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What 1s this talk about? U
Goal: review recent results using hard-jet correlations to better
understand the nature of HI collisions (small & large systems)

Jet overview & HF — see Yaxian’s talk
E-E correlator & substructure — see Rithya’s talk
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A few top1c I will cover today

U

Large Systems ' ‘ Small Systems = ‘ eo6

Quenching dependence

: : Eioss 1N small systems?
on jets properties

Relevance of Color

Medium response Fluctuations

Path-length
dependence of Eioss

nPDF modification
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Jet interaction with the medium U

How does the quenching
depend on jets
properties?
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CoEr charge dependence: role of pp pr spectrum ( * &

pp spectra

steepness matter!

Inclusive jets in pp
have a steeper
spectrum compared to

y-tagged jets

Riccardo Longo
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https://doi.org/10.1016/j.physletb.2023.138154
https://indico.cern.ch/event/1339555/contributions/6122285/

Coior charg_e dependence: role of pp pr spectrum

pp spectra
steepness matter!

Inclusive jets in pp
have a steeper
spectrum compared to

y-tagged jets

Assuming the same
energy loss 1n QGP
(< ), lower Raa
expected for 1nclusive
jets compared to

y-tagged ones

See talk by D.Derendarz
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2018 Pb+Pb 1.7 nb™, 2017 pp 260 pb™, \/s,, = 5.02 TeV
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VAR

-

N

— PP spectrum

guenched spectrum

expected nuclear
modification at given pr

Flatter prin pp

Steeper pr1n pp

! !
larger smaller
modification modification
! o
lower Raa higher Raa
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https://doi.org/10.1016/j.physletb.2023.138154
https://indico.cern.ch/event/1339555/contributions/6122285/

Fractional Energy Loss

PLB 846 (2023) 138154

2018 Pb+Pb 1.7 nb™", 2017 pp 260 pb™", s = 5.02 TeV
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http://Jet%20quenching%20and%20medium%20response%20using%20photon+jet%20events%20in%20ATLAS,%20D.Derendarz
https://doi.org/10.1016/j.physletb.2023.138154
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.93.024911

Fractional Energy Loss

PLB 846 (2023) 138154 Same approach as PHENIX, PRC 93 024911 (2016)

2018 Pb+Pb 1.7 nb™", 2017 pp 260 pb™", s = 5.02 TeV
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T > Comparison to nPDF and isospin effects

o6 20 140 1e0 1o 200 220 20 200 20 a0 S1gnificant hints of color-charge dependence of
Jetp. [GeV] jet energy loss

> For pt < ~200 GeV, strengthens the case for
quark-initiated jets to lose less energy than
gluon-initiated ones

See talk by D.Derendarz 'Oy
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http://Jet%20quenching%20and%20medium%20response%20using%20photon+jet%20events%20in%20ATLAS,%20D.Derendarz
https://doi.org/10.1016/j.physletb.2023.138154
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.93.024911

. S@f+jet to investigate selection bias @

Can the medium distinguish between partons within a jet?

Momentum  ,  — _
imbalance 7 pk Use high-momentum photons as

proxies for the recoiling parton
in1tiating the jet shower, to
investigate selection hiases

/ \

y-tagged measurement y-tagged
of jet groomed radius measurement of jet
and girth ax1s decorrelation

See talk by M.Nguyen See talk by M.Park
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https://indico.cern.ch/event/1339555/contributions/6040794/
https://indico.cern.ch/event/1339555/contributions/6040782/

Jet Substructure in y+jet events vs inclusive

PRC 107 (2023) 054909 arXiv:2405.02737
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< < Complementary ways to study
Ne N6, color coherence effects
ATLAS 1inclusive jets CMS y+jets R=0.4 vs R=0.2
See talk by M.Ryhar See talk by M.Nguyen Raa vs Area normalized

Gluon vs Quark jet dominance
Different pr ranges
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https://arxiv.org/abs/2405.02737
https://indico.cern.ch/event/1339555/contributions/6040792/
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.107.054909
https://indico.cern.ch/event/1339555/contributions/6040794/
https://doi.org/10.1016/j.physletb.2018.12.023

No narrowing
observed with
less hiased

selection on x;,

Riccardo Longo
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Ch;iging quenching levelin y+jet

arXiv:2405.02737
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ee talk by M.Nguyen
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$124

Quenched + unquenched
jet selection: x,; > 0.4
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https://indico.cern.ch/event/1339555/contributions/6040801/
https://arxiv.org/abs/2405.02737
https://doi.org/10.1016/j.physletb.2018.12.023

Jet interaction with the medium U

What happens to the
energy deposited by the
jet in the medium?

1134 26 Sept 2024




‘Wakiﬁg’ the medium

Enhancement

(wake

Riccardo Longo
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Photo from Y.Lee’s talk

Experimental measurements
with Z-bosons differential in A¢

ch)

Inn (P

ATLAS
pp, Vs = 5.02 TeV, 260 pb
Pb+Pb, sy =5.02 TeV, 1.4-1.7 nb™"
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- o @ [

Data
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0-10%
A¢(ch,Z) > 3n/4

e -
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3 4567 10

20 30
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PRL 126 (2021) 072301

-

144

-

See talks hy

Y.Go and Y.Lee
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Acptrk’z (rad)

PRL 128 (2022) 122301
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https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://link.aps.org/doi/10.1103/PhysRevLett.126.072301&ved=2ahUKEwjkz4Pcwc-IAxXVrokEHcbbEhUQFnoECBgQAQ&usg=AOvVaw1fbCeE73IXivhKdD1ZpN6H
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.128.122301
https://indico.cern.ch/event/1339555/contributions/6040805/
https://indico.cern.ch/event/1339555/contributions/6040903/

‘Waking’ the medium [2] Vo and Yiee

Experimental measurements with y-tagged
jets differential in A@ and Ay

(b)
pt=0-2GeV/c 3 120
Pb+Pb :t l8(?(.)O
Enhancement PRL 130, 052301  0-10% 1 D
(wake) \é_ ?’ (2023), CoLBT St 20
_.;.-t;: = 0.0

S
\
.
—
|
e

Deplétmn
(diffusion Diffusion wake signal expected at

‘wake) A¢p > n/2 and Ay ~ 0

Photo from Y.Lee’s talk
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.052301
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.052301
https://indico.cern.ch/event/1339555/contributions/6040805/
https://indico.cern.ch/event/1339555/contributions/6040903/

3D jet+tracks in y+jet oy Yo'
. arXiv:2408.08599
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C R
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51.02F
\} 0.98

0.96 F &

- 0.94
Yeorr/ Yuncorr ShOWs the relative b
modification of the bulk medium o 1 2 3
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’ O - Ag¢(jet,track) > n/2 ] - . -
> oa- " - | ©3D analysis of jet-track correlations (x, A¢ and Ap)
S 1,02 E
1@@1@@31%?@ ; %['] ~Selecting different jet energy loss classes using x,
il I S R o o
96 90.<p < 160 Gev 1 | ©No significant X;, dependence of the diffusion wake
P S S A observed
0 1 2 3 4 5
IAn(jet, track)l



https://arxiv.org/abs/2408.08599
https://indico.cern.ch/event/1339555/contributions/6040805/
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3D jet+tracks in y+jet: wake constraints  &\&" @
a% 11-‘:’; E"AT.L)\S

3 : |
>~:': 1.06 F Pb+Pb ‘(SNN =5.02TeV,1.72n
104 _ Centrality 0-10%
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https://arxiv.org/abs/2408.08599
https://indico.cern.ch/event/1339555/contributions/6040805/
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Search for diffusion wake in Z-tagged events 5 iee @

A ¢( h, Zﬁ
O ; ® o0 o)

y No jet requirement

allows for contribution from
very quenched jets (x;, < 1)

" Note the different
relative magnitudes
—>| of the two effects
compared to y+jet
CoLBT due to
different type of

Double differential
absolute measurement

analysis of AN, = S—B
d(ANy) - d(ANy)
dA dA
Z and Wake Hadron Penz Yeh,Z
correlation in Hybrid model In different selections of ps

by Pablos, Rajagopal, Lee
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https://indico.cern.ch/event/1339555/contributions/6040903/
https://indico.cern.ch/event/1339555/contributions/6040903/

See talk

Search for diffusion wake in Z-tagged events &iviee

Hadron pr selection >

Ap(h,Z)

h CMS Preliminary PbPb (pp) 5.02 TeV 1.67 nb ™' (301 pb™
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5
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Depletion at A¢,,, ~ 0 1n both B I A T S e A R T
mid-central & central! Ordering?
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https://indico.cern.ch/event/1339555/contributions/6040903/
https://indico.cern.ch/event/1339555/contributions/6040903/

See talk

Search for diffusion wake in Z-tagged events &iviee

. Hadron pr selection

Ad(h,Z
¢(h,Z) h - — >

0 CMS Preliminary PbPb (pp) 5.02 TeV 1.67 nb™ (301 pb")
4F- 40<p?<350 GeV  1<pM<2 GeV 2<pi"<4 GeV 4<p<10 GeV
V4 - ly,|<2.4 o ﬁbggdo-so%
5 ’ 3 + \ - PbPb 0-30% Reflected ~ Hybrid No wake
-ef’ 2 +/ \ ) R j:x:: \I<I262réocoil
'g - )/ \\ \. CoLBT
=_ 1E + + ONN ++_9\‘ \
= - Z-S OE— VAN | ron ) / \\‘ \\~—~
Statistically hungry S R +{ [ NS .
measurements - more to ‘21*\# + +
come w/ Run 3 and o Jf
beyond - E o
é _(3 ":E"._'\ +++‘§+ ° <7/ "QJPM
[ D-_2—_l|llll|llll|llll|llll|llll|lllllIllllIlllllllllllllllllllllllllllllllllllIllllllllllllllllll
Are the y+]et and Z-h -1 0 1 2 3 4 1 0 1 2 3 4 1 0 1 2 3 4
: Ad Ad Ad
results compatible? ch,Z ch,Z ch,Z

Hybrid w/ wake, CoLBT and JEWEL w/ recoil (solid
lines) agree better with the data at low hadron pr
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Microscopic characterization of the QGP U

How does the amount of
energy lost depend on
path length?
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R-scan of dijet asymmetry in Pb+Pb it

S S [ N
E ol
pT,2 %Q'é 65‘:232 anti-k, jets 200<pT,1<224GeV _; :'EI Mult.i_d.ifferent.ial
X —— —— s -—8— R=0.3 ] - .
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Tal T 3 41 — - ..
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21; X 0 } centrality, pr, X3
7 05405 06 07 08 08 1 \V
22000 Xy
S T arias o 2o sy Rﬁf — Dijet nuclear modification factor
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© 1.4 _ -
S e Rpair( ) For both
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| ¢ — . -
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https://indico.cern.ch/event/1339555/contributions/6040769/
https://indico.cern.ch/event/1339555/contributions/6041067/
https://arxiv.org/abs/2407.18796

1.4_— ALICE 0- 10/ Pb- Pb SN = ]
~  Ch-particle jets, anti-k

1.2 —

PLB 849 (2024) 138412 - _ ___________________________ : Rind( )
ALICE Radius 208/ -

dependence of oo . 5 . *
inclusive jets Raa : : RXIXI ( L )

A . ]
0 - @ ALICE Data ' Mehtar-Tani et. al, g .

0.6)/R,,(R=0.2)

—h

Raa(R

For inclusive
- < 1 track jets

- mm LIDO w1 Mehtar-Tani et. al, q

mm LBT [ Mehtar-Tani et. al, all —
O.Z—EJEWEL w/o Recoils Hybrid Model w/ Wake —
~ mm Factorization mm JETSCAPE v3.5 AA22
- mm MARTINI 7

| | | | | | | | | | | | | | | | | | | | | | | | |

0
NB- M d l 20 40 60 80 100 120 140
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~predict both trends
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https://doi.org/10.1016/j.physletb.2023.138412
https://arxiv.org/abs/2407.18796

Semi-inclusive jet+h in Pb+Pb AT

Jet radius

< Data-driven method to & &
remove the fake jet ’/ /
baCkground - C | l rrrr T 1 1 J | | Ty rrrl 1 1 1 [ | | 1 1 ]
gm_z;% ?%N:E  0pTay _EIE_#‘ IPb—Pb 0-10% i_h PRL 133, 022301 (2024)
» Lowest value of pr reached s %, Chparicejets, aniki 20 Coar coramy P .
at LHC, 7 < pt /[GeV] < 140 R TR S A B
(track jets) = =
:310—4_ i 1
¢ ) QL - ——
» Inanot suppressed for  R=02,11_<07

larger R jets 105k =]

= = s JETSCAPE (Matter+LBT)

Hybrid model

@ Interesting increase 1n of 2L JEWEL ocois on ttomsut ol e
the Iaa observed at high 5 Flasi, Wake
PT,ch jet | - -
» See PLB 854 (2024) 138739 O =30™"26""80""80"100 120 140 2020 60 80100 120 40 20 40 60 80100 120 i40
and talk by Y.He P cnjor (GEVIC) P cnjor (GEVIC) P cnjer (GEVIC)
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https://www.sciencedirect.com/science/article/pii/S0370269324002971?via=ihub
https://indico.cern.ch/event/1339555/contributions/6040816/
https://link.aps.org/doi/10.1103/PhysRevLett.133.022301
https://indico.cern.ch/event/1339555/contributions/6040801/
https://indico.cern.ch/event/1339555/contributions/6040801/

Azimuthal broadening in jet+h e o

PRL 133, 022301 (2024)

decorrelation at
lOW(<ZOGEV) IIll||'|||||l||lIIIIIIIIIIIIIIlIIALIIC:IEllllllIIIIIII
PT.ch jet for R >= 0.4 105_ }+R=02  JEWEL 1 {Smw=502TeV, Pb-Pb0-10%
& : (=R=04 7 'reCO!:S off aMomSub 1 Ch-particle jets, anti-k;
[+-R=05 — recoils on, 4MomSu T TT(20,50} - TT{5,7}
JEWE_L+recq1ls on L )
describe this data 5 < |
but not inclusive & S -4
results T 3
L -
Decorrelatlo_n due tO ﬁ I 10<pTchjet<20 GeV/c 20 < pTchjet<30 GeVIc: 30 < pTchjet<50 GeVlc:
re-ca-pturllngolf ||||||||,||||||||||||||||,||||||||||||||||,||||||||
radiation from the > 2.5 3 > 25 3 > 25 3
wake at larger R? Ag (rad) A (rad) A (rad)

Similar measurement also at STAR in 7" and y tagged jets, preliminary for @HP2023

-
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https://link.aps.org/doi/10.1103/PhysRevLett.133.022301
https://pos.sissa.it/438/174/pdf
https://indico.cern.ch/event/1339555/contributions/6040801/
https://indico.cern.ch/event/1339555/contributions/6040801/
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Small éystems - Question A

U

Is there evidence of
Eioss onset 1n existing

small-systems
experimental data?

+27 4 26 Sept 2024




ALICE h+jet in p+p See talkby

arXiv:2309.03788 o _ _ o _ _ _ S
10 ~ | @ Semi-inclusive h+jet distributions 1n High Multiplicity
 aucep -3y | 44 (HM) and Minimimum Bias (MB) p+p collisions
,l.fa 6.4:— Charged-particle jets / -: -
= " Antik; R=04,[n | <05 / kL L .
X 48F oo s0-trien  \LH T 25 || Crparte et antick, ~ 136 TV, A, :
> [ o cooancevie Yof = 185 q}lTAT(p 2000 TTsT) e e E
S 32F N e @ Observed suppression 3 16f 1707 7T e o osoz e
8. —=—MB i of back-to-back h+jet < (4 = ~incl. jets, pp Vs = 13 TeV —
< 16_ e HM 7 1 - = - 9 B -
- : pairs 1n HM: selection 3 12- =
(] A IR S PR P P = = is = -
R bias towards higher 15 —
E‘mljz order processes (e.g. 08 =
TI= 1 no quenching) 065 E
N 04_— —:
0.5 X
mﬂl.sf : (GeV/c)
SE 14 = a== e
A 1 - - /\
(] "TETE T R ST P P PR \ 4 Fl’aCt'IOI"I Of 2022 data VS Run 2 pp |
1618 2 2224 26 2'8(3@ reference (50x more): demonstrates the
@ (ra

statistical power of ALICE Run 3 datasets

+ 284

-
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https://indico.cern.ch/event/1339555/contributions/6040801/
https://indico.cern.ch/event/1339555/contributions/6040801/
https://arxiv.org/pdf/2309.03788

> New results from CMS studying dijet momentum imbalance 1n Seesgau"z‘abl_e?‘;'gz
p+Pb differentially 1in rapidity and multiplicity class —_— =

p {5 CMS Preliminary  pPb 174.6 nb (8.16 TeV) {5 CMS Preliminary  pPb 174.6 nb™ (8.16 TeV)
T,1 ) | | | : | | |

anti-kT R=04 N B anti-kT R=04
- Unfolded Data i L 100 GeV -#- Unfolded Data
" PYTHIA8+EPOS i L e 9 1 PYTHIA8+EPOS

1.1— p;>50GeV Systematic uncertainties =~ — 1.1~ pj; > 50 GeV Systematic uncertainties  —

. pjT1>1OO GeV

N on y N o
B Aq)dijets> 6 i i A¢dijets> 6

Different dijet
n rapidity

<Xl>fange 4 <XJ>[10 60]
V
"M
B

<XJ> range / <XJ>[10 60]

topology
0.7_ | | | | 07_ | | |
60to 120 120t0 185 185t0250 250 to 400 " 60to120 120t0 185 185t0250 250 to 400
N;)ﬁline N:)ffline
r rk
Increasing Event Multiplicity Increasing Event Multiplicity

< Results well described by Pyth1a8+EPOS MC (not including Eioss effects)
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https://indico.cern.ch/event/1339555/contributions/6040804/
https://indico.cern.ch/event/1339555/contributions/6040804/

7

A

Search for onset of ELoss 1N small systems: RHIC

5 'O§1O_3 :_ = = High-EA —=— trigger-side arXiv:2404.08784
& |o - SE— 0 = Low-EA —— recoil-side
2 B 1rigger 104 b : - had
~ 7 g8 ) -£ " E STAR . > h+jet spectra
’ o’ 10_5 E—p+AU m=200 GeV ® 0
- : ® Comparable
SS ose suppression for
< 0.7 & "
53 06 B3 _ both trigger and
0.4 E antik, R=0.4jets ' i I recoil side
0.3 B EY9>4GeV -
: é S —
Trigger Recoil 02 E M, l<08 ho evidence of
- - 0 B pathlength
side side 15 20 25 30 35 40 denendenhce
A < 7/3 Ap > 2/3n p¥! [GeVic] P
Event activity estimated NB: event activity not robust
using the beam-beam counter centrality estimator 1n p+A - but used
1n the Au-going direction with certain prescriptions 1n this case



https://arxiv.org/abs/2404.08784

Small éystems - Question B U

How do color fluctuations
affect the interpretation

of hard scatterings in p+A
collisions?

+314 26 Sept 2024




See poster hy M.Hoppesch

o.'

“ Centrality defined w/ ZE;)b
deposited 1n Ph-going FCal

ATLAS FCal
—49<pnp<—-3.2

< Rep suppression fully driven by
the proton configuration

0
O
S

2.

N D O 00 N N

—IIIIIIIIIIIIIIIIIII |||I|||‘|||‘|||IIIIIIII:

[ R N R

3
0.8
0.6
0.4
0.2
0

Color fluctuation effects on event activity in p+A

A

A
sy = 8.16 TeV, 165 nb™

TLAS
\)

anti-k, R = 0.4, p+Pb

I I I| I I I

4x10% 1073 2x107°

1072 2x1072
PRL 132 (2024) 102301 (x,) ~ (2/{sy) x P,

107! 2x10™"

X e<yb>cosh((y*))

—_—t

“ High-x, — Small proton configuration — Lower interaction strength — Event activity bias

P

© Results strongly supportive of Color Fluctuations (CFs) model, PRD 98 (2018) 071502

Riccardo Longo
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https://doi.org/10.1103/PhysRevD.98.071502
http://Phys.%20Rev.%20Lett.%20132%20(2024)%20102301
https://indico.cern.ch/event/1339555/contributions/6040971/

YZ, Y

0 dAu’ * pp ~ ; N
RY = AT 0.8F Ry + -
dAVEXP = yyan Y -~ PH-<ENIX +

Au,EXP

See talk by D.Firak

I

l by

- d+Au \s , = 200 GeV

7.5< p_ < 18 GeV/c

Reieva nce of CF effects in HI collisions

See talk by D.Perepelitsa

7

0.6_— —_
0 2 4 6 8 10 12 14 16 18
NEXP

coll

© Relative yield of 7" to ydir under the argument

both are subject to the same centrality bias
(arXi1v:2303.12899)

< Evidence of jet quenching? (At odds w/ several
other measurements at both RHIC and LHC)

Riccardo Longo

*334

/\.'= 1_2_] LI || L L UL I UL | L I [ I_
O - N — d+Au, 200 GeV
— 1= B =
3 - [ T —
- | Y +'_'_':::_-_..- S S — .
OQ E f\\\+ ............. 7]
< — [ —
o — || — B .
T 0sf o -
- 7%,y :Inl<0.35, p_=7.5-18 GeV -
0 7—_ dir T | ]
" £ ¢ PHENIX Data || Z
0.6~ ===+ Color Fluctuation Model (all Rys, g =1) _—
~ = Color Fluctuation Model (x0.90 normalization)
_l 1 I 11 | I 11 1 I 1 1 1 I 1 1 1 I 11 1 I 1 1 | I 11 | I I I | - I— ‘
0'50 2 4 6 8 10 12 14 16 18 20

(N

coll

)

© Same kinematic cuts but 7" & ;/dir have
different x, distributions

< Results can be explained w/ color
fluctuation model (Phys. Rev. C 110,

L011901)
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https://arxiv.org/abs/2303.12899
https://indico.cern.ch/event/1339555/contributions/6040790/
https://indico.cern.ch/event/1339555/contributions/6040835/
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.110.L011901
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.110.L011901
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.110.L011901
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.110.L011901
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ATLAS-CONF-2024-013

Nuclear breakup in p+A collisions w/ dijets

See poster hy M.Hoppesch

< Study of energy 1n the ZDC and 1n the forward calorimeter 1n dijet
events to analyze dependence on the hard-scattering kinematics

Ex 100— n--—.——g——g——:——:——:———-———.———.——-—---.—---.---i"'."".""."""_—
_E - o o .
o 80 ¢ -
< — ® o . ~
2 60 -
I — .. _
. — ATLAS Preliminary = <pr ) ~
IS L |
g /Sy = 8.16 TeV, 56 nb” e -
oo  R=0.4 Dijets, p+Pb 0-90% —e— (FCal ZE;"),, =
% < 1oL 1 | I TR Constant Fit Result: 5.77 = 0.25 |
S ST
102 2x107° 102 2x1072 107" 2x10™ . 1

P

< ZDC energy ~6 times more rohust against

terms of ZDC energy

Pb
i

ATLAS ZDC
n < —38.7

dependences on the hard-scattering kinematics

-

¢ 344

-

~5% difference between low and high x, selections in

ATLAS FCal
—-49<pnp<—-3.2
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-013
https://indico.cern.ch/event/1339555/contributions/6040971/

Small éystems - Question C U

How are parton
distribution functions

modified in the nuclear
environment?

+3594 26 Sept 2024




UPC D'l]ets & nPDFS See talk by B.Gilbert

3D unfolded extraction of UPC dijet cross-section in Pb+Pb @ 5.02 TeV

© Hp (hard-scale), z, (y resolution power), x4 (parton momentum fraction in the Pb)

— 1010_ T T 11 T T 71 3 arx1v:2409-11060
> . | | ]
()] L i ] manes - - ]
— [ T TTTTII [ T TTTTI [ T TTTIII [ T TTTTII [ T TTTTI (D 7__ ATLAS - UPC)/+A ]etS __ 12__ —x —.—jt ]
Ql 6 ~ 10’ B Pb+Pb 5.02 TeV, 1.72 nb anti-k, R=0.4 Jets - eE — :':_ B .
> 10°F SLAC DIS E O —  3.7x10" <z, <0.027 0.9H;<m . <4H = - - =S S -
() — JLab Hall C DIS - =. — ’ jots r — = —9—6 % ]
C abha . e 4l s - = ]
Q) [ | * CHORUS vADIS . 107 =" shn e SRR ] 0.8~ 35.0 < Hy <453 GeV E
S B B pADrell-Yan - - NA [ e e — - A':I'LAS | | ]
NQ) 105:— ¢ #ADrel-Yan oHIS 8 TeV PR Biets = 'O< 10 - T e T 1.2~ Pb+Pb 5.02 TeV, 1.72 nb" f:‘;i —
- : o x ~ ] - "ﬁ:‘; - = .
u M | 2 — - e - —_ - = I ——— L —
i : O% 102 e MEREE TR 0sb =1 E
41 LHC W & Z | I - e = & E ' DataScale Uncert. _ 45.3 < H; <58.6 GeV
107k I = O A5 e ST B i . © ~ UPC y+A —jets | ]
- = 107 F TS A 1.2 Anti-kTR=0.4JJets —]
N = - - Pythia 8 + nCTEQ15 e kg . — - =1 -4 $ B
- i g WZ+SIH PDFs aha P > I = ‘j g
1 03 | ] 10 il with Pb photon flux T o | 8:— E
= = :_. 35.0 < H, < 45.3 GeV ---o--"'o'"'o'"'e"...@._—; _GC) C Data Syst. Uncert. 58.6 < H; <7586e m
- ] 107" = u 45.3 < H, <58.6 GeV (x1 0 — b 87x10%<z <0027 e
B i — ¢ 586<H, <758 GeV (x10%) _m -8 --B - g TS M <A = 6=
ol 0 et 75.8 < Hy <98.1 GeV (x10°) 5 ik e :
10 = LHCb 5 TeV = ~ * 98.1 <H <126.9 GeV (x10 )10 Data Scale Uncert. - - Et .
= pPb Prompt DO 5 o 1269<H <164.3 GeV (x10°) 0.8 =
= m - i Data Stat. Uncert. — Data Stat. Uncert 758 < H- <981 GeV
- 1 10717 " 1643<H <212.5GeV (x10™") 1 Data Syst. Uncert. _ i — e
o = . o ! Lo | L1 ] 1oL ® nCTEQ ¢ EPPS21 1 — i
10 5 » 2L EMnNNPDF * TUJU21 =@ NS = =
E — 10 10 X 1: — — & — —
— _ A C
- - : - - — . . g 0.8 =
- i 1.2 35.0 < Hy <45.3 GeV —+ 453<Hr<586GeV -] F , 98.1 < H; <126.9 GeV
1 ol Lt % 1: - = = -t T g Wy i 107 107 107 X
-5 —4 -3 _2 —1 o N | ]
> s T wwme ] | C ison to different
X 5 1.2 58.6 < Hy < 75.8 GeV 1 75.8 < Hy <98.1 GeV e ompar'lson 0 'I eren
D I | e e - -
s s PDF
L — i 1 ] n S ln a unl ue X 2
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https://indico.cern.ch/event/1339555/contributions/6040924/
https://arxiv.org/pdf/2409.11060

D1];cs in p+Pb: more CMS & ATLAS data to come

0 12CMS Preliminary  pPb 174.56 nb™ (8.16 TeV) 1 4 - b-l n S 0 12CMS Preliminary  pPb 174.56 nb™ (8.16 TeV)
= | 50 < p*° (GeV) < 60 e o 200 < p*° (GeV) < 250
| Q 01_ Leading 50 GeV . Q 01
See talk by G.Nigmatkulov z °7 »™>sce Data 7 +p =
2 08l P> 40 Gev [[]Syst. uncrt. T T,Lead T,Sublead 3
= L m<3 Pt = s 0% —
0.06— A¢dijet> 5n EEEEEEEE 0.06 EEI ==
C\II_I 6 T T TTTT] T T TTTT] T T TTTT] T T TTTT] T T TTTT] 0.04— _—EE g 0.04 _EE -
> 107 SLAC DIS = i - T i - -
() - JLab Hall C DIS : 0.02— = _ | 0.02 _ EE;
(2. B * CHORUS vADIS S TTTTTmmmmmmmmmssssse—oe-- - I | | | T i I__—T | | | | ,
B B pADrell-Yan Re - -3 -2 -1 0 1 2 3 _3 _D _1 0 1 2 3
51 + A Drell-Yan K CMS 5 TeV pPb Dijets dijet o
NQ) 10 = A Drell-Y. . - ije nduet
- CMS8.16pPb  —> ':" R
— dijets, projected ,
1 04 = ILHCi_V(/&Z
3
10°= E
|
1 02 = LHCb 5 TeV 3
— pPb Prompt DO =
B — i
104 .
BN RETIT Rt RN A1 ot
1
_5 _ _3 _ _
10 10* 10 10 10" 1
X

EPPS21 data + UPC dijets +
CMS dijets

Riccardo Longo
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https://indico.cern.ch/event/1339555/contributions/6040923/

D1jets 1n p+_Pb: more CMS & ATLAS data to come

0 12CMS Preliminary  pPb 174.56 nb™ (8.16 TeV) 1 4 - b-i n S 0 12CMS Preliminary  pPb 174.56 nb™ (8.16 TeV)
= | 50 < p**° (GeV) < 60 ot ot =l 200 < p*° (GeV) < 250
— o 0.1— Leading 50 GeV . Q 0.1—
See talk by G.Nigmatkulovy g o1 rrsoce Data 7 +p = o1
2 08l P> 40 Gev [[]Syst. uncrt. T T,Lead T,Sublead 3 [
Z 0. pT — < 0.08 e
- - Il <3 T - - =
0.06+ A¢dijet> %1; EEEEEEEEE 2 0.06 EEI ==
C\I.I_I 6 T T TTTT] T T TTTT] T T TTTT] T T TTTT] T T TTTT] 0.04— _—EE g 0.04+ _EE -

> 107 SLAC DIS = i - - i - -

() - JLab Hall C DIS : 0.02_— = _ l 0.02 _ EE=
O [ | conewmoe e PR T [T
C\IQ) 1 05 — ¢ 7A Drell-Yan / CMS 5 TeV pPb Dijets B B - ndijet -3 -2 -1 0 1 2 ndij:est

i diets, pojacted
104 E_ ;‘ ;\ I I [ I I I I \? ;‘ __\ . T T T T
- 8 = = : ATLAS = 8 § L ATLASj
N 5 10°- .. " . Vsw =816 TeV, 165nb" = | § 10°=+ " & | Vs = 8.16 TeV, 165 nb™' =
3| £ 2 - anti-k, R=0.4,p+Pb | | £ . o anti-k, R = 0.4, p+Pb —
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102 d | Lao© L LE1070, T - NnPDFs down to
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EPPS21 data + UPC dijets + ATLAS per-event yields, HION-2023-15,
CMS dijets + ATLAS dijets x-section studies underway
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HION-2023-05/
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What’s next? [LHC]
% Run 3 data will feed statistically hungry measurements
© Boson tagged measurements are on top of the list

"
s ¥

<& ALICE enhanced capabilities w/ new continous readout

Potential extension of Run 3

< More HI data on the line? | e PEPE _
. - propose : “PbPb 30-50%
Potential room for p+A? | XeXeR XeXe 30-50%

100 c < =
- —> PbPb 50-70% -
- S < @ ArAr oK “ Er

_ _ C XeXe 50-70%
Oxyeen 1s coming! g 00 & ¢ :
¥5 2 Sul B —-
= Next year 0+0 and p+0 data pd % £ _
will open new lands for HI 13 H oE = sad16iGev 7l = (100, 1121GeV -
studies at the LHC R H prll S BS248GNY .

h
A
o o
N~ o)
I 1
=

CMS hadrons ATLAS jets ﬁ —

PbPb 5.02 TeV —E—
0.2 - pPb 5.02 TeV —o— +—e—i -

A.Huss et al., L xeXes#Tev e
PRL 126, 192301 (2021) T W)

-
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-

>
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;—__’ — —
What’s next? [LHC]
Run 3 data will feed statistically hungry measurements
© Boson tagged measurements are on top of the list

<& ALICE enhanced capabilities w/ new continous readout

SSSeSR

Potential extension of Run 3

< More HI data on the line?
Potential room for p+A?

Hopefully with a

Oxygen 1s coming!
Y& 3 7 reference run!

< Next year 0+0 and p+0 data
p— will open new lands for HI
@l studies at the LHC

>

V4] 4
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What'’s next? [RHIC]

arXiv:1207.6378

I I — C RHIC @ 200 GeV _ [LHC @ 5.5 TeV (solid), 14 TeV (dash)
Run / Event: 21615 / 1362 S S
Collisions: Au + Au @ VSyy = 200 GeV §0.9 — §0.9 —
LL - L C
0.8 ©0.8F
= F 2 F
PHENIX i 07t Quark Jet Fraction (LO)| %7}
S 1S S S
. | S S
taking data! s Sosk
=1 r - r
So.4F So.4F
2al Gluon Jet Fraction (LO) 20ab
0.2F 0.2f-
0.15— 0_1:_

o:l | | I | | | 1 1 1 1 1 | | I o:lllllllIlIIIIlIIIllIlllllllllIlllllllllllllllllll

0 20 40 60 80 100 0 50 100 150 200 250 300 350 400 450 500
P, (GeV/c) P, (GeV/c)

Run 23: July 18, 2023

Collisions: Au+Au vVsvn = 200 GeV
Run: 24199032

Event: 878465

@ Jet probes @ RHIC have very different q/g mixing
compared to LHC — Ideal to study parton energy loss

1 Forward
A Upgrade

g) f

<@ Great opportunities are available for cold nuclear matter
W studies, color-fluctuations measurements, low-x

‘ investigations in p+Au... 1t would be nice to have a p+Au
run before RHIC shutdown!

V424
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https://arxiv.org/abs/1207.6378

()

Summéry: Small systems

New studies from ALICE (p+p)
I 9 a and CMS (p+Pb) at LHC and STAR
el (p+Au) at RHIC - still no signs
| Of Eoss.

LHC: p+0 and 0+0 next year!

= Search for the onset of E|oss 1N

Emerging feature of p+A small systems

LEEEUEE  collisions @ LHC and RHIC.

L °ftc°t?" To be better understood for
abatdiagld’ proper data interpretation

= Study of Oxygen Nuclear
Structure

Hope for p+Pb w/ LHC schedule shift?

RHIC: hope for p+Au @ sPHENIX and
STAR?

Golden age of Run 2 dijet
analyses at LHC: new ATLAS

UPC results + CMS & ATLAS
p+Pb @ 8.16 TeV analyses
next 1n the pipe



Summary: Large systems

Several advancements 1n

y-tagged vs inclusive jets
studies: ATLAS SiLoss + CMS jet
substructure measurements

[Color charge
dependence
Of Eioss

Exciting results on diffusion
wake from CMS (Z-tagged
hadrons, hints of significant
sighal) and ATLAS (y-tagged
jets, constraints on small
magnitude). Compatibility?

Medium
response
\ to the jets

Path-length

Eloss
,dependence

New ALICE (ATLAS)
R-dependent jet+h (dijet
asymmetry) measurements

\

V444

U

LHC: Run 3 high statistic data @
5.36 TeV (ATLAS+CMS x3-4, ALICE
x20-30!)

= More differential boson-tagged
measurements!

RHIC: sPHENIX (first) data + STAR
(new) data!



La_;_ge Systems: a last thought ... U

<~ Experimental programs at LHC & RHIC
keep delivering a copious amount of
results - differential 1n jet pr, radius, + 75 Sl
momentum balance, ... - to investigate o f 5. felin <
the microscopic nature of the QGP !

> This talk contained ~1k new data

points from recent analyses (Just a
narrow selection).

< Different models capture different
trends 1n different observables

“ =—=A lot still needs to be done toward

a global understanding of QGP
properties

Riccardo Longo
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La_;_ge Systems: a last thought ... U

<~ Experimental programs at LHC & RHIC
keep delivering a copious amount of
results - differential 1n jet pr, radius, + 75 Sl
momentum balance, ... - to investigate o f 5. felin <
the microscopic nature of the QGP !

> This talk contained ~1k new data

points from recent analyses (Just a
narrow selection).

< Different models capture different
trends 1n different observables

“ =—=A lot still needs to be done toward

a global understanding of QGP
properties

See the next talk
by R.Ehlers!

Riccardo Longo
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Thank you for
your attention!

Thanks to A.Sickles, M.Rybar, C.McGinn,
B.Gilbert, Y.Mao, D.Perepelitsa, D.Hangal,
G.Nigmatkulov, Y.Lee, Y.Go, P.Jacobs,
P.Steinberg, S.Mohapatra for useful
discussions and input for this talk!




Summary of summaries

Several advancements in New studies from ALICE (p+p)
y-tagged vs inclusive jets I a1 k@ 2nd CMS (p+Pb) at LHC and STAR
studies: ATLAS Siross + CMS jet T W (p+Au) at RHIC - still no signs
substructure measurements of Eioss.

Color charge
dependence
Of Eloss

N
7, Exciting results on diffusion Emerging feature of p+A 3
) wake from CMS (Z-tagged - Q)
GE) Medium hadrons, hints of significant Relevance collisions @ LHC and RHIC. —
response : of Color To be better understood for
) to the iets signal) and ATLAS (y-tagged Fluctuations : ; W
u;. ] jets, constraints on small proper data interpretation <
N magnitude). Compatibility? J
QO D
'&I'I Golden age of Run 2 dijet a
3 Path-length\ New ALICE (ATLAS) analyses at LHC: new ATLAS
Eloss R-dependent jet+h (dijet UPC results + CMS & ATLAS
dependence / asymmetry) measurements p+Pb @ 8.16 TeV analyses

next in the pipe

fe—  LHC: Run 3 high statistic data @ 5.36 TeV - LHC: p+0 and 0+0 next year!
| (ATLAS+CMS x3-4, ALICE x20-30!) = Search for the onset of Eioss in small systems
| = More differential boson-tagged & dijet | = Study of Oxygen Nuclear Structure
\ measurements! Hope for p+Pb w/ LHC schedule shift?

RHIC: sPHENIX (first) data + STAR (new) data! RHIC: hope for p+Au @ sPHENIX and STAR?
— g 26 Sept 2024
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See talk

3D jet+tracks in y+jet: wake constraints S

No signhificant signal of the diffusion wake found
within the current experimental sensitivity

- 0.04 I | I 1 [ I | I | ] 1 1 I I I | | 1 1 ] I I | | l 1 1 I I > | 1 I 1 I I 1 I I | 1 1 I I | 1 1 I I 1 1 1 I I 1 1 I I 1 | 1 I l |
; el B ]
o’ ATLA Pb+Pb (s =5.02TeV, 1.72nb" | = o, ATLAS Pb+Pb \'s,, =5.02 TeV, 1.72nb"
0.031 centrality 0-10% 90 < p! <180GeV ™| '® " Centrality 0-10% 90 < p' <180 GeV -
0,02 | A¢iettrack) > /2 F’Tf >40GeV | O 0.12 [ Ag(jet,track) > n/2 © >40 GeV —
Double Ratio Double Ratio A - ]
Amplitude Width 0.01} N 0.1~ ~
- O e _______ i 0.08 — —
., —|An(et,track)|*/(263,,) S - -
[bO + bdwr € ' - o, =1.033 ]
-0.01F — 0.06 — 90% CL dwr — ' —
[ 95% CL .
~0.02 1 9% L CoLBT-hydro E
~0.03} — Best fit N 0.02 _:
i} +1o +20 B ~
arx1":2408.08599 _004 cooo e oo b e b b Ly s O 'S IR 1 L1t T T
0 0.5 1 1.5 2 2.5 3 -0.03 -0.02 -0.01 0 0.01 0.02 0.03
O gwr b
dwr

Data are used to set upper limits on the magnitude of the diffusion wake effect
at different confidence levels.
TheCoLBT-hydro theory prediction 1s consistent with the data within the 68%
confidence level upper limit.

Assuming a double ratio width, 5, ., given by the CoLBT-hydro model, values of
the amplitude b smaller than -0.0023 are excluded at 95% confidence level.

¢ 504

-
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https://arxiv.org/abs/2408.08599
https://indico.cern.ch/event/1339555/contributions/6040782/
https://indico.cern.ch/event/1339555/contributions/6040782/

Color coherence effects

Can the medium distinguish between partons within a jet?

Medium-modified
narrOWJet I

J. Casalderrey-Solana et al., PLB 725 (2013) 357-360

narrow broad

Yield
Unmodified
jet spectrum

&

Medium-modified Ny
broad jet

p,window  Measured jet p_

>

¢ Broader structures more guenched compared to narrow structures + steeply
falling jet pr spectra — bias towards narrow jets 1in an observed jet pr bin

+H14

Riccardo Longo 26 Sept 2024


https://pdf.sciencedirectassets.com/271623/1-s2.0-S0370269313X00164/1-s2.0-S0370269313006102/main.pdf?X-Amz-Security-Token=&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20240913T004849Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTYYT6S4H5E/20240913/us-east-1/s3/aws4_request&X-Amz-Signature=0a10ae79570cef4ab87090513b49916c8611a241b8546574d2640d749d5acc89&hash=4f7beb25380be057048a524884b227001193d88ea54656770fb3f9b9651ed95f&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S0370269313006102&tid=spdf-d3758418-3894-43e8-8822-cb5dcbe3fbfc&sid=0836e7f26893474fce69bf243f784a6e1804gxrqa&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=13175705515553555155&rr=8c2422460a741138&cc=us

I y+jet VS in&usiveiet Raa

2018 Pb+Pb 1.7 nb™", 2017 pp 260 pb™', |/s,,, = 5.02 TeV PLB 846 (2023) 138154

0::E 1.2 :—ATLASI | l l l l__
Lowdes 'k y-tagged jets < quark-initiated jets dominance
o8k aTeTs E Inclusive jets < gluon-initiated jets dominance
B S B Raa suggests that For pr < ~200 GeV,
02| P[2S0CNII<2ST [ ket (g v quark-initiated jets lose less energy than
gluon-initiated jets

50 100 150 200 250 300
Jet P, [GeV]

C T T T T | T T T T | |||||||| | T T T T E ||||| | T T 17T | T T T | T T 17T | |||||||||||| | L | L
(@] o . . - £ C . . ] [ [
= . ATLAS Simulation Vs =5.02 TeV _| £ ~ ATLAS Simulation Vs =5.02 TeV I S l k
1 . S - -
F > ~N 2 V 8 | antik, R=0.4jets I <2.8 - % 4 BYTHIAS anti-k; A = 0.4 jets 7 T1TMi a. I q u a. I
o r p T e % - ' i 8 1.3~ y-tagged jet, Isospin only "1 <2.8 7 -
S 08 ey - 3 C «ees y-tagged jet, EPPS16 only For y-tagged jets 7 f t
- ;‘% _##ﬂ***t;#;t ] % & 12 — — Inclusive jet, Isospin only p.>50 GeV, |7?Y| <2.37 4 r a' C .I O n
R + e t S 3 - oty 1 S Inclusive jet, EPPS16 only Ag(y.jet) > m/2 E
AA y J 0.6 __ n - —dh— . E e .'l"."-"-"'ﬁ'h"dH'Mlllh......h..“m“h: E +
i %ﬁ}*ﬁ}*{&ﬁﬁ:‘;:@:: 1 ; “""WIM!m--MHﬁ“ME.'..'..'..'..'..'..'..5..'..'..'..'..'..'.?; . - - -
0.4 |5 © 4 o . p
~ 0555 - — : increasing isospin
, & - PYTHIA8 - = B T SOV -
- - - For y-tagged jets 0.8 T ' — ff -
0.2 y-tagged | — - -
Raa (Inclusive jets) R s At B erfect on y+jet
| A¢(y,jet) > 7n/8 -5 & HERWIG | T E .
1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 :I | I | | | I I | | | I I I | | | I | | | I I | | | I I I | | | I I | | | I I I | | | I | I_
%0 100 150 200 250 300 50 100 150 200 250 300 350 400 450 500 S al I I p le
Jet p‘T“"“ [GeV] Jet p_[GeV]

See talk by D.Derendarz 152 26 Sept 2024



http://Jet%20quenching%20and%20medium%20response%20using%20photon+jet%20events%20in%20ATLAS,%20D.Derendarz
https://doi.org/10.1016/j.physletb.2023.138154

Isospin & nPDF effects

Isospin & nPDF effects matters!

Different mixing of u and d quarks affects y+jet production

(y coupling depends on electric charge)

Isospin effects arising
from p-n asymmetry of the
collision system

Affects only y-tagged jets

See talk by D.Derendarz

Riccardo Longo

O.modified/OnominaI

. 4 E_ATLAS Simulation (s=5.02TeV -
"~ F PYTHIAS8 anti-k; R =0.4 jets =
1.3 == y-tagged jet, Isospin only 7" <2.8 3
C .aeey-tagged jet, EPPS16 only For y-tagged jets -
1.2 = —Inclusive jet, Isospin only p.>50GeV, In'l <2.37 —
LB Inclusive jet, EPPS16 only Ag(y.jet) > n/2 E
. E.’ . Wy il gy amyy, . -
1= — . S =
0.9 = - .
[ i L )
0.8 et LT S mim e oo
0.7 —
:I | 1 1 | I I | | I I | | I I | | I I | | I I | | I I | | I I | | L1 1 I_
50 100 150 200 250 300 350 400 450 500

Jet P, [GeV]

PLB 846 (2023) 138154

+H34

Nuclear modification of
PDFs (parameterized
via hPDFs) can lead to
different flavor
compositions of the
in1tial state

Affects both 1inclusive and
y-tagged jets
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http://Jet%20quenching%20and%20medium%20response%20using%20photon+jet%20events%20in%20ATLAS,%20D.Derendarz
https://doi.org/10.1016/j.physletb.2023.138154

Jet axis decorrelation

Aj = \/ (St — pWTAY2 Y jStd _ [ WTAY2

Lower

Winner-Takes-All axis less
sensitive to soft radiation
and medium response

Riccardo Longo

PbPb / pp

Jet axis decorrelation in y+jet events see talkby mpan

CMS PAS HIN-21-019 CMS Preliminary

(5.02 TeV)

PbPb 1.69 nb™", pp 302 pb
I I T 11 | I . I I I T T
30 < p’jt <60 GeV

- '@ CMS data

- HYBRID, no elastic, no wake

- = HYBRID, no elastic, wake
HYBRID, elastic, no wake

- EEHYBRID, elastic, wake

Cent. 0-10%

IIII|
111

| ] oo
- 60<p’Tet<1OOGeV

- 60 <p. <200 GeV
- Y| < 1.442

B 21 | jet
__A(])jy> 3,|n |<1.6
- anti-k; R=0.3

Ill

I

< Rat1o ~1 for more
quenched selections
(lower jet pr)

> Narrowing observed
1n higher pr (less
guenched)
selections

> Observable 1s not
sensitive to medium
wake effects but can
provide input on
elastic scattering
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https://indico.cern.ch/event/1339555/contributions/6040782/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-019/

Interesting comparison with
analogous 1nclusive
measurement done by ALICE

Different model performance
in results description

Caveats:

“Inclusive vs y-tagged
< Different radius (.2 vs .3)
> Track jets vs p-flow jets

< Different rapidity

Riccardo Longo

Lower
PT

Jet axis decorrelation: y+jet vs jet

CMS PAS HIN-21-019

CMS Pre/iminary

PbPb / pp

PbPb 1.69 nb”, pp 302 pb" (5.02 TeV)

IlII||| IIIIII|

30 < pT < 60 GeV

- CMS data
HYBRID, no elastic, no wake
= HYBRID, no elastic, wake
HYBRID, elastic, no wake
== HYBRID, elastic, wake

Cent. 0-10%

IIII| | | IIIIII|
III| I I IIIIIII

60 < pjft < 100 GeV

60 < p_ < 200 GeV
|n|<1442

A(]) 5 2 3 |njet|<1.6
ntlk R=0.3

II[I|IIII|IIII|IIII|[III|I[II|IIII|IIIIIIIIIIIIII[IIIIIII|II1I|IIII|II]I|I]I[

IIII|IIII|II'lll|ll|ll|l|lll|l|l|||||llIIII‘IIIIlllIIII[l‘llll[llll'llll|ll|l

0.5
Cent. 0-10%
O | ! ! : |
0.01 Aj 0.1
+554

< [ ALICE ® pp -
b © - -
ST 4oL (5w =502TeV ® Pb-Pb0-10%
© - Ch-particle jets, anti-k- Syst. uncertainty ]
b - -
30; - ol WTA—Standard
ook ocp 2 40 < po'* < 60 GeVi/c E
- @ R=02, In 1<07 ]
jet 4
1| ]
10 _3 ' ® -]
S il a.
& 2 MATTER+LBT s JEWEL, reCOIIS off —
| % :\ ...... medium g/g JEWEL recoils on
f 15 E‘ . [ broadening i
o, 2F | |  Hybrid (L. =0)
Sl |k Hybrid (Lyes = 2/1T) 7
o Hybrid (Lyes = =) 7
M W _;
0 002 004 006 008 0.1
A'qaxis
. % | ALICE ® pp ]
o|T - Sy =5.02 TeV B Pb-Pb0-10% -
© 20 - Ch-particle jets, anti-k, Syst. uncertainty -
o B N
- ‘A WTA-Standard
B i 60 < p** <80 GeV/c
20 _l R=0.2, Injetl <0.7 -
I [ ]
I | | . | -
& 2 MATTER+LBT e JEWEL, reCOI|S Off ]
(12 :\. ..... medium g/g JEWEL, recoils on
f 15F P, broadening -

o 2F e HybIid (Los =0)
- Hybrid (L,es = 2/nT) 1
Hybrid (Lies = =) 1

AR

0.1

axis

arXiv:2303.13347
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https://indico.cern.ch/event/1339555/contributions/6040782/
http://www.arxiv.org/abs/2303.13347
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-21-019/

ATLAS-CONF-2024-013

< Study of energy 1n the ZDC and 1in the forward calorimeter 1n dijet
events to analyze dependence on the hard-scattering kinematics

§ —
— 100 o=—--- B2----F-"F-"B-"EB-"®m -

é ' ® O g ® : : :
& 80
=
=

s 40 ATLAS Preliminary
$) Isyn = 8.16 TeV, 56 nb’

20 R=0.4 Dijets, p+Pb 0-90%

Pb

<EZDC>%

—e— (FCal ZE;"),,

%

* :

(@)
o
b ‘u\H‘\H‘H\‘H\‘Hlllg

)

100—(FCal ZEL")
b
100—(E)" ),

------- Constant Fit Result: 5.77 = 0.25

I + ++*****vvv*_

1073 2x1073

1072 2x1072

107! 2x10™ 1
Ap

< ZDC energy ~6 times more robust against

Nuclear breakup in p+A collisions w/ dijets

o ~5¥% difference
between low and

high x, selections

& Correlation w/
number of wounded
nhucleons (as
proposed 1n PRC 110,
025205 (2024) for
resolved UPCs)?

dependences on the hard-scattering kinematics

Riccardo Longo

-

r56 4

-

See poster hy M.Hoppesch

p + A collisions

‘Wounded
nucleons

YA in A + A collisions via
resolved photon
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https://indico.cern.ch/event/1339555/contributions/6040971/
https://arxiv.org/search/?query=slicing+pomeron&source=header&searchtype=all
https://arxiv.org/search/?query=slicing+pomeron&source=header&searchtype=all
https://arxiv.org/search/?query=slicing+pomeron&source=header&searchtype=all
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-013

UPC Dijets & nuclear breakup See talk by B.Gilbert

- - T |
First study of nuclear breakup 1n UPC dijet events! /A in A + A collisions via

direct photon
B [ amas | anodsan<s S l06E o a2
Q[ Pb+Pb5.02TeV,1.72nb" a:’Zi-kt hrodets ?s - H7;>30.0 GeV ] gf »
e~ 0.9H; < My <4H; - o - =
0.015 < x, < 0.200 - . ¢ g: 4 &
H; > 35 GeV . 8 - o 3 -
i = - ® 9 . \ECS%
0 .f s O : y %ﬁ
0.5 E Q ,/
u ° Data 02:__0 2 - \_/9
- - Systematic Uncertainty E ® .
Quadratic Fit 0.1 ® Data. —:
i K. J. Eskola et al. (Woods-Saxon) | O-:- <> Pythla 8 MC : ‘ WO un d e d
B K. J. Eskola et al. (Point-Like) N n . Ll Lol . HUCleonS
O 107 107
" " Z “y ¥A in A + A collisions via
y
resolved photon
frnoBu = Fraction of events - Fraction of direct photon
where photon emitting UPCs as a function of
hucleus does not break up photon energy y
arXiv:2409.11060
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https://indico.cern.ch/event/1339555/contributions/6040924/
https://arxiv.org/pdf/2409.11060

A

R dependence Of jet quenching See talks by Q.Hu & A.Sickles

pTl CIZZ\JII)A;lIlAIt d %:E 15' L L ]
palr <TAA>N§? 0.32XPT 1 dpT1dpT? PT,2 C 092_ gjlgt/\spbippbzis?pzbnb\ﬁ 502TeV _
Subleading jet pr A (PT1) = R ANPP 0.8 E
) pair 0.7} E
0.32xpry APTIdpTa WP T2 065 :
055 gt —
0.45‘9’ ’ , ° e i -
0.3c" / anti-k, R=02jets
---------------------------------------- 0.2%- —@— Data Ieao.ling.jet —e— Data sublead.ing.jet =
- === | BT |eading jet —— LBT subleading jet
........................................ 0.1;— = = =+ JETSCAPE leading jet - - - - - JETSCAPE subleading jet—;
Poo— 180 200 250 300
p_[GeV]
~ 1.8 . — T T
Leadinag iet g :I ATLlAS p;la 255 [:|>b F 502 TeV | -
gletpr 'EE 1.6 0-10% Pb+Pb 1.72nb’ ]
. g [ anti-k, R=0.2, 0.6 jets i
. - - alr o - ]
. Leading and subleading jet R}'\" are g — -
. . - — 83 1_2N
probing different population of dijet N e ¢i
. . . . [ ¢ _
events, useful differential information to arerrenet et
improve modeling OB > tmerus  — Dannonrom
0.6:— = = =+ JETSCAPE leading jet - -- - JETSCAPE subleading jet_:
-+ Smaller-R dijets are more suppressed 160780500 580 540 560 560500
p_[GeV]

Riccardo Longo +584 26 Sept 2024


https://indico.cern.ch/event/1339555/contributions/6040924/

Deciphering the Iaa in jet+h See talk by VHe

Phys. Lett. B 854 (2024) 138739

15 0% @ oo s0p 1w 37 T 0 10% @ PbvPb, 5.02 Tev . .
o me soome O] ot s, <zt > Surface bias for hadron triggers:
o > I still, relevant fraction of trigger
£ B S 2 1 ? hadron experiencing relevant
> = ¥ 910_3 =
. o & energy loss
- TR 10—43_ _ .
Il 10° ol @ < Isolate the effect of surface bias
B e o= T ‘6"'2'0';#3'; 60 80 100 120 140 by building a true 'baseline’ US'iI’lg
<(m) Pr " Prurg 5SV0) hadron triggers with energy loss
b 0-10% @ Pb+Pb, 502 TV (@) JF. 0-10% @ PbPb, 502 Tev  (b) - but no jet quenching on the other
5 20<pT,mg<5O GeV/c,R=0.2 __ 20<pT’trig<5O GeVic,R=04 _ S'ide
3 3 e i _ > Results provide a qualitative

a
------

Fe ; explanation for
T '; Ina > 1 observed by ALICE

NI T R SR I RN R R N | ’
OO 50 100 150 2000 50 100 150 200
P et (GeVic) P jet (GeVic)
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https://indico.cern.ch/event/1339555/contributions/6040816/
https://www.sciencedirect.com/science/article/pii/S0370269324002971?via=ihub

Trigger Recoil
side side
Ad < 7/3 A > 2/3x

NB: event activity not
robust centrality
estimator in p+A - but
used with certain
prescriptions 1n this case

Riccardo Longo

arXiv:2404.08784
5 -8“: — = High-EA —=- trigger-side
z 5107 E . o = Low-EA —— recoil-side
O -4 L
0310 — ©
—| = STAR o
10 £ P+AU Sy, = 200 GeV :
— ¢
DS 08 b
<lz 07 &,
=19 0.6 F=—+
I | = ¢
05 F
0.4 E anti-k, R=0.4jets ' # *
0.3 & E;°>4GeV
02 F m 1<06
0.1 E
O ||||||||||||||||||||||||
15 20 25 30 35 40
p‘:t [GeV/c]

> Semi-inclusive jet spectra

® Comparable suppression

for both trigger and

recoil side — no evidence

of pathlength dependence

+ 601

Search for onset of Eioss in small systems: RHIC

A

Blc45 = = HighEA —e— p2 (>8,>12), Gevic
© -OH 4 ;_ = Low-EA —=— pfjﬁt (>10, >20), GeV/c
~| 23.5 =0 ’
Z - —
—
2.5 :_ - i
2 =STAR -
1.5 ;—p+Au :5—
! E (8 =200 GeV —eo—
05 [
P S R r—— r—
BE. ¢
58 " F -
Tl411F
1 i_ """"""""""""" e
0.9 —_—*:
08F  Ef>4Gev o
07 L anti-k; R = 0.4 jets
- m 1<0.6
0.6 [ jors _
- dletector-llevel jets| | |

0 0.1 0.2 0.3 0.4 0.5 0.

p

_ - Tet T,jet

A,

raw,lead raw,sub

-p

= _raw,lead, ,.raw,sub

p T,jet P T,jet

< Dijet asymmetry-like
analysis 1n different p+Au
event activity classes

®» No ‘centrality’
dependence
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https://arxiv.org/abs/2404.08784
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0.4 ATLAS
syy = 8.16 TeV, 165 nb™
0.2 nti k R =0.4, p+Pb -1
O | | [ ‘ | | | | I ‘ | | | | I ‘ | | | | [ ‘_-
4x10™* 107 2x1073 1072 2x1072 107" 2x10™" 1
v, N
(xp> ~ (21 \syn) X , X e “cosh({y*))

‘ Xp—pr=

Initial
state
definition

Final
state
definition
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X Xp |~
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0.8
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@ation effects on event activity in p+A (2

‘ I I T I I [ ‘ I I H
— ATLAS Inclusive Jet —
- p+Pb sny = 5.02 TeV, 28 nb™"

—anti-k;, R=0.4 [O] 3.6<y™<4.4 [[O] 28<y™<3.6 _|
~ [A] 2.1 <y™<28 [WV] 1.2<y*"<21
- 0.8<y™M<1.2 03<y™<08 |
- 8 -
- Dijet VRN h -
_—m 8.16 TeV, 165 nb” ' -
7 3; N g
- i A .
- 2r _ |
- NN NN N
__ 1 + |+ |+ -
- % T2 3 4 N
_‘ \ \ \ yb\ \ L1 1 ‘ \ \ \ [l ‘ \ \ N
10 20 30 40 102 2x10° 10°  2x10°

(xF> x 4080 [GeV] ~ p_x cosh((y™)) [GeV]

m

]

x cosh y*M

Comparison between
the two

+pi ~pr  sinhy™ ~ + coshy™ if |y M| > 0 |

measurements
achieved via xz
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@ation effects on event activity in p+A (-2

0_22 T T T T T T T T I IIIIII| T 1T T T T 1T 1T T T 1T 1T T IIIIII| I IIIIII|_
O AT AT A : ATLAS
e : 3t A - [syy = 8.16 TeV, 165 nb
1.8 F - A E anti-k, R = 0.4, p+Pb
1.6 : '
1.4
1.2

—III‘III‘III‘III‘III |||‘|||‘|||‘|II‘III‘III

o [
o
—III‘III‘III‘III‘III |||‘|||‘|||‘|II‘III‘III—

0.4
[syy = 8.16 TeV, 165 nb™
0.2 anti-k, R = 0.4, p+Pb - -
O IIIIII| | | IIIIII| | | IIIIII| | | IIIIII|_ IIIIII| | | IIIIII| | | IIIIII| | | IIIIII|_
4x10™* 10 2x107° 1072 2x1072 107" 2x10™" 1 4x10* 1073 2x10°° 102 2x1072 107" 2x10™" 1
) x Yy *
<xp> ~ (2/\spn) % Py X € “cosh({(y™)) (be> ~ (2/\spn) ¥ Py % © “cosh({y™))

© Full picture - x;, and xp,

< Anti-shadowing region shows interesting trends
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