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CMS HLHC upgrade

A TheCMSletectoplannedipgradéortheHLLHGra
A New pixel and strip tracking detector

A New frontend/backend electronics for the:
A Barrel calorimeter
A Electromagnetic calorimeter (ECAL)
A Hadronic calorimeter (HCAL)
A Muon system
A Drift tube (DT)
A Cathode strghambers (CSC)

A 40 MHz Scouting system
A can be used to scrutinize the collision even
identify potentisignatures unreachable throi
standardrigger selectipnocesses

A L1 trigger:
A Inclusion of the tracker information
A Extensive usage of:

A large FPGA (Virtex UltraScale+/Kintex UltraScale)

A highspeed optical links (28 Gbps)
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Summary of CMS HL-LHC Upgrades

A New higgranularity calorimeter (HGCAL) of the

Barrel ECAL/HCAL

* Replace FE/BE electronics
* Lower ECAL operating temp. (8 °C)

‘ Trigger/HLT/DAQ

* Track information in L1-Trigger

e L1-Trigger: 12.5 ps latency — output 750 kHz
¢ HLT output 7.5 kHz

Muon Systems

| ® Replace DT & CSC FE/BE Electronics
¢ Complete RPC coverage in region 1.5<n<2.4
* Muon tagging 2.4<n<3

New Endcap
Calorimeters

* Rad. tolerant - high granularity
* 3D capable

New Tracker

* Rad. tolerant — high granularity —
significant less material

* 40 MHz selective readout (pT>2 GeV)
in Outer Tracker for L1 -Trigger

* Extended coverage to N=4

MIP Precision Timing Detector

¢ Barrel: Crystal +SiPM
® Endcap: Low Gain Avalanche Diodes

Fig: CMS detectoi HIC upgrade
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L1 trigger principle

A At desigmparametethieLH®roduces
A ~10° events/secorid CMSletectors
A eachevenis~ 1 MB

A 10° events/sx 1 Mbytéevents= 101 bytes/s = 1
PB/s(1 Petabyte/second)

A Problem
A It is impossibléo storeandprocesshislarge
amounofdata
A Solution
A adrasticatereductiohastobeachieved
A Levell: 40MHz0750kHz
A HigHevelrigge(HLTY50kHz07.5 kHz

A Atriggeisdesignetb rejectheuninterestingvents
andkeepheinterestingnedorphysics

Fig: Trigger syste
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