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1.1- HEAVY ION COLLISIONS 

around properties which arc suggestive of unique behaviilllr of matter under ex­

treme conditions. 

1.1 Heavy Ion Collisiolls 

In the center of mUSS frame of two colliding nudei (figuNJ j,2), they app<"ar 

strongly Lorentz oontacted. The interacling nucloons (froln both target and pro­

jectile nucleon") are c"lled p"rtidpan(s while the non_inwracting nucleon" which 

procred wmost un"ffe<:ted ar€ known as s~tator", The impact paramet€r b is " 

mCruJu:re of the overlap between the target and projectile nucleon" 

1:'rD i-c-c1i I [' 
, 

spectator 
• ,- ---, 

fA i " 
b 

I 

larcol , 
\ Sp'..,;t il iQf , 

Figu'" 1.2: Schematic diagram of a collision of two nucreons in the center of maRS 
frame 

At ftlCilities like the AGS (AlWrnatin.o; Gr,wient. Synchrotron) and the R.HIC 

(Rclativistic Heavy Ion Collider) at BrookhaV!)n National Laboratory ncar New 

York,.., well ,.., the SPS (Super Proton Synchrotron) at CERN in Geneva, heavy 

ions arc accelerated u~ 10 hundreds of GeV per nucloon. Here eA~erimcnt3 h"vc 

bcen perrormed oyer" wide energy range. The percentage 01 kinet.ic energy lost 

(",femx\ to as stopping) by tJ,e participant nucleons (in the c.m frame) in these 

collisions determine the u>;ulting energy and particle density_ High baryon den_ 

sity is achieved by colliding nuclei at cncrgies where they very nearly stop one 

another and the number of produced particles is low. This is the case at the 

AGS. At higher collision energy (such ,... at the SPS), lower b""yon den"ity with 
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correspondingly higher enerb'Y density i, uchieved. RHIC collisions (where colli­

sion ~nergv is roughly (.en ,im"" higher that al the SPS), "xtremel~ high energy 

density is achieved will, b"ryon dcn.si ly dO.'ie to zero . 

dN/dY 

-~"'~='---~~~-.-,,-
Y,,.,,,,.,. 

d N /dY n , I 

( 0rans P<1rency 

) \ ) 

Figure, 1.:1: R.apidity distribution" orburyolls in (he two extreme ca",,", oomplm.e 
stopping (lOp) and complete tra.nspareocy {bottom)~31 

The central region ",imies the hot vaccnnm of the early universe , The ~rnoun\ 

of 'Ioppin~ in a collisiOl' can be seen experimentally by looking at the rapidity 

distribution of baryons (see fJgure 1_3) _ U neer u Lorentz boo'l, rapidity i, shifted 

by a con"tunt amount so that the (Jifferences in rapidity hctwel',n particles and 

the shape of the rapidity distribution" are preS€rved. Rapidity is given by 

1 £",1', 
!!"'2'logE P 

• 
(Ll ) 

where E is the energy of the parlide, and P, it's momentum along (he bea,n 

di,eclion. 
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