reference to the radiation detector that was used to collect
these data.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="radRawExposureRateReferences" type='xsd:IDREFS"
use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the ExposureRate measurement data element(s) used
to produce derived data. There shall be no duplicate IDREF values in the list. This



—124 - 62755 © IEC:2012(E)

attribute is required whenever the element is used within a DerivedData block, and
prohibited otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="FaultSeverityCodeSimpleType'>
<xsd:annotation>
<xsd:documentation>The seriousness of a fault.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="Fatal">
<xsd:annotation>
<xsd:documentation>The problem has caused the immediate termination of the
operation. Data produced by the operation is not trustworthy.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Error">
<xsd:annotation>
<xsd:documentation>The problem has cause serious disruption of the operation.
Data produced by the operation is not trustworthy.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Warning">
<xsd:annotation>
<xsd:documentation>The problem has caused no or only minor disruption of the
operation; however, a condition exists that should be investigated. Data produced by
the operation may not be trustworthy.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="FaultType'>
<xsd:annotation>
<xsd:documentation>A data type for describing an error that occurred in an
instrument, a specific detector, or during the analysis of data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:FaultCodeValue™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:FaultDescription’™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:FaultSeverityCode" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:FaultExtension” minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="FWHMCalibrationType">
<xsd:annotation>
<xsd:documentation>A data type for a FWHM calibration.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:EnergyValues” minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:FWHMValues"™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:FWHMUncertaintyValues"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:CalibrationDateTime"™ minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="FWHMKeVType'>
<xsd:annotation>
<xsd:documentation>A data type for a FWHM measure whose values are positive and
measured in keV.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:PositiveDoubleListSimpleType">
<xsd:attribute name="units" type="'xsd:token'" use="optional">



62755 © IEC:2012(E) —125 -

<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be
keV.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="FWHMUncertaintiesKeVType">
<xsd:annotation>
<xsd:documentation>A data type for FWHM uncertaintymeasure whose values are
nonnegative and measured in keV.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:NonNegativeDoubleListSimpleType'>
<xsd:attribute name="units" type="'xsd:token'" use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be
keV.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="GeographicPointType">
<xsd:annotation>
<xsd:documentation>A data type for geographical coordinates of a point on the
surface of the earth. For latitudes, positive values correspond to Northern latitudes,
and negative values to Southern; for longitudes, positive values are Eastern longitudes
and negative are Western. The units of measure for elevation and positional accuracy
elements is given by the units attribute.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:sequence>
<xsd:element ref="n42:LatitudeValue"™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:LongitudeValue" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:ElevationValue” minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:ElevationOffsetvValue”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:GeoPointAccuracyValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:ElevationAccuracyValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:ElevationOffsetAccuracyValue™ minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="datum" type=''xsd:string" use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the spatial reference system in which geographic
coordinates are stated. Default is WGS-84.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="units" type="'xsd:token" use="optional'>
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be meters (m). This
describes the units for ElevationValue, ElevationOffsetValue, GeoPointAccuracyValue,
ElevationAccuracyValue, and ElevationOffsetAccuracyValue.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:complexType>
<xsd:complexType name="GrossCountAnalysisResultsType'>
<xsd:annotation>
<xsd:documentation>A data type to provide information on the results of analysis of
radiation gross count data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:AverageCountRateValue" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:AverageCountRateUncertaintyValue”™ minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="n42:MaximumCountRateValue" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:MinimumCountRateValue" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:TotalCountsValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:BackgroundCountRateValue”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:BackgroundCountRateUncertaintyValue"™ minOccurs="0"
maxOccurs="1"/>
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<xsd:element ref="n42:SourcePosition” minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:GrossCountAnalysisResultsExtension'™ minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="GrossCountsType'>
<xsd:annotation>
<xsd:documentation>A data type providing gross count radiation
data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:LiveTimeDuration”™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:CountData" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:TotalCountData" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="radRawGrossCountsReferences" type=''xsd:IDREFS" use="optional'>
<xsd:annotation>
<xsd:documentation>ldentifies the GrossCounts measurement data element(s) used
to produce derived data. There shall be no duplicate IDREF values in the list. This
attribute is required whenever the element is used within a DerivedData block, and
prohibited otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="energyWindowsReference" type='xsd:IDREF" use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the energy window calibration that applies to a
particular measurement. If this attribute is omitted, then the CountsData element shall
contain a single value as if there is a single energy window that covers the entire
energy range.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="radDetectorInformationReference" type="'xsd:IDREF"
use="‘required">
<xsd:annotation>
<xsd:documentation>Reference to the radiation detector that was used to collect
these data.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="ImagePerspectiveCodeSimpleType'>
<xsd:annotation>
<xsd:documentation>This list describes the viewing perspectives for image
multimedia data.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="Front'>
<xsd:annotation>
<xsd:documentation>The image is a view of the front of the
item.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Left Side">
<xsd:annotation>
<xsd:documentation>The image is a view of the left side of the
item.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Right Side'">
<xsd:annotation>
<xsd:documentation>The image is a view of the right of the
item.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Rear">
<xsd:annotation>
<xsd:documentation>The image is a view of the rear of the
item.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Top">
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<xsd:annotation>
<xsd:documentation>The image is a view of the top of the
item.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Bottom">
<xsd:annotation>
<xsd:documentation>The image is a view of the bottom (underside) of the
item.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Interior">
<xsd:annotation>
<xsd:documentation>The image is a view of the interior of the
item.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="NA">
<xsd:annotation>
<xsd:documentation>Not applicable.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Unknown">
<xsd:annotation>
<xsd:documentation>The viewing perspective is unknown.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="MeasurementClassCodeSimpleType'>
<xsd:annotation>
<xsd:documentation>This list describes the classes of spectrum measurements that a
radiation instrument can acquire for different kinds of radioactive sources or
radiation fields.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="Foreground">
<xsd:annotation>
<xsd:documentation>Measurement of an unknown radiation field. The data shall be
recorded without subtraction of environmental background or intrinsic
activity.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Background">
<xsd:annotation>
<xsd:documentation>Measurement of environmental background. The data shall be
recorded without subtraction of intrinsic activity.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Calibration">
<xsd:annotation>
<xsd:documentation>Measurement to be used for any type of calibration (e.g-,
energy, stabilization, efficiency).</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="IntrinsicActivity">
<xsd:annotation>
<xsd:documentation>Measurement of the radiation intrinsic to the radiation
instrument, without contribution from the environment or other
sources.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="NotSpecified">
<xsd:annotation>
<xsd:documentation>The object being measured by the instrument cannot be
specified by the user or radiation instrument.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="MultimediaDataType"'>
<xsd:annotation>
<xsd:documentation>A data type to provide data about a multimedia file, and
optionally inclusion of the file content within the instant xml
document.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
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<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType"'>
<xsd:segquence>
<xsd:element ref="n42:MultimediaDataDescription”™ minOccurs="0" maxOccurs="1"/>
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element ref="n42:BinaryUTF80bject"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:BinaryHexObject”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:BinaryBase640bject”™ minOccurs="0" maxOccurs="1"/>
</xsd:choice>
<xsd:element ref="n42:MultimediaCaptureStartDateTime" minOccurs="0"
maxOccurs=""1"/>
<xsd:element ref="n42:MultimediaCaptureDuration™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:MultimediaFileURI" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:MultimediaFileSizevValue'" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:MultimediaDataMIMEKind"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:EncodingMIMEKind" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:MultimediaDeviceCategoryCode" minOccurs="0"
maxOccurs=""1"/>
<xsd:element ref="n42:MultimediaDeviceldentifier'" minOccurs="0" maxOccurs="1"/>
<xsd:element ref=""n42:1ImagePerspectiveCode’" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:ImageWidthValue™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:ImageHeightValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:MultimediaDataExtension" minOccurs="0"
maxOccurs=""unbounded"/>
</xsd:sequence>
<xsd:attribute name="radltemInformationReferences" type="xsd:IDREF"
use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the RadltemInformation elements that are the
object of the radiation measurement. There shall be no duplicate IDREF values in the
list.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="sequenceNumber" type='xsd:positivelnteger" use="optional">
<xsd:annotation>
<xsd:documentation>Determines the processing order of multiple MultimediaData
elements; the elements should be processed in increasing order of this
value.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="MultimediaDeviceCategoryCodeSimpleType'>
<xsd:annotation>
<xsd:documentation>A data type for the kind of devices that can record multimedia
data.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="'xsd:token"'>
<xsd:enumeration value="Audio">
<xsd:annotation>
<xsd:documentation>A device that records audible sounds, such as
voice.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Camera'>
<xsd:annotation>
<xsd:documentation>A camera that captures images on film.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Camera-D">
<xsd:annotation>
<xsd:documentation>A camera that captures images on digital/electronic
media.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="LPR">
<xsd:annotation>
<xsd:documentation>License Plate Reader</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="NI11">
<xsd:annotation>
<xsd:documentation>Non-Intrusive Imaging</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="0CR">
<xsd:annotation>
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<xsd:documentation>0Optical Character Recognition</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="0ther">
<xsd:annotation>
<xsd:documentation>0ther</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value=""Reader">
<xsd:annotation>
<xsd:documentation>A device to create digital data from a physical/visual
of the data. </xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="RFID">
<xsd:annotation>
<xsd:documentation>Radio Frequency ldentifier</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Scanner">
<xsd:annotation>
<xsd:documentation>A device to create a digital image of printed
material .</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Video">
<xsd:annotation>
<xsd:documentation>A video recording device that captures images on
film.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Video-D">
<xsd:annotation>
<xsd:documentation>A video recording device that captures images on
digital/electronic media.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="VIS">
<xsd:annotation>
<xsd:documentation>Visual Inspection System Image</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="NonBlankStringSimpleType">
<xsd:annotation>

form

<xsd:documentation>A data type for a string that is not empty and does not consist

of only white space characters.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:string">
<xsd:pattern value="[\w\d J*[\w\d\S]+[\w\d ]*">
<xsd:annotation>
<xsd:documentation>Eliminates empty strings and strings containing only
whitespaces.</xsd:documentation>
</xsd:annotation>
</xsd:pattern>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name=""NonNegativeDoubleListSimpleType">
<xsd:annotation>
<xsd:documentation>A data type for a list of doubles with value of zero or
greater.</xsd:documentation>
</xsd:annotation>
<xsd:list itemType="n42:NonNegativeDoubleSimpleType"/>
</xsd:simpleType>
<xsd:simpleType name="NonNegativeDoubleSimpleType">
<xsd:annotation>
<xsd:documentation>A data type for a double with value of zero or
greater.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:double">
<xsd:minlnclusive value="0.0" fixed="true"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="NuclideActivityType">
<xsd:annotation>
<xsd:documentation>A data type for Nuclide Activity, expressed in kiloBequerel
(kBg) units.</xsd:documentation>
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<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="xsd:double">
<xsd:attribute name="units" type="xsd:token" use="optional'>
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be kilobequerel (kBq)
units.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="NuclideActivityUncertaintyType">
<xsd:annotation>
<xsd:documentation>A data type for the uncertainty in the value of
NuclideActivityValue, expressed in kiloBequerel (kBqg) units.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:NonNegativeDoubleSimpleType">
<xsd:attribute name="units" type=''xsd:token" use="optional'>
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be kilobequerel (kBq)
units.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="NuclideAnalysisResultsType">
<xsd:annotation>
<xsd:documentation>A data type for information regarding the nuclides identified
(if any) by the analysis algorithm.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:Nuclide" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:NuclideAnalysisReducedChiSquareValue'™ minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="n42:NuclideAnalysisResultsExtension" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="NuclideMDAType">
<xsd:annotation>
<xsd:documentation>A data type for minimum detectable activity (MDA) of a nuclide,
expressed in kiloBequerel (kBqg) units. </xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:PositiveDoubleSimpleType">
<xsd:attribute name="units" type="'xsd:token'" use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be kilobequerel (kBq)
units.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="NuclideType'>
<xsd:annotation>
<xsd:documentation>A data type for the analysis results for an identified
nuclide.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType"'>



62755 © IEC:2012(E) ~131 -

<xsd:sequence>
<xsd:element
<xsd:element
<xsd:element
<xsd:element
maxOccurs=""1"/>
<xsd:element
maxOccurs="1"/>
<xsd:element
maxOccurs="3"/>
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
maxOccurs=""1"/>
<xsd:element
</xsd:sequence>
</xsd:extension>

ref=""n42:Nuclideldentifiedlndicator”™ minOccurs="1" maxOccurs="1"/>
ref=""n42:NuclideName™ minOccurs="1" maxOccurs="1"/>
ref=""n42:NuclideActivityValue"™ minOccurs="0" maxOccurs="1"/>
ref="n42:NuclideActivityUncertaintyValue"™ minOccurs="0"

ref=""n42:NuclideMinimumDetectableActivityValue" minOccurs="0"
ref=""n42:NuclideldentificationConfidence" minOccurs="1"

ref="n42:NuclideCategoryDescription” minOccurs="0" maxOccurs="1"/>
ref="n42:NuclideSourceGeometryCode"™ minOccurs="0" maxOccurs="1"/>
ref=""n42:SourcePosition” minOccurs="0" maxOccurs="1"/>
ref="n42:NuclideShieldingAtomicNumber™ minOccurs="0" maxOccurs="1"/>
ref="n42:NuclideShieldingArealDensityValue" minOccurs="0"

ref=""n42:NuclideExtension” minOccurs="0" maxOccurs="1"/>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="OptldComplexObjectType">

<xsd:annotation>
<xsd:documentat
inheritance to appl
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:sequence>

ion>A base type for providing a Remark and an optional id via
icable Types.</xsd:documentation>

<xsd:element ref="n42:Remark"™ minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>

<xsd:attribute name="id" type="xsd:ID" use="optional'>

<xsd:annotation>
<xsd:documentat
complex object type
</xsd:annotation>
</xsd:attribute>
</xsd:complexType>

ion>Uniquely identifies an instance of an element defined by a
within the N42 XML document.</xsd:documentation>

<xsd:complexType name="OrientationType'>

<xsd:annotation>
<xsd:documentat

ion>A data type for describing the spatial orientation of an

object.</xsd:documentation>

<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:sequence>

<xsd:element ref="n42:AzimuthValue"™ minOccurs="1" maxOccurs="1"/>

<xsd:element ref="n42:InclinationValue"™ minOccurs="0

maxOccurs=""1"/>

<xsd:element ref="n42:RollValue'™ minOccurs="0" maxOccurs="1"/>

</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="0OriginType">

<xsd:annotation>
<xsd:documentat

ion>A data type for the origin of a relative location coordinate

system.</xsd:documentation>

<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:sequence>
<xsd:element ref=

""'n42:GeographicPoint”™ minOccurs="0

maxOccurs=""1"/>

<xsd:element ref="n42:0riginDescription”™ minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

<xsd:attribute name="originReference" type="xsd:IDREF" use="optional">

<xsd:annotation>
<xsd:documentat

ion>ldentifies the Radlnstrumentinformation, RadDetectoriInformation,

or Measuredltem instance to which a particular Origin instance applies; i.e., the
origin is defined as a radiation measurement instrument, radiation detector, or
measured item. </xsd:documentation>

</xsd:annotation>
</xsd:attribute>
</xsd:complexType>

<xsd:simpleType name="PercentSimpleType">

<xsd:annotation>
<xsd:documentat

ion>A data type for a percent value with range 0.0 to

100.0.</xsd:documentation>

</xsd:annotation>

<xsd:restriction base="xsd:double">
<xsd:maxInclusive value="100.0" fixed="true'">
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<xsd:annotation>
<xsd:documentation>100 percent</xsd:documentation>
</xsd:annotation>
</xsd:maxInclusive>
<xsd:minlnclusive value="0.0" fixed="true">
<xsd:annotation>
<xsd:documentation>zero percent</xsd:documentation>
</xsd:annotation>
</xsd:minlnclusive>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="PixelType">
<xsd:annotation>
<xsd:documentation>A data type for an image size measure in pixel
units.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="xsd:positivelnteger">
<xsd:attribute name="units" type="'xsd:token' use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be
pixel.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:simpleType name="PositiveDoubleListSimpleType'>
<xsd:annotation>
<xsd:documentation>A data type for a list of doubles restricted to positive
values.</xsd:documentation>
</xsd:annotation>
<xsd:list itemType="n42:PositiveDoubleSimpleType"/>
</xsd:simpleType>
<xsd:simpleType name="PositiveDoubleSimpleType">
<xsd:annotation>
<xsd:documentation>A data type for a double with values greater than
zero.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:double'">
<xsd:minExclusive value="0.0" fixed="true"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="PositivelntegerListSimpleType">
<xsd:annotation>
<xsd:documentation>A data type for a list of integers restricted to positive
values.</xsd:documentation>
</xsd:annotation>
<xsd:list itemType="xsd:positivelnteger'/>
</xsd:simpleType>
<xsd:complexType name="PositiveLengthCMType">
<xsd:annotation>
<xsd:documentation>A data type for a length measure whose value is positive and
expressed in centimeter (cm) units.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:PositiveDoubleSimpleType">
<xsd:attribute name="units" type="'xsd:token'" use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be centimeters
(cm) .</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="PositiveVolumeCCType">
<xsd:annotation>
<xsd:documentation>A data type for a volume measure whose value is positive and
expressed in cubic centimeter (cc) units.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
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<xsd:extension base="n42:PositiveDoubleSimpleType">
<xsd:attribute name="units" type="'xsd:token'" use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be cubic centimeters
(cc) .</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:simpleType name="RadAlarmCategoryCodeSimpleType'>
<xsd:annotation>
<xsd:documentation>A data type for the categories of alarms.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="Neutron">
<xsd:annotation>
<xsd:documentation>An alarm indicating presence of neutron
radiation.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Gamma'>
<xsd:annotation>
<xsd:documentation>An alarm indicating presence of gamma
radiation.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Alpha'">
<xsd:annotation>
<xsd:documentation>An alarm indicating presence of alpha
radiation.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Beta'>
<xsd:annotation>
<xsd:documentation>An alarm indicating presence of beta
radiation.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Isotope">
<xsd:annotation>
<xsd:documentation>An alarm indicating presence of a
radionuclide.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Other">
<xsd:annotation>
<xsd:documentation>An alarm produced by some other means.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="RadAlarmType'>
<xsd:annotation>
<xsd:documentation>A data type for radiation alarm information.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType"'>
<xsd:sequence>
<xsd:element ref="n42:RadAlarmDateTime" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadAlarmCategoryCode" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:RadAlarmDescription”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:AlarmAudiblelndicator™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadAlarmLightColor"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadAlarmEnergyWindowlndices"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadAlarmExtension”™ minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="radDetectorInformationReferences" type='"xsd:IDREFS"
use="required">
<xsd:annotation>
<xsd:documentation>ldentifies the RadDetectorInformation elements within the
N42 XML document for radiation detectors that were used to collect these data. There
shall be no duplicate IDREF values in the list.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
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</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="RadDetectorInformationType'>
<xsd:annotation>
<xsd:documentation>A data type for information regarding a rad
detector.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:seguence>
<xsd:element ref=""n42:RadDetectorName'™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadDetectorCategoryCode”™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:RadDetectorKindCode"™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref=""n42:RadDetectorDescription” minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadDetectorLengthValue”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadDetectorWidthValue™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadDetectorDepthValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadDetectorDiameterValue”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref=""n42:RadDetectorVolumeValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadDetectorCharacteristics”™ minOccurs="0"
maxOccurs="unbounded" />
<xsd:element ref="n42:RadDetectorinformationExtension"™ minOccurs="0"
maxOccurs=""unbounded* />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="RadDetectorStateType">
<xsd:annotation>
<xsd:documentation>A data type for the state(s) of a radiation detector used in
collecting the measurement data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref=""n42:StateVector™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:Fault”™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:RadDetectorCharacteristics” minOccurs="0"
maxOccurs=""unbounded"/>
<xsd:element ref=""n42:RadDetectorStateExtension” minOccurs="0"
maxOccurs=""unbounded" />
</xsd:sequence>
<xsd:attribute name="radDetectorInformationReference" type="xsd:IDREF"
use="required">
<xsd:annotation>
<xsd:documentation>ldentifies the RadDetectoriInformation element to which the
state data applies.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="RadDetectorCategoryCodeSimpleType">
<xsd:annotation>
<xsd:documentation>This list describes the category of a radiation detector based
on the type of particles and/or photon emission that it can detect from a radiological
or nuclear substance.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="Gamma">
<xsd:annotation>
<xsd:documentation>A detector that primarily detects gamma
rays.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Neutron'>
<xsd:annotation>
<xsd:documentation>A detector that primarily detects
neutrons.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Alpha">
<xsd:annotation>
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<xsd:documentation>A detector that primarily detects alpha
particles.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Beta">
<xsd:annotation>
<xsd:documentation>A detector that primarily detects beta
particles.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="X-ray">
<xsd:annotation>
<xsd:documentation>A detector that primary detects X-rays.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Other">
<xsd:annotation>
<xsd:documentation>A detector that does not fit any of the defined
categories.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="RadDetectorKindCodeSimpleType">
<xsd:annotation>
<xsd:documentation>This list describes the kinds of radiation detectors that may
compose a radiation instrument.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="HPGe">
<xsd:annotation>
<xsd:documentation>High Purity Germanium </xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="HPXe">
<xsd:annotation>
<xsd:documentation>High Pressure Xenon</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Nal">
<xsd:annotation>
<xsd:documentation>Sodium lodide</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="LaBr3">
<xsd:annotation>
<xsd:documentation>Lanthanum Bromide</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="LaCl3">
<xsd:annotation>
<xsd:documentation>Lanthanum Cloride</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="BGO">
<xsd:annotation>
<xsd:documentation>Bismuth Germanate scintillator</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="CZT">
<xsd:annotation>
<xsd:documentation>Cadmium Zinc Telluride</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="CdTe">
<xsd:annotation>
<xsd:documentation>Cadmium Telluride</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Csl">
<xsd:annotation>
<xsd:documentation>Cesium lodide</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="GMT">
<xsd:annotation>
<xsd:documentation>Geiger Muller Tube</xsd:documentation>
</xsd:annotation>
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</xsd:enumeration>
<xsd:enumeration value="GMTW">
<xsd:annotation>
<xsd:documentation>Windowed GM Tube</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="LiFiber">
<xsd:annotation>
<xsd:documentation>Lithium glass fiber</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="PVT">
<xsd:annotation>
<xsd:documentation>Polyvinyl Toluene</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="PS">
<xsd:annotation>
<xsd:documentation>Polystyrene</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="He3">
<xsd:annotation>
<xsd:documentation>3He proportional counter</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value=""He4">
<xsd:annotation>
<xsd:documentation>4He proportional counter</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="LiGlass">
<xsd:annotation>
<xsd:documentation>Lithium Glass</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Lil">
<xsd:annotation>
<xsd:documentation>Lithium lodide</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Srli2">
<xsd:annotation>
<xsd:documentation>Strontium lodide</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="CLYC">
<xsd:annotation>
<xsd:documentation>Cs2LiYCI6</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Cdwo4">
<xsd:annotation>
<xsd:documentation>Cadmium Tungstate</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="BF3">
<xsd:annotation>
<xsd:documentation>Boron Trifloride proportional counter</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Hgl2">
<xsd:annotation>
<xsd:documentation>Mercuric lodide</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="CeBr4">
<xsd:annotation>
<xsd:documentation>Cerium Bromide</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="LiCAF">
<xsd:annotation>
<xsd:documentation>LiCaAlF6</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="LiZnS">
<xsd:annotation>
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<xsd:documentation>6LiZnS</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="0ther">
<xsd:annotation>
<xsd:documentation>A kind of radiation detector not otherwise
defined.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="RadlnstrumentClassCodeSimpleType">
<xsd:annotation>
<xsd:documentation>This list describes the classes of radiation detection
instruments based on type and use.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="Backpack'">
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
IEC 62694 or ANSI/IEEE N42.43.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Dosimeter'>
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
IEC 61526, 1SO 4037-3, or ANSI/IEEE N42_.20.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Electronic Personal Emergency Radiation Detector">
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
ANSI/I1EEE N42.49A.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Mobile System'>
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
ANSI/I1EEE N42.43.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Network Area Monitor">
<xsd:annotation>
<xsd:documentation>A collection of radiation instruments working together as a
single instrument. This type of instrument may be described by any of the radiation
measurement instrument standards.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Neutron Handheld">
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
IEC 62534.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Personal Radiation Detector'>
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
IEC 62401 or ANSI/IEEE N42_.32.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Radionuclide ldentifier">
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
IEC 62327 or ANSI/IEEE N42.34.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Portal Monitor">
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
IEC 62244 or ANSI/IEEE N42.35.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Spectroscopic Portal Monitor">
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
IEC 62484 or ANSI/IEEE N42.38.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
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<xsd:enumeration value="Spectroscopic Personal Radiation Detector'>
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
IEC 62618 or ANSI/IEEE N42.48.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Gamma Handheld">
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
IEC 62533 or ANSI/IEEE N42.33.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Transportable System">
<xsd:annotation>
<xsd:documentation>Radiation measurement instruments best described by
ANSI/I1EEE N42.43.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Other">
<xsd:annotation>
<xsd:documentation>A class of radiation measurement instrument not otherwise
defined.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="RadlnstrumentDataType'>
<xsd:annotation>
<xsd:documentation>A data type for the output of a radiation detection instrument
from a detection event.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref=""n42:RadlnstrumentDataCreatorName"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:Radlnstrumentinformation” minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:RadDetectorlInformation” minOccurs="1"
maxOccurs=""unbounded" />
<xsd:element ref="n42:RadltemInformation”™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element ref="n42:RadMeasurement’” minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:RadMeasurementGroup”™ minOccurs="0"
maxOccurs=""unbounded" />
<xsd:element ref="n42:EnergyCalibration” minOccurs="0"
maxOccurs="unbounded"/>
<xsd:element ref="n42:FWHMCalibration™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:TotalEfficiencyCalibration”™ minOccurs="0"
maxOccurs="unbounded"/>
<xsd:element ref="n42:FullEnergyPeakEfficiencyCalibration” minOccurs="0"
maxOccurs=""unbounded" />
<xsd:element ref="n42:IntrinsicFullEnergyPeakEfficiencyCalibration”
minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:IntrinsicSingleEscapePeakEfficiencyCalibration”
minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:IntrinsicDoubleEscapePeakEfficiencyCalibration”
minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:EnergyWindows"™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:DerivedData" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:AnalysisResults”™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:MultimediaData”™ minOccurs="0" maxOccurs="unbounded"/>
</xsd:choice>
<xsd:element ref="n42:RadlnstrumentDataExtension’” minOccurs="0"
maxOccurs=""unbounded"/>
</xsd:sequence>
<xsd:attribute name='"n42DocUUID" use="optional">
<xsd:annotation>
<xsd:documentation>A universally unique identifier for this particular N42
XML document. See ISO/IEC 11578.</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:pattern value="[a-fA-F0-9]{8}-[a-fA-F0-9]{4}-[a-TA-F0-9]1{4}-[a-fA-FO-
91{4}-[a-fA-FO-9]{12}">
<xsd:annotation>
<xsd:documentation>Defines a format constraint in the canonical form of
an UUID as specified in ISO/IEC 11578.</xsd:documentation>
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</xsd:annotation>
</xsd:pattern>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="n42DocDateTime" type="'xsd:dateTime'" use="optional">
<xsd:annotation>
<xsd:documentation>Provides the date and time of creation of this particular
N42 XML document.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="RadlnstrumentinformationType">
<xsd:annotation>
<xsd:documentation>A data type that provides information regarding a radiation
detection instrument.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:sequence>
<xsd:element ref=""n42:RadlnstrumentManufacturerName"™ minOccurs="1"
maxOccurs=""1"/>
<xsd:element ref="n42:Radlnstrumentldentifier”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadlnstrumentModelName"™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref=""n42:RadlnstrumentDescription” minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadlnstrumentClassCode"™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:RadlnstrumentVersion”™ minOccurs="1" maxOccurs="unbounded"/>
<xsd:element ref="n42:RadlnstrumentQualityControl"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadlnstrumentCharacteristics'™ minOccurs="0"
maxOccurs="unbounded"/>
<xsd:element ref="n42:RadlnstrumentinformationExtension”™ minOccurs="0"
maxOccurs=""unbounded" />
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="RadlnstrumentModeCodeSimpleType">
<xsd:annotation>
<xsd:documentation>A data type for the operating modes of a radiation detection
instrument.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="Calibrate">
<xsd:annotation>
<xsd:documentation>Calibration mode</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Long Dwell">
<xsd:annotation>
<xsd:documentation>The radiation measurement instrument makes a single long
measurement. For example, when a transportable system is stationary, measuring a source
for higher accuracy.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Search">
<xsd:annotation>
<xsd:documentation>The radiation measurement instrument makes a series of short
measurements. For example, when a transportable system is moving and searching for
sources, collecting gross count rates or spectra periodically. Another example, a
portal monitor that collects gross count rates periodically while conveyances are in
transit.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Test">
<xsd:annotation>
<xsd:documentation>Test or diagnostics mode</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="0Other">
<xsd:annotation>
<xsd:documentation>0ther</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
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</xsd:simpleType>
<xsd:complexType name="RadlnstrumentQualityControlType">
<xsd:annotation>
<xsd:documentation>A data type for rad instrument quality control
information.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:InspectionDateTime"” minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:InCalibrationlndicator™ minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="RadlnstrumentStateType">
<xsd:annotation>
<xsd:documentation>A data type for the state of a radiation instrument used in
collecting the measurement data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:RadlnstrumentModeCode"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadlnstrumentModeDescription”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:StateVector"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:Fault” minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:RadlnstrumentCharacteristics"™ minOccurs="0"
maxOccurs=""unbounded"/>
<xsd:element ref="n42:RadlnstrumentStateExtension" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="radlnstrumentlnformationReference" type="xsd:IDREF"
use=""required'>
<xsd:annotation>
<xsd:documentation>ldentifies the Radlnstrumentinformation element to which the
state data applies.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="RadlnstrumentVersionType">
<xsd:annotation>
<xsd:documentation>A data type for version information for the relevant components
of a radiation instrument.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:RadlnstrumentComponentName"” minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:RadlnstrumentComponentVersion'" minOccurs="1"
maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="RadltemlnformationType">
<xsd:annotation>
<xsd:documentation>A data type that provides information regarding an item from
which radiation is being measured by the radiation instrument, and measurement data is
reported in this xml document.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:RadltemDescription”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadltemQuantity” minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadltemMeasurementGeometryDescription'" minOccurs="0"
maxOccurs="1"/>
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<xsd:element ref="n42:RadltemCharacteristics'" minOccurs="0"
maxOccurs="unbounded"/>
<xsd:element ref="n42:RadltemInformationExtension" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="RadltemQuantityType">
<xsd:annotation>
<xsd:documentation>A data type for expressing a quantity measure of a item that is
the source of the radiation measurement contained in this xml
document.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType"'>
<xsd:sequence>
<xsd:element ref="n42:RadltemQuantityValue'" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:RadltemQuantityUncertaintyValue"™ minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="n42:RadltemQuantityUnits" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="RadltemStateType'>
<xsd:annotation>
<xsd:documentation>A data type for the state of an item that is the subject of a
radiation measurement.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:seguence>
<xsd:element ref="n42:StateVector" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadltemCharacteristics" minOccurs="0"
maxOccurs="unbounded" />
<xsd:element ref="n42:RadltemStateExtension” minOccurs="0"
maxOccurs=""unbounded"/>
</xsd:sequence>
<xsd:attribute name="radltemlnformationReference" type="xsd:IDREF" use="required">
<xsd:annotation>
<xsd:documentation>ldentifies the RadltemInformation element to which the state
data applies.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="RadMeasurementGroupType'>
<xsd:annotation>
<xsd:documentation>A data type for identifying associated groups of
RadMeasurements.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:RadMeasurementGroupDescription” minOccurs="0"
maxOccurs="1"/>
</xsd:sequence>
<xsd:attribute name="radMeasurementGroupUUID" use="optional">
<xsd:annotation>
<xsd:documentation>A universally unique identifier with in the N42 XML document
for a particular measurement group. See ISO/IEC 11578.</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:pattern value="[a-fA-F0-9]{8}-[a-fA-F0-9]{4}-[a-fA-F0-9]1{4}-[a-fA-FO-
91{4}-[a-fA-FO-9]{12}">
<xsd:annotation>
<xsd:documentation>Defines a format constraint in the canonical form of
an UUID as specified in ISO/IEC 11578.</xsd:documentation>
</xsd:annotation>
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</xsd:pattern>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="RadMeasurementType">
<xsd:annotation>
<xsd:documentation>A data type for a set of radiation measurements that were taken
in the same time period.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:MeasurementClassCode" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:StartDateTime" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:RealTimeDuration” minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:Spectrum” minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:GrossCounts" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:DoseRate’” minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:TotalDose"™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:ExposureRate'" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:TotalExposure"™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:RadlnstrumentState" minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadDetectorState”™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:RadltemState'" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:0ccupancylndicator”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RadMeasurementExtension'™ minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="radMeasurementGroupReferences" type="'xsd:IDREFS"
use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the RadMeasurementGroup element(s) within the N42
XML document that applies to this particular analysis. There shall be no duplicate
IDREF values in the list.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="radltemInformationReferences" type='xsd:IDREFS"
use="‘optional">
<xsd:annotation>
<xsd:documentation>ldentifies the RadltemInformation elements that are the
object of the radiation measurement. There shall be no duplicate IDREF values in the
list.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="RelativelLocationType'>
<xsd:annotation>
<xsd:documentation>A data type for describing the relative location of an
object.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:sequence>
<xsd:element ref="n42:RelativeLocationAzimuthValue”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RelativeLocationlnclinationValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:DistanceValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:0rigin" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="ReqldComplexObjectType">
<xsd:annotation>
<xsd:documentation>A base type for providing a Remark and a required id via
inheritance to applicable Types.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:sequence>
<xsd:element ref="n42:Remark"™ minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="id" type="xsd:ID" use="required">
<xsd:annotation>
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<xsd:documentation>Uniquely identifies an instance of an element defined by a
complex object type within the N42 XML document.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:complexType>
<xsd:simpleType name="SourceGeometryCodeSimpleType">
<xsd:annotation>
<xsd:documentation> This list describes the configurations that are applicable for
the geometry of a radiation source detected by a radiation
instrument.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="Point">
<xsd:annotation>
<xsd:documentation>A radiation source whose geometry is determined to a
specific point.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Extended'>
<xsd:annotation>
<xsd:documentation>A radiation source whose geometry is determined to an area,
and not a specific point.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Undetermined">
<xsd:annotation>
<xsd:documentation>A radiation source whose geometry has not been
determined.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name="SourcePositionType">
<xsd:annotation>
<xsd:documentation>A data type for identifying the location of a nuclide source by
actual georef coordinates or by relation to another object.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:choice minOccurs="1" maxOccurs="1">
<xsd:element ref="n42:GeographicPoint”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:LocationDescription”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RelativelLocation” minOccurs="0" maxOccurs="1"/>
</xsd:choice>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="SpectrumPeakAnalysisResultsType">
<xsd:annotation>
<xsd:documentation>A data type for the results of a radiation data spectrum peak
analysis.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:SpectrumPeak'” minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="n42:SpectrumPeakAnalysisResultsExtension" minOccurs="0"
maxOccurs=""unbounded"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="SpectrumPeakEnergyKeVType'>
<xsd:annotation>
<xsd:documentation>A data type for a spectrum peak energy measure whose value is
positive and measured in keV.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:PositiveDoubleSimpleType">
<xsd:attribute name="units" type="'xsd:token'" use="optional">
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<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be
keV.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="SpectrumPeakType">
<xsd:annotation>
<xsd:documentation>A data type that provides spectrum peak analysis results
information for a single peak. </xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:0ptldComplexObjectType">
<xsd:sequence>
<xsd:element ref="n42:SpectrumPeakEnergyValue'"™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:SpectrumPeakExpectedEnergyValue'"™ minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="n42:SpectrumPeakFWHMValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:SpectrumPeakNetAreaValue"™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:SpectrumPeakNetAreaUncertaintyValue"™ minOccurs="0"
maxOccurs="1"/>
<xsd:element ref="n42:SpectrumPeakExtension" minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="SpectrumType">
<xsd:annotation>
<xsd:documentation>A data type that provides spectrum measurement
data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:complexContent>
<xsd:extension base="n42:ReqldComplexObjectType">
<xsd:sequence>
<xsd:element ref=""n42:LiveTimeDuration"”™ minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:ChannelData" minOccurs="1" maxOccurs="1"/>
<xsd:element ref="n42:SpectrumExtension"” minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="energyCalibrationReference" type='"xsd:IDREF" use="required'>
<xsd:annotation>
<xsd:documentation>ldentifies the EnergyCalibration element within the N42 XML
document that applies to a particular spectrum.</xsd:documentation>
<xsd:attribute name="totalEfficiencyCalibrationReference" type="xsd:IDREF"
use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the TotalEfficiencyCalibrationReference element
within the N42 XML document that applies to a particular spectrum.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="intrinsicSingleEscapePeakEfficiencyCalibrationReference"
type=""xsd: IDREF" use="optional'>
<xsd:annotation>
<xsd:documentation>ldentifies the
IntrinsicSingleEscapePeakEfficiencyCalibration element within the N42 XML document that
applies to this spectrum.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="FWHMCalibrationReference" type='xsd:IDREF" use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the FWHMCalibration element within the N42 XML
document that applies to a particular spectrum.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="intrinsicDoubleEscapePeakEfficiencyCalibrationReference"
type=""xsd: IDREF" use="optional'>
<xsd:annotation>
<xsd:documentation>ldentifies the
IntrinsicDoubleEscapePeakEfficiencyCalibration element within the N42 XML document that
applies to a particular spectrum.</xsd:documentation>
</xsd:annotation>
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</xsd:attribute>
<xsd:attribute name="intrinsicFullEnergyPeakEfficiencyCalibrationReference"
type=""xsd: IDREF" use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the IntrinsicFullEnergyPeakEfficiencyCalibration
element within the N42 XML document that applies to a particular
spectrum.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="fullEnergyPeakEfficiencyCalibrationReference" type="xsd:IDREF"
use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the FullEnergyPeakEfficiencyCalibration element
within the N42 XML document that applies to a particular spectrum.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="radDetectorInformationReference" type="xsd:IDREF"
use="‘optional">
<xsd:annotation>
<xsd:documentation>Reference to the radiation detector that was used to collect
these data.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="radRawSpectrumReferences" type='xsd:IDREFS" use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the Spectrum data element(s) used to produce
derived data. There shall be no duplicate IDREF values in the list. This attribute is
required whenever the element is used within a DerivedData block, and is prohibited
otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="SpeedType'>
<xsd:annotation>
<xsd:documentation>A speed measure where the units are meters per second
(m/s) .</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="xsd:double">
<xsd:attribute name="units" type='"xsd:token" use="optional'>
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be meters per second
(m/s) .</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="StateVectorType'>
<xsd:annotation>
<xsd:documentation>A data type that provides location, orientation,and speed state
data for an object, such as a radiation detection instrument/detector or an item being
measured by an instrument/detector.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:sequence>
<xsd:choice minOccurs="0" maxOccurs="1">
<xsd:element ref="n42:GeographicPoint”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:LocationDescription'”™ minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:RelativelLocation” minOccurs="0" maxOccurs="1"/>
</xsd:choice>
<xsd:element ref="n42:0rientation” minOccurs="0" maxOccurs="1"/>
<xsd:element ref="n42:SpeedValue”™ minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
<xsd:simpleType name="StringListSimpleType">
<xsd:annotation>
<xsd:documentation>A data type for a list of strings.</xsd:documentation>
</xsd:annotation>
<xsd:list itemType="xsd:string"/>
</xsd:simpleType>
<xsd:complexType name="TotalDoseType'>
<xsd:annotation>
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<xsd:documentation>A data type for TotalDose data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:TotalDoseuSvType">
<xsd:attribute name="radRawTotalDoseReferences" type="'xsd:IDREFS" use="optional'>
<xsd:annotation>
<xsd:documentation>ldentifies the TotalDose measurement data element(s) used to
produce derived data. There shall be no duplicate IDREF values in the list. This
attribute is required whenever the element is used within a DerivedData block and
prohibited otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="radDetectorInformationReference" type="'xsd:IDREF"
use="required">
<xsd:annotation>
<xsd:documentation>Reference to the radiation detector that was used to collect
these data.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="TotalDoseuSvType">
<xsd:annotation>
<xsd:documentation>A data type for a radiation total dose measure whose value is
nonnegative and expressed in microsieverts (uSv) units.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:NonNegativeDoubleSimpleType'>
<xsd:attribute name="units" type="'xsd:token" use="optional">
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be microsieverts
(Sv) .</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="i1d" type='"xsd:ID" use="required">
<xsd:annotation>
<xsd:documentation>Uniquely identifies an instance of an element defined by a
complex object type within the N42 XML document.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="TotalExposuremRType">
<xsd:annotation>
<xsd:documentation>A data type for a radiation total exposure measure whose value
is nonnegative and expressed in milliroentgen (mR) units.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
<xsd:simpleContent>
<xsd:extension base="n42:NonNegativeDoubleSimpleType'>
<xsd:attribute name="units" type=''xsd:token" use="optional'>
<xsd:annotation>
<xsd:documentation>The values unit of measure, which must be milliroentgen
(mR) .</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="i1d" type='"xsd:ID" use="required">
<xsd:annotation>
<xsd:documentation>Uniquely identifies an instance of an element defined by a
complex object type within the N42 XML document.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:complexType name="TotalExposureType'>
<xsd:annotation>
<xsd:documentation>A data type for TotalExposure data.</xsd:documentation>
<xsd:appinfo>
</xsd:appinfo>
</xsd:annotation>
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<xsd:simpleContent>
<xsd:extension base="n42:TotalExposuremRType'>
<xsd:attribute name="radDetectorInformationReference" type="xsd:IDREF"
use="required">
<xsd:annotation>
<xsd:documentation>Reference to the radiation detector that was used to collect
these data.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
<xsd:attribute name="radRawTotalExposureReferences" type='xsd:I1DREFS"
use="optional">
<xsd:annotation>
<xsd:documentation>ldentifies the TotalExposure measurement data element(s)
used to produce derived data. There shall be no duplicate IDREF values in the list.
This attribute is required whenever the element is used within a DerivedData block, and
prohibited otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:attribute>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
<xsd:simpleType name="ValueDataClassCodeSimpleType'>
<xsd:annotation>
<xsd:documentation>This list describes the atomic data classes available for
defining the underlying data class for data elements represented by string values. The
data classes are a subset of the W3c data types and the derived atomic data types
defined in this standard.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:token">
<xsd:enumeration value="anyURI">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#anyURI</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="base64Binary'>
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#base64Binary</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="boolean">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#boolean</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="byte">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#byte</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="'date">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#date</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="dateTime">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#dateTime</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="decimal">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.-html#decimal</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="double">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#double</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="DoubleList">
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<xsd:annotation>

<xsd:documentation>A list of doubles.</xsd:documentation>

</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="duration">

<xsd:annotation>
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<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes.html#duration</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="float">
<xsd:annotation>

<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes.html#float</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="hexBinary">
<xsd:annotation>

<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes.html#hexBinary</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="ID">
<xsd:annotation>

<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes.-html#1D</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="IDREF">
<xsd:annotation>

<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes.html#IDREF</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="IDREFS">
<xsd:annotation>

<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes.-html#1DREFS</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="int">
<xsd:annotation>

<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes._html#int</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="integer">
<xsd:annotation>

<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes.html#integer</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="long">
<xsd:annotation>

<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes.-html#long</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Name">
<xsd:annotation>

<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes.html#Name</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value=""NCName'>
<xsd:annotation>

<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes.-html#NCName</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="negativelnteger">
<xsd:annotation>

<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-

20041028/datatypes.html#negativelnteger</xsd:documentation>

</xsd:annotation>

</xsd:enumeration>

<xsd:enumeration value="NonBlankString'>
<xsd:annotation>
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<xsd:documentation>A string that is not empty and does not consist of only
white space characters.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="NonNegativeDoubleList">
<xsd:annotation>
<xsd:documentation>A list of doubles with value of zero or
greater.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="NonNegativeDouble">
<xsd:annotation>
<xsd:documentation>A double with value of zero or greater.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="nonNegativelnteger'>
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.-html#nonNegativelnteger</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="nonPositivelnteger'>
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.-html#nonPositivelnteger</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="normalizedString">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#normalizedString</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="Percent">
<xsd:annotation>
<xsd:documentation>A percent value with range 0.0 to 100.0.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="PositiveDoubleList">
<xsd:annotation>
<xsd:documentation>A list of doubles restricted to positive
values.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="PositiveDouble">
<xsd:annotation>
<xsd:documentation>A double with values greater than zero.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="positivelnteger">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes._html#positivelnteger</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="PositivelntegerList">
<xsd:annotation>
<xsd:documentation>A list of integers restricted to positive
values.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="short">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#short</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="string">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.-html#string</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="StringList">
<xsd:annotation>
<xsd:documentation>A list of space separated strings.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>



~ 150 — 62755 © IEC:2012(E)

<xsd:enumeration value="time">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#time</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="token">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#Token</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="unsignedByte'>
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#unsignedByte</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="unsignedInt">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#unsignedlnt</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="unsignedLong">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#unsignedLong</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="unsignedShort">
<xsd:annotation>
<xsd:documentation>As defined in http://www.w3.0rg/TR/2004/REC-xmlschema-2-
20041028/datatypes.html#unsignedShort</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
<xsd:enumeration value="ZeroToOneDouble'>
<xsd:annotation>
<xsd:documentation>A double with positive value between 0.0 and
1.0.</xsd:documentation>
</xsd:annotation>
</xsd:enumeration>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name=""ZeroToOneDoubleSimpleType">
<xsd:annotation>
<xsd:documentation>A data type for a double with positive value between 0.0 and
1.0.</xsd:documentation>
</xsd:annotation>
<xsd:restriction base="xsd:double">
<xsd:maxInclusive value="1.0" fixed="true"/>
<xsd:minlnclusive value="0.0" fixed="true"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:element name="AlarmAudiblelndicator”™ type="xsd:boolean"™ nillable="false">
<xsd:annotation>
<xsd:documentation>Indicates if an audible alarm was annunciated; true if an
audible alarm was announced, false otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisAlgorithmComponentName"
type=""n42:NonBlankStringSimpleType" nillable="false">
<xsd:annotation>
<xsd:documentation>Name of an algorithm component.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisAlgorithmComponentVersion"
type="n42:NonBlankStringSimpleType" nillable="false">
<xsd:annotation>
<xsd:documentation>Version information for the algorithm
component.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisAlgorithmCreatorName" type='xsd:string"” nillable="false">
<xsd:annotation>
<xsd:documentation>Creator or implementer of the analysis
algorithm.</xsd:documentation>
</xsd:annotation>
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</xsd:element>
<xsd:element name="AnalysisAlgorithmDescription" type='xsd:string"” nillable="false">
<xsd:annotation>
<xsd:documentation>Free-form text describing the analysis
algorithm.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisAlgorithmSetting"” type="n42:AnalysisAlgorithmSettingType"
nillable="false">
<xsd:annotation>
<xsd:documentation>List of name - value pairs describing analysis setting
information.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisAlgorithmSettingName"™ type='""n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Name of an algorithm setting parameter.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisAlgorithmSettingUnits" type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The units of measure of the algorithm setting value,
identified by the AnalysisAlgorithmSettingName element, if needed.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisAlgorithmSettingValue" type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Value of the setting parameter identified by the
AnalysisAlgorithmSettingName element.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisAlgorithmName"™ type="xsd:string"” nillable="false">
<xsd:annotation>
<xsd:documentation>A unique name of the analysis algorithm.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisAlgorithmVersion" type="n42:AnalysisAlgorithmVersionType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Information describing the version of a particular analysis
algorithm component.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisComputationDuration'” nillable="false">
<xsd:annotation>
<xsd:documentation>Time (duration) for convergence of the analysis algorithm;
i.e., time from start to finish to produce the analysis results.</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:duration'>
<xsd:minlnclusive value="POYOMODTOHOMOS" fixed=""true">
<xsd:annotation>
<xsd:documentation>Duration may not be negative.</xsd:documentation>
</xsd:annotation>
</xsd:minlnclusive>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="AnalysisConfidenceValue'" type="n42:PercentSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Indication of confidence, as a percent ranging from 0.0 to
100.0, in the overall accuracy of the analysis, where increasing values indicate higher
confidence.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisResultDescription” type="xsd:string" nillable="false">
<xsd:annotation>
<xsd:documentation>Free-form text describing the overall conclusion of the
analysis regarding the source of concern. </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisResults"” type="n42:AnalysisResultsType" nillable="false">
<xsd:annotation>
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<xsd:documentation>The collection of information resulting from the analysis of
the radiation measurements or derived data.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisResultsExtension" abstract="true"™ nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisResultStatusCode"
type="n42:AnalysisResultStatusCodeSimpleType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>Describes the success or failure status of the measurement
analysis. If this element is omitted, the analysis is considered successful. The
AnalysisResultDescription element shall be used to describe an analysis failure in
detail .</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AnalysisStartDateTime" type="xsd:dateTime" nillable="false">
<xsd:annotation>
<xsd:documentation>Date and time at which the analysis was started.
</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AverageCountRateUncertaintyValue" type='"n42:CountRateCPSType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The 1l-sigma uncertainty in AverageCountRateValue, in counts
per second (cps).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AverageCountRateValue'" type="n42:CountRateCPSType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The average count rate observed over all measurements input to
AnalysisResults, in counts per second (cps).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AverageDoseRateUncertaintyValue"™ type='n42:DoseRateuSvhType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The combined l-sigma uncertainty associated with the average
ambient dose equivalent rate reported in the analysis results, expressed in
microsieverts per hour (Sv/h).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AverageDoseRateValue' type="'n42:DoseRateuSvhType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The average ambient dose equivalent rate reported in the
analysis results, expressed in microsieverts per hour (Sv/h).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AverageExposureRateUncertaintyValue"
type=""n42:ExposureRatemRhType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>The combined l-sigma uncertainty associated with the average
exposure rate reported in the analysis results, expressed in milliroentgen per hour
(mR/h) .</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AverageExposureRateValue" type="n42:ExposureRatemRhType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The average exposure rate reported in the analysis results,
expressed in milliroentgen per hour (mR/h).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="BackgroundCountRateUncertaintyValue'" type="n42:CountRateCPSType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The 1l-sigma uncertainty in the background count rate used in
the analysis, in counts per second (cps).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="BackgroundCountRateValue" type='"n42:CountRateCPSType"
nillable="false">
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<xsd:annotation>
<xsd:documentation>The background rate used in the analysis, in counts per second
(cps) -</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="BackgroundDoseRateUncertaintyValue" type='"n42:DoseRateuSvhType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The 1l-sigma absolute uncertainty in the value of
BackgroundDoseRateValue, in microsieverts per hour (Sv/h).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="BackgroundDoseRateValue' type=''n42:DoseRateuSvhType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The background ambient dose equivalent rate used in the
analysis, in microsieverts per hour (Sv/h).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="BackgroundExposureRateUncertaintyValue"
type=""n42:ExposureRatemRhType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>The combined l-sigma uncertainty associated with the average
background exposure rate reported in the analysis results, expressed in milliroentgen
per hour (mR/h).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="BackgroundExposureRateValue" type="n42:ExposureRatemRhType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The average background exposure rate reported in the analysis
results, expressed in milliroentgen per hour (mR/h).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="BinaryBase640bject" type="xsd:base64Binary" nillable="false">
<xsd:annotation>
<xsd:documentation>Base 64 binary encoding of data.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="BinaryHexObject" type="xsd:hexBinary" nillable="false">
<xsd:annotation>
<xsd:documentation>Hex binary encoding of data.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="BinaryUTF80bject" type="xsd:string” nillable="false">
<xsd:annotation>
<xsd:documentation>UTF8 binary encoding of data.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="CalibrationDateTime" type="'xsd:dateTime" nillable="false">
<xsd:annotation>
<xsd:documentation>The date and time at which the calibration was put into
service.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="ChannelData" type="n42:ChannelDataType" nillable="false">
<xsd:annotation>
<xsd:documentation>A list of values, one for each of a spectrum®s channels. The
values represent the number of counts per channel.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Characteristic" type='"n42:CharacteristicType" nillable="false">
<xsd:annotation>
<xsd:documentation>Describes an additional characteristic of something, such as a
radiation instrument, detector, or item being inspected.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="CharacteristicGroup" type='n42:CharacteristicGroupType"
nillable="false">
<xsd:annotation>
<xsd:documentation>A set of Characteristic grouped in some manner, such as health
characteristics of an instrument subsystem or detector.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="CharacteristicGroupName" type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
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<xsd:documentation>The free-form name of the
CharacteristicGroup.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="CharacteristicName"™ type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The free-form name of the Characteristic.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="CharacteristicValue”™ type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The value of the Characteristic.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="CharacteristicValueDataClassCode"
type="n42:ValueDataClassCodeSimpleType" nillable="false">
<xsd:annotation>
<xsd:documentation>The data class of the CharacteristicValue.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="CharacteristicValueUnits" type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The unit of measure of the
CharacteristicValue.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="CoefficientValues"” nillable="false">
<xsd:annotation>
<xsd:documentation>The values of the coefficients of a second-order polynomial
describing the energy calibration in which the energies are expressed in keV. The
equation has the form: E = TO + T1*C + T2*C2 Where E is the energy in keV, C
is the channel position, TO is the offset coefficient, Tl is the gain coefficient, and
T2 is the quadratic coefficient. The first value in the list is term 0, the second term
1, and the third value term 2. If the energy calibration is linear, the third
coefficient (T2) shall be zero.</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="n42:DoubleListSimpleType">
<xsd:length value="3" fixed="true">
<xsd:annotation>
<xsd:documentation>Three and only three coefficient values are
allowed.</xsd:documentation>
</xsd:annotation>
</xsd:length>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="CountData" type="n42:NonNegativeDoubleListSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The number of counts accumulated during a measurement period
over the entire energy range measured by the radiation detector or within pre-defined
energy windows.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="DerivedData" type="n42:DerivedDataType'" nillable="false">
<xsd:annotation>
<xsd:documentation>Data derived from raw measured data for use in
analysis.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="DerivedDataExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="DistanceValue" type="n42:DistanceType" nillable="false">
<xsd:annotation>
<xsd:documentation>The scalar distance between the center of an object (i.e.,
instrument, detector, or item) or nuclide and the center of a reference point
(Origin).</xsd:documentation>
</xsd:annotation>
</xsd:element>
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<xsd:element name="DoseAnalysisResults” type='n42:DoseAnalysisResultsType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Results of the analysis of the radiation ambient dose
equivalent data for a measured item(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="DoseAnalysisResultsExtension” abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="DoseRate" type="n42:DoseRateType’” nillable="false">
<xsd:annotation>
<xsd:documentation>The measured ambient dose equivalent rate, provided as a value
and/or a qualitative description.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="DoseRatelLevelDescription" type="'xsd:string"” nillable="false">
<xsd:annotation>
<xsd:documentation>A qualitative description of the radiation ambient dose
equivalent rate level, such as low/medium/high or a numerical scale 0 to 9.
</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="DoseRateValue" type="n42:DoseRateuSvhType" nillable="false">
<xsd:annotation>
<xsd:documentation>The measured ambient radiation dose equivalent rate value, in
microsieverts per hour (Sv/h).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="EfficiencyUncertaintyValues"
type=""n42:NonNegativeDoubleListSimpleType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>The list of the 1-sigma absolute uncertainties in the
EfficiencyValues. </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="EfficiencyValues”™ type='""n42:NonNegativeDoubleListSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The list of efficiency values as decimal fractions; i.e.,
normally between 0.0 and 1.0.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="ElevationAccuracyValue"™ nillable="false">
<xsd:annotation>
<xsd:documentation>Describes the estimated accuracy of the elevation of a
geographic point.</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:decimal'>
<xsd:minlnclusive value="0" fixed="true">
<xsd:annotation>
<xsd:documentation>Accuracy value is non-negative.</xsd:documentation>
</xsd:annotation>
</xsd:minlnclusive>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="ElevationOffsetAccuracyValue"™ nillable="false">
<xsd:annotation>
<xsd:documentation>Describes the estimated accuracy of the elevation offset
vertically to the earth®s surface from a geographic point.</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:decimal">
<xsd:minExclusive value="0" fixed="true">
<xsd:annotation>
<xsd:documentation>Accuracy value is non-negative.</xsd:documentation>
</xsd:annotation>
</xsd:minExclusive>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="ElevationOffsetValue" type='xsd:decimal” nillable="false">
<xsd:annotation>
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<xsd:documentation> The difference between the Elevation at the point of
coordinate measurement and the earth"s surface in meters.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="ElevationValue" type="xsd:decimal"™ nillable="false">
<xsd:annotation>
<xsd:documentation> Elevation of a GeographicPoint in meters relative to the
applicable datums ellipsoid.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="EncodingMIMEKind" type='xsd:string" nillable="false">
<xsd:annotation>
<xsd:documentation>Encoding MIME type of a digital data file.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="EnergyBoundaryValues" type='"n42:EnergiesKeVType" nillable="false">
<xsd:annotation>
<xsd:documentation>The list of energy values that indicate the energy of the
start of each channel in a spectrum and the end of the last channel of the spectrum;
the energies shall appear in the list in increasing order.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="EnergyCalibration" type="n42:EnergyCalibrationType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Energy calibration information that spectrum measurements can
reference as applicable to a particular spectrum.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="EnergyDeviationValues" type="n42:EnergyDeviationsKeVType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The data describing the differences in the energies predicted

by an energy calibration coefficients equation and the true energies. EPredicted =
TO + T1*C + T2*C2 EDeviation = f(EPredicted) EActual = EPredicted +
EDeviation Where Tn are the coefficients from the CoefficientValues element data,

C is the channel position (the first channel starts at 0.0), EPredicted is the
predicted energy (in keV) at channel C, EDeviation is the energy deviation value (in
keV) from interpolation of the EnergyValues and EnergyDeviationValues data, and EActual
is the final corrected energy at channel C.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="EnergyValues" type='"n42:EnergiesKeVType" nillable="false">
<xsd:annotation>
<xsd:documentation>A list of energy values, in units of keV; the energies shall
appear in the list in strictly increasing order. This element appears paired with an
element that provides a corresponding list of other values, such as the
EnergyDeviationValues, FWHMValues, or EfficiencyValues elements. The number and order
of corresponding values in the pair of lists must match.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="EnergyWindows"™ type='n42:EnergyWindowsType" nillable="false">
<xsd:annotation>
<xsd:documentation>The definition of a set of energy windows used in gross
counting.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="ExposureAnalysisResults" type="n42:ExposureAnalysisResultsType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Results of the analysis of the radiation exposure data for a
measured item(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="ExposureAnalysisResultsExtension" abstract="true"
nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="ExposureRate" type='"n42:ExposureRateType" nillable="false">
<xsd:annotation>
<xsd:documentation>The radiation exposure rate, provided as the measured value,
and/or a qualitative description of the exposure rate level _</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="ExposureRatelLevelDescription" type='xsd:string"” nillable="false">
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<xsd:annotation>
<xsd:documentation>A qualitative description of the radiation exposure rate
level, such as low, medium, high, or a numerical scale 0 to 9. </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="ExposureRateValue" type="n42:ExposureRatemRhType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The measured radiation exposure rate value, in milliroentgen
per hour (mR/h).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Fault” type="n42:FaultType"” nillable="false">
<xsd:annotation>
<xsd:documentation>The collection of information describing an error that
occurred in the instrument, a specific detector, or during the analysis of
data.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="FaultCodeValue" type="xsd:string" nillable="false">
<xsd:annotation>
<xsd:documentation>An instrument-specific code that identifies the error or
problem.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="FaultDescription" type='xsd:string" nillable="false">
<xsd:annotation>
<xsd:documentation>A description of the problem that
occurred.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="FaultExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="FaultSeverityCode" type="n42:FaultSeverityCodeSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The seriousness of a fault.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="FullEnergyPeakEfficiencyCalibration"
type="n42:EfficiencyCalibrationType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>A full-energy peak efficiency calibration. The full-energy
peak efficiency at any value of energy is the ratio of the net counts in a peak at that
energy to the number of photons emitted by a source at that energy.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="FWHMCalibration" type="n42:FWHMCalibrationType' nillable="false">
<xsd:annotation>
<xsd:documentation>The FWHM calibration for a gamma radiation detector; i.e.,
FWHM as a function of energy.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="FWHMUncertaintyValues" type="n42:FWHMUncertaintiesKeVType"
nillable="false">
<xsd:annotation>
<xsd:documentation>A list of the 1-sigma absolute uncertainties in units of keV,
in the FWHM values contained in the FWHMValues element list. The number and order of
corresponding values in the FWHMValues and FWHMUncertaintyValues lists must
match.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="FWHMValues" type="n42:FWHMKeVType" nillable="false">
<xsd:annotation>
<xsd:documentation>A list of FWHM values, in units of keV. The number and order
of corresponding values in the EnergyValues and FWHMValues lists must
match.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="GeographicPoint" type="n42:GeographicPointType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>Geographical coordinates providing latitude, longitude, and
elevation (at the point of measurement and at the point on the earths surface), and
uncertainty of the coordinates.</xsd:documentation>
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</xsd:annotation>
</xsd:element>
<xsd:element name="GeoPointAccuracyValue"™ nillable="false">
<xsd:annotation>
<xsd:documentation>The estimated l-sigma positional accuracy in meters (m) of the
geographic point described by the latitude and longitude coordinates of the
point.</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base='"xsd:decimal">
<xsd:minlnclusive value="0" fixed="true">
<xsd:annotation>
<xsd:documentation>Accuracy value is non-negative.</xsd:documentation>
</xsd:annotation>
</xsd:minlnclusive>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="GrossCountAnalysisResults"
type="n42:GrossCountAnalysisResultsType" nillable="false">
<xsd:annotation>
<xsd:documentation>Results of the analysis of the gross count data for a measured
item(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="GrossCountAnalysisResultsExtension" abstract="true"
nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="GrossCounts" type="n42:GrossCountsType" nillable="false">
<xsd:annotation>
<xsd:documentation>The gross counts from a radiation
detector.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="ImageHeightValue" type='"n42:PixelType" nillable="false">
<xsd:annotation>
<xsd:documentation>Image height in pixels.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="ImagePerspectiveCode" type="n42:ImagePerspectiveCodeSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Describes the viewing perspective of the subject of image
multimedia data.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="ImageWidthValue" type="n42:PixelType" nillable="false">
<xsd:annotation>
<xsd:documentation>Image width in pixels.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="InCalibrationlndicator”™ type='xsd:boolean” nillable="false">
<xsd:annotation>
<xsd:documentation>The indication that the radiation measurement instrument is
fit for service: true when properly calibrated and considered in service; false
otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="InspectionDateTime" type="xsd:dateTime" nillable="false">
<xsd:annotation>
<xsd:documentation>The date and time at which the radiation measurement
instrument®s calibration and in-service status were determined.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="IntrinsicDoubleEscapePeakEfficiencyCalibration"
type="n42:EfficiencyCalibrationType" nillable="false">
<xsd:annotation>
<xsd:documentation>An intrinsic double-escape peak efficiency calibration. The
intrinsic double-escape peak efficiency at any value of energy is the ratio of the
counts in the double-escape peak of that energy to the number of photons impinging on
the radiation detector surface at that energy.</xsd:documentation>
</xsd:annotation>
</xsd:element>
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<xsd:element name="IntrinsicFullEnergyPeakEfficiencyCalibration”
type="n42:EfficiencyCalibrationType" nillable="false">
<xsd:annotation>
<xsd:documentation>An intrinsic full-energy peak efficiency calibration. The
intrinsic full-energy peak efficiency at any value of energy is the ratio of the net
counts in a peak at that energy to the number of photons impinging on the radiation
detector surface at that energy.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="IntrinsicSingleEscapePeakEfficiencyCalibration"
type="n42:EfficiencyCalibrationType" nillable="false">
<xsd:annotation>
<xsd:documentation>An intrinsic single-escape peak efficiency calibration. The
intrinsic single-escape peak efficiency at any value of energy is the ratio of the
counts in the single-escape peak of that energy to the number of photons impinging on
the radiation detector surface at that energy.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="LatitudeValue" type='""n42:Angle90Type" nillable="false">
<xsd:annotation>
<xsd:documentation>The latitude of a point on the surface of the earth expressed
as geographic coordinates in decimal degrees. Points in the northern hemisphere range
from 0.0 to +90.0 degrees. Points in the southern hemisphere range from 0.0 to -
90.0.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="LiveTimeDuration"™ nillable="false">
<xsd:annotation>
<xsd:documentation>The duration during which a detection assembly is sensitive to
the input signal. The value of LiveTimeDuration is always less than or equal to the
value of RealTimeDuration, because it does not include the time that the radiation
detector was unable to respond due to the processing of events.</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:duration">
<xsd:minlnclusive value="POYOMODTOHOMOS" fixed="true">
<xsd:annotation>
<xsd:documentation>Duration may not be negative.</xsd:documentation>
</xsd:annotation>
</xsd:minlnclusive>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="LocationDescription”™ type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>A free-form text description of the location of an object
(e.g., radiation measurement instrument, radiation detector, or measured item) or
nuclide source.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="LongitudeValue"™ type="n42:Anglel80Type’" nillable="false">
<xsd:annotation>
<xsd:documentation>The longitude of a point on the surface of the earth expressed
as geographic coordinates in decimal degrees. Points east of the prime meridian range
from 0.0 to +180.0 degrees. Points west of the prime meridian range from 0.0 to -
180.0.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MaximumCountRateValue'" type="n42:CountRateCPSType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The maximum count rate observed over all measurements input to
AnalysisResults, in counts per second.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MaximumDoseRateValue'" type=""n42:DoseRateuSvhType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The maximum ambient dose equivalent rate observed over all
measurements input to AnalysisResults, in microsieverts per hour
(Sv/h) .</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MaximumExposureRateValue" type="n42:ExposureRatemRhType"
nillable="false">
<xsd:annotation>
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<xsd:documentation>The maximum exposure rate observed over all measurements input
to AnalysisResults, in milliroentgen per hour (mR/h).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MeasurementClassCode" type="n42:MeasurementClassCodeSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Indicates whether the data are a measurement of an item
(Foreground), an environmental background (Background), a calibration source
(Calibration), the intrinsic activity of the radiation measurement instrument
(IntrinsicActivity), or not specified (NotSpecified).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MinimumCountRateValue"™ type="n42:CountRateCPSType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The minimum count rate observed over all measurements input to
AnalysisResults, in counts per second.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MinimumDoseRateValue"™ type='n42:DoseRateuSvhType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The minimum ambient dose equivalent rate observed over all
measurements input to AnalysisResults, in microsieverts per hour
(Sv/h) .</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MinimumExposureRateValue" type='"n42:ExposureRatemRhType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The minimum exposure rate observed over all measurements input
to AnalysisResults, in milliroentgen per hour (mR/h).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MultimediaCaptureDuration' nillable="false">
<xsd:annotation>
<xsd:documentation>Total duration of time covered by the data recorded by a
multimedia device.</xsd:documentation>
</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:duration">
<xsd:minInclusive value="POYOMODTOHOMOS" fixed="true">
<xsd:annotation>
<xsd:documentation>Duration may not be negative.</xsd:documentation>
</xsd:annotation>
</xsd:minlnclusive>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="MultimediaCaptureStartDateTime" type="'xsd:dateTime"
nillable="false">
<xsd:annotation>
<xsd:documentation>Date-time at which capture of the multimedia data was started.
</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MultimediaData" type="n42:MultimediaDataType'" nillable="false">
<xsd:annotation>
<xsd:documentation>Multimedia data - e.g., images, sound clips, movies, -
regarding a measured item or a measurement environment.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MultimediaDataDescription" type='xsd:string" nillable="false">
<xsd:annotation>
<xsd:documentation>Free-form text describing the contents or any other aspects of
the multimedia data.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MultimediaDataExtension'" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MultimediaDataMIMEKind" type='"xsd:string"™ nillable="false">
<xsd:annotation>
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<xsd:documentation>Media types are listed in
http://www.iana.org/assignments/media-types/index.html. 1f the media type is not
listed, then describe the media type using free-form text.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MultimediaDeviceCategoryCode"
type="n42:MultimediaDeviceCategoryCodeSimpleType" nillable="false">
<xsd:annotation>
<xsd:documentation>The kind of device that recorded the multimedia
data.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MultimediaDeviceldentifier"” type="xsd:string” nillable="false">
<xsd:annotation>
<xsd:documentation>ldentification (e.g., serial number) of the device that
recorded the multimedia data.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MultimediaFileSizeValue" type="xsd:positivelnteger"
nillable="false">
<xsd:annotation>
<xsd:documentation>Size of a multimedia file in kilobytes
(kB) .</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="MultimediaFileURI" type="xsd:anyURI" nillable="false">
<xsd:annotation>
<xsd:documentation>The location of the file containing the multimedia data, if
the data are not included within the contents of the MultimediaData
element.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="AzimuthValue" type="n42:Anglel80Type" nillable="false">
<xsd:annotation>
<xsd:documentation>The orientation of an object (i.e., instrument, detector, or
item) with respect to True North. Its value is the angle subtended by a line from the
center point of the object to True North in the horizontal plane and the line formed by
the object"s front-to-back axis projected onto the horizontal plane. The angle range is
from -180.0 to +180.0 degrees. A value of zero implies the front of the object"s body
is pointed to True North; positive values imply the front is pointed to the east of
True North; negative values imply the front is pointed to the west of True
North.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="InclinationValue”™ type='"n42:Angle90Type" nillable="false">
<xsd:annotation>
<xsd:documentation>The orientation of an object (i.e., radiation measurement
instrument, radiation detector, or measured item) with respect to the horizontal plane.
Its value is the angle subtended by the line formed by the objects front-to-rear axis
and the line formed by the projection of that line onto the horizontal plane. The angle
range is from -90.0 to +90.0 degrees. A value of zero implies the object"s front-to-
rear axis is level, i.e., aligned with the horizontal plane; positive values implies
the object is pointed up; negative values imply the object is pointed
down.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RelativelLocationAzimuthValue" type='"n42:Anglel80Type"
nillable="false">
<xsd:annotation>
<xsd:documentation>The horizontal bearing angle with respect to True North from a
reference point (Origin) to an object (i.e., instrument, detector, or item) or a
nuclide. Its value is the angle subtended by the projection onto the horizontal plane
of a straight line from the reference point to the center of the object or nuclide, and
a line extending in the forward direction from the reference point. The angle range is
from -180.0 to +180.0 degrees. A value of zero implies the center of the object or
nuclide™s body is aligned directly in front of the reference point; positive values
imply the object or nuclide is to the right of the reference point; negative values
imply the object or nuclide is to the left of the reference point.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RelativeLocationlnclinationValue" type="n42:Angle90Type"
nillable="false">
<xsd:annotation>
<xsd:documentation>The vertical bearing angle with respect to the horizontal
plane from a reference point (Origin) to an object (i.e., instrument, detector, or
item) or a nuclide. Its value is the angle subtended by a straight line, running from
the center of the reference point to the center of the object or nuclide, and a
projection of that line onto the horizontal plane. The angle range is from -90.0 to
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+90.0 degrees. A value of zero implies the center of the object or nuclide is at the
same altitude or elevation as the reference point; positive values imply the object or
nuclide is higher than the reference point; negative values imply the object or nuclide
is lower than the reference point.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Nuclide" type="n42:NuclideType" nillable="false">
<xsd:annotation>
<xsd:documentation>The analysis results for a single
radionuclide.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideExtension”™ abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideActivityUncertaintyValue"
type="n42:NuclideActivityUncertaintyType" nillable="false">
<xsd:annotation>
<xsd:documentation>1l-sigma absolute uncertainty in the value of
NuclideActivityValue, expressed in kilobequerel (kBg) units.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideActivityValue" type="n42:NuclideActivityType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The calculated activity of the nuclide at the measurement
time, expressed in kilobequerel (kBg) units. </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideAnalysisReducedChiSquareValue"
type=""n42:NonNegativeDoubleSimpleType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>The difference between the observed data and predicted values,
normalized to an expected value of unity.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideAnalysisResults" type='"n42:NuclideAnalysisResultsType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The results of radionuclide analysis.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideAnalysisResultsExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideCategoryDescription"” type="xsd:string” nillable="false">
<xsd:annotation>
<xsd:documentation>Provides documentation regarding the category of the
nuclide.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclidelDConfidenceDescription" type="xsd:string"
substitutionGroup=""n42:NuclideldentificationConfidence" nillable="false">
<xsd:annotation>
<xsd:documentation>A free-form text description of the confidence in the
identification status of this nuclide; for example, Low, Medium,
High.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclidelDConfidenceUncertaintyValue" type="n42:PercentSimpleType"
substitutionGroup=""n42:NuclideldentificationConfidence" nillable="false">
<xsd:annotation>
<xsd:documentation>l-sigma absolute uncertainty in the value of
NuclidelDConfidenceValue.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclidelDConfidenceValue" type='"n42:PercentSimpleType"
substitutionGroup="n42:NuclideldentificationConfidence" nillable="false">
<xsd:annotation>
<xsd:documentation>Indication of confidence ranging from 0.0 to 100.0 percent, in
the i1dentification status of a nuclide, where increasing values indicate more certainty
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that the nuclide is present. The interpretation of this value is dependent on the
characteristics of the nuclide identification algorithm. </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideldentificationConfidence" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>A data concept for the confidence of identification of a
nuclide. </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideldentifiedIndicator"” type="xsd:boolean" nillable="false">
<xsd:annotation>
<xsd:documentation>Indicates whether the nuclide was identified by the analysis;
it is true if identified, false otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideMinimumDetectableActivityValue" type="n42:NuclideMDAType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Minimum detectable activity (MDA) of the nuclide, expressed in
kilobequerel (kBqg) units. </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideName" type="n42:NonBlankStringSimpleType" nillable="false">
<xsd:annotation>
<xsd:documentation>Name of the nuclide. </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideShieldingArealDensityValue" type="n42:ArealDensityType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The estimated effective areal density of the material
shielding this nuclide, in g/cm”™2.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideShieldingAtomicNumber™ type="n42:PositiveDoubleSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The estimated effective atomic number of the material
shielding this nuclide.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="NuclideSourceGeometryCode" type='"n42:SourceGeometryCodeSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The assessed geometry of a radiation
source.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Occupancylndicator"™ type="'xsd:boolean™ nillable="false">
<xsd:annotation>
<xsd:documentation>Indicates the presence of a measured item in the field of view
of the radiation measurement instrument during the period of time defined by the parent
RadMeasurement element. 1t will be True if the radiation measurement instrument detects
the presence of an item and false otherwise.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Orientation" type="n42:OrientationType" nillable="false">
<xsd:annotation>
<xsd:documentation>The orientation of an object (e.g., radiation measurement
instrument, radiation detector, or measured item) in space in terms of an internal
frame of reference attached to the object®s body and an external frame of reference.
The object®s internal frame of reference consists of three perpendicular axes: front-
back, left-right, and top-bottom. The external frame of reference consists of the
horizontal plane and True North. The object"s orientation is expressed in the terms of
three angles: azimuth, inclination, and roll. </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Origin" type="n42:0riginType" nillable="false">
<xsd:annotation>
<xsd:documentation>Defines the origin of a relative location coordinate system. The
coordinates of a point in the relative location system are defined based on this
origin.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="OriginDescription"” type="xsd:string"” nillable="false">
<xsd:annotation>
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<xsd:documentation>Free-form text describing the point or object to which the
RelativeLocation information (distance, inclination angle, azimuth angle)
applies.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadAlarm" type="n42:RadAlarmType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>Describes a radiation alarm that was issued based on the
measurement(s) collected on the measured item(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name=""RadAlarmExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadAlarmCategoryCode" type='"n42:RadAlarmCategoryCodeSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The category of radiation alarm (e.g-,
Neutron) .</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadAlarmDateTime" type="xsd:dateTime" nillable="false">
<xsd:annotation>
<xsd:documentation>The date and time of the alarm.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadAlarmDescription"” type="xsd:string” nillable="false">
<xsd:annotation>
<xsd:documentation>A free-form description of the radiation
alarm.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadAlarmEnergyWindowlndices"
type="n42:PositivelntegerListSimpleType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>1f applicable, this is a list of one or more indices that
indicate the position(s) of the value(s) in the WindowStartEnergyValues and
WindowEndEnergyValues that triggered alarm(s). </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadAlarmLightColor"™ type="xsd:token" nillable="false">
<xsd:annotation>
<xsd:documentation>Free-form text describing the color of the light (if any)
annunciating the alarm.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadDetectorCharacteristics" type="n42:CharacteristicsType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Characteristics of the radiation detector that is not otherwise
explicitly addressed in this standard. Each non-standard characteristic consists of
name, value, units, and value data class. Characteristics may also be organized in
characteristic groups.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadDetectorCategoryCode"
type=""n42:RadDetectorCategoryCodeSimpleType" nillable="false">
<xsd:annotation>
<xsd:documentation>The general category of radiation detected; e.g., Gamma,
Neutron.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadDetectorDepthValue" type="n42:PositiveLengthCMType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The depth of a rectangular radiation detector, in centimeters
(cm) .</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadDetectorDescription" type='xsd:string" nillable="false">
<xsd:annotation>
<xsd:documentation>Additional information regarding the radiation
detector.</xsd:documentation>
</xsd:annotation>
</xsd:element>
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<xsd:element name=""RadDetectorDiameterValue"™ type="n42:PositiveLengthCMType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The diameter of a cylindrical radiation detector, in centimeters
(cm) .</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name=""RadDetectorlInformation” type="n42:RadDetectorlInformationType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Contains information describing a radiation
detector.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadDetectorInformationExtension'" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name=""RadDetectorKindCode" type="n42:RadDetectorKindCodeSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The specific kind of radiation detector; e.g.,
Nal .</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadDetectorLengthValue" type="n42:PositivelLengthCMType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The length of a rectangular or cylindrical radiation detector,
in centimeters (cm).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name=""RadDetectorName"™ type="xsd:string" nillable="false">
<xsd:annotation>
<xsd:documentation>The name of the radiation detector.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name=""RadDetectorState'" type="n42:RadDetectorStateType" nillable="false">
<xsd:annotation>
<xsd:documentation>The ccurrent state of a radiation detector in terms of its
location (absolute or relative), orientation, altitude, and speed.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadDetectorStateExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name=""RadDetectorVolumeValue"™ type="n42:PositiveVolumeCCType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The volume of a radiation detector, in cubic centimeters
(cc) .</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name=""RadDetectorWidthValue" type="n42:PositiveLengthCMType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The width of a rectangular radiation detector, in centimeters
(cm) .</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentCharacteristics" type='"n42:CharacteristicsType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Characteristics of the radiation measurement instrument that is
not otherwise explicitly addressed in this standard. Each non-standard characteristic
consists of name, value, units, and value data class. Characteristics may also be
organized in characteristic groups.groups.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentClassCode" type="n42:RadlnstrumentClassCodeSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Class of radiation measurement instrument.</xsd:documentation>
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</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentComponentName" type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Name of the radiation detection measurement
component.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentComponentVersion" type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Version information for a particular radiation measurement
instrument component.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentData" type="n42:RadlnstrumentDataType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The top element of an instance of a radiation measurement
instrument®s N42 XML document. This element contains all the reported measurement and
analysis data, and all the information on the instrument, its radiation detector(s),
and the item(s) it measured.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentDataExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentDataCreatorName" type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The name of the organization that created the N42 XML
document.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentDescription” type="xsd:string" nillable="false">
<xsd:annotation>
<xsd:documentation>Free-form text describing the radiation measurement
instrument.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Radlnstrumentldentifier” type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>ldentification information for the specific radiation
measurement instrument; such as serial number or asset tag number. </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Radlnstrumentinformation" type="n42:RadlnstrumentlnformationType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Describes the radiation measurement instrument that collected
the data contained in the N42 XML document.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentlnformationExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentManufacturerName" type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Name of the manufacturer of the radiation measurement
instrument.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentModeCode" type="n42:RadlnstrumentModeCodeSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>This element indicates the operating modes of a radiation
measurement instrument.</xsd:documentation>
</xsd:annotation>
</xsd:element>
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<xsd:element name=""RadlnstrumentModeDescription”™ type="xsd:string"” nillable="false">
<xsd:annotation>
<xsd:documentation>Free-form description of the operating mode of the radiation
measurement instrument. This element shall be used if RadlnstrumentModeCode is
Other.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentModelName"™ type="n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The radiation measurement instrument manufacturer®"s model name,
number, or other description of the radiation measurement
instrument.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentQualityControl"
type=""n42:RadlnstrumentQualityControlType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>The quality control status of the radiation measurement
instrument, indicating its fitness for service.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentState" type="n42:RadlnstrumentStateType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The current state of a radiation measurement instrument in terms
of its mode of operation, location (absolute or relative), orientation, altitude, and
speed.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentStateExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadlnstrumentVersion" type="n42:RadlnstrumentVersionType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Information that describes the versions of the various
components of the radiation measurement instrument. At a minimum, there shall be an
instance of this element with the component name Software that describes the version of
the software and/or firmware that produced the current N42 XML
document.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadltemCharacteristics" type='"n42:CharacteristicsType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Characteristics of the measured item that is not otherwise
explicitly addressed in this standard. Each non-standard characteristic consists of
name, value, units, and value data class. Characteristics may also be organized in
characteristic groups.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadltemDescription” type="xsd:string"” nillable="false">
<xsd:annotation>
<xsd:documentation>Free-form text describing the item being
measured.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Radltemlnformation”™ type='"n42:RadltemInformationType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Information describing the measured item.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadltemlnformationExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadltemMeasurementGeometryDescription"” type="xsd:string"
nillable="false">
<xsd:annotation>
<xsd:documentation>The free-form text description of the position and/or shape of
the geometry used in the measurement of this item; e.g., shape of the item, item
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orientation relative to the radiation detectors, position of any attenuators
used.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name=""RadltemQuantity" type="n42:RadltemQuantityType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>Amount or size of the item being measured, and its uncertainty.
The units and interpretation of this value will be application-specific, but will
normally be the weight or volume of the measured item, used in the calculation of item
activity concentration.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name=""RadltemQuantityUncertaintyValue™ type="n42:PositiveDoubleSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The 1l-sigma absolute uncertainty in
RadltemQuantityValue.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadltemQuantityUnits" type='"n42:NonBlankStringSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The unit of measure of the measured item quantity
value.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadltemQuantityValue" type='"n42:PositiveDoubleSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The amount or size of the item being
measured.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadltemState" type="n42:RadltemStateType" nillable="false">
<xsd:annotation>
<xsd:documentation>The current state of a measured item in terms of its location
(absolute or relative), orientation, and speed.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name=""RadltemStateExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name=""RadMeasurement" type="'n42:RadMeasurementType' nillable="false">
<xsd:annotation>
<xsd:documentation>This element to records a measurement at a particular
StartDateTime, for a RealTimeDuration, of a particular MeasurementClassCode that
consists of readings from any number of one or more of the following: - a
radiation detector - an occupancy sensor - a positioning sensor that captures
the location of a radiation measurement instrument, radiation detector, or measured
item - the state of a radiation measurement instrument, radiation detector, or
measured item </xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadMeasurementExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadMeasurementGroupDescription" type="xsd:string"” nillable="false">
<xsd:annotation>
<xsd:documentation>Free-form text describing the
RadMeasurementGroup.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RadMeasurementGroup" type="'n42:RadMeasurementGroupType"
nillable="false">
<xsd:annotation>
<xsd:documentation>ldentifies a group of RadMeasurements.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RealTimeDuration”™ nillable="false">
<xsd:annotation>
<xsd:documentation>Total clock time required to collect the measurement data; the
duration shall be greater than zero.</xsd:documentation>
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</xsd:annotation>
<xsd:simpleType>
<xsd:restriction base="xsd:duration'>
<xsd:minExclusive value="POYOMODTOHOMOS" fixed="true">
<xsd:annotation>
<xsd:documentation>RealTimeDuration must be greater than
zero.</xsd:documentation>
</xsd:annotation>
</xsd:minExclusive>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="RelativelLocation” type="n42:RelativelLocationType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>Describes the location of an object (i.e., radiation measurement
instrument, radiation detector, or measured item) or a radiation source relative to a
reference point (Origin).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Remark" type="xsd:string" nillable="false">
<xsd:annotation>
<xsd:documentation>A placeholder for comments intended to help the consumer of the
data to better understand the information encapsulated by the parent
element.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="RollValue"™ type="n42:Anglel80Type" nillable="false">
<xsd:annotation>
<xsd:documentation>The orientation of an object (e.g., radiation detection
instrument, radiation detector, or measured item) with respect to the axis running from
the front to the back of the object. lts value is the angle subtended by a line defined
by the objects left-to-right axis and a line defined by the same axis when it is
aligned with the horizontal plane. The angle range is from -180.0 to +180.0 degrees. A
value of zero implies the object"s body is not rotated about the front-to-back axis and
its left-to-right axis is aligned with the horizontal plane (though the object may be
inclined); positive values are clockwise rotations about the front-to-back axis when
viewed from behind the object and looking towards the direction to which the object is
pointing; negative values are counterclockwise rotations.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="SourcePosition" type="n42:SourcePositionType" nillable="false">
<xsd:annotation>
<xsd:documentation>The estimated location of a nuclide source by actual
geographical coordinates or relative to a reference point.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="Spectrum" type="n42:SpectrumType"” nillable="false">
<xsd:annotation>
<xsd:documentation>Contains a single spectrum measurement with references to other
pertinent information about the measurement.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="SpectrumExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="SpectrumPeak" type='""n42:SpectrumPeakType" nillable="false">
<xsd:annotation>
<xsd:documentation>The spectrum peak analysis results information for a single
peak.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="SpectrumPeakAnalysisResults"
type=""n42:SpectrumPeakAnalysisResultsType"™ nillable="false">
<xsd:annotation>
<xsd:documentation>The results of spectrum peak analysis; each peak found in the
spectrum is described by a SpectrumPeak child element.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="SpectrumPeakExtension" abstract="true" nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
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<xsd:element name="SpectrumPeakNetAreaUncertaintyValue"
type=""n42:NonNegativeDoubleSimpleType" nillable="false">
<xsd:annotation>
<xsd:documentation>The 1l-sigma absolute uncertainty in the spectrum peak®"s net
area.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="SpectrumPeakNetAreaValue" type="xsd:double™ nillable="false">
<xsd:annotation>
<xsd:documentation>The net number of counts in the peak; i.e., total counts minus
continuum counts. No other adjustment (e.g., environmental background subtraction),
should be performed.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="SpectrumPeakAnalysisResultsExtension" abstract="true"
nillable="false">
<xsd:annotation>
<xsd:documentation>An abstract element serving as a substitution group head
enabling extension via additional schema(s).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="SpectrumPeakEnergyValue"™ type="n42:SpectrumPeakEnergyKeVType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The measured energy of the spectrum peak, in
keV.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="SpectrumPeakExpectedEnergyValue"
type=""n42:SpectrumPeakEnergyKeVType" nillable="false">
<xsd:annotation>
<xsd:documentation>The expected energy of the spectrum peak, in
keV.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="SpectrumPeakFWHMValue'™ type="n42:SpectrumPeakEnergyKeVType
nillable="false">
<xsd:annotation>
<xsd:documentation>The measured FWHM of the spectrum peak, in
keV.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="SpeedValue" type="n42:SpeedType" nillable="false">
<xsd:annotation>
<xsd:documentation> The speed of an object (e.g., radiation measurement instrument,
radiation detector, or measured item). If an orientation bearing is defined by the
presence of the Orientation element, then the SpeedValue is considered to be along this
bearing.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="StartDateTime" type="xsd:dateTime" nillable="false">
<xsd:annotation>
<xsd:documentation>Time corresponding to the start of the collection of the data
contained in a particular measurement.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="'StateVector"™ type="n42:StateVectorType"™ nillable="false'">
<xsd:annotation>
<xsd:documentation>State values for a radiation measurement instrument, a radiation
detector, or a measured item.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="TotalCountData" type="'n42:NonNegativeDoubleListSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The total number of counts accumulated since the last radiation
detection instrument reset over the entire energy range measured by the radiation
detect or within pre-defined energy windows.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="TotalCountsValue" type="n42:NonNegativeDoubleSimpleType"
nillable="false">
<xsd:annotation>
<xsd:documentation>Total counts observed.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="TotalDose" type="n42:TotalDoseType" nillable="false">
<xsd:annotation>
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<xsd:documentation>The accumulated ambient dose equivalent since the last radiation
detection instrument reset, with units microsieverts (Sv).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="TotalDoseValue"™ type="n42:TotalDoseuSvType" nillable="false">
<xsd:annotation>
<xsd:documentation>The accumulated ambient dose equivalent over all measurements
input to AnalysisResults, in microsieverts (Sv).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="TotalEfficiencyCalibration” type="n42:EfficiencyCalibrationType"
nillable="false">
<xsd:annotation>
<xsd:documentation>A total efficiency calibration. The total efficiency at any
value of energy is the ratio of the total recorded pulses in a spectrum to the number
of photons emitted from a source at that energy.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="TotalExposure' type="n42:TotalExposureType" nillable="false">
<xsd:annotation>
<xsd:documentation>The accumulated exposure since the last instrument reset, in
milliroentgen (mR).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="TotalExposureValue" type="n42:TotalExposuremRType" nillable="false">
<xsd:annotation>
<xsd:documentation>The accumulated exposure over all measurements input to
AnalysisResults, in milliroentgen (mR).</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="WindowEndEnergyValues" type=""n42:EnergiesKeVType" nillable="false">
<xsd:annotation>
<xsd:documentation>The end energy for each of a series of energy windows, in
keV.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="WindowStartEnergyValues"™ type="n42:EnergiesKeVType"
nillable="false">
<xsd:annotation>
<xsd:documentation>The start energy for each of a series of energy windows, in
keV.</xsd:documentation>
</xsd:annotation>
</xsd:element>
</xsd:schema>
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Annex B
(informative)

Example: A simple spectrometer

B.1 General

This is a simple document from a 256-channel spectroscopic analyzer (MCA). The document
contains:

a) The definition of the radiation measurement instrument, a “radionuclide identifier”, via
<RadlInstrumentinformation>.

b) The definition of the radiation detector, a Nal scintillator, via <RadDetectorIinformation>.
c) The energy calibration used by the radiation detector, given as a quadratic equation.

d) A spectrum measurement, via <RadMeasurement>. The data were acquired beginning
November 10, 2003, at 11:45:19 P.M, Mountain Standard Time. The real time is 60 s, and
the live time is 59,61 s.

NOTE 1 Two examples are given. In the first example, the energy calibration is quadratic, represented via
<CoefficientValues>; the same calibration using <EnergyBoundaryValues> is given in the second example.

NOTE 2 The indented formatting is purely for readability and is not required. Line breaks are not required, and
there is no limit to line length - the entire document could be represented on a single line.

NOTE 3 All numeric values, including channel data, can be in either integer or floating point representation.

B.2 Energy calibration — Quadratic equation

<?xml version="1.0"?>

<?xml-model href="http://physics.nist.gov/N42/2011/schematron/n42.sch"

type="application/xml" schematypens="http://purl_oclc.org/dsdl/schematron*?>

<RadInstrumentData xmlns="http://physics.nist.gov/N42/2011/N42"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://physics.nist.gov/N42/2011/N42

http://physics.nist.gov/N42/2011/n42 _xsd"
n42DocUUID=""d72b7fa7-4a20-43d4-b1b2-7e3b8c6620cl1">

<RadlInstrumentinformation id="Radlnstrumentlnformation-1">
<RadlInstrumentManufacturerName>RIIDs R Us</RadlnstrumentManufacturerName>
<RadInstrumentModelName>iRIID</RadlnstrumentModelName>
<RadlnstrumentClassCode>Radionuclide ldentifier</RadlnstrumentClassCode>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Software</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>1.1</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
</RadlInstrumentinformation>

<RadDetectoriInformation id="RadDetectorinformation-1">
<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>
<RadDetectorKindCode>Nal</RadDetectorKindCode>
</RadDetectorInformation>

<EnergyCalibration id="EnergyCalibration-1">
<CoefficientValues>-21.8 12.1 6.55e-03</CoefficientValues>
</EnergyCalibration>

<RadMeasurement id=""RadMeasurement-1">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2003-11-22T23:45:19-07:00</StartDateTime>
<RealTimeDuration>PT60S</RealTimeDuration>
<Spectrum id="RadMeasurement-1Spectrum-1"
radDetectoriInformationReference=""RadDetectoriInformation-1"
energyCalibrationReference="EnergyCalibration-1">
<LiveTimeDuration>PT59.61S</LiveTimeDuration>
<ChannelData compressionCode="None">
0 0 0 22 421 847 1295 1982 2127 2222 2302 2276
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2234 1921 1939 1715 1586 1469 1296 1178 1127 1047 928 760
679 641 542 529 443 423 397 393 322 272 294 227
216 224 208 191 189 163 167 173 150 137 136 129
150 142 160 159 140 103 90 82 83 85 67 76

73 84 63 74 70 69 76 61 49 61 63 65

58 62 48 75 56 61 46 56 43 37 55 47

50 40 38 54 43 41 45 51 32 35 29 33

40 44 33 35 20 26 27 17 19 20 16 19

18 19 18 20 17 45 55 70 62 59 32 30

21 23 10 9513 11 1167 7 9

11 4 8 8 14 14 11 9 13 55 6

109 3437554536

50563144310 11 4
1421196355142
662302222013
112324526410
312110100201
000100000002
000101002100
001300010100
00O00O
</ChannelData>
</Spectrum>
</RadMeasurement>

</RadlInstrumentData>

B.3 Energy calibration — Energy boundaries

An alternate form of energy calibration, using <EnergyBoundaryValues>, is shown in the
following fragment. These values express a calibration equivalent to the one represented by
<CoefficientValues> in the example.

<EnergyCalibration id="EnergyCalibration-1">
<EnergyBoundaryValues>
0.800 1.693 2.426 14.559 26.705 38.864 51.036 63.221
75.419 87.631 99.855 112.093 124.343 136.607 148.884 161.174
173.477 185.793 198.122 210.465 222.820 235.189 247.570 259.965
272.373 284.794 297.228 309.675 322.135 334.609 347.095 359.595
372.107 384.633 397.172 409.724 422.289 434.867 447.458 460.063
472.680 485.311 497.954 510.611 523.281 535.964 548.660 561.369
574.091 586.827 599.575 612.337 625.111 637.899 650.700 663.514
676.341 689.181 702.034 714.901 727.780 740.673 753.578 766.497
779.429 792.374 805.332 818.303 831.287 844.285 857.295 870.319
883.355 896.405 909.468 922.544 935.633 948.735 961.850 974.979
988.120 1001.275 1014.442 1027.623 1040.817 1054.024 1067.244 1080.477
1093.723 1106.983 1120.255 1133.541 1146.839 1160.151 1173.476 1186.814
1200.165 1213.529 1226.906 1240.297 1253.700 1267.117 1280.546 1293.989
1307.445 1320.914 1334.396 1347.891 1361.399 1374.921 1388.455 1402.003
1415.563 1429.137 1442.724 1456.324 1469.937 1483.563 1497.202 1510.855
1524 _.520 1538.199 1551.890 1565.595 1579.313 1593.044 1606.788 1620.545
1634.315 1648.099 1661.895 1675.705 1689.527 1703.363 1717.212 1731.074
1744.949 1758.837 1772.738 1786.653 1800.580 1814.521 1828.474 1842.441
1856.421 1870.414 1884.420 1898.439 1912.471 1926.517 1940.575 1954.647
1968.731 1982.829 1996.940 2011.064 2025.201 2039.351 2053.514 2067.691
2081.880 2096.083 2110.298 2124.527 2138.769 2153.024 2167.292 2181.573
2195.867 2210.175 2224 .495 2238.829 2253.175 2267.535 2281.908 2296.294
2310.693 2325.105 2339.530 2353.969 2368.420 2382.885 2397.362 2411.853
2426.357 2440.874 2455.404 2469.947 2484 .503 2499.073 2513.655 2528.251
2542 .859 2557.481 2572.116 2586.764 2601.425 2616.099 2630.786 2645.487
2660.200 2674.927 2689.666 2704.419 2719.185 2733.964 2748.756 2763.561
2778.379 2793.211 2808.055 2822.913 2837.783 2852.667 2867.564 2882.474
2897.397 2912.333 2927.282 2942.245 2957.220 2972.209 2987.210 3002.225
3017.253 3032.294 3047.348 3062.415 3077.495 3092.589 3107.695 3122.815
3137.947 3153.093 3168.252 3183.424 3198.609 3213.807 3229.018 3244.243
3259.480 3274.731 3289.994 3305.271 3320.561 3335.864 3351.180 3366.509
3381.851 3397.207 3412.575 3427.957 3443.351 3458.759 3474.180 3489.614
3505.061
</EnergyBoundaryValues>
</EnergyCalibration>
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Annex C
(informative)

Example: A radionuclide identifier

This example is a more complex version of Annex B. In addition to the basic data in Annex B,
this document contains:

e Additional information regarding the radiation measurement instrument: the version of
the hardware, the instrument’s QC status, and several special characteristics.

e Additional information regarding the Nal radiation detector: its dimensions and several
special characteristics.

e The definition of a second radiation detector, a GM tube.
e FWHM and efficiency calibrations.
e The measurement of a background spectrum prior to the foreground measurement.

e The measurement data includes the gross counts from the GM tube, and the dose rate
as determined by the Nal detector. Note that at a higher dose rate, the source of the
dose rate would be the GM tube; this would be indicated by the
radDetectorinformationReference attribute value.

o Definition of a measurement group that links the foreground and background
measurements.

o Analysis results (both nuclide identification and spectrum peak analysis)

<?xml version="1.0"?>

<?xml-model href="http://physics.nist.gov/N42/2011/schematron/n42_sch"

type="application/xml" schematypens="http://purl_oclc.org/dsdl/schematron"?>

<RadInstrumentData xmlns="http://physics.nist.gov/N42/2011/N42"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://physics.nist.gov/N42/2011/N42

http://physics.nist.gov/N42/2011/n42 xsd"
n42DocUUID="64a170f5-4c39-4bd8-af16-f9e927b31ce6">

<RadlnstrumentDataCreatorName>iRID</RadlnstrumentDataCreatorName>

<RadInstrumentinformation id="Radlnstrumentlnformation-1">
<RadlnstrumentManufacturerName>RIDs R Us</RadlnstrumentManufacturerName>
<Radlnstrumentldentifier>SN 7890A</Radlnstrumentldentifier>
<RadlInstrumentModelName>iRID</RadIlnstrumentMode IName>
<RadlnstrumentClassCode>Radionuclide ldentifier</RadlnstrumentClassCode>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Hardware</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>31Z</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Software</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>1.1</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
<RadlnstrumentQualityControl>
<InspectionDateTime>2003-01-01T12:00:00-07:00</InspectionDateTime>
<InCalibrationlndicator>true</InCalibrationindicator>
</RadlnstrumentQualityControl>
<RadlnstrumentCharacteristics>
<Characteristic>
<CharacteristicName>IP</CharacteristicName>
<CharacteristicValue>192.168.100.32</CharacteristicValue>
<CharacteristicValueUnits>unit-less</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>string</CharacteristicValueDataClassCode>
</Characteristic>
<Characteristic>
<CharacteristicName>RF BAND</CharacteristicName>
<CharacteristicValue>2.1</CharacteristicVvValue>
<CharacteristicValueUnits>GHz</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>
</Characteristic>
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</RadlnstrumentCharacteristics>
</RadlInstrumentinformation>

<RadDetectorinformation id="RadDetectoriInformation-1">
<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>
<RadDetectorKindCode>Nal</RadDetectorKindCode>
<RadDetectorDescription>1x1l Nal Detachable probe</RadDetectorDescription>
<RadDetectorLengthValue>2_54</RadDetectorLengthValue>
<RadDetectorDiameterValue>2.54</RadDetectorDiameterValue>
<RadDetectorVolumeValue>12_9</RadDetectorVolumeValue>
<RadDetectorCharacteristics>
<Characteristic>
<CharacteristicName>Bias</CharacteristicName>
<CharacteristicValue>1000</CharacteristicValue>
<CharacteristicValueUnits>V</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
<Characteristic>
<CharacteristicName>Vendor</CharacteristicName>
<CharacteristicValue>Krystals "R Us</CharacteristicValue>
<CharacteristicValueUnits>unit-less</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>string</CharacteristicValueDataClassCode>
</Characteristic>
</RadDetectorCharacteristics>
</RadDetectorInformation>

<RadDetectoriInformation id="RadDetectorinformation-2">
<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>
<RadDetectorKindCode>GMT</RadDetectorKindCode>
<RadDetectorDescription>Built-in GM tube</RadDetectorDescription>
<RadDetectorLengthValue>4._1</RadDetectorLengthValue>
<RadDetectorDiameterValue>1.5</RadDetectorDiameterValue>
</RadDetectorInformation>

<EnergyCalibration id="EnergyCalibration-1">
<CoefficientValues>-21.8 12.1 6.55e-03</CoefficientValues>
</EnergyCalibration>

<FWHMCalibration id="FWHMCalibration-1">
<EnergyValues>88.0 661.65 1173.21 1838.01</EnergyValues>
<FWHMValues>2.9 11.1 14.2 19.8</FWHMValues>
</FWHMCalibration>

<FullEnergyPeakEfficiencyCalibration
id="TotalAbsorptionDetectorEfficiencyCalibration-1">
<EnergyValues>88.0 661.65 1173.21 1838.01</EnergyValues>
<EfficiencyValues>2.8e-01 1.2e-01 5.2e-02 3.4e-02</EfficiencyValues>
<EfficiencyUncertaintyValues>1.1e-02 2.8e-3 5.3e-04 9.6e-
O4</EfficiencyUncertaintyValues>
</FullEnergyPeakEfficiencyCalibration>

<RadMeasurement id="RadMeasurement-1"
radMeasurementGroupReferences="RadMeasurementGroup-1">
<MeasurementClassCode>Background</MeasurementClassCode>
<StartDateTime>2003-11-22T23:35:30-07:00</StartDateTime>
<RealTimeDuration>PT60S</RealTimeDuration>

<Spectrum id="RadMeasurement-1-Spectrum-1"
radDetectoriInformationReference="RadDetectorinformation-1"
energyCalibrationReference="EnergyCalibration-1"
FWHMCalibrationReference="FWHMCalibration-1"
fullEnergyPeakEfficiencyCalibrationReference="TotalAbsorptionDetectorEfficiencyCalibrat
ion-1">
<LiveTimeDuration>PT59.7S</LiveTimeDuration>
<ChannelData compressionCode="None">

0 0 0 22 421 847 1295 1982 2127 2222 2302 2276

2234 1921 1939 1715 1586 1469 1296 1178 1127 1047 928 760

679 641 542 529 443 423 397 393 322 272 294 227

216 224 208 191 189 163 167 173 150 137 136 129

150 142 160 159 140 103 90 82 83 85 67 76

73 84 63 74 70 69 76 61 49 61 63 65

58 62 48 75 56 61 46 56 43 37 55 47

50 40 38 54 43 41 45 51 32 35 29 33

40 44 33 35 20 26 27 17 19 20 16 19

18 19 18 20 17 45 55 70 62 59 32 30

21 23 10 9513 11 11 6 7 7 9

11 4 8 8 14 14 11 9 13 55 6

10 9 3437554536
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5056314431011 4
1421196355142
662302222013
112324526410
312110100201
000100000002
000101002100
001300010100
00O00O

</ChannelData>
</Spectrum>

<GrossCounts id="RadMeasurement-1-GrossCounts-1"
radDetectoriInformationReference="RadDetectoriInformation-2">
<LiveTimeDuration>PT60S</LiveTimeDuration>
<CountData>549</CountData>
</GrossCounts>

<DoseRate id="RadMeasurement-1-DoseRate-1"
radDetectoriInformationReference="RadDetectoriInformation-1">
<DoseRateValue>0.3</DoseRateValue>
</DoseRate>
</RadMeasurement>

<RadMeasurement id="RadMeasurement-2"
radMeasurementGroupReferences="RadMeasurementGroup-1">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2003-11-22T23:45:19-07:00</StartDateTime>
<RealTimeDuration>PT60S</RealTimeDuration>

<Spectrum id="RadMeasurement-2-Spectrum-2"
radDetectoriInformationReference="RadDetectorinformation-1"
energyCalibrationReference="EnergyCalibration-1"
FWHMCalibrationReference="FWHMCalibration-1"
fullEnergyPeakEfficiencyCalibrationReference="TotalAbsorptionDetectorEfficiencyCalibrat
ion-1">
<LiveTimeDuration>PT59.61S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes">
0 3 22 421 847 1295 1982 2127 2222 2302 2276 2234 1921 1939 1715 1586
1469 1296 1178 1127 1047 928 760 679 641 542 529 443 423 397 393 322
272 294 227 216 224 208 191 189 163 167 173 150 137 136 129 150
142 160 159 140 103 90 82 83 85 67 76 73 84 63 74 70
69 76 61 49 61 63 65 58 62 48 75 56 61 46 56 43
37 55 47 50 40 38 54 43 41 45 51 32 35 29 33 40
44 33 35 20 26 27 17 19 20 16 19 18 19 18 20 17
45 55 70 62 59 32 30 21 23 10 9 5 13 11 11 6

77 911 488 14 14 11 9 13 5 5 6 10
934375545365015€6
3144310114142 1196 35
5142662301222201
1311232452641013
1211011022011031
0720310110221041
303101106

</ChannelData>
</Spectrum>

<GrossCounts id="RadMeasurement-2-GrossCounts-2"
radDetectoriInformationReference=""RadDetectoriInformation-2">
<LiveTimeDuration>PT60S</LiveTimeDuration>
<CountData>549</CountData>
</GrossCounts>

<DoseRate id="RadMeasurement-2-DoseRate-2"
radDetectorInformationReference=""RadDetectorInformation-1">
<DoseRateValue>0.5</DoseRateValue>
</DoseRate>
</RadMeasurement>

<RadMeasurementGroup id="RadMeasurementGroup-1'/>

<AnalysisResults id="AnalysisResults-1"
radMeasurementGroupReferences="RadMeasurementGroup-1">
<AnalysisStartDateTime>2003-11-22T23:46:20-07:00</AnalysisStartDateTime>
<AnalysisAlgorithmName>SuperNID</AnalysisAlgorithmName>
<AnalysisAlgorithmCreatorName>Spectrometers R Us</AnalysisAlgorithmCreatorName>
<AnalysisAlgorithmVersion>
<AnalysisAlgorithmComponentName>Main</AnalysisAlgorithmComponentName>
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<AnalysisAlgorithmComponentVersion>1.0</AnalysisAlgorithmComponentVersion>
</AnalysisAlgorithmVersion>
<AnalysisAlgorithmVersion>
<AnalysisAlgorithmComponentName>FitEngine</AnalysisAlgorithmComponentName>
<AnalysisAlgorithmComponentVersion>2_la</AnalysisAlgorithmComponentVersion>
</AnalysisAlgorithmVersion>

<NuclideAnalysisResults>
<Nuclide>
<NuclideldentifiedIndicator>true</NuclideldentifiedIndicator>
<NuclideName>Cs-137</Nucl ideName>
<NuclidelDConfidenceValue>0.99</NuclidelDConfidenceValue>
<NuclideCategoryDescription>Industrial</NuclideCategoryDescription>
</Nuclide>
<Nuclide>
<NuclideldentifiedIndicator>true</NuclideldentifiedIndicator>
<NuclideName>K-40</NuclideName>
<NuclidelDConfidenceValue>0.99</NuclidelDConfidenceValue>
<NuclideCategoryDescription>NORM</NuclideCategoryDescription>
</Nuclide>
</NuclideAnalysisResul ts>

<SpectrumPeakAnalysisResults>
<SpectrumPeak>
<SpectrumPeakEnergyValue>661.7</SpectrumPeakEnergyValue>
<SpectrumPeakNetAreaValue>1234_5</SpectrumPeakNetAreaValue>

<SpectrumPeakNetAreaUncertaintyValue>123_4</SpectrumPeakNetAreaUncertaintyValue>
</SpectrumPeak>
<SpectrumPeak>
<SpectrumPeakEnergyValue>1460.9</SpectrumPeakEnergyValue>
<SpectrumPeakNetAreaValue>234_5</SpectrumPeakNetAreaValue>
<SpectrumPeakNetAreaUncertaintyValue>23_4</SpectrumPeakNetAreaUncertaintyValue>
</SpectrumPeak>
</SpectrumPeakAnalysisResults>
</AnalysisResults>
</RadlInstrumentData>
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Annex D
(informative)

Example: A gross counting portal monitor

General

This document is an example of output from a gross counting radiation portal monitor (RPM).

D.2

e The RPM has four gamma and two neutron radiation detectors, named according to

DNDO conventions (e.g. Aal, Bal).

e Each of the gamma radiation detectors has three energy windows.
e The detectors are sampled every 100 ms.

e The document represents one non-alarmed occupancy, consisting of seven time slices:

the RPM is occupied in the third, fourth, and fifth slices; the first and second, and sixth
and seventh slices are pre- and post-occupancy data.

e Following the document, a fragment shows the <AnalysisResults> element resulting

from an alarmed occupancy, with both a gamma alarm (from three detectors), and a
neutron alarm (from one detector only). An additional fragment, D.4, shows the usage
of the <NuclideldentifiedIndicator> element resulting from an RPM with limited
spectroscopic radionuclide categorization capability. D.5 provides an example of the
usage of the <RadlnstrumentCharacteristics> indicating the state of two occupancy
sensors (OccupancySensorl and OccupancySensor2) where OccupancySensorl is on
and OccupancySensor2 is off. The data would have been sampled as of the
<StartTime> indicated for the measurement. If more precision is required, then either
the valueDateTime attribute could be used to indicate the toggle time with more
precision, or the contents of <CharacteristicValue> could be a time counter value. Note
that if the same sensor changed state during the measurement, this could be indicated
with more <Characteristic> elements.

Unalarmed occupancy

<?xml version="1.0"?>

<?xml-model href="http://physics.nist.gov/N42/2011/schematron/n42._sch"
type="application/xml" schematypens="http://purl_oclc.org/dsdl/schematron"?>
<RadlInstrumentData xmlIns="http://physics.nist.gov/N42/2011/N42"

xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://physics.nist.gov/N42/2011/N42

http://physics.nist.gov/N42/2011/n42 xsd"

n42DocUUID="f7f99b76-d6dd-41b7-9452-9202931316af">

<RadlnstrumentiInformation i1d="A1234b">

<RadlnstrumentManufacturerName>RPMs R Us</RadlnstrumentManufacturerName>
<Radlnstrumentldentifier>Al234b</Radlnstrumentldentifier>
<RadlnstrumentModelName>RPM 3000</RadlnstrumentMode IName>
<RadlnstrumentDescription>Lane 1 RPM at Holland Tunnel</RadlnstrumentDescription>
<RadlnstrumentClassCode>Portal Monitor</RadlnstrumentClassCode>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Hardware</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>22</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Software</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>55Q</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
<RadlnstrumentCharacteristics>
<Characteristic>
<CharacteristicName>Lane Width</CharacteristicName>
<CharacteristicValue>4</CharacteristicValue>
<CharacteristicValueUnits>meters</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
<Characteristic>
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<CharacteristicName>IP</CharacteristicName>
<CharacteristicValue>192.168.100.12</CharacteristicValue>
<CharacteristicValueUnits>unit-less</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>string</CharacteristicValueDataClassCode>
</Characteristic>
</RadlnstrumentCharacteristics>
</RadlInstrumentinformation>

<RadDetectorinformation id="Aal">
<RadDetectorName>Aal</RadDetectorName>
<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>
<RadDetectorKindCode>PVT</RadDetectorKindCode>
<RadDetectorDescription>Driver~s side panel left slab</RadDetectorDescription>
<RadDetectorLengthValue units="cm'>76</RadDetectorLengthValue>
<RadDetectorWidthValue units="cm">15</RadDetectorWidthValue>
<RadDetectorDepthValue units="cm'">4</RadDetectorDepthValue>
<RadDetectorVolumeValue units="cc'">1.77E07</RadDetectorVolumeValue>

</RadDetectoriInformation>

<RadDetectoriInformation id="Aa2">
<RadDetectorName>Aa2</RadDetectorName>
<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>
<RadDetectorKindCode>PVT</RadDetectorKindCode>
<RadDetectorDescription>Driver®s side panel right slab</RadDetectorDescription>
<RadDetectorLengthValue units="cm">76</RadDetectorLengthValue>
<RadDetectorWidthValue units="cm">15</RadDetectorWidthValue>
<RadDetectorDepthValue units="cm'">4</RadDetectorDepthValue>
<RadDetectorVolumeValue units="cc'">1.77E07</RadDetectorVolumeValue>
</RadDetectorInformation>

<RadDetectorlInformation id="Bal">
<RadDetectorName>Bal</RadDetectorName>
<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>
<RadDetectorKindCode>PVT</RadDetectorKindCode>
<RadDetectorDescription>Passenger”s side panel left slab</RadDetectorDescription>
<RadDetectorLengthValue units="cm'">76</RadDetectorLengthValue>
<RadDetectorWidthValue units="cm">15</RadDetectorWidthValue>
<RadDetectorDepthValue units="cm'">4</RadDetectorDepthValue>
<RadDetectorVolumeValue units="cc'">1.77E07</RadDetectorVolumeValue>

</RadDetectorInformation>

<RadDetectoriInformation id="Ba2">
<RadDetectorName>Ba2</RadDetectorName>
<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>
<RadDetectorKindCode>PVT</RadDetectorKindCode>
<RadDetectorDescription>Passenger®s side panel right slab</RadDetectorDescription>
<RadDetectorLengthValue units="cm'">76</RadDetectorLengthValue>
<RadDetectorWidthValue units="cm'">15</RadDetectorWidthValue>
<RadDetectorDepthValue units="cm">4</RadDetectorDepthValue>
<RadDetectorVolumeValue units="cc'">1.77E07</RadDetectorVolumeValue>
</RadDetectoriInformation>

<RadDetectoriInformation id="AalN">
<RadDetectorName>AalN</RadDetectorName>
<RadDetectorCategoryCode>Neutron</RadDetectorCategoryCode>
<RadDetectorKindCode>He3</RadDetectorKindCode>
<RadDetectorDescription>Driver®s side panel He3 tube</RadDetectorDescription>
<RadDetectorLengthValue units="cm">91</RadDetectorLengthValue>
<RadDetectorDiameterValue units="cm">5</RadDetectorDiameterValue>

</RadDetectoriInformation>

<RadDetectoriInformation id="BalN">
<RadDetectorName>BalN</RadDetectorName>
<RadDetectorCategoryCode>Neutron</RadDetectorCategoryCode>
<RadDetectorKindCode>He3</RadDetectorKindCode>
<RadDetectorDescription>Passenger®"s side panel He3 tube</RadDetectorDescription>
<RadDetectorLengthValue units="cm">91</RadDetectorLengthValue>
<RadDetectorDiameterValue units="cm">5</RadDetectorDiameterValue>

</RadDetectoriInformation>

<RadltemInformation id="ITEM"/>

<EnergyWindows id="GammaWindowSettings">
<WindowStartEnergyValues>0 0 100</WindowStartEnergyValues>
<WindowEndEnergyValues>100 3000 400</WindowEndEnergyValues>

</EnergyWindows>

<RadMeasurementGroup id="MG-1"/>
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<RadMeasurement id="M-1" radMeasurementGroupReferences="MG-1">
<MeasurementClassCode>Background</MeasurementClassCode>
<StartDateTime>2003-11-22T23:45:00.0-07:00</StartDateTime>
<RealTimeDuration>PT0.1S</RealTimeDuration>
<GrossCounts id="GC-1-1" radDetectoriInformationReference="Aal"
energyWindowsReference=""GammaWindowSettings"'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>5 22 200</CountData>
</GrossCounts>
<GrossCounts id="GC-1-2" radDetectorInformationReference="AalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>0</CountData>
</GrossCounts>
<GrossCounts id="GC-1-3" radDetectoriInformationReference="Aa2"
energyWindowsReference="GammaWindowSettings"'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>6 11 300</CountData>
</GrossCounts>
<GrossCounts id="GC-1-4" radDetectoriInformationReference="Bal"
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>22 7 555</CountData>
</GrossCounts>
<GrossCounts id="GC-1-5" radDetectorInformationReference="BalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>
<GrossCounts id="GC-1-6" radDetectoriInformationReference="Ba2"
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>3 7 345</CountData>
</GrossCounts>
<Occupancylndicator>0</0Occupancylndicator>
</RadMeasurement>

<RadMeasurement id="M-2" radMeasurementGroupReferences="MG-1">
<MeasurementClassCode>Background</MeasurementClassCode>
<StartDateTime>2003-11-22T23:45:00.1-07:00</StartDateTime>
<RealTimeDuration>PT0.1S</RealTimeDuration>
<GrossCounts i1d="GC-2-1" radDetectorInformationReference="Aal"
energyWindowsReference="GammaWindowSettings'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountbData>5 22 200</CountData>
</GrossCounts>
<GrossCounts i1d="GC-2-2" radDetectorInformationReference="AalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>0</CountData>
</GrossCounts>
<GrossCounts i1d="GC-2-3" radDetectorInformationReference="Aa2"
energyWindowsReference="GammaWindowSettings'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>6 11 300</CountData>
</GrossCounts>
<GrossCounts i1d="GC-2-4" radDetectorInformationReference="Bal"
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>22 7 555</CountData>
</GrossCounts>
<GrossCounts id="GC-2-5" radDetectorInformationReference="BalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>
<GrossCounts i1d="GC-2-6" radDetectorInformationReference="Ba2"
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>3 7 345</CountData>
</GrossCounts>
<Occupancylndicator>0</0Occupancylndicator>
</RadMeasurement>

<RadMeasurement id="M-3" radMeasurementGroupReferences="MG-1">
<MeasurementClassCode>Background</MeasurementClassCode>
<StartDateTime>2003-11-22T23:45:00.2-07:00</StartDateTime>
<RealTimeDuration>PT0.1S</RealTimeDuration>
<GrossCounts i1d="GC-3-1" radDetectorInformationReference="Aal"
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
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<CountData>5 22 200</CountData>
</GrossCounts>
<GrossCounts id="GC-3-2" radDetectorInformationReference="AalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>0</CountData>
</GrossCounts>
<GrossCounts id="GC-3-3" radDetectoriInformationReference="Aa2"
energyWindowsReference="GammaWindowSettings"'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>6 11 300</CountData>
</GrossCounts>
<GrossCounts i1d="GC-3-4" radDetectorInformationReference="Bal"
energyWindowsReference="GammaWindowSettings"'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>22 7 555</CountData>
</GrossCounts>
<GrossCounts id="GC-3-5" radDetectorInformationReference="BalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>
<GrossCounts id="GC-3-6" radDetectorInformationReference="Ba2"
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>3 7 345</CountData>
</GrossCounts>
<Occupancylndicator>1</0Occupancylndicator>
</RadMeasurement>

<RadMeasurement id="M-4" radMeasurementGroupReferences="MG-1"">
<MeasurementClassCode>Background</MeasurementClassCode>
<StartDateTime>2003-11-22T23:45:00.3-07:00</StartDateTime>
<RealTimeDuration>PT0.1S</RealTimeDuration>
<GrossCounts id="GC-4-1" radDetectoriInformationReference="Aal"
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>5 22 200</CountData>
</GrossCounts>
<GrossCounts i1d="GC-4-2" radDetectorInformationReference="AalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>0</CountData>
</GrossCounts>
<GrossCounts i1d="GC-4-3" radDetectorInformationReference="Aa2"
energyWindowsReference="GammaWindowSettings'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountbData>6 11 300</CountData>
</GrossCounts>
<GrossCounts i1d="GC-4-4" radDetectoriInformationReference="Bal"
energyWindowsReference="GammaWindowSettings'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>22 7 555</CountData>
</GrossCounts>
<GrossCounts 1d="GC-4-5" radDetectorInformationReference="BalN">
<LiveTimeDuration>PTO.1S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>
<GrossCounts id="GC-4-6" radDetectorInformationReference="Ba2"
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PTO.1S</LiveTimeDuration>
<CountData>3 7 345</CountData>
</GrossCounts>
<Occupancylndicator>1</0Occupancylndicator>
</RadMeasurement>

<RadMeasurement id="M-5" radMeasurementGroupReferences="MG-1">
<MeasurementClassCode>Background</MeasurementClassCode>
<StartDateTime>2003-11-22T23:45:00.4-07:00</StartDateTime>
<RealTimeDuration>PT0.1S</RealTimeDuration>
<GrossCounts i1d="GC-5-1" radDetectorInformationReference="Aal"
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>5 22 200</CountData>
</GrossCounts>
<GrossCounts i1d="GC-5-2" radDetectorlInformationReference="AalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>0</CountData>
</GrossCounts>
<GrossCounts i1d="GC-5-3" radDetectorInformationReference="Aa2"
energyWindowsReference="GammaWindowSettings">
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<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>6 11 300</CountData>
</GrossCounts>
<GrossCounts i1d="GC-5-4" radDetectorInformationReference="Bal"
energyWindowsReference="GammaWindowSettings"'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>22 7 555</CountData>
</GrossCounts>
<GrossCounts i1d="GC-5-5" radDetectoriInformationReference="BalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>
<GrossCounts i1d="GC-5-6" radDetectorInformationReference="Ba2"
energyWindowsReference="GammaWindowSettings"'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>3 7 345</CountData>
</GrossCounts>
<Occupancylndicator>1</0Occupancylndicator>
</RadMeasurement>

<RadMeasurement id="M-6" radMeasurementGroupReferences="MG-1"">
<MeasurementClassCode>Background</MeasurementClassCode>
<StartDateTime>2003-11-22T23:45:00.5-07:00</StartDateTime>
<RealTimeDuration>PT0.1S</RealTimeDuration>
<GrossCounts id="GC-6-1" radDetectorInformationReference="Aal""
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>5 22 200</CountData>
</GrossCounts>
<GrossCounts id="GC-6-2" radDetectorInformationReference="AalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>0</CountData>
</GrossCounts>
<GrossCounts id="GC-6-3" radDetectorInformationReference="Aa2"
energyWindowsReference="GammaWindowSettings'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>6 11 300</CountData>
</GrossCounts>
<GrossCounts id="GC-6-4" radDetectorInformationReference="Bal""
energyWindowsReference=""GammaWindowSettings'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>22 7 555</CountData>
</GrossCounts>
<GrossCounts 1d="GC-6-5" radDetectorInformationReference="BalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>
<GrossCounts i1d="GC-6-6" radDetectorInformationReference="Ba2"
energyWindowsReference="GammaWindowSettings'>
<LiveTimeDuration>PTO.1S</LiveTimeDuration>
<CountData>3 7 345</CountData>
</GrossCounts>
<Occupancylndicator>0</0Occupancylndicator>
</RadMeasurement>

<RadMeasurement id="M-7" radMeasurementGroupReferences="MG-1"">
<MeasurementClassCode>Background</MeasurementClassCode>
<StartDateTime>2003-11-22T23:45:00.6-07:00</StartDateTime>
<RealTimeDuration>PT0.1S</RealTimeDuration>
<GrossCounts id="GC-7-1" radDetectorInformationReference="Aal"
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>5 22 200</CountData>
</GrossCounts>
<GrossCounts i1d="GC-7-2" radDetectorInformationReference="AalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>0</CountData>
</GrossCounts>
<GrossCounts id="GC-7-3" radDetectorInformationReference="Aa2"
energyWindowsReference="GammaWindowSettings">
<LiveTimeDuration>PTO.1S</LiveTimeDuration>
<CountData>6 11 300</CountData>
</GrossCounts>
<GrossCounts i1d="GC-7-4" radDetectorInformationReference="Bal"
energyWindowsReference="GammaWindowSettings'>
<LiveTimeDuration>PTO.1S</LiveTimeDuration>
<CountData>22 7 555</CountData>
</GrossCounts>
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<GrossCounts i1d="GC-7-5" radDetectoriInformationReference="BalN">
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>
<GrossCounts i1d="GC-7-6" radDetectorInformationReference="Ba2"
energyWindowsReference=""GammaWindowSettings"'>
<LiveTimeDuration>PT0.1S</LiveTimeDuration>
<CountData>3 7 345</CountData>
</GrossCounts>
<Occupancylndicator>0</0Occupancylndicator>
</RadMeasurement>

<AnalysisResults radMeasurementGroupReferences="MG-1">
<AnalysisStartDateTime>2003-11-22T23:45:00.7-07:00</AnalysisStartDateTime>
<AnalysisAlgorithmName>SPRT</AnalysisAlgorithmName>
</AnalysisResults>
</RadlInstrumentData>

D.3 Alarmed occupancy fragment

<AnalysisResults radMeasurementGroupReferences="MG-1">

<RadAlarm id="A-1-1" radDetectorInformationReferences="Aal Aa2 Bal Ba2'">
<RadAlarmCategoryCode>Gamma</RadAlarmCategoryCode>
<RadAlarmDescription>SPRT alarm</RadAlarmDescription>
<RadAlarmLightColor>Red</RadAlarmLightColor>

</RadAlarm>

<RadAlarm radDetectoriInformationReferences="AalN">

<RadAlarmCategoryCode>Neutron</RadAlarmCategoryCode>
<RadAlarmDescription>SPRT alarm</RadAlarmDescription>
<RadAlarmLightColor>Red</RadAlarmLightColor>

</RadAlarm>

</AnalysisResults>

D.4 Alarmed occupancy fragment with categorization

<AnalysisResults radMeasurementGroupReferences="MG-1">
<RadAlarm id="A-1-1" radDetectorInformationReferences="Aal Aa2 Bal Ba2">
<RadAlarmCategoryCode>Gamma</RadAlarmCategoryCode>
<RadAlarmDescription>SPRT alarm</RadAlarmDescription>
<RadAlarmLightColor>Red</RadAlarmLightColor>
</RadAlarm>
<RadAlarm radDetectoriInformationReferences="AalN">
<RadAlarmCategoryCode>Neutron</RadAlarmCategoryCode>
<RadAlarmDescription>SPRT alarm</RadAlarmDescription>
<RadAlarmLightColor>Red</RadAlarmLightColor>
</RadAlarm>
<NuclideAnalysisResults>
<Nuclide>
<NuclideldentifiedIndicator>true</NuclideldentifiedIndicator>
<Nucl ideName>Unknown</NuclideName>
<NuclidelDConfidenceDescription>Low</NuclidelDConfidenceDescription>
<NuclideCategoryDescription>SNM</NuclideCategoryDescription>
</Nuclide>
</NuclideAnalysisResul ts>
</AnalysisResults>

D.5 Multiple occupansy sensor state indications

<RadlInstrumentCharacteristics>

<Characteristic>
<CharacteristicName>0ccupancySensorl</CharacteristicName>
<CharacteristicValue>1</CharacteristicValue>
<CharacteristicValueUnits>unit-less</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>boolean</CharacteristicValueDataClassCode>

</Characteristic>

<Characteristic>
<CharacteristicName>0OccupancySensor2</CharacteristicName>
<CharacteristicValue>0</CharacteristicValue>
<CharacteristicValueUnits>unit-less</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>boolean</CharacteristicValueDataClassCode>
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</Characteristic>
</RadlInstrumentCharacteristics>
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Annex E
(informative)

Example: A spectroscopic radiation portal monitor

This is an example of a spectroscopic radiation portal monitor (SRPM) document.

e The SRPM'’s detectors are named according to Domestic Nuclear Detection Office
(DNDOQO) conventions. There are two pillars A and B, each containing one HPGe
gamma radiation detector (Aal and Bal) and one a neutron radiation detector (AalN
and BalN). The SRPM can determine occupant (i.e. the measured item) presence and
speed, and allows the entry of occupant metadata; in this case, the container
identification and manifest.

e The example document records a single occupancy:
— First, the applicable background data are recorded

— Six one second measurements (i.e. time slices) are recorded: the first two
unoccupied, the third and fourth occupied, and the fifth and sixth unoccupied.

— For the two occupied measurements, the occupant’s position (relative to the SRPM)
and speed are recorded via <RadltemState>.

— The sum of the two occupied measurements is recorded via <DerivedData>

— The analysis of the summed data is recorded. The analysis resulted in an alarm
due to the identification of °’Co and **'Cs.

NOTE |If spectra from different radiation detectors, in the same radiation measurement instrument, are acquired at
different start times or different durations then they will have their own <RadMeasurement> element instance, see
4.3.1.

<?xml version="1.0"?>

<?xml-model href="http://physics.nist.gov/N42/2011/schematron/n42_sch"

type="application/xml" schematypens="http://purl_oclc.org/dsdl/schematron'?>

<RadInstrumentData xmlns="http://physics.nist.gov/N42/2011/N42"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://physics.nist.gov/N42/2011/N42

http://physics.nist.gov/N42/2011/n42 _xsd"
n42DocUUID="3efc2d27-ce4a-41e3-8745-deb5417841de"">

<RadlInstrumentinformation id="NTSTT_CS01S">
<RadlInstrumentManufacturerName>SRPMs R Us</RadIlnstrumentManufacturerName>
<RadlInstrumentldentifier>SRPM123</Radlnstrumentldentifier>
<RadlInstrumentModelName>iSRPM</RadInstrumentMode IName>
<RadlnstrumentDescription>SRPM at test facility lane 1</RadlnstrumentDescription>
<RadlInstrumentClassCode>Spectroscopic Portal Monitor</RadlnstrumentClassCode>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Hardware</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>5</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Software</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>4.2</RadlnstrumentComponentVersion>
</RadlInstrumentVersion>
</RadlInstrumentinformation>

<RadDetectoriInformation id="Aal">

<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>

<RadDetectorKindCode>HPGe</RadDetectorKindCode>

<RadDetectorLengthValue>3</RadDetectorLengthValue>

<RadDetectorDiameterValue>9</RadDetectorDiameterValue>

<RadDetectorCharacteristics>

<Characteristic>

<CharacteristicName>RelativeEfficiency</CharacteristicName>
<CharacteristicValue>65</CharacteristicValue>
<CharacteristicValueUnits>%</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>
</Characteristic>
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</RadDetectorCharacteristics>
</RadDetectorInformation>

<RadDetectoriInformation id="AalN"'">

<RadDetectorCategoryCode>Neutron</RadDetectorCategoryCode>

<RadDetectorKindCode>He3</RadDetectorKindCode>

<RadDetectorVolumeValue>1000</RadDetectorVolumeValue>

<RadDetectorCharacteristics>

<Characteristic>

<CharacteristicName>GasPressure</CharacteristicName>
<CharacteristicValue>2</CharacteristicValue>
<CharacteristicValueUnits>ATM</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>
</Characteristic>
</RadDetectorCharacteristics>
</RadDetectoriInformation>

<RadDetectoriInformation id="Bal">

<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>

<RadDetectorKindCode>HPGe</RadDetectorKindCode>

<RadDetectorLengthValue>3</RadDetectorLengthValue>

<RadDetectorDiameterValue>9</RadDetectorDiameterValue>

<RadDetectorCharacteristics>

<Characteristic>

<CharacteristicName>RelativeEfficiency</CharacteristicName>
<CharacteristicValue>65</CharacteristicValue>
<CharacteristicValueUnits>%</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>
</Characteristic>
</RadDetectorCharacteristics>
</RadDetectoriInformation>

<RadDetectoriInformation id="BalN"'">

<RadDetectorCategoryCode>Neutron</RadDetectorCategoryCode>

<RadDetectorKindCode>He3</RadDetectorKindCode>

<RadDetectorVolumeValue>1000</RadDetectorVolumeValue>

<RadDetectorCharacteristics>

<Characteristic>

<CharacteristicName>GasPressure</CharacteristicName>
<CharacteristicValue>2</CharacteristicValue>
<CharacteristicValueUnits>ATM</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>
</Characteristic>
</RadDetectorCharacteristics>
</RadDetectorInformation>

<RadltemInformation id="Vehicle">
<RadltemCharacteristics>
<Characteristic>
<CharacteristicName>ContainerlD</CharacteristicName>
<CharacteristicValue>YMLU3030933</CharacteristicValue>
<CharacteristicValueUnits>unit-less</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>string</CharacteristicValueDataClassCode>
</Characteristic>
<Characteristic>
<CharacteristicName>Manifest</CharacteristicName>
<CharacteristicValue>Scrap Metal</CharacteristicValue>
<CharacteristicValueUnits>unit-less</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>string</CharacteristicValueDataClassCode>
</Characteristic>
</RadltemCharacteristics>
</RadltemInformation>

<EnergyCalibration id="ENCAL">
<CoefficientValues>0 .3662 O</CoefficientValues>
</EnergyCalibration>

<FWHMCalibration id=""FWHMCAL">
<EnergyValues>59 661.65 1460.8</EnergyValues>
<FWHMValues>2.0 2.2 2.4</FWHMValues>
</FWHMCalibration>

<IntrinsicFullEnergyPeakEfficiencyCalibration id="EFFCAL">
<EnergyValues>59.5 661.65 1460.8 2614.5</EnergyValues>
<EfficiencyValues>0.1 0.05 0.01 0.005</EfficiencyValues>



62755 © IEC:2012(E)

- 187 —

<EfficiencyUncertaintyValues>1.0e-2 5e-3 le-3 5.0e-4</EfficiencyUncertaintyValues>
</IntrinsicFullEnergyPeakEfficiencyCalibration>

<RadMeasurement id="Background-20100127150000">
<MeasurementClassCode>Background</MeasurementClassCode>
<StartDateTime>2010-01-27T12:50:00.0Z</StartDateTime>
<RealTimeDuration>PT300.0S</RealTimeDuration>

<Spectrum id="Background-20100127150000-Aal" radDetectorInformationReference="Aal"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT298.212262S</LiveTimeDuration>

<ChannelData compressionCode="CountedZeroes'>
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</ChannelData>
</Spectrum>

<Spectrum id="Background-20100127150000-Bal" radDetectorlInformationReference="Bal"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT298.212262S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes'>
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<GrossCounts id="Background-20100127150000-AalN""
radDetectorInformationReference=""AalN">
<LiveTimeDuration>PT300.0S</LiveTimeDuration>
<CountData>301</CountData>
</GrossCounts>

<GrossCounts id="Background-20100127150000-BalN""
radDetectorInformationReference="BalN">
<LiveTimeDuration>PT300.0S</LiveTimeDuration>
<CountData>300</CountData>
</GrossCounts>

</RadMeasurement>

<RadMeasurement id="Foreground-20100127130218">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2010-01-27T13:02:18.4Z</StartDateTime>
<RealTimeDuration>PT1.0S</RealTimeDuration>

<Spectrum id="Foreground-20100127130218-Aal" radDetectorInformationReference="Aal"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT0.997321S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes">
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031031011021011010108102111210511011051101101
105102109108209110131102110101057108108101105
104101110101 0510710310111021041020108102210310
11101410181 0210181021010107310491051031103103110
321 0901061101101 036 1053105810156 10141063108102710
96 1 05106010107 1048 101141086 1020710141107 1093101610
204 1 089 10144 10102 102221 0761011910243 10 2941034010656 10

67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>

<Spectrum id="Foreground-20100127130218-Bal" radDetectorInformationReference="Bal"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT0.997321S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes">
08610161 02108101810610710221010104111112011

031031011021011010108102111210511011051101101
105102109108209110131102110101057108108101105
104101110101 0510710310111021041020108102210310
11101410181 0210181021010107310491051031103103110
321 0901061101101 036 1053105810156 10141063108102710
96 1 05106010107 1048 10 1141086 1020710141107 1093101610
204 1 089 10144 10102102221 07610119 10243 10294103401 065610

67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>

<GrossCounts id="Foreground-20100127130218-AalN"
radDetectorInformationReference="AalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>

<GrossCounts id="Foreground-20100127130218-BalN""
radDetectorInformationReference=""BalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>

<Occupancylndicator>false</Occupancylndicator>
</RadMeasurement>

<RadMeasurement id="Foreground-20100127130219">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2010-01-27T13:02:19.4Z</StartDateTime>
<RealTimeDuration>PT1.0S</RealTimeDuration>

<Spectrum id="Foreground-20100127130219-Aal" radDetectorInformationReference="Aal"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT0.997321S</LiveTimeDuration>
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<ChannelData compressionCode="CountedZeroes'>

0861016 10210810181 0610710221010104111112011
031031011021011010108102211210511011051101101
105102109108209110131102110101057108108101105
104101110101 0510710310111021041020108102210310
11101410181 0210181021010107310491051031103103110
321 0901061101101 036 1053105810156 10141063108102710
96 1 05106010107 1048 10114 108610207 10141107 1093101610
204 1 089 10144 10102 102221076 1011910243 10294 1034010656 10

67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>

<Spectrum id="Foreground-20100127130219-Bal" radDetectorInformationReference="Bal"

energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">

<LiveTimeDuration>PT0.997321S</LiveTimeDuration>

<ChannelData compressionCode="CountedZeroes">

0861016 102108101810610710221010104111112011
0101081021112105121011051101101
110131102110101057108108101105
71031011 1021041020108102210310
102101010731 0491051031103103110
36 1 053105810156 101 3108102710
0 114 1 0 86 1 0 207 1 0 14
210

76 1 0 119 1 0 243 1

A
ocoo

9831016 10

6
07 1048 1
2 40 1 0 656 1 0

204 1 089 10144 10 10210
67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>

10
2 03

<GrossCounts id="Foreground-20100127130219-AalN"
radDetectorInformationReference="AalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>

<GrossCounts id="Foreground-20100127130219-BalN""
radDetectorInformationReference=""BalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>

<Occupancylndicator>false</Occupancylndicator>
</RadMeasurement>

<RadMeasurement id="Foreground-20100127130220">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2010-01-27T13:02:20.4Z</StartDateTime>
<RealTimeDuration>PT1.0S</RealTimeDuration>

<Spectrum id="Foreground-20100127130220-Aal" radDetectoriInformationReference="Aal"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT0.997321S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes'>
0861016 10210810181 0610710221010104111112011

031031011021011010108102111210511011051101101
105102109108209110131102110101057108108101105
104101110101 0510710310111021041020108102210310
11101410181 0210181021010107310491051031103103110
321 0901061101101 036 1053105810156 10141063108102710
96 1 05106010107 1048 101141086 1020710141107 1093101610
204 1 08910144 10102102221 07610119 10243 10294 1034010656 10

67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>

<Spectrum id="Foreground-20100127130220-Bal" radDetectorInformationReference="Bal"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT0.997321S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes">

086101610210810181061071022101010411212112011
0310310110210110101208102211210511011051101101
105102109108209110131102110101057108108101105
10410111 01010510710310111021041020108102210310
11101410181 0210181021010107310491051031103103110
321090 1061101101036 1053105810156 10141063108102710
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96 1 051 060101071048 10114 108610207 10141107 1093101610
204 1 089 10144 10102102221 0761011910243 10294103401 065610

67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>

<GrossCounts id="Foreground-20100127130220-AalN""
radDetectorInformationReference="AalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>
<CountData>1</CountData>

</GrossCounts>

<GrossCounts id="Foreground-20100127130220-BalN""
radDetectorInformationReference="BalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>
<CountData>1</CountData>

</GrossCounts>

<RadltemState radltemInformationReference="Vehicle">

<StateVector>
<RelativelLocation>

<DistanceValue>0.1</DistanceValue>
<Origin originReference="NTSTT_CS01S">
<OriginDescription>SRPM centerline</OriginDescription>

</0Origin>
</RelativelLocation>

<SpeedValue>3.2</SpeedValue>

</StateVector>
</RadltemState>

<Occupancylndicator>true</0Occupancylndicator>

</RadMeasurement>

<RadMeasurement id="Foreground-20100127130221">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2010-01-27T13:02:21.4Z</StartDateTime>
<RealTimeDuration>PT1.0S</RealTimeDuration>

<Spectrum id="Foreground-20100127130221-Aal" radDetectorInformationReference="Aal"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT0.997321S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes">

081016 102108
031031011021011
1051021091082009
1041011101010510
11 1014101810210 18
32109 10611011010
96 1 0510601010710 4

8
204 1 08910144 1 0 10210
67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>

1
0
1
7
1
3

6
1
2

0181 0610710221010104111112011
101 08102111210511011051101101

10131102110101057108108101105
10310111021041020108102210310
021010107310491051031103103110
1053105810156 10141063108102710
01141086 1020710141107 1093101610
22107610119 10243 10294 103401065610

<Spectrum id="Foreground-20100127130221-Bal" radDetectorlInformationReference="Bal"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT0.997321S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes'>

08 1016 102108
031031011021011
1051021091082009
104101110101 0510
111014 101810210 18
321 0901061101101 0
96 1 05106010 107 10 4

8
204 1 089 10144 1 0 102 1 0
67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>

1
0
1
7
1
3

6
1
2

01810610710221010104111112011
101 08102111210511011051101101

10131102110101057108108101105
10310111021041020108102210310
021010107310491051031103103110
1053105810156 10141063108102710
01141086 1020710141107 1093101610
22107610119 10243 10294 1034010656 10

<GrossCounts id="Foreground-20100127130221-AalN"
radDetectorInformationReference=""AalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>

<CountData>1</CountData>
</GrossCounts>
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<GrossCounts id="Foreground-20100127130221-BalN""
radDetectorInformationReference="BalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>

<RadltemState radltemInformationReference="Vehicle'">
<StateVector>
<RelativelLocation>
<DistanceValue>3.3</DistanceValue>
<Origin originReference="NTSTT_CS01S">
<OriginDescription>SRPM centerline</OriginDescription>
</0rigin>
</RelativelLocation>
<SpeedValue>3.2</SpeedValue>
</StateVector>
</RadltemState>
<Occupancylndicator>true</Occupancylndicator>
</RadMeasurement>

<RadMeasurement id="Foreground-20100127130222">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2010-01-27T13:02:22.4Z</StartDateTime>
<RealTimeDuration>PT1.0S</RealTimeDuration>

<Spectrum id="Foreground-20100127130222-Aal" radDetectorInformationReference="Aal""
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT0.997321S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes">
086 1016 10210810181 0610710221010104111112011

031031011021011010108102111210511011051101101
105102109108209110131102110101057108108101105
104101110101 0510710310111021041020108102210310
11 101410181 0210181021010107310491051031103103110
321 0901061101101 036 1053105810156 10141063108102710
96 1 05106010107 1048 101141086 1020710141107 1093101610
204 1 089 10144 10102102221 07610119 10243 10294 103401065610

67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>

<Spectrum id="Foreground-20100127130222-Bal" radDetectorInformationReference="Bal"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT0.997321S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes'>
086 1016102108101810610710221010104111112011

031031011021011010108102111210511011051101101
105102109108209110131102110101057108108101105
104101110101 0510710310111021041020108102210310
11101410181 0210181021010107310491051031103103110
321 0901061101101 036 1053105810156 10141063108102710
96 1 05106010107 1048 10114 108610207 10141 1071093101610
204 1 089 10144 10102102221 07610119 10243 10294103401 065610

67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>

<GrossCounts id="Foreground-20100127130222-AalN""
radDetectorInformationReference=""AalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>

<GrossCounts id="Foreground-20100127130222-BalN""
radDetectorInformationReference=""BalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>

<Occupancylndicator>false</Occupancylndicator>
</RadMeasurement>

<RadMeasurement id="Foreground-20100127130223">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2010-01-27T13:02:23.4Z</StartDateTime>
<RealTimeDuration>PT1.0S</RealTimeDuration>
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ener
intr

031031011021011010108102111210511011051101101
105102109108209110131102110101057108108101105
104101110101 0510710310111021041020108102210310
11 101410181 02101810210101073104910510312103103110
321 0901061101101 036 1053105810156 10141063108102710
96 1 05106010107 1048 10 1141086 1020710141107 1093101610
204 1 08910144 1 0 102 1 0222107610119 1024310294 103401065610
67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>
<Spectrum id="Foreground-20100127130223-Bal" radDetectorlInformationReference="Bal"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL"
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT0.997321S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes'>
086 1016102108101810610710221010104111112011
031031011021011010108102111210511011051101101
105102109108209110131102110101057108108101105
104101110101 0510710310111021041020108102210310
11 101410181 0210181021010107310491051031103103110
321 0901061101101 036 1053105810156 1014 1063108102710
96 1 05106010107 1048 10 114 1086 1020710141107 1093101610
204 1 08910144 1 0 102 1 0222107610119 1024310294 103401065610
67 1 0 1103 1 0 159 1 0 1870
</ChannelData>
</Spectrum>
<GrossCounts id="Foreground-20100127130223-AalN"
radDetectorInformationReference=""AalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>
<GrossCounts id="Foreground-20100127130223-BalN""
radDetectorInformationReference="BalN">
<LiveTimeDuration>PT1.0S</LiveTimeDuration>
<CountData>1</CountData>
</GrossCounts>
<Occupancylndicator>false</Occupancylndicator>
</RadMeasurement>
<DerivedData id="SumData-20100127130220">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2010-01-27T13:02:20.4Z</StartDateTime>
<RealTimeDuration>PT4.0S</RealTimeDuration>
<Spectrum id="SumSpectrum-20100127130220" radRawSpectrumReferences="Foreground-
20100127130220-Aal Foreground-20100127130220-Bal Foreground-20100127130221-Aal
Foreground-20100127130221-Bal" energyCalibrationReference=""ENCAL"
FWHMCalibrationReference="FWHMCAL""
intrinsicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">
<LiveTimeDuration>PT2.94S</LiveTimeDuration>
<ChannelData compressionCode="CountedZeroes">
0576 126 9 14 10 6 9 11 16 16 8 7 13 17 12 10 13 9 10 9 8 16 8 7 14 11 10 8
10 15 7 15 7 10 15 6 13 12 13 9 10 9 14 12 12 9 13 8 10 12 12 15 17 9 20 12 10 8 13 10
18 21 14 18 12 11 17 18 20 13 16 15 18 12 18 18 16 17 19 17 19 15 27 22 16 16 22 13 24
21 27 14 17 21 23 15 24 22 18 22 22 20 24 20 26 26 31 19 19 19 26 16 27 25 21 17 23 28
18 20 24 19 31 27 32 32 19 19 21 26 23 23 31 21 15 26 26 30 25 26 36 24 32 30 31 24 32
34 32 36 24 36 42 38 37 32 26 28 19 30 26 29 37 34 21 25 31 37 28 37 27 30 28 30 36 16
22 27 33 27 39 28 29 21 23 22 29 29 32 42 35 37 31 29 25 35 40 35 28 38 28 24 35 28 30
26 28 23 24 33 38 35 26 22 23 26 26 33 17 24 17 25 26 25 28 21 24 35 15 26 30 20 27 22
27 27 23 19 25 23 30 24 38 19 17 31 29 28 24 37 24 20 22 30 30 23 29 23 24 23 28 36 24
28 27 28 21 26 21 19 23 26 30 33 41 60 49 47 34 28 20 26 18 12 38 21 22 17 26 23 28 25
21 19 21 20 26 30 19 14 28 30 19 23 21 30 18 23 25 25 30 25 23 22 25 34 21 22 30 15 25
18 16 28 21 19 22 25 18 22 22 26 23 17 20 17 19 15 22 16 17 23 19 16 19 20 25 15 15 23
27 14 9 21 22 19 13 19 10 15 20 14 22 26 17 9 19 15 14 13 19 18 14 17 12 15 9 19 17 19
19 21 9 19 22 10 15 16 15 13 13 12 12 23 21 15 16 17 19 8 18 20 21 11 15 10 12 14 14 17
12 23 19 20 18 16 19 10 12 14 17 21 11 15 12 17 23 16 13 17 5 15 16 25 15 22 15 14 14
12 13 9 19 11 11 14 13 23 15 13 18 19 14 14 12 18 17 15 14 12 12 4 6 9 16 13 18 15 17

<Spectrum id="Foreground-20100127130223-Aal" radDetectorInformationReference="Aal"
gyCalibrationReference="ENCAL"™ FWHMCalibrationReference="FWHMCAL"
insicFullEnergyPeakEfficiencyCalibrationReference="EFFCAL">

<LiveTimeDuration>PT0.997321S</LiveTimeDuration>

<ChannelData compressionCode="CountedZeroes'>

086 1016102108101810610710221010104111112011

4 14 12 12 10 16 17 19 10 6 18 18 12 17 11 9 11 10 13 12 13 12 11 15 9 12 15 12 14
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0220811031103110120512021022051112011103103
0420101022031033022012201257 1317 17 23 39 33 25 27 158 5
11021106102121013103110810210210420111021107
10210120110320920110711071021012011041015111
08101205110110111021021011011106102102111104
061011026103101010510310131011021012107103110
10210310310810312104102210211071201110210510
10410110161 03105102103103207101011110520110 15
1011203105121041024101111031061021103103110 18
0161025104104103105101106101101310810820710 12
023104101101113163541131051016102101510810151
1110161 0210101110252031028101110610510211022102
1041021071021 2011025103104103010212101211010103
101120121 05101102810310910610182022110131036101
1032110410111 021010105101110620210410351018108
0210121011017 102510210110910383102101210510310¢6
107103110510121081031029107102101103410910310
45 0511018104101 1011061011204113012111101105
0610271011014107107102101310210261061101110311
31025106104108202010310311018101010192026101010
1061012010101110110161011017108101610110151021
261 10101031031101810510410321031011101110210211
02101110410351016102810610331031049102710181022
025101310101 03710104103101312312864951421110210
41 1 0 1431 08210251048 1033101411089 10107 1071102511

</ChannelData>
</Spectrum>

</DerivedData>

<RadMeasurementGroup id="0Occupancy-20100127130220"/>

<AnalysisResults id="Results-20100127130220" derivedDataReferences="SumData-
20100127130220">

<AnalysisStartDateTime>2010-01-27T13:02:24.5Z</AnalysisStartDateTime>

<AnalysisAlgorithmName>SuperNID</AnalysisAlgorithmName>

<AnalysisAlgorithmCreatorName>SRPMs R Us</AnalysisAlgorithmCreatorName>

<AnalysisAlgorithmVersion>
<AnalysisAlgorithmComponentName>Main</AnalysisAlgorithmComponentName>
<AnalysisAlgorithmComponentVersion>1.0</AnalysisAlgorithmComponentVersion>

</AnalysisAlgorithmVersion>

<AnalysisAlgorithmSetting>
<AnalysisAlgorithmSettingName>SensitivityMode</AnalysisAlgorithmSettingName>
<AnalysisAlgorithmSettingValue>NORMAL</AnalysisAlgorithmSettingVvalue>
<AnalysisAlgorithmSettingUnits>unit-less</AnalysisAlgorithmSettingUnits>

</AnalysisAlgorithmSetting>

<AnalysisAlgorithmSetting>
<AnalysisAlgorithmSettingName>ActivityCalculation</AnalysisAlgorithmSettingName>
<AnalysisAlgorithmSettingValue>0FF</AnalysisAlgorithmSettingVvValue>
<AnalysisAlgorithmSettingUnits>unit-less</AnalysisAlgorithmSettingUnits>

</AnalysisAlgorithmSetting>

<RadAlarm radDetectoriInformationReferences="Aal Bal">
<RadAlarmCategoryCode>lsotope</RadAlarmCategoryCode>
<RadAlarmDescription>Industrial isotopes detected</RadAlarmDescription>
<RadAlarmLightColor>0range</RadAlarmLightColor>

</RadAlarm>

<NuclideAnalysisResults>
<Nuclide>
<NuclideldentifiedIndicator>true</Nuclideldentifiedlndicator>
<NuclideName>Co-57</NuclideName>
<NuclidelDConfidenceValue>0.91</NuclidelDConfidenceValue>
<NuclideCategoryDescription>Industrial</NuclideCategoryDescription>
<SourcePosition>
<RelativelLocation>
<DistanceValue>2.0</DistanceValue>
<Origin originReference="Vehicle">
<OriginDescription>Front of vehicle</OriginDescription>
</0Origin>
</Relativelocation>
</SourcePosition>
</Nuclide>
<Nuclide>
<NuclideldentifiedIndicator>true</NuclideldentifiedIndicator>
<NuclideName>Cs-137</NuclideName>
<NuclidelDConfidenceValue>0.99</NuclidelDConfidenceValue>
<NuclideCategoryDescription>Industrial</NuclideCategoryDescription>
<SourcePosition>
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<RelativelLocation>
<DistanceValue>2.0</DistanceValue>
<Origin originReference="Vehicle">
<OriginDescription>Front of vehicle</OriginDescription>
</0rigin>
</RelativelLocation>
</SourcePosition>
</Nuclide>
</NuclideAnalysisResults>
</AnalysisResults>

</RadlnstrumentData>
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Annex F
(informative)

Example: A personal radiation detector

This is an example of a personal radiation detector (PRD) document, which periodically (once
every 2 s) records the ambient dose equivalent rate and the PRD’s geographic location.

NOTE Instead of, or in addition to, the dose rate, the exposure rate and/or the gross counts could be recorded.

<?xml version="1.0"?>

<?xml-model href="http://physics.nist.gov/N42/2011/schematron/n42_sch"

type="application/xml" schematypens="http://purl_oclc.org/dsdl/schematron*?>

<RadInstrumentData xmlns="http://physics.nist.gov/N42/2011/N42"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://physics.nist.gov/N42/2011/N42

http://physics.nist.gov/N42/2011/n42 _xsd"
n42DocUUID="7d5feabl1-f9d3-4864-aa4b-e05c6411labbd">

<Remark>Dose rate values are the average over the integration time</Remark>
<RadlnstrumentDataCreatorName>ePRD 100 V1.1</RadlnstrumentDataCreatorName>

<RadlInstrumentiInformation id="Radlnstrumentinformation-1">
<RadlnstrumentManufacturerName>PRDs R Us</RadlnstrumentManufacturerName>
<Radlnstrumentldentifier>FA 20110344</Radlnstrumentldentifier>
<RadlnstrumentModeIName>ePRD 100</RadIlnstrumentModelName>
<RadlInstrumentClassCode>Radionuclide ldentifier</RadlnstrumentClassCode>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Hardware</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>C</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Software</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>1.1</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
<RadlnstrumentQualityControl>
<InspectionDateTime>2011-03-10T12:00:00-06:00</InspectionDateTime>
<InCalibrationlndicator>true</InCalibrationlndicator>
</RadlInstrumentQualityControl>
<RadlnstrumentCharacteristics>
<Characteristic>
<CharacteristicName>IP</CharacteristicName>
<CharacteristicValue>192.168.100.32</CharacteristicValue>
<CharacteristicValueUnits>unit-less</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>string</CharacteristicValueDataClassCode>
</Characteristic>
<Characteristic>
<CharacteristicName>RF BAND</CharacteristicName>
<CharacteristicValue>2.1</CharacteristicVvValue>
<CharacteristicValueUnits>GHz</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>
</Characteristic>
</RadlnstrumentCharacteristics>
</RadInstrumentinformation>

<RadDetectoriInformation id="RadDetectorinformation-1">
<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>
<RadDetectorKindCode>GMT</RadDetectorKindCode>
<RadDetectorDescription>1" GM tube</RadDetectorDescription>
<RadDetectorLengthValue>2._.54</RadDetectorLengthValue>
<RadDetectorDiameterValue>.64</RadDetectorDiameterValue>
</RadDetectoriInformation>

<RadMeasurement id="RadMeasurement-1">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2003-11-22T23:46:30-07:00</StartDateTime>
<RealTimeDuration>PT1.0S</RealTimeDuration>
<DoseRate id=""RadMeasurement-1-DoseRate-1"
radDetectorInformationReference=""RadDetectorInformation-1">
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<DoseRateValue>10.2</DoseRateValue>
</DoseRate>
<RadlnstrumentState radlnstrumentinformationReference="Radlnstrumentinformation-1'>
<StateVector>
<GeographicPoint>
<LatitudeValue>42_123</LatitudeValue>
<LongitudeValue>-22_456</LongitudeValue>
<ElevationValue>5.2</ElevationValue>
</GeographicPoint>
</StateVector>
<RadlnstrumentCharacteristics>
<CharacteristicGroup groupOutOfLimits="false">
<CharacteristicGroupName>StateOfHeal th</CharacteristicGroupName>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>BatteryCharge</CharacteristicName>
<CharacteristicValue>85</CharacteristicValue>
<CharacteristicValueUnits>% charge</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>RadioSignalStrength</CharacteristicName>
<CharacteristicValue>-50</CharacteristicValue>
<CharacteristicValueUnits>dBm</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
</CharacteristicGroup>
</RadlnstrumentCharacteristics>
</RadlnstrumentState>
</RadMeasurement>

<RadMeasurement id="RadMeasurement-2">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2003-11-22T23:46:31-07:00</StartDateTime>
<RealTimeDuration>PT1.0S</RealTimeDuration>
<DoseRate id=""RadMeasurement-2-DoseRate-1"
radDetectorInformationReference=""RadDetectoriInformation-1">
<DoseRateValue>10.0</DoseRateValue>
</DoseRate>
<RadlnstrumentState radlnstrumentinformationReference="Radlnstrumentinformation-1">
<StateVector>
<GeographicPoint>
<LatitudeValue>42_123</LatitudeValue>
<LongitudeValue>-22_456</LongitudeValue>
<ElevationValue>5.2</ElevationValue>
</GeographicPoint>
</StateVector>
<RadlnstrumentCharacteristics>
<CharacteristicGroup groupOutOfLimits="false">
<CharacteristicGroupName>StateOfHeal th</CharacteristicGroupName>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>BatteryCharge</CharacteristicName>
<CharacteristicValue>84</CharacteristicValue>
<CharacteristicValueUnits>% charge</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
<Characteristic valueOQutOfLimits="false">
<CharacteristicName>RadioSignalStrength</CharacteristicName>
<CharacteristicValue>-50</CharacteristicValue>
<CharacteristicValueUnits>dBm</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
</CharacteristicGroup>
</RadlnstrumentCharacteristics>
</RadlnstrumentState>
</RadMeasurement>

<RadMeasurement id="RadMeasurement-3">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2003-11-22T23:46:32-07:00</StartDateTime>
<RealTimeDuration>PT1.0S</RealTimeDuration>
<DoseRate id=""RadMeasurement-3-DoseRate-1"
radDetectorInformationReference=""RadDetectoriInformation-1">
<DoseRateValue>10.4</DoseRateValue>
</DoseRate>
<RadlnstrumentState radlnstrumentinformationReference="Radlnstrumentinformation-1">
<StateVector>
<GeographicPoint>
<LatitudeValue>42_123</LatitudeValue>
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<LongitudeValue>-22_456</LongitudeValue>
<ElevationValue>5.2</ElevationValue>
</GeographicPoint>
</StateVector>
<RadlInstrumentCharacteristics>
<CharacteristicGroup groupOutOfLimits="false">
<CharacteristicGroupName>StateOfHeal th</CharacteristicGroupName>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>BatteryCharge</CharacteristicName>
<CharacteristicValue>83</CharacteristicValue>
<CharacteristicValueUnits>% charge</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>RadioSignalStrength</CharacteristicName>
<CharacteristicValue>-49</CharacteristicValue>
<CharacteristicValueUnits>dBm</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
</CharacteristicGroup>
</RadlInstrumentCharacteristics>
</RadlnstrumentState>
</RadMeasurement>
</RadInstrumentData>
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Annex G
(informative)

Example: A mobile spectroscopic instrument

This is an example of a mobile spectroscopic radiation measurement instrument document;

th

a)
b)

c)
d)

e)

f)

is particular instrument maked measurements while in motion.

The mobile instrument is described via the <RadInstrumentinformation> element.

The radiation detectors are described via <RadDetectorInformation> elements; the gamma
radiation detector is a 1,6 | Nal(Tl); the neutron radiation detector is a 1 | *He proportional
counter.

The energy and FWHM calibrations of the gamma radiation detector are given.

Two spectrum measurements and the analyses thereof are given, via two pairs of
<RadMeasurement> and <AnalysisResults> elements.

Each <RadMeasurement> has a unique identifier (“M-1222" and “M-1223"). The mean
position, direction, and speed of the radiation measurement instrument are described via
<RadlInstrumentState>: the direction is -90° due West; the speed is 2,2 m/s.

The <AnalysisResults> elements resulting from the spectral analysis each report the
identification of **’Cs, and the quantification of two spectral peaks at 661,7 keV and
1460,8 keV.

<?xml version="1.0"?>

<?xml-model href="http://physics.nist.gov/N42/2011/schematron/n42._sch"
type="application/xml" schematypens="http://purl_oclc.org/dsdl/schematron"?>
<RadlInstrumentData xmlns="http://physics.nist.gov/N42/2011/N42"

xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://physics.nist.gov/N42/2011/N42

http://physics.nist.gov/N42/2011/n42 _xsd"

n42DocUUID="54d0f17f-0ed5-46ea-9390-e8122d880396"">

<RadlInstrumentinformation id="Radlnstrumentlnformation-1">
<RadlInstrumentManufacturerName>Mobiles R Us</RadlnstrumentManufacturerName>
<RadlnstrumentModelName>iCarTop</RadlnstrumentModelName>
<RadlnstrumentClassCode>Mobile System</RadlnstrumentClassCode>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Software</RadlnstrumentComponentName>
<RadIlnstrumentComponentVersion>4._.2</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Hardware</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>66</RadlnstrumentComponentVersion>
</RadlInstrumentVersion>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Firmware</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>117-1</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
</RadlInstrumentinformation>

<RadDetectoriInformation id="GammaDetector'>
<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>
<RadDetectorKindCode>Nal</RadDetectorKindCode>
<RadDetectorLengthValue>30</RadDetectorLengthValue>
<RadDetectorWidthValue>10</RadDetectorWidthVvValue>
<RadDetectorDepthValue>10</RadDetectorDepthValue>
<RadDetectorCharacteristics>
<Characteristic>
<CharacteristicName>HV</CharacteristicName>
<CharacteristicValue>1500</CharacteristicValue>
<CharacteristicValueUnits>V</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
</RadDetectorCharacteristics>
</RadDetectorInformation>

<RadDetectorInformation id="NeutronDetector">
<RadDetectorCategoryCode>Neutron</RadDetectorCategoryCode>
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<RadDetectorKindCode>He3</RadDetectorKindCode>
<RadDetectorVolumeValue>25</RadDetectorVolumeValue>
<RadDetectorCharacteristics>
<Characteristic>
<CharacteristicName>GasPressure</CharacteristicName>
<CharacteristicValue>15</CharacteristicValue>
<CharacteristicValueUnits>ATM</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>
</Characteristic>
</RadDetectorCharacteristics>
</RadDetectoriInformation>

<EnergyCalibration id="ENCAL">
<CoefficientValues>0.5 3.15 .0013</CoefficientValues>
</EnergyCalibration>

<FWHMCalibration id="FWHMCAL">
<EnergyValues>59 661.65 1460.8</EnergyValues>
<FWHMValues>10.5 126.5 256.5</FWHMValues>
</FWHMCalibration>

<RadMeasurement id="M-1222">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2003-11-22T23:45:19-07:00</StartDateTime>
<RealTimeDuration>PT3.0S</RealTimeDuration>
<Spectrum id="GammaDetector-1222" radDetectorInformationReference="GammaDetector"
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL">
<LiveTimeDuration>PT2.9S</LiveTimeDuration>
<ChannelData>
0 0 0 22 421 847 1295 1982 2127 2222 2302 2276
2234 1921 1939 1715 1586 1469 1296 1178 1127 1047 928 760
679 641 542 529 443 423 397 393 322 272 294 227
216 224 208 191 189 163 167 173 150 137 136 129
150 142 160 159 140 103 90 82 83 85 67 76
73 84 63 74 70 69 76 61 49 61 63 65
58 62 48 75 56 61 46 56 43 37 55 47
50 40 38 54 43 41 45 51 32 35 29 33
40 44 33 35 20 26 27 17 19 20 16 19
18 19 18 20 17 45 55 70 62 59 32 30
21 23 10 9 5 13 11 11 6 7 7 9
11 4 8 8 14 14 11 9 13 55 6
109 3437554536

5056314431011 4
1421196355142
662302222013
112324526410
312110100201
000100000O0O02
000101002100
001300010100
0000O0
</ChannelData>
</Spectrum>

<GrossCounts id="NeutronDetector-1222"
radDetectorInformationReference=""NeutronDetector">
<LiveTimeDuration>PT3.0S</LiveTimeDuration>
<CountData>2</CountData>
</GrossCounts>

<RadlnstrumentState radlnstrumentinformationReference="Radlnstrumentinformation-1">
<RadInstrumentModeCode>Search</RadlnstrumentModeCode>
<StateVector>
<GeographicPoint>
<LatitudeValue>41.608476</LatitudeValue>
<LongitudeValue>-72.88579</LongitudeValue>
<ElevationValue>84</ElevationValue>
</GeographicPoint>
<Orientation>
<AzimuthValue>-90.0</AzimuthValue>
</Orientation>
<SpeedValue>2.2</SpeedValue>
</StateVector>
</RadlnstrumentState>
</RadMeasurement>

<RadMeasurement id="M-1223">
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<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2003-11-22T23:48:22-07:00</StartDateTime>
<RealTimeDuration>PT3.0S</RealTimeDuration>
<Spectrum id="GammaDetector-1223" radDetectorInformationReference="GammaDetector""
energyCalibrationReference="ENCAL" FWHMCalibrationReference="FWHMCAL">
<LiveTimeDuration>PT2.9S</LiveTimeDuration>
<ChannelData>
0 0 0 22 421 847 1295 1982 2127 2222 2302 2276
2234 1921 1939 1715 1586 1469 1296 1178 1127 1047 928 760
679 641 542 529 443 423 397 393 322 272 294 227
216 224 208 191 189 163 167 173 150 137 136 129
150 142 160 159 140 103 90 82 83 85 67 76
73 84 63 74 70 69 76 61 49 61 63 65
58 62 48 75 56 61 46 56 43 37 55 47
50 40 38 54 43 41 45 51 32 35 29 33
40 44 33 35 20 26 27 17 19 20 16 19
18 19 18 20 17 45 55 70 62 59 32 30
21 2310 9513 11 1167 79
11 4 8 8 14 14 11 9 13 55 6
109 3437554536

5056314431011 4
1421196355142
662302222013
112324526410
312110100201
000100000O00O02
000101002100
001300010100
0000O

</ChannelData>
</Spectrum>

<GrossCounts id="NeutronDetector-1223"
radDetectorInformationReference=""NeutronDetector">
<LiveTimeDuration>PT3.0S</LiveTimeDuration>
<CountData>3</CountData>
</GrossCounts>

<RadlnstrumentState radlnstrumentinformationReference="Radlnstrumentinformation-1'>
<RadInstrumentModeCode>Search</RadlnstrumentModeCode>
<StateVector>
<GeographicPoint>
<LatitudeValue>41.608494</LatitudeValue>
<LongitudeValue>-72.885999</LongitudeValue>
<ElevationValue>84</ElevationValue>
</GeographicPoint>
<Orientation>
<AzimuthValue>-90.0</AzimuthValue>
</Orientation>
<SpeedValue>2.2</SpeedValue>
</StateVector>
</RadlnstrumentState>
</RadMeasurement>

<AnalysisResults radMeasurementReferences="M-1222">
<AnalysisAlgorithmName>SuperNID</AnalysisAlgorithmName>
<AnalysisAlgorithmCreatorName>Spectrometers R Us</AnalysisAlgorithmCreatorName>
<AnalysisAlgorithmVersion>
<AnalysisAlgorithmComponentName>Main</AnalysisAlgorithmComponentName>
<AnalysisAlgorithmComponentVersion>1.0</AnalysisAlgorithmComponentVersion>
</AnalysisAlgorithmVersion>

<NuclideAnalysisResults>
<Nuclide>
<NuclideldentifiedIndicator>true</NuclideldentifiedIndicator>
<NuclideName>Cs-137</Nucl ideName>
<NuclidelDConfidenceValue>0.99</NuclidelDConfidenceValue>
</Nuclide>
</NuclideAnalysisResul ts>

<SpectrumPeakAnalysisResul ts>

<SpectrumPeak>
<SpectrumPeakEnergyValue>661.7</SpectrumPeakEnergyValue>
<SpectrumPeakNetAreaValue>123_5</SpectrumPeakNetAreaValue>
<SpectrumPeakNetAreaUncertaintyValue>12._.4</SpectrumPeakNetAreaUncertaintyValue>

</SpectrumPeak>

<SpectrumPeak>
<SpectrumPeakEnergyValue>1460.9</SpectrumPeakEnergyValue>
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<SpectrumPeakNetAreaValue>23_4</SpectrumPeakNetAreaValue>
<SpectrumPeakNetAreaUncertaintyValue>2.3</SpectrumPeakNetAreaUncertaintyValue>
</SpectrumPeak>
</SpectrumPeakAnalysisResults>
</AnalysisResults>

<AnalysisResults radMeasurementReferences="M-1223"">
<AnalysisAlgorithmName>SuperNID</AnalysisAlgorithmName>
<AnalysisAlgorithmCreatorName>Spectrometers R Us</AnalysisAlgorithmCreatorName>
<AnalysisAlgorithmVersion>
<AnalysisAlgorithmComponentName>Main</AnalysisAlgorithmComponentName>
<AnalysisAlgorithmComponentVersion>1.0</AnalysisAlgorithmComponentVersion>
</AnalysisAlgorithmVersion>

<NuclideAnalysisResults>
<Nuclide>
<NuclideldentifiedIndicator>true</NuclideldentifiedIndicator>
<NuclideName>Cs-137</Nucl ideName>
<NuclidelDConfidenceValue>0.99</NuclidelDConfidenceValue>
</Nuclide>
</NuclideAnalysisResul ts>

<SpectrumPeakAnalysisResults>
<SpectrumPeak>
<SpectrumPeakEnergyValue>661.7</SpectrumPeakEnergyValue>
<SpectrumPeakNetAreaValue>123_4</SpectrumPeakNetAreaValue>
<SpectrumPeakNetAreaUncertaintyValue>12.3</SpectrumPeakNetAreaUncertaintyValue>
</SpectrumPeak>
<SpectrumPeak>
<SpectrumPeakEnergyValue>1460.9</SpectrumPeakEnergyValue>
<SpectrumPeakNetAreaValue>23.4</SpectrumPeakNetAreaValue>
<SpectrumPeakNetAreaUncertaintyValue>2.3</SpectrumPeakNetAreaUncertaintyValue>
</SpectrumPeak>
</SpectrumPeakAnalysisResults>
</AnalysisResults>
</RadlInstrumentData>
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Annex H
(informative)

Example: A neutron handheld

This is an example of a Neutron Handheld radiation measurement instrument document; these
instruments simply record the neutron counts per measurement interval. This example:

a)
b)

c)

Describes the radiation measurement instrument and its neutron radiation detector via
<RadInstrumentinformation> and <RadDetectorInformation> elements.

Records two successive neutron count readings (taken using a 10 s integration time, as
indicated by the <RealTime> element value) and each reading of the geolocation system.

The instrument’s location and battery status is reported for each reading.

<?xml version="1.0"?>

<?xml-model href="http://physics.nist.gov/N42/2011/schematron/n42.sch"
type="application/xml" schematypens="http://purl_oclc.org/dsdl/schematron"?>
<RadlInstrumentData xmlIns="http://physics.nist.gov/N42/2011/N42"

xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://physics.nist.gov/N42/2011/N42

http://physics.nist.gov/N42/2011/n42 xsd"

n42DocUUID=""e757F277-a2f7-419b-8fFFa-cf8c87290d62">

<RadlnstrumentiInformation id="Radlnstrumentinformation-1">

<RadlInstrumentManufacturerName>Handhelds R Us</RadlnstrumentManufacturerName>
<RadlInstrumentldentifier>Serial Number 101</Radlnstrumentldentifier>
<RadlInstrumentMode IName>N1234</RadInstrumentMode IName>
<RadlInstrumentClassCode>Neutron Handheld</RadlnstrumentClassCode>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Software</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>1</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
<RadlnstrumentVersion>
<RadInstrumentComponentName>CPU</RadInstrumentComponentName>
<RadInstrumentComponentVersion>27X</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>

</RadlInstrumentinformation>

<RadDetectoriInformation id="RadDetectorinformation-1">

<RadDetectorCategoryCode>Neutron</RadDetectorCategoryCode>

<RadDetectorKindCode>He3</RadDetectorKindCode>

<RadDetectorVolumeValue>1.0</RadDetectorVolumeValue>

<RadDetectorCharacteristics>

<Characteristic>

<CharacteristicName>GasPressure</CharacteristicName>
<CharacteristicValue>10</CharacteristicValue>
<CharacteristicValueUnits>ATM</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>

</Characteristic>

<Characteristic>
<CharacteristicName>QuenchGas</CharacteristicName>
<CharacteristicValue>C02</CharacteristicVvValue>
<CharacteristicValueUnits>unit-less</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>string</CharacteristicValueDataClassCode>

</Characteristic>

</RadDetectorCharacteristics>

</RadDetectoriInformation>

<RadMeasurement id="RadMeasurement-1">

<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2003-11-22T23:46:30-07:00</StartDateTime>
<RealTimeDuration>PT10.0S</RealTimeDuration>
<GrossCounts id="RadMeasurement-1-GrossCounts-1"

radDetectorInformationReference=""RadDetectoriInformation-1">

<LiveTimeDuration>PT10.0S</LiveTimeDuration>
<CountData>4</CountData>
</GrossCounts>
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<RadlnstrumentState id=""RadMeasurement-1-RadlnstrumentState-1"
radlnstrumentinformationReference="Radlnstrumentinformation-1">
<StateVector>
<GeographicPoint>
<LatitudeValue>35.840603</LatitudeValue>
<LongitudeValue>-106.267576</LongitudeValue>
<ElevationValue>2052</ElevationValue>
<GeoPointAccuracyValue>10</GeoPointAccuracyValue>
<ElevationAccuracyValue>15</ElevationAccuracyValue>
</GeographicPoint>
</StateVector>
<RadlInstrumentCharacteristics>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>BatteryCharge</CharacteristicName>
<CharacteristicValue>10</CharacteristicValue>
<CharacteristicValueUnits>%</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>
</Characteristic>
</RadlnstrumentCharacteristics>
</RadlnstrumentState>
</RadMeasurement>

<RadMeasurement id="RadMeasurement-2">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2003-11-22T23:46:40-07:00</StartDateTime>
<RealTimeDuration>PT10.0S</RealTimeDuration>
<GrossCounts id="RadMeasurement-2-GrossCounts-1""
radDetectoriInformationReference=""RadDetectorInformation-1">
<LiveTimeDuration>PT10.0S</LiveTimeDuration>
<CountData>2</CountData>
</GrossCounts>
<RadlnstrumentState id="RadMeasurement-2-RadlnstrumentState-1"
radlnstrumentinformationReference="Radlnstrumentinformation-1">
<StateVector>
<GeographicPoint>
<LatitudeValue>35.840603</LatitudeValue>
<LongitudeValue>-106.267576</LongitudeValue>
<ElevationValue>2052</ElevationValue>
<GeoPointAccuracyValue>10</GeoPointAccuracyValue>
<ElevationAccuracyValue>15</ElevationAccuracyValue>
</GeographicPoint>
</StateVector>
<RadlInstrumentCharacteristics>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>BatteryCharge</CharacteristicName>
<CharacteristicValue>10</CharacteristicValue>
<CharacteristicValueUnits>%</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>
</Characteristic>
</RadlnstrumentCharacteristics>
</RadlnstrumentState>
</RadMeasurement>

</RadlInstrumentData>
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Annex |
(informative)

Example: A spectroscopic personal radiation detector

This is an example of a document produced by a spectroscopic personal radiation detector
(SPRD). In this document:

The instrument is described via a <Radlnstrumentinformation> element.

The gamma radiation detector (a Csl) and the neutron radiation detector (a Lil) are
described by a <RadDetectorInformation> element.

The energy declaration of the gamma radiation detector is defined via a linear model with
no zero offset and 4,0 keV/channel.

Two measurements, and their corresponding nuclide identification results, are recorded:

Each measurement consists a <RadMeasurement> element containing a spectrum
from the gamma radiation detector, counts from the a neutron radiation detector, and
the ambient dose equivalent rate (in uSv/h) as collected over a one second integration
time; the instrument’'s location and operating mode are captured as well, via
<RadInstrumentState>. The id attribute value assigned to each <RadMeasurement>
uses a simple sequential scheme (i.e. “M112", “M113"); each child element id attribute
adds a unique suffix depending on the type of element (e.g. “M112G” for the
<Spectrum> from the gamma radiation detector for measurement M112).

Immediately following each <RadMeasurement> element, the analysis results for that
measurement are given by an <AnalysisResults> element.

There is a fault flag for a value out of limit.

<?xml version="1.0"?>

<?xml-model href="http://physics.nist.gov/N42/2011/schematron/n42._sch"
type="application/xml" schematypens="http://purl_oclc.org/dsdl/schematron*?>
<RadInstrumentData xmlns="http://physics.nist.gov/N42/2011/N42"

xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://physics.nist.gov/N42/2011/N42

http://physics.nist.gov/N42/2011/n42 _xsd"

n42DocUUID="563f866d-1322-4510-a8e4-9dcc4cb302da"">

<RadlnstrumentiInformation id="Radlnstrument-1">

<RadlnstrumentManufacturerName>SPRDs R Us</RadlnstrumentManufacturerName>
<RadlInstrumentModeIName>iSPRD</RadlnstrumentModelName>
<RadlnstrumentClassCode>Spectroscopic Personal Radiation
Detector</RadlnstrumentClassCode>

<RadlnstrumentVersion>

<RadInstrumentComponentName>Firmware</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>C</RadlnstrumentComponentVersion>

</RadlnstrumentVersion>
<RadlnstrumentVersion>

<RadInstrumentComponentName>Hardware</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>B</RadlnstrumentComponentVersion>

</RadlnstrumentVersion>
<RadlnstrumentVersion>

<RadInstrumentComponentName>Software</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>11l</RadlnstrumentComponentVersion>

</RadlnstrumentVersion>

</RadlInstrumentinformation>

<RadDetectorInformation id="Gamma'>

<RadDetectorCategoryCode>Gamma</RadDetectorCategoryCode>
<RadDetectorKindCode>Csl</RadDetectorKindCode>
<RadDetectorLengthValue>1.3</RadDetectorLengthValue>
<RadDetectorDiameterValue>5.1</RadDetectorDiameterValue>
<RadDetectorCharacteristics>

<Characteristic>
<CharacteristicName>Readout</CharacteristicName>
<CharacteristicValue>PIN diode</CharacteristicVvValue>
<CharacteristicValueUnits>unit-less</CharacteristicValueUnits>
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<CharacteristicValueDataClassCode>string</CharacteristicValueDataClassCode>
</Characteristic>
</RadDetectorCharacteristics>
</RadDetectorInformation>

<RadDetectoriInformation id="Neutron">
<RadDetectorCategoryCode>Neutron</RadDetectorCategoryCode>
<RadDetectorKindCode>Li l</RadDetectorKindCode>
<RadDetectorVolumeValue>2.5</RadDetectorVolumeValue>
</RadDetectorInformation>

<EnergyCalibration id="Energy">
<CoefficientValues>0.0 4.0 0.0</CoefficientValues>
</EnergyCalibration>

<RadMeasurement id="M112">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2010-03-15T22:30:12</StartDateTime>
<RealTimeDuration>PT1.0S</RealTimeDuration>
<Spectrum id="M112G" radDetectorInformationReference=""Gamma""
energyCalibrationReference="Energy">
<LiveTimeDuration>PT0.98S</LiveTimeDuration>
<ChannelData>

0 0 0 22 421 847 1295 1982 2127 2222 2302 2276

2234 1921 1939 1715 1586 1469 1296 1178 1127 1047 928 760

679 641 542 529 443 423 397 393 322 272 294 227

216 224 208 191 189 163 167 173 150 137 136 129

150 142 160 159 140 103 90 82 83 85 67 76

73 84 63 74 70 69 76 61 49 61 63 65

58 62 48 75 56 61 46 56 43 37 55 47

50 40 38 54 43 41 45 51 32 35 29 33

40 44 33 35 20 26 27 17 19 20 16 19

18 19 18 20 17 45 55 70 62 59 32 30

21 2310 9513 11 116 7 79

11 4 8 8 14 14 11 9 13 55 6

10 9 3437554536

5056314431011 4
1421196355142
662302222013
112324526410
312110100201
000100000002
000101002100
001300010100
00O00O

</ChannelData>
</Spectrum>

<GrossCounts id="M112N" radDetectorInformationReference="Neutron'>
<LiveTimeDuration>PT3.0S</LiveTimeDuration>
<CountData>2</CountData>

</GrossCounts>

<DoseRate id="M112D" radDetectorInformationReference="Gamma">
<DoseRateValue units="uSv/h">0.11</DoseRateValue>
<DoseRatelLevelDescription>Low</DoseRatelLevelDescription>
</DoseRate>

<RadlnstrumentState radlnstrumentinformationReference="Radlnstrument-1">
<RadlInstrumentModeCode>Search</RadlnstrumentModeCode>
<StateVector>
<GeographicPoint>
<LatitudeValue>48.234239</LatitudeValue>
<LongitudeValue>16.416986</LongitudeValue>
<ElevationValue>7</ElevationValue>
</GeographicPoint>
</StateVector>
<RadlnstrumentCharacteristics>
<CharacteristicGroup groupOutOfLimits="false">
<CharacteristicGroupName>StateOfHeal th</CharacteristicGroupName>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>BatteryCharge</CharacteristicName>
<CharacteristicValue>83</CharacteristicValue>
<CharacteristicValueUnits>% charge</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
<Characteristic valueOQutOfLimits="false">
<CharacteristicName>RadioSignalStrength</CharacteristicName>
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<CharacteristicValue>-49</CharacteristicValue>
<CharacteristicValueUnits>dBm</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
</CharacteristicGroup>
</RadlnstrumentCharacteristics>
</RadlnstrumentState>

<RadDetectorState radDetectorInformationReference="Gamma">
<RadDetectorCharacteristics>
<CharacteristicGroup groupOutOfLimits="false">
<CharacteristicGroupName>StateOfHeal th</CharacteristicGroupName>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>StabilizationCorrectionFactor</CharacteristicName>
<CharacteristicValue>0.0l1</CharacteristicValue>
<CharacteristicValueUnits>% full scale</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
</CharacteristicGroup>
</RadDetectorCharacteristics>
</RadDetectorState>

</RadMeasurement>

<AnalysisResults radMeasurementReferences="M112">
<NuclideAnalysisResults>
<Nuclide>
<NuclideldentifiedIndicator>true</NuclideldentifiedIndicator>
<NuclideName>K-40</NuclideName>
<NuclidelDConfidenceValue>0.99</NuclidelDConfidenceValue>
</Nuclide>
</NuclideAnalysisResults>
</AnalysisResults>

<RadMeasurement id="M113">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2010-03-15T22:30:13</StartDateTime>
<RealTimeDuration>PT1.0S</RealTimeDuration>
<Spectrum i1d="M113G" radDetectorInformationReference="Gamma"
energyCalibrationReference="Energy"'>
<LiveTimeDuration>PT0.98S</LiveTimeDuration>
<ChannelData>

0 0 0 22 421 847 1295 1982 2127 2222 2302 2276

2234 1921 1939 1715 1586 1469 1296 1178 1127 1047 928 760

679 641 542 529 443 423 397 393 322 272 294 227

216 224 208 191 189 163 167 173 150 137 136 129

150 142 160 159 140 103 90 82 83 85 67 76

73 84 63 74 70 69 76 61 49 61 63 65

58 62 48 75 56 61 46 56 43 37 55 47

50 40 38 54 43 41 45 51 32 35 29 33

40 44 33 35 20 26 27 17 19 20 16 19

18 19 18 20 17 45 55 70 62 59 32 30

21 23 10 9 513 11 11 6 7 7 9

11 4 8 8 14 14 11 9 13 55 6

1093437554536

5056314431011 4
1421196355142
662302222013
112324526410
312110100201
000100000002
000101002100
001300010100
00O00O

</ChannelData>
</Spectrum>

<GrossCounts i1d="M113N" radDetectorInformationReference="Neutron'>
<LiveTimeDuration>PT3.0S</LiveTimeDuration>
<CountData>2</CountData>

</GrossCounts>

<DoseRate id="M113D" radDetectorInformationReference="Gamma">
<DoseRateValue units="uSv/h">0.11</DoseRateValue>
<DoseRatelLevelDescription>Low</DoseRatelLevelDescription>
</DoseRate>

<RadlnstrumentState radlnstrumentinformationReference="Radlnstrument-1">
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<RadInstrumentModeCode>Search</RadlnstrumentModeCode>
<StateVector>
<GeographicPoint>
<LatitudeValue>48.234239</LatitudeValue>
<LongitudeValue>16.416986</LongitudeValue>
<ElevationValue>7</ElevationValue>
</GeographicPoint>
</StateVector>
<RadlInstrumentCharacteristics>
<CharacteristicGroup groupOutOfLimits="false">
<CharacteristicGroupName>StateOfHeal th</CharacteristicGroupName>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>BatteryCharge</CharacteristicName>
<CharacteristicValue>83</CharacteristicValue>
<CharacteristicValueUnits>% charge</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
<Characteristic valueOQutOfLimits="false">
<CharacteristicName>RadioSignalStrength</CharacteristicName>
<CharacteristicValue>-49</CharacteristicValue>
<CharacteristicValueUnits>dBm</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
</CharacteristicGroup>
</RadlInstrumentCharacteristics>
</RadlnstrumentState>
<RadDetectorState radDetectorInformationReference="Gamma">
<Fault>
<FaultCodeValue>123</FaultCodeValue>
<FaultDescription>Stabilizer out of range fault</FaultDescription>
<FaultSeverityCode>Error</FaultSeverityCode>
</Fault>
<RadDetectorCharacteristics>
<CharacteristicGroup groupOutOfLimits="true">
<CharacteristicGroupName>StateOfHeal th</CharacteristicGroupName>
<Characteristic valueOutOfLimits="true">
<CharacteristicName>StabilizationCorrectionFactor</CharacteristicName>
<CharacteristicValue>25</CharacteristicValue>
<CharacteristicValueUnits>% full scale</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>double</CharacteristicValueDataClassCode>
</Characteristic>
</CharacteristicGroup>
</RadDetectorCharacteristics>
</RadDetectorState>
</RadMeasurement>

<AnalysisResults radMeasurementReferences="M113">
<NuclideAnalysisResults>
<Nuclide>
<NuclideldentifiedIndicator>true</NuclideldentifiedIndicator>
<NuclideName>K-40</NuclideName>
<NuclidelDConfidenceValue>0.99</NuclidelDConfidenceValue>
</Nuclide>
</NuclideAnalysisResults>
</AnalysisResults>
</RadlInstrumentData>
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Annex J
(informative)

Conversion factors for exposure and dose equivalent

Exposure rate is a measure of the charge liberated by ionization radiation (x- or gamma-rays)
per unit mass of air per unit time. Exposure rate is expressed in this standard in units of
milliroentgens per hour (mR/h), or in coulombs per kilogram per hour (C/ kg/h), where 1 mR/h
= 2,58 x 10~7 C/ kg/h. Exposure rate can be converted to air-kerma rate by using the
conversion equations for air listed in Table J.1.

Table J.1 — Roentgen to Gy conversion equations for air

Radionuclide Conversion equation
Photons (<300 keV) 1 R/h = 8,764 mGy/h
1¥7cs 1 R/h = 8,778 mGy/h
®co 1 R/h = 8,792 mGy/h

For x-rays and gamma-rays the factor to convert from absorbed-dose (Gy) to dose equivalent
(Sv) is equal to 1. Therefore in Sl units 1 Gy = 1 Sv.

Conversion coefficients can be used to convert from air-kerma to dose equivalent quantities
such as the deep and shallow ambient dose equivalent (H*(10) and H*(0,07)), and the deep
and shallow personal dose equivalent (Hp(10) and Hp(0,07)). The conversion coefficients are
tabulated as a function of photon energy for ISO beam qualities in ISO 4037:3 [32].

A subset of conversion coefficients from air-kerma to deep ambient dose equivalent, H*(10),
(International Commission on Radiation Units and Measurement (ICRU) Tissue Sphere
Phantom at a depth of 10 mm) are given in Table J.2.

Table J.2 — Conversion coefficients from air-kerma to H*(10)

Photon Source Cx (SvIGy) ? Cx (rem/R)
2Am 1,74 1,66
N80 (65 keV) 1,73 1,65
¥cs 1,20 1,06
®Co 1,16 1,03
* 1SO 4037-3 [32]
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Annex K
(normative)

Description of location and orientation

K.1 General

This standard provides the means to describe the location of an object on the Earth, via the
specification of its latitude, longitude, and elevation. The object’s location may also be given
as a distance and bearing relative to something else; e.g. the radiation measurement
instrument itself. In addition to the location, the orientation of the object — i.e. the direction it
is pointing — can also be described.

Location and orientation information is given via the following elements:

e <GeographicPoint> describes an absolute location on the Earth, in terms of latitude,
longitude, and elevation.

e <Orientation> describes an attitude via bearing (azimuth and inclination) and roll angle.

e <RelativeLocation> describes a position relative to a reference point, using the bearing
and distance. The reference point can be a simple description (e.g. “Front Gate Barrier”),
an absolute location (i.e. a <GeographicPoint>), or a radiation measurement instrument,
radiation detector, or measured item described in the current XML document.

K.2 and K.3 describe the specification of orientation and relative location in detail. Sample
uses of these concepts can be found in the example documents in the Annexes.

K.2 Orientation of an object

The <Orientation> element describes the attitude of an object (i.e. instrument, detector, or
item) in space in terms of an internal frame of reference attached to the object's body and an
external frame of reference. The object's internal frame of reference consists of three
perpendicular axes: front - back, left-right, and top-bottom. The external frame of reference is
the horizontal plane and True North. The object's orientation is expressed in terms of three
angles: azimuth (W¥), inclination (8), and roll (Q2), as shown in Figure K.1:
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Up
A
Top of object along
its top-to-bottom axis »
\
\ s Q Front of object along
\ e ’C/‘ » its frontto-back axis
— -
P \
£—"% » True north

Right of object along

its left-to-right axis Projection of the object's front-to-back
axis onto the horizontal plane

Horizontal plane

East
IEC 1985/12

Figure K.1 — Orientation of an object

The following child elements of <Orientation> correspond to the values W, 8, and Q:

L 4

<AzimuthValue>: The orientation of an object (i.e. instrument, detector, or item) with
respect to True North. Its value is the angle subtended by a line from the centre point of
the object to True North in the horizontal plane and the line formed by the object's front-
to-back axis projected onto the horizontal plane. The angle range is from -180,0° to
+180,0°. A value of zero implies the front of the object's body is pointed to True North;
positive values imply the front is pointed to the east of True North; negative values
imply the front is pointed to the west of True North.

<InclinationValue>: The orientation of an object (i.e. instrument, detector, or item) with
respect to the horizontal plane. Its value is the angle subtended by the line formed by
the object’s front-to-rear axis and the line formed by the projection of that line onto the
horizontal plane. The angle range is from -90,0° to +90,0°. A value of zero implies the
object's front-to-rear axis is level, i.e., aligned with the horizontal plane; positive values
imply the object is pointed up; negative values imply the object is pointed down.

<RollValue>: The orientation of an object (i.e. instrument, detector, or item) with respect
to the axis running from the front to the back of the object. Its value is the angle
subtended by a line defined by the object’s left-to-right axis and a line defined by the
same axis when it is aligned with the horizontal plane. The angle range is from -180,0°
to +180,0°. A value of zero implies the object's body is not rotated about the front-to-
back axis and its left-to-right axis is aligned with the horizontal plane (though the object
may be inclined); positive values are clockwise rotations about the front-to-back axis
when viewed from behind the object and looking towards the direction to which the
object is pointing; negative values are counter clockwise rotations.
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K.3 Location of an object with respect to a reference point

The <RelativeLocation> element describes the location of an object (i.e. instrument, detector,
or item) or radionuclide relative to a reference point in terms of polar coordinates from the
reference point, as shown in Figure K.2:

Up

%
Object or nuclide \

\

d

> Directly in front of
the reference point

Horizontal plane

To the right and perpendicular to the reference point
IEC 1986/12

Figure K.2 — Location of an object with respect to a reference point

The reference point (Origin) and the coordinates of the object are described by child elements
of <RelativeLocation>.

The reference point (Origin) can be one of the following:

e an absolute point — described by a <GeographicPoint> element, in which case the forward
direction of the reference point is True North;

e another radiation measurement instrument, radiation detector, or measured item -
identified by an originReference attribute;

e some other object — described by an <OriginDescription> element.

The location of the object relative to the reference point, corresponding to W, 8, and d in the
figure, are given by the elements <RelativeLocationAzimuthValue>,
<RelativeLocationlnclinationValue>, and <DistanceValue>:

Y <RelativeLocationAzimuthValue>: The horizontal bearing angle with respect to True
North from a reference point (Origin) to an object (i.e., instrument, detector, or item) or
a radionuclide. Its value is the angle subtended by the projection onto the horizontal
plane of a straight line from the reference point to the centre of the object or
radionuclide, and a line extending in the forward direction from the reference point. The
angle range is from -180,0° to +180,0°. A value of zero implies the centre of the object
or radionuclide's body is aligned directly in front of the reference point; positive values
imply the object or radionuclide is to the right of the reference point; negative values
imply the object or radionuclide is to the left of the reference point.
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<RelativeLocationlnclinationValue>: The vertical bearing angle with respect to
horizontal plane from a reference point (Origin) to an object (i.e. instrument, detector, or
item) or a radionuclide. Its value is the angle subtended by a straight line, running from
the centre of the reference point to the centre of the object or radionuclide, and a
projection of that line onto the horizontal plane. The angle range is from -90,0° to
+90,0°. A value of zero implies the centre of the object or radionuclide is at the same
altitude or elevation as the reference point; positive values imply the object or
radionuclide is higher than the reference point; negative values imply the object or
radionuclide is lower than the reference point.

<DistanceValue>: The scalar distance between the centre of an object (i.e. instrument,
detector, or item) or radionuclide and the centre of a reference point (Origin).
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Annex L
(informative)

Creating extensions to the standard

The standard provides a means to extend the N42 schema by added custom elements to
selected standard N42 elements. Before adding custom elements, however, it shall be
determined that there is no possibility of representing the desired data using existing N42
elements.

The method employed to provide extensibility is an XML concept called “substitution groups”
that is described in 4.6 of [38]. The rules that govern the use of this substitution group feature
of N42 are set forth in [35]. Only elements specifically designated in this annex as extendible
have included substitution group heads in the N42 schema. These are:

e AnalysisResults

e DerivedData

e DoseAnalysisResults

e ExposureAnalysisResults

e GrossCountAnalysisResults

e MultimediaData

e Nuclide

e NuclideAnalysisResults

e RadAlarm

e RadDetectorInformation

¢ RadDetectorState

e RadlinstrumentData

e RadlInstrumentinformation

e RadlInstrumentState

o RadltemInformation

e RadltemState

¢ RadMeasurement

e Spectrum

e SpectrumPeak

e SpectrumPeakAnalysisResults

The definition of each of these elements includes an abstract element that serves as a
substitution group head. Each of these abstract elements is the last child element in the list of
child elements for the parent, and has the same name as the parent with an “Extension”
suffix; e.g. for <NuclideAnalysisResults>, the substitution group head element is
<NuclideAnalysisResultsExtension>.

The method for implementing extensibility is the use of one or more additional schemas,
referred to as “add-in” schemas, in which new elements are declared and defined as
substituting for the N42 abstract substitution group head elements. The basic procedure is as
follows:
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a) Determine the suitable N42 parent element for the custom element(s). For example, a
unique type of measurement data would most logically be added to <RadMeasurement>,
as is done in the example below.

b) Determine the name and type of the custom element; in the example add-in schema below
the two custom elements are <HumidityValue> and <TemperatureValue>.

c) Devise a unique namespace identifier (URI) for this add-in schema and create a new XML
Schema “xsd” file. In this file:

1) Define the namespaces to be used; the XML Schema and N42 namespaces shall be
referenced, and the targetNamespace should be the add-in schema URI.

2) Use XML Schema <import> to identify the N42 namespace as containing the relevant
substitution group head, i.e. n42:RadMeasurementExtension.

3) Use XML Schema <element> to define the custom elements, using the
substitutionGroup attribute with the value of the extension element for the parent
element; in the example below, since the custom elements are to be children of
<RadMeasurement>, the substitutionGroup is “n42:RadMeasurementExtension”.

d) Save the final add-in schema file:

<?xml version="1.0" encoding="UTF-8"?>

<xsd:schema targetNamespace="http://www.handheldsrus.com/downloads/N42SchemaAddin"
xmlns:n42=""http://physics.nist.gov/N42/2011/N42"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified">

<xsd:import namespace="http://physics.nist.gov/N42/2011/N42"
schemalLocation="" http://physics.nist.gov/N42/2011/n42 .xsd"/>

<xsd:element name="HumidityValue"
substitutionGroup="n42:RadMeasurementExtension"
type="n42:NonNegativeDoubleSimpleType'>
<xsd:annotation>
<xsd:documentation>The relative humidity at the time and location of the
radiation measurement.</xsd:documentation>
</xsd:annotation>
</xsd:element>
<xsd:element name="TemperatureValue"
substitutionGroup="n42:RadMeasurementExtension"
type=""xsd:double">
<xsd:annotation>
<xsd:documentation>The ambient temperature at the time and location of the
radiation measurement in degrees centigrade (C).</xsd:documentation>
</xsd:annotation>
</xsd:element>
</xsd:schema>

e) To create an instance document that includes these custom elements:

1) Include the add-in schema namespace in the <RadlnstrumentData> element; for
example:

<RadlnstrumentData xmIns="http://physics.nist.gov/N42/2011/N42"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmIns:HHRUs="http://www.handheldsrus.com/downloads/N42SchemaAddin*
xsi:schemaLocation="http://physics.nist.gov/N42/2011/N42
http://physics.nist.gov/N42/2011/n42_xsd
http://www.handheldsrus.com/downloads/N42SchemaAddin
http://www._handheldsrus.com/downloads/N42SchemaAddin.xsd"
n42DocUUID="15fccb52-539f-40e8-82ca-1a2fdcObbe30">

2) Add the custom elements at the end of the N42 parent element instances; for this
example, <TemperatureValue> and <HumidityValue> elements are added to each
<RadMeasurement> instance:

</StateVector>

</RadlnstrumentState>

<HHRUs:HumidityValue>40</HHRUs:HumidityValue>

<HHRUs:TemperatureValue>21</HHRUs:TemperatureValue>
</RadMeasurement>

A single add-in schema can add custom elements to many regular N42 parent elements. The
custom elements can have child elements themselves, if desired.
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The general rules that apply to these “extension” XML namespaces are:
1) The add-in namespace shall provide new elements and subordinate declarations that
apply only to the substitution group head elements provided in the N42 schema.

2) The add-in namespace shall not contain elements, attributes, or types that replace or
supersede those defined in this N42 standard other than those abstract elements

designated as substitution group heads.
3) The add-in namespace should conform to the rules set forth in [35].

4) Documentation for an add-in schema shall be sufficient to allow unambiguous
understanding and processing of instance documents that utilize elements from the

add-in schema.

The complete example is given below:

<?xml version="1.0"?>
<?xml-model href="http://physics.nist.gov/N42/2011/schematron/n42_sch"
type="application/xml" schematypens="http://purl_oclc.org/dsdl/schematron’?>
<RadInstrumentData xmlns="http://physics.nist.gov/N42/2011/N42"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmIns:HHRUs="http://www.handheldsrus.com/downloads/N42SchemaAddin*
xsi:schemaLocation="http://physics.nist.gov/N42/2011/N42
http://physics.nist.gov/N42/2011/n42 _xsd
http://www._handheldsrus.com/downloads/N42SchemaAddin
n42SchemaAddin.xsd"
n42DocUUID="15fccb52-539Ff-40e8-82ca-1a2fdcObbe30">

<Radlnstrumentinformation id="Radlnstrument-1">
<RadlnstrumentManufacturerName>Handhelds R Us</RadlnstrumentManufacturerName>
<Radlnstrumentldentifier>Serial Number 10l1</Radlnstrumentldentifier>
<RadlnstrumentModeIName>N1234</RadlnstrumentMode IName>
<RadlnstrumentClassCode>Neutron Handheld</RadlnstrumentClassCode>
<RadlnstrumentVersion>
<RadInstrumentComponentName>Software</RadlnstrumentComponentName>
<RadInstrumentComponentVersion>1</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
<RadlnstrumentVersion>
<RadInstrumentComponentName>CPU</RadInstrumentComponentName>
<RadInstrumentComponentVersion>27X</RadlnstrumentComponentVersion>
</RadlnstrumentVersion>
</RadlInstrumentinformation>

<RadDetectoriInformation id="RadDetectorinformation-1'>

<RadDetectorCategoryCode>Neutron</RadDetectorCategoryCode>

<RadDetectorKindCode>He3</RadDetectorKindCode>

<RadDetectorVolumeValue>1.0</RadDetectorVolumeValue>

<RadDetectorCharacteristics>

<Characteristic>

<CharacteristicName>GasPressure</CharacteristicName>
<CharacteristicValue>10</CharacteristicValue>
<CharacteristicValueUnits>ATM</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>

</Characteristic>

<Characteristic>
<CharacteristicName>QuenchGas</CharacteristicName>
<CharacteristicValue>C02</CharacteristicVvValue>
<CharacteristicValueUnits>unit-less</CharacteristicValueUnits>
<CharacteristicValueDataClassCode>string</CharacteristicValueDataClassCode>

</Characteristic>

</RadDetectorCharacteristics>
</RadDetectoriInformation>

<RadMeasurement id=""RadMeasurement-1">

<MeasurementClassCode>Foreground</MeasurementClassCode>

<StartDateTime>2003-11-22T23:46:30-07:00</StartDateTime>

<RealTimeDuration>PT10.0S</RealTimeDuration>

<GrossCounts id="RadMeasurement-1-GrossCounts-1"

radDetectorInformationReference="RadDetectoriInformation-1">

<LiveTimeDuration>PT10.0S</LiveTimeDuration>
<CountData>4</CountData>

</GrossCounts>
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<RadlnstrumentState id=""RadMeasurement-1-RadlnstrumentState-1"
radlnstrumentinformationReference="Radlnstrument-1">
<StateVector>
<GeographicPoint>
<LatitudeValue>35.840603</LatitudeValue>
<LongitudeValue>-106.267576</LongitudeValue>
<ElevationValue>2052</ElevationValue>
<GeoPointAccuracyValue>10</GeoPointAccuracyValue>
<ElevationAccuracyValue>15</ElevationAccuracyValue>
</GeographicPoint>
</StateVector>
<RadInstrumentCharacteristics>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>BatteryCharge</CharacteristicName>
<CharacteristicValue>10</CharacteristicValue>
<CharacteristicValueUnits>%</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>
</Characteristic>
</RadlnstrumentCharacteristics>
</RadlnstrumentState>
<HHRUs:HumidityValue>40</HHRUs:HumidityValue>
<HHRUs:TemperatureValue>21</HHRUs:TemperatureValue>
</RadMeasurement>

<RadMeasurement id=""RadMeasurement-2">
<MeasurementClassCode>Foreground</MeasurementClassCode>
<StartDateTime>2003-11-22T23:46:40-07:00</StartDateTime>
<RealTimeDuration>PT10.0S</RealTimeDuration>
<GrossCounts id="RadMeasurement-2-GrossCounts-1""
radDetectorInformationReference=""RadDetectoriInformation-1">
<LiveTimeDuration>PT10.0S</LiveTimeDuration>
<CountData>2</CountData>
</GrossCounts>
<RadlnstrumentState id=""RadMeasurement-2-RadlnstrumentState-1"
radlnstrumentinformationReference="Radlnstrument-1">
<StateVector>
<GeographicPoint>
<LatitudeValue>35.840603</LatitudeValue>
<LongitudeValue>-106.267576</LongitudeValue>
<ElevationValue>2052</ElevationValue>
<GeoPointAccuracyValue>10</GeoPointAccuracyValue>
<ElevationAccuracyValue>15</ElevationAccuracyValue>
</GeographicPoint>
</StateVector>
<RadlnstrumentCharacteristics>
<Characteristic valueOutOfLimits="false">
<CharacteristicName>BatteryCharge</CharacteristicName>
<CharacteristicValue>10</CharacteristicValue>
<CharacteristicValueUnits>%</CharacteristicValueUnits>

<CharacteristicValueDataClassCode>PositiveDouble</CharacteristicValueDataClassCode>
</Characteristic>
</RadlnstrumentCharacteristics>
</RadlnstrumentState>
<HHRUs:HumidityValue>40</HHRUs:HumidityValue>
<HHRUs:TemperatureValue>21</HHRUs:TemperatureValue>
</RadMeasurement>

</RadlInstrumentData>
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Annex M
(informative)

Supplemental data validation rules

M.1 Introduction

The N42 schema can be used to apply basic XML Schema data validation to any N42 format
document. However, the W3C standard for XML Schema provides only a limited capability to
express/encode business rules relevant to validating the data quality of XML documents.
Additional N42 validation rules that cannot be expressed in the N42 XML Schema are
described in Table M.1. These rules can be applied as part of the testing of a radiation
instrument that creates N42 documents, and as a preliminary data quality check prior to
routine N42 document processing.

Note that additional validation rules may also be specified on a per-instrument
make/model/version basis.

The rules described in Table M.1 have been implemented as an ISO Schematron schema,
which can be found in Annex N and at [41]. The ISO Schematron is described in ISO/IEC
19757-3 [40]. A number of commercial tools are available to apply ISO Schematron schemas.

M.2 Rule description format

Each rule is listed is characterized by:

a) Rule Name: a unique name for this rule. Rule names are italicized.
b) Rule Description: a brief description of the rule.
c) Reference: a reference to the section in the N42 standard to which the rules applies.

Table M.1 — Universal data validation rules

Rule Name Rule Description Reference

AnalysisDataReferencesExclusivityCheck

In <AnalysisResults>, the derivedDataReferences,
radMeasurementGroupReferences, and
radMeasurementRef