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Abstract

We study the dynamics of heavy quarks in a thermalized quark-gluon plasma with a time-correlated thermal noise, n. We call n as
memory time. We use an integro-differential Langevin equation in which the memory enters via the thermal noise and the
dissipative force. We assume that the time correlations of the noise decay exponentially on a timescale, T, which we treat as a free
parameter. We compute the effects of T # 0 on the momentum broadening, and on the nuclear modification factor of heavy
quarks. We find that overall memory slows down the momentum evolution of heavy quarks.

Introduction

A hot and dense phase of nuclear matter, the quark-gluon plasma (QGP),
is expected to form in the ultrarelativistic heavy-ion collisions at the
Relativistic Heavy-lon Collider (RHIC) and the Large Hadron Collider (LHC)
energies. Probing and characterizing the bulk properties of QGP is a field ‘r

of high contemporary interest. Heavy quarks (HQs) such as charm and Self
beauty are considered as good probes of the system produced in high- Prg;l;llces . R i
energy nuclear collisions. We study the dynamics of HQs in a hot QCD y i occur rarely
medium with a time-correlated noise, 1. The effect of memory 3

introduced through n and the dissipative force in the Generalized

Langevin equation. We supposed that the time correlations of the colored Heavy quark : An efficient probe

noise decay exponentially with time, called the memory time, 7.
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