Longitudinal Freeze-out Length in Bjorken Hydrodynamics

Kang Seog Lee^a Su Houng Lee^b Cheuk-Yin Wong^{b,c}

aDept. of Physics, Chonnam National University, KwangJu 500-757, S. Korea bInstitute of Physics and Applied Physics, Yonsei University, Seoul 120-749, S. Korea cPhysics Division, Oak Ridge National Laboratory, Oak Ridge, TN 37831 USA

Presented by: Kang Seog Lee

Abstract

Compared to the hadron gas, the quark-gluon plasma has a much greater pressure which may be detected by a correspondingly much larger freezeout volume. To investigate how the freezeout volume depends on the initial pressure and state, we study the longitudinal freezeout length in an expanding quark-gluon plasma in Bjoken hydrodynamics. In an expanding homogeneous medium, the longituduinal freezeout length is proportional to the 3/4 power of pressure. However, if it goes through the mixed phase at the critical temperature, the longitudinal freezeout length is anomalously enhanced. This suggest that in RHIC, there will be a discontinous change in the slope in the plot of the longitudinal freezeout length versus the initial energy density, at the point where the initial energy density passes through the mixed phase. This is partly borne out in the recent NA44 measurement of the HBT correlation which suggest a possible signature of phase transition in central Pb-Pb collisions at 158 GeV/A.

Preprint submitted to Elsevier Preprint 20 December 2000