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Abstract Maximum density fluctuation of charged pions in narrow pseudo-mpidity intervals in a Monte-carlo background has Itccii studied using 
() AgMr interactions data at 2 I AGcV The study indicates correlated pion emisstnn in pseudo-rapidiiy intervals Sj] -  0 I to I Further analysis 

MJiiasis that a maximum charged particle density in a given pseudo-rapidity interval rises linearly with pion multiplicity
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I' M llie p as t few  y e a rs , v a r io u s  e x p e r im e n ts  [ 1 ] w e re  p e r fo rm e d  

unit h a d r o n - h a d r o n ,  h a d r o n - n u c l e u s  a n d  n u c l e u s - n u c l e u s  

m tciaciions a t r e la t iv is t ic  a n d  u lt r a - r e la t iv is t ic  e n e rg ie s  [2 -6 J in  
oitlci U) r e v e a l  th e  u n d e r l y in g  d y n a m ic s  o f  m u l t i p a r t i c l e  

production p ro c e s s . T h e  e x p e r im e n ts  s h o w e d  th a t th e  p ro d u c e d  

pimidcs are em itte d  in  a  c o rre la te d  fa sh io n  [7J. D iffe re n t sc ien tis ts  

suggested th a t th e  p r o d u c t io n  o f  r e s o n a n c e ,  c r e a t io n  o f  h o t  
m ulunucleon f i re b a l ls  o r  th e  fo rm a tio n  o f  q u a rk  g lu o n  p la s m a  to  

he the rea so n  b e h in d  s u c h  e f f e c t .  S e v e ra l th e o re t ic a l  m o d e ls  [ 8 ] 

pul in s u p p o r t  o f  th e  a b o v e . B u i w h a te v e r  m a y  b e  th e  

reason b eh in d  su c h  p h e n o m e n a , it h a s  b e e n  fe l t  s t ro n g ly  b y  th e  

physicists to  c a r r y  o u t  d e ta i le d  s tu d y  o n  c o r r e la t io n  to  re v e a l 

hie inner d y n a m ic s  o f  th e  c o l l is io n  p ro c e s s .

H ere  in  t h i s  n o t e ,  w e  w il l  s t u d y  th e  c o r r e l a t i o n  a n d  

clusterisation u s in g  p io n is a t io n  d a ta  o f  *̂ '0 - A g B r  in te ra c t io n s  

2.1 A G eV . T h e  d a ta  w e re  o b ta in e d  f ro m  I l lfo r d  G 5  e m u ls io n  

'‘lacks e x p o se d  to  b e a m  o f  e n e rg y  2.1 A G e V  a t B E V A L A C  

^f-RKELEY. T o  id e n t if y  th e  p r im a ry  e v e n ts ,  tw o  in d e p e n d e n t  
<^hscrver s c a n n e d  th e  p la te s  s e p a r a te ly  w ith  th e  h e lp  o f  tw o  

 ̂ M e ta l lo p la n  m i c r o s c o p e s ,  u s in g  a  lO X  o b je c t iv e  in  

conjunction w ith  a  2 5 X  o c u la r , to  in c re a s e  th e  e ff ic ie n c y  to  9 8 % . 

iinal m e a s u re m e n ts  w e re  d o n e  u s in g  a n  o il im m e rs io n  lOOX
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o b je c tiv e . T h e  m e a su rin g  sy s te m  fitted  w ith  it, has I fxm reso lu tio n  

a lo n g  th e  X  a n d  Y a x e s  a n d  0 .5  jam  a lo n g  th e  Z  ax is .

A f te r  .scan n in g , th e  e v e n ts  th a t a rc  cho.sen  fo r th e  a b o v e  

a n a ly s is  h a v e  th e  fo l lo w in g  c r i lc r ia  :

i) th e  b e a m  tra c k  sh o u ld  n o l he at an  a n g le  g re a te r  th an  

3^ to  th e  m e a n  b e a m  d ir e c tio n  o f  th e  p e llic le .

li) th e  in te ra c t io n  sh o u ld  n o l lie  w ith in  2 0  p m  fro m  th e  

to p  o r  b o tto m  p e ll ic le .

iii) A ll th e  in c id e n t  b e a m  a re  tra c e d  b a c k  in o rd e r  to  

e n s u re  th e  e v e n t  to  b e  a  p r im a ry  o n e .

A c c o rd in g  to  e m u ls io n  te c h n o lo g y , th e  p a r t ic le s  p ro d u c e d  

a f te r  in te ra c t io n s  a re  c la s s if ie d  as

i) b la c k  p a r t ic le s  w ith  io n is a t io n  >  6 /̂ ,̂ b e in g  th e  

m in im u m  io n is a t io n  o f  a  s in g ly  c h a rg e d  p a rtic le .

ii) G re y  p a r t ic le s  w ith  io n is a t io n  1 .4  /̂  ̂<  /  <  6 /̂ .̂

iii) R e la t iv i s t i c  s h o w e r  p a r t ic le s ,  m a in ly  p io n s  w ith  

io n is a t io n  /  <  7^.

T h e s e  p a r t ic le s  h a v e  g ra in  d cn .sity  ^  S  1 .4 w h e re  is  th e  
p la te a u  v a lu e .

T h e  e m is s io n  a n g le s  w e re  m e a s u re d  fo r  e a c h  tra c k  b y  ta k in g  
th e  c o o rd in a te s  (jc. v, z) o f  tw o  p o in ts  o n  e a c h  s e c o n d a ry  tra c k ,

lArs:
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th e  c o o rd in a te  o f  th e  c e n tr e  Vq* p o in ts  o n  th e

in c id e n t  b e a m  tr a c k  ( j tp  , Z j).

In  tliis  note» th e  m u ltip a r t ic le  c o rre la tio n s  b a se d  o n  f lu c tu a tio n  

f o r  th e  p r o d u c e d  p io n s  h a v e  b e e n  a n a ly s e d  in  th e  p s e u d o ­
ra p id i ty  p h a s e  s p a c e .  F o r  e a c h  e v e n t ,  th e  p s e u d o - r a p id i t i e s  

rj =  -  In t a n <9 /  2  (w h e re  0 is th e  p o la r  a n g le  o f  th e  p a r t ic le )  a re  

s c a n n e d  w ith  a w in d o w  s iz e  Srf a c ro s s  th e  fu l l rj ra n g e . T h e  

m a x im u m  d e n s i ty  o f  p a r t ic le s  a s  d e f in e d  b y  [9 ] is  e q u a l  to  

Prmx w h e re  Srjmax m a x im u m  n u m b e r  o f

p a r t ic le s  in  e a c h  e v e n t  o f  th e  in te rv a l Srj. fo r  a ll N  e v e n ts  

a re  th e n  c a lc u la te d  a n d  th e  d is tr ib u tio n  dN /  dp^^^  ̂ w ith  re s p e c t  

Pmax a n a ly s e d .

T o  c o m p a r e  th e  b e h a v io u r  o f  th e  e x p e r im e n ta l  d a ta  w ith  th a t 
o f  th e  u n c o r r c la tc d  o n e , th e  s a m e  p ro c e d u r e  h a s  b e e n  fo l lo w e d  

w ith  th e  e v e n ts  g e n e r a te d  b y  M o n te  C a r lo  s im u la t io n . T h e  d a ta  

a re  g e n e ra te d  fo l lo w in g  th e  in d e p e n d e n t  e m is s io n  h y p o th e s is  :

i) T h e  s h o w e r  p a r t ic le s  a -e  e m it te d  in d e p e n d e n tly .

0.08

ii) T h e  m u l t ip l ic i ty  d is t r ib u t io n  o f  th e  s im u la te d  evenu 
is  th e  s a m e  a s  th e  e m p ir ic a l  m u l t ip l ic i ty  speciruni ol 
th e  e x p e r im e n ta l  e n s e m b le .

iii) T h e  s in g le  p a r t ic le  sp e c tru m  da  /  dT] o f  th e  simulaicd 

e v e n ts , r e p ro d u c e s  th e  e m p ir ic a l d is tr ib u tio n  do I (/jj 
fo r  th e  re a l e n s e m b le .

T h e  d is tr ib u tio n  dN ! d p (w ith  e x p e r im e n ta l d a ta  set) and 

{dN /  dp,nax c  M o n te  C a r lo  s im u la te d  d a ta  set) (ur Srj 
(w in d o w  s iz e s )  =  0 .1 ,0 .5 ,0 .8  a n d  I a re  sh o w n  in  th e  F igures la.
l b ,  I c  a n d  I d  re s p e c tiv e ly .  F ro m  th e  f ig u re s ,  it c a n  be seen that 
th e re  e x is ts  a  r e m a rk a b le  d e v ia t io n  b e tw e e n  e x p e rim e n ta l and 

s im u la te d  d a ta  s e ts ,  s u g g e s t in g  th a t  th e  p ro d u c e d  pions ate 

e m it te d  in  a  c o r r e la te d  fa s h io n .

W e a ls o  h a v e  c a lc u la te d  (n o t s h o w n )  P ^r degrees ol 

f r e e d o m  =  Z  ( ( s im u la te d  v a lu e - e x p e r im e n ta l  value) ^

error)^ ]. S u f f ic ie n t ly  h ig h  v a lu e s  fo r  P®*' N degrees v>l

-§• 0 04

Ar/r: .1 0.22 r  ^77 = 8
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Figure 1 (a-d). Plot of the normalised distribution for '*0-AgBr interactions at 2.1 AGcV in pseudo-rapidity 
windows Srj * .1, .5, .8 and 1 respectively.
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freedom [x^  ̂ s u p p o r ts  th e  n o tio n  o f  c o r r e la te d  p io n

emission, fo r  p s e u d o - ra p id i ty  in te rv a l  o f  ra n g e  St] =  0.1 to  1 .

Wc also h a v e  s tu d ie d  th e  d e p e n d e n c e  o f  a v e ra g e  m a x im u m  

article d e n s ity  o n  c h a r g e d  m u l t ip l ic i ty  fo r  th e  e n t i r e  p s e u d o -  

-apidity r a n g e .  T o  c a r r y  o u t  th e  a b o v e  s tu d y ,  th e  e n t i r e  

j^^uiiiplicity re g io n  h a v e  b e e n  d iv id e d  in to  s ix  e q u a l in te rv a ls  ( 1  - 
4 1 3 -1 6 ,1 7 - 2 0 ,2 1 - 2 4 ) .  F o r  a n y  p a r t ic u la r  m u ltip lic ity

interval w e ig h te d  a v e r a g e  o f  n is  g iv e n  b y  n  =  E  w h e re  

p represents th e  p ro b a b i l i ty  o f  g e tt in g  a n  e v e n t  w ith  m u ltip lic ity  

,1 Wc have d e te r m in e d  (p n w x )  fo r  th e  a b o v e  s ix  in te rv a ls  a n d  

plotted (p ,nax ) ^  fu n c t io n  o f  n  f o r  5 r j = 0 . 1 , 0 . 3 , 0 . 5  a n d  0 .8

in the l^igurcs 2 (a -d ) . F o r  e a c h  s e t ,  le a s t  s q u a r e  f it o f  th e  fo rm  

! -  cin b h a s  b e e n  p e r f o rm e d . T h e  s lo p e  v a lu e s  'a ' f o r  

different <5t7 's a re  g iv e n  in  T a b le  1. T a b le  1 s u g g e s ts  th a t  w ith  

increase of 5 rj, th e  s lo p e  v a lu e  d e c re a s e s ,

Tfeble 1. The slopes obtained in least squares fits of the (pmax)” ^'* 

for ‘'^O-AgBr interactions at 2 1 AGcV for Sr} ^  I, .5 and .8.

Window size {Si}) slope values

0 1 1.21

0.3 0 80

0 5 0 71

0 8 0 57

l l ^ n c e ,  w e  c o n c lu d e  th a t

it) th e  d a ta  re v e a l a  c o r re la t io n  a n d  c lu s te r is a t io n  w ith in  

th e  p s e u d o - ra p id i ty  in te rv a l drj =0A io ].

i)  5 7 j ’d e p e n d e n t  l in e a r  re la tio n  e x is ts  b e tw e e n  a v e ra g e  
m a x im u m  p a r t ic le  d e n s i ty  a n d  th e  m u ltip lic ity  o v e r  
th e  e n ti re  m u l tip lic ity  re g io n .

(c)

15.0
8

(a)

2B

Figure 2 (a-d). Plot of average niaxtmuin particle density < p ,^  > a,s a function of charged particle multiplicity « 
in pseudo-rapidity windows ^  = .1, .3, .5 and .8 respectively for “O-AgBr interactions at 2.1 AGcV,
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