




2- Where they are from? - Context



3- What am I looking to gain out of this workshop?

How do jets talk with the QGP?
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How to measure if a probe is affected by the medium? 

RAA = ratio between the production yield in PbPb and the production yield in pp, 
normalized by the number elementary collisions  

RAA = σpp × TAA 

NAA 

TAA= overlap nuclear function 
Estimated with Glauber model 
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 5Lecture - Jet quenching theory - Students day HP2018 

[For HF and quarkonia see Gossiaux and Trzeciak lectures] 

Sasha Milov              ATLAS Hard Probes overview               HP2018,  Oct 1, 2018, Aix-Les-Bains

pT, centrality and η dependencies of jet suppression at 5.02 TeV in Pb+Pb

Good consistency with 2.76 TeV results.

RAA in central collisions flatten at pT above 200 GeV

Peripheral are still significantly suppressed

More suppression at high-|y| compared to mid-rapidity

Model comparisons will be shown in the talk

Radim Slovak

arXiv:1805.05635
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ATLAS
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Jet suppression in Pb+Pb

and many more …

STAR 0306024

STAR 1609.03878

PHENIX 0308006

CMS RAA QM-17 compilationATLAS 1805.05635

ATLAS 1011.6182

CMS 1202.5022

ALICE 1506.03984v2

PHENIX 1212.3323

STAR 1302.6184

First measurement of jet mass in Pb–Pb and p–Pb collisions ALICE Collaboration
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Fig. 10: Fully-corrected jet mass distribution for anti-kT jets with R= 0.4 in the 10% most central Pb–Pb
collisions compared to PYTHIA with tune Perugia 2011 and predictions from the jet quenching event
generators (JEWEL and Q-PYTHIA). Statistical uncertainties are not shown for the model calculations.
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Fig. 11: Fully-corrected mean jet mass compared to PYTHIA Perugia2011 and the jet quenching event
generators (JEWEL and Q-PYTHIA) for anti-kT jets with R = 0.4 in the 10% most central Pb–Pb colli-
sions.

collisions. By constraining both energy and virtuality experimentally, differential jet mass measurements
could provide further non-trivial tests for models of in-medium shower evolution.

The ratio of the jet mass distribution in central Pb–Pb collisions and minimum-bias p–Pb collisions is
compared to that in PYTHIA Perugia 2011 simulations at the two center-of-mass energies. The data ratio
is compatible with the PYTHIA expectation at the two center-of-mass energies within systematic uncer-
tainties. A hint of a difference within statistical uncertainties only in the ratio and in the mean jet mass in
the lowest pT,ch jet range is of interest to motivate further work on reducing the systematic uncertainties
in order to increase the precision in jet mass measurements as well as pursuing more differential studies,
for example with respect to hard fragmenting jets.

The fully-corrected results are consistent with the observation based on detector level comparison with
PYTHIA embedded jets. The measured jet mass in Pb–Pb collisions is not reproduced by the quenching
models considered in this letter and is found to be consistent with PYTHIA vacuum expectations within
systematic uncertainties. These results are qualitatively consistent with previous measurements of jet
shapes at the LHC [20, 62], which show only relatively small changes of the particle distributions in jets
in Pb–Pb collisions compared to pp collisions. The JEWEL model with “recoil on”, which describes
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Yen-Jie Lee

“Ungroomed” Jet Mass

29Jet Physics in Heavy Ion Collisions

• No modification of the distribution 
is observed in ALICE and ATLAS 
data with respect to pp reference

• Cancelling effects from medium 
modifications of the shower and 
medium response


