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High-Luminosity LHC (HL-LHC)
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Fig: HL-LHC timeline

Å Luminosity: indicatethe performanceof

anaccelerator

Å Proportionalto: numberof collisions

thatoccurinagivenamountoftime

Å highertheluminosity: themoredata

theexperimentscangather

Å Aim: to delivera muchlargerdatasetfor

physicstotheLHCexperiments

Å Pile-up: Numberof simultaneousproton-

protoninteractions(~200)

Å With high pile-up, need more

advancedselectionalgorithmsat L1

trigger

Å This increased datasets will help in the high 

precision measurements of:

Å Standard model (SM)

Å new territories beyond the SM (BSM)

Instantaneous

Luminosity

Pile-up (average) Integrated luminosity

Run-2 2.1 x 1034 cm-2s-1 55 160 fb-1 

(4 years)

HL-LHC(baseline) 5 x 1034 cm-2s-1 140 3000 fb-1 

(10 years)

HL-LHC(ultimate) 7.5 x 1034 cm-2s-1 200 4000 fb-1 

(10 years)

28 July, 2022



CMS HL-LHC upgrade

3

Å TheCMSdetectorplannedupgradefortheHL-LHCera:

Å New pixel and strip tracking detector

Å New high-granularity calorimeter  (HGCAL) of the endcap

Å New frontend/backend electronics for the:

ÅBarrel calorimeter

ÅElectromagnetic calorimeter (ECAL)

ÅHadronic calorimeter (HCAL)

ÅMuon system

ÅDrift tube (DT)

ÅCathode strip chambers (CSC)

Å 40 MHz Scouting system

Åcan be used to scrutinize the collision events and 

identify potential signatures unreachable through 

standard trigger selection processes

Å L1 trigger:

Å Inclusion of the tracker information

ÅExtensive usage of:

Å large FPGA (Virtex UltraScale+/Kintex UltraScale)

Åhigh-speed optical links (28 Gbps)
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Fig: CMS detector HL-LHC upgrade
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L1 trigger principle
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Å At designparameterstheLHCproduces:

Å ~109 events/secondinCMSdetectors.

Å eacheventis~ 1 MB.

Å 109 events/sx 1 Mbyte/events= 1015 bytes/s = 1

PB/s(1 Petabyte/second)

Å Problem:

Å It is impossibleto storeandprocessthis large

amountofdata

Å Solution:

Å adrasticratereductionhastobeachieved

ÅLevel-1: 40MHzto750kHz

ÅHighleveltrigger(HLT): 750kHzto7.5 kHz

Å Atriggerisdesignedtorejecttheuninterestingevents

andkeeptheinterestingonesforphysics.

Fig: Trigger system
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