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Traditional approaches ' Interpretation of these observables is challenging. l

e Correlation
studies

See talk by Yongzhen Hou
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e Azimuthal
studies

Medium shape fluctuations
significant within centrality class.
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Centrality determination

Event centrality is determined by forward
multiplicity, not shape of overlap!
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Event-shape engineering

Aschaffenburg There is a wide distribution of event shapes within a given centrality class.
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ESE and jets: the big picture
IZ-?ARZD3
RAT
4 )
Can use event-shape
i ety engineering (ESE) as a dial
?nail‘vsfis with which to study jEt
ecnnique
guenching phenomena.

Results

Conclusions

* Measure jets

 Combine with information from underlying event
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Analysis technique

Aschaffenburg

1. Jet finder

e anti-k; R=0.2,04
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PROBES

Aschaffenburg

Introduction

Analysis
Technique

Results

Conclusions

Analysis technique

1. Jet

finder

anti-ky, R = 0.2, 0.4

2. Background subtraction

pedestal subtraction

Caitie Beattie
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Pt =D

T
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Analysis technique

Aschaffenburg

1. Jet finder

e anti-k; R=0.2,04

Introduction

2. Background subtraction

Analysis
Technique jet _ _jet,rec
* pr =pp — p4
Results
| 3. Unfolding + Efficiency Corrections
Conclusions

* 2D Bayesian unfolding procedure

* Reconstruction and kinematic efficiencies
Axes of unfolding:
* Jetp:
* Event-plane angle, ¢ — 1,
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Analysis technique

1. Jet

finder

anti-k;, R=0.2,0.4

2. Background subtraction

jet _ _jet,rec
br =Dr — pA

3. Unfolding + Efficiency Corrections

2D Bayesian unfolding procedure

Reconstruction and kinematic efficiencies

4. Resolution Correction
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Three-sub-event technique

Yale University

Hard Probes 2023

VOA 9,




Aschaffenburg
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Event-shape engineering in data

Event-Shape Engineering (ESE) classifies events according to their

anisotropy within a centrality class.
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Event-shape engineering and jets in data

Aschaffenburg No sensitivity of jet spectra to shape of underlying event.
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Event shape and pathlengths

Aschaffenburg

Pathlength differences not predicted in theory when considering
event shapes alone.
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Event-plane angles and ESE

Aschaffenburg

[Need to reconsider event-plane angles, as in the v,. ]

Introduction

It |S expected that the iI‘I- Beattie, Nijs, Sas, van der Schee, Phys. Lett. B 836 (2023) 137596
Analysis . . ~ T
e plane axis will be shorter n 0.5} 0 - 100% g class  Trajectum, PbPb’
Results than the out-of-plane axis. % 04 AGlimit22° ~ ——0-5%
N 20 -30%
~ L
Conclusions ; 03 AT _?0 - 60%
_ I / A in—-plane ]
A 0.2F /" S N out-of-plane
0.1 AN NN S
Ipz E"' ’,/' zz \\\ \\\\ \\\\\
0.0 —=s R

o 2 4 6 8 10

3cc  out-of-plane f 1/y w,dL* (fm)

Caitie Beattie Yale University Hard Probes 2023



Event-plane angles and ESE

Beattie, Nijs, Sas, van der Schee,
Phys. Lett. B 836 (2023) 137596
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Event-plane angles and ESE

Beattie, Nijs, Sas, van der Schee,
Phys. Lett. B 836 (2023) 137596

Aschaffenburg
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Event-plane angles and ESE Beattie, Nijs, Sas, van der Schee,

Phys. Lett. B 836 (2023) 137596
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PROBES

Aschaffenburg

Introduction
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Event-plane angles and ESE

Greate

r in- vs. out-of-plane

differences are predicted for large
g, events than for small g, events.

N ——

Beattie, Nijs, Sas, van der Schee, Phys. Lett. B 836 (2023) 137596

N

g, class  Ag limit 7 _ f
Co-t00% —are L=J1/yuy
—0-10%  ----- 22°
90 = 100% -

-----
- e

Beattie, et. al., Phys. Lett. B 836 (2023) 137596

~~ i ‘
= 0.5 90 — 100% g class
= 04 A limit 22°

Trajectum, PbPb |
—0-5% ]
—20 -30%
—50-60%
in-plane

~

S~ 1
>~
~

ié 1.8:‘
in I
!\v;]f 1.6}
214
o
i 1.2
L 1.2]
g
1.0
0

Caitie Beattie

20 40 60

centrality [%]

Yale University

80

10
~ B ‘ ‘ i
0.5¢ . ]
- 0 — 10% g class Trajectum, Pbe:
S e ——0-5%
S 0.4 A limit 22 20 — 30%
&= l — 50 -60%

in-plane
----- out-of-plane

Hard Probes 2023

10
J1/y udLr (fim)

12



Event-plane angles and ESE
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Event-plane angles and ESE
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Event-plane angles and ESE

Aschaffenburg

 Measurement was repeated with R = 0.4. See talk by Christos Pliatskas
_ o _ 28.3.2023, 9:00
* Dominated by systematics in low p; region.
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Conclusions

HARD
AsPcEa(a’eBnEbErg
*  Experimental measurements required to constrain
pathlength dependence of jet quenching.
Introduction
AEIEE * ESE, in combination with event-plane angle

Technique
information, offers a promising avenue.

Results

Conclusions

* Preliminary results consistent with expected path-
length dependent suppression in low to mid p-.

Higher statistics in Run 3 will allow for better precision

%Hig and a more differential measurement — stay tuned!
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