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RELATIVISTIC HADRONIC CASCADE ANALYSIS The primary motivation of the ultrarelativistic nucleus-nucleus collisions is to
OF TWO-PION BOSE-EINSTEIN CORRELATION investigate the possibility of the formation of Quark-Gluon-Plasma (QGP) ja new
FOR Si 4+ Au COLLISIONS AT AGS ENERGY phase of matter. If there is really QGP formed in ultrarelativistic nucleus-nucleus

collisions, the plasma would subsequently cool,expand and eveatually hadronize.

The hadronic svstem might then be cooling and expanding further until the con-

N . y e . stituents cease to collide each other, i.e. approaching the phase space distribution
Feng Zhong-Han?, Sa Ben-1lao'?? and Wang Rui-Hong? L P

of the hadrons at freeze-out. It is crucial importance to have the messages about

N CCAST (World Lab.),P.0.Box 8730,Beijing 100030,Clina. the size of the reaction system at freeze-out and the time spanning from beginning
9. China Institute of Atomic Energy,.0.Box 275(18) of the collision until approaching the freeze-out. Both of size and time above are
- - - [P AL —te )

‘Buijing 102413 Chinat expected to be extracted from the two identical particle correlation functions,which
3. Institute of Theoretical Physics, Academia Sinica, Beijing China. seems to be relevant to the QGP formation.

The correlation function is defined[2,8,9] as the ratio of the two-particle proba-
bility P(py,p2) to the product of the single-particle probability P(p):

Abstract

The proposed telativistic hadronic cascade model has been used to analyse

two- pion Bose-Einstein correlation in central collision of Si + Au al AGS energy Calprip1) = P(pi, ;) (1)
The =~ 7~ correlation function calculated according to the space-time and four ’ P(py)P(p,)

momentum distributions of 7~ at freeze-out agrees quite well with that of E802

experimental onse. We also have calculated the root mean squared length of where p refers to the four momentum. For a chaotic boson source the Bose-Einstein
the 7~ source above and compared it with the conventional titted radius of 77 correlation can be calculated approximately from the boson source function p(x,p)

source. It 1s mentioned that due to the non-Gaussian features in position and describing the production of a boson at phase space point (x,p).here x is the space-

momentum distributions of the source and the erendence of the location upon time four vector,as follows{2}:

the momentum especiallyto regard the conventional fitted radius as the spatial

extent of the source is dangerous. Instead,it might be more reliable to predict rid 3 2
X ) ' rydizyp(ny I2,p2) | ¢ 1,22

the spatial extent of the source with the root mean squated length Cilpr,2) = f plzy, pp(z2,p1) | ('/V”"( £1,22) |

[ dizidizap(zy, pi)p(22, p2)

, (2)
PACS number(s): 25.75 -+t . . .
where o}, (1, z3) is the symmetric two boson wave function. In the absence of any
other interactions among bosons (i.e. plane wave approximation) the Bose-Einstein
correlation function simply reads:

[ dieid erp(zy, p)p(x2, p2) cos{(py — p2)(z1 — 22)]
Jdizydizap(cy, p)ptas, p2) ’

Ca(prip2) = 3

1 INTRODUCTION : N . . , o
Meanwhile,Lhe Bose-Einstein correlation function can also be expressed,via the Fourier
transform of the source function,as follows[3,6]
Bose-Einstein correlation betweea two identical particles was firstly applied in as- 2
. Lo . “(prup) = 14 | Aoy~ - 4
tronomy to the end of extracting stellar radii via the photons they emit[1} and known Calpr,p2) + 1 Apr = p2) | {4
as Hanbury-Brown-Twiss(I{H'T) method. Later on this technique has been found

to be a powerful diagnostic tool in relativistic nucleus-nucleus collisions(2 7}siace Quite a lot of experimental results of the two boson correlation function in rel-

in principle correlation function can provide quite detailed inforination about the ativistic nucleus-nucleus collision at AGS or CERN encrgy have been published

space-time evolution history of the collision.

{10-11). In order to extract the Bose-Einstein correlation from raw (measured)

Ymaling adress. correlation function several corrections should be taken. The corrections for the
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