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Motivation
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Ultra-relativistic Heavy-lon Collisions

collider energy
mass of proton

Lorentz factor y = =100 (2875) for RHIC (LHC)

Energy density of a nucleus ~1GeV/fm® ~10"° kg/m”
Energy density in a collision ~100 (2875) GeV/fm®

estimte T

initial

~2-4T_. = creation of quark - gluon plasma
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QGP.

Heavy Quarks

f large heavy quark mass >> Agcp
D Charm: M, = 1.3 GeV
Bottom: M, = 4.6 GeV

—> Heavy quark production

Pre-equil. phase at early stage of collision

.
Z

—> ideal probe for QGP
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Observable I: elliptic flow
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p+p

Observable Il: energy loss

Nuclear modification factor
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Model
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Sketch of heavy quark evolution

Heavy flavor in BAMPS

adronic phase
No interactions taken into
account

nitial distribution: MC@NLO; Secondary collisions: BAMPS;

Hadronization: Fragmentation Function; Decay: PYTHIA 8.1 9/24



Microscopic transport model

BAMPS: Boltzmann Approach of MultiParton Scatterings
ZX and C. Greiner, PRC 71, 064901 (2005)

P -
(0, + EV) (X, p)= ng%gg + ngeggg

2 3 : . 3 M '
Yo 1T e




Implemented processes

Heavy Flavor
g+g9g—Q+0Q
Q+Q—=g+yg
¢+q—Q+Q
Q+Q—q+q
9g+Q—g+Q
g+Q —g+Q
q+Q —q+Q
1+Q—q+Q
g+ J/v—=c+e
c+c— g+ J/Y

g9 —+gg

3 2 — 2
g9 — qq
qq— g9 and qq—qq
q9 — qg and 4G9 —qg
qq — qq
qgq — qq and qq — qq
qq — qq and qq7 —qq
gg4+r 994 2 3
q9 <> qgyg and qg<rqgyg
gqg < qqg
qq < qqg and qq < qqg
q¢ <+ qq'g and g7 < qd g
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Elliptic flow v, of light partons

Pb+Pb@2.76TeV

0.14 -BAMPS Pb+Pb @ . Initial conditions
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015 L ALICEv2(4) - = - | from PYTHIA
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Fochler, Uphoff, Xu and Greiner

JPG 38 (2011) 124152

Extension of Gunion-Bertsch formula for gluon bremstrahlung process to

large rapidity seems to be incorrect. New results are coming soon.
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Heavy quark scattering

Leading order perturbative QCD:

q g q g q q
g+Q = g+Q T %_5 \M
g+Q —qg+Q ) . . .

t channel is divergent for small t.

1 1 Kk~ 0.2
B — 5 by comparing dE/dx to HTL result beyond

t— KM : )
D logarithmic accuracy

A. Peshier, arxiv:0801.0595 P.B. Gossiaux, J. Aichelin, PRC78 (2008)

08 t

)

Introduce a running coupling T 06

constant for all channels o4 | L
02 7

N=0 ——
O 1 L 1 |Nf=3

-4 -2 0 2 ;1 14/24
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Results
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Heavy flavor electron elliptic flow v, at RHIC
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arXiv:1205.4945
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Heavy flavor electron R,, at RHIC

O oo > K Oy ,00
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Heavy flavor electron at LHC
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Muon R,, at forward rapidity at LHC
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D meson R,, at LHC
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Non-prompt J/Psi R,, at LHC
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D meson v, at LHC
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Vv, predictions for LHC
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Summary and Outlook

Full space-time evolution of QGP with charm
and bottom quarks

» Improved Debye screening, running coupling, and
elastic heavy quark-gluon scattering with K=3.5
can explain heavy flavor v, and R,, at RHIC.

« Agreement of D meson v, at LHC

* R4 Of heavy flavor electron, muon, D meson, and
non-prompt J/Psi are underestimated.

Implementation of radiative heavy quark
scattering in BAMPS

24/24



