RUN3 AND RUNA4
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Difficulties in RUN 3:

« Strong competition with the proton commissioning = LHC Injector Upgrade = ny new
hardware to be commissioned for the first time

« Strong competition with the ion commissioning =» slip stacking in SPS is a priofity
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LHC PbPb collision
PSIin 2021 =» STRONG COMPETITION WITH SPS SLIP STACKING COMMISSIONING:

1. If needed, installation during LS2 of a stripper foil in a BTV optimized for Pb79+
2. Machine studies will be requested to study in SPS Pb79+:

« Setting up of the Pb79+ cycle = ready for 2022

« Stripping efficiency and life time studies
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LHC PbPb collision

PSIin 2022/2023 =» STRONG COMPETITION WITH LHC OXYGEN & LEAD RUN :

1. Machine studies will be requested for the proof of principle experiment in SPS Pb79+:
« Setting up of the Pb79+ cycle = if not done in 2021
« Stripping efficiency and life fime studies = if not done in 2021
« Gamma production and detection
« Possibly beam cooling demonstration



GAMMA FACTORY ACTIVITIES SCHEDULE VS ION
OPERATION IN THE CERN COMPLEX

Pb79+ machine studies

GF Phase 2: SPS PoP
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Fig. 3.2: The timeline of the Gamma Factory SPS PoP experiment, Phase 2 activitics — years 2020-2023.
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Synergy: PSI oxygen!
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« Contingency year. o LHC running other experiments get more study fime
* In case of issues in RUNJ (delays, not enough machine studies time, ...) we could use 2024

 RUN 4:
« STRONG COMPETITION WITH COMMISSION OF LHC AS HL-LHC MACHINE, this risk is
negligible.
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GAMMA FACTORY ACTIVITIES SCHEDULE VS ION
OPERATION IN THE CERN COMPLEX
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Fig. 3.3: A potential timeline of a Gamma Factory LHC Demonstrator Application, Phase 3 activities — years

2024-2027.



IONS BEYOND RUNA4

» HL/HE-LHC physics workshop has considered lighter species for beyond
Run 4

» Full intensity, T-month runs, eg, Ar-Ar

» Good opportunity for Gamma Factory to find synergies in terms of
species requested to share expenses or profit from LHC investment.

HL/HE-LHC physics workshop
Proposed Run Schedule

Year Systems, time, 1., Total per Run (3 and 4)
2021 (4 weeks) Pb-Pb 5.5 TeV, 3 weeks Pb-Pb: 6.2/nb ALICE/ATLAS/CMS, 1/nb LHCDH
PP5.5 TeV, 1 week p-Pb: 0.6/pb ATLAS/CMS, 0.3/pb ALICE/LHCb
2022(6weeks) | p-O + 0-O 7 TeV, 1 week (after EYETS?) PP 5.5: 300/pb ATLAS/CMS, 25/pb LHCb, 3/pb ALICE
Pb-Pb 5.5 TeV, S weeks pp 8.8; 100/pb ATLAS/CMS/LHCb, 1.5/pb ALICE
pp 8.8 TeV, few days :g :::/’::
p-Pb 8.8 TeV, 3.x weeks .

LS3 ATLAS/CMS upgrades, ALICE: ITS3? FoCal?

2027 (4 weeks) Pb-Pb 5.5 TeV, 3 weeks Pb-Pb: 6.8/nb, ALICE/ATLAS/CMS, 1/nb LHCb
pp 5.5 TeV, 1 week p-Pb: 0.6/pb ATLAS/CMS, 0.3/pb ALICE/LHCH

2028 (6 weeks) Pb-Pb 5.5 TeV, 2 weeks pp 5.5: 300/pb ATLAS/CMS, 25/pb LHCb, 3/pb ALICE
- p-Pb 8.8 TeV, 3.x weeks pp 8.8: 100/pb ATLAS/CMS/LHCDb, 1.5/pb ALICE
https://indico.cern.ch/event/783141/contribution

s/3310069/attachments/1804693/2945230/run5 H

\ iSmedieE A L weeks Ar-Ar 3-9/pb species to be defined
£ LHC_Mihano.pd e —

Thisis a proposal agreed in WGS and reflects the physics discussed in the YR. The final run schedule is decided by the LHCC upon discussion with the experiments




FUTURE LHC FULL INTENSITY RUNS: PLAUSIBLE SCALING
(P=1.5)
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