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Inadequate philosophers thinking – the case of conventionality thesis by Reichenbach 

and Grünbaum 

 
Let us consider kinematics within the special theory of relativity (STR), and in particular clock 

synchronization. STR applies to the inertial reference systems and an uniform motion of the point-like 

objects within such systems. Let us consider two point-like perfect clocks running at the same rate. 
The first clock rests in the origin of some inertial system described spatially by the right handed 

orthogonal Cartesian coordinates }{xyz , while the second clock is located at some known distance 

0d  from the origin in arbitrary direction (let us assume that somewhere on the positive part of the 

axisz ). The inertial system is defined in the vacuum. A standard method of synchronization 

proposed by Einstein is as follows. The first clock sends a very short light pulse at some time 1t  

measured by this clock towards the second clock. The second clock reflects this pulse back to the first 

clock and it is set to zero at this moment. Once the reflected pulse arrives to the first clock this clock is 

set to )( 122
1 tt   with 2t  being reading of the first clock upon pulse arrival. Due to the constancy of the 

speed of light in vacuum these two clocks are synchronized upon performing above procedure, as the 

light pulse travels from the first to the second clock within time interval cdT /1   and back from the 

second clock to the first clock within time interval cdTT /12   with the time interval of the 

turnaround trip being 210 /)2( TTcdT  . Here the symbol m/s 10  x 99792458.2 8c  stands for the 

speed of light in vacuum ( 0c ). 

 
Reichenbach and Grünbaum (RG) [1] say that this is merely a convention, as the speed of light may be 

different for a travel from the first to the second clock from the speed on the way back. They propose 

that the speed of light within above inertial system is described by the relationship 

)cos1/()(   cc . We have assumed that the axisz  is aligned (parallel) with the proposed 

anisotropy axis. The polar angle takes on the values  0  depending on the direction, while the 

anisotropy parameter satisfies the relationship 10   according to the conventionality thesis by 

RG. RG say than one can choose any value for this parameter from above range without any physical 
consequences, i.e., the value of this parameter is merely a convention. For STR one has, of course, 

0 . For extreme value of this parameter being 1  one obtains  )0(c  and 

2/)( cc  . For 2/   one recovers cc  )2/(  . Their thesis is based on the observation 

that )cos1( )/(1  cdT  and )cos1( )/(2  cdT . Hence, one recovers cdT /)2(0   for any 

allowed value of the angle   and parameter  . For 0  above clocks are not synchronized, of 

course, except for 2/  . 

 

The main question is: is above assumption merely a convention or it has real measurable physical 

consequences. There are numerous measurable dynamical consequences of the conventionality thesis. 

However, we would like to restrict ourselves to the pure STR kinematics. Let us consider the 
following situation. A point-like perfect clock running at the constant rate within its own inertial 

system passes origin at its own time 0t  and it moves along the axisz  (in the positive direction) 

with a constant and known velocity 2/0 cv  . The clock is elastically reflected back at the position 

0d  and read upon passing origin at the back trip. What is the clock reading. According to STR one 

obtains the following reading 22 )]/()2[( vcvcdTSTR   being measurable and predictable. On the 

other hand, RG thesis leads to (
*
): 

 

  .  )cos1(  )cos1(  )]/([  222222   vcvcvcdTRG  

(1) 

Those two readings are equivalent for 2/   and/or for 0  - for the latter case regardless of the 

value of the angle  . Due to the fact that above time intervals are measurable and generally different 

one from another the RG thesis is no conventional. All experimental data are consistent with the 

expression describing STRT , and therefore the RG thesis is simply wrong, as one has 0  in the real 
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world. Let us look at equation (1) for 0  or    and for 1 . One obtains 

  4  )]/([ 22 vccvcdTRG  . For cvc 2/  one obtains complex time interval 

  4  )]/([ 22 cvicvcdTRG  . Hence, any particle (electrically charged tardyon) moving at such 

speed (in proper direction) versus (any) inertial observer would emit Cherenkov radiation (and loose 

speed versus this observer). There are plenty of electrons around satisfying above condition, but 

nobody sees respective Cherenkov radiation. For low velocity cv 0  one obtains in the first order 

non-trivial approximation   )2/(1  ]/)2[( 22 cvvdTSTR   for STR and for GR, respectively, 

)cos1( ]/)[(  ]/)2[( 222  cvdvdTRG . Hence, one obtains  222 cos ]/)[( cvdTT RGSTR  . Such 

term vanishes for arbitrary direction and arbitrary inertial system provided 0 . One cannot exclude 

experimentally extremely small value for the asymmetry parameter, but the conventionality thesis 

allowing for this parameter to be close to unity is definitely excluded in the real world. 

 
A dispersion relation for a point-like particle moving at constant velocity versus some inertial observer 

reads as follows within STR 2
0

22
0

2 )()( cmcmpc  , where the symbol 0  stands for the 

kinetic energy and the symbol 0p  for the value of the momentum of this particle versus above 

observer, respectively. The symbol 00 m  denotes rest mass of this particle. Upon transition to the 

RG hypothesis one obtains   )()cos1()(  )cos1( 2
0

22
0

222 cmcmpc    . Upon setting 

00 m  (the case of the photon) one obtains )cos1/()(   pc  instead of pc  in the STR. Such 

strange things do not happen in a real world, as for 0  and 1  photon would have either 

divergent energy or null momentum. 
 

Another problem is concerned with the wave front. Let us retain defined above reference system with 

an isotropic point-like source of monochromatic radiation located at the origin. A point-like observer 

(being stationary in some position being off the axisz ) sees locally this radiation as the plane wave 

passing his post. What is the angle between the axisz  and wave propagation direction (observable 

quantity). It appears to be   sin/)(costan
2
1  a  locally. One has    only for the case 

0 . The angle   could be easily deduced from the observer position. Hence, one has another type 

of verifying experiment relaying on the alignment of the propagation direction with the direction from 

the radiation source to the observer. Observed polar angle   is plotted versus polar angle   in 

Figure 1 for various settings of the parameter  . Note drastic deviations for large values of the 

parameter  . Due to the fact, that one can move observer to various positions off the axisz  one can 

calculate the apparent distance from the source to the observer as seen by the observer. The latter 

distance appears to be 2cos21   Rr , where 0R  is a distance from the source to the 

observer measured by a ruler. For 0  one obtains Rr  , while for 1  one gets 0r  for 0 , 

Rr 2  for 2/  , and Rr 2  for   , respectively. Hence, one can conclude that expected 

Minkowskian/Euclidean geometry is attainable only for 0 . One can calculate the flux of radiation 

passing observer. It is easy to calculate relative flux being ratio of the RG flux to the STR flux. The 

relative flux comes out as 12)cos21(   . One obtains 1  for 0 , of course. However, 

for 1  one obtains   for 0 , 2/1  for 2/  , and 4/1  for   , respectively. 

For 1  and 0  one gets 2 . Hence, for the observer located on the positive part of the 

axisz  and radiation source located in the origin, one obtains singularity and the observer is “burnt” 

by otherwise very weak radiation from the source. This might be “ultimate weapon” for the “star 

warriors”. This “fact” follows from the peculiar geometry generated by the RG hypothesis. Namely, 

for such situation the source is apparently co-located with the observer. This is really strange world. 
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Figure 1 Plot of the observed polar angle   plotted versus polar angle   for various settings of the 

parameter  . 

 

The question, why these people instead of performing some elementary mathematics write thousands 

of pages does not belong to the realm of physics. Another sad point is that these books are published 
and commented within some circles. We hope that these three pages of concise reasoning are 

sufficient to falsify the so-called conventionality thesis. This point has been already addressed by 

numerous physicists [2] including Feynman. 
 

(
*
) If something propagates forward at the polar angle  , it propagates back at the polar angle   , 

and one has  cos)cos(  . 

 

[1] https://plato.stanford.edu/entries/spacetime-convensimul/ 

[2] K. Ruebenbauer, Int. J. Theor. Phys. 19(3), 217-219, 1980. 
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