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• Check out all the samples
• Learn to plot some variables
• Cross section study
• Help to produce the signal samples
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01 Analysis of ttZ’

2022/9/1 Xiaonan Hou

1. Check out all the MC samples to make sure they are complete

sumNumEvt: number of events 

sumgenWeight: ∑ 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔
𝑎𝑎𝑎𝑎𝑎𝑎(𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔)

Compare the number on DAS and the number from events

Ratio =1 means correct

2. Learn to plot some variables

Selection 

1 Initial event

2 Trigger: HLT_IsoMu24

3 Muon>=1

4 Veto electron

5 Jets>=3

For MC samples:

lumiWeight =
𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 ∗ 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙
𝑙𝑙𝑙𝑙𝑙𝑙𝑠𝑠𝑥𝑥𝑙𝑙𝑠𝑠𝑥𝑥𝑙𝑙𝑠𝑠𝑠𝑙𝑙

For data:

lumiWeight = 1
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01 Analysis of ttZ’
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3. Cross section study 

4. Produce some signal samples (ct = 1, 𝜃𝜃 = 0)

use (tjz’mass point = 1TeV) as an example
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02 Analysis of 4top

2022/9/1 Xiaonan Hou

1. Check the object definition

ttH, 4topSS, Muon POG, Egamma POG, Tau POG, JME POG, BTV POG 

Variables Loose (WP) Fakeable (WP) Tight (WP)

ID looseId mediumId mediumId

Isolation MiniIsoLoose MiniIsoTight MiniIsoTight

𝑑𝑑0 0.05 cm 0.05 cm 0.05 cm

𝑑𝑑𝑧𝑧 0.1 cm 0.1 cm 0.1 cm

ip3d <4 <4

tight charge yes yes

Muon definition

Variables Loose (WP) Fakeable (WP) Tight (WP)

Isolation Electron_mvaFall17V2Iso_WP90

𝑑𝑑0 0.05 cm 0.05 cm 0.05 cm

𝑑𝑑𝑧𝑧 0.1 cm 0.1 cm 0.1 cm

ip3d <4 <4

tight charge yes yes

Missing inner hits <=1 0 0

Pass conversion veto yes yes yes

Electron definition

Variables Loose (WP) Fakeable (WP) Tight (WP)

𝑑𝑑𝑧𝑧 <0.2 <0.2 <0.2

Decay mode finding new new new

Decay mode all Except 5 or 6 Except 5 or 6

DeepTau vs. muons Vloose (WP) Vloose (WP)

DeepTau vs. electrons VVVLoose (WP) VVVLoose (WP)

DeepTau vs. jets VVLoose (WP) VVLoose (WP) Medium (WP)

Overlap removal loose muon and loose electron
Tau definition

variable Loose Meidum Tight 

Deepjet loose medium tight

2016APV 0.0508 0.2598 0.6502

2016 0.0480 0.2489 0.6377

2017 0.0532 0.3040 0.7476

2018 0.0490 0.2783 0.7100

variable 

ID Loose ID

Overlap removal Loose leptons and loose tau

Jet definition

B Jet definition
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02 Analysis of 4top
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2. Help to do a cross check with Huiling

my framework is based on python, Huiling’s is based on C++

use raw events, no additional corrections to MC

the same object selections, the same luminosity and cross section

cuts:  metfilter -> HLT (HLT_PFHT450_SixJet40_BTagCSV_p056/ HLT_PFHT400_SixJet30_DoubleBTagCSV_p056/ HLT_PFJet450) -> baseline1 
(jets number >=6) -> baseline2 (6th jet pt > 40GeV) -> baseline3 (Jets HT > 500GeV) -> 1Tau0LeptonsSR (0 tight leptons -> 1 tight tau -> >=8 jets -> 
>=2 medium b-jets ) 

2016 Raw events

Almost the same
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03 HGCal bonding

2022/9/1 Xiaonan Hou

1. Compare the differences between V2 and V3

black holes -- V2

purple holes -- V3

really different!

2. Use a stephole dummy to do some test

~ 1mm

~ 600-700𝜇𝜇𝑙𝑙



Conferences and Plans  

2022/9/1 Xiaonan Hou

Conferences:  CMS China (2022.7.2-7.3)

Plans:
Analysis of ttz’

• Produce all the signal samples and do the signal efficiency
• Learn to add other corrections and make background estimation
Analysis of 4top:

• Use all the data and MC samples to do the cross check with Huiling
• Add other corrections to do the cross check with Huiling
HGCal bonding:

• Do some test with step-hole parameters
• Waiting for the production
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Thanks

Xiaonan Hou2022/9/1
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