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Abstract

In a paper titled “Resolution of Radar Sounding Phemena to the
order of ¢®. According to General Theory of Relativity (GTR}' was shown
how the GTR resolved the radar sounding phenomenathe order of &
within the gravitational field established by theomogenous spherical
massive sun. also in a paper titled “Resolutiof Radar Sounding
Phenomena to the order of%according to Dynamical Theory of gravitation
(DTR), it was shown how the DTG resolved the radgmunding phenomena
to the order of © within the gravitational field established by the
homogeneous spherical massive sun. In this papee difference in the
resolution of the radar sounding phenomena to theder of ¢® by the GTR
and DTG shall be examined.

1.0 Introduction

In the year 1916 K. Schwarzchild provided one lof £xact solutions to the Einstein’s field
equation of gravitatioh called the Schwarzschild’s centro-symmetric roein the spherical polar

coordinate systenfr, &, ¢,) as:

ds® =g, (r)dt® + gy, (r)dr® —r?(d@? +sin” 8dg) (1.1)
where J,4, 911, 9,,, and g, are metric tensors and chosen to be
oo = @+ f)c? (1.2)
g =-(+f)" (1.3)
g, =—I° (1.4)
Qss = —T7siN° (1.5)
Using the knowledge of the Christofel curvatufé) in equation (1.2) and (1.3) has been calculaidzkt
2GM
f(r)y=-— (1.6)
cr

where
M = mass of gravitating body
G = universal gravitational constant
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¢ = speed of light in vacuo
r =radial coordinate distance

t = coordinate time

s = surface element

Indeed the Schwarzchild’s centro symmetric matriequation (1.1) has been applied to resolve
the radar sounding phenomenon to the order df @nd extended to the order off¢ Other physical
observations that have been resolved are:

() Orbital perihelion precession [1]

(i) Gravitational Deflection of starlight [1]

(i) Gravitational red-shiftl] etc.

In resolving the radar sounding phenomena an obséiked in space within the field of the homogesou
spherical massive sun would need to send radagpingradial direction towards a small body comgdoe
the massive sun (see figure 1).

(r,,6,9) (r.6,9)
Sun @

Small body Observer

Figure 1.1:“Radar Sounding Experiment”
With the arrangement in figure 1.1 and applying aun (1.1), the GTR resolved the radar
sounding phenomena to the ordercdfwithin the gravitational field of the homogenoysherical massive
sun as [3].

2GM r r—r 2G*M 2 r 1
Dr,=—-<I | X |-| 2—2|}- [ | X [+=(r, - 1.7
=2 {(] [ rl j} X {[j L, 2)} @

In the year 1991 the dynamical theory of gravitatfDTG) was published [5]. The fundamental
principles and laws of the theory for radar or psal§photons) are as follows:

A photon moving with an instantaneous frequengypossesses an instantaneous inertial energy,
T, given by [4]. T=hv (1.8)

In all inertial references frames and timbss the Planck’s constant. It follows from equatio
(1.8) that a photon moving with an instantaneoagudencyy, possesses and instantaneous inertial mass
and passive mass, and active mass, given as in [4].

_ _  _ho
m —mp—ma—? (1.9)

in all proper inertial reference frames and prdpees. Wec is the speed of light in vacuum, and also, if a
photon moves with an instantaneous frequencynd velocity U in a gravitational field having an

instantaneous scalar potentidl’,g , in such a way that the rate of change of itsdlinmeomentum is equal to
the total external gravitational force acting ofdit then
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d [hu hu
a{?u} = _?gqng (1.10)

in all proper inertial reference frames and profsmes. [l is the del-operator is spherical coordinate

system.

With the help of the Dynamical law of motion fohgions in gravitational fields as in equation
(1.10), the DTG has resolved satisfactorily thearagounding phenomena to the order of){ and
extended to the order af{)®. Other physical observations that have beenvedare:

Q) Gravitational time dilation [7]

(i) Gravitational length contraction [8].

(iii) Orbital prehelion precession

In resolving the radar sounding phenomena an obsdixed in space within the filed of
homogeneous spherical massive sun would have t pgises in radial direction towards a small body
compared to the massive sun (see Figure 1.1). yimgpkquation (100) to the arrangement in Figudg 1.

DTG resolved the radar sounding phenomena to tlder oof c™ within gravitational fields of the
homogeneous spherical massive sun as

DT=ZG'3V| | nl_(n-n _ZGSM | n-r)_1fn-r, (1.11)
C r, r Cr, nr, r,\ nr

2.0 Evaluation of radar time delays to the order ofC® according to general relativity
(GR) and dynamical theory of gravitational (DTG) in the solar systm
Experimental tests considering Mercury and Venuhé solar system as small body and observer
respectively and using the space crafts, marinand 7 yielded agreement between theoretical vade an
experimental value to the uncertainty of 20 peréert968, 5 percent in 1971 and 3 percent in 1975 |

The above results were obtained based on the tesobhf the radar sounding phenomena to the orfler o
3

In order to compute the time delays suffered leyrtdar signals as resolved by the GRT and DTG
to the order ot we collect the various radial distances of the@eesive planets from the sun in the solar
system and substitute in equation (1.7) and (1th&) we have tables 1 and 2.

Table 2.1: Time delay experienced by radar signaksccording to GRT

11
SIN | Planets —» Planet (rl B rz) x10°m c%(r—ll - é) ln(:_l) 1=l 8 "1 E Dz,(9
1 Earth— Mercury 92.10 0.024 25.273 0.262 25.04
2 | Earth— Venus 42.00 0.007 8.734 0.041 8.70
3 Earth— Mars 78.00 0.004 11.123 0.027 11.10
4 | Earth- Jupiter 682.00 0.011 43.700 3.742 39.97
5 | Earth- Saturn 1280.00 0.013 59.8683 9.621 50.26
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6 | Earth- Uranus 3020.00 0.013 78.34D 29.707 48.65
7 | Earth— Neptune 4350.00 0.013 90.285 49.145 41.14
2GM 2k
—— =— =8[B49x10"
C C
2G’M*?* _ 2k
— Q= = — =176[173x% 1011
C C

s = secondsm = meters.

A graph of {; —r,) in meters versus the time dayt(in seconds of the radar signals plotted from
Table 2.1 shows direct proportionality betweeneheth and inner planets but behaves differentli wie

outer planets.

Table 2.2: Time delay experienced by radar signaksccording to DTG.

r n-r
SIN | Planets - Planet (rl - r2) x10°m St ln(aj rr, D7(s)
1 Earth— Mercury 92.10 24.038 12.424 1.24% 37.684
2 Earth— Venus 42.00 10.962 4.293 0.304 15.55%3
3 Earth— Mars 78.00 20.358 5.468 0.264 26.089
4 Earth- Jupiter 682.00 178.002 21.48( 0.68b 200.155
5 Earth— Saturn 1280.00 334.080 29.47% 0.701 364.195
6 Earth— Uranus 3020.00 788.220 38.511 0.824 827.%40
7 Earth— Neptune 4350.00 1135.350 44,388 0.757 1180(480
2GM 2k
- X < 3015%107
C C
2G’M? 2k
—— == =117449x10%
C C

s = secondsm = meters.

A graph of (; —r,) in meters versus the time delayt{iin seconds of the radar signals shown in
figure 2.1 and shows direct proportionality betwésm earth all the planets (both inner and outer).

It may be interesting comparing the total timeagislexperience by the radar signals as they travel
within the gravitational field of the homogenousepcal massive sun according to GRT and DTG (See
table 2.3).

Table 2.3: Time delays of radar signals accordingotGRT and DTG.

Sin Planets— Planet (r,-1r,)x1°m | D74(9) Dr1(s)
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1 Earth— Mercury 92.10 25.04 37.68

2 Earth— Venus 42.00 8.70 15.55

3 Earth—. Mars 78.00 11.10 26.09

4 Earth— Jupiter 682.00 39.97 200.16
5 Earth— Saturn 1280.00 50.26 364.20
6 Earth— Uranus 3020.00 48.65 827.54
7 Earth— Neptune 4350.00 41.14 1180.48

The graphs of total distance travellad € r,) x 10m versus the total time delay®1y(s) andD1(s) are
presented in Figure 2.1
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Figure 2.1: Comparism of Time Delays According to &T and DTG

3.0 Summary and conclusion
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In this paper we have examined the resolutiomefradar sounding phenomena to the orderof ¢
according to:

0] The general relativity theory (GRT)

Here the time delayDto) by the radar pulses is given as in equation (1.d)table 1 gives the
numerical values for computing the theoretical tiolag of the radar signals from one planet to anmothe

(i) The dynamic theory of gravitation (DTG)

Here the time delayO) is given by equation (1.11) and table 2.2 givesrumerical values for
computing the theoretical time delay of the radgnals from one planets to another.

Examining equation (1.7) and (1.11), it shows thate is no difference in the resolution of the
radar sounding phenomena to the orderbiby both theories (GRT) and DTG) (see figure 2 Hpwever
to the order ot™, there is a remarkable difference between themhénresolution of the radar sounding
phenomena.

According to GRT the distance, (- r,) versus time delafito) graph in figure 2.1 shows direct
proportionality between earth and the inner plamdtih is in accordance with natural expectationthe
proportionality does not held between earth andathier planets. What is responsible for this tgfe
unexpected situation? Could it be that the positibavhich the outer planets are situated relativéhe
earth curves towards the earth as suggested by t&&RTgravitation is a phenomena of curving of space
and not a force concept.

According to DTG the distance,(—r,) versus time deld{PTo) graph also in figure 2.1 shows
direct proportionality between earth and the planédthis is in accordance with natural expectatiecause
DTG suggest that gravitation is a force conceptrastccurving of space as put forward by GRT.
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