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Abstract

We study the localization of gravity through the matching point between non-
inertial frames and local inertial frames. This localization of gravity lead to an
emergence of a timeless state of the universe in a mathematically consistent way.
We find a geometric interpretation of the speed of light and mass. The experimen-
tal evidence of the timeless state of the universe is the quantum entanglement and
internal symmetries that are independent of time. Since the spin measurement is
the manifestation of quantum entanglement measurement. Therefore, the spin of
quantum particles is correlated with the relative gravitational red-shift at two dif-
ferent points. The same can be applied to all types of internal symmetries that
are independent of time. Therefore gravity represents all measurements indepen-
dent of time including quantum entanglement. We conclude that the gravity is the
global SU(3) x SU(2) x U(1) symmetry that produces gauge fields such as Electro-
magnetism, weak and strong nuclear force through localization with their internal
symmetries correlated with the varying of relative gravitational red-shift . We also
introduce a gravitational or geometric interpretation of spin-0, spin-1 and spin-1/2
states.

1 Localization of gravity

We assume an existence of Schwarzschild black hole with event horizon. We investigate
the gravitational red-shift which is a property of general covariance. To localize gravity,
we consider two points (A and R) in the gravitational field of black hole as shown in the
following Fig. (1). Notice here these two points form a triangle that follow a geodesics
geometry of the considered black hole when connecting the two points with black hole
center. If R and A are far enough from K, the triangle become approximately Euclidean
triangle. Between these two points A and R, there are two possible local gravitational
measurements as follows:

1. Relative gravitational red-shift which is represented by the ratio at two different

points
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ap (L=f)72 -1 '

2. The difference in gravitational red-shift at two different points.
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Figure 1: Black hole

2 Matching point between local gravity measurement
and local Inertial frames

2.1 Relative gravitational red-shift

At the moment of change of inertial frames into non-inertial frames, it is mathematically
consistent to match the local gravitational measurements with the measurement in local
inertial frames. Therefore, we consider the weak gravitational approximations, ry << rg
and 7y << rgr. The gravitational red-shift for both A and R can be approximated as

follows
s\ _ Ts
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We compute the relative gravitational red-shift using Eq(1.1). We express it in terms of
all lengths measured at R including the distance between A and R (r4g).
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Notice the value of a can be 0 < o < w/2. This equation represents the relative
gravitational-red-shift between two points A and R in a weak gravitational field. For the
case a = m/2. The relative gravitational red-shift will be given by

1
PR - (2.4)
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On the other side, the measurement in local inertial frames are determined in terms of
relative time dilation as follows
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L (2.5)

ta /1 v2
c2
where v is the relative speed between the two points A and R in the local inertial frames
and c is the speed of light.

At the moment of changing inertial frames into non-inertial frames which is matching
connecting point between them, the relative gravitational red-shift can set to equal to
definition of time dilation in special relativity (1/4/1 — v?/c?) which implies that the ratio
1% /T4 can be replaced by ratio v?/c?. This matching connecting point is legitimate
and mathematically consistent since the relative gravitational red-shift introduces a local
measurement which should match with special relativity that holds only in "local” inertial
frames. Therefore, for mathematical consistency of general relativity, its local measurement
should be equivalent to measurement special relativity that hold only in local inertial
frames. This means when o = 7/2, the gamma factor of special relativity emerges as a
ratio between the gravitational red-shift at A and R. Local gravity measurements depends
only on “one variable”; the distance from the gravitational source, which is the reason
for velocity ratios turned to be lengths ratios in this delta factor in Eq. (2.4). The ratio
14 r/74? can be considered as a geometric or gravitational interpretation of the ratio v?/c?.
This comparison can be written as

rar _ rap/t _ v (2.6)
TA ra/t c

This would support the approach of time varying speed of light as a solution of cosmo-
logical puzzles that was suggested in [1]. It may support also the experimental findings of
changing physical constants such as fine structure constant in gravitational field as shown
recently in [2]. In our case, the ratio v/c is varying depending on the distance from the
gravitational source.

We note that time can be inserted easily in the previous equation as a “redundant
variable” which can be interpreted that the state of matching local gravity measurements
with local inertial frames would correspond to a possible timeless state which is consistent
mathematically through the matching process that we performed. It has been intuited
timeless universe is possible as well [3]

To realize the effect of other values of angle o in weak gravitational field, we consider
an approximation which is rqap << 74, Tar << rg. In that case, the delta factor in Eq.
(2.3) is approximated as following

o~1— TRZAR Cos v (2.7)

T4

It is found that this equation matches with the derivative of Kepler equation.

dm
dE
where m is the mean anomaly, F is the eccentric anomaly, and e is the eccentricity. In
our approximation, the eccentricity e is approximately equal to rgrag/r%, and E refers

=1—ecosFE (2.8)
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to the angle a. This gives a geometric interpretation of Kepler equation from the relative
gravitational red-shift.

2.2 Difference in Gravitational red-shift

In this section, we compute local measurement as difference in gravitational red-shift. For
weak gravitational approximation, we get

T's T's

Az=2zr—24= (2.9)

QTR - QTA

Let us make an approximation as following r4 = rg + x, where r << r4 and r << rg. In
that case, Eq. (2.9) will be rewritten as follows. We use the value of Schwarzschild radius
re=2GM/c*

Az M * = GM2= (2.10)
r
R
where G, is the gravitational constant, M, is the black hole mass and c is the speed of light.
From Eq.(2.6), ¢ can be set to equal to r4 if we take ¢ to be unity since we agree that t is a
redundant factor through matching local gravity measurement with local inertial frames.
We find that Eq. (2.10) can be arranged to take the following form

T

2.9
TATR

Az M =AM = GM?

(2.11)

where AM = Az M. AM represents relative relation of mass between any two different
points in the gravitational field. This would give a geometric representation for relativistic
relation mc? in terms of the difference between different points to the black hole. We want
to understand the physical meaning of the factor GM? in r.h.s of Eq. (2.11). When we
look at Bekenstein-Hawking entropy equation

AA 4w 9

i =46 = M
where A = 16m(GM/c*)? stands for surface area of a black hole. We found that the factor
GM? in r.h.s of Eq. (2.11) between any two different points can be expressed in terms of
black hole entropy as follows

(2.12)
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AT rira
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We assumed that time is a unity. let us consider this unit as the Planck time. This means
that the Planck constant in previous equation can be replaced through the following process

tp:\/Z—Estl (2.14)

Since the Planck time is our unity, then ¢ can set to be r4. Therefore, the Planck constant
in this geometric picture will be given by
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hG =15 (2.15)

This equation gives a geometric or gravitational interpretation of Planck constant when
matching local gravity measurement with local inertial frames. The relative mass between
any two different points is therefore given by

1 zry 1z r}

inG 12 7P T 160G 12

We notice that the difference in gravitational red-shift gives an emergence of relative mass.
The previous equation gives purely a geometric expression for the relative mass in terms
of the gravitational source area of its full entropy. It is experimentally proved that the
difference in gravitational potential has an effect on the apparent weight of the 14.4-keV
ray of Iron (Fe) [4,5]. This may be an experimental support for the derived relation that
connect the difference in gravitational red-shift and emergence of mass in this section.

AzM =AM =

(2.16)

3 Experimental quantum entanglement evidence of
timeless state

The experimental evidence of the timeless state is the spin measurement in quantum en-
tanglement at two different points in the space [7]. Besides, any internal symmetries of
the elementary particles that are measured independent of time. Therefore, it is logically
consistent to consider the quantum spin of elementary particles correlated with relative
gravitational red-shift between two different points in the space. The same can be applied
to all internal symmetries. In that sense, gravity may explain the origin of quantum spin
for elementary particles in three different cases as follows:

e The relative gravitational red-shift zr/z4=1, would introduce the spin 1 excitation.
In that case, rar = r4 = rg which corresponds to equilateral triangle.

e The measurement between two different points at different distances from the grav-
itational source would result the spin-1/2 excitation. In Local inertial frames, this
ratio is perfectly 1/2, but it is expected to be varying in strong gravity field as we
take gravitational red-shift into consideration of computing this ratio.

e The measurement on the same point, would result spin 0 state. This state is repre-
sented by a straight line that has an arbitrary length.

We interpret that as the quantum spin/internal symmetries as a non-local completeness
of local quantum theory which is related to gravitational source. The spin/internal sym-
metries in that sense may be the gravity effect or gravitational degrees of freedom on every
quantum particle. This may open a door for ”gravity technology” through the suggested
correlation between the quantum spin/internal symmetries and a a relative gravitational
red-shift.
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4 Gravity and Uncertainty

In previous sections, we have shown that the concept of velocity is replaced with the relative
distance between any any two different points in the space time when we match local
gravitational measurements with the local inertial frames. This would generate a timeless
state that is mathematically consistent in connecting non-inertial frames with local inertial
frames or in other words matching non-locality with locality at their connecting point. In
that state, the gravitational measurements happens in terms of only one variable which is
the distance from the gravitational source. Time variable at the matching process appear
to be a redundant variable. Since time, and therefore velocity dissolve when the matching
process happens, therefore there is no meaning to define uncertainty in this timeless state.
We conclude that the distance from the gravitational source may form the hidden variable
of quantum mechanics, which may complete the connection between quantum mechanics
and gravity in one unified theory, which is the timeless state. This may complete the
picture that was introduced in EPR [6]. This implies that the uncertainty amount would
decrease as the measurement happens closer to the gravitational source. The uncertainty
emerges, once we start varying the distance from the black hole. The uncertainty emerges
due to the difference in information between point A and point R without knowing the
distance to the source. This difference is encoded in Eq. 2.16. The difference in information
(uncertainty) would be given by

2
“AM# = h Spx (4.1)

Notice that the difference in information between Point A and point R depends on the
distances r4 and rg. If we do not know these values, this difference will be hidden in our
local measurements, and therefore uncertainty emerges. Notice that the variables on the
left hand side are greater than or equal to the Planck constant. This relation represent the
hidden variables which is reason for emergence of uncertainty principle inequality in local
measurements.

5 Strong Gravity Case

In strong gravity case, we can use Eqs. 1.1 and 1.2 without any approximation. These
relations can be computed for any two points, and it gives a wide spectrum of measurements
of relative gravitational red-shifts and masses in strong gravity field. In strong gravity
field, the triangle will not be perfectly Euclidean but can be computed for every kind of
measurement by knowing the length of this triangle.

6 Least computations as a guidance principle

The computations of gravitational measurements will use less computations if the relative
gravitational red-shift equal to the difference in gravitational red-shift. In that case, what
can represent the ratio will certainly represent the difference, with one variable. To achieve
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the least computations, the local gravitational measurements should satisty the following
condition
z
24— 2p = 2 (6.1)
%R
For weak gravitational approximation; this condition can be written as

2
T T
5 6.2
2 TA—TR (6:2)
Or it can be expressed in terms of black hole mass as
2.2
GM = - ATR (6.3)

TA—TR
This equation introduces matter-gravity equation which is noted to be inverse proportion-
ality between Matter and Gravity.

7 Standard model as Black hole global Symmetry

The experimental measurements would follow the standard model that has a symmetry
SU(3) x SU(2) x U(1) where its measurements have been confirmed in local inertial
frames [?]. Therefore, we conjecture that our universe emerges from a black hole that
has internal global symmetry SU(3) x SU(2) x U(1). Or in other words, Gravity is a
global symmetry of SU(3) x SU(2) x U(1). Or in other words, Gravity is the timeless state
of the universe. This group has 12 (8 + 3 + 1) free parameters. Through localization of
this symmetry in the gravitational field between any two different points, the gauge fields
are generated. We agree that localization in the gravitational field will be represented
by the relative gravitational red-shift which explain why the internal symmetries such as
spin of these gauge fields does not depend on time. Their relative ratio will be related by
relative gravitational red-shift, and in local inertial frames, they will remain the same at
the different points.

7.1 geometric interpretation of Spontaneous Symmetry Break-
ing in the timeless state

The spontaneous symmetry breaking would correspond to the emergence of mass in the
timeless state of the universe. As we have shown in previous sections, the mass emerges
when when there is a change in gravitational red-shift between two different points at two
different distances from the black hole. The black hole has a global symmetry SU(3) x
SU(2) x U(1). When we localize this symmetry between two different points, a mass
emerges. This localization process would generate a two different spherical symmetry
groups SO(3) at the two different points. Using isomorphism, SU(2)/2Z; ~ SO(3). This
fundamental geometry relation would imply that the SU(2) symmetry part of the gravity
global symmetry has been broken into two different SO(3) with two different radii, and
the mass emerges as a result of difference in value between these two different radii. This
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means SU(3) and U(1) symmetry will remain unbroken which explain why gluons and
photon remain mass-less in the standard model and their internal symmetries are measured
independent of time such as color and hyper charge. The Higgs modes in that sense can
be understood as the gravitational red-shift at every point.

8 Origin of Conservation of Energy

Based on gravitational red-shift computations and the timeless state of the universe, a
principle can be added for the emergence of conservation of energy

e For every action and a reaction, there is always a gravitational source to which
both events exist simultaneously in a timeless state, which explains the origin of
conservation of energy.

9 Conclusion

We match non-inertial frames with local inertial frames at their connecting point through
equating the relative gravitational red-shift with the gamma factor in local inertial frames.
We got a timeless state of the universe in which we found a geometric interpretations of
speed of light, mass and spin. We found that the measured spin of quantum particles in
quantum entanglement is an experimental evidence for the timeless state of the universe,
in which relative gravitational red-shift is measured. The spin in that sense is the relative
gravitational red-shift between any two different points of measurement. We found gravity
would correspond to all measurements that are independent of time such as internal sym-
metries. We conjecture that the gravity is the global symmetry SU(3) x SU(2) x U(1),
and would correspond to all internal symmetries measurements that are independent of
time. Gravity in that sense can be understood as the timeless state of the universe. The
correlation that we introduce between internal symmetries and gravity would open the
door for new gravitational technology.
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