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Abstract:

In a new theory called Dynamic Theory of Gravity, the cosmological
distance to an object and also its gravitational potential can be calculated.
We first measure its redshift on the surface of the Earth. The theory can be
applied as well to an object in orbit above the Earth, e.g., a satellite such as
the Hubble telescope. In this paper, we give various expressions for the
redshifts calculated on the surface of the Earth as well as on an object in orbit,
being the Hubble telescope. Our calculations will assume that the emitting
body is a star of mass M = My ource) = 1.6X10° M o rmasees @Nd @ core radius R
= 80 pc, at a cosmological distance away from the Earth. We take the orbital

height h of the Hubble telescope to be 450 Km.

Introduction:

There is a new theory of gravity called Dynamic Theory of Gravity
[DTG]. Based on classical thermodynamics Ref:[1] [2] [3] [9] it has been shown

that the fundamental laws of Classical Thermodynamics also require Einstein’s



postulate of a constant speed of light. DTG describes physical phenomena in
terms of five dimensions: space, time, and mass. Ref[4] The theory makes its
predictions for redshifts by working in the five dimensional geometry of space,
time, and mass, and determines the unit of action in the atomic states in a
way that can be calculated with the help of quantum Poisson brackets when

covariant differentiation is used:

lx”,pVJCD:ihqu{é ﬂq+[F“S,qle}CD. (1)

In (1) the vector curvature is contained in the Chrisoffel symbols of the
second kind and the gauge function ® is a multiplicative factor in the metric
tensor g"9, where the indices take the values v, q = 0,1,2,3,4. In the
commutator, x* and p' are the space and momentum variables respectively,
and finally 8, q is the Cronecker delta. In DTG the momentum ascribed as a
variable canonically conjugated to the mass is the rate at which mass may be

converted into energy. The canonical momentum is defined as follows below:
pa =mvy, (1a)

where the velocity in the fifth dimension is given by:

vy :f' (1b)

and y is a time derivative where gamma itself has units of mass density or

kg/m?, and o, is a density gradient with units of kg/m*. In the absence of

curvature, (1) becomes:

[x”,pv]d):ihévqcb. (2)



From (2) we see that the unit of action is the product of a multiple of
Cronecker’s §, q function and the gauge function ®. It can be also shown that

if we use gauge field equations Ref:[6] then the gauge function @ is of the

]

Assuming conservation of photon energy and expanding the

form:

exponentials and then comparing this expression with (11), we need then to
evaluate the constants A, B, and k. Recalling that the emission time t, = 0 and
the received time t, = L /c, the expression for the redshift reduces to the

following: Ref[5]
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where is the gravitational potential of the earth, is the
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M
reduced gravitational potential at the detection point, and —¢* is at the
em

emission point of the radiation. Since L << R, expression (4) can be simplified

for the earth’s surface (Es): Ref [5].
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and for orbiting Hubble telescope (ht) of a height h the following expression:

1n[1+zht]=—£{ Me —Mem}(m]( oo J )
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As a result of the analysis in Ref[5], we solve two equations with two
unknowns, the gravitational potential GM/R and the cosmological distance L

of the emitting object. These can be found from:

R @

GM R R
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and

L :(%j {(ln[l +zp |- In[l+z,] )(1 + Rfj+[fzj\jzz J] (8)

In this theory, the predicted redshifts are significantly different when
measured on the surface of the Earth, or at a height of 450 km for example
above the surface. In Einstein’s theory of relativity, the redshift of an object

may be written as follows:

g{@M_} o



where the subscripts specify the emitter and observer gravitational
potentials respectively. Since the redshift of an object at cosmological distance

L is given by:

z="1, (10)
c

then the total redshift will be given from: Ref[4]
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where H is Hubble’s constant, c is the speed of light, and L the cosmological
distance to the object. Any difference in the redshift will come from the
difference between the gravitational potential at the surface of the earth and
at some height above the surface. However, this difference will be small due
to the small size of the earth compared with cosmological objects. Compared
with the Sun, this effect would be of the order of 10°. In the case z ~ z, (7)

and (8) simplify as follows:

GM—em:czln[HzEs], (11a)
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Let us now proceed by writing the two fudamental relations predicted by

A
the DTG in terms of emitted ), and observed A,. Since Z:[Lbj—l we

em

obtain:
A A
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Solving (13) for the wavelength of the radiation as observed by the

Hubble telescope we have:

h LH GM
Ant(ob) = AEs(ob) expl—( R + hj{ - :; H (14)
®

At the earth’s surface the wavelength of the observed radiation has the

value of:

h LH GM
AEs(ob) = Ah(ob) © XPK R + hJ{ ¢ R ﬁ H (15)
®




Similarly, we can find identical expressions as described above for the
quantities in terms of an orbital height h, cosmological redshift z, and Earth’s

gravitational potential at height h. Thus from (12) we have:

h e GM . ( h
iEs(ob):[ihz(ob)IHR@J[ﬂem] Re exp{ 2 e( H (16)
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Calculating the Redshift Expressions:

For all the expressions above, we now use: mass of the earth

Mg =5.97x10** kg, h=450 km, R = 6.378x10° m, and z,, =4.4. This

perticular redshift is associated with the X-ray source 4U0241+61 which has a

mass M.,,.. = 1.6x108 M_,,.. An object of such redshift will be at a distance:

Ref[7]

dopjees =10" [1 S(1+2)1? ]: 9.203x10° light years

(17q)

From (13) and (12) we obtain the following relationships for the

wavelengths at the earth’s surface and at the Hubble telescope:

Ans(opy = 0-750Ag(op) (18)



iES(Ob) = 1'336iht(0b) . (] 9)

Next, we calculate the same wavelengths with a main contribution due
to the quasar’s gravitational potential as well as the emitted and observed

wavelengths, radius of the earth, and height above of the earth’s surface.
~ .0705 —0.0705
X“Es(ob) =0.999 [ﬂ' ht(obs)]1 [ﬂ'em] (20)
Aniony E4.832 4. (21)

We see that (20) and (21) also contain the emitted wavelength since it
appears in the analytical solution for A,, and A.. Let us now choose the

commonly occuring Lyman ( L, ) line in quasar spectra, having an emitted

wavelength A, = 1216 A. If the quasar’s redshift z,, = 4.4, then standard
theory predicts that this line would be redshifted by a factor (1+z,,) A giving

6566 ;1: Ref[8] Next we find the following results:
AEs(Rel),,, = 6560 f«
Ant(obs) = 4924 A (23)
AEs(Dynayobs = 6579 A

%difference of 4 g=0.19%

Next, using (22) we obtain:



AEsRel),,. = 6566 A

Micobs) = S8TSA 24)

AEs (Dyna)gps 6565 A
% difference 4 gg=-0.01%

Calculation of the Dynamical Redshifts

Given the total redshift of the quasar z,,, = 4.4 we can obtain and solve
the system of equations which DTG claims for the dynamical redshifts on the
earth and at the height of the Hubble telescope. Using the distance to the
quasar as given in (17a) and taking its mass to be My_ ., quaser = 1.6x10° Mg,

Masses = 3.04x10% kg, we need to solve the system of the following equations:

5.841x107% =15.173[In(1+ z;, ) - 0.934In(1 + z, )] = 0

(25)
0.491— [15.173[1n(1 +zg )—In(1+z,, )]+ 6.937x10‘1°]: 0
from which we obtain the percent change of redshift:
zp =0.583%
=0.635%
ZEs 0 (26)

Az =0.052%
zg, =1.089z, %,

If we take the value of z, = 4.4 we find that:
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zgs = 4.400%

zp = 4.040% (27)
Az=0.359%

Dynamical Redshift Equations

If we now allow the potential due to the emitting body to change in
general by a factor A, in the system of equations in (25) then we can write

two solutions for z,, and zg, in the following form:

5

[ P ] (28)
or in-terms of the emitted wavelength we have:
-5
Es em (29)

-5

Simirarly, we can obtain the dynamical redshifts at the surface of the
earth and at the height of the Hubble telescope if we allow for the
cosmological redshift to change ( smaller or larger ) by a factor B. Thus we

obtain:

2, =1.000 %4597 B _y 20
2, =1.000 04918248
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which in-terms of the emitted wavelength becomes:

A =1.0004 o 0459407 B o
2 gy =1.0004 o e® 4018248

To obtain a dynamical redshifts or dynamical wavelengths at the surface
of the earth or at the Hubble telescope our constants A and B should in

general have the following values:

Az )=565291n[0.611(0.4z 5, +1)]

A(z), )=565291n[0.631(z), +1)]

(31q)
AL gg)= 565291{M}
cm
AL )= 565291{M}
cm
also
B(zgs )=2.0331n[0.999(z s +1)]
B(zj,)=2.0331n[0.999(z), +1) |
(31b)
B(A g )= 2.0331{%}
cm
B(A )= 2.1761{%}
cm
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Plotting the Equations

To plot equations (28) and (29) we let A take some values below and

above relative to z quasar) = and we obtain the following

gravﬁaﬂonal(

graphs in Figure 1 and 2
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Figure:1 Plots of Dynamical Redshifts at the Earth’s Surface
and at Hubble Telescope versus Quasars’s Gravitational Redshift

Factor.

}“Eslkhi



13

gamical Wavelengths IES I lr h %:

10000

8000

6000

4000

2000

6 20000 40000 60000 80000 100600
A(GM/ R,
Figure:2 Plots of Dynamical Wavelengths at the Earth’s Surface

and at Hubble Telescope versus Quasars’s Gravitational Redshift

Factor.

Similarly for the equations (30) and (31) containing B we obtain two graphs in

figures 3 and 4:

Zpg,Zyy
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Fig: 4 Plots of Dynamical Wavelengths at the Earth’s Surface
and at Hubble Telescope versus Quasars’s Gravitational Redshift

Factor.

Conclusions:

In this paper, we have highlighted a few aspects of the dynamic theory
of gravity. Analytical expressions were obtained for the observed wavelengths
on the earth’s surface and for an orbital height h given the gravitational
potential, the cosmological distance, and the redshift factor. Finally, all these
expressions for the wavelengths on the earth’s surface, as well as at the height
of the Hubble telescope, were calculated for a particular quasistellar object of
Mass My o cource) = 1-:6XT10% Mior maeses @nd radius R = 80 pe.

We see that, in the dynamic theory of gravity those equations which
describe the values of the wavelength-change at the earth’s surface, and at
the height of the Hubble telescope, produce changes relative to the original
wavelength. For the observer, the light emitted from the quasar on the earth
will be slightly redder in this theory than in the relativistic one. The same
wavelengths will also be redder w.r.t the Hubble telescope observed
wavelength. There is a 0.19 % percentage difference between the DTG and
the total relativistic prediction at height h above the surface of the earth, when
the total redshift is the sum of relativistic and cosmological. It seems that at
the Hubble height the wavelength observed will be 1.336 times less than that
from DTG on the earth’s surface.

When the observed wavelength at the surface of the earth and at
Hubble are given interms of the gravitational potential of the quasar, and at a
height h above the earth, as well as the relativistically observed wavelength on
the earth’s surface and the emitted wavelengths, then there is a -0.01%
percentage difference between the total relativistic redshift and that which
DTG predicts. The observed wavelength at Hubble wavelength is also 1.117

times less than that observed at the surface of the earth.
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Next, solving the system of two equations in two unknowns for the
same quasar, the percent changes of the redshifts at the earth’s surface and at
Hubble were calculated, and from there the actual z values. A percentage
difference of
-8.18% was found, and also a Az = 0.359 between the two values of z;; and
Zyr.

Finally, general solutions of z's and A’s were obtained in-terms of A and
B being some multiple or submultiple values of gravitational and cosmological
redshift, and then plotted. For very large values of A and B, the DTG redshifts
and wavelengths seem to diverge, whereas at small values of A and B, they
both follow a linear behaviour that seems to converge to each-other at A = 0
and
B =0. This could mean that there is no distinction between DTG and
relativistic gravitational effects when A and B are very small. The effects
become distinct at larger values of A and B as shown by the graphs. Here it
may be resonable to assume that objects of large redshift and potential might

be canditates in detecting DTG effects.
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