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CMS DETECTOR STEEL RETURN YOKE

Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS

- - Overall diameter : 15.0 m Pixel (100x150 ym) ~16m* ~66M channels
Overall length :28.7m Microstrips (80x180 pm) ~200m? ~9.6M channels
Magnetic field :3.8T
SUPERCONDUCTING SOLENOID
— S 7”//77,,/7:—'—';/"’1 .
p / p”

Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

PRESHOWER
Silicon strips ~16m?* ~137,000 channels

o L1: hardware, firmware40 Wiz l | Detectors
Quick readout of specific \

detectors (no tracker, no rront end pipelines
[yet] Muon iso) 100 kHz >
o L1 Latency: 3.2 US Readout buffers

CRYSTAL VN
) ) ELECTROMAGNETIC
Switching network CALORIMETER (ECAL)

~76,000 scintillating PbBWO, crystals

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

e HLT: High Level Trigger:

) N\
~N High Level
SOftwa re ba Sed ( 1 0 k 1 Processor farms HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels
"v

CPUs) look at full event CMS

contetnt of L1 selected 00500 L O [ = * Particles are reconstructed (event)
events '
e Mean time per event HLT: * Input around 100 KHz, after selection of

150 ms (depending on CPU) ﬁ]os?i%i ;hysics object candidate output

* Higher lumi in Run3 means larger data
stream, must have efficient HLT system to
effectively acquire useful data
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HLT Trigger Paths
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GDR ConfDbGUI

Configuration: |/users/soohwan/HIon_CMSSW_l1_1_0_v6/V1

Proce

Created: 12020-04-21 08:10:39.0

Configuration path

Search:

ORACLE' connected | Host: | cmsrl-s.cern.ch, cmsr2-s.cern.ch Port:| 10121 Name: | cms_cond.cern.ch User: | cms_hlt_gdr_w

Creator: [soohwanlee

_] Package: CVS: EDProducer:
CMSSW_11_1_0_pre5 |EventFiIter/ScaIersRawToDigi |Ldaf6ef9a91b |Sca|ersRawToDigi
Label: Paths:
'hitScalersRawToDigi
%] =

> E HLT_HllslandPhoton40_Eta2p4_vl (7)
> E HLT_HllslandPhoton40_Etalp5_vl (7)
» [ HLT_HlislandPhoton50_Eta2p4_v1 (7)
» [ HLT_HlislandPhoton50_Etalp5_v1 (7)
» [ HLT_HlislandPhoton60_Eta2p4_v1 (7)
> E HLT_HllslandPhoton60_Etalp5_v1 (7)
» [E HLT_HIGEDPhoton10_v1 (5)
v [E HLT_HIGEDPhoton20_v1 (5)
v &3 HLTBeginSequence (3)
» [ hitTriggerType
» @ HLTL1UnpackerSequence (2)
v &% HLTBeamSpot (2)

A& hitScalersRawToDigi

Photon Trigger
99 \

» [ hltOnlineBeamSpot
» [ hltL1sL1MinimumBiasHF1AND
» [ hltPreHIGEDPhoton20

I HLT_HIGEDPhoton30_v1 (5)
Il HLT_HIGEDPhoton40_v1 (5)
Il HLT_HIGEDPhoton50_v1 (5)
I HLT_HIGEDPhoton60_v1 (5)
i HLT_HIGEDPhoton10_EB_v1 (5)
] HLT_HIGEDPhoton20_EB_v1 (5)
[l HLT_HIGEDPhoton30_EB_v1 (5)
il HLT_HIGEDPhoton40_EB_v1 (5)
Il HLT_HIGEDPhoton50_EB_v1 (5)
Il HLT_HIGEDPhoton60_EB_v1 (5)

VvV Vv vV VvV Vv YVYyYVYY

» &3 HLTHIGEDPhoton2 0PPOnAASequence (8)
> lﬁ HLTEndSequenceWithZeroSuppression (2)

InputTag scalersinputTag = rawDataCollector

hltScalersRawToDigi Parameters

@ scalersinputTag InputTag rawDataCollector

Contained in Paths >

hitScalersRawToDigi = cms.EDProducer( "ScalersRawToDigi",
scalersinputTag = cms.InputTag( "rawDataCollector" )

Assigned to Datasets Unresolved Input Tags

)

Loading Configuration ...Done! (156471 ms)




HLT re-emulation

 Reproduce events with RAW data with variable presets.
 Change Global Tags for calibration

o https://twiki.cern.ch/twiki/bin/view/CMS/HIRunPreparations2021HLT

* Currently charge of Muon, E/y triggers.
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https://twiki.cern.ch/twiki/bin/view/CMS/HIRunPreparations2021HLT

HLT Efficiency

» |deal trigger signal will spike up at threshold
» Realistically especially in online triggering is loose.

 Compare efficiencies of various triggers in specific CMSSW version to
check performance

o Studies with different global tags

e Codes from Jaebeom and Andre.
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https://github.com/pjwinnetou/RunPreparation/blob/master/TriggerStudy
https://github.com/stahlleiton/TriggerStudy

Efficiency Results

Run 327237

* Online globaltag: 103X _dataRun2_ HLT v1

e Miscalibrated online globaltag: 103X dataRun2 HLT ForHITestsV3 v1

e Track Miscalibration only

 Miscalibrated Tag

PbPb run 327237

Sy = 5:02 TeV
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Object Ratio Plots

* Check number of particles match event selection in both reco tree and analyzed hltTree.
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Pbe .02 TeV (DATA)
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Efficiency Results
Run 327237

« ECAL + Track Miscalibration in HLT, L1 Calo emulation
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Summary

 HLT study is required to prepare for bigger data stream in Run3, scheduled in
2022.

 HLT study on miscalibrated track, calorimeter:

* Miscalibration effect is insignificant according to 2018 Run2 data
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Future Plans

 HLT Trigger performance study until Run3.

o Start working on analysis.
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