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Introduction

Introduction

. . @ jet specta modification
@ suppression of leading hadrons - . .
. . o dijet and y-jet correlations
o dihadron and y-hadron correlations .
@ jet profiles

hadrons

How to determine the modification jet:
@ energy loss of the leading shower partons

o the redistribution of the lost energy in the
medium

from Yasuki Tachibana

we need a complete understanding of both jet transport and jet-induced medium excitation.



Introduction

LBT model (Linear Boltzmann jet transport model)

LBT model studys jet transport in QGP medium.

@ jet transport is simulated according to a linear Boltzmann
equation
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@ consider both elastic and inelastic processes

@ keep track of jet shower parton and thermal recoiled parton

o take into account of back reaction and denote initial thermal
partons in each scattering as “negative” partons

@ assume propagation partons follow a classical trajectory

@ linear approximation:neglect interaction between jet shower
partons and recoiled partons

Hanlin Li, etc Phys.Rev.Lett. 106, 012301
Xin-Nian Wang, Yan Zhu Phys.Rev.Lett. 111, 062301
Yayun He, Tan Luo, Xin-Nian Wang, Yan Zhu Phys.Rev. C91 (2015) 054908 from Tan




[@UBIRNTIGENOMN  the framework of CoLBT-hydro model

CoLBT-Hydro model

Coupled Linear Boltzmann jet transport with 3+1D hydrodynamical model

LBT 3+1D hydro
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CoLBT-Hydro model is used to
simulate both the transport of jet
shower partons and jet-induced
medium excitation.

Figure : The structure of CoLBT-Hydro model

@ The source term JV can be expressed by:
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soft: partons with p.u < Ecut neg: “negative” partons from back reaction

o Assumption:Instantaneous local thermalization of deposited energy and momentum



CoLBT-hydro model

Initial condition and hadronization

Initial condition: pythia AMPT model

LBT 3+1D hydro
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Hadronization: Combination model Cooper Frye

Figure : The structure of CoLBT-Hydro model

Hadronization:
o LBT part:
@ Record all hard partons’ information at 7 < 7,

Initial condition and hadronization

Initial condition:
@ hydro initial condition

@ initial production positions o
partons

@ energy-momentum of jet par

different in each event

@ Put these information into recombination model from Texas A-M group
Kyong Chol Han, Rainer J. Fries, Che Ming Ko J.Phys.Conf.Ser. 420 (2013) 012044

@ Hydro part:Cooper-Frye formula
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Y-hadron correlations with CoLBT-hydro

Modification of y-hadron correlation: a good probe of parton energy loss in QGP medium.

@ direct photons can be used to better measure the initial jet energy.

Y-hadron correlations in p+p collision:
@ initial jet show partons for y-jet events in p+p collision
@ hadronization with recombination model.

Y-hadron correlations in Au+Au collision:
@ jet-medium interaction simulated in CoLBT-hydro

@ background subtraction: hydro with y-jet - hydro without y-jet in the same initial
condition.

We study in particular the evidence of jet-induced medium excitation in soft hadrons associated
with the suppression of leading hadrons due to parton energy loss in y-jet events of heavy-ion
collisions.



Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=0.4fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=0.8fm

COLBT-HYDRO COLBT-HYDRO MINUS BACKGROUND

energy density energy density



Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at r=1.2fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=1.6fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=2.0fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at r=2.4fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=2.8fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=3.2fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=3.6fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=4.0fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at r=4.4fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=4.8fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=5.2fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=5.6fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=6.0fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=6.4fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=6.8fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=7.2fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=7.6fm
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Jet propagation and jet-induced medium excitation

Jet propagation in hot medium at 7=8.0fm
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Medium modification of y-triggered hadron yields in RHIC energy

10° : In our calculation
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Medium modification of y-triggered hadron yields in RHIC energy
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With p% range increasing:

@ Transition point from
suppression to relative
enhancement shifts to larger &

@ Transition point corresponds to
the fixed pr range

1
& =log—
Z

z=pl/p}

We can get that enhancement at small £ due to medium excitation.
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Simulation and Results Medium modification of y-triggered hadron yields

Ix4 for diffrent away-side integration range
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With azimuthal angle range
decreasing:
@ the enhancement at high £
becomes smaller
@ the point with [44=1 shifts to
larger &
the soft hadron enhancement has sig-
nificant contributions from both small
and large azimuthal angle relative to
the jet direction.
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Simulation and Results y-hadron azimuthal correlation in RHIC energy

Y-hadron azimuthal correlation in RHIC energy

® Au+Au jet+m.e. 4+ Au+Au jet-only =+ p+p

(@) 0 < pl<1GeV/c (b) 1< pl < 2GeVJ/c ]
* 5=0.946 * 0=0.681]
+ 0=0.837 4+ 0=0.472]

+ 0=0.736

+ 0=0.396]

(c) 2 < ph < 4GeV/c
® 0=0.354
+ 0=0.312
+ 0=0.264

(d) pl> 4GeV/c 1
e g=0.212
+ 0=0.212]
& g=0.204]

A ¢'yh

AuAu200GeVO0 ~ 12%
12 < P} < 20GeV/c
|Ap — 7| < 1.4;|n| < 1.0
o gaussian width
@ large suppression at large pr
range

@ significant enhancement of
hadron yields at small py range

@ abroadened peak at small pt
range

e smaller hadron yield in near side
at small pr range



Simulation and Results y-hadron azimuthal correlation in RHIC energy

Y-hadron azimuthal correlation in RHIC energy

Jet propagation in hot medium at 7=8.0fm
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negative distribution at gamma direction is due to the effect of diffusion wake caused by the
deposition of energy-momentum into the medium



Summary and outlook

Summary and outlook

o We develop CoLBT-Hydro model for simultaneous event-by-event simulations of
jet propagation and hydrodynamic evolution of the bulk medium including
jet-induced medium excitation.

e CoLBT-hydro describes well both the suppression of leading hadrons due to
parton energy loss and enhancement of soft hadrons due to jet-induced medium
excitation.

e The onset of soft hadron enhancement at a constant p’% with broadened angular
distribution and depletion of soft hadrons in the Y direction

Outlook:
e 3+1D viscous hydro
o different jet type
o different collision energy and centrality
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how is the lost energy redistributed in the medium

AN/dAD

random direction — pos_x — neg_x — pos_y

0<pp<1GeV/e

1<ph<2GeVie

2<ph<4GeV/e
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