Rb measurement at CEPC MC Level
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Basic information introduction

e MC samples:Zbb, Zcc, Z11

1. Produced from FSClasser with command : ” Marlin *.xml”
2. The Z boson hadronic events root file:

Double_t JetMcPxPl; |ncluding the final particle information:
Double t JetMcFEFyFl; . .

Double t sermepzpi: OUCh as the lepton Pt, jet Pt, jet tag
Double t JetMcEnPl; 1erob

Double t JetAngleRecMc

Double t JetVtxRPZ;

Double t JetVtxiPZ;

Double t JetvexSigRP2;  ~140,000 events are produced
Double t JetVtxSi1g2ZP2;

Double t JetBtagPZ;

Double t JetltagPZ;



Outline
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o Jetl/jet2

Jet BtagProb

14000

12000

10000

8000

6000

4000

2000

N9

7989

|

h1
Entries 69940
Mean 1.243
RMS 0.8621

41951

o

0.5

1

1.5 2 2.5 3 3.5 4

4.5 3]



Btagging performance

Effency and rejectlon for Zbb,Zcc,ZII
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0.8 :_ ......................... ............................. .............................. ......... — Zcc 1-eff . ........................ _:

- .  — Zuds 1-eff :
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BT A T

Zbb_eff  0.7640 0.7294 0.6931 0.6488 0.6097 0.4749
Zcc_Rej:  0.9402 0.9610 0.9755 0.9858 0.9911 0.9978
Zll_Rej 0.9911 0.9941 0.9959 0.9973 0.9981 0.9994



Rb mEthOd Introduction

Get From
Mixed MC N¢
N  — Rb€b+RC€C+(1—Rb—RC)gudS
had
Ny E it
—— =|CoRpej + CeReel + Cuas(1— Ry = R)ela (), = —2Jet-tagged
nad (Eljet— tagged)
1.015 1.021 1.026 1.033

Following this procedure, we can measured the Ry, , &,

The Z hadronic ‘DATA’ is mixed by MC samples: Zbb samplel, Zcc samplel, ZIll samplel
We set Rb=0.3, Rb=0.5, Rb=0.7 as the Input Rb to mix the ‘DATA’

TheR., €., Cp, Cq.5 C,4s isgotten by MCsamples: Zbb sample2, Zcc sample2,

Zllsample2
So if samplel# sample2, which meansthe MCR., &., Cp> C.» (.45 aredifferent from

the Truth in ‘DATA’



Btagging performance 10 test

Input Rb=0.3, Four BtagProb work point: Prob>0.6, >0.7, >0.8, >0.9
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Btagging performance

10 test

Input Rb=0.5, Four BtagProb work point: Prob>0.6, >0.7, >0.8, >0.9
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the measured Rb and effb in DATA are different from the Input Truth Rb and effb at Prob>0.9

The R, &., Cps C.» Cuqs isgot by MCsamples: Zbb sample2, Zcc sample2, Zllsample2
So if DATA samplel#sample2, whichmeansthe MCR,, ¢., Cp, C.» Cyg4s isdifferent
from the ‘DATA’

The difference as a Ratio: Eff in ‘DATA’/ Effin 1- &p difference between DATAand MCare
MC very small

11T
2. &.and g, 4 differences are big at Prob>0.9:

* which may come from the very low
statistics after Btagging
* which will lead to the difference in the

1.05

ook - 10 test
- 1 3. gyqs effect is very small, as The Zll rejction
08 - at four work point are ~100%
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 The IO test shows Analysis code worked as expected.

* |ncrease the statistics of ‘DATA’ and MC.

e Study the FSClasser: know well about the procedure at
event reconstruction level.
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e Basicinformation

* Btag performance

e Method
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Bta ggl ng perfO rmance Variable in Zbb,Zcc,ZII

JetBtag Prob a1l the 2jets JetPt
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Bta ggl ng perfO rmance Variable of jetl, jet2 in Zbb

JetBtag Prob JetPt
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Btagging performance

10 test

Input Rb=0.7, Four BtagProb work point: Prob>0.6, >0.7, >0.8, >0.9
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_ Result

We can see the measured Rb and effb in DATA are differen*

~«tTruth Rb and effb
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Input Rb=0.3

We redo the 10 test by ‘DATA’ and MC with same Zcc sample
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We can see the differences of measured Rb and effb between DATA and MC are smaller
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Input Rb=0.5
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‘DATA’ and MC all are used the same sample
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