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Fig: A schematic diagram of relativistic heavy-ion collisions.



Motivation

How to probe the QGP?
4+ Soft probes: hydrodynamics, ...

4+ Hard probes: large transverse momentum,
such as jets, hadrons and heavy flavors

Fig: An illustration of a jet.

Jet : a collimated spray of high p; particles

Jet quenching: jet energy loss and transverse
momentum broadening due to jet-medium interaction

Fig: An illustration of jet quenching.
. D. d'Enterria & B. Betz, (2009). 10.1007/978-3-642-02286-9 9.



Motivation

Jet quenching observables:
= The inclusive jet nuclear modification factor 1 do’
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Motivation

Jet quenching observables:
= The inclusive jet nuclear modification factor > n=1, direct flow

= The inclusive jet anisotropy flow v ** = ({cos[n(¢"** — ¥,,)])) > n=2, elliptic flow
» N=3, triangle flow
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v Jet quenching leads to jet suppression
v Path-length dependence of jet quenching leads to jet anisotropy

x Can we describe both jet R 4 4 and vget In a unified framework?



The linear Boltzmann transport (LBT) model
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The LBT model with a QGP-like medium: framework

The inclusive jet shower partons from PYTHIA 8
T. Sjostrand, S. Mrenna, and P. Z. Skands, JHEP 05 (2006) 026.

Initial condition from AMPT

Z.-W. Lin, C. M. Ko, B.-A. Li, B. Zhang, and S. Pal, PRC 72,
064901 (20095).

e-by-e 3+1D CLVisc: evolution with a hydro background:

out-of-cone jet energy loss
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Final inclusive jet



The Iinclusive Jet in pp collisions
pr distribution of pp collision within PYTHIA 8
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PYTHIA 8 can well describe the experimental data at
LHC energies for different rapidity ranges.



The Inclusive Jet Raa

# =, Shanshan Cao, Wei Chen, Tan Luo, Long-Gang Pang and Xin-Nian Wang. PRC 99 (2019) 054911
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Jet R,, has a weak pr dependence in the high prrange
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The Inclusive jet anisotropy vn



Initial jet producation at 2.76 TeV
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Jet azimuthal anisotropy
Jet v2 at 9. 02 TeV
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Azimuthal angle distributions clearly show the existence ofjetv,and v,.



p+ dependence of inclusive jet v2and vs

Event plane method: Scalar product method:
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Weighted with bulk v.from e-by-e hydro profiles, slightly larger than event plane method
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p+ dependence of inclusive jet v2and vs

Jet v, Jet v,
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Jet v.at both colliding energy are almost the same and have aweak prdependence
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Hard-soft tomography + = a(vP%)
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Almost linear dependence!
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Summary

v The LBT model can describe both jet suppression and jet anisotropy flow
v Jet anisotropy correlates with medium anisotropy

Outlook

» Extract path length dependence of jet quenching from experimental data

Thanks for your attention!
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