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17 June 2013
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Agenda
https://indico.cern.ch/conferenceOtherViews.py?view=standard&confId=236161

Progress on Phase 1

Main focus on Phase 2

– Scenarios

– Simulations

– Preparations
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Phase 2 Physics
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Phase 2 Reference Channels
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LHC Upgrades

D. Contardo, J. Spalding
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CMS Upgrades

D. Contardo, J. Spalding
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CMS Upgrades

D. Contardo, J. Spalding
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Upgrades Summary

Highlights of upgrade options
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Phase 2: Scenario 0

D. Contardo, J. Spalding
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Phase 2: Scenario 1

D. Contardo, J. Spalding
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Phase 2: Scenario 2

Most likely 
scenario

D. Contardo, J. Spalding
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Simulation

Upgrade geometry/pileup scenarios
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Triggering

Improve L1 by 10x to maintain physics 
performance, make full use of lumi

Use information from tracker at L1 – EG/muon 
tracks, vertexing

Use ECAL crystal information (requires 
replacement of ECAL FE electronics)

New calorimeter trigger

Purpose: reduce rates, increase efficiency
– More study needed to determine effectiveness 

at rate reduction
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Detector Longevity

ECAL
– Transparency

HCAL
– Radiation damage in high-eta HF
– New calorimeter proposal: “shashlik” design; PF

Muon
– GEM, glass RPC

Tracker
– Cooling (lifetime depends on temp)



 DESY                                                                 15 J. Leonard

ECAL Detector Longevity: 
IR Bleaching

Crystal transparency issue: crystal darkens with 
radiation, light collection efficiency goes down

– High temp annealing, optical/IR bleaching
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GIF++

A. Sharma

(Beginning of 2015)



 DESY                                                                 17 J. Leonard

Electronics

IPbus (T.Williams)
– An IP-based control protocol for μTCA/ATCA
– Originated in HCAL (v1.2) – J. Mans, E. Frahm, E. 

Hazen
– Now main responsibles are from L1 trigger
– Currently test setup running in 904
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TCDS (M.Hansen)

TTC (Trigger Timing + Control) system will be upgraded to TCDS (Trigger 
Control and Distribution System) post-LS1

– Separate out functions of GT (global trigger)

• Event selection (L1A) stays with GT

• System control -> TCDS: trigger throttling, trigger rules, timing

– Increase to > 32 partitions – more flexibility

– -> RHU implements TTCrx functionality onboard
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LumiDAQ (C.Schwick)

DAQ system for luminosity post-LS1
– Needs to be separate from 

regular CMS run control

– Will include more lumi 
subsystems e.g. BCM1F

CMS run vs “luminosity run”
– Needs to run whether or not 

CMS running

– Working on how to correlate lumi 
runs and central CMS DAQ 
runs for purpose of lumi

Will also publish BCM1F background 
values
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LumiDAQ recent focus

Synchronization
– Necessary if one lumi subsystem drops out: take back 

in on-the-fly
– Use current count of Lumi Nibbles and Lumi Sections

• LN: ~1s (RHU histogram boundaries) = X orbits
• LS: ~20s (data unit for physics) = Y lumi nibbles
• Run begins with LS 1, LN 1

– Details still being worked out



 DESY                                                                 21 J. Leonard

Looking forward

Meetings: Snowmass (July), ECFA (Oct.)

Prepare white paper
– DELPHES physics studies: Higgs, BSM, SM
– General upgrade justifications, projections

Joint document with ATLAS

Have technical proposal for Phase 2 by RRB Oct. 
2014

Consideration: ATLAS has public notes with just a few 
authors... also for CMS?

Document summarizing Upgrade Week will be 
circulated in near future
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Phase 2 Scenarios Summary

Highlights of upgrade options
– Tracking trigger
– Extend muon system
– Replace calorimeter (HF/EE)
– Extend pixel/tracker
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