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One Preferred Observer!
We consider spacetime foliation, at every given moment according to canonical observers, each 
with its speed at that moment. Consider a black hole spacetime as a spacetime with horizon. 
The Universe in that sense look like a sequence of frozen moments like a cartoon movie. 

The Rindler observer would analyze the ADM formalism as if the shift function Ni equal zero. 
Therefore, the normal vector 𝑛 to the spatial slice is proportional to the time basis 𝜕𝑡 of Rindler 
frame field with proportionality factor that is equal to the lapse function.

This is the only way to make special relativity preferred frames match with general relativity 
Rindler frame.

The coordinate observer is moving with velocity (gtt)-1/2 et  while the normal observer moves 
with velocity n. The factor similar in ADM formalism is in form of                                    .

For the Rindler observer, the previous factor is equal to 1. The frame of reference can be 
dragged with any speed the observer chooses. 

It turns out that the normal observer and the Rindler observer are the same or One Observer. 
They both see each other as if they are both belong to the same inertial Minkowski frame.

One Preferred Observer measurements

Notice here this triangle follow the geodesics geometry of the considered black hole to connect 
the three points with each other. If R and A are far enough from K, the triangle become 
approximately Euclidean triangle.



Weak Gravitational approximations
We consider first the simple case in which we set rs << rK and rs << rR. The gravitational red-shift for both A 
and R are as following

The relative gravitational red-shift is 

To understand the delta factor, we  set α=pi/2 . Let us see what are the implications of this approximation. 
The relative gravitational red-shift will be given by

We notice the relative gravitational red-shift or relative gravitational time dilation matches with the definition of time dilation in special relativity if 
The ratio r2

AR / r2
A can be replaced by ratio v2  / c2. The match is legitimate since the relative gravitational red-shift introduces a local measurement 

for Rindler observer which is the time dilation in local inertial frames. We notice that as the Rindler observer moves from slice to another slice in 
time (t), the factor r2

AR / r2
A will be modified as

Time appear here as redundant variable. The ratio r2
AR / r2

A can be considered as a geometric or gravitational  interpretation of the ratio v2  / c2 

which can be realized by Rindler observer between two different slices of the space-time. This would imply that the speed of light is determined by 
the distance that Rindler observer reach from the black hole.

To understand the effect of other values of angle α in weak gravitational field, we consider an approximation which is rAR
<< rA, rAR << rR . In that case, the delta factor is approximated as following.

This approximation corresponds exactly to the approximation V << C in local inertial frames.  It is found that 
this equation matches with the derivative of Kepler equation. This would suggest that the patterns of 
elliptical orbits of Kepler equations emerges for the One observer in a slice by slice. This once again give a 
geometric interpretation of Kepler equation evolution from the relative gravitational red-shift.



Mass, Entropy, Gravity and Uncertainty

we compute how Rindler observer measures the difference in gravitational red-shift between any two 
different slices. Let us make our computations in the case of weak gravitational approximation

Where x= rR-rA .We define ∆M = ∆ z M.  We find that ∆M represents the emergence of mass as the Rindler observer moves 
between two different slices. This would give a gravitational origin of the mass in terms of the distances of the different two 
points from the black hole and the black hole entropy! In timeless state of gravity, we have shown that the concept of velocity is 
replaced with the relative distance between any two different points in the space when studying the spacetime slice by slice. In
that state, the gravitational measurements happens in terms of only one variable which is the distance from the gravitational
source or the black hole. Since time, and therefore velocity dissolve in timeless state of gravity, 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 
any measurement process in quantum mechanics. This may complete the connection between quantum mechanics and gravity 
in one unified framework, which is the timeless state. This implies that the uncertainty emerges because of our ignorance of 
distance from the gravitational source for any measurement process happening between point A and point R in the space 
around the gravitational source. If the distance is included, we will have a certainty state that is given by

If we do not know the distances from gravitational source, the distance values will be hidden in our local measurements, and 
therefore uncertainty inequality  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.



Conclusions
• we investigate how Rindler observer in ADM formalism make measurements in 

the slices of space-time.
• We found that the Rindler observer in ADM formalism restores the compatibility 

between the inertial privileged frames and relative space of general relativity, at 
least slice by slice. 

• We determined the relative or local measurements that One observer could 
make in each slice of the space-time, and we found a geometric interpretation of 
speed of light and the mass.  We found also a geometric relation between every  
mass between two different slices and full entropy of the black hole. 

• We found a gravitational interpretation for emergence of uncertainty principle. 
• Gravity may form the hidden variable of quantum mechanics. 




