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Motivation

QCD: a non-abelian SU(3) gauge theory
asymptotic freedom: color confinement:
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Motivation

QGP: a hot and dense quark-gluon “soup”, created by “the little bang”, like an early universe
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Motivation

What properties does the QGP have?
v The most perfect fluid n/8 2 (1 — 2) /AT 5 Romatschke and U. Romatschke, Phys. Rev. Lett. 99, 172301 (2007)
v The most vortical fluid w / T ~ 0.001 L. Adamezyk et al. [STAR Collaboration], Nature 548, 62 (2017)
v The most opaque medium (j/T?’ ~ 4 — 8 K. M.Burke etal. [JET Collaboration], Phys. Rev. C 90, no. 1, 014909 (2014).

How to probe the QGP?

Soft probes: hydrodynamics, ...

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

|

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

%" (quenched) jet

Fig: An illustration of jet quenching.
D. d'Enterria & B. Betz, (2009). 10.1007/978-3-642-02286-9_9.
W. Chen et al, Phys. Lett. B 777 (2018) 86-90
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Motivation

Jet quenching observables:

v Inclusive jet nuclear modification factors R4 =
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Motivation

Jet quenching observables:
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Motivation

Jet quenching observables:

v

«+ Gamma-triggered jet transverse momentum imbalance =z, = p'/p).

v
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How to extract jet quenching information from experimental data?



Bayesian extraction of jet energy loss distributions
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Bayesian extraction of jet energy loss distributions
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Summary

v Jet energy loss distributions and averaged jet energy loss can be extracted from
experimental data with the state-of-art Bayesian analysis.

v Averaged jet energy loss is slightly stronger than a logarithm form

v On average only a few number of out-of-cone jet-medium scatterings take place when
a jet traverses the medium.

v Such a method can be used to constrain transport models of jet quenching.

Outlook

+ How to extract jet quenching information, such as the path length dependence of jet
guenching, with multiple jet quenching observables from the experimental data?



Thanks for your attention!
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