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outline

•Analysis
ØSearch for high mass Higgs(500-3000GeV) in HZZ2L2Q final state with Full

RunII Data
ØH+HH combination

• Service Work
ØCSC Detector On Call Shifter
ØCSC Longevity Studies
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HZZ2L2Q Analysis
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• Status
Ø Limit in new result improves comparing to previous 2016 analysis
Ø AN-Note-v3(AN-21-172)
Ø CADI-HIG-23-001
Ø Frist PAS is sent

• Plan
Ø Update result according to convener’s suggestions
Ø Prepare pre-approval report 
Ø Update PAS

https://gitlab.cern.ch/tdr/notes/AN-21-172
https://cms.cern.ch/iCMS/analysisadmin/cadilines?awgyear=2023&awg=HIG


H HH combination
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• Motivation
Ø Ultimate precision on !" = !/!%& with the Run2 data

• Ongoing 
Ø Systematics unc. Studies

• Impact plot
Ø Documenting on AN and PAS
Ø Including VHH(4b)+WW''
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CSC DOC Shift

• To be as CSC DOC Shift Apr19-Apr26

• Duty
Ø Monitor running state of CSC
Ø Daily health check for system
Ø Check and Report issues

CSC control room
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CSC Longevity Study

• From February 2023
• Motivation

Ø HL-HLC may lead to chamber damage.
• Duty

Ø Dark rate measurements
Ø Strip to Strip Resistance measurements
Ø Weekly Report https://doi.org/10.1016/j.nima.2019.

06.020

https://indico.cern.ch/event/1276617/contributions/5361871/attachments/2629407/4547542/14Apr2023.pdf
https://doi.org/10.1016/j.nima.2019.06.020
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Thanks



Systematic uncertainties: module has been integral in combine tool

Ø The theoretical uncertainties: 
https://twiki.cern.ch/twiki/bin/viewauth/CMS/CitationsForGenerators#Scale_choice_and_related_uncerta
Ø QCD scale:  

Ø ggH: 3.9% VZ: 3.2% qqH: 0.4%
Ø PDF uncertainty

Ø gg 3.2% 
Ø acceptance uncertainty and di-Z boson decay branch ratio: 2%

Ø The experimental uncertainties:
Ø Luminosity uncertainty: http://cms-results.web.cern.ch/cms-results/public-results/publications/LUM-17-

003/index.html http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/LUM-17-
004/index.html http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/LUM-18-
002/index.html

Ø Lepton reconstruction and identification  https://gitlab.cern.ch/cms-hcg/cadi/hig-21-019/-
/blob/master/MassMeasurement/Higgs/cards_Full_RunII/withBkg_2D_VXBS_Refitted_9bins_hzz4l_2e2muS_13TeV_F
ULL.txtLepton/. 

Ø jet energy scale and resolution: calculated by changing the jet energies by +/- 1 sigma
Ø https://twiki.cern.ch/twiki/bin/view/CMS/JECDataMC
Ø https://twiki.cern.ch/twiki/bin/view/CMS/JetResolution#Run2_JER_uncertainty_correlation

Ø B-tagging
Ø https://twiki.cern.ch/twiki/bin/view/CMS/BTagShapeCalibration#Systematic_uncertaintie
Ø https://twiki.cern.ch/twiki/bin/view/CMS/BtagRecommendation106XUL16postVFP#General_Information

Ø Z+jet Alpha Method uncertainty: statistical + JEC

https://twiki.cern.ch/twiki/bin/viewauth/CMS/CitationsForGenerators
http://cms-results.web.cern.ch/cms-results/public-results/publications/LUM-17-003/index.html
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/LUM-17-004/index.html
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/LUM-18-002/index.html
https://gitlab.cern.ch/cms-hcg/cadi/hig-21-019/-/blob/master/MassMeasurement/Higgs/cards_Full_RunII/withBkg_2D_VXBS_Refitted_9bins_hzz4l_2e2muS_13TeV_FULL.txtLepton/
https://twiki.cern.ch/twiki/bin/view/CMS/JECDataMC
https://twiki.cern.ch/twiki/bin/view/CMS/JetResolution
https://twiki.cern.ch/twiki/bin/view/CMS/BTagShapeCalibration
https://twiki.cern.ch/twiki/bin/view/CMS/BtagRecommendation106XUL16postVFP

