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| HC delivers in 2017

Operation of the LHC and experiments again beyond
expectations

Flexibility of LHC is amazing
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Delivered integrated luminosity (fb !)

LHC 2017 RUN (6.5 TeV/beam)
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—o— ATLAS 41.196 fb ™'
—— CMS 40.421 fb'
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| HC and HL-LHC
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+ HL-LHC LS2 (2019-2020):

LS3 (2024-2026):

O LHC Injectors Upgrade (LIU) 0 HL-LHC installation

O Civil engineering for HL-LHC equipment @ P1,P5
+ ~3000 fbo-1 A First 11 T dipoles P7; cryogenics in P4
by ~2035 1 Phase-1 upgrade of LHC experiments

1 Phase-2 upgrade of ATLAS and CMS

- levelled luminosity



ATLAS and CMS Phase || Upgrades
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This Technical Proposal presents the upgrades foreseen to prepare the CMS exper-
iment for the High Luminosity LHC. In this second phase of the LHC physics pro-
gram, the accelerator will provide to CMS an additional integrated luminosity of about
2500fb~" over 10 years of operation, starting in 2025. This will substantially enlarge
the mass reach in the search for new particles and will also greatly extend the po-
tential to study the properties of the Higgs boson discovered at the LHC in 2012. In
order to meet the experimental challenges of unprecedented p-p luminosity, the CMS
collaboration will need to address the aging of the present detector and to improve
. the ability of the apparatus to isolate and precisely measure the products of the most
- interesting collisions. This document describes the conceptual designs and the ex-
| \ pected performance of the upgrades, along with the plans to develop the appropriate
\ experimental techniques. The infrastructure upgrades and the logistics of the instal-
2, - = lation in the experimental area are also discussed. Finally, the initial cost estimates of
the upgrades are presented.
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EXperiments

» Each major detector component will provide its own DR
- DRs are not arriving at the same time
+ TDRs to be examined by LHCC
+ Cost matrix and Total sum monitored by UCG

- Try to optimise and profit from synergies in technical development



Money Matrix

- CGontinuously updated and maintained by experiments

- Current status has recently been shared with DRC and LHCC/UCG chairs In
confidentiality

+original cost frame maintained

- timing detectors (10-14 MCHF in addition) will be scrutinised in November
LHCC

- encouraging involvement of funding agencies

+distribution being optimised



Money Matrix — Engagement of Funding

ATLAS

Funding
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The engagements cover the overall need to within a few
per cent; oetector activities well covered.




Common Fund for HL-LHC — Status of Discussion

Single MoU to describe Common Fund capped at a
fraction O(10%) ~ 25 MCHF

spread evenly over construction period

Updated individually with TDRs for each component

Sharing according to PhD or equivalent

Separate budgeting from M&O but similar accounting

methods

Common Cost
Document and

ave

nave

ready for approval

neen spelled out in Scoping

neen refined

recemt u.polates odue to
Late iwpwc

ATLAS COLLABORATION CERN-RRB-2017-058

Addendum No. 17

to the
Memorandum of Understanding

for Collaboration in the Construction of the S a VM/B
ATLAS Detector
’ ’
princlple

Common Items for the Phase-II Upgrade of
the ATLAS Detector

CMS COLLABORATION CERN-RRB-2017-060

Addendum No. 10
to the

Memorandum of Understanding
for Collaboration in the Construction of the CMS Detector

Common Items for the Phase II Upgrade of the CMS
Detector




Extension of Construction Phase of the LHC Experiments

-+ The Phase | upgrades of the LHC experiments have been considered as part of
the construction phase for the original 300 fbo-1 programme of the LHC

- With the approval of the High-Luminosity LHC in 2016 (3000 fb-1 programme)
this construction phase must be extended to include Long Shutdown 3 (2025++)

+ Existing construction MoUs typically cover the time until end of 2018, end of
Long Shutdown 2 etc

- Suggest to modity these MoU

- until completion of Long Shutdown 3 (currently scheduled for 2026)



Composition of Scrutiny Group 2017

- TOURAMANIS, Christos (Chair till 31.12.2017) - DANIELSSON, Hans (CERN, EP)
- HAHN, Ferdinand (Scientific Secretary) - MOLL, Michael (CERN EP)

- CAMPBELL, Michael (CERN EP)
- GOLDSTEIN, Joel (Bristol, UK) - STAPNES, Steinar (CERN, EP)
- CHRISTIE, William B. (BNL, US)
. POSCHL, Roman (Orsay, FR) - PRODON, Sylvie (CERN, FAP)
- CONVERY, Mary (Fermilab, US)
- LUBRANO, Pasquale (Perugia, IT)
+ SIMON, Frank (MPI Munich, DE) (Chair from 1.1.2018)

- VASSEUR, Georges (CEA/IRFU, FR)

- (beyond 4 years)



Conclusion

+ IDRs are being presented in 2017 and 2018
- LHCC / UCG work is very well supported (including cross-refereeing)
- CERN management is kept fully informed

+ Proposal to update duration of construction MoU to include LS3

- Common Fund for HL-LHC ready for approval



