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Optimal center-of-mass energy for pO / OO

Quark-gluon plasma in OO?
• OO “sweet spot” between pPb and PbPb

(but hotter and smaller than PbPb at same multiplicity).

• Extensive hydro model predictions – going beyond?

• Accurate flow measurements (up to v2{12}, Nch < 100).

• Change of sign in v2-pT correlation in peripheral OO?

• Geometry control in OO:

• Any sensitivity to alpha clustering?

• Subnucleonic fluctuations (> than PbPb, < pPb).

What can be ruled out with OO data?

Energy loss in OO?
• Small signal expected: uncertainties of theory 

baseline (nPDFs) is crucial.

• No oxygen data in nPDF fits. Constraints from 

dijet RFB, and RpO in pO without reference?

• Experimental projections for hard probes 

(RAA, high-pT v2, h-jet).

• Need for theory developments on integrated soft 

and hard modelling.

What energy loss signal can be detected (without pp 

reference) and with which observables 

(MB / centrality, inclusive, semi-inclusive)?

Maximum energy Same 𝒔𝑵𝑵 as PbPb / pPb

7 TeV OO / 9.9 TeV pO 5.52 TeV OO / 8.79 TeV pO

1.5 higher luminosity 2-3 extra days tuning / system

pp reference? Re-use pp reference from PbPb, pPb

Van der Meer scan: 2 hr/exp (1.5-3% accuracy)

Can pp reference be reliably interpolated? Which observables?

pO and cosmic rays
• LHCb and LHCf probe relevant forward regions 

for cosmic rays and Pierre Auger. 

• Significant luminosity for fixed target with various 

systems in SMOG2 (OO, PbO and many more).

• Unique opportunity window (LHCf can only take 

data in Run 3).

What impact will pO have on CR shower interpretation?
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