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ABSTRACT 

Three -pa r t i c l e  r ~ ~ i d i t y  d i s t r i b u t i a n s  have been s tud ied  '0:. d i f f e r - e l i t  

charged mu1 t i p 1  i c i  t i e s  i n  pp i n t e r a c t i o n s  a t  200 GeV/c. App rop r ia te l y  de- 

f i n e d  semi -inclusiv:: t h r e e - p a r t i c l e  c o r r e l a t i o n s  are  found t o  be suffi  c i e ~ l t l y  

smal l ,  l ead ing  us t o  conclude t h a t  the  t h r e e - p a r t i c l e  dens i t y  can be expressed 

i n  terlrls o f  one- and t w o - p a r t i c l e  d e n s i t i e s .  For  events w i t h  more than four 

charged p a r t i c l e s ,  a supe rpos i t i on  approximation f o r  tl;e t h r e e - p a r t i c l e  den- 

s i  t y  holds su rp t - i s i ns l y  w e l l .  Th is  approximat ion enables us t o  express a1 1  

h ighe r  o rdc r  r d p i d i  t y  d i s t r i b u t i o n s  i n  te r~ns  o f  one- and t w o - p a r t i c l e  d i s -  

t r i b u t i o n s  alone. 
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1, I n t r o d u c t i o n  

A f t c r  the f i r s t  observat ions a t  the CCRl i  I ~ ~ t c r s e c t i n g  Storage Rings 

( ISR)  o f  a  s t rong,  s h o r t  range r a p i d i t y  co r re la t , i o r~  anlorig the products o f  

pp c o l l i s i o n s 1 ,  considerable e f f c r t ,  b o t h  experirnectal and t h e o r e t ~ c a l ,  has 

been devoted to  t h i s  f i e l d .  There now e x i s t s  an abundant anlount o f  l i t e r a -  

2 t u r e  about t w o - p a r t i c l c  c o r r e l a t i o n s  i n  a center-of-mass energy i n t e r v a l  

6 = 5 t o  60 GeV. A convenient, y e t  powerful  framework. cons i s ten t  w i t h  

e x i s t i n g  data on i n c l u s i v e  and semi - inc lus ive  t w o - p a r t i c l e  c o r r e l a t i c n s  has 

emerged according t o  vrclich p a r t i c l e s  are  assu1.1ed t o  be produced i n  uncor re la -  

3 ted, indepencent low nu1 t i p l i c i  t y  c l u s t e r s  . Sinlple assun~ptions a b c ~ t  the 

manner in which these c l u s t e r s  decay, i oge tne r  w i t h  t h e i r  rnean charged m u l t i -  

p l i c i t y ,  a re  then s u f f i c i e n t  t o  exp la in  the c o r r r l ? t i o n s  observed i n  v u l t i -  

p a r t i c l e  f i l i a l  s t a t e s .  I t  i s  c l e a r  t h a t  a  stud:/ o f  th ree  2nd h igher  o rder  

d i s t r i b u t i o n s  i s  the r lext n a t u r a l  s tep  tcwards understanding the dynd i~~ ics  o f  

c o r r e l a t i o n s ,  i n  general ,  and the  r o i e  these c l u s t e r s  p lay  i n  n ~ u l  t i ~ a r t i c l e  

product ion,  i n  p a r t i c u l a r .  However, feh experiments1 s tud ies  o f  th ree-  

4 p a r t i c l e  c o r r e l a t i o n s  have been made so f a r .  I n  t h i s  r e p o r t  we present  r e -  

s v l  t s  on t h r e e - p a r t i c l e  d i s t r i b u t i o n s  us ing a  sample o f  6,889 i n e l a s t i c  

events from 200 GeV/c pt- ton-proton i n t e r a c t i o n s  obta ined i n  an e x ~ c s u r e  o f  

5 the 30-inch Ilydrogen bubble chamber-wide gap  spar^ chanlber h y b r i d  sys teril a t  

femil~b, Further detjili6 ~ D G U ~  the d d t ~  used i c  thic i t u d y  and results 
on t w o - p a r t i c l e  c o r r e l a t i o n s  have a l reaay  been publ ished.  I 

2 .  Three -Par t i c l e  Car rc ia t i nns  and :heir -.- --. -. 
Appt ox iaa te  Rcpresenta t icr ls  

In the  f o l l o w i n g  we i n t e g r a t e  over  a l l  t ransversc moc~enta and l a b c l  

a  p a r t i c l e ' s  p o s i t i o n  i n  phase space by i t s  r a p i d i t y  alone. Rne-. two- and 



r~,,(o.o,o) 
C (0,0,0) i s  clui t c  srlidl 1 co~l l l )ared t u ,  f o r ,  exao i l~ le ,  ~ ( l ~ , ) ~ n ; i ,  , f o r  a l l  n 

charyed  n l u l t i p l i c i t i e s  s t u d i e d .  I n  f a c t ,  we have found  Cn(1,2,3) t o  be q u i t e  

< < sn ia l l  o v e r  t h e  e n t i r e  r d p i d i t y  range -3 - y ,y ,y - 3. T h i s  i m p o r t a n t  ob- 1 2 3  

s e r v a t i o n  i s  i n  c o n ~ p i e t e  a y r e c r ~ e n t  w i t h  t h e  r e s u l t s  o f  Ref.  4 .  

The s ~ r l a l l n e s s  o f  t h e  t h r e e  p a r t i c l e  c o r r e l a t i o n  Cn i n t p l i e s  t h a t  t h e  

s e m i - i n c l u s i v e  t h r e e  p a r t i c l e  d e n s i t i e s  can be expressed  i n  t cm is  o f  t h e  one- 

and t w o - p a r t i c l e  d e n s i t i e s .  S e t t i n g  Cn(1,2,3) = 0 i n  e q u a t i o l l  ( 4 )  and 

s o l v i n g  f o r  pI1(1 ,2,3) g i v e s ;  

A d e t a i l e d  c o c l i ~ a r i s o n  o f  e q u a t i o n  ( 6 )  w i t h  o u r  d a t a  f o r  d i f f e r c r i t  chd rgcd  

< C mu1 t i p l i c i t i e s ,  o v e r  t h e  range -3  - y1 ,y2,y3 - 3, i s  d e f e r r e d  t o  t l i e  n e x t  

s e c t i o n .  

I n  adri i  t i o n  t o  e q u a t i o n  ( C ) ,  we have t r i e d  t3  f i n d  c t l l c r  atore genera l  

ways o f  e x p r e s s i n g  p,(i , j , k )  i n  te r r l~s  o f  p n ( i  ,j) and k  I t  lllay t e  n o t e d  

t h a t  q u e s f i c l : ~  o f  a  s i n ~ i l i l r  n a t u r e  have been w e l l  s t u d i e d  i n  t h e  c l a s s i c a l  

8 t h e o r y  o f  f l u i d s .  There  one o f t e n  eciploys a s u p e r p o s i t i o n  2 p p r o x i r : 1 ~ t i o r i  

f o r  t h e  h i g h e r  o r d e r  d i s t r i b u t i o n  f u n c t i o n s  o f  mo lecu les  i n  J. f l u i d  i n  o r d e r  

t o  g e t  a c l o s e d  i n t e g r a l  e q u a t i o n  f o r  t h e  r a d i a l  d i s t r i b u l i o q  f u n c t i o n .  

Accord ing  t o  t h i s  approx i ! i t a t i o t i ,  t h e  c o r r e l a t i o n  between a  g roup  o f  h p a r t i -  

c l e s  can be reduced  t o  a superpas i  t i o n  o f  t h e  c o r r e l a t i o n s  b c t t ~ c e n  sllral l e r  

c o n s t i t u e n t  p a r t i c l e  groups.  A t  w h a l  o r d e r  suc l i  a n  a p p r o x i n ~ a t i o n  1:lay b e  used 



3. Tn71:2.,-3.1-----. Con~parison o f  Ap~)rox in l?t ions f o r  
r q i  t l r  D a t a  

I n  F igvrcs  l (a-( I )  we show the th ree  p a r t i c l e  densi t y  f u n c t i o n  f o r  

8-prongs, w i t h  y, f i x e d  ( w i t h i n  50.5 u n i t s )  a t  -3.0, -2.0, -1.0 and 0.0 res-  

p e c t i v e l y ,  w h i l e  y2 and y 3  are  a l l w e d  t o  vary over  the range -3 -C y 2 "'3 2 3 .  

The dens i t y  p,(1,2,3) f o r  p o s i t i v e  values o f  y, can be obta ined by sjni~netry.  

This encoeipdsses about 95;: o f  the t o t a l  phdse space a v a i l a b l e  f o r  t n e  th ree-  

p a r t i ~ l e  semi- inc l  us ivc  r a p i d i t y  d i s t r i b u t i o n  cor~s idered here. 

F igures l ( a - d )  revea l :  (i) I n  t h e  reg ion  - 2  - y .  . < 2, r 8 ( l  , 2 , 3 )  
1 , ~ , k  

depends s t r o y l y  on the  p d j r  r d p i d i  t y  d i f f e rences  l y  -y . I ,  whSle i t  i s  insen-  
1 J 

s i t i v e  t o  t h e  5u1:ls l y  .+y 1 .  I t  has aaxilr~a a t  the  p o s i t i o n s  yi=y ., and de- 
1 J  J 

creases r a p i d l y  w i t h  i n c r e a s i c g  l y l - y .  1 ; ( i i )  Cn the  o tbe r  hand, i n  the  re -  
J 

gian (y .  . 1 > 2 ,  r8(1,2,3) d i sp lays  a s t rong  de~>rndence ,~n lyi l .yj l ,  due 
1 ,J , k  

( a t  l e a s t  i n  p a r t )  t o  ener-gy-n~omentu~a conservat ion and l i f  f r  dc:ion e f f e c t s .  

I t  d i l l  be shodn t h a t  t l iese fea tures  can be understood i n  terms o f  re?a t i v i . l y  

b e t t e r k o o w l ~  t w o - p a r t i c l e  c o r r e l a t i o n  func t i ons .  I n  F i su re  1 a s e t  o f  s t r c ~ g h t  

l i n e s  have Seen drawn between the  da ta  p o i n t s  rep resen t i ug  each o f  t h e  

approxin~at ions t o  %( l r2 ,3 ) .  Equat icn ( 5 )  i s  shown by dashed l i n e s ,  and 

equat ion ( I )  by s o l i d  l i n e s .  For convcqience, equat ion ( 6 )  i s  sliown on l y  

when i t  d i f f e r s  no t i ceab ly  fro111 equat ion ( 7 ) .  We observe t h a t  b c t n  approxi -  

nlations reproduce p8(1 , 2 , 3 )  renlarkably we1 1. 0:tly whuli the r a p i d i  t i e s  o f  

two o r  nlore p a r t i i l e s  a re  s i l l ~ i l a r  do we f i n d  scllle h i n t  o f  disagrcelilent a t  a 

few yerccnt  l e v e l .  This  observa t ion  i s  i n  accord w i t h  the idea t h d t  t h e  

superpos i t ion  approx io~at ion  breaks down a t  s111all d is tances.  0 

Figures 2(a-d)  show the t h r e e - p a r t i c l e  dens i t y  f unc t i on  f o r  4 - ,  6-, 

l o - ,  and 12-prong events r e s p e c t i v e l y  i n  a r b i t r a r i l y  se lec ted  reg ions  o f  



phase space. I n  a l l  cases, b u t  t h e  4-prongs,  t k c  agreement between t h e  d a t a  

and t h e i r  a p p r o x i n ~ a t e  r c p r c s e n t a l i o n  i s  (god,  a p a r t  frol11 t h e  r ~ i n o r  r l c v i a t i o n s  

ment ioned above. As i s  c l e a r  f r o m  F i s u r e  2 ( a ) ,  b o t h  a p p r o x i n a t i u r i s  f a i l  com- 

p l e t e l y  i n  p r e d i c t i n g  t h e  magni tude as r r c l l  as  t h e  shape o f  1n(1,2,3) f o r  

even ts  w i t h  f o u r  charged p a r t i c l e s  i n  t h e  f i n a l  s t a t e .  T h i s  i n t e r e s t ~ n g  ob- 

s e r v a t i o n  i n p l  i e s  t h e  e x i s t e n c e  o f  genu ine  t h r e e - p a r t i c l e  c o r r e l a t i o n s  i n  

these  e v e n t s ,  a  c o ~ c l u s i o n  n o t  t o t a l l y  unexpected s i n c e  d i f f r a c t i v e  e x c i t a -  

t i o n  i s  a  do r~ l i nan t  p r o d u c t i o n  mechanisln a t  lob m u l t i p 1 i : i t i e s .  

4. A I i e y ' e s e n t a t i o l l  o f  $lie General  h P a r t i c l e  
Sen i i - inc ;us ive  l i i s t r i b u t i o n  F u n L l i o n  

I n  t h e  p r e v i o u s  s e c t i o n  we have v e r i f i e d  t h e  v a l i d i t y  o f  t h e  super -  

p o s i t i o n  3pprox in la t i on .  h e  now use i t  t o  c o n s t r u c t  a  g e n e r a l  h p a r t i c l e  

s e m i - i n c l u s i v e  d i s t r i b u t i o n  f u n c t i v r ~  f o r  an II  article f i n a l  s t a t e .  L e t  

y 1  'Y2 ... yn b e  t h e  r a p i d i t i r s  o f  t h o s e  p a r t i c l e s .  We b i l a l l  assul;lc t h a t  t h e  

t o t a l  d i f f e r e n t i a l  c r o s s  s e c t i o n  has t h e  f o l l o w i n g  r e p r e s c n t a t i o r i :  

where Y z en/<. T n i s  fo r ln  111ay be c o n s i d e r e d  as a g e n ~ r a l i z a t i o n  o f  t h e  m u l t i -  

p e r i p h e r a l  model ( 1  s i r i c e  i n  e q u a t i o n  (8 )  t h e  c o r r e l  o t i o n s  bek rcen  a1 1  

p a i r s  o f  p a r t i c l e s  have been cons ide red ,  i n s t e a d  o f  j u s t  t l i e  n c a r e s t  n e i c h b o r  

t e r n s  u s u a l l y  c o n s i d e r e d  b y  ?!I'M. I n  t h e  f o l l o w i n g  lire w i l l  attempt t o  c a l -  

c u l a t e  the b a s i c  t w o - p a r t i c l e  f u n c t i o n  f(yl ,y2) i r i t r o d u c e d  i n  e q u a t i o n  (8)  

u s i n g  s i n g l e - p a r t i c l e  and t w o - p a r t i c l e  s e m i - i n c l u s i v e  c r o s s  s e c t i o n s  as 

i n p u t  and making use o f  t l i e  o b s e r v a t i o n  t h a t  t h e  t h r e e - p a r t i c l e  d e n s i t y  

s a t i s f i e s  t h e  s u p e r p o s i t i o n  a p p r o x i ~ ~ l a t i o n .  



Usincl e l l u a t i u n  ( 8 )  wc can e a s i l y  d e r i v e  t h e  n - p a r t i c l e  p r o d u c t i o n  c r o s s  

s e c l i o n ,  arid s i n g l e - a n d  t w c - l l a r t i c l e  s e m i - i ~ ~ c l u s i v c  d i s t t ' i l ~ u t i o l l  f u n c t i o n s ;  

and 

dyn I! 
i c j  

L e t t i n g  f ( y i , y ) =  e - ~ ( ~ i ' ~ j ' ,  and d i f f e r e n t i a t i n g  e q u a l - o n  (111,  we c b l a i n  
J 

where t h e  tllree-par t l c l e  d e ~ ~ s i  ty ~ ~ ( 1 2 3 )  i s  d e f i n e d  i n  a manner s i m i l a r  t c  

e q u a t i o n s ( l 0 j  and  (11 ) .  I f  we assunie t h e  s u p e r p o s i t i c ~ n  approx in -a t ion .ec lua t ion  

( 7 ) , f c r  t h e  t h r e e - p a r t i ~ l e  d e n s i t y ,  e q u a t i o n  ( i 2 )  can be r e a r r a n g e d  t o  g i v e  

2 x ( y 1  'YZ1 
E q u a t i o n  ( 1 3 )  i s  a s i m p l e  i n t e g r a l  e q u a t i o n  f o r  t he  f u n c t i o n  - 

> Y l  
After  r e p l a c i ~ i g  t t i c  i n t e g r a l  o v e r  y .  by a SUII~ o v e r  d i s c r e t e  v a l u e s  o f  y .  or1 t h e  

J J 



r i g h t  hand s i d e ,  i t  i s  c a s i l y  reduced t c  a n  a l g e b r a i c  c q ~ t a t i o n .  U s i n g  d a t a  
I 

f o r  s i n g l e - p a r t i c l e  and t w o - p a r t i c l e  senli-inclusive d e n s i t i e s ,  a  s o l u t i o n  f o r  

ax(y l  .y2)  --- i s  r e a d i l y  o b t a i n e d .  Renlelilbering t h a t  x ( y l  ,y2)  i s  n c c e s s d r i  l y  a 
ay l  

s y m ~ l i e t r i c  F u n c t i o n  o f  y, and y2, one can determine i t  up t o  a  c o n s t z n t  i f  

(y, .y2) i s  known. Knowing X(yl .y2) t h e n  enab les  us  t o  w r i t e  a  genera l  h t r l  
ay1 
o r d e r  s e m i - i n c l u s i v e  d i s t r i b u t i o n  f u n c t i o n  u s i n g  e q u a t i o n  ( 8 ) .  

I n  F i g u r e s  3 ( a - d ) ,  we p r e s e n t  the  r ~ s u l  t s  f o r  t h e  f u n c t i o i i  x ( y l  ,yL)  

o b t a i n e d  v s i n g  s i n g l e -  and t w o - p a r t i c l e  d e n s i t y  f u n c t i o n s  f o r  6-, 9-, l o - ,  and 

12-prong events  r e s p e c t i v e l y .  The s o l i d  cu rves  i n  t h e  f i g u r e s  r e p r e s e n t  t h e  

f u n c t i o n  X(y,,y2) averaged o v e r  t h e  f o u r  m u l t i p l i c i t i e s  c o n s i d e r e d  here .  The 

n o r n l a l i z a t i o n  f o -  , ( y l  ,y2)  I~as been f i x e d  by  r e q u i r i n g  j i (O,O)=C.  I t  i s  c l 2 a r  

f rom these figures t h a t  va lues  f o r  t i l e  f u n c t i o n  x(yl,yZ) o b t a i n ~ d  f r o n  d i f -  

f o - e n t  mu1 t i p l i c i  t i c s  a r e  c o n s i s t e n t  w i t h  each other  i ~ i t h i n  l i e  s t a t i s t i c a l  

u n c e r t a i n t i e s  i n ~ v l v e d  i n  t h e  d a t a  a n 3  i n  t h e  a p p r o x i n ~ ? t i o n  ci:lploycd t o  s o l v e  

e q u a t i o n  ( 1 3 ) .  A n o t i c e a b l e  and i n t e r e s t i n g  f e a t u r e  o f  x(yl,y2) i s  t h a t  i t  

possessp5 a  r a t h e r  b road  nrininium f o r  y =y i~ t h e  railg: -2 * 1 2  Y 1 '  Y2 < 2.  

T h i s  i s  c l e a r l y  a  r e f l e c t i o n  o f  t h e  s h o r t  range  o r d e r  e x h i b i t e d  5y t w o - p a r t i -  

c l e  c o r r e l a t i o n  f ~ n c t i o o s .  

We have v e r i f i e d  t h a t  t h e  f u n c t i o n  X(yl , y2 )  o b t a i n e d  as above, 

t o g e t h e r  w i t h  e q u a t i o n  (13) reproduces c o r r e c t l y  t h e  one-, two- and t h r e e -  

p a r t i c l e  s e m i - i r i c l u s i v e  d e n s i t i e s  t o  a  f a i r  degree o f  accurdcy .  As an exan,$le, 

we s l ~ o \ ~  i n  F i g u r e  4 ,  c8(y,),  (h(y,  ,yZ=O) and rg(y, ,yi=O, y3=0)  c a l c u l a t e d  

a c c o r d i n g  t o  c q u a t ~ o n  (8)  u s i n g  t h e  11-averaged x(yl .Y2) A g r e e ~ ~ ~ e n t  between 

t h e  c a l c u l a t i o n s  ( s o l i d  c u r v e )  and t h e  d a t a  ( c l o s e d  t r i a l l g l e s )  i s  s a t i s f a c t o r y .  

T h i s  conlpletes t h e  c o n s t r u c t i o n  o f  a  g e n e r a l  11th o r d e r  s r l l l i - i n c l u s i v e  d i s t r i -  

b u t i o n  f u n c t i o n  f o r  an n p a r t i c l e  f i n a l  s t a t c  w i  ti1 t h e  knowledge o f  one- and 

t w o - p a r t i c l c  s p e c t r a  o n l y .  



5 .  C o n c l u ~ i o n s  --.. --.." 
I n  c o n c l u s i o n ,  we have found  t h a (  f o r  t i  > 4 ,  the t h r e e - p ~ r t i c l e  

d e n s i t y  f u n c t i o n  can  I J ~  g i v e n  s i r l ~ p l y  i n  terms o f  t h e  one- and two-particle- 

d e n s i t i e s .  tie have d e s c r i b e d  2nd t e s t e d  t h e  v a l i d i t y  o f  two indepcr ident  

a p p r o x i ~ l i a t i o r ~ s  f o r  p n ( l  , 2 , 3 ) .  These rep roduce  t h e  d a t a  f a i r l y  w e l l  o v e r  a l l  

phase space, w i t h  s ~ i ~ a l l  d e v i a t i o n s  o c c u r r i n g  when t h e  r a g i d i t i e s  o f  two o r  

more p d r t i c l e s  a r e  s i i i i l a r .  Using one o f  t h e s e  a p p r o x i ~ ~ l a t ; o n s ,  we have cun- 

s t r u c t e d  and s o l v ~ d  an exd111p1~ t o  p r e d i c t  a l l  h i g h e r  o r ,d r r  d i s t r i b u t i o n  f u n c -  

t i o n s  i n  t e r l l s  o f  a b a s i c  tho-particle f u n c t i o n ,  x ( y 1 , ~ 2 ) .  The f v n c t i o n s  

o b t a i n e d  f r o 1 1  d i f f e r e n t  multiplicity d d t a  a r e  c o n s i s t e n t  vcith each o t h e r  w i t h i n  

t h e  s t a t i s t < ~ d l  ~ i l c e r t a i n t i e s  o f  t h e  d d t a  and t h e  niethod er i~p lo je 'd  t o  s o l v e  t h e  

i n t e g r o - d i f f e r e n t i 3 1  e q u a t i o n .  We Cave v e r i f i e d  t h a t  t h i s  f u n c t i o n ,  y(y,,y2), 

t o g e t h e r  w i t h  e q u z t ~ o n  (8) rep roduces  c o r r e c t l y  t h e  one-, two- 2nd t h r e e -  

p a r t i c l e  s e ~ ! ~ i - i r ; c l u s i v e  d e n s i t i e s  

We thank t h e  s t a f f  a t  Fe rn i i l ab  a n d . i r ~  p a r t i c ~ l a r ,  t h e  3 3 - i n c h  b u ~ b l e  

chamber crew f o r  t h e i r  he12 w i t h  t h e  d a t a  c o l l e c t i c n  $lase o f  t h i s  wcrk. 

One c f  us (M.  P r a t a p )  would  l i k e  t o  thank  Dr. T .  R i j k e n  fo l -  ntany f r u i t f u l  

d i s c u s s i o n s .  
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Sable 1. The semi-inclus ive three-particle correlation C n  for 

y, = y2 : y3 = 0 (within 50.5 u n i t s )  fur d i f f e r e n t  charged 

niultiplicities n .  

NO. of o,,(O)ln ~ ~ ( 0 ~ 0 )  2 n ( o , o , o )  
n - Events Used T F l T  g K l 7 ~ ~ ) ~  Cn(O,OIC) - 



F I G U R E  UP1 ID147 

F i g u r e  1. The t h r c e - p a r t i c l e  r a p i d i t y  d e n s i t y  f u n c t i o n  f o r  8 -p rong  ~ v c n t s .  

w i t h  1, f i x e d  ( w i t h i n  20.5 u n i t s )  a t  ( a )  -3.0, ( b )  -2.0, 

( c )  -1.0, a n d  ( d )  0.0. The dashed ( s o l i d )  cu rves  r e p r e s e n t  t n e  

a p p r o x i n ~ a t i o n  o f  E q u a t i o n  ( 6 )  ( E q u d t i o n  ( 7 ) ) .  

Figur'e 2. The t h r e e - p a r t i c l e  d e n s i t y  f u n c t i o n  f o r  ( a )  I - ,  ( b )  6 - .  ( c )  10- 

and ( d )  12-prong even ts .  In each case y, i s  f i x e d  w i t h i n  tU .5  

u n i t s  o f  O.C. The dashed ( s o l i d )  cu rves  r e p r e s e n t  the  a p p r o x i n ~ a -  

t i o n  o f  E q u a t i o n  (6)  (Equdtion ( 7 ) ) .  

F i g u r e  3. The t d o - p a r t i c l e  f u n c t i o n  x ( y  ,y ) o b t a i n e d  u s i n g  s i n g l e -  and 1 2  

t w o - p a r t i c l e  d e n s i t y  f u n c t i o n s  f o r  ( a )  6-,  (b)  8 - ,  ( c )  l o - ,  

and ( d )  1 2 - ~ o n g  even ts .  The c u r v e  r e p r e s e n t s  t l ie  x f u n c t i o n  

based o n  t h e  average o f  6-12 p r o n g  e v e n t s .  

F i g u r e  4 .  One-, two-, and t h r e e - p a r t i c l e  d e n s i t y  f u n c t i c r ~ s  f o r  &prong  

events .  The c a l c u l a t e d  va lues  a r e  shown by s o l  i d  l i n e s  arid d a t a  

by  c l o s e d  t r i a n g l e s .  F o r  t h e  da ta ,  y 2  = 0 .0  i 0.5 f o r  ( o )  and 

Y2 ' Y3 = 0 .0  1 0.5 f o r  ( c ) .  E r r o r s  on  t h e  da ta  p o i n t s  are l e s s  

than  the s i z e  o f  t h e  t r i a n g l e s .  
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