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I t  h a s  b e e n  s h o w n  b y  W i l s o n  (1950) t h a t  t h e  m a x i m u m  
p r o b a b l e  v a l u e  of t h e  r e l i ab i l i t y  i n d e x  for  a c o m p l e t e l y  
i n c o r r e c t  s t r u c t u r e  is 

= -rllF°l--lFcl[ (1) 
ZlFol 

= 2 - - 4 < G ( F ) >  
<IFI> ' (2) 

w h e r e  
F t~ 

G(F) = ~ F P ( F ) d . F ,  (3) 
o 

P(F)  is t h e  p r o b a b i l i t y  d i s t r i b u t i o n  of IFI, a n d  t h e  ang le  
b r a c k e t s  i n d i c a t e  a v e r a g e  va lues .  F o r  t h e  a c e n t r i c  a n d  
cen t r i c  d i s t r i b u t i o n s  he  o b t a i n e d  t h e  v a l u e s  R 0 = 2--~/2 
= 0.586 a n d  R~ = 2 V 2 - - 2  = 0.828 r e s p e c t i v e l y .  

R o g e r s  & W i l s o n  (1953) h a v e  d i s cus sed  q u a l i t a t i v e l y  
t h e  v a l u e s  of  Rn to  be  e x p e c t e d  for  i n c o r r e c t  h y p e r -  
s y m m e t r i c  s t r u c t u r e s .  T h e y  c o n c l u d e d  t h a t  

2 > Rn> 1 > R 1 = 0"828 , (4)  

a n d  t h a t ,  t he r e fo re ,  l a rge  v a l u e s  of  R for  t r i a l  h y p e r -  
s y m m e t r i c  s t r u c t u r e s  a re  less d i s c o u r a g i n g  t h a n  t h e y  
w o u l d  be  for  s imp le  c e n t r o s y m m e t r i c  or  n o n - c e n t r o -  
s y m m e t r i c  s t r u c t u r e s .  T h e  v a l u e s  of  R w o u l d  be  e x p e c t e d  
to  d r o p  r a p i d l y  on  r e f i n e m e n t ,  t h o u g h  t h e y  w o u l d  p r o b -  
a b l y  n o t  r e a c h  s u c h  low f ina l  v a l u e s  (cf. Ph i l l ips ,  R o g e r s  
& Wi l son ,  1950). R o g e r s  & Wi l son ,  h o w e v e r ,  we re  un -  
ab le  to  ca l cu l a t e  a n y  n u m e r i c a l  va lue s  of  Rn>x.  T h e  
s i m p l e s t  h y p e r s y r m n e t r i c  d i s t r i b u t i o n  (n = 2, ca l led  
h y p e r c e n t r i e  b y  L i p s o n  & W o o l f s o n  (1952), a n d  b i c e n t r i c  
b y  R o g e r s  & Wi l son)  is of  fa i r ly  c o m m o n  o c c u r r e n c e ,  
a n d  t h e  p u r p o s e  of t h i s  n o t e  is t o  s h o w  t h a t  R~ = 1.010 
for  a n  i n c o r r e c t  s t r u c t u r e  w i t h  t h i s  i n t e n s i t y  d i s t r i b u t i o n .  

F r o m  e q u a t i o n  (12) of R o g e r s  & W i l s o n  we  h a v e  

<Gn(F)> = (23n-~Z,/~'n-1)½ 

v t r p 

+ c o s  ~ q% . . .  cos ~" q%}½d~ . . .  dq)~dq)~..., dq~n. (8) 

T h e r e  s eems  to  be  n o  gene ra l  m e t h o d  of  e v a l u a t i n g  t h e  
(2n - -2 ) - fo ld  i n t eg ra l  in  t h i s  e q u a t i o n ,  b u t  for  n ---- 2 we  
h a v e  a p p l i e d  G r e g o r y ' s  f o r m u l a  a n d  f i nd  t h a t  

E q u a t i o n  (32) of R o g e r s  & W i l s o n  g ives  
3 

<IFI> = 4~- rX½ (10) 

for  n = 2, so t h a t ,  f r o m  e q u a t i o n  (2) a b o v e ,  

R~ = 2 - - 4 + 4 ~  -1 x 2.3640 

= 1 .010 .  (11) 

I t  is t h e r e f o r e  p r o b a b l e  t h a t  for  a t r i a l  s t r u c t u r e  w i t h  
a h y p e r c e n t r i e  i n t e n s i t y  d i s t r i b u t i o n  a v a l u e  of R as  h i g h  
as  0.6 w o u l d  be  s ign i f i can t ,  a n d  t h e  r e f i n e d  s t r u c t u r e  
w o u l d  h a v e  a h i g h e r  r e l i ab i l i t y  i n d e x  t h a n  is u s u a l l y  
e x p e c t e d .  

W e  are  i n d e b t e d  to  D r  A. J .  C. W i l s o n  for  s u g g e s t i o n s  
l e a d i n g  to  a g e n e r a l i z a t i o n  of t h e  m a t h e m a t i c s ,  a n d  to  
t h e  D e p a r t m e n t  of  Sc ien t i f ic  a n d  I n d u s t r i a l  R e s e a r c h  for  
f i nanc i a l  a s s i s t ance .  
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- - 0  0 " ~ 0  
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< Gn (F) > = IoGn  (F)Pn (F)dF 

= (23n--2Z/ngn--1)½--(2zn--1/z2n--1) feo_~ l exp  [ - - F  2 { s e e  2 ~02 . . . see 2 q0nWsec ~ ¢P-2 • • • see9 q%}/2aS] 
• v O  ~ 0  " " "  q'O 

t t 
× cos ~9 • • • cos ~n see ~z "" • see q~ndq~9..., dq~ndq~ • • • d~ndF (6)  

, , ½ 
n .  ~9 

= (2an-2~'/~'n-1)½--(25n-4S/:r~n-a)½ . .  {cos 9 . . .  COS 2 ¢pn+eos 9 q92 . . .  cos ~ q%}- 

p t 
× cos 9 ~p~ . . .  cos ~ ¢ndqgz . . .  dq~nd~z . . .  dq)n • (7) 

T h i s  i n t e g r a l  m a y  be  s imp l i f i ed  o n  n o t i n g  t h a t  i t  h a s  t h e  
s a m e  v a l u e  if ~ a n d  ¢ '  a re  i n t e r c h a n g e d ,  a n d  t h u s  i t  is 
e q u a l  to  ha l f  t h e  s u m  of i tse l f  a n d  t h e  i n t e g r a l  f o r m e d  b y  
t h e  i n t e r c h a n g e .  E q u a t i o n  (7) b e c o m e s ,  t he r e fo re ,  
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