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Introduction

+30 in person + 10-20 online attendance

Full presentations here
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https://indico.bnl.gov/event/30910/sessions/8800/


Expectations of jet quenching

Hannah Bossi (hannah.bossi@cern.ch) 

Parton energy loss leading to a suppression of jet yields in 
heavy-ions (A—A) in comparison to vacuum (pp).
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3 Medium should respond to the presence of the jet 

Different jets lose energy differently depending on different partonic structures, 
flavors, transverse momenta, path lengths through the medium, etc.
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Differential measurements are key to understanding dynamical properties of QGP.

8

Recent measurements at the LHC - Hannah Bossi
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What have we learned so far?

Hannah Bossi (hannah.bossi@cern.ch) 

Parton energy loss leading to a suppression of jet yields in 
heavy-ions (A—A) in comparison to vacuum (pp).
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• We have learned that jets are 
suppressed, indicating that partons lose 
energy. 
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[EPJC 84 (2024) 3, 247]

LHCRHIC ?

Bonus: Can 
sPHENIX bridge 

the gap and 
explain why RHIC/
LHC report similar 

’s despite very 
different mediums, 

q/g, spectra 
shape etc.?

RAA

[arXiv:0609023]
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What have we learned so far?

Hannah Bossi (hannah.bossi@cern.ch) 17

2 Internal structure modification 
• We have learned that both the

are modified when you compare AA distributions to a pp reference  

 jet structure: distribution of radiation  jet substructure: splitting pattern 

ALI-PUB-495863 [PRL 128. 102001 (2022)][PRL 122, 152001 (2019)]
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Jets are narrowed

Recent measurements at the LHC - Hannah Bossi

What have we learned so far?

Hannah Bossi (hannah.bossi@cern.ch) 18

2 Internal structure modification 
• We have learned that selection bias plays a role in modification, inducing narrowing 
behavior that hides other effects of interest. 

[PLB 861 (2025) 139088]

• Electromagnetic probes are a great 
way to remove selection bias, can 
access the unmodified . pT

δ/Z
Jet

5

Important to understand 
selection bias



What have we learned so far?

Hannah Bossi (hannah.bossi@cern.ch) 22

3 Medium should respond to the presence of the jet 

[PLB 874 (2026) 140120]

• Use Z+hadron correlations to 
have a way to study negative 
contributions to medium 
response without selection bias 
effects. 

• Models w/ medium response 
describe data, regardless of 
underlying mechanism.

• We have learned that (though difficult) you can measure the 
medium response! 

See also [PRC 111 (2025) 044909]
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Recent measurements at the LHC - Hannah Bossi

Negative wake measured in 
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• We have learned that the amount of energy lost 
appears to depend color-charge[EPJC 83 (2023) 438]

[PLB 846 (2023) 138154]

b-jet RAA

-jet δ RAA

Expectations of jet quenching

Hannah Bossi (hannah.bossi@cern.ch) 

Parton energy loss leading to a suppression of jet yields in 
heavy-ions (A—A) in comparison to vacuum (pp).

1
A—A

pp

pT,jet2 Internal structure modification 

dN
dpT

3 Medium should respond to the presence of the jet 

Different jets lose energy differently depending on different partonic structures, 
flavors, transverse momenta, path lengths through the medium, etc.

4

Differential measurements are key to understanding dynamical properties of QGP.

8

Recent measurements at the LHC - Hannah Bossi

7



What do we still want to learn? 

Hannah Bossi (hannah.bossi@cern.ch) 24

• Overall, we have successfully isolated many fundamental aspects of jet quenching.


•  (Part 1) Still many phenomena remaining that we have yet to fully isolate.

• Medium induced emissions

• Quasi-particle structure of QGP (Moliere Scattering) 

• Mass dependence of quenching

• Full dynamics of pp jet physics


•  (Part 2) Lacking a complete understanding of how these pieces fit together. 

• Transition between parton shower & hadronization in medium

• How do different quenching effects balance one another? How does this depend on 
kinematic scales?

• How do quenching effects scale with system size? 

Recent measurements at the LHC - Hannah Bossi

Summary and conclusions

Hannah Bossi (hannah.bossi@cern.ch) 

 Thanks to Cristian Baldenegro, Chris McGinn, and Jing Wang for the useful discussions 
that helped with crafting the message for this talk. 

• Currently we are at the tail end of a very successful Run 3 of the LHC!  
• Success both from the accelerator side and from the individual experiments! Now 
the focus pivots to fully exploiting the data! 

26

• Over the ~ 50 years of jets we’ve managed to learn a lot!  
• In this talk we’ve focused the expected signatures of jet quenching and the 
challenges that selection bias and model-dependence bring about. 

• Experimentally exploring synergies between RHIC and LHC very useful!  
• Investigate impact of q/g fraction, balance of relative effects across kinematic 
scales. Having data with the same system (OO) makes this very timely. 8



João Barata (CERN) 14

Medium induced modifications
[Mehtar-Tani, Pablos, Tywoniuk, 2101.01742]
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[R. Baier, Y. Dokshitzer, A. H. Mueller, hep-ph/0106347]

Several open questions when combining both observables: 
Sensitivity to initial conditions ?

Accurate description of radiation rate ?

Valuable test-bed for basic picture of jets in heavy ions !
Novel physical mechanisms? 

[Adhya, Tywoniuk, 2409.04295]

Jets in heavy-ion collisions theory - João Barata
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João Barata (CERN) 27

Scales controlling shape of distributions 
still poorly understood on theory side

[Z. Yang, et al, 2310.01500]

Jet substructure in heavy ion collisions
[Bossi et al., JHEP, 2024]

Exciting opportunity to realize tomographic 
jet imaging with these observables !

Jets in heavy-ion collisions theory - João Barata
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João Barata (CERN)

The unknown in heavy ion collisions

31

accessible

non-accessible

Unique opportunity for jets 
in heavy ion collisions !

Hydro

Out of 
equilibrium QCD

Jet structure in complex matter

Jet evolution in small systems

Jets in heavy-ion collisions theory - João Barata
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Jets in heavy-ion collisions theory - João Barata
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see also [Ke, Terry, Vitev, 2412.12250]

Jet quenching in the early stages

Observing a vn-like deformation inside jets 
would be extremely useful !

[JB, Milhano, Sadofyev, 2308.01294]



Recent measurements from sPHENIX - Hanpu Jiang
Jet cross-section Isolated photon cross-section

Expectations for improvements in statistics & uncertainties in final results 13



Recent measurements from sPHENIX - Hanpu Jiang

Detailed comparisons of dijet systems in p+p to MC generators 14
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Au+Au Dijet 𝒙𝑱
• First sPHENIX 瀀easure瀀e瀁t 瀂f jet e瀁ergy 濿瀂ss i瀁 QGP with fu濿濿-jet 𝑥𝐽 and observe large suppression. 
Only ~0.1 nb-1 of Au+Au data (~1.5% of Au+Au data we have).

• U瀁f瀂濿ded 𝑥𝐽 with Δ𝜙>7π/8, R=0.3 and leading jet pT = 30.0 - 43.2 GeV.
sPH-CONF-JET-2025-05

Centrality

Recent measurements from sPHENIX - Hanpu Jiang
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Isaac Mooney (Yale / CFNS)RHIC/AGS AUM Jet Workshop, 5/11/2026

• Stringent test of vacuum pQCD


• Constrain PDFs, with  coverage 0.07 - 0.5 and 
0.03 - 0.31 at 200 and 510 GeV


• Baseline for future studies with forward jets 
(varying )

xT

x

Inclusive jet cross sections 

5

STAR, arXiv:2603.28695 (Recently submitted to PRD!)

!

Recent measurements from STAR - Isaac Mooney

16



Recent measurements from STAR - Isaac Mooney

17

• Discussion about UE (MPI) subtraction – 
important to understand differences in 
procedure for comparisons to other 
experiments

• Interest in seeing this used as reference 
in heavy ion measurements

Isaac Mooney (Yale / CFNS)RHIC/AGS AUM Jet Workshop, 5/11/2026

• Stringent test of vacuum pQCD


• Constrain PDFs, with  coverage 0.07 - 0.5 and 
0.03 - 0.31 at 200 and 510 GeV


• Baseline for future studies with forward jets 
(varying )

xT

x

Inclusive jet cross sections 

5

STAR, arXiv:2603.28695 (Recently submitted to PRD!)

!
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• Stringent test of vacuum pQCD


• Constrain PDFs, with  coverage 0.07 - 0.5 and 
0.03 - 0.31 at 200 and 510 GeV


• Baseline for future studies with forward jets 
(varying )

xT

x

Inclusive jet cross sections 

5

STAR, arXiv:2603.28695 (Recently submitted to PRD!)

!



Recent measurements from STAR - Isaac Mooney

18
Isaac Mooney (Yale / CFNS)RHIC/AGS AUM Jet Workshop, 5/11/2026

Recoil jet yield suppression in Au+Au, reduced for 
larger-R jets


Clear observation of intra-jet broadening

Models unable to quantitatively describe the effect

Semi-inclusive yield modification

12

, IAA =
YAA(pch

T,jet, R)
Ypp(pch

T,jet, R) Y(pch
T,jet, R) = 1

Ntrig ∫
5γ/4

3γ/4
dΔη [

d2Njet(R)
dpch

T,jetdΔη ]
Etrig

T Λ[EminT , Emax
T ]

Sahoo, PoS HardProbes2020 (2021), 132

Recently published! STAR, PRC 111 (2025) 6, 064907, 
                                   STAR, PRL 134 (2025) 23, 232301

γ0
π!



Isaac Mooney (Yale / CFNS)RHIC/AGS AUM Jet Workshop, 5/11/2026

Medium-induced acoplanarity

15

Recently published! STAR, PRC 113 (2026) 1, 014902

γ0
η

Substantial -dependence of acoplanar yield: 
small-  suppression, large-  enhancement


Disfavors Molière scattering picture (naïvely 
radius-independent)


Potential medium response effect?

R
R R

!

Recent measurements from STAR - Isaac Mooney
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Where Is Quenching in Small Systems?

PLB 783 (2018) 95 PRL 131 (2023) 072301 JHEP 07 (2025) 118
• Many independent searches for quenching in pPb have returned no indications
• ALICE, ATLAS, and CMS have all set stringent limits w/ dijet xJ, jet-hadron correlations

Christopher McGinn 7

Recent measurements in small systems - Chris McGinn
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Big Picture: Quenching Models Preferred
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Data binned for comparison

• Each experiment’s results come with caveats regarding significance of quenching
• Considered together, a strong case for the formation of a QGP

Christopher McGinn 35

Recent measurements in small systems - Chris McGinn
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New STAR Evidence of Quenching
Submitted PRL

• Left: Hadron-hadron ICP, integrated over pT. Right: hadron-jet ICP, integrated over pT
• nPDF effects accounted for w/ IAA on right-hand side of figures
• Global significance greatest for R=0.5 hadron-jet correlations
• Emergent light-ions quenching picture shared between RHIC and the LHC!

Christopher McGinn 41

Recent measurements in small systems - Chris McGinn
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Projections for OO with sPHENIX

• Projections for sPHENIX measurements in OO should be sensitive to quenching
• Sensitivity to high-pT v2 ! understanding signal in pA (see next slides)

Christopher McGinn 44

Recent measurements in small systems - Chris McGinn
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4x data was collected!



F. Ringer Jets at the Electron-Ion Collider May 11, 2026 5

Nature of jets at the EIC

Transverse 
momentum

Particle #

Arratia, Jacak, FR, Song `19
see also Aschenauer et al.

• Jet transverse momentum

• Photon virtuality

<latexit sha1_base64="Gh2dfXgIZvhxde9sUVhnrVSGUlI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK/YI2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4bua3n7g2IlYNnCTcj+hQiVAwilZ6TPqNfrniVt05yCrxclKBHPV++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NTp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOmUbAje8surpHVR9a6qlw+XldptHkcRTuAUzsGDa6jBPdShCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwA3eo3E</latexit>pT
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Q2

Two “natural” hard scales

Q2 = (k � k0)2

e(k)
e0(k0)

q

q̄

g

g

G

Quark-like

Jets at the electron-ion collider - Felix Ringer
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Jets at the electron-ion collider - Felix Ringer

F. Ringer Jets at the Electron-Ion Collider May 11, 2026

EIC jet physics

6

�

⌘ = � ln tan ✓/2
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•Relevant for hadron structure, cold nuclear matter effects, etc.
•Clean EIC environment
• Jet substructure & correlations
•Versatile jet reconstruction algorithms & frame dependence
•New physics searches

25



Jets at the electron-ion collider - Felix Ringer

F. Ringer Jets at the Electron-Ion Collider May 11, 2026

New physics searches with jets

16

• Constraints in the low-mass region 
within reach of the EIC

• Consider an exemplary BSM signal

• B-L model,          from gauged 
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Z →
B↑L
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U(1)B→L
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• Electron + 3 jet signal (hadronic decay)
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Jµ
B→L =
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f

Qf
B→Lf̄ω

µfwith

Athanasakos, Grieninger, Liu, 
Mangan, FR, Szafron - in preparation
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Summary

Lots of interest in jet measurements at RHIC from the community

Differential measurements from recent high statistics datasets at sPHENIX and 
STAR will help to complete the picture of the QGP

O+O collisions provide a unique testing ground for QGP production in small 
systems both at RHIC and the LHC

Jet measurements will provide a key role in the physics of the EIC

Thanks to all workshop speakers and attendees for interesting discussions!
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