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SYMMETRY 

1. Introduction 

Let X = ( X 1 , X  2 ..... Xn) be a random n-vector with spherical symmetry, tha t  is, a 

random variable taking values in Euclidean n-space R n with the property that,  if A is 

any measurable subset of R n, and A' is obtained from A by rotation about the origin, then 

P ( X e A )  = P ( X e A ' ) .  

Then the distribution of X is determined by that  of its length 

and in particular the characteristic function of X is given by 

r = E(e ~t x) = E(e~tx cos % (1) 

where t = ] t ], and 0 is the angle between the vectors t and X. Clearly 0 and X are inde- 

pendent, 0 having the distribution which a uniformly distributed unit vector makes with 

a fixed axis. 

I t  is readily shown that,  when n ~> 2, 2 = cos 0 has a probability density 

( �89  1)! . .  
/n(2)= ~ 2 n - ~ ! ~ 1 - 2 2 ) � 8 9  (-I~<X~<I) .  (2) 

Hence, for any complex u, 

E(eiUCosO)= ( 1 n - l )  [ flle,=.(a_ , dZ 
: ~ ( � 8 9  ~)! 

= J�89 (�89189 - 1)! 

by the Poisson integral ([16], 48) for the Bessel function J .  (.). 


