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Optimal center-of-mass energy for pO / OO

]
Maximum energy [Same \/Snn as PbPb / pPb
7TeV OO0 /9.9 TeV pO 5.52 TeV OO0 / 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?

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 v,{12}, N, < 100).
* Change of sign in v,-p; 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) 1s crucial.

* No oxygen data in nPDF fits. Constraints from
dijet Rgg, and R in pO without reference?

* Experimental projections for hard probes
(R4, high-p; v,, 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)?

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 SMOG?2 (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?



2019 2020 2021 2022 2023 2024 2025 2026 2027 For reference
FIMAM|J[J|A|S|OINID{J [FIMAM)| ]| |A[S|ON] AMJ|I|AIS IAM 1] A[S|ONID] [FIMAMIJ|1|AIS D{J|FMAM J|JA[S|ON] \AM|J |J[A|S|OINIDy ] [FIMIAIM 1| |A|S|OIN|D}J \AM|J ] |A|S|OIN|IDY
[ Long Shutdown 2 (LSZ)] \ Run 3 Long Shutdown 3 (LSS)} Single-Beam V/SNN Run Time | Species Events Priority
T T [T Energy (GeV/nudleon) | (GeV) (MinBias)
3.85 7.7 11-20 weeks | Au+Au 100 M 1
3.85 3 (FXT) 3 days Au+Au 300 M 2
44.5 9.2 (FXT) 0.5 days Au+Au 50 M 2
2028 2029 2030 2031 2032 2033 2034 2035 2036 o 115 (FXT) | 0.5 days | AutAu il 5
FMAM3[3[A/SIOIN D1 [FIMAM 3 [3[A]S[ON AM1[3]Als [AM 3] 3]ATS[OINTD|3 [F[MAIM 3 ]ATS[OINTD| 3 [FIMAM 33 [A[S]OIN [AMI[3]A[STCIND|3[FMAM 3] 3 [ATSIOIND 3 [FIMAM]3 [3[ATSIOINDS 100 13.7 (FXT) 0.5 days Au+Au 50 M 2
, . EEEE 400 M
Run4 LS4 ] [ Runs | [ - J 100 200 1 week 0+0 | ,oo (central) 3
8.39 17.1 2.0 weeks | Au+Au 200 M 3
3.85 3 (FXT) | 3weeks | AutAu 2B 3
Shutdown/Technical stop
rotons physics
o
Commissioning with beam
Hardware commissioning/magnet training
Year  Systems, /5y  Time Lint L D
Epearn / Z | S (PP) Su(PDPD) sy (XeXe) 5, (00) sy (PPb) /Sy (PO) Year 2021 Pb-Pb55TeV 3 weeks 2.3nb | 0
2015, pp 5.5 TeV lweek  3pb ' (ALICE), 300 pb~ ' (ATLAS, CMS), 25 pb™~ ' (LHCb)
2.51 5.02 2017 2022 Pb-Pb55TeV  5Sweeks 3.9nb '
0-0, p-O 1week 500 ub~ ' and 200 ub ™"
2.76 5.52 ? 2023 p-Pb88TeV 3weeks 0.6 pb ' (ATLAS, CMS), 0.3 pb_ ' (ALICE, LHCb)
3.19 6.37 2 pp 8.8 TeV few days 1.5 pb_1 (ALICE), 100 pb_l (ATLAS, CMS, LHCb)
2027 Pb-Pb55TeV  5weeks 3.8nb |
3.5 7 ? pp 5.5 TeV Iweek  3pb~! (ALICE), 300 pb™" (ATLAS, CMS), 25 pb™" (LHCb)
2012, 2028 p-Pb88TeV  3weeks 0.6pb ' (ATLAS, CMS), 0.3 pb ' (ALICE, LHCb)
4 5.02 1316 pp 8.8 TeV few days 1.5 pb™! (ALICE), 100 pb~! (ATLAS, CMS, LHCb)
4 2029 Pb-Pb55TeV  4weeks 3nb "
5.02 5.02 ?7? Run-5 Intermediate AA 11 weeks e.g. Ar—Ar 3-9 p‘io_l (optimal species to be defined)
5.52 5.52 2 pp reference 1 week
2015,18
6.37 5.02 6.37 8.00 9.00 e
Run 3,4?
2017,
6.5 5.44 8.16
2016
7 5.52 7.00 8.79 9.90 Run 3,47




