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which may be written  

 
2

2 21 /d dt r c     . 

Here t represents proper time in R at the axis, 0r  , which is equal to the proper time in F, 

and   represents proper time at an arbitrary point in R. We see that the rate of proper time 

in R decreases with increasing distance from the axis. Also it decreases with increasing 

angular velocity   of R relative to F, and it depends upon the angular velocity   of the clock 

in R, both its magnitude and sign. The rate of proper time in R compared to that in F, /d dt , 

is maximal for    . Such a clock is at rest in F which is non-rotating relative to the large 

scale cosmic masses. For this clock d dt  . As considered in R such a clock moves together 

with the large scale cosmic masses. Hence a clock at rest relative to the large scale cosmic 

masses goes at a maximal rate. Such a twin ages maximally fast.    
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We had, during the lecture, a conversation concerning the question: 

Does the general theory of relativity contain a general principle of relativity, valid for rotational 

motion?  

If this is the case it should be a valid point of view for an observer at rest in the frame R to consider 

this frame as at rest while the outside world rotates.  

The meaning of the term “valid point of view” is that the observer must be able to explain the results 

of his experiments and observations from this point of view. 

One argument against the validity of the principle of relativity for rotational motion was raised. A star 

sufficiently far away would, from this point of view, move with superluminal velocity, v c , and that 

is not allowed. The mass of a particle with rest mass 0m  and velocity v is according to the special 

theory of relativity 0
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, so it must have a velocity v c . 

We shall investigate this question later when we have at our disposition general relativistic 

Lagrangian dynamics.  


