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Abstract

Very high temperatures and nuclear densities can be generated in the interaction region
within a very short period during the collision of muclei at very hihg energy. The study of the
properties of nuclear matter at extreme conditions of temperature and density is crucial to ex-
plore the new form of matter, called quark-gluon plasma, and to understand the origin of the
universe. The physics of high energy heavy ion collisions is now recognized as an exciting
frontier of fundamental research, embracing fields like nuclear physics, particle physics and
astrophysics. The construction of the Relativistic Heavy Ion Collider (RHIC) and the Large
Hadron Collider (LHC) will be completed in the late nineties, which will provide an unprece-
dentedly great opportunity to study the nuclear matter up to very high temperatures and den-
sities.

Since the study of high energy heavy ion collisions became one of the key projects of the
NSFC in 1988, we have set up computer facilities for the exclusive use of high energy heavy
ion physics and established the heavy ion research group. We proposed a new criterion, which
is contrary to some conventional thinking, to compare the analysed results for pion interfer-
ometry from different experimental groups, and established for the first time the theory of
multi-pion correlations; we developed a new approach for the study of collective flow through
collective correlations,and established the new methodlolgy for azimuthal correlations of par-
ticle pair and high-order collective flow correlations. The progress mentioned above indicates
that our program has been vigorously prusued in the forefront in the study of high energy

heavy ion collisions.



