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The vanishing divergence of 4-velocity, crucial to our theoretical basis for a 
classical statistical quantum mechanics, is investigated further. We demonstrate 
that this property of 4-velocity is of purely relativistic--kinematic origin. So, 
unlike our treatment in the initial work, we need not constrain the environment 
to that of electromagnetism: a superior argument results by the analog of a 
relativistic particle's world line with fixed curves in a Euclidean 3-space, such 
that [ ] -v=0  iff(v) 2 = - 1! 

1. I N T R O D U C T I O N  A N D  S U M M A R Y  

It was shown,  in e q u a t i o n s  (2.14) ~ (2.19) of  H a r d i n g  (1980; referred to 
as [1]), tha t  (2.3) * ho lds  if o n e  restr icts  a s ingle relat ivist ic  par t ic le ' s  
acce le ra t ion  to arise f rom in t e r ac t i on  wi th  an  e l ec t romagne t i c  field. If  it is to 

yie ld  a v iable  classical  q u a n t u m  mechan ics ,  (2.3) mus t  be  i n d e p e n d e n t  of an  
e n v i r o n m e n t .  In  what  follows, we shall  cons ide r  a conjec ture ,  g iven as 
(2.1) ~ (2.3) of  [1], a n d  see that  (2.3), " i n  fact," exists as a direct  c o n s e q u e n c e  
of the  k inema t i c s  (2.1); this is poss ib le  o n l y  wi th in  the f r amework  of  

re la t ivis t ic  theory!  

2. O N  T H E  R E L A T I V I S T I C  K I N E M A T I C S  O F  4 - V E L O C I T Y  

At  any  po in t  r on  a fixed curve  in Eu c l i d ean  3-space,  there  is a u n i q u e  

t r iad  of o r t h o n o r m a l  vectors.  By c o n v e n t i o n  these are the un i t  t a n g e n t  &, 

1At the bottom of [I], page 925, Equation (2.2) should be substituted by (2.3). 
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principal  normal /~ ,  and, b inormal  "~: 

(~ )2  __ ( / j ) 2  =( .~)2  = l (1) 

,~ x/~ =-~, /~ x-~= a, -~ x,~=/~ (2) 

^ _ d r  
' ~ -  d~ (3) 

where s is the curve 's  arc length and is posit ive wrt & 
By a local coordinate  t ransformat ion ,  we can make  the new x,  y ,  and z 

parallel  to &/~,  and "~. An " inf ini tes imal"  cube is constructed,  with its edges 
parallel  to x,  y ,  and z, and center  at r. As such, we see that  what  enters and 
leaves faces of the cube by this vector  ~, yields a zero part ial  derivative with 
respect  to x; the divergence theorem, nevertheless,  is writ ten in its invariant  
form:  

96 (a. )do = f (v . a ) , ,  =0 (4) 
- T 

where fi is a unit vector  perpendicular  to do  and points  out wrt E: 

v . a - - o  (5) 

By extending our  proof  f rom Euclidean geomet ry  to its analog in 
Minkowski  space-t ime,  (v) 2 -- - 1 leads to []  . v - -0 .  

So, by [1 ], Q M  is Classical-Stat is t ical  & Relat ivis t ic!!  
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