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Abstract

Einstein’s Special Theory of Relativity (SR) relates time dilation to the velocity
between the observer and the observed object as if they are identical. Our new
theory breaks this symmetry by relating the velocity of the object not directly
to the observer, but instead to the center of gravity of object and observer. The
reason why such a mass influence has not been reported might be that the
mass of the observer in most experiments is much greater than that of the ob-
ject, for example when earth is observing, satellites or detectors are studying
nuclear masses.
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1. Introduction

Einstein’s Special Relativity (SR) treats how velocity slows a travelling clock by
time dilation. The higher the velocity, the more time dilation. Let us study an
empty universe with two objects, A and B, close together and fixed to each other.
Let us assume that the only way to produce a velocity between A and B is by
releasing a pushing massless spring between them. The result will be that the
center of gravity C stays fixed while 4 and B will start to separate at velocities
depending on their masses. Thus, the momentums of A and B stay constant
while velocity and energy are highest on the lightest object, resulting in greatest
time dilation.

However, in SR there is strangely enough not mentioned any influence of the
masses of observer and object. This situation has caused a lot of questions [1] [2].
We will try to find the answer to these problems by referring velocity to the
center of gravity of the two studied objects instead of their direct relative

velocities. In the following chapter, we will start by studying how this definition
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of velocity also influences different dynamic situations.

2. Calculation of Balance on Weighing Scales

AC+CB=L
AC-M =CB-m

The resulting tilting momentum at C, as seen in Figure 1, is

Lm LM

-m =0. (1)
M +m M +m

p=M

The unknown mass of B(m) is found by variation of CB. The result of the

weighing procedure is

m=M (AC/CB). @)

2.1. Centrifugal Force at CIs Zero

If there was a rotation of & around C'the horizontal centrifugal force at A and
B would be Hz-m(AC) respective 6°-M (BC) resulting in that C will stay

fixed in balance because the two centrifugal forces are equal (Figure 2).

2.2. Gravitational Attraction Force F at C

F =Mg/R?
— L o —

A

_Lm_ C _LM_ B

M+m M+m
\/ "
Mg

(M +m)g

Figure 1. Ancient method of measuring the mass m of B. The point of balance is
found where the momentum caused by gravity results in no tilting force at C.
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Figure 2. Substituting the vertical arrows of gravity of Figure 1 by horizontal

B
O

arrows of velocity, we find that the velocity at C must be zero to conserve the
momentum of gravity.

DOI: 10.4236/jmp.2018.93033

472 Journal of Modern Physics


https://doi.org/10.4236/jmp.2018.93033

N. H. Abramson

The force between A and Cis
~M(M+m)g
(M/M +m)* '
The force between Band Cis
m(M +m)g

F= .
(M/M +m)

Thus, there is a gravitational balance at C, which is also proved by astronomy.

3. Velocity and Time Dilation in Einstein’s Special Theory of
Relativity [3]

However, there is strangely enough not mentioned in SR any influence of the
masses of observer and object. This situation has caused a lot of questions [1]-[8].
We will find the answer to these problems by referring velocity to the center of
gravity of the two studied objects instead of their direct relative velocities.

First let us study the equation of Einstein’s time dilation:

=1t (3)

where t, is the length of a tick of a clock that is stationary (v=0) and t, the
length of a tick of a clock that is moving at the velocity v. ¢ is the constant
velocity of light. » the conventional accepted symbol of Equation (1), and vthe
velocity of the clock in relation to the observer.

The velocity of a single object in a totally empty universe cannot be explained.
Before Einstein the velocity vwas defined as velocity in relation to a universe. In
SR vwas defined as the relative velocity between observer and observed object. If,
however, there exists two objects A and B, their velocity v in relation to each
other can be defined and used as an important factor in e.g. Einstein's definition
of time dilation.

We propose that vis defined as the velocity of the observer in relation to the
center of gravity of observer and observed object. As example of the importance
of this definition of velocity we study how the length of a click of a travelling
clock depends on its mass.

Let us study an empty universe with two objects 4 and B close together and
fixed to each other. Let us assume that the only way to produce a velocity
between A and B is by releasing a pushing massless spring between them. The
result will be that the centre of gravity C stays fixed while A and B will start to
separate at velocities depending on their masses. Thus, the momentums of 4 and
B will stay constant while velocity and energy will be highest on the lightest
object, resulting in greatest time dilation. Here I want to promote this situation

into a postulate:

Independent of how the two objects are accelerated, the relativistic velocity
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v should always be related to their common center of inertia C for the

masses M and m.

4. Time Dilation on a Satellite [4] [5]

The most accurate measurements of relativistic time dilation have been made by
comparing the results of clocks on a satellite t, respective on the stationary
earth t,. Let us first again study Equation (3) of the time dilation introduced by

Einstein in SR.

tv = = Vto (4)

A clock with the length of one tick a second at velocity zero is placed at both
M and m. Where t, is the time displayed by the travelling clock B, t, that of
the stationary clock A and vis the velocity of Bin relation to A. In the following
we will not state which one is stationary but only study the time of one object in
relation to the other. In the case of the measurement of the satellite in relation to
the earth, we understand there must be a factor missing in Equation (3) that
breaks the symmetry of the two objects. The most obvious factor to include into
the equation is their difference in mass.

Let us make a calculation where A is the mass of earth, while m is the mass of
a satellite and assume that their common point of gravity is stationary. The
result will be that v of Equation (3) will be different when the time dilation is
measured from the earth or from the satellite. Our calculations are still based on
the limits of SR. Thus, no influence of acceleration or gravity (as in general
relativity [6]) is included in our results where v,, is the velocity of earth and
v, that of the satellite. Our new proposal is that v is not the velocity of the
satellite in relation to earth, but the velocity of the satellite in relation to the

common point of gravity, G of satellite and earth.

Mv, =mv, (5)
V,+Vg =V (6)
ve =0 (7)

Combining Equations (5) and (6) results in:

m
V=V
M +m
M
Vg =V
M +m

Thus the time dilation for B as measured from Cis

t
tB = 0 ’ (8)

2
(e
M+m c

and the time dilation for 4 (t, ) as measured from Cis
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t, = by , )

m vy
e
M+m c

and the time dilation of B (tB) as measured from A:

= . (10)

Equation (10) represents the most accurate result of the time dilation as
calculated from the idea of asymmetric distribution of the velocity combined to
SR. However, Equation (10) looks rather complicated and to get a more simplified

view we study a more graphic visualization method, e.g. the Holodiagram.

5. Holodiagram [7]

The ordinary symmetric holodiagram (Figure 3) visualizes in a simple way to
compute the time dilation caused by a constant velocity v of the point source of
light A and a point source of observation B in relation to a stationary object
point C. The two points A and B are together on a train that runs at a constant
velocity v; During the time light travels ACB the train travels the distance AOB.
In order to meet at the same time at the same place 5B, both must travel during

the same time t,. Thus, using the Pythagorean theorem we get

(ct, )" =(cty)* +(vt,)*

t
t, =——=171,

v 2
%
C

In asymmetric special relativity, the velocity at A (v, ) is different from that of

L _ b

Ji-sinq cosa

(11)

B (vg). Thus, we compare the time of one click at the clock of B (saf) compared
to that of A (earth).

Our Solution to the Twin-Paradox [8]

If the two identical twins have identical masses their velocities in relation to their
common centre of gravity will be identical and thus there will be no difference in
velocity and thus the time measured by the clocks will be identical. This result is
independent of the velocity direction of each twin (thus no paradox). However,
also as measured from earth there will be identical time dilations of the two
twins. This time dilation will be identical to the time dilation introduced by
Einstein in his special theory of relativity (Equation (3)), because the mass of
earth is much greater than that of the twins.

Graphic derivation of the satellite time dilation, where t;/t, of Equation (8)
is represented by (F—m) / (F=M). t,/t, of Equation (7) shows the increase
of time for light passing from Fto m (Figure 4).
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Figure 3. Ais a point source of an ultrashort light pulse, while Bis a point of
ultrashort observation made later. If the separation of 4 and B is zero, only
points on a sphere are observed. If the separation is larger, the sphere is
elongated to an ellipsoid. In holography, this separation is usually static, but
in relativity it is dynamic, caused by velocity v.

Meartn Mesat

c M

m
M+m vty M+ vty

Figure 4. Asymmetric derivation of t, ., /t, .. -

tv,sat /tv,earth =Co0s ﬂ/COS a (12)

m>M resultsin t,/t, = inverted value of time dilation.

6. Relativistic Approximation

Let us go back to Equation (10) which represents the accurate result of the time
dilation as calculated from the idea of asymmetric distribution of the velocity
combined to special relativity. However, the equation looks rather complicated
and to get a more simplified view we want to find a short approximation. Let us
start by studying the approximation of relativistic kinetic energy e into classic

energy when velocity is much lower than c.

2 2 2 2
mc mc v mv
e=——— —mc?’ x—————mc? » mc? (1+FJ—mc2 = (13)
c

e represents the kinetic energy which is the total energy minus the nuclear

energy (mc?). Substituting mc® by t, we get the following equation:

t t v t,v° t,v°
t, =ty "ty Aty [ I+ |ty =t + 2 —ty =2 (14)
_ﬁ -V 2c 2c 2c
CZ 202
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I I
A= il thus AC =—
m+ m+ M
Vg = M thus CB = MI
m+ +
1
t,= ~
1- VB)
c
1
tg = =
)
c

thus
2 2 2
oy, (MIom) 5
t, ¢’ (M?+m?)

When the mass of the satellite is very small compared to the mass of earth the
accepted equation of time dilation in SR is correct. Clocks on satellite appear
slower.

When the mass of the satellite were equal to the mass of earth there will be no
time dilation of the satellite as measured from earth. This result is in
disagreement with SR. There will be no difference on the clocks.

When the mass of the satellite were larger than that of earth there were
observed a time increase. Clocks on the satellite will be faster as studied from
earth. This result is in disagreement with SR.

Equation (15) shows separation of clicks t; of the clocks on B as compared
with those t, on A. We study what happens if the mass of the satellite is
increased and find that when the mass m of B is increased its time dilation
ty/t, is decreased (Figure 5).

te/ta g

oo |—|
to

tB/iA >1

tB/tA <1

mp =0 mp =m4 mp =2

Figure 5. The mass (earth) of the observer at A (m,) is constant,
while we study t;/t, when we let the mass (satellite) at B (m;)

increase from zero to 2m,.

DOI: 10.4236/jmp.2018.93033

477 Journal of Modern Physics


https://doi.org/10.4236/jmp.2018.93033

N. H. Abramson

7. Comparing Einstein’s Special Relativity to Our New
Asymmetric Relativity

The reason that there has been measured a time dilation of clocks in the GPS
satellites compared to clocks on earth is simply that the mass of earth is much
bigger than that of the satellite. No such conclusion is given in SR.

When the time dilation is observed (measured) from the heaviest body, the
result agrees with SR. However, if it is made from the lightest body, the result
will instead be time acceleration. Thus the satellite observes clocks on earth to
run faster. No such conclusion is given in SR.

Solution to the twin paradox is that the heaviest twin will see his lighter twin
to age slower. If the masses of the twins are identical, they will age with the same
time and thus see no time dilation.

A rocket with the length of 100 meters flying at relativistic velocity can be
enclosed in a tunnel of the length of 50 meters if the rocket is much lighter than
earth.

When the speed of light is measured locally it will always be ¢. However, when
measured from a fast moving satellite, the speed of light at earth will appear

faster than ¢
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