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Abstract

Background/Objective: The great scientist of 20th century, Albert Einstein, through his Theory of Relativity, related time
with space as a fourth dimension and introduced time dilation. The purpose of this article is to demonstrate the absolute
nature of time. Method: The technique used is division of the space-time fabric into individual components of space-
fabric and time and evaluating the effect of motion of a rigid body through the space-fabric. The effect is then assimilated
in speed of light to establish the speed of light through the space-fabric while keeping the time invariable. Finding: It is
found that the belief of variable time in the Theory of Relativity has its roots in variation of the speed of light due to the
alteration of the space-fabric, when either a rigid body moves through it or there is a change of gravity. When this variation
of the speed of light is incorporated in the proofs of the Theory of Relativity, such as the measurement of time dilation in
the Hafele and Keating experiment, The Precession of the Perihelion of Mercury, The Bending of Starlight by the Sun and
the measurement of time dilation by radio signals in traveling from Earth to Mars and back, it is found that they do not
require variable time. This finding brings into the open the hidden factors which are instrumental in the adoption of time
dilation. Application/Improvement: This finding has the potential to make the Theory of Relativity straightforward by
eliminating the time paradox and further research on the space-fabric can help in understanding the source of gravity.

Keywords: Bending of Light, Caesium Atomic Clock, Perihelion of Mercury, Shapiro Delay, Space-time Fabric, Time
Dilation, Theory of Relativity

pens to look out of the port hole. This relation between

1. Introduction

In the era of Galileo and Newton, it was observed that
all the laws of mechanics are same for uniformly moving
and stationary frames of reference. For instance, inside a
smoothly sailing ship, a ball thrown upwards lands back
in the hands of the thrower akin to a ball thrown upwards
in a stationary frame of reference at shore. This happens
due to the inertia gained by the ball when moving along
with the ship. Any such experiment performed with the
motion of the objects cannot be used in ascertaining

whether the ship is moving or stationary, unless one hap-
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stationary and uniformly moving frames of reference is
known as the Law of Relativity.

When the same law is applied to light, it is found that
the law does not hold good because light is massless and
does not gain inertia. Because of this anomaly, it was
felt that there was a need for modification of this law for
adapting it to light as well.

In the year 1905, Special Theory of Relativity was pro-
posed by Albert Einstein. This theory was valid for slow
moving objects having inertia, as well as for the motion
of the light. For formulating his theory, Einstein had to
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make one significant assumption of having individual
time for every object in contrast to the concept of uni-
versal time. This assumption led to the concept of time
dilation for fast moving objects, where every uniformly
moving object measures less time in comparison to the
stationary object.

Special Theory of Relativity was restricted to the
motion of uniformly moving objects. There was a further
requisite for extending the theory to non-uniformly mov-
ing objects too, which was done by Einstein himself in the
year 1915 by proposing the General Theory of Relativity.

The General Theory of Relativity articulates that the
objects in gravitational field are comparable to objects hav-
ing uniform acceleration. This theory revealed a relation
between gravity, space and time, causing introduction of
the concepts of space-time fabric and gravitational time
dilation. Space-time fabric can be considered like a taut
rubber sheet, which develops a curvature when a mass
is placed on it. Anyplace where the space-time is curved,
gravity gets enhanced and time slows down, causing grav-
itational time dilation.

In this article, we shall be discussing how both the
Theories of Relativity can be harmonized with absolute
time and hence, demonstrating the redundancy of time
dilation due to uniformly moving objects, as well as grav-

ity.

2. Theories of Relativity

Special Theory of Relativity' is based on two postulates:

o The laws of physics are invariant in all inertial sys-
tems (non-accelerating frames of reference).

o The speed of light in a vacuum is the same for all
observers, regardless of the motion of the light

source.

The second postulate implies that every observer
measures time individually, different from universal time.
A moving observer measures time slower than a station-

ary observer.
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According to the General Theory of Relativity:

o Space and time are related through a space-time
continuum or fabric, which deforms in the pres-

ence of mass.

o Curvature of the space-time causes gravity, such

that increased curvature results in higher gravity.

o Time slows down in the region of high gravity,

causing gravitational time dilation

Thus, both the theories involve variation of time, how-
ever, we aim to study them without it. Therefore, we shall
consider the space-time fabric bereft of the time compo-
nent, i.e. we shall restrict our study to space-fabric only,
with further restriction that it cannot penetrate rigid bod-
ies.

Because we have not made any additional assump-
tions, we have only restricted them, there should not be
any qualms in studying the effect of these restrictions,
which we shall undertake theoretically, as well as math-

ematically.

3. Motion of a Rigid Body through
Space-fabric

In accordance with our condition imposed on space-fab-
ric, when a rigid body moves through it, it will behave
similar to air in front of a moving train and get com-
pressed. The compression will be maximum near the
body and minimum at a distance sufficiently away from
it as shown in Figure 1. This compression of space-fabric
will affect the speed of light traveling through it.

Before we proceed further, we shall try to understand
why the speed of light is considered constant.

From Maxwell’s equations, we get the speed of light?,

.. (1), where€ is electric permittivity and
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AL is magnetic permittivity. This formula suggests that

the speed of light is fixed as long as the electric permittiv-
ity and magnetic permittivity of space are fixed.

To understand these, we get help from the following
two formulae:

Electrostatic force between two charges q, and q,
placed at distance r, is given by the equation*

E — ql qZ 5
4rer

Therefore, if we consider two electrical charges of one
Coulomb each, placed one meter apart, then the electric
force between them will be 1

4e

Magnetic force between two conductors of equal
length L, placed at distance r, and carrying currents I, and
L, is given by ' = BX L, where B is magnetic flux den-

sity.
Formula for magnetic flux density’ is B = MLy
27r
Therefore, F = M
27r

If we consider two conductors of one meter each,
place them one meter apart and pass an electric current of
one Ampere through each of them, then the magnetic
force between the two conductors will be _4£_

27

From the above two statements, it can be noted that
the ratio between electric force and magnetic force for
equivalent charge and current, placed equal distance

apart is:
1/4me _ 1 -
U/2r  2ue

Comparing Equations 1 and 2, we note that the speed
of light is equal to the square root of the double the ratio
of electric and magnetic force generated in the space
when a light signal travels through the magnetic and elec-
tric fields of the space and is constant only as long as this
ratio remains unchanged.

Electric and magnetic forces in an electromagnetic
wave act at right angles to each other and are produced
simultaneously, similar to the forces produced in a rubber
sheet and mass model of space-time fabric as shown in
Figure 2.

space-fabric

Figure 1. Rigid body moving through space-fabric.
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Horizonta

Force / ,L

Weight of the object

acting downwards

Figure 2. Perpendicular forces acting on rubber sheet when heavy mass is placed at its Center.

If the rubber sheet is held at its periphery on to a wall,
there will be a force exerted on the wall when a heavy
mass is placed at its center. This force will vary in accor-
dance with the alteration of mass and will be horizontal,
whereas the force due to mass is applied downwards.
Thus, the two forces are perpendicular to each other and
vary simultaneously in a set ratio.

We may also relate the scenario with a circus artist
performing on a net tied to the walls. As the artist lands
on the net, the net stretches and a horizontal force acts
on the walls. Stretching the net gives back the push to the
artist to jump again. As long as the elasticity and dimen-
sions of the net remain unchanged, the artist gets back
the same push everytime he/she lands on the net. But if
the net becomes loose, the artist does not get the same
push, indicating that the ratio of downward force and the
perpendicular force has changed.

Similarly, magnetic and electric forces produced dur-
ing transit of light through space-fabric will maintain
a fixed ratio only as long as the space-fabric remains

unchanged. With a change in the structure of space-fab-
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ric, the ratio between electric and magnetic forces must
change similar to the effect of tightness of the net on the
ratio of landing force of the artist and force exerted on the
walls. So, we arrive at a situation where the speed of light
traveling through the space-fabric, which is in front of a
moving rigid body, will not be constant. This deduction
is in line with an article published in Researchgate, titled
“NASA’s astonishing evidence that ¢ is not constant: The

Pioneer Anomaly®”

4. Speed of Light Relative to
Moving Rigid Body

In the previous section we have noted that the speed of
light differs with diverse compositions of the space-fabric.
If we assume that the speed of light traveling through the
compressed space-fabric is reduced by an amount equal
to the speed of the rigid body itself, the relative speed of
light with respect to the moving rigid body will remain
equal to the relative speed of light with respect to sta-
tionary body. Similarly, in opposite case, where there is
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expansion of the space-fabric at the hind side of the mov-
ing rigid body;, if the increase in speed of light is equal to
the speed of the rigid body itself, then the relative speed
of light with respect to the moving rigid body will remain
equal to the relative speed of light with respect to station-
ary body.

Therefore, using the compression and expansion of
space-fabric, we can show that the relative speed of light
on either side of the moving rigid body can remain con-
stant with respect to the moving rigid body and equal to
the relative speed of light when the body was stationary.
In other words, we can say that any moving or stationary
observer, will measure the speed of light constant irre-
spective of his/her own motion without the use of time
dilation. This constancy of the relative speed of light is in

accordance with the Special Theory of Relativity.

5. Lorentz’s Transformations

According to the Special Theory of Relativity, a co-ordi-
nate system K is considered corresponding to the

stationary frame of reference and another co-ordinate

system K'corresponding to a moving frame of reference.
Then an event is described by three perpendicular co-
ordinates of space and fourth co-ordinate of time in the
stationary frame of reference K , and a moving frame of

'
reference K '.

Let the values of the three perpendicular space co-
ordinates in reference frame K be denoted by X, ¥,z and

time ? . In moving frame of reference K', the same event

will have corresponding values x',y',z', andZ "' .Then

Vol 10 (43) | November 2017 | www.indjst.org

the relation between corresponding values of two refer-

ence frames is given by Lorentz’s” equations:

o XVt
Ja—v/e?)
y'=y
z'=z
VX
==
t'= —Cz , where v is the speed of the uniformly
-2
02
moving rigid body.

Also, it may be noted that the values of x and X’ are
given by X =Cf and x'=ct' because x and X’ are the dis-

tances traveled by light in time t and t respectively on

space-time co-ordinate scale, not the distances traveled

by the moving body.

6. Modified Transformations

For variable speed oflight, without time dilation, Lorentz’s
transformation equations will change.To find them, we

shall keep f constant and € variable.

Again, let the values of three co-ordinates in station-
ary frame of reference K in space-fabric be X, and :

at time ! and speed of lightC. In moving frame of refer-
enceK', the co-ordinates willbe x', »' and z' at time /

and speed of light ¢ '. Then Lorentz’s equation for x"' will

Indian Journal of Science and Technology | 5 -
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become:
Y= x—vt2 (3)
-
()

7. Relation between ¢’ and c

In this case, distances traveled by light in time t at speeds

cand ¢ will be given by x = ctand X’ = ¢’t.

Substitutingx'=c¢'t, and X=Cl in Equation 3, we

can write:
, ct—vt
c't= >
v
1- 2
(¢

After dividing by ¢ on both sides, we get:

And after re-arranging, we arrive at the equation:

c'=y(c—v) +V (4)

Substituting the value of ¢ from Equation 4 in
Equation 3, we find:

2
=(x-w),|l+——=

(c-v)’

X=vt
o v (c-v)’
=)+ \(e-v)'+V

Thus, we arrive at modified transformations from sta-

tionary reference frame K to moving reference frame

K' without time dilation, as follows:

" _ V2
x'=(x—vt) /1+(c—v)2 ,

z'=z,and

c'=y/(c=v) +V* (5)

8. Representation of ¢’

We can represent ¢'=+/(c—V)’ +V* with hypotenuse

of a right triangle as shown in Figure 3, where C—V and

B :

e

Figure 3.
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C-¥

Representation of the speed of light.
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V are other two sides. This diagram gives us an angle

cC—V

such that cos f = '

C

9. Increase of Distance Traveled
by Light

The distance traveled by light in time # in front of moving

rigid bodyis x'=c't in the direction ofc', as repre-

sented by line segment BE in Figure 4. Therefore, total
distance covered by light and therigid body in time t is
X+vt

The distance traveled by light in time t at speed ¢, in
front of a stationary rigid body, is equal to x.

Therefore, the difference in distance traveled by the
combination of light wave andrigid body in the above two

cases= (X’+vt) -x
=x- (x-vt).
Additional distance traveled by the light wave can be

represented by DE in Figure 4, after we draw an arc CD
such that BC = BD.

Since arc CD is infinitesimal, we can consider it to be a
straight line, forming a side of the triangle CDE.

In triangle CDE, angle CDE is nearly equal to 90° as
CD is very close to a tangent to arc CD. That gives us the
equality of angle DCE and DBC.

Thus, angle DCE = §3, and DE = CE sinf3
= vsinf
=v’/c (6)

This equation gives us the additional distance traveled
by the light wave in one second that gets added to the path
of light due to compression of the space fabric. We shall
make use of this additional distance in further discussion
on tests of the Relativity Theory.

10. Gravitational Time Dilation

Gravitational time dilation is given by the formula?

. 2GM
t'=t,|(1-— (7)
rc
2GM
Formula for escape velocity isv, =,|—— (8)
r

where G is gravitational constant, M is mass of the

_—
— v — o E
W e v

Figure 4. Increase in distance traveled by light due to compression of space-fabric.
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object causing gravity and » is the distance from the cen-

ter of the object.
o 2GM . .
Substituting the value of from Equation 8 in
r
Equation 7, we get:
V2 t
t'=t,/(1-—%) =— , showing that time dilation
C

caused due to a rigid body moving at escape velocity is
nothing but gravitational time dilation?.

We have already noted that time dilation disappears in
the Special Theory of Relativity if the speed of light is vari-
able. For the same reason, gravitational time dilation
vanishes as this is equivalent to the time dilation of a rigid
body moving at a speed equal to the escape velocity of the
rigid body at a distance » from the center of the object
causing the gravitational effect.

The above discussion implies that both the theories of
Relativity can be adapted to absolute time.

However we note that both the theories claim time

dilation and have strong verifications due to thefollowing
observations:

o The precession of perihelion of Mercury.

o Bending of light by the Sun’s gravity.

o DPrecise measurement of time dilation using
Caesium atomic clocks by Hafele and Keating in
1971.

o Measurement of time in traveling of radio signals

from Earth to Mars and back.

If we wish to harmonize both the theories with abso-
lute time, then we must have an explanation for these
phenomena also without the variation of time, which we

shall discuss in the next sections.

B 8 | v (43) | November 2017 | www.indjst.org

11. Precession of Perihelion of
Mercury according to the
General Theory of Relativity

With every revolution of Mercury around the Sun, its
closest point of approach to the Sun, known as perihe-
lion, overshoots the perihelion of its previous orbit. The
angle of advance of perihelion was measured 575” for 100
earth years. Out of this, 532” could be accounted for by
the gravitational pull of other planets, but the remaining
43” was a puzzle for scientists until 1915 when Einstein
provided the rationale through his General Theory of
Relativity.

The angle of advance of perihelion §, per orbit of
Mercury®, orbiting in a single plane, is given by the for-

mula:
_ 6nGM
a(l-é*)c*

where M is the total mass of the Sun, a is the semi-

major axis and e is the orbit’s eccentricity.

12. Precession of Perihelion
using Variation of Space-
fabric

The revolution of Mercury around the Sun is three dimen-
sional, but for simplicity, we shall consider the motion of
Mercury in a single plane as shown in Figure 5.

Let us consider a position of Mercury at an angle ¢

from the center-line of the Sun and Mercury when
Mercury is at its perihelion.Orbital velocity® of Mercury

at a distance . from Focus E is given by:

v=lomE -1 (9)
noa

where( is the semi-major axis.
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Distance of Mercury from Focus E is given by
1 =a(l-ecosg) (10)
Substituting the value of 5 from Equation (10) in the

Equation (9) and rearranging the terms, we get:

(11)

- GM (1+ecos @)
b a(l—ecos @)

When Mercury is traveling at velocity V| at point A4

as shown in Figure 6, the space-fabric ahead of it gets
deflected by a distance equal to V; over a distance trav-

eled by light in one second, as in the case for uniformly
moving bodies shown in Figure 3.

After Mercury goes across the distance traveled by
light in one second, it reaches point B and its direction of
travel deviates by an angle d¢ as shown in Figure 6.

Considering this change of the direction of travel of

Mercury, the space—fabric deflection will become the
product of V, and the average change of direction of

Mercury in one second i.e. half of angle d¢.

Therefore, the deflection of space-fabric over the dis-
tance traveled by light in one second and hence, the path
of Mercury from its normal Newtonian pathfor point A in
Figure 6,represented by ds becomes:

ds, = v, Xd@
2
v Xe'
=—2r (12)
1
¢’
(because d¢=—)
h

Substituting the expression of V; and , from

Equations 9 and 10 in Equation 12, it becomes:

ds = c' GM (1+ecos @)
" 2a(l-ecosp)\ a(l—ecosp)

(13)

Figure 5. Elliptical path of Mercury moving at velocity v’

when Sun is at focus F1.
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Distance=¢'x 1 sec

Figure6. Change in direction of motion of Mercury over the distance traveled by light in one second.

This formula gives us the deflection of Mercury over
a distance traveled by light in one second. This value
changes with the increase of ¢ from 0 to 360 degrees in
accordance with the velocity of the planet. By taking a
summation of the deflection per second over the duration
in which light traverses each quadrant, we can calculate
the total deflection of Mercury from its normal path.

From Figure 7 we can note that dS, is the sum of all the
deflections over the entire duration of travel of Mercury
from 0 to 90 degrees and dS, is for 90 to 180 degree.

Using Wolfram average calculator for Equation 13, we
can find the average deflection of space-fabric per second
in the first quadrant to be equal to 164.779 m.

By dividing the length of arc of each quadrant by the
speed of light we can calculate the time taken for light
to travel through each quadrant. We find this value to be
299.782 second, therefore the total deflection of space-
fabric and hence Mercury in the first quadrant will be:

I 10 | voi o (43) | November 2017 | www.indjst.org

£y 164.779x299.782 = 49412.57 m

<

The average angle of travel of Mercury in the first
quadrant from its initial position to its final position is 45
degree to the major axis, therefore, the average deflection
will also be at an angle of 45 degrees from major axis and
hence, the component of the deflection of Mercury along

the minor axis will be:
49412.57xSin45° =34939.97 m

Similarly, we can calculate the average deflection of
the Mercury in the second quadrant using Wolfram aver-
age calculator for Equation 13. This value for the second
quadrant is = 96.9757 m. After multiplying it with total
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time taken by light to traverse the second quadrant, we
get a total deflection:

96.9757%x299.782 =29071.569 m.
Component of this deflection along the minor axis is:
29071.569%Sin45° =20562.88 m

Two components of deflection for the first quadrant
and the second quadrant will be opposite in direction,
therefore, resultant will be the difference of two values, i.e.

34939.97-20562.88 =14377.09 m

To calculate the angle of advance of Mercury in half
cycle, we divide the net deflection of first two quadrants

by the semi-major axis =

14377.09

—— _=2.48309%x10"’
57900000000

(the semi major axis of Mercury’s orbit around the
Sun is 57900000000 m).

For complete revolution of Mercury, the total angle of
advance will be equal to twice this value, i.e.,

O =2x2.48309%x10"7 =4.96618x107"

Converting this angle into seconds for 100 earth years,
taking one Mercury year as 87.97 Earth days, we get

_4.96618%x1077 x100x365.25x3600x180
87.97x3.14

o =42.55"

which is within the observed range of 42.5 to 43.5
seconds.

Thus, we have arrived at the observed value of the
deflection of the path of Mercury without using Time
Dilation. We have used only the deflection of space-fabric
due to the motion of Mercury itself, which results in its
own deflection as it passes through the deflected space-
fabric.

Distance advanced

in half cycle

"
Expected
Elliptical Fath

Diverted Path

Figure 7. Advancement of perihelion of Mercury during its travel.
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It may be noted that the deflection of Mercury for
the first half cycle along the major axis will be equal and
opposite to the deflection of the second half cycle along

the major axis and hence will cancel out.

13. Bending of Light by Gravity

When a ray of light coming from a distant star towards
the Earth passes near the Sun, it bends by a small angle.
Using Newtonian method, the angle of deviation was cal-
culated 0.875% but that was not correct. Based on his
General Theory of Relativity, Albert Einstein gave the for-

mula’ for calculating the angle of deviation of light as

4GM

> ,where GG is gravitational constant, M is Mass of
bc

the body, b is the nearest distance at which the light
passes the Sun and C is the speed of light. Value given by

this formula was found correct through practical obser-
vations and it became an infallible proof for Einstein’s
General Theory of Relativity as well as Gravitational Time
Dilation.

Notwithstanding this validation, we shall calculate the
angle of deviation of light by the Sun using the formula
utilized for the deviation of Mercury’s path and ascertain
whether it matches the observation or not.

14. Bending of Light passing
near the Sun without using
Gravitational Time Dilation

A rigid body at distance b from the center of the Sun, has

GM
an orbital velocity equal to v= T . Space-fabric at

that location in front of a moving rigid body will get

deflected equal to the orbital velocity. Since the orbital

B 2 | voio (43) | November 2017 | www.indjst.org

velocity does not depend on the mass of the rigid body, a
massless rigid body may be assumed to be traveling at a
speed equal to orbital velocity at that location. Light pass-
ing in front of the massless rigid body through that
location will get deflected by an amount equal to the
orbital velocity vdue to deflection of space-fabric, in a
direction perpendicular to the path of light as discussed
in Section 4.

As light goes away from the Sun, the orbital velocity
and its direction affecting the speed of light keeps chang-
ing as shown in Figure 8. It implies that the light has to
pass through different concentrations of the space-fabric
as it goes away from the Sun, which causes light to deflect

differently. The amount of deflection is given by the for-

c'v .o .
mula p which is same as for the deflection of Mercury.
r

Orbital velocity of the imaginary massless rigid body
pushing the space-fabric at distance /] is

Then, from the diagram 8,

b
1 =4J(b* +(c't)* and COS¢=7

1

Light travels for one second to reach another point at

a distance 7, from the center of the Sun. Orbital velocity

at that point will be V, . Then the angle between V; and

c'cos¢

V, will be approximately given by d@ = -
1

The horizontal component of v, in the direction of the
travel of light will be V; COS ¢ .
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Deviation of space-fabric at distance f; can be found

using the formula given in Equation 12 as

c¢'v, cos’
1—¢ (14)
2,
Substituting the values v, = oM ,
7

1

b
and COS ¢ = —in the above equation,

h

¢'b*\NGM

we get deviation = =

2r,

Due to the variation of distance from the Sun aslight

factor —
h

travels, we require an additional

where B is the radius of the Sun and r, is the distance
of light wave from the Sun at the instant t,.

Thus, the deflection of light at radius r, (due to the
deviation in space-fabric) becomes

¢'b*\|B(GM)

2rt =
1

The above formula gives the deviation in the space
fabric due to the horizontal component of orbital velocity,
as seen in Figure 8 at any instant. The total deviation of
the space-fabric due to the horizontal component of
orbital velocity V is:

L ¢'b*BJGM
B Y b L )

t=0

Vol 10 (43) | November 2017 | www.indjst.org

After substituting 7, = +/(b” +(c'?)’ in above equa-

tion, we get:

b - EET p B

= 2(b* +(ct)’)’ (19

where t is the time taken by light to travel from the
Sun to the Earth.

In this formula, we shall substitute c in place of ¢’ to
simplify the formula because the variation in speed of
light at every interval is very small

(17)

A, E"Cbzf@

5 2(b° +(ct)’)

After taking out all constant terms of Equation 17
before the summation, we get:

) b2 \/E \/G—M 1=498.667 1

sz—J_

Value of —————is 2726372.272

1=498.667 1
And value of _
g‘ ((b/c) +£7)

498.667 seconds, when light just passes near the surface

for t = 0 to

of the Sun, is found using Wolfram Summation Calculator
to be equal to 0.0628964.

Therefore, the total deflection of light due to horizon-
tal component of velocity, (perpendicular to the path of
light because deviation due to space fabric is perpendicu-
lar to the direction of travel of light), becomes:

\/E \/GiM 1=498.667 1

a, = =2726372.272
T2 & (b)) +1)

x 0.0628964 = 171479 m
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| ¢

'

i

Figure 8. Orbital velocities in the path of light at two points apart by a distance
equal to ¢

The effect of deviation in the space-fabric due to the GM

h

vertical component of orbital velocity v, on the path of After substituting the values of v, = in
light will be zero. However, there will be a complete shift
of the space-fabric along the vertical component of orbital

velocity v, and will be equal to v sin¢. Equation 18, we obtain:

B
Multiplying it with d@/2 and |— as was done in
Pying 9/ \/ " A =ccos¢x/B\/GM

: - X (1—-cos’ ¢)
1

the case of the horizontal component, we get the vertical
deflection:

After plugging value of cos¢ and 7, = /(b” +(c't)’
cv, sin ¢ cos ¢\/§

A = (18) in the above equation, we have:
v 2 rll.s

chBGM B>

= 2 2 15X(1_ 2 2
20"+ (c't)’ ) b™+(c't)

)
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After re-arranging and replacing ¢’ with c (due to the

negligible difference between ¢ and ¢’), we have:

. (ct)’cbNBIGM b BGM

v (bz + (ct)2)2‘5 - 02 ((b/c)2 +t2)2'5

The total deflection due to the shift in the space-fabric
caused by the vertical component of orbital velocities for
the entire path of light travel from the Sun to the Earth in
time 0 to 498.667 seconds can be obtained by taking the

summation of all the deflections calculated above as:

498667 42 \/E \/G—M

ay = A cz((b/c)2+t2)2'5

After separating the constants from the summation,

we get:

Apparent position of star

L ]

. P
Actual position of Star

v 2

c = (blc)’ +1

b\|B(GM
Value of # =2350320.924

2
C

z:4§667 2

Value of ——— =0.0619282, as obtained
2 2 >

S (blc)’ +t

using Wolfram Summation calculator/

Therefore, the deflection due to a shift of space-fab-
ric by the vertical component of orbital velocities will be
equal to 2350320.924 x 0.0619282 = 145551.144 m.

Deflection due to the horizontal and the vertical
components of velocity are caused due to two different
reasons but both are in the direction perpendicular to

the propagation of light, therefore they can be added and

Sun Earth

Figure 9. Angle of deviation of star light when passing near the Sun.
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the addition of both the deflections is 171479 + 145551 =

317030.

Dividing the total deflection by the distance between
the Sun and Earth (149600000000 m) we get the average
angle of deflection = 2.11919 x 10 radian.

Converting this angle to seconds, we get the value of
the deflection angle equal to 0.437335”.

After multiplying it by 2 because the total deflection is
twice the angle of deflection measured as seen in Figure 9
we get a= 0.87467" due to alteration in space fabric.

Gravitational deflection: Gravitational deflection of
light can be calculated by the formula™

2GM
¢~ 2
c

, which is 0.87445”

Thus, the total deflection of light traveling from the
Sun to the Earth can be obtained by the sum of two
deflections, i.e. Gravitational deflection + deflection due
to space fabric = o, +a, = 0.87445 + 0.87467 = 1.74912”

Stute
selection

AMicrowave
cavity

The deflection calculated using the formula obtained
from the Theory of Relativity is 1.7489”, which is nearly
equal to the value obtained by us. This equality dem-
onstrates that the bending of light by gravity does not
require space-time fabric, it can be explained with space-
fabric only.

15. Time Dilation Measured by
Caesium Atomic Clock

In a Caesium atomic clock'?, as shown in Figure 10.
Caesium is first heated in an oven. Caesium atoms boil
off and pass through a magnetic field during their travel
through a tube maintained at a high vacuum. The mag-
netic field selects atoms of the right energy state which
pass through a microwave field. The frequency of the
microwave energy maintains 9,192,631,770 Hertz. The

frequency varies slightly up and down, such that in each

State
selection

Magnet
Detector

'Eau.iln

Magnet

Microwave
radiation

Figure 10. 'Working principle of Caesium atomic clock
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variation, it crosses the set frequency. Microwave genera-
tor is an accurate electronic oscillator to maintain a close
range. When a Caesium atom receives microwave energy
at exactly the right frequency, it changes its energy state.
Atoms pass through another magnetic field, which
separates out the atoms that have changed their energy
state. At the end of the tube, they strike a detector which
gives an output proportional to the number of atoms strik-
ing it and its output is maximum when the microwave
frequency is exactly correct. This information is used to
make the slight correction necessary to bring the oscilla-
tor and the microwave field exactly on frequency and the
frequency gets locked there. This locked frequency is then
divided by 9,192,631,770 to give the one pulse per second

to measure time.

16. Effect of Alteration in
the Space-fabric on Time

Measured by Caesium Atomic
Clock

When the Caesium atomic clock is taken on a flight, it
acquires the velocity of the plane, and as we have noted in
Equation 3, the distance traveled by light in the moving
frame of reference in time fchanges from X tox'. The
microwave radiations emitted from the oscillator will
then get affected by this change, such that the wavelength
of the radiation will be shortened because x' is less than
X . Speed of the microwave radiation will also reduce to
c¢' from C, though its relative speed with respect to

Caesium atoms will remain constant, i.e., equal to C as

we have noted in Section 4. The net effect of this change

Vol 10 (43) | November 2017 | www.indjst.org

will be to increase the frequency of the microwave radia-
tion hitting the Caesium atoms.

The number ofatoms having the exact frequency reach-
ing the end of the tube will change and due to the feedback
given to the oscillator, lower frequency microwave radia-
tions will be generated until the clock gets stabilized again
with a new locked frequency. Measurement of the new
locked frequency, which will be lower than the locked
frequency of the stationary Caesium clock, will result
in recording less time, which is considered validation of
time dilation, whereas this is the effect of motion of the
Caesium atomic clock due to its dependency on micro-
wave radiations for measuring time.

17. Traveling of Radio Signal from
Earth to Mars and Backr

In 1964, Irwin Shapiro published a paper titled ‘Fourth
test of General Relativity” and predicted that a radio sig-
nal going from Earth to Mars and back should be delayed
by about 200 microseconds over the time calculated
from Newtonian considerations. This delay was named
the Shapiro delay. On Nov 26", 1976, Mars, as seen from
Earth, just grazed the southern limb of the Sun. At that
time, measurements were made using project Viking
Landers and enough data was collected to confirm this
delay of approx. 250 micro second®.

We can calculate this delay by our technique of reduc-
tion of the speed of light due to the motion of a rigid body.
As the radio signal goes from Earth towards the Sun, it
enters higher gravitational effect and the orbital velocity
keeps changing. Effect of a massless rigid body traveling

at orbital velocity on the speed of radio signal is such that
c'=4(c—=v) +v*.

From Equation 6, we know that the increase in

distance traveled by light due to the compression of
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space-fabric in front of a rigid body, corresponding to a
deflection v is given by v*/c. Besides the deflection due to
the compression of space fabric, there is equal deflection
of light due to gravitation and increase of distance is v/c.
Therefore, the total increase in distance traveled by light

becomes 2v?/c.
For radio signal traveling from the Earth to the Sun

and back, the increase in distance will be given by
+498.667 5,2

——, because time taken for one way travel is
-498.667 C

498.667 second.

Using Wolfram summation, we can calculate its value
to be equal to 35783.4m

Similarly, for the path of radio signal from Mars
to the Sun and back to Mars (759.667 seconds for one
way travel), we can calculate the increase in distance as
38287.06 m

The total increase in the path of a radio signal from
the Earth to Mars and back is equal to 35783.4 + 38287.06
=74070.46 m.

Dividing this distance by the speed of light, we get
time 0.0002469 second, i.e. 246.9 micro second, which is
equal to Shapiro delay measured in 1976 in the Viking
experiment. Hence, Shapiro delay, the fourth test of rela-

tivity, can also be explained without time dilation.

18. Conclusion

We have noted through the illustration of a rubber sheet
and heavy mass that it is possible that the speed of light
can vary because it depends on the ratio of electric and
magnetic fields of the space through which it travels, and
this ratio changes in the vicinity of moving rigid bodies
and under the influence of gravitational field. We have
also noted during the discussion in this article that one

formula developed using the compression of the space-
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fabric due to the velocity of a rigid body, explains both the
events of precession of perihelion of Mercury and bend-
ing of light by the Sun. Also, we have noted that Shapiro
delay is the effect of change of speed of light due to com-
pression of the space-fabric and gravitational deflection.
We have also discussed how the time dilation might have
got verified by practical measuring through Caesium
atomic clocks in spite of there being no time dilation.
Our approach of finding the value of deflection in the
path of Mercury and bending of light passing near the
Sun, without time dilation, helps in avoiding the twin par-
adox and time travel speculations. We conclude that time
is absolute and every phenomenon that uses time dilation
can be explained using the concept of space-fabric as elu-
cidated in this article, making time dilation redundant.
Hence, we have demonstrated that both the theories of
Relativity can be harmonized with absolute time if the
speed of light is not constrained to be constant through-

out the universe.
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