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Heavy-ion collision at LHC UNIVERSITAT
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BAMPS simulation of QGP phase at LHC
at sy =2.76 TeV

Visualization
framework
courtesy
MADAI
collaboration,
funded by the

NSF under
grant# NSF-
PHY-09-41373
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leading particle suppressed

back-to-back jets disappear
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Nuclear modification factor R,, ONIVERSITAT

Nuclear modifaction factor
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Elliptic flow
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Motivation for heavy quarks

Large heavy quark mass

>> S ocb
Charm: M a 1Ge%
Bottom: M, a 4 Gé&V5

# Heavy quark

production at early

stage of collision

- ideal probe for this
stage
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e/m

Open heavy flavor
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BAMPS: Boltzmann Approach of MultiParton Scatterings

A 3+1 dimensional, fully dynamic parton transport model

A solves the Boltzmann equations for on-shell partons with pQCD interactions

0 p; 0 2232 2453
(8t+E@ar) fl(rﬂp’wt)_c?, +CZ +"°

Z. Xu & C. Greiner,
Phys. Rev. C71 (2005)

Implemented processes: Phys. Rev. C76 (2007)
g+9g—9+g ~
g+g9g—=9+g+g grom@EQ

g+g+9g—0+4g OrQ@= oty
g+Q —g+0Q
9+Q—>g9+Q

No light quarks yet in this calculation




GOETHE @4

BAM PS Z. Xu & C. Greiner, UNIVERSITAT

Phys. Rev. C 71 (2005) 064901 FRANKFURT AM MAIN

A Divide collision zone into cells

f(x p) =& (X X(1) d(P- 1)

/

D3x

A Using stochastic method:

oo At
Ntest ﬂgﬂf Urel =

V (P{ P2,)? —mim3
BBy

P2—>2 = Urel

A Testparticles to increase statistics
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Charm quark production in a static box
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Time scale of chemical equilibration UNIVERSITAT

Toy model: consider box of gluons with just two processes

g+g—c+c Initial conditions:

c+c— g—+g thermally distributed gluons

Rate equation: Matsui, Svetitsky, McLerran,

Phys. Rev. D (1986)
Biro, van Doorn, Muller, Thoma,
Wang, Phys. Rev. C (1993)

6,-_;_ (HCH“) — Rgg—:-cf: - RCE—:-Q‘Q‘

with
1

2
Rgg—mE = E < Ogg—sceUrel = ng

RcE—>gg =< Ocg—ggVrel > NeNg
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Box calculation T, =400 MeV
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Box calculation T, = 800 MeV UNIVERSITAT
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Time scale of chemical equilibration UNIVERSITAT
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Heavy quark production in
heavy-ion collisions







Initial charm in hard parton scatterings
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PYTHIA - CTEQSI

PYTHIA - CTEQ@m s

NLO, M=1.3GeV e

LOpQCD - CTEQSI '+
STAR

PHENIX =@ |

400 . ,
Three approaches: B
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300 f
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AB 3.
dox I
5 cé — :1313?20(:131,3:2) 28
dp7dy.dys ¢ ol
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2. NLO pQCD
Distributions from R. Vogt
3. PYTHIA
Monte Carlo Event
Generator

for nucleon-nucleon
collisions

very sensitive on

A parton distribution
functions

A factorization scale

A renormalization
scale

A charm mass

Jan Uphoff
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Initial gluon distribution for parton cascade uyuErs AT

A PYTHIA
scaling to heavy-ion collisions with Glauber model (considering shadowing) and energy

conservation A hard partons ~ N,;,: number of binary collision

A soft partons  ~ A: number of nucleons

A Minijets (low p; cut-off at 1.4 GeV)

A Color glass condensate H.J. Drescher & Y. Nara, Phys. Rev. C75 (2007)
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Charm production in the QGP

BAMPS simulation of QGP phase at RHIC
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Visualization
framework courtesy
MADAI
collaboration,

funded by the NSF
under grant# NSF-PHY-
09-41373
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Charm production in the QGP at RHIC UNIVERSITAT
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Charm scales with number of bin. coll. UNIVERSITAT
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Charm production in the QGP at RHIC UNIVERSITAT
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Charm production in the QGP at RHIC UNIVERSITAT
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Charm production in the QGP at RHIC
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Charm productlon In the QGP at RHIC UNIVERSITAT
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Charm production in the QGP at LHC UNIVERSITAT
LHC
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Charm fugacity at LHC UNIVERSITAT
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Bottom production in the QGP at LHC UNIVERSITAT
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Elliptic flow and nuclear modifiction factor
In heavy-ion collisions
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v, and R,, for gluons UNIVERSITAT
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Heavy quark elliptic flow v, at RHIC ONIVERSITAT
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Heavy quark elliptic flow v, at RHIC ONIVERSITAT
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Heavy quark scattering

Leading order perturbative QCD:

t channel is divergent for small t

screening:

should be of the order of the Debye mass



