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Timeline of light-ion runs

Virtual OO and pO workshop 
2103.01939

Light-ions at LHC workshop
→ Ne possible at LHC

2018 2021 2024 20252023202220202019

OO at RHIC

pO, OO and 
NeNe at LHC

July 1-9

Light-ion runs were a community effort
theory+machine+experiment

2018 CERN Yellow report
establishing a science case

NeNe proposal
2507.01454

Predictions for energy loss in OO
Huss et al., PRL, 2007.13754 

First results
in September!

s

2026

OO at RHIC

https://arxiv.org/abs/2007.13754
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cern.ch/OppOatLHC

All talks were recorded – a wayback machine!

workshop summary document: arXiv:2103.01939

https://cern.ch/OppOatLHC
https://arxiv.org/abs/2103.01939
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Questions from 5 years ago
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Then
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Now
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Now

centrality bias?

OO at LHC and RHIC

Hydro predictions work

baryon-meson 
splitting

pO data for cosmic rays

Hadron energy 
loss in OO

jet energy loss in OO

Light-nuclei
production?

strangeness enhancement
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Then
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Now
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Now
Nuclear structure input for hydro predictions

pO constrains
on nPDFs

Centrality 
dependence
of multiplicity System size 

dependence
of mean-pT

flow vs 
different model 
comparisons

Semi-inclusive 
observables

~5 sigma
energy loss!Rapidity 

dependence

pT-v2
correlation

pT-dN/pT
correlation

pT-v2
correlation

Heavy-flavour 
flow and RAA
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More
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More
Nuclear structure input for hydro predictions SMOG2 versatility!

System size and pT 
dependence of 
energy loss

New observables

High-pT flow
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Synergies with nuclear structure physics

Credit: Giacalone

Ion collisions take snapshots of nucleus wave-functions

destructive imaging

cold atoms

hot ions
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Impact of light-ion data (survey)

Thank you for your input!
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What have we learned?
●   Light-ion collisions behave much like heavy-ion collisions

►   Hydrodynamic models describe flow in light-ion systems
►   Energy loss is consistent with extrapolation from larger systems
►   Heavy-flavour observables evolve smoothly with system size

●   Light-ion collisions probe nuclear structure and chiral EFT parameters
►   Sensitive to nuclear shapes and neutron skins
►   Need precise quantum-mechanical definitions of observables

●   The LHC is a versatile ion machine
►   Demonstrated fast switching between ion species
►   Close cross-community collaboration is key to turning new ideas into runs

Results are still coming → the light-ion data impact is evolving
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What do we still want to learn?
●  Where do collective effects turn off?

► Precise system size dependence of hydrodynamics and jet quenching
► Signatures of pre-equilibrium and non-hydrodynamic dynamics
► Consistency of extracted QGP and initial-state parameters with large systems

● What is the centrality and rapidity dependence of light-ions?
● What is the origin of high-pT elliptic flow?
●  How precisely can we image nuclei?

► Quantified theory uncertainties and links to low-energy observables
► Nuclear-structure imprints in new probes: heavy-flavour flow, spin polarization

●  Which ions should we run next?
► Lighter, intermediate-mass, or more O-O?
► What are our physics priorities?
► What injector upgrades are needed to make these runs possible
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Physics reach of diverse ion program
Hot and Dense QCD Low energy nuclear physics

Ultracold Atoms
Beyond Standard Model

2509.05049 

2005.12299 

2507.01454

    2502.08027 

multi-ion physics program

A diverse ion program increases the motivation 
and impact of our research.
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Thank you for your participation!
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