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EXISTING HFGW DETECTORS
(Originally designed to sense very weak HFGW relic cosmic background) 

● Birmingham University, England (or UC Berkeley, USA): Fabricated Microwave Loop, Senses EM Polarization Change (Have Seen)
● INFN Genoa, Italy: Fabricated Several Coupled HTSC Resonance Chambers (Have Seen)
● Chongqing University (China): EM Response to HFGW in HTSC

Much more sensitive

Invitation to lecture as Honored Professor
High-Frequency Gravitational Wave Detector Technology is TOTALLY
Different from Very-Low-Frequency, Astrophysical-Phenomena Detectors Such as LIGO, VIRGO, GEO6000, LISA, etc.
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Figure 1. Sketch of the principle geometry.
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CATEGORIES OF HFGW GENERATORS
(Discussed at the first International High-Frequency Gravitational Wave [(HFGW] Conference Sponsored by MITRE Corporation, May, 2003; Proceedings CD Available)

 ● Electromechanical and microelectronic HFGW generators
 
( micro-element

( nano-element (e.g., FBARs)

( piezoelectric crystal

( multi-dielectric film 

 ● High-temperature superconductor (HTSC) HFGW generators

( gasers

( impressed magnetic fields

( transformation of electromagnetic radiation into gravitational waves 

(Gertsenshtein effect) HFGW generators.

 ● Laser/plasma HFGW generators

( laser-energized (jerked) mirrors

* X-ray laser energized (jerked) targets


( synchrotron light

( nuclear fusion

( plasma toroid

( nonlinear optical-acoustical, molecular-level HFGW generators.

FOREIGN HFGW GENERATION TECHNOLOGY PROJECTS NOW UNDERWAY
Giorgio Fontana, University of Trento, Italy,

Corneliu Ciubotariu, University of Stuttgart, Germany,

Valentin Rudenko, Sternberg Astronomical Institute of Russia,

Leonid P. Grishchuk, Russian Academy of Science, Russia
Evgenii G. Bessonov, Russian Academy of Science, Russia
Miguel Portilla, et al, University of València, Spain

Fangyu Li, et al, Chongqing University and Huazhong University of 


Science and Technology, China

Andrea Chincarini, et al, INFN Genoa, Italy
COMMUNICATIONS APPLICATIONS


“Of the applications (of HFGW), communication would seem to be the most important. Gravitational waves have a very low cross section for absorption by normal matter and therefore, high-frequency waves could, in principle, carry significant information content with effectively no absorption unlike any electromagnetic waves.” Thomas Prince, Chief Scientist, JPL.


For example, broad bandwidth communication to deeply submerged submarines.
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Charged-particle beam or laser source 15 

Accelerated (if a charged-particle beam) by an acceleration device 16

Focused by a focusing device 17 

Separated into bunches by a chopping device 18

Chopping device is controlled by a computer 19

Information-processing device 20

Transmitting device 71
 
Particle bunches or laser pulses 1 

Energizable elements on a ring 9 causing tangential jerks and HFGW

HFGW having axis 21 

Receiving device or HFGW detector 70.

THE ULTIMATE WIRELESS SYSTEM

PROPULSION CONJECTURE


Landau and Lifshitz (1975), on page 349 of their fundamental (and internationally recognized authority on gravitational radiation) treatise, state:  “Since it has definite energy, the gravitational wave is itself the source of some additional gravitational field... its field is a second-order effect ... But in the case of high-frequency gravitational waves the effect is significantly strengthened ...” Thus it is possible to change the gravitational field near an object by means of HFGW and move or perturb it.

Such an object could be a:

●
missile (bullets to ICBMs)

●
spacecraft (perturbation)
●
land or water vehicle or craft

●
buried device (e.g., explosives or underground structures shaken or jostled)
●
submerged vehicle, torpedo, device, mine or structure

●
cloud of hazardous vapors, radioactive dust, etc. (coalesced or concentrated)
WE WILL NOT KNOW UNTIL WE (OR FOREIGN 
SCIENTISTS) DEVELOP AND TEST A HFGW
GENERATOR/DETECTOR!

PROPULSION APPLICATIONS
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Various configurations of HFGW beams to move an object(s)
(see Fontana’s MITRE-2003 paper included at the end of the Proposal, for a discussion of techniques)

IMAGE APPLICATIONS

Potential for through-earth or through-water “X-rays” to observe subterranean structures, allow for a transparent ocean, and view 3D building interiors, buried or submerged devices, such as missile systems, mines, explosives, etc.
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Various other Configurations
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Could potentially greatly reduce the “Fog of War” and significantly enhance ocean and space surveillance
AGAIN, WE WILL NOT KNOW UNTIL WE (OR FOREIGN

SCIENTISTS) DEVELOP AND TEST A HFGW GENERATOR: IF FOREIGN, THEN “TECHNICAL SURPRISE”

HFGW TELESCOPE
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The anisotropic or patterned, relic HFGW cosmic background can be viewed and used as a navigation aid – above, on, or under the ground or underwater without reliance on GPS satellite signals!
WORLD-CLASS TEAM OF SCIENTISTS AND ENGINEERS

TOACOMPLISH THE PROJECT




Dr. Robert M. L. Baker, Jr,. Project Manager, faculty of UCLA Engineering/Astronomy Departments, Aerospace Lecturer at the United States Air Force Academy; interested in HFGW research for forty years, and holder of three key patents. 




Dr. Buzz Aldrin, Astronaut, honors graduate (third in his class at West Point), MIT doctorate; interested in HFGW since 1999. 




Mr. Robert Anderson, BS (mechanical engineering from Colorado State University) former Board Chair, President, and CEO of Rockwell; Lifetime Trustee of the California Institute of Technology.




Dr. Eric Davis, PhD (Theoretical Physicist), specialist in relativity theory, recently supported USAF AFRL with several innovative activities, active in US Intelligence Community. 




Dr. C. J. Kim, PhD (U C Berkeley, 1991), Subject Editor IEEE/ASME Journal of Microelectromechanical Systems since 1999, Chair, Devices & Systems Committee, ASME NanoTechnology Institute since 2003




Dr. Ning Li, wrote a landmark paper with Douglas Torr (1992), set the bar for relating gravitational waves and superconductors; involved in the detector selection process and in the development of HFGW lenses composed of high-temperature superconductors.



Dr. Jason C. S. Woo, MS and PhD degrees (Electrical Engineering, Stanford University in 1982 and 1987), research at UCLA Engineering are in novel device design, modeling, and fabrication.



Dr. Roger Clive Woods, Associate Project Manager, Manager, MA and DPhil (Oxford University), Professor of Electrical and Computer Engineering at Iowa State University, Associate Editor of IEE Electronics and Communication Journal, member of National Science Foundation SBIR/STTR Photonics (Lasers and LEDs) panel, expert in microelectronics and laser technology.
Plus several other extremely well qualified technical support specialists.

HFGW POWER ESTIMATION

(Not a new theory; proven by Hulse & Taylor for which they received the Nobel Prize in Physics)

P =│- dE/dt  │  = κ (G/45c5)(d3D((/dt3)2       watts



 (A4)    
           


(Einstein’s quadrupole equation – 1916)
    or
P  = 1.76x10-52 (d3I/dt3)2   
watts,  
                                         (A5)

P(r, (f, (t) = 1.76x10-52 (2r(f/(t)2        watts

                            (A12a)
   or      P(r, (f, ν) = 1.76x10-52 (2rν(f)2       watts.

                            (A12b)

(f/(t  or ν(f  is the “jerk” or “shake”
P =  1.76x10-52 (2r(fcf  /(t)2           watts.

                                        (A17)
NOTES:


●
Energizing/Energizable element’s Action/Reaction does not cancel out in GW generation: Einstein & Rosen (1937).

●
Weak field can be well over 100 g’s: PSR 1913 + 16, 112 g’s at periastron.
         ●         (f need NOT be gravitational force (please see Einstein (1916), Infeld and Weber (1964, p. 97)). EM forces are 1035 larger than gravitational and should be employed in laboratory GW generation.

●
Diffraction blurs GW field within 1.22λGW of the generator’s focus. 
EMULATION OF A DOUBLE-STAR GW GENERATOR BY TWO STATIONARY, OPPOSED X-RAY LASERS
AND/OR 
EMULATION OF A ROTATING RIM BY A LARGE NUMBER OF FILM BULK ACOUSTIC RESONATORS OR
FBARs SITUATED ALONG A STATIONARY RING AND 

POWERED BY HUNDREDS OF MAGNETRONS

1998 Version of Tabletop X-ray Laser

[image: image11.jpg]COMET laser

Figure 2. Rendering of Livermore’s COMET (compact multipulse terawatf) tabletop x-ray
laser showing the laser systern and target chamber. The inset shows laser heams hitting
the stepped target and producing a plasma, which in turn generates an x-ray laser beam.
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Structure of simple FBAR filter 
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Structure of simple top-etched FBAR filter (key as above) 
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FBAR structure with back etch by Reactive Ion Etch or RIE (key as above) 

Double-Star (or Black-Hole) Orbit- 
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Emulating Double-Star GW Generation by Two Stationary Energizable Elements (X-ray Laser Targets)
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Rotating Asymmetrical Rim or Ring with a Typical δm’s Centrifugal-Force Jerk
Emulating a Rotating Rim with Energizable Elements (e.g., FBARs) Asymmetrically Distributed along a Stationary Ring

PHASE 1

Precursor Component Tests –See  Baker’s STAIF 2004 Papers

To Prove:
●      change in force, Δf, 

●     power required,
●     unit  cost in very large lots,
●     method or system for powering the energizing elements, and 
●     environmental effects (such as liquid Nitrogen temperatures)

PHASE 2: SUB ASSEMBLY

(Prove the phase lock or synchronization of two or more coplanar X-ray laser pairs or many Magnetrons; construct a prototype or precursor ring that emulates a double-star system, rotating rod, or rotating rim/ring, but stationary. The centrifugal-force jerk replaced by EM jerk) 
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Focus in the center with a gain over side lobe of ~ 9dB. Much higher HFGW flux density very near the center focal point!
PHASE 2 TEST OBJECTIVES:

●

Measurement of the HFGW amplitude or power flux.

●
 
Estimation of the HFGW refraction by measuring the    HTSC lens focal length.

●

Measurement of the HFGW polarization.

●

Determination of the influence of different material (between generator and detector) on the 
aforementioned quantities.

●

Measurement of the gravitational-field modification utilizing sensitive accelerometers.

●

Assess the effectiveness of the generator/detector assembly and suggest improvements/refinements.

SUMMARY

● World-class level of project participants

● Precursor to better understanding HFGW applications to Navy requirements in the areas of communications, propulsion, imaging, and Astronomy. 

● Allow United States to understand and surpass significant foreign efforts now underway

● Use of proven technologies (absolutely no new or unproven theories), off-the-shelf or state-of-the-art components, existing HFGW detectors, world-class scientists and engineers, and a phased approach will reduce risk

● A team of experts including Aldrin and Anderson will assure transition into the Navy/commercial marketplace

“Marconi didn’t envision the application of his EM experiment to, for example, microwave ovens 
– so there may be yet-to-be envisioned applications of the proposed GW experiment.”

U. S. Navy would probably have supported Marconi in bridging the gap from Maxwell to ship-shore radio.

U. S. Navy is respectfully asked to bridge the gap from Einstein to military applications of High-Frequency Gravitational Waves.
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