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- Standard axis: L N
coordinates in (y, @) of jet clustered with anti-k; algorithm ‘
and combined with E-Scheme
groomed-away .- goft

- Groomed axis:
standard axis of groomed (with Soft Drop) jet
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Jet have aifferent axes

------------------------------------------------
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: P Cal et al., JHEP 04 (2020) 211 .
: ALICE, arXiv:2211.08928, JHEP In press :
" ALICE, arXiv:2303.13347 :

- Standard aXiS: ...................................................

coordinates in (y, @) of jet clustered with anti-k; algorithm LA
and combined with E-Scheme

groomed-away .+ soft

= Groomed axis: SD

standard axis of groomed (with Soft Drop) jet
Standard

- Winner-Takes-All (WTA) axis:
- recluster jet with CA algorithm

-2 — 1 prong combination by taking direction of harder

prong and pr o = Pr,1 T Pr1,2 -
- Resulting axis insensitive to soft radiation at leading power
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ANgle between pairs of jet axes
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. P, Cal et al., JHEP 04 (2020) 211 .
: ALICE, arXiv:2211.08928, JHEP In press :
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- Standard axis: T rrrsssssrrsasssssrsassssarsannssannnnnnnnnant’
coordinates in (y, @) of jet clustered with anti-k; algorithm ‘
and combined with E-Scheme P
groomed-away \ soft & &

- Groomed axis:
standard axis of groomed (with Soft Drop) jet

- Winner-Takes-All (WTA) axis:
- recluster jet with CA algorithm

-2 — 1 prong combination by taking direction of harder

prong and py oy = Pr,1 + Pr,2 e
- Resulting axis insensitive to soft radiation at leading power
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Results In pp

ALICE, arXiv:2211.08928
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:XD@H mental results ALICE, arXiv:2303.13347

ALICE
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GI"OOmiﬂg impact ALICE, arxiv:2308.13347

ALICE
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NModitication iIn Pob—PDb ALICE, arXiv:2303.13347

ALICE
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ALICE

Casalderrey-Solana et al., JHEP 10 (2014) 019
Hybrid --------------------- Hulcher et al., JHEP 03 (2018) 010
Casalderrey-Solana, et al JHEP 03 (2017) 135
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MATTER+LBT oo JETSCAPE, arxiv:2204.01163
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SRR TR Ringer et al., PLB 808 (2020) 135634
pT broadening

All models (but one) qualitatively
agree with measurement
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MOdﬂ(\ed Q/ g ﬂ’aCJUOﬂ ALICE, arXiv:2303.13347
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ALICE
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\Vedium resolution lengtn

ALICE

L...: characteristic scale of the medium at which a splitting can be resolved

~

Lres =0

medium resolves splitting
immediately after parton fragments.

Fully-incoherent energy loss
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\Vedium resolution lengtn

ALICE
L...: characteristic scale of the medium at which a splitting can be resolved
_—— —
T L
Lies=0 Lies = 00
medium resolves splitting medium does not resolve splitting.

immediately after parton fragments.
Fully-coherent energy loss
Fully-incoherent energy loss
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\Vedium resolution lengtn

ALICE

L...: characteristic scale of the medium at which a splitting can be resolved

R : ; I

" A : : \

v

Lres = 0 Lres — 2/“T Lres = OO

medium resolves splitting Intermediate case medium does not resolve splitting.
immediately after parton fragments.
Fully-coherent energy loss
Fully-incoherent energy loss
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FUATE. AR, .. to probe microscopic structure of QGP

WTA — Standard, R = 0.2, |»n| < 0.7

60 < p2"® < 80 GeV/e

- Ch-particle jets, anti-k+

P ] HYbnd (Lres —_ O)
Hybrid (L. = 2/xT)
Hybrid (L5 = 0)

0 0.02 004

ALICE, arXiv:2303.13347
Casalderrey-Solana et al., JHEP 10 (2014) 019

Hulcher et al., JHEP 03 (2018) 010
Casalderrey-Solana, et al JHEP 03 (2017) 135
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Data favors mechanisms of incoherent \‘
energy loss in the QGP* '

\ *based on the Hybrid model
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ALICE

First measurement of jet-axis differences in Pb—Pb and pp collisions

ALICE, arXiv.2211.08928, JHEP In press
ALICE, arXiv:2303.13347
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—Nergy-energy correlators

=2 =TT L,
_ 2 2 e
~ - _ T =e -~ o
~ < _ P,
b
doppe Z do(R'; ) Pr.iPr,; SRy — Ry ;) - Reduced sensitivity to soft radiation
dRL ij p%,jet |

- related to p weighting
Komiske et al., PRL 130 (2023) 051901

e et al., arXiv:2205.0341 4 - No need for grooming
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VWhy study this observaple’

-Separation of perturbative and non-perturbative regimes

-When virtuality approaches Agcp ~

EEC undergoes phase transition

=Calculable in pQCD (stringent theory tests)
-path towards calculations in strongly-coupled limit

t ~ 1/(ppRY)

R. Cruz-Torres - HP23
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\
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3.0
- Two-Point Energy Correlator |
¢ CMS Open Data
2.0 T
| -- { } = NLL
1.5/ }
! Not corrected for
1.0/ } 3 detector effects
- { AKS5 Jets, |n| < 1.9
T { { } pr = 500-550 GeV -
0071 SIS EEP NP BPE - = S
0.001 0.005 0.010 0.050 0.100 0500 1

Ry,
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VWhy stuay this observable”

-Separation of perturbative and non-perturbative regimes
-When virtuality approaches Agcp ~

EEC undergoes phase transition

jet
T

Ry —

=Calculable in pQCD (stringent theory tests)
-path towards calculations in strongly-coupled limit

% 80 WTA-Standard | i
5 D:?é _ - 40< p‘T’h ® < 60 GeV/c _
3 - pp, Vs =5.02 TeV
25 40k R =0.2, Injetl <0.7
—| 7, ALICE
bsg 204 -

0.02 0.04 0.06 0.08
AR

axis
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Contrast with
more traditional

jet substructure

observables
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Hadronic Physics
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Evolution

3.0
- Two-Point Energy Correlator |
¢ CMS Open Data
= =L
| -- { } = NLL
1.5/ }
I Not corrected for
1.0} } ] detector effects
- { AKS5 Jets, |n| < 1.9
T { { } pr = 500-550 GeV -
0.001 0.005 0.010 0.050 0.100 0500 1
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L AEWS

O | | | | | | | | |
oo - ALICE Preliminary .
% O _ pp \s=5.02TeV _
X _ Anti-k; ch-particle jets, R = 0.4, |77_et| <0.5 |
ko) ptrk > 1.0 GeV/c | ch jet
™ 2 6 - p -

i
e (20, 40) GeV/c_
® (40, 60) GeV/c
e (60, 80) GeV/c

oy,

O | | | |
107
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—Xperimental results

-Correction factor is small

- =Small systematics (< 4%)

ALICE

Measurement carried out In

ph it € [20,80] GeV/e (R = 0.4)

Detector effects corrected bin-by-bin |

-Data and MC (PYTHIA 8 & Herwig 7) agree at
detector level .
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_ ALICE Preliminary
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Model comparison
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_ ALICE Preliminary
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-Peak shifts to lower R; at higher

-Herwig 7 describes data slightly better than PYTHIA 8
-Data has broader width than Herwig 7
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= VLw Universal benavior of the transition region

virtuality ~ prR;

t ~ 1/(prRY)

O 1 l |
o - ALICE Preliminary .
% O _ pp |s=5.02 TeV _
X | Anti-k; ch-particle jets, R = 0.4, |niet| <0.5 i
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B e (20, 40) GeV/c _
u + + ® (40, 60) GeV/c
+ _+_ + e (60, 80) GeV/c
41~ + -o-:t:'*' .
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- -0
b Fe
= + ]
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—— _..-.- -.-.-.' -
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0 I
107 107
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L AEWS

virtuality ~ prRy

t ~ 1/(prRY)

Universal behavior of the transition region
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= VLw Universal benavior of the transition region
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NLL calculations correspond to full (charged+neutral) jets and are normalized to data in perturbative region
R. Cruz-Torres - HP23

Lee et al., arXiv:2205.03414

From right to left:

Deviation between data and
onset of non-perturbative effects

Agreement between data and free hadron scaling:
onset of uniformly distributed hadron scaling behavior



Comparison to pQCD L6 et ., arXiv:2205.03414
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summary
First measurement of angle between jet angles

- Pb—Pb distributions narrower than pp ->

consistent with g jets more active than g jets in the QGP.

R. Cruz-Torres - HP23
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summary
First measurement of angle between jet angles

- Pb—Pb distributions narrower than pp ->
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summary
First measurement of angle between jet angles

- Pb—Pb distributions narrower than pp ->
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summary

ALICE
Energy-Energy Correlators
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Summary

ALICE

Energy-Energy Correlators - i -
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summary
Energy-Energy Correlators

- First fully-corrected EEC measurement at LHC.

- Clear separation between hadronic, partonic, and
transition (hadronization) regions.

- p—Pb and Pb—Pb coming in the future. Stay tuned!

R. Cruz-Torres - HP23
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[hanks for your attention

ALICE

Check out other related ALICE talks!

- Exploring medium properties with hard transverse momentum splittings using groomed jet substructure
measurements in Pb-Pb collisions with ALICE (link)
Raymond Ehlers

- Measurement of the jet mass and angularities in Pb-Pb collisions at 5.02 TeV with ALICE (link)
Ezra Lesser

- First measurement of jet angularities with D"-meson tagged jets with ALICE (link)
Preeti Dhankher

And posters:

- Multiplicity dependence of charged-particle jet properties in pp and p-Pb collisions with ALICE (link)
Debjani Banerjee

- Measurement of the transverse momentum (/1) distributions of charged-particle jet fragments in pp collisions

at4/s = 5.02 TeV with ALICE (link)
Jaehyeok Ryu

R. Cruz-Torres - HP23 39


https://wwuindico.uni-muenster.de/event/1409/contributions/2069/
https://wwuindico.uni-muenster.de/event/1409/contributions/2083/
https://wwuindico.uni-muenster.de/event/1409/contributions/2064/
https://wwuindico.uni-muenster.de/event/1409/contributions/2220/
https://wwuindico.uni-muenster.de/event/1409/contributions/2578/

ALICE

SACKUP
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Results: WTA - SD (0.1,0) G
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Results: WIA - SD (0.2,0)
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%@SU‘J[S Hq pp ALICE, arXiv:2211.08928, accepted by JHEP

ALICE
More grooming
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Grooming and Soft Drop

Grooming: systematically removing soft, wide-angle radiation from a jet to
mitigate effects such as ISR, MPI, and pileup.

Declustering

Soft Drop: JHEP 1405 (2014) 146 (1402.2657)
After reclustering with C-A, decluster and check:
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Check is the first split satisfies the SD condition
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Grooming and Soft Drop

Grooming: systematically removing soft, wide-angle radiation from a jet to
mitigate effects such as ISR, MPI, and pileup.

Declustering

\'/
Soft Drop: JHEP 1405 (2014) 146 (1402.2657)
After reclustering with C-A, decluster and check:
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Grooming and Soft Drop

Grooming: systematically removing soft, wide-angle radiation from a jet to
mitigate effects such as ISR, MPI, and pileup.

Declustering
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Grooming and Soft Drop s

ALICE

Grooming: systematically removing soft, wide-angle radiation from a jet to
mitigate effects such as ISR, MPI, and pileup.

Declustering

\'/
Soft Drop: JHEP 1405 (2014) 146 (1402.2657)
After reclustering with C-A, decluster and check:

min( pry > Pra) 2 ARy,
> Zcut( R

Pr1t P12

ARy, = \/()’1 — Y2)2 + (¢ — 602)2

z.. and p free parameters
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- What remains defines the groomed jet Groomed-away

constituents
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AL ICE Detector

ALICE
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( 02T ALICE high-resolution
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"N tracking (ITS+TPC) —
high-precision
measurement
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