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Motivation

Jets are known to lose energy when
going through the Quark-Gluon-Plasma
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Motivation

Jets are known to lose energy when What can we do to improve our
going through the Quark-Gluon-Plasma understanding of energy loss in QGP?

Z/y-tagged jets are useful for two reasons:
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What can we do to improve our
understanding of energy loss in QGP?

Z/y-tagged jets are useful for two reasons:
1) Constraining the jet flavor
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Motivation

Jets are known to lose energy when
going through the Quark-Gluon-Plasma

Z/Yy

GQP

Quenched jet

What can we do to improve our
understanding of energy loss in QGP?

Z/y-tagged jets are useful for two reasons:

2) Constraining initial the jet momentum

e E/W bosons do not interact strongly with QGP

e Different than di-jets where both jets are quenched
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Isolated y Raa
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* Raa consistent with unity ==> means no Eloss, can be used to tag initial energy In y-jets events
e (Good understanding of isolated E/W production in p+Pb and Pb+Pp collisions
e Provides a direct way to test perturbative QCD and nPDFs



Energy loss — using momentum imbalance



Energy loss — using momentum imbalance 8

Jet pr Ap > Tx/8 pit> 30 GeV Agp > Tr/8 pi'>31.6 GeV
CMS et < 1.6 77| < 1.4 ATLAS || < 2.8 |n"| <2.37
N
| 5 p! € (60,80) GeV/c _gf 13 0-10%
, e PbPb 0 - 30% > _112
2 45 o= p]=63.1-79.6 GeV
2>' 1 ] pp (same each panel)
= 8-2 =} Pb+Pb
0.4
0.2
. »|. W PbPb 30 - 100% e
- | /PP (smeared) X 1.8 50-80%
T =1 > > . E
§p Z | <" 0.8 3 14F
© 5 06 > "
Momentum imbalance: —|Z < o8
0.4 S 0.6;— E
_ ety .y 0.2 0.4F
. = 0.2F
Xjy = Pr /Py 1 -

02040608 1 1214161.8

Phys. Lett. B 789 (2019) 167

e Consistent results between detectors
e Jets loss more energy in central collisions

Phys. Lett. B 785 (2018) 14



Energy loss — using momentum imbalance
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e Consistent results between detectors
e Jets loss more energy in central collisions
e Qualitatively good agreement with theoretical calculation
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Energy loss — using momentum imbalance
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e y-jet measurement down to pr = 20 GeV ( first at LHC)
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Energy loss — using nuclear modification factor



Energy loss — using nuclear modification factor
AP(y,jet) > n/2

/ Y \
\ Er > 50 [GeV]
" n| < 2.37 pt > 50 [GeV] K
\ n| < 2.8 d

* Y is used only for tagging the event
 Enhanced quark fraction
* No strong back-to-back requirement
 [he motivation is to compare with inclusive jet Raa ==> quark vs gluon energy loss

13



Y-tagged jets vs inclusive jets in pp and Pb+Pb collisions 14
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y-tagged jets measured for three centralities classes
iIn Pb+Pb data

y-tagged jets to inclusive R=0.4 cross-section ratio:

* Relevant for Raa modification interpretation
* |Inclusive jet spectra steeper than y-tagged jets
—> |ess suppression for y-tagged jets
* |sospin/nPDF effect also plays an important role
—> larger suppression for y-tagged jets
O The two effects are expected to have similar
magnitude but opposite sign

Inclusive jets from PLB 790 (2019) 108



y-tagged jets vs inclusive jets in Pb+Pb collisions
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Nuclear modification factor, Raa,
measured for y-tagged jets and
inclusive jets from PLB 790 (2019) 108:

* y-tagged jets Raa measured for three
centrality classes, central Raa more
suppressed than peripheral

» y-tagged jets (quark-jet dominant)
found to be less suppressed than
inclusive (gluon-jet dominant) jets in
central collisions



y-tagged jets vs inclusive jets in Pb+Pb collisions 16
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Central collisions nuclear modification factor, Raa, of inclusive jets, y-tagged jets, and ratio:
* Inclusive jets Raa, Is well modeled by theoretical calculations
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Central collisions nuclear modification factor, Raa, of inclusive jets, y-tagged jets, and ratio:
* |Inclusive jets Raa, Is well modeled by theoretical calculations

* y-tagged jets Raa, in general, under-estimated by theoretical calculations
SCETg reproduces both, this results could help constrain the parameter space
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Central collisions nuclear modification factor, Raa, of inclusive jets, y-tagged jets, and ratio:
* |nclusive jets Raa, Is well modeled by theoretical calculations

* Y-tagged jets Raa, In general, under-estimated by theoretical calculations
« SCETg reproduces both, this results could help constrain the parameter space
* Raa ratio ~30% above unity in central collisions



Where is the energy going? — with reconstructed jets
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Where is the energy going? — with reconstructed jets
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Where is the energy going? — using reconstructed jets AL 121 242001 2018 2
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Where is the energy going? — with reconstructed jets
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e Small relative modification of jet core
e Enhancement of particles away from jet axis



Where is the energy going? — without reconstructed jets
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Track pr

Why??
 To remove jet pT bias

We use Z-boson (intead of y)
 Almost no background
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PRL 126 (2021) 072301 A¢ > 3r/4
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Where is the energy going? — without reconstructed jets
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PRL 126 (2021) 072301
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e Enhanced low-prt and depletion of high-pt particles
e Consistent results between detectors
e | ow pt hadrons, sensitive to medium response (wake)
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e Qualitatively similar depletion of high-pt particles between LHC and RICH
e RICH significant Lower pT with respect to LHC



with and without reconstructed jets
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Y pt> 60 GeV

e Similar pattern with and without reconstructed jet
* pt > 30 GeV, may result in a selection bias against events with more energy loss ... ?
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Thank youl!



