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2-point energy energy correlator (EEC)

-EC = energy-weighted cross-
section of particle pairs

A way to study the angular
structure of energy flow in jets

Clear separation of perturbative,
transition and
‘eglons

Allows us to probe parton-level
jet formation and how partons
are confined into hadrons




What can we learn from EECs in pp? \E
0.7 arXiv:24091268/ H L IC E
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What can we learn from EECs in pp? N

| | 1T 1T 11 | | | L I| | |
ALICE pp (s = 5.02 TeV e,

~ Anti-k; charged-particle jets, 2 0.4, ;
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"« Peak positions align across different jet pr

- Shape of large-angle region is partially predicted
by pQCD calculation
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. Anchored to 60 < pr ... < 80 GeV/c data points

Jjet

- Small-angle region matches expectation for free-
hadron scaling

-Cs as a function of {(p)R; reveal a pr-independent
niversality in jet dynamics and hadronization. 4
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What can we learn from EECs in pp? N
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What are the |

that

C/R

C

far?

- C jet measurements
nave peen/are being done so

EEC inclusive oJo 5.02 TeV ALICE published arxiv
EEC DO-tagged pp 13 TeV ALICE published arxiv
E3C (and E3C/EEC) inclusive oJe 13 TeV ALICE In progress | slides, slides
EEC inclusive p-Pb 5.02 TeV ALICE in progress slides
EEC inclusive Pb-Pb 5.02 TeV ALICE In progress slides
charged EEC inclusive op 5.02 TeV ALICE In progress w/ |
charged EEC inclusive p-Pb 5.02 TeV ALICE in progress | poster, slides
EEC y-tagged pp 13.6 TeV ALICE just started
EEC inclusive oJe 5.02 TeV CMS published w/ |l
EEC inclusive Pb-Pb 5.02 TeV CMS published link, arxiv
E3C (and E3C/EEC) inclusive oJo 13 TeV CMS published | inspireh Vi
charged EEC inclusive op 200 GeV STAR published arxiv
charged E3C inclusive oJe) 200 GeV STAR In progress slides



https://arxiv.org/pdf/2409.12687
https://arxiv.org/pdf/2504.03431
https://indico.cern.ch/event/1339555/contributions/6040781/attachments/2933199/5151431/ARai_HP24.pdf
https://indico.cern.ch/event/1334113/contributions/6350974/attachments/3046681/5383344/ARai_QuarkMatter25_v7Final.pdf
https://indico.cern.ch/event/1334113/contributions/6350975/attachments/3046662/5383303/EECs%20of%20pPb%20jets%20with%20ALICE.pdf
https://indico.cern.ch/event/1334113/contributions/6350974/attachments/3046681/5383344/ARai_QuarkMatter25_v7Final.pdf
https://indico.cern.ch/event/1334113/contributions/6471416/attachments/3050767/5392246/CEEC_ft.pdf
https://indico.cern.ch/event/1334113/contributions/6471416/attachments/3050767/5392246/CEEC_ft.pdf
https://cds.cern.ch/record/2906425/files/HIN-23-004-pas.pdf
https://arxiv.org/pdf/2503.19993
https://inspirehep.net/files/27c9734cca6dfc49b87162b8993b0552
https://arxiv.org/pdf/2402.13864
https://arxiv.org/abs/2502.15925
https://indico.cern.ch/event/1339555/contributions/6040791/attachments/2933173/5151424/Tamis_HardProbes_2024_v6.pdf

Parton Flavors in pp Collisions




Quarks and gluons

. Inclusive jet composition

VT —~ f T
( Y —”A) g-:a S?E;TVHEIQ_?%ATO:\TSMOB .
. Light-quark initiated jets D 2 5F i on i mood
N - 20< py " <40 Gevie, [n | < 0.5
- Gluon-initiated jets 2;_ 3= pY <40GeVic, ly,| <08
1.5 —m— Jight-init jets
- Gluons have a larger color (E 4 guonints
factor = typically emit at :
wider angles compared to 0.5¢
quarks 0
o0
. Gluons shed their virtuality TeTior ; Ayt . oot _
earlier than quark 1%f4‘ ""”""1’3_‘3 "”””1"0_2 — 1(')1 .
(see another example of this at higher F1’|_

energies in arxiv:250211406)

-ECs are sensitive to flavor dependence in QCD showers. .



https://arxiv.org/pdf/2502.11406

What about heavier quarks”

« Heavy-flavor quarks are created in the

collisions

iNnitial scattering process of high-energy

e [he heavy-quark mass » the confinement

scale of QCD (AQCD - 200 MeV/c?)

e Production is governed by pQCD

e Dead-cone effect = suppression of gluon

radiationin@ < m/E_,4

9 ~ Nz
olead-cone  E pgintor

drawing thanks to Emma Yeats

| arXiv:2210.09311

120}
| Two-Point Energy Correlator
100+

8ol _ _

60

Normalized EEC

40}
AKS5 Jets, | < 1.9 |

20 pr = 500-550 GeV |

0 : ) P - T . a N IS | . ]
0.001 0.005 0.010 0.050 0.100 0.500

Ry

DO are composed of cit

Use DO as a proxy for the
charm quark

. DV = K*7F with a BR of
~3.947 + 0.03%



https://arxiv.org/pdf/2210.09311
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- e — T~} ALICE Preliminary PYTHIA
H ch. jet - : :
_ | 10<pl" " <15 GeVie, In | <05 Inclusive jets H LIC E
ALIC C 2 5< p? <15GeV/e, |y | <0.8 Light-quark jets
i T DO

0 :
mf= Inclusive jets ==D"-tagged jets

1.5} 4k D°-tagged jets

« Charm jet EEC has a lower

amplitude than inclusive jet EEC | AT ™
dead-cone effect! 05 AT AN

« Peak positions: DO ~ inclusive

0
4_'1.2
Q1
« Charm peak position impacteo Slgos
by its heavier mass 2 0.
o . g%,OB
« Gluon peak position impacted =y
by its larger color factor %;ggf;
nf=0.3
: . . . 0.2
« PQCD calculation in high R region’ 10° o

g 10

Icalculation done by Kyle Lee arXiv-2504.03431



https://arxiv.org/pdf/2504.03431

Charged EEC

STAR arXiv:2502 15925

D [ staR antik, R, =06, I<0.4 -
= - pip, 15=200GeV e g ? -
. String breaking expected to enhance correlations 2 :
of opposite-sign pairs at small angles s
Similar observations in | 20<by <30 Gl \
10~ - - N e oo ations —— PYTHIA 8
SI,ﬁ ape 8 - STAR Ianti-kT, R, =06mMm |<0.4: , tOpppsitel harge - H?RVYIG171 o
_UC-J' - p+p, Vs =200 GeV | © - 002 10~ .
» Small angle region g 1 2 Toam  emkroomi<n
eplicated by random 2 | D T =4
nadron scaling o1 T - .
- —— Random Hadron Model . §_.
- NLL pQCD : @)
- Large angle regior " TUHERWIG7  wa0<p"<s0Geviexot| g
1072 ' L] 7
- " 1072 107 1 — 04 20<p <30GeVlc — PYTHIA 8 —
ep‘lcatec by pQCD RL EJJ) * Data — = HERWIG 7
calculation B B R
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> f - " ALICE Preliminary | Anti-ktch-particlejets | PT, chjet T I
_+_ pp\/—= 5.02 TeV R=0.4, Injetl <0.5 + 20-40 GeV/c | |
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3 +_+_ - - 1 ++ ] | # 60-80Gev/c | ]
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imi Anti-kt ch-particle jet
AL\I/(_:E_PreI'mmary Rn='o,1f |,7F:21 I<C S,Jse i 4 Data HERWIG
| PPV = 502TeV — plrck > 1 GeV/c -+ — PYTHIAMonash - —— Sherpalund —
20 < pr,chjet <40 GeV/c PYTHIA Vincia — Sherpa AHADIC

Model / Data

Correlations of unlike-and like-sign
pairs show familiar features.

-EC is overall
ike-sign pairs.

Charge-weighted
negative: more un

« Data favor string-breaking models?

12


https://indico.cern.ch/event/1334113/contributions/6471416/

Ch d EEC 7
arge — ZSEC(RL) - — J ax Z 94 ke a O(R — Ry )

AlLICE T Hwang QM 2025 Need g Pt pE ALICE
= _Hwang QM 2025
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Vs =5.02TeV R=0.4, [jet| < 0.5 % 20-40GeV/c ' 1k
s W R T e 1 % sosoceve T - pairs show familiar features.
3EE . » 1 + . 1 | # 60-80GeV/c

A e e O | | . Charge-weighted EEC is overall

| beeey Lo 1 - negative: more unlike-sign pairs.
of Rl g eeet T e e

l‘ ‘_F.:"'M +-$F o o
Ll | L~ ™~ Fs-.»=" | < Data favor string-breaking models?

*
2t \ 4 =
(] A UL LA N e S AL AL B o T — i = . e .
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- T — plrck > 1 GeV/c —+ — PYTHIAMonash™—- —— Sherpalund —
20 < pr,chjet <40 GeV/c PYTHIA Vincia i, — SherpaAHADIC . .
N L 1 | s o PYTHIA and HERWIG differ most in
\ . . _
T F N | unlike-sign EEC
1‘;: - "\'l_ — — - — 'iF —— - — "N\“/'I 2 “= e« Parton shower: Monash anad
g 10f esasosmmma =1 TRy differ most in like-sign EEC
el gl el / :
glé;— ——++H — - — 1+ t 5‘-- -+ — —i : .
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A | " .

7 . . . .
e E e F L e ]/ )/ differ most in low-Ry unlike-sign


https://indico.cern.ch/event/1334113/contributions/6471416/

Collision Systems




What does the EEC look like in p-Pb?

| ALICE
ALICE
/:I 8 C | | | | I I | | I
— . 9:/ _ ALICE Preliminary pchjet range _
¢ U C |S SU btraCted cLa _ p-Pb \/37NN= 5.02 TeV _.T_ (20, 40) GeV/c -
B _ anti-k, ch jets, R = 0.4 —m— (40, 60) GeV/c -

6 |- all pairs, p“>1.0GeV/c ~ —4— (60, 80) GeV/c —

. Correct jet pr for UE

- Correct contribution from : + :
UE track pairs in the EEC 4_++++ e )
with a perpendicular-cone - e
methoo & L -*

. " +++
. Similar features to pp EEC i+++++
0 | | Lo



https://indico.cern.ch/event/1334113/contributions/6350975/

pPD / pp ratio

- ALICE
ALICE A.Nambrath QM 2025

- pp baseline also background

% | | | | | | L | | |
O | ALICE Preliminary ]
L p-Pb and pp |5, = 5.02 TeV subtractec
~_ | anti-k; chjets, R=0.4 | . .
T 1.2 a pars, pi* > 1 GeVic — - Higher jet pt does not show
o T | + - modification
LLI i - -®-
1] —4— | _* .
] Iwﬁ S . o » 20 < pr,jet < 40 GeV/c ratio shows:
1 IVRVIU PUIDN ERERER | "—"‘—*y‘,‘“‘“"“"“""“'j‘“‘“_._‘ _____ R . =
[PV i 5 . .
; 1'+++++* ik : - Small-angle region: ~10% suppression
_ f+'++++ p " range ' . Large-angle region: ~10%
08k | —®— (20, 40) GeV/c _ 9 9 9 ' ©
| —— —=- (40, 60) GeV/c enhancement
- —— (60, 80) GeV/c T
ol | | | Lo | |
10°2 10° What is responsible for this modification??. .

R
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pPD / pp ratio

- ALICE
ALICE A.Nambrath QM 2025

- pp baseline also background

% | | | | | | [ | | |
@) | ALICE Preliminary )
L p-Pb and pp |/s,,, = 5.02 TeV subtractec
~_  anti-k; ch jets, R =0.4 | . .
§ 1.2 all pairs, p'* > 1 GoWtr————e  Higher jet pr does not show
é - L modification
By AE: " | + T~ N ¢ 20 < pr1iet < 40 GeV/c ratio shows:
JRVARN N ELE, NN\
B - - | \ . ') 5
et .+ Small-angle region: ~10% suppression
:'. v
B n & -+-'+'+ ch jet range | g 0O
+te L o020 Gevic - Large-angle region: ~10%
e ~m- (40,60) GeV/c enhancement
- —— (60, 80) GeV/c T

A | | IR | |
1072 10° What is responsible for this modification??
R
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What cou ld the ratio depend on’?

. 2613 ALICE
&WH | ALICE Prellmlnary A - ALICE Prellmlnary R
4 p-Pb, pp /s, = 5.02 TeV A " p-Pb \[s, =5.02TeV T
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1.1 7
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e oo~ . B . rapidity -0
107 107 107 10° n<o0 . n>0
AL AL e ] \
. I I I I L B I I | | | | S | | " " Pb I p
<>c'§ 12 ~ ALICE Preliminary = 12k ¢ e\/e nt aCtl\/lty > <
> L p-Pb |5, = 5.02 TeV ] : ALICE Preliminary B i
5% " Anti-k ch-particle jets, R =0.4 i PP, P~ Pb‘/m_ 2.02TeV \ ' J
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| Ay Laeall 297 & - -
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09 I @ ] L} ¢_ ZE—E—C
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A. Nambrath QM 2025

] ° ° o O
L 31 ALICE Simulation 20<p, <40 GeVic
( } ‘ I | \ ] ]_p ]_( :]_ >/ W [ PYTHIA pp Vs = 5.02 TeV R=04,|n |<05
o “ : : : je
o 5[ Anti-k; ch-particle jets All pairs, p!* > 1 GeV/c H L I C E
! -

» Separate EECs based on the # of 2 N Sapa i
charged jet constituents N -
. inclusive EEC from PYTHIA B

- EEC from jets with 2-6 tracks

-
g’?:
i

t 1ttt
it

 EEC from jets with 7-10 tracks

4 « 2-6 jet constituents
e 7-10 jet constituents
o 11+ jet constituents

Ratio to pp incl.
w

» EEC from jets with 11+ tracks

—— | e == —
 Dramatic shift in the EECs due to jet O =T T L T
+ i . — 1.37
constituent multiplicity € L+ p-Pbreweighted ~+
o - ---- ALICE data fit —=-T
: : : . 2 14 e
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_+_
1
_+_
i?

multiplicities, measured p-Pb EEC Sl 19
modification is largely reproduced 10 10 &t

o
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What are some e

dz/dé

arXiv:2310.01500
0.8
(2) e K =() .2
07 4 medium K—l.O
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0.6 - — K =4 ()
0.5 0.0 [.=4 fm
- |®) L 02 E=100GeV
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0.0 LELELA | 1 Ll LI LB L | 1 ] LB L B B B |
1072 10! 109
6

- Medium response

Recoil partons + back-reaction

Depletion caused by energetic partons

oulling the medium - jet wake?

. Color coherence

dZV

I

ects when we add a QGP?

- Angle of emission determines how
the medium resolves a splitting

0.100,
0.050

0.010
D
© 0.005
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£l 06
,’_,: o) 0.4
A 0.2
o 00} ——————————————————r T e e e -
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Two—Point Energy Correlator

arxiv:220911236

20



https://arxiv.org/pdf/2310.01500
https://arxiv.org/pdf/2209.11236

CMS

Pb-Poresu

[S

arXiv:250319993
arXiv:2503.19993 1.70 nb™ PbPb (5.02 TeV) 1.70 nb™ PbPb (5.02 TeV) + 302 pb™' pp (5.02 TeV) B
CMS Supplementary " CMS 120 <jet p_< 140 GeV + —Nergy [o}SIS
e, PbPb 0-10%, n=1 1.5 Supplementary anti-k; R =0.4 moves the
10 """ : <16 4 t
> %++++ pe">1 GeV, n=1 " PEaK 1o
- @)
O | anti =04 Q H smaller angles
LL] ) <1.6 * f i .
“120<p <140 GeV i% : » [Nteresting
- 5. e
ni 140<p <160 GeV B2 I nodification
- B 160<ijet<180 GeV N —
- 19180 <p, <200 GeV * - arXiv:2503.19993 seen at la ‘ger
L 1 ,el 1 L ] L ! !
- - angles
1072 107" 10°° 107 S
Ar Ar

« Similar features to the

-C in PbPb asin pp

. . - 21
- EEC peak moves to smaller angles as jet princreases and collisions get more central
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Ppo-Ppb results

ALICE

INncreasing jet pr _
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- Hint of enhancement atlow R. « Onset of suppression shifts to the left

« Hint of suppression at high RL - Low jet pr dependence in modification
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3-point Energy Correlator




What is the 3-point correlator?

P1,iPt,;iP © G
E3C(R;) = Ei,j,k[dRL L 3T - T’ké(RL—AIA{L)
pT,jet 1%

- Probes shape dependence of energy flow s oy
% piet e-[.a::s: 550] GeV MM ]

-3C: projected 3-point correlator R e
% m-+++++$;¢mw_, 5
. Use the largest distance between N=3 points ol Y & mcswen
g - + 4+ EEEC Shape B
. > L T LT -~ EEEC Shape C :::
- Access to the strong coupling constant B 1 i -

Lt | Lt ~
. . . . 2 o025f W R ™ .
. Most precise way of calculating o using jet P A
5 107 102 10" 100

supbstructure R

arxXiv:2201.07800 24
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Jet
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3 — 20 < p™1* < 40 GeVic

R=04,/n_[<05
,otTra"k >1 GeV/c
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- EEC and E3C have the same qualitative features

. Partonic region slopes are different —

=C (y2) vs

ALICE

A. Rai HP 2024

ALICE I;reliminary

pp Vs = 13 TeV
anti-k;, ch-particle jets
R =0.4, |njet| <0.5
ptT”"Ck >1 GeV/c

™
—0— 60 < pi“’jet < 80 GeV/c -
- 40 < pih’jet <60 GeVic  —
== 20 < pih’jet <40 GeV/c _

-3C (y3) quantum corrections
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https://arxiv.org/pdf/2402.13864

Summary

- EECs are a powerful tool to study parton correlations and hadron formation

O]
_ Theend!

. Universality across jet energy and collision system of the overall EEC shape and turnover region
- Many experiments are working to calculate EECs in every configuration
- E3C gives the most precise extraction of as using jet substructure

- Flavor effects visible via EECs

- Mass effects and Casimir effects alter the position of the peak
. Still many mysteries about hadronization
- EECs are sensitive to changes in collision system
.+ Questions remain about the modification seen in these systems

- More measurements need to be done to draw more robust conclusions — stay tuned!
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And what apout across event generators”
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CMS

Use Z — u u~ .

« Event mixing removes
contributions from UE
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CMS

/-tagged EEC

CMS Yi Chen QM2025 slides
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https://indico.cern.ch/event/1334113/contributions/6348619/attachments/3048440/5387065/20250409_ZEEC_QM2025_YiChen_v20.pdf

ow to find the DO EEC

Start with the charged final-state particles from each event.

l

Use Fastjet anti-kt algorithm to make an R = 0.4 jet.

/\ Find every combination of pairs within the jet, calculate EEC, and assign weights based on pr.

Correct for detector effects, feeddown, and D*. 34
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-C shows the resonance of the D* to t

‘mal peak — MC correction employed!




DYjet b

Reminder!
_und string models: PYTHIA, Sherpa Lund
Cluster hadronization models: Herwig, Sherpa Ahadic
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1. Subtract UE energy density from the jet pr:

k
| pT,Tjet zj Aj
p =median p -C C =

A, Agec

jet

2. Correct the EEC distribution for combinatorial background:
1. signal-signal
2. sighal-backgrouna

3. background-background

We use the perpendicular cone to estimate the latter two
contributions.

Background subtraction in p-Pb

UE tracks

—p» 74— hard scattering
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ch jet
Y X X
EEC
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(oS ")/ (p

0.2

- transition region

Universality of the peak position is retained across
collision systems

I I R | | | | | I N I | I
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Rapidity dependence

» EECs for jets with n>0 (forward) and

Nn<0O (backward)

.+ Backward (p-going) a
going) EECs agree wit

n<0 nfo

Pb

Nd f

Nir

n>0

P

orward (Pb-

076

RN |
S o “HIING:
- "= ALICE NSD g} no 8h2ag-é6]
- Sat. Models: R 55=0-28 (6] )
5 —- |P-Sat [5] 8520 HQ shad. [4] T
e N [3] — BB2.0 with shad. [4]:
- - reBK [7] DPMJET [32]
| I | | 1 | 1 l I
0——0 0 >
nmb
Asymmetry in dN/dn

doesn’t affect EEC!
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Forward multiplicity dependence for p-Po

2>’: 1'2_ ALICE Preliminary
- Categorize jets based on VOA S, [ PPbs,=502TeV
Nl ‘ ' & L ~ Anti-k; ch-particle jets, R =0.4
multiplicity in corresponding event A [ 2<p,, <s0cove Iy, |<0s
L . S | Allpairs, p™*>1GeV/c B
- VOA detector sits in Pb-going <o | e
direction, covering 2.8<n< 51 2.4 .
_ . | +++ ot
, 18- -5 - e S oo oo e
. Label events by VOA percentile ) 1 D _
JUE S
- High-multiplicity: top 5% i t ]
09— & _
ow-multiplicity: bottom 95% i ]
! ! T
- HM/LM EEC ratio is consistent with 1 1072 10™ -



110 —— xg=0.01 | — Q2?=400GeV?
—— xg=0.02 —— Q?=900GeV?

What does the e

theory tell us? o I o

(@) q=0.02GeV?/fm| (b) q = 0.02GeV?/fm

*m

L10F — §4=0.01GeV2/fm | — L=4fm
105} — a=0.02GeV?/fm I — L=6fm
1. FU et a‘- —— @ =0.04GeV?/fm —— L=8fm

T 1] S | T
. Higher twist formalism 35 0.95] —— — | -
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Describes hard processes in strong 0851 o= or il o) syl
iInteractions that are su ppressed 0.02 0.1 oéz 0.3 04002 0.1 oﬁez 0.3 0.4
Oy a power of the hard scale ArXiv:2411. 04866
» . 1.2p = L=4im I = dco =0.9GeV?/fm

- |nitial state effects cause global |~ L=5fm | = Geo=0.6Gev2/m
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modification L-1F . ALICE data fit 0 oGVt
§ " data uncertainty 4 7= Q9o =0.0GeV</im
. S 1.0p A ey P
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https://arxiv.org/pdf/2411.04866

What does the theory tell us? cont

—— Theory

ol — /0 Fuca pr € (20, 40) [GeV] | 2. Barataetal
| —— nPDF effect
R Ve=502TeV - . NP TMD with transverse
momentum broadening
1.10}
£ 105l - Multiple scatterings with CNM
3t

- Small angle: medium induced
broadenings

1.00 p

0.95}

. Large angle: medium induced
DOwWer corrections

0.90

arxXiv:241111/32
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https://arxiv.org/pdf/2411.11782

What are the anomalous dimensions?

» Probes quantum mechanical
corrections of physical

quantities For energy correlators, extracting
anomalous dimensions probes
strong coupling constant, Qs

« Great way to probe QCD
dynamics

. |f Ais the full scaling dimension,
A = Aclassical + Y
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dGE3C/d R,
dGEEC/d R,

Model / Dat

-3C / EEC comparison with models
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» Qs calculation in progress



Pb-Pb results - comparing to MC H
. LICE

OA_— lJ.l |-;.| I S B B B ] O 5 | | T T T T T ] ) B b L i O B oo L L |
= NN = 9- _ | reliminary S = 9. e | - NN = V- | | reliminary SN = . e _
i A é&%&mnary 'Sy = 5-02 TeV L ALICE Prelimi \'Syn = 5.02 TeV L ALICE Preliminary  \s,, = 5.02 TeV L ALICE Prel ISy = 5-02 TeV
N 18 Anti-k; charged-particle jets, A = 0.2 1 W 16[ anti-k, charged-particle jets, R = 0.2 - W 16 Anti-k, charged-particle jets, R = 0.2 1 W 16 Anti-k, charged-particle jets, R = 0.2 ~
14k 40< p. . <60GeVic,|n |<0.7 B 1 42_ 60< p_ . . <80GeVic, |y |<07 B e 80 < Pr chijet < 100 GeVie, |, | < 0.7 B 1ab 100< p . <120GeVic, | |<0.7 -
| All pairs, pl™>1GeVic _ | All pairs, pi®*>1GeV/c _ - All pairs, pY*“>1 GeVic _ | All pairs, pi™*>1GeVic _
: e Pb—Pb 0-10% - e Pb—Pb 0-10% - e Pb—Pb 0-10% - e Pb—Pb 0-10%
19 = pp . 12 = pp - 12 " PP - 12 " PP -
- pp model ] B pp model i - pp model ] - op model 5
1 0__ - PYTHIA8 _ 1 O__ - PYTHIAS8 _ 10+ - PYTHIA8 1 0_ - PYTHIA8  _|
- = HERWIG7 i = HERWIG7 i = HERWIG7 ] - = HERWIG 7
8 N 8- —: 8r i 8k ]
- ] i = ) i : C -
6 7 6 o F g _‘ 6 . 6 _‘
- 3+ i__g__ . - g - . - o 7 - 2
41— —o—r__-a-__ ' ——y ] 4= M- =g . 4__ _8:' . 4 ::::&:: ]
e T ] : TRy : T : — :
B = } el s == B —g— |
3 S S R - B S S N - 0- S RS : s e -
o 1.5 - 1.5 1.5 m 1.5 7
o)
S~ - E L J
Q i N e
&I 1 -—$= ---------- i ﬁ@:&: """"" =3y
o Rl 2o i n
0.5
10°° 107
L

- ALICE results extends to lower jet pt ranges

- Onset of suppression shifts to the left A5

- Agreement seen between ALICE & CMS results



What are the

that have peen/are pbeling done so far”

C/.

_{

C

-~ C measurements

EEC inclusive pp 5.02 TeV ALICE published arxiv
EEC DO-tagged oJo 13 TeV ALICE published arxiv
E3C (and E3C/EEC) inclusive oJe) 13 TeV ALICE In progress | slides, slides
EEC inclusive p-Pb 5.02 TeV ALICE In progress slides
EEC inclusive Pb-Pb 5.02 TeV ALICE In progress slides
charged EEC inclusive oJe 5.02 TeV ALICE in progress w/ 1
charged EEC inclusive p-Pb 5.02 TeV ALICE In progress | poster, slides
EEC y-tagged pp 13.6 TeV ALICE just started
EEC inclusive oJo 5.02 TeV CMS published w/ |
EEC inclusive Pb-Pb 5.02 TeV CMS published link, arxiv
E3C (and E3C/EEC) inclusive oJo 13 TeV CMS published | inspirehep, arxiv
EEC /-tagged Pb-Pb 5.02 TeV CMS In progress slides
EEC /-tagged pp 5.02 TeV CMS In progress slides
charged EEC inclusive pp 200 GeV STAR published arxiv
charged E3C inclusive pp 200 GeV STAR INn progress slides
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https://arxiv.org/pdf/2409.12687
https://arxiv.org/pdf/2504.03431
https://indico.cern.ch/event/1339555/contributions/6040781/attachments/2933199/5151431/ARai_HP24.pdf
https://indico.cern.ch/event/1334113/contributions/6350974/attachments/3046681/5383344/ARai_QuarkMatter25_v7Final.pdf
https://indico.cern.ch/event/1334113/contributions/6350975/attachments/3046662/5383303/EECs%20of%20pPb%20jets%20with%20ALICE.pdf
https://indico.cern.ch/event/1334113/contributions/6350974/attachments/3046681/5383344/ARai_QuarkMatter25_v7Final.pdf
https://indico.cern.ch/event/1334113/contributions/6471416/attachments/3050767/5392246/CEEC_ft.pdf
https://indico.cern.ch/event/1334113/contributions/6471416/attachments/3050767/5392246/CEEC_ft.pdf
https://cds.cern.ch/record/2906425/files/HIN-23-004-pas.pdf
https://arxiv.org/pdf/2503.19993
https://inspirehep.net/files/27c9734cca6dfc49b87162b8993b0552
https://arxiv.org/pdf/2402.13864
https://indico.cern.ch/event/1334113/contributions/6348619/attachments/3048440/5387065/20250409_ZEEC_QM2025_YiChen_v20.pdf
https://indico.cern.ch/event/1334113/contributions/6348619/attachments/3048440/5387065/20250409_ZEEC_QM2025_YiChen_v20.pdf
https://arxiv.org/abs/2502.15925
https://indico.cern.ch/event/1339555/contributions/6040791/attachments/2933173/5151424/Tamis_HardProbes_2024_v6.pdf

Outline

1. (2-point) EEC in pp collisions

7. EEC in different flavors

Terent collision systems

-poINt E3C In pE



