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Sample information 

Event selections 

Make ratio histograms between ud, us, cs, cd (in W) and uu, dd, ss, cc, bb (in Z), 

in the region of peaks. 

Currently work for additional lepton veto
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Sample Information

Reference: 

Xiv: Physics cross sections and event generation of e+ e- annihilations at the CEPC

√s = 250 GeV e+e- → ZZ →𝛎𝛎qq e+e- → WW →𝞵𝛎qq

Totol # of event I have 1772775 ≈ 1.7×106 11176194 ≈ 11×106

Effective Luminosity [ab-1] 11.75 ab-1 10.6 ab-1

My calculation: 

ee→ZZ→𝛎𝛎qq: ℒ ×XS ×Br[Z→𝛎𝛎]×Br[Z→qq̅] 

11.75 (ab-1) × 1033380 (ab) × 20% × 70% = 1699910 

ee→WW→𝞵𝛎qq: ℒ ×XS ×Br[W→𝝁𝛎]×Br[W→qq̅] 

10.6 (ab-1) × 15483950 (ab) × 10% × 67% = 10996701

√s = 250 GeV e+e- → ZZ e+e- → WW

XS [fb] 1033.38 15483.95
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https://arxiv.org/abs/1505.01008
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Event Selection 

e+e- → ZZ →vvqq e+e- → WW→vqq

Gen jet theta < 3.1 ✓ ✗

Except the basic particle selection(e.g. E > 1 GeV), there are no required criteria. 

There is only one selection in my analysis, Gen jet theta < 3.1. Its selection 

efficiency is about 99%.
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Ratio between different categories
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(Nominal)Ratio between different categories
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(Normalized)Ratio between different categories
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Z->(uu, dd, cc, ss, bb)
Calculate the value event-
by-event. 
Up-type quarks have 
higher probability decay 
from 𝜸* . 
c- and b- quark have 
worse resolution. 
Why there is a peak on 
the low mass region?
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(e+e-→WW→𝞵𝛎qq̅) Analysis Strategy

Our goal is to remove the blue muon in condition2. 
If calculate the missing pT in a event, these two conditions have same missing pT. 
But if we calculate the missing pT just in the jet, two conditions may have 
different missing pT.
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(e+e-→WW→𝞵𝛎qq̅) Analysis Strategy

Different quantity of these two muons: 
Muon pT ⇔ ISO/(Muon pT) 
SIP, D0, DZ 

The same quantity of these two muons: 
∆𝜙(𝞵, PTmiss)
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Missing pT in the Jet
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There is no shape different in the jet missing pT distribution. 
The condition2 only 1% of total number of event.
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Summary
Different flavor category of jet has different invariant mass. It is not caused by 
fitting. 

I am working on additional lepton problem. 

I summarized the dijet invariant mass from ZZ and WW processes in back up again. 
Maybe it is help for Maarten.
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Back up
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Dijet Invariant Mass (Z)
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Dijet Invariant Mass (W)

 [GeV]jjm
65 70 75 80 85 90 95 100 105

En
tri

es
 / 

0.
2

0

10000

20000

30000

40000

50000

60000

70000
 0.017± =  1.785 1α

 0.0053± =  1.7176 2α

 0.0040± =  81.8696 
BW

µ

 0.0061± =  3.5998 DBCBσ

 0.075± =  1.902 1n

 0.0073± =  0.5807 2n

 = 2.0850BWσ

/ndf = 4090.24 / 2092χ

RMS = 15.498

CEPCPreliminary (250 GeV) (ud)qqνl→WW

Entries = 4420982

 = 0.0017WNRMS/

MC

DBCB⊗BW

 [GeV]jjm
65 70 75 80 85 90 95 100 105

En
tri

es
 / 

0.
2

0

10000

20000

30000

40000

50000

60000
 0.0078± =  1.2594 1α

 0.0056± =  1.6559 2α

 0.0050± =  81.1924 
BW

µ

 0.0076± =  4.0651 DBCBσ

 0.055± =  2.681 1n

 0.0091± =  0.6802 2n

 = 2.0850BWσ

/ndf = 4012.95 / 2092χ

RMS = 15.585

CEPCPreliminary (250 GeV) (cs)qqνl→WW

Entries = 4408361

 = 0.0019WNRMS/

MC

DBCB⊗BW

 [GeV]jjm
65 70 75 80 85 90 95 100 105

En
tri

es
 / 

0.
2

0

500

1000

1500

2000

2500

3000

3500

4000  0.077± =  1.720 1α

 0.023± =  1.723 2α

 0.019± =  81.660 
BW

µ

 0.030± =  3.753 DBCBσ

 0.37± =  2.02 1n

 0.032± =  0.559 2n

 = 2.0850BWσ

/ndf = 219.49 / 2092χ

RMS = 15.409

CEPCPreliminary (250 GeV) (us)qqνl→WW

Entries = 240882

 = 0.0076WNRMS/

MC

DBCB⊗BW

 [GeV]jjm
65 70 75 80 85 90 95 100 105

En
tri

es
 / 

0.
2

0

500

1000

1500

2000

2500

3000

3500
 0.036± =  1.291 1α

 0.025± =  1.661 2α

 0.021± =  81.371 
BW

µ

 0.032± =  3.919 DBCBσ

 0.23± =  2.51 1n

 0.039± =  0.658 2n

 = 2.0850BWσ

/ndf = 207.60 / 2092χ

RMS = 15.591

CEPCPreliminary (250 GeV) (cd)qqνl→WW

Entries = 240276

 = 0.0080WNRMS/

MC

DBCB⊗BW

May 07, 2018



 16Pei-Zhu Lai (NCU, Taiwan)

To do
Use the another sample to study JER and JES 

My data-driven calibration 

The different calibration comparison (Nominal, Global calibration, JES 

calibration which is studied by MC, data-driven calibration) 

From Maarten: 

Try to veto muon in the reco jet and gen jet in WW process. 

Compatibility between the reco mass and the truth mass. 
Study both mjj and mvis in particle flow object list and truth particle list (veto 

muon in W) and then Mreco/Mtruth. (Normally, now should find comparable 

Mreco/Mtruth ratios in both cases.)
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