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c UAPP LHC performance in 2017
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cCAPP LHC : Timeline for ATLAS

Luminosity profile: ULTIMATE goal
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cCAPP LHC : Timeline LHCb

LHCb Upgrade |
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< UAPP ATLAS-LHCb activities in 2020-2030

eDetector operation : Deal with higher trigger/data rate

eAnalysis (2020-2030) :
e Data analysis : Will require bigger computing infrastructure
— dedicated infrastructure for ‘Machine learning and associated data storage
e ATLAS :
e Indirect/direct search for new Physics (Higgs, HH, multibosons,Exotics)
e LHCb :
e gamma angle (and Dalitz plot studies) and LFUV

4

eATLAS Upgrades (Construction period 2020-2025)
e Electromagnetic calorimeter ( LS2+LS3) : LAPP+LPSC
¢ Pixel detector (LS3) : LPSC+LAPP

eLHCb Upgrades

e Data Acquisition (LS2)
e Calorimeter (LS3)
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SC Magnets

|«0 T e & Strategy Update 2026 — assumed project decision
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16 T series production

LHC Modification

Installation + test FCC-hh

FCC-ee ; FCC-hh

CE FCC-ee ring +.injector

HE-LHC

%

FCC Study Status and Plans
Michael Benedikt
3 FCC Week, Berlin, 29 May 2017

Planning optimised according to 16 T magnet production — Too agressive

Each accelerator will produce physics for 20 years — Max 1 could be built




CUAPP

Collider parameters

parameter
ollision energy cms [leV

(HL) LHC

dipole field [T]

ircumference [km]

luminosity/IP [1034 cm2s-1]

30

25

beam current [A] 0.5 1.12 (1.12) 0.58
bunch intensity [101] 1(0.5) 2.2 (2.2) 1.15
bunch spacing [ns] 25 (12.5) 25 (12.5) 25

norm. emittance ye, , [um] 2.2 (2.2) 2.5 (1.25) (2.5) 3.75
IPB, [m 1.1 0.3 0.25 0.15) 0.55

(5) 1

peak #events / bunch Xing

1000 (500)

800 (400)

(135) 27

SR power / beam [kW]

2 bunch-space

Options + 2 lumi options

2400 100 (7.3) 3.6
transv. emit. damping time [h] 1.1 3.6 25.8
initial proton burn off time [h] 17.0 3.4 3.0 (15) 40
A

2 bunch-space

options
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c UAPP HE-LHC

HE-LHC

+ The Energy Doubler option with high-field magnets constitutes the adiabatic
approach to pp-collisions at higher energy

+ possibly funded out of annual CERN budget
- naturally following HL-LHC

- Assess the physics reach
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c UAPP Physics at hh colliders
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CUAPP

FCC detector vs ATLAS

Precision chambers
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c UAPP Detectors beyond HL-LHC

Similar detector technology for FCC and HE-LHC

EVEReST [Extended Vacuum Encapsulated Retractable Silicon Tracker]

3 Whole detector in the
vacuum chamber -
separated from the LHC
vacuum

A No pressure between the
two vacuas — thin
membrane

a3 pixels hits inside the
beam pipe

— Reach barrel-like resolution
up to eta=5

Similar setup already evaluated (CAD) for LHC (LAPP-2014)

2025-2030 : Possibility for new R&D for HE-LHC/FCC

6; EXPERIMENT
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c UAPP Opportunities for ENIGMASS 2

eLHC : Increased luminosity by factor 10-15 compared to 2017
e Direct search for new physics

@ Precision measurements - Indirect search for new physics at higher scale

eConsolidate harwdware expertise and infrastructure during construction periods

— Capitalize on existing knowledge/infra to take major réle in next detector generation

Strong expertise at LAPP/LPSC to keep visible role
in frontier physics at colliders
2020-2030 : Challenging program for LHC and beyond
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CUAPP
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Backup
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cUAPP HL-LHC and beyond

Update of the European Strategy for Particle Physics

+ HL-LHC will figure prominently

- Documented Physics reach will be the basis of any new project at the
energy frontier: ILC, HE-LHC, CLIC, FCC

- The Precision of HL-LHC will talk to other projects: Belle 2, SHIP, EDM, etc.
- please include Eol for a possible future upgrade of LHCDb
+ Experimental capability will determine understanding of Heavy lon
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cUAPP ILC

summary

* Baseline luminosity at E.,, = 250GeV is ~ 0.82 x 103¢

* Luminosity can be doubled by doubling the number of
bunches (1312—>2625)

* Another factor of 2 is possible by 10Hz collision, If
500GeV machine is built

« Recently staging (starting at 250GeV) is demanded to
reduce the first stage cost
* 10Hz collision is presumably difficult
* The only way to increase the luminosity at 250GeV is to lower
the horizontal emittance

* Luminosity at Z-pole is somewhat low, though sufficient
for detector calibration

* Giga-Z is not realistic unless strongly desired
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cUAPP

Global LHC plan

LHC / HL-L
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CUAPP

Peak Luminosity per Fill [10% cm? 571

LHC performance in 2017
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