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w~e repor t  the resul t  of a systematic study of the energy and multiplicity 

dependence 01 t ~ ~ - ~ a ~ t i ~ l e  rapidity corre la t ions  in n - p  intrravti l ,ns at I R .  5 .  

100. 200. and 360 G e v l ' .  The study is based on new data lrurn 30.000 events 

a t  360 GeV/c obtained using the Fermi lab  30 in. bubble rhamber lwidc-gap 

spark chamber  hybrid aystem,  combined with previous da ta  f rom 17. 000 events 

at 200 GeV/c and 7.700 events a t  100 GeVlc obtained with the s ame  apparatus. 

and 7 .  800 events at 18. 5 GeV/c obtained at BNL. Experimental  procedures 

a re  described e lsewhere2 '  3' '. 

Data at  each energy were  treated in a consistent  manner: events were  

binned in a 2y ' y l  - y2, y+ ' y1 t y2 coordinate ays tem,  in consideration of 

the fact that corre la t ions  are known to depend on rapidity difference.  F o r  each 

charge multiplicity n the single-part icle densit ies (y) : u - l d u  /dy and 1 
1 2  

the two-part icle density p2 (y1, y2J U' d u ldyldy2 were computed. The 

normalized correlat ion functians R,(yl, y2) ' Rn(ay.  y + )  : rp2  (y l .  yZl/  

( l i s l o 1 ( y 2 1  - 1 were then determined fo r  e a r h  charge  multiplicity. The 

procedure was  repeated for the data a t  each energy.  

Semi-inclusive correlat ions far the 360 GeV/c da ta  are shown for the 

( - + I  pa i rs  and the 1 - - )  pa i r s  respectively in Fig .  I laJ  and (bl. In the case of 

the unlike ( -  +) pai rs .  significant correlat ion near by = 0 i s  evident fa r  a l l  ordera  

of the charge  multiolicity n, and falla off approi lmate iy  ar i /n .  Far the like- 

charge ( - - )  pai rs9  car re la t ion  near &y : 0 i s  l e s s  prominent, and shows no 

c l ea r  n dependence. 

The observed n-dependence for ( - + I  pa i r s  i s  consistent  with a model7 

which a s sumes  that c lus ters  a r c  emitted independently. according to the reaction 

mechanism which dom~na te s  production in the central  regior,  and decay 

isotropicalfy.  When the cluster mu l f i~ l i c i (y  distribution i s  narrou.. 

To determine  the central-region correlat ion value R,,(O. 0) w ~ t h  the best statistic: 

the values of Rn(yl. y21 along a line of constant yt were determined as a 

fvnction of : y ,  and the .even central  valueaL0 of R,, were fitted with a 

Gaussian function. f i t ted  value. of the :y : 0 correlat ion peak for y : 0 

and ,+ = '0.4 we re  averaged to obtain Rn(O, 0) for each multiplicity, ar earh 

energy. 

F o r  the part icle pairs of unlike charge,  we plot the resulting R,,(O. 01- + 

as a function of l / n  for the highest-energy data in f ig.  Z(z.1. The energy 

dtpcndence of R,(O. 01' ' for n ; 8 events i s  shown1' in >-ig. 2!b). The 

narrow-clus ter  model prediction, eqn. (11, provides a n  excellent fit to both 

distr ibutions.  Fitting the two distributions jointly yields :he rneaaurement of 

the c lus ter  parameters :  < k > - +  : 1.60 t 0. 12, 6 - 0. 99 t u. 9 3  Vtrtuall), the 

alms valves are obtained from the slope and interceqt of the distribution of 

Fig.  2ibl a1onel2. 

For the particle pairs of like charge ,  we attempt to distinguish the 

consequence. of Bore-Einatein effects by introductlng the F 45O cut  used in 

ref. 5 .  Fig.  I ( c l  abowa the semi-inclusive c o r r ~ l a t i u n r  f o r  the ( - - I  pa i rs  f o r  

which m < 45'. Correlations are  prominent f i , r  all , I T ~ P ~ E  of m ~ l t i ~ l i ~ i t ~ .  mtlcII 
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