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A few measurements I will cover today

¢* Hadron-jet correlations in pp collisions at 13.6 TeV (Run 3 preliminary)

¢* Hadron-jet correlations in high-multiplicity pp collisions at 13 TeV (Run 2)

JHEP 05 (2024) 229

¢* Hadron-jet correlations in pp and central Pb—Pb collisions at 5.02 TeV (Run 2)

PRL 133 (2024) 022301, PRC 110 (2024) 014906
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Jet probes

Jets are collimated sprays of particles originating from initially hard-scattered partons

Jets in small collision systems (pp, p-Pb)
e Investigate the parton splitting functions
e Test the Cold Nuclear Matter (CNM) effects in p-Pb collisions
e Serves as a reference for jet-quenching measurements 1n heavy-ion collisions

e Scarch for possible QGP droplet formation in small collision systems [1.
,'-" Jet
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Jet probes

Jets are collimated sprays of particles originating from initially hard-scattered partons

Jets in small collision systems (pp, p-Pb)
e Investigate the parton splitting functions
e Test the Cold Nuclear Matter (CNM) effects in p-Pb collisions
e Serves as a reference for jet-quenching measurements 1n heavy-ion collisions

e Scarch for possible QGP droplet formation in small collision systems 0

Jets in heavy-ion collisions — study the transport properties of the QGP € Pb

e Partons interact with QGP and lose energy through medium-induced gluon

radiations (1nelastic) and collisions (elastic) with medium constituents:

e Jet(E) — Jet(E'— AE) + soft particles(AE)

yongzhen.hou(@cern.ch CLHCP 2025/10/30, Xinxiang, Henan
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Jet observables

Study structure of QGP by understanding jet modification from medium interaction (quenching)

e Several types of jet observables
e Jet reconstruction and declustering — substructure (rg, ©,) modification

e Jet yields and constituents — suppression and energy redistribution (R, A, / A A)

e Jet angular correlation — jet deflection (Ap)

Substructure modification Energy redistribution Deflection

yongzhen.hou(@cern.ch CLHCP 2025/10/30, Xinxiang, Henan
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Jet observables

Study structure of QGP by understanding jet modification from medium interaction (quenching)

e Several types of jet observables
e Jet reconstruction and declustering — substructure (rg, ©,) modification

e Jet yields and constituents — suppression and energy redistribution (R, A, / A A)

e Jet angular correlation — jet deflection (Ap)
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Jet observables

Study structure of QGP by understanding jet modification from medium interaction (quenching)

e Several types of jet observables

e Jet reconstruction and declustering — substructure (rg, ©,) modification

e Jet yields and constituents — suppression and energy redistribution (R, A, / A A)

e Jet angular correlation — jet deflection (Ap)

= Semi-inclusive measurements of a jet recoiling

from a trigger (e.g. y-jet , Z-jet, or hadron-jet)

e Apply statistical, data-driven approach for

background yield suppression
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Hadron-jet correlations

e Measurements of semi-inclusive jets recoiling from a trigger hadron provide a good handle on

combinatorial background by varying the trigger track intervals — access low p, large R jets

e Opening angle (Ag) measurements of the recoil jet relative to the trigger axis provide additional

insight into QGP properties — broadening transverse to its initial direction

Trigger hadron
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Hadron-jet correlations

e Measurements of semi-inclusive jets recoiling from a trigger hadron provide a good handle on

combinatorial background by varying the trigger track intervals — access low p, large R jets

e Opening angle (Ag) measurements of the recoil jet relative to the trigger axis provide additional
insight into QGP properties — broadening transverse to its initial direction

 In vacuum: transverse broadening from gluon emission (Sudakov broadening)::

Trigger hadron

1. L Chen, Phys. Lett. B 773 (2017) 672
2. Phys.Lett.B 763 (2016) 208-212

3. JHEP 01 (2019) 172
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Hadron-jet correlations

e Measurements of semi-inclusive jets recoiling from a trigger hadron provide a good handle on

combinatorial background by varying the trigger track intervals — access low p, large R jets

e Opening angle (Ag) measurements of the recoil jet relative to the trigger axis provide additional
insight into QGP properties — broadening transverse to its initial direction
 In vacuum: transverse broadening from gluon emission (Sudakov broadening):
 In medium: additional broadening from scatterings with medium constituentsu o
rigger hadron

 Transverse broadening due to multiple soft scatterings in the QGP
» Related to transport coefficient § ~ (k%)/L ~ (Ap?)/L

Ag

e Large-angle deflection (A¢ < ) of hard partons off quasi-particles?

Recoiling jet
1. L Chen, Phys. Lett. B 773 (2017) 672

2. Phys.Lett.B 763 (2016) 208-212
3. JHEP 01 (2019) 172
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Hadron-jet correlations

e Measurements of semi-inclusive jets recoiling from a trigger hadron provide a good handle on

combinatorial background by varying the trigger track intervals — access low p, large R jets

e Opening angle (Ag) measurements of the recoil jet relative to the trigger axis provide additional

insight into QGP properties — broadening transverse to its initial direction
~ Ol 7 o
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QGP-like behavior 1n small collision systems

o Effects regarded as QGP signatures in heavy-ion collisions, e.g., collectivity and strangeness

enhancement, have also been observed 1in small systems.

—A
<

Ratio of yields to (n+m)

—2
10 Q+Q" (x16)
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p-Pb, \ s, =2.02 TeV |
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B —— PYTHIAS8 + color ropes _
------- HERWIG7
------------- PYTHIA8 Monash
a3l Ses e PYTHIA8 Monash, NoCR
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Eur. Phys. J. C 80 (2020) 693 N /d
y <d ch 77>|77|< 0.5
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QGP-like behavior 1n small collision systems

o Effects regarded as QGP signatures in heavy-ion collisions, e.g., collectivity and strangeness

enhancement, have also been observed 1in small systems.

SN l L | | l
3 L
. . + &
e However, no jet quenching has been observed so far B Ko
= DO :
N i M-
. ]
szN =5.02 TeV © A+A (x2)
Away - Transverse @ pp (VOM mult. classes) - fi b g ]
f B p-Pb (VOA mult. classes) o R
A XX Pb-Pb (VOM cent. classes) = =42 (x6)
0 o
S Phys. Lett. B 843 (2022) 137649 , [H] [H] [H] EHJ
S 10° - <§><§><§>ﬁ1 QO +Q (x16)
g " \ :
- ALICE -
B K ) pp, \s =13 TeV -
A= leading ™ jat ‘ pp,\s=7TeV =
#={fPioang ° Pmoosic X flat background i H p-Pb, \ s = 5.02 TeV .
) Pb-Pb, | 5,,, = 2.76 TeV
Yield RRPIAA O v2 background _ _ ] — PYTHIAS + color ropes l
Lopparan = o pa/an Two particle correlations | | / HERWIG?
L S I N | I T T e Y PYTHIA8 Monash

EETEEE PYTHIA8 Monash, NoCR

1 1 0 (NT > 1 02 10°° _' ey ) T
ch 10 102 10°
Eur. Phys. J. C 80 (2020) 693  {(d NCh/d )

= How does jet production behave in high-multiplicity environments?
= What is the limit for QGP formation?
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Analysis procedure and observables

e Measure trigger-normalised yield of jets recoiling from a trigger hadron Trigger hadron
] dzj\];gxtA ( 1 d2 6AA—>h+jet+X )

AA AASh+X
Ntrig dﬂjet de,jet dA(pjet | oAATAT d’”Ijet de,jet dA(ﬂjet
py teTT prp€TT

e Recoil jets measured 1in two exclusive trigger track (TT) intervals:
TT signal: pp € (20, 50) GeV/e, TT reference: pp € (5, 7) GeV/e
(except pp at 13 TeV, TTs [20,30], TTr: [6,7])

Recoiling jet
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Analysis procedure and observables

e Measure trigger-normalised yield of jets recoiling from a trigger hadron Trigger hadron
1 dzlngtA 1 d2 6AA—>h+j et+X
Mﬁ? d’?jet dPT,jet dA(Pjet | oAA—hHX d”ljet de,jet dA(Pjet
pr ¢€TT prpElT

e Recoil jets measured 1in two exclusive trigger track (TT) intervals:
TT signal: pp € (20, 50) GeV/e, TT reference: pp € (5, 7) GeV/e
(except pp at 13 TeV, TTs [20,30], TTr: [6,7])

e (Observables defined as the difference between trigger-normalised recoil jet yields in two T'T

intervals to remove the uncorrelated combinatorial background

d°N,, 1 d°N,,
— CRef

Recoiling jet

Amcoil (pT,jet’ AC”) —

Ntrig dnjet de,jet dAC” Ntrig dr]jet de,jet quD

pr igeTTSig PT 2ET Ty

e (. “alignment” constant extracted from data

e Allow precise measurements down to very low p; and large R
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2D raw yield distributions
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2D raw yleld distributions
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Raw D1 distributions
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e Recolil jet pr distributions in two TT intervals are obtained from the 2D projections
1 dSZVjet 1 d3]vjet
s hd : : Arecoil (P1 jeto Ag) = — CRef
e Combinatorial background uncorrelated with the trigger T Ny Wi | N i dprgadie |

 Small background contribution in pp, much larger in Pb-Pb

e Taking the difference of recoil jet distributions in two TT intervals

yongzhen.hou(@cern.ch CLHCP 2025/10/30, Xinxiang, Henan



mailto:yongzhen.hou@cern.ch

Fully—corrected Arecoﬂ (pT) dlstrlbutlons in small systems
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Fully-corrected A _...;;(pr) distributions for R = 0.4 in pp collisions at 5.02, 13.6 TeV

* All model calculations, except JEWEL, reproduce the ALICE data within uncertainties
 In HM p-Pb collisions, recoil jet yield shows no significant dependence on event activity
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Fully-corrected Arecoﬂ (pT) dlstrlbutlons 1n Pb Pb

T'—' ALICE
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Pb Pb S. 02 TeV

A ..oif(pr) distributions measured down to p ~7 GeV/c in Pb-Pb collisions

—Among the lowest jet measurement in Pb-Pb collisions with ALICE at the LHC!

Larger R
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I A(pr) - recoil jet yield modification in Pb-Pb

R - I' / —_— |
w70 LRSI R =04 7 Bt (Prpp )
N IR [ L -
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N S N R R A B - — Interplay of jet quenching and jet production or

0 20 40 60 80 100 120 140
(GeV/c) hadron energy loss

T,ch jet Phys.Lett.B 854 (2024) 138739
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I A(pt) compared to models

f (Pr)an )
CAAT A i

=iy R=04

recoil (PT)pp

| Ap — 7| < 0.6 :

< B |: | | | | | | | | | | | | | | | | | | | | | | | | |
< - - . L .
= = . Jetscape materstsy 1 @ The rising trend is qualitatively described by all
25— Vsn=502Tev —— JEWEL (recoils off) — o
E : gh;poa.lZIiCilne. jle’[j.,oe.lgti-kT — \lilli\é\ii%Ln(];edCeollls on, 4MomSub) E pI’GdlCthIlS
211 || wo - <Be == losmowise 1 o JETSCAPE largely reproduces the /, , distributions
- |\ TT[20,50] - TT[5,7] Elastic, No Wake N stly rep AA
astic, vwwake —
150 7 s e Hybrid Model and JEWEL predictions tend to
pEi A l _____________ PR - overestimate the suppression at high pr
B N —W e, ~ .
05 s ’ 3 e Hybrid Models with wake effect and JEWEL with
- 1 recoils on seem to catch the yield enhancement at low pr
O B |E ] ] | ] ] ] | ] ] ] | ] ] ] | ] ] ] | ] ] ] | ] ] ] ] . .
6- 2 40 60 80 100 1(2((3) v/ 1;‘0 e Medium response could be responsible for the yield
p. . (GeVic
T.oh jet enhancement

yongzhen.hou(@cern.ch CLHCP 2025/10/30, Xinxiang, Henan



mailto:yongzhen.hou@cern.ch
https://arxiv.org/pdf/1903.07706.pdf
https://inspirehep.net/literature?sort=mostrecent&size=25&page=1&q=find%20eprint%202204.01163
https://arxiv.org/abs/1311.0048
https://inspirehep.net/literature/1952275
https://inspirehep.net/literature/1685742

Comparison of I, »(pr) and

IpA(pT)
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 For the I,a (p—Pb/pp ratios), the uncertainties in pp and p—Pb collisions are treated as uncorrelated and are added 1n
quadrature. (Same as /aa)
 No significant modification is observed with uncertainties in p-Pb collisions
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Arecoﬂ (A(p) dlstrlbutlons In pp at 5. 02 TeV R=04

<1oo GeV/c Ap )/4
T,ch jet 3

([rad GueV/(:]_1
S 9 5

0—4

Arecoil
—h

107°

Ratio to fit

e Corrected A

e Different model calculations described the data within uncertainties

'10<p. <20 GeVic-

T,ch jet

1
|

[ Sys. uncertainty
- = = fit to data

ER=04,|n |<0.5

T,ch jet

- PYTHIA8 Monash 2013
- JETSCAPE (vacuum)
— JEWEL (vacuum)

- POWHEG

20 < p < 30 GeV/c < 50 GeV/ c

30<p

ALICE 50 < p

¥s =5.02 TeV

3 Ch-particle jets, anti-k;
TT{20,50}

yongzhen.hou@cern.ch

3
A (rad)

CLHCP 2025/10/30, Xinxiang, Henan

ecoil(A@) distributions for R = 0.4 in pp collisions with different jet py bins

- TT{5,7}
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Arecoil (A@) distributions in pp at 13 TeV: R = 0.4

%1073 HM event activity selection: 5 < VOM / {(VOM) < 9
1 '

X107

! j3 * Suppression of back-to-back jet production

llll'llllllllll IIIIIIIYJ Illllllllllllllllllllllll
p—

. ALICE pp Vs=13TeV 1F .
. 64 Charged-particle jets jyj - P © (40.60 GeVIE 2.4 : -
g 7 1F - - pQcp@Lo + sudakov (MB) 44~ © Broadening of HM acoplanarity
; " Anti-k; R =04, I"jet|<0‘5 1[ Dpata: ]
o 480 TT(20,30) - TT(6,7) [T =M 118 distribution with respect to MB
> ] h 17T i
O - ph (20, 40) GeV/c {1} —* HM - . .
32k Tmi JE J12 e The effect 1s stronger for low ets
Q; - Syst. uncert. 1 t PYTHIA 8: - & P TJ
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<]§ 16F h Jos * Resembles jet quenching effects?
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15-_ + —o— Data 1Lc
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I‘E 1:_____--+-.-.--+--_.+._ ______ I S e
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Arecoil (A@) distributions in pp at 13 TeV: R = 0.4

%1073 HM event activity selection: 5 < VOM / {(VOM) <9 %1073
8_]"']"']"'I"'I'"I"'I"'I"J _I"'l'"I"'I"'I"'I"'l"'l"’_l3
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CLHCP 2025/10/30, Xinxiang, Henan
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16 1.8 2 22 24 26 2.8 3

yongzhen.hou(@cern.ch

* Suppression of back-to-back jet production
* Broadening of HM acoplanarity
distribution with respect to MB

e The effect 1s stronger for low py jets

e Resembles jet quenching effects?

* (Quantitative comparison to PYTHIA 8 Monash
(does not account for jet quenching effects)
shows similar suppression pattern
* Indicate the effect 1s not from the jet-

medium interaction
e Use PYTHIA to explore the origin of the

effect — HM event selection
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Arecoﬂ (A(p) distributions in Pb-Pb at 5.02 TeV: R = 0.4

< L | o v ' ' '
I'G' 1 O'1 10 < p < 20 GeV/c 20 < p < 30 GeV/c 30 < p < 50 GeV/c ALICE 50 < p < 100 GeV/c
> T,ch jet T,ch jet T,ch jet T,ch jet
> y - (S =502TeV
o 10 = Ch—partlcle jets, anti-k;
5 TT{20,50} - TT{5,7}
=107
§ —e— Pb-Pb 0-10%
<107 [ ] Sys. uncertainty
- = = fit to data — JETSCAPE (Matter+LBT) T~
107°F p _ + = JEWEL (recoils off) +
R=04,|n_|<0.5 ¥ — JEWEL (recons on, 4MomSub)
= 9f
L I
O
©
oC

3
A (rad)

e Corrected A ....i(Ag) distributions for R = 0.4 in Pb-Pb collisions with different jet pr bins

e Models show better agreement at larger Ag

yongzhen.hou@cern.ch CLHCP 2025/10/30, Xinxiang, Henan
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I\ A(A@) - recoil jet angular modification in Pb-Pb

/

H — 1 [~ " " "1 " 1 71
I’('-cé* 107 F 10<p,  <20GeV/ 20<p_ <30 GeV/c £ ALICE 30<p,,  <50GeVic

” T V5w =5.02Tev

O 1072 Ch-particle jets, anti-k;

~

= ———i— TT[20,50] - TT[5,7] g 5 L )

& 10 —_— =" ] e Significant broadening for
= ey

= —_— u
4% [0 —— Pb-Pb 0-10% —— : Pt € [10,20] GeV/e

D Sys. uncertainty i o o
3 ® No broadening or suppression for

10i ;;III,I:I:,::::,:_;_::::,::::,::::I:_; pTE[ZO,:S()]GeV/C

—h
<
(63

¢ Jet yield suppression for

pr € [30,50] GeV/c
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I A(Ag@) compared to models

1T T T T 1 1 1 1
’-8? 107 3 10<p_  <20GeVic E: 20<p . <30GeVic ¥ ALICE 30<p,  <50GeVic
= - + T Vsu=5.02TeVv
z; 10-2 —‘—_ﬂ Ch-particle jets, anti-k-
S = e TT[20,50] - TT[5,7]
o : — ==ai
O 10 = . —— E
3 T ;
Lo T —e— Pb-Pb 0-10% I ]
§= i pp ?
105 LA =04,In <05 T [ ] Sys. uncertainty b
::::::::::::::::::::::I::::I::::I:::::::I::::I::::I:-
10 = = JEWEL (recoils on, 4MomSub)F" = = m JETSCAPE (Matter+LBT) + Hybrid model ‘
= = JEWEL (recoils off) 1 pQCD@LO + Sudakov broadening I Bl No Elastic, No Wake
N - 1 - 5 4 I No Elastic, Wake
. - *- + T G =13GeV Elastic, No Wake
< -~ . —— (G L)=26 GeV Elastic, Wake
\< 1 i e . T T e B i et
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A (rad) A (rad) A (rad)
yongzhen.hou(@cern.ch CLHCP 2025/10/30, Xinxiang, Henan

JETSCAPE and pQCD w/
broadening reasonably describe the
data for jet pr € [20,50] GeV/c —
lacking precision to resolve the

difference between two g values

JEWEL (recoils-on) describes well
the /, , Iin-all p; bins

Hybrid model captures the vicld
enhancement, but no broadening
effects are seen when including
elastic and wake components
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I A(Ag@) compared to models

1T T T T 1 1 1 1
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JETSCAPE and pQCD w/
broadening reasonably describe the
data for jet pr € [20,50] GeV/c —
lacking precision to resolve the

difference between two g values

JEWEL (recoils-on) describes well
the /, , Iin-all p; bins

Hybrid model captures the vicld
enhancement, but no broadening
effects are seen when including
elastic and wake components
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I\ (A@) VS R

IAA

l =R=04
| —R=05

10<p

T,ch jet

<20 GeV/c |

L U B U N I L | L | L | I 1 | b | 1 | I
10k 1 | ALICE )
: ] = hR=02 JEWEL: I Vs = 5.02 TeV, Pb—Pb 0-10 %

=+ = recoils off
m— rec0oils on, 4MomSub A

T Ch-particle jets, anti-k+
1 TT{20,50} - TT{5,7}

<30 GeV/c |

<50 GeV/c .

 Ipn =

2 2.5 3
A (rad)

20<pT,ch jet 30<pT,ch jet
v oo e b b e by e by
2 2.5 3 2 2.5 3
A (rad) A (rad)

e Transition to broadening from R = 0.2 to R = 0.4 for p; € [10,20] GeV/c — soft particles from the
medium response clustered inside a jet scale with R?

yongzhen.hou(@cern.ch
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I\ (A@) VS R

Ag

| | | | | | | | | | | | | | | | | I | | I I | | I | | | /

10k | | ALICE i
: I = H=02 JEWEL: I Vs =5.02 TeV, Pb-Pb 0-10 % ’”

! = R=04 - -recoisof 1 Ch-particle jets, anti-k-
+ _ m— recoils on, 4MomSub A
—— R =05

[ TT{20,50} - TT{5,7}

DV |

IAA

3
'.r.t"“

1O<pTichjet<20 GeV/c | 20<pT,Ch jet<3O GeV/c | 30<pT’Chjet<50 GeV/c .

rvovo e by oy vy b v e v v v e v v b v v by v o by g
2 2.5 3 2 2.5 3 2 2.5 3

A (rad) A (rad) A (rad)

e Transition to broadening from R = 0.2 to R = 0.4 for p; € [10,20] GeV/c — soft particles from the

medium response clustered inside a jet scale with R?

e All features of distribution reproduced by JEWEL with recoils on — observed broadening consistent
with medium response rather than Molicre scattering

yongzhen.hou(@cern.ch CLHCP 2025/10/30, Xinxiang, Henan
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Summary and outlook

o Search for QGP signatures in samll collision systemas
e Jet-quenching-like effects masked by generic event selection bias in pp collisions

e Observation of significant low-p; jet yield and large-angle enhancement in Pb-Pb collisions with ALICE!
e Medium response 1s favored instead of Moliere scattering as the cause for both effects

e Firstlook at recoil jet spectra in Run 3 — Looking forward to performing differential measurements

N
~

=
o0

A (GeVic xrad)

10~
ALICE pp Vs =13 TeV
Charged-particle jets

Anti-k, R =0.4,|n. |<0.5

jet

TT{20, 30} — TT{6, 7}
ph€(20,40) GeV/c

T, jet
Syst. uncert.

IIIIIIIIIIIIIIIII LI I | LI )
ALICE

VS = 5.02 TeV
Ch-particle jets, anti-k;
R =0.4, Injetl <05

Ap — nl <0.6
TT[20,50] - TT[5,7]

—a— Data
----- JETSCAPE (Matter+LBT)
—— JEWEL (recoils off)
— JEWEL (recoils on, 4MomSub)
Hybrid model
B No Elastic, No Wake
I No Elastic, Wake
Elastic, No Wake
Elastic, Wake

IIII|IIII|IIII|..\I4_4]II|IIIIIIII
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Thanks for your attention!!

yongzhen.hou(@cern.ch CLEHCP 2025 210730, 2anxiang; Henan
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Jet measurements in ALICE (Run 2)

e |n| <09

e Charged particle 1
THE ALICE DETECTOR 4 . .« ®

e VO (VOC + VOA)
o —37<np<—-17,28<n<3.1

e Event trigger

dentification (PID)
b. ITS SDD (Drift) N
c. ITS SSD (Strip)

svoaato 9 ® Event multiplicity, centrality determination

e. FMD v

Charged-particle tracks and jets

i®

@

8-
——

e ITS (Inner Tracking System)
e || <09, 0<p<2n

ITS

FMD, TO, VO
TPC

TRD \J/
TOF y (16) - : . .
PID p —— oy e Primary vertex reconstruction
DCal 4 = -

. PHOS, CPV
10. L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall
14, Muon Trnigger
15. Dipole Magnet
16, PMD
17.AD

18. ZDC

19. ACORDE

ONOOAEWNH

¢ (Charged particle tracking

e TPC (Time Projection Chamber)
e |7 <09,0<p<2n

e (Charged particle tracking

e Particle identification

yongzhen.hou(@cern.ch CLHCP 2025/10/30, Xinxiang, Henan
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Jet measurements in ALICE (Run 3)

Fast Interaction Trigger (FTOC + FT0A)

—33<np<-21,35<n<49

Luminosity, event trigger

Centrality, event plane @ @ ./ SN~ ’ ' | B

Interaction time

e || <13, 0<¢p<2n

<23 e New Si inner tracker

Outer Barrel

g o 3 inner layers 0.36% X0 each

e 50 kHz continuous readout

Beam pipe

yongzhen.hou(@cern.ch CLHCP 2025/10/30, Xlnmang, Henan

o ACORDE | ALICE Cosmic Rays Detector
e AD | ALICE Diffractive Detector

9 DCal | Diet Calorimeter
o EMCal | Electroma gnetic Calorimeter

entl ication Detector

G ITS-IB | Inner Tracking System - Inner Barrel
o ITS-OB | Inner Tracking System - Outer Barrel

0 MCH | Muon Tracking Chambers

o o MFT | Muon Forward Tracker

@ MID | Muon Identifier

m PHOS / CPV | Photon Spectrometer
@ TOF | Time Of Flight

@ TO+A|Tzero+A
@ T0+C| 12200

@ TPC| Time Projection Chamber

m VO+ | Vzero + Detector
@ ZDC | Zero Degree Calorimeter

e [ <09, 0<p<2x
e 4 layers of GEM

e 50 kHz continuous readout
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PYTHIA simulations

pp Vs =13 TeV Trigger track {20,330}  Charged-particle jets

o -9 |> 72 f—eo— ' _

PYTHIA 8 Monash  [1_| < 0.9 Anti-k, algorithm, R = 0.4 e ~ 107 £

035 :' L L L ': - L L L L - E ) - -

;p 03 p;hj > 10 GeV/e ElS VOC. VOA E= 107 & =

2 T E ch 1E B - o - -

5 0.25F P T, jet > 23 Gevie 4 .OO — ‘g 1073 - PYTHIA 8 Monash |

O - - Ch, > 40 GeV/c 1E Oyon ] = = o MB

E? 0'2: 1E O n - B 6 =

=k HQM%G 1E 8 ¢ : F +Hm _

5 0.15F El3 . E 107 . . =

S 01F I o I m f ) | :
O : i MB i 1E 2 HM . Qo . 2 A

A 0.05F  af B, AF Q% Z - OO + 7

OM T e m w:a- T e Qm 2 1 5 — # of recoil jets O
4 =2 0 2 4 4 =2 0 2 4 o o :
7 e e

Recolil jet pseudorapidity distribution vs. event activity —Jet 1 > 3

Number of recoil jets with p%hjet > 15 GeV/c

 Larger enhancement in VOC resulting from the asymmetric pseudorapidity acceptance of VOA and VOC in HM events
— significant bias in the distribution of high-p recoil jets

* Broader jets are selected more in the VOC for HM events could hide the jet-medium interaction signal
— Jet quenching signals can be masked by effects coming from trigger

yongzhen.hou(@cern.ch CLHCP 2025/10/30, Xinxiang, Henan
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Fully corrected yleld ratio: R=02/R=0.4

v 2 2 I l | ] | ' I

—

S E ALICE Prellmmary - ST & E 3.5 ALICE p-Pb |s,, =5.02 TeV, 0-100% =
I 2 Ch-particle jets, anti-k . » ~"recol = - Ch-particle jets, anti-k;, p®" >0.15GeV/c 2
C ‘8 - A — 7| < 0.6 T 5-502TeV, A, - - T rack -
O ' T - 3 In 1<0.5,IAp - =l <0.6, TT(20,50) - TT(5,7 —
~ » TT{20,50} - TT{5,7} """ PYTRIAS ] - L Tt S voms 2050 =TT
c"> 1.6 : —— incl. jets, pp ¥s =5.02 TeV— Dl_l 5 5 —e— p-Pb -
C & . : B N r —&— pp, PRC 110 (2024) 014906 -
% 1 4 g 'é ——incl. ‘ets, PP E =13 TeV - - - —=— 0-10% Pb-Pb, PRC 110 (2024) 014906 -
_ . - o~ _
= L - - 20 p-Pb, PLB 783 (2018) 95 ]
E(E 1.2 - ! B C||> s Syst. uncertainty :
e oo = T 15 =
C = O - i
0.8 : g B [~
0.6 = - e G
= - R, o _
0.4F | | | | - - -
: : l : : : : l : : : : : : l : B | | | | | | | | | | | | | | | | | | | | | | | | | | | | I—
0 20 40 60 80 100 20 40 60 80 100 120 140
p.  (GeV/c) |
ALI-PREL-581870 T,ch jet T,chjet

 The jet yield ratios of R = 0.2 / 0.4 provides an indirect measure of jet collimation

e Agreement between inclusive jets and semi-inclusive at high py

* No significant collision energy or collision system dependence within uncertainties
« Difference at low pr due to TT selection — bias towards LO processes suppressed when pJet < pmg ?

yongzhen.hou(@cern.ch CLHCP 2025/10/30, Xinxiang, Henan
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I A(pt) compared to models

- YINN=
oMM R=04 TAA |
NCLS:+ ERly4 R=0.4 Arecoil (PTpp
’ L J ..... -‘ : 0o RN bk s et
L) R4
< B | | | | | | | | | | | | | | | | | | | | | |
= - | I:)I t | | -
- ALICE —=— Lala -
- 0 — . asuas JETSCAPE (Matter+LBT — e e —
25 — 4 VSNN =5.02 TeV JEWEL (recéils off) ) — T’ JETSCAPE with Pb-Pb tune:
. -particle i i- — JEWEL (recoils on, 4MomSub _ |
n cFi’h pOaZIICile jTtS,Oagtl Kr Hybrid rr(mdell omsSub) _ - Multi-stage energy loss based on MATTER (high virtuality) + LBT
o[ A R ,I njgt 6< ' B No Elastic, No Wake 7 "'[ (low virtuality)
— \ @ —m<U. I No Elastic, Wake — 4 . . . :
- TT[20.50] - TT[5,7] Elastic, No Wake - JEWEL: perturbative treatment to jet quenching
Elastic, Wake i

Includes collisional and radiative parton energy loss mechanisms in a
pQCD approach. medium response effects via the treatment of
‘recoils’

'Hybrid Model: strong (DGLAP) / weak (AdS/CFT) coupling model

| With/without elastic energy loss (i.e ‘Moliere’ scattering)
'medium response via with and without wake.
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Broadenmg effect observed with ALICE & STAR
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