
Inertial Clocks and Remote 
Non-Simultaneity

by 

Robert J. Buenker

Bergische Universität Wuppertal

Fachbereich C-Mathematik und Naturwissenschaften

Gaussstr. 20

42119 Wuppertal

Germany

http://www.uni-wuppertal.de/index-en.html


A key prediction of Einstein’s Special Theory of Relativity  (STR) is 
Remote Non-Simultaneity (RNS).  It is derived from the equation 
below from the Lorentz transformation (LT), which is the cornerstone 
of STR: 

Δ t’  = γ (Δt – v Δx/c2)          γ = (1 – v2c-2) -0.5

Einstein famously used the example of two lightning strikes on a 
moving train to illustrate RNS.  The distance separating the strikes 
from the vantage point of the platform is Δx, the speed of the train 
relative to the platform is v and the time separating the strikes is Δt. 

The corresponding time difference  on the train is Δt’. We see that Δt 
can vanish without  Δ t’  doing the same. This has been assumed to 
prove RNS, i.e. that events which are simultaneous for one observer 
may not be so for another.  



Einstein overlooked something crucial in his derivation, however.
The clocks used to measure the two time differences are inertial, that 
is, they are freely translating through space.   As a consequence,  their 
rates are perfectly constant.  They cannot change spontaneously.  This 
is because of the Law of Causality.  Newton’s First Law of Motion 
(Law of Inertia) operates on the same principle.

This means that the ratio of the rates of the two clocks (Q) must also 
be a constant.  As a result, time differences for the same two events 
must always be in the same ratio, i.e. Δ t’ = Δ t/Q.  Therefore, if one of 
the time differences is zero, the other must be as well.  That is 
Absolute Simultaneity, which is the opposite of RNS.

.



Understanding that the LT is invalid raises two important questions.

1)How does one explain the many successes of LT?

2)What can be done to improve relativity theory without the LT?  

The answer to the first question is that such successes always turn out 
to result from application of the Relativistic Velocity Transformation 
(RVT).  There is another transformation that is also compatible with 
the RVT, so this success cannot be claimed as a verification of the LT.

The answer to the second can be summed up in a single word: 
Objectivity.   The only reason two observers can reasonably disagree 
on the value of some physical quantity is because they use different 
units to express their results. 



The example of the train is again useful. If the clock on the train runs 
slower than the one on the platform, then Q>1 for the platform 
observer.  This means , however, that the corresponding constant Q’ 
for the train observer is equal to (1/Q)<1.  This reciprocal relationship
is quite normal in everyday life.  For example, since $1.00 is worth 
100 cents, one cent is worth 1/100$  or $ 0.01 .

By contrast, STR is subjective .  It claims that the platform observer 
thinks the train clock is running slower by a factor of  γ (v), whereas 
the train observer thinks the clock on the platform runs slower than 
his by a factor of  γ (v).  This is a necessary result of the LT, so it can 
be ignored once it is realized that the LT is not a valid transformation.

The question is therefore: can we fix the problem without destroying 
the theory as a whole?  The ratio Δ t’ /Δ t must be a constant for any 
pair of inertial rest frames, i.e. Δ t’  = Δ t /Q. But is the clock-rate 
proportionality compatible with Einstein’s two postulates?  



One can make a different transformation by starting with the RVT

ux’ = Δx’/Δt’ = η (ux – v)

uy’ =Δy’/Δt’ = η uy/γ

uz’ = Δz’/Δt’ = η uz /γ η (ux, v) = (1 – vΔx/c2Δt)-1

and multiplying each equation with Δ t’  = Δ t /Q.  

Δx’ = η (Δ x -v Δt)/Q
Δy’  = (η/γQ) Δ y
Δ z’ = (η/γQ) Δ z 
Δ t’  = Δ t /Q.

This is called the Newton-Voigt transformation  (NVT) .



The NVT also satisfies Galileo’s Relativity Principle (RP).  Einstein 
and his colleagues thought that only the LT can satisfy the RP.  This 
was a key mis-judgment.

The NVT requires an explicit value of the parameter Q to be applied
for any pair of rest frames,  this quantity must be determined by 
experiment.  How to do this was shown by two key experiments, one 
in 1960 with a high-speed rotor by Hay et al. and the other with 
atomic clocks carried on circumnavigating airplanes in 1970 by 
Hafele and Keating.

What they show is that the rates of clocks decrease as the clocks  
increase their speed relative to a definite rest frame (objective rest 
frame ORS).  The value of Q can be obtained using a law of physics. 



 The experimental result is known as the Universal Time –
dilation Law (UTDL):

 Δt’ γ(v’) = Δt γ(v) 
 The measured elapsed time on one inertial clock moving 

with speed v relative to the ORS is inversely proportional 
to γ(v). Combining the UTDL with Δ t’  = Δ t /Q from the 
NVT leads to the following result:

 Q= γ(v’)/ γ(v)
 Note  that the inverse of this equation leads naturally to:
 Q’= 1/Q = γ(v)/ γ(v’)
 This is in agreement with the Objectivity Principle of the 

NVT, in contrast to the subjectivity of the LT and STR.



The UTDL is used in the operation of the Global Positioning System 
(GPS).  It is critical that atomic clocks on the GPS satellites run at the 
same rate as those on the ground.  The engineers must change the 
rates of atomic clocks to accomplish this goal and the UTDL is used 
for this purpose (there is also a gravitational effect which must be 
accounted for). 

It is often claimed that the alteration of atomic clocks is a successful 
verification of STR, but this is only partially true.  Arranging that the 
ground and satellite clocks run at the same rate only makes sense if 
events occur simultaneously in both rest frames.  This is inconsistent 
with RNS and STR, but fits in perfectly with the NVT. 

It is important to see that such proportional relationships as the UTDL 
are also valid for all other physical properties.



In order for the speed of light to be the same in different rest frames, 
it is necessary that observers in both frames agree on the unit of 
speed/velocity.  In fact, they must agree on the values of all relative 
speeds to be consistent with the light-speed constancy.  

For this to be true, it is necessary that the lengths of objects increase 
with  acceleration in exactly the same proportion as clocks are 
slowed.  In summary, both the units of time and distance scale with 
Q, while that of speed scales as Q0=1.  Experiment also indicates that 
inertial mass  scales as Q.

It also should be noted that STR claims falsely that the speed of light 
is independent of the state of motion of the observer.  Experiment 
shows that instead only the speed of light relative to its source is 
equal to c for each observer.



For all other physical properties, one can compute the corresponding 
scale factor from knowledge of its composition in terms of the 
fundamental units of  inertial mass, distance and time (mks system).  
The appropriate scale factor is then obtained as a power of Q.  For 
example, energy scales as Q and angular momentum scales as Q2.  

These definitions guarantee that all physical laws hold in each inertial 
system, consistent with the RP.  For example, take E=mc2. The power 
of Q on the left is +1 (for energy), while the corresponding powers on 
the right are 1 (mass) and 0 (speed), so the sum on the right is also 1.

Next consider Planck’s law: E= hf, h has a unit of angular momentum 
with power of Q equal to 2, while frequency f is the reciprocal of 
time and thus corresponds to a power of -1.  The sum of the powers is 
thus +1, which is the same as the power of energy on the left. 



It is possible to do something similar with gravitational effects.
Only now we need a different factor S instead of Q.  It is easy  to 
compute S if you know the respective positions of the two rest frames 
in their gravitational fields.

As before with Q, the scale factors  are powers of S in this case.  But 
the powers are different, namely -1 for inertial mass and time and 0 
for distance.  You can compute the corresponding power for S by 
knowing the composition of the property in terms of the three 
fundamental quantities.
Examples: Energy mc2, the power sum is obtained by converting the 
unit to mass times distance 2/time2 , so the sum is -1+0+2=+1;
Planck’s constant or angular momentum mvr=mr2 /t=, so the sum is
-1+0/-1=0.  So h is invariant to gravitational scaling.



It is also possible to scale electromagnetic quantities.  To do this, you 
can assume that the Coulomb has a unit of energy (Nm) and ε0 has a 
unit of N = mass (r/t2 ).  According to Coulomb’s Law, force in N = 
Coulomb 2 / ε0 r2 or (Nm) 2   / Nm2 = N.

Summary
1)The LT  is  invalid because it falsely claims RNS is possible.  
Einstein, Lorentz and Larmor ignored the fact that inertial clocks  
must run at a constant rate and cannot change their rate 
spontaneously.

2)The above argument about the rates of inertial clocks indicates that 
two such inertial clocks will find elapsed times for two events which 
differ in the same proportion as their constant rates, i.e. Δ t’  = Δ t /Q.



3) Experiments have shown that there is simple proportionality 
relationship (UTDL) which allows Q to be measured for any pair of 
rest frames,  This requires knowledge of an objective rest frame 
(ORS) relative to which the speeds of the clocks are to be measured.
4)A different transformation exists (NVT) that is consistent with
absolute simultaneity and includes Q explicitly in its equations.
5)A similar law exists for all other physical properties.  One just 
needs to know the composition of the property in terms of the 
fundamental units of inertial mass,  distance and time to compute the 
corresponding factor as a power of Q.
6)There is an analogous method for computing gravitational factors .  
These relationships are possible because the revised version of 
relativity  is perfectly objective, in contrast to STR, which is a 
subjective theory



alternativelorentztransformation.blogspot.com

Click on publications

i


	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15

