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Introduction
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Quark-gluon plasma
● pp vs pA vs AA
● intriguing effects in small systems

Questions
● jet-quenching?
● minimal conditions?
● onset at small A?
● first chance to examine small, 

symmetric collision systems at LHC



Collisions of smaller nuclei at LHC
● similar multiplicity to peripheral PbPb
● emergence of quenching effects? 

without bias: symmetric systems

Measure

● simplest: inclusive (0-100% centrality)
● A2 normalisation

Publications
● OO : arXiv:2510.09864, subm to PRL
● NeNe: CMS PAS HIN-25-014

OO and NeNe collisions at the LHC
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Dijet event in oxygen-oxygen
collisions at 5.36 TeV

https://arxiv.org/abs/2510.09864
https://cds.cern.ch/record/2942011


OO and NeNe – spectra
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Details

● data taken in the first 
weeks of July this year

● inclusive measurement:
no Glauber uncertainty,
no centrality bias

● with prelim luminosities,
combined with Z-counting

For details, see Dorottya Cynolter’s 
“Event selection strategy in light-ion 
collisions” poster

OO

NeNe



OO – systematics
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Systematics
● p

T
 resolution

● secondary track rejection
● event pileup
● data-MC differences
● species correction (using ALICE data)
● species correction (dN/dη extrapolation)
● integrated luminosity (at 5-6%)

Several factors cancel in R
AA

Uncertainties dominated by luminosity



OO – suppression
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Observations in inclusive OO
● suppression, R

AA
 < 1

● significance >5σ at p
T
 = 6 GeV

with a value of 0.69 ± 0.04 
● about 5.0% global uncertainty
● rising to a value consistent with 1

Comparison to other systems
● pPb, OO, XeXe, PbPb
● typical p

T
 dependence,

as seen in large systems



OO – data vs models
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Models with nuclear PDF effects only
● predict small suppression

(nNNPDF3.0 or TUJU21)
● EPPS21 can explain half the suppression



OO – data vs models
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no energy loss with energy loss
Baseline
NLO pQCD + EPPS21

Energy loss models
BDMPS-Z (Huss el al)
Coherent e-loss (Takacs et al)
Bayesian-const e-loss (Xie & Zhang)
LCPI w or w/o mini-GQP (Zakharov)
Hybrid w ebe hydro (Pablos et al)
CUJE/CIBJET with DGLV e-loss
DGLV+SPLC (Faraday/Horowitz)
JEWEL+Trajectum (Kolbe et al)
Pathlength model (vd Schee et al)

Energy loss models describe data 
better than baselines



OO and NeNe
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OO vs NeNe
● similar p

T
 shape

● slightly larger suppression in NeNe?
● remember global uncertainties:

5.0% in OO and 5.7% in NeNeOO

PbPb

NeNe
XeXe



OO and NeNe – data vs models
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models … 



OO and NeNe – data vs models
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models … 



OO and NeNe – scaling?

12nucleons path length



OO and NeNe – scaling?
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Scaling?
● atomic number A
● path-length measure A1/3

● average number of participants 〈N
part

〉
works for asymmetric (pPb) as well

Open questions
● smallest AA showing quenching?
● path-length or participant scaling?



OO and NeNe – 〈N
part

〉

14scaling in bins of p
T



OO and NeNe
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First time
● Suppression in OO and NeNe
● R

AA
 as low as 0.69

● much better described by calculations 
including in-medium parton energy loss

● scaling?
● onset? around A ≈ 6-8?

Publications
● OO : arXiv:2510.09864, subm to PRL
● NeNe: CMS PAS HIN-25-014

OO

NeNe

PbPb

XeXe

https://arxiv.org/abs/2510.09864
https://cds.cern.ch/record/2942011

