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jetsin PbPb collisions

more central collisions
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what happens to jets as they pass th

what ¢

rough the quark-gluon plasma?

oes that tell us about t

ne properties of the QGP?



event classification: centrality
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jet reconstruction in heavy ion collisions in ATLAS

) Average
Anti-k; transverse energy

Algorithm density: p(n, layer)
Reconstructed
+ — > — > + — > Nl Jote
Calorimeter Flow modulation
towers (V2, V3, Va)
t lterative subtraction I

Fanti-k; R =0.4,\s,,=5.02TeV
400F 2015 Pb+Pb data
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calorimeter towers in Nxp
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large UE: R= 0.4 jet = At =
0.5
subtract up to 150 GeV from jet
energy




jet performance

- Jet Energy Scale:
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~1% centrality dependence above 100 GeV

+ Jet Energy Resolution: degraded in central collisions wrt pp due to
underlying event fluctuations



1805.05635 Jet quenChing

Raa = number of jets in PbPb collisions/ pp collisions scaled by nuclear thickness function
Raa =1 — jets in PbPb collisions like pp collisions

- I S
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significant quenching over entire kinematic range of the measurement out to ~1TeV
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rapidity dependence of R

1805.05635
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* increase RAA with |y|

® et prspectra become steeper with
increasing |y|

e decrease RAA with |y]



rapidity dependence of R

why rapidity?

o fraction of quark jets increases with |y| at  osf

fixed jet pr

e quarks jets should lose less energy than
gluon jets

* increase RAA with |y|

® et prspectra become steeper with
increasing |y|

e decrease RAA with |y]

(Iyl<0.3)

V)R,

1805.05635
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XeXe-a first look at lighter ions

charged hadrons
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what about the structure of the jets in
PbPb collisions?



calorimeter response to light jets
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jet fragmentation

how do the particles in the jet carry its momentum?

chh 1 dnch

1
D(z) = D =
( ) ]Vjet dz (pr) ]vjet dpr

7 = pTCOS AR /pjjfEt

/

/




unfolding for fragmentation functions

measured

A

pr jet

track z

response matrix in prmeas, Pr.trues Zmeass Ztrue

unfolded

A

pr jet

- >
particle z
1805.05424 o



unfolding for fragmentation functions

measured

A

pr jet

track z

response matrix in prmeas, Pr.trues Zmeass Ztrue

Prjet: 251-316 GeV
T

f | N . .F ATLAS ]
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O3 . _F° pps=502TeV,25pb"
A c N 1'25_ anti-k, R=0.4 jets, ly**'1<2.1 :I: small UE effect
29 114 similar unfolding change i
+— -
E & PbPb
D 3 h: : PP
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o 08 251 < p <316 GeV ]
& 0,756 L L
> 107 10™ 1
" z
particle z

1805.05424 12



unfolding for fragmentation functions

measured

A

pr jet

measured / unfolded

track z

response matrix in prmeas, Pr.trues Zmeass Ztrue

unfolded

A

pr jet

- >
particle z
1805.05424

Driet: 126 - 158 GeV
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Z

12



fragmentation functions in PbPb collisions

N 10’ ATLAS 126 <p)” <158 GeV
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y collisions
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fragmentation functions in z & pr
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fragmentation functions in z & pr
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fragmentation functions in z & pr

® 126 < P < 158GeV
¢ 200 < pjft < 251 GeV
d 316 < p' < 398 GeV

Pb+Pb, s, = 5.02 TeV, 0.49 nb™, 0-109
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1072 107"

high z scaling:

related to fragmentation?
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fragmentation functions in z & pr
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high z excess

Interpreting Single Jet Measurements in Pb+Pb Collisions at the LHC

+ Hybrid Model R.=0
-+ Hybrid Model, R -3
EQ model

Martin Spousta?, Brian ColeP 1504.05169
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larger energy loss for gluons than 1.5
quarks followed by pythia

fragmentatior L :
| Pb+Pb, |5, =5.02 TeV, 0.49 nb”, 0-10% |
0.5 pp.{s=5.02TeV, 25 pb" _
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jet fragmentation (

1)

where are the particles in and around the jet?
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ATLAS-CONF-2018-010
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radial dependence of low pr particles

| | | | | | | | | |
- 4__ATLAS Preliminar
Q y
Q - Pb+Pb |5, =5.02 TeV, 0.49 nb™
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or < 4 GeV: broader angular
distribution in PbPb

or > 4 GeV: narrower angular
distribution in PbPb

modifications grow with radius within the jet cone

ATLAS-CONF-2018-010
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why jet mass in PbPb collisions?

/ m/pr related to the angular width of

/ the jet

physics question: how are the parton showers resolved by the QGP?

experimental question: how does R depend on m/pr?

19



m/pr distributions: PbPb & pp collisions
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Raa as a function of m/py

R= 0.4 anti-k; jets
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some theory comparisons
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some theory comparisons
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some theory comparisons
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summary

»  ATLAS has many complementary results designed to constrain the physics of jet
quenching

» focus on unfolded results which allow comparisons across observables and to
models

many model calculations available already
» focus on systematic measurements as a function of jet prand rapidity

've only flashed the photon-jet results (see Dennis Perepelitsa’s talk) but they are a
key part of the ATLAS program

what are the most important measurements to move make with the 2018 data to
constraint the physics of jet quenching?

« full results: https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HeavylonsPublicResults
looking forward to extending these measurements with the
2018 data!
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flow effects on JES & fake jet rejection
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jet mass performance

* jet mass scale (JMS):

approximately
independent of
centrality

» expected from worse .

UE in this region

jet mass resolution (JMR):
increases in central
collisions and at low jet
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unfolding
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