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Quark Gluon Plasma(QGP)

Temperature >~ 102K (~175MeV)

PRESSURE HEAT QUARK-GLUON PLASMA

QGP help us to study :
m Early universe

m Core of the Neutron star
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QGP Cont..

Why heavy quark used as probe to study QGP?

Relaxation time of charmed quarks is
‘ Te 2> Tu,d .

more than light quarks

No thermal production since mass of
(Mc> T, .

charmed quark is high

Mass of the charmed quark is greater
(Mc> Mg | ; d 8

’ than the light quark

M. — Mass of charm quark
7  — Relaxation time
M,.q — Mass of light quark
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Langevin: Without Memory

e Langevin Equation

e Generalised Langevin Equation (GLE)

& [t + (o)

m 7)(t) — stochastic force



Langevin: With Memory

e The correlation of fluctuations
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e HQ evolution with memory,

| (e )p(t)dt] +
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Memory Observation

e Momentum broadening,

op = ((p1 — (p7))?)

L r=1imic
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e Memory slows down the o,
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e The nonlinear increase of o,
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Results

e Nuclear modification factor,

Ras(pr) — e(PT)
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T,‘(pT)
v v T v T T
L0fm/e.t=1fm/c  pQCD, T=1GeV 14 B
— — (= 10fmet=1mc  QPM
N\ 0 fm/e, ©=0 T=0.25GeV |
. 0 fm/e, T =1 fmlc
2= =3.0fm/c. 1=0 1
7
o
08~
06~
0.6 q
0. .
0 2 4 6 8 ‘o

p (GeV)

Memory slows down the formation of Rap
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e Nuclear modification factor, Raa(pT1)

1.4+ — 1=1 fm/c, pPQCD, Temp =0.25GeV -
L/ — — 1-0,pQCD, Time = 3fm
\ m— =1 fm/c, QPM
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Summary

m We study the processes with time-correlated noise.

m We have seen that the energy loss is lower in the presence of
the memory and the thermalization time is higher.

m Memory delays the dynamics of the heavy quarks in the QGP.

m The memory slows down the momentum broadening as well as
the formation, Raa of HQs.
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