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Current LHC running

until May 16th

8.58 nb-1 delivered
8.01 nb-1 recorded

Last weekend
LHC delivered Lint > 2nb-1 per day

300 nb-1 by end of June needs ~10nb-1/day
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LHC planning

Current status 
LHC upgrade plans towards sLHC
Overall schedule & shutdowns
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Phase I
(L ≤ 2x1034, until ~ 2020)

Definition & time line
1st shutdown (~2012)
2nd shutdown (? 2015/2016)
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Phase I 
Definition and Timeline

What is Phase 1 of the Upgrade?
All upgrades until the big shutdown (~2020) which will increase the LHC 

luminosity beyond 100 fb-1/year.

“Their motivation may be based on required performance for higher luminosity, better 
physics performance, better reliability of operation”  (J. Nash, CMS upgrades, Apr 26th)

Detectors should be able to operate at Lpeak = 2x1034 and up to a Lint ~ 700fb-1

2 mayor shutdowns :
~ 2012,  (14-15 months duration)
? 2015/2016 (still to be defined)
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Upgrades in 1st shutdown
(2012)

Beampipe
may install new central beam pipe (25mm radius)
if at all install before new pixel (bake-out issues) 

HCAL
HO ring 1&2 : replace HPDs with SiPM
new photomultipliers for HF
new BE electronics test (μTCA in parallel to  VME)

MUON
ME4/2 new RPCs & maybe CSCs (likely 2nd shutdown)
Test of new ME1/1 front end electronics ?
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For 2012 :
SiPM in 
HO ring 1 & 2
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Upgrades in 2nd shutdown
(2015/2016?)

HCAL
SiPM for HB/HE, new FE and BE electronics (no VME)

MUON
ME4/2 compete with CSC (if not done before)
ME1/1 new CSC front end electronics

Trigger
new technology (μTCA?)

Pixel
4-layer BPIX, 3 disk FPIX, less material, less dead time
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BPIX upgrade - material

16.9 kg  -> 6.5 kg

current  vs  phase I
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A lot more activities for Phase I 
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Phase II 
Definition and time lines

all upgrades during/after the big shutdown (~2020)

detectors should be able to operate at Lpeak = 5x1034

and up to a Lint ~ 3000fb-1 (~300fb-1 per year)

or easy to be replaced
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(pixellated pt module)
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3D modeling of outer tracker

Short strip module
view of hybrid side

and 3D view of rod

more on modules and  thermal studies
in next session : A. Mussgiller, J. Olzem
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The layout tool – model a full tracker 
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Next Step : Technical Proposal



CEC-Meeting, Zeuthen, May 18, 2010 G. Eckerlin, DESY-CMS J. Nash
CMS UgW, Apr 26th



CEC-Meeting, Zeuthen, May 18, 2010 G. Eckerlin, DESY-CMS

Summary

Technical Proposal
Main focus are phase I upgrades
But need to give/check input on parameters for phase II

Phase II : Tracker R&D
1-2 years for exploring technologies
Define basic blocks by ~2014

Need to crosscheck CEC activities accordingly
Today : modules, service, simulations, test beam
Tomorrow : Sensors
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Thank You !

Questions ?
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Backup
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replacing pixel
-> 3-4 months
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current pixel

A Starodumov
TK Upgrade Meeting , Feb 11th
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Current BPIX tolerances
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TK Upgrade Meeting , Feb 11th
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