H->WW* Analysis

Liao Libo (HZNU & IHEP)

2016/11/28 CEPC Physics Software Meeting 1



Contents

1 Introduction

2 Monte Carlo Sample

3 Pre-selection

4 Performance of LICH

5 Analysis of a representative channel
6 Plan



1 Introduction

Target:

current:

2016/11/28

1 Measurement of Br(H->WW?¥).
2 Measurement of width of Higgs.
3 Test the performance of CEPC detector.
4 Update the prior analysis.
5 Test the performance of LICH.

Z boson decay

W boson decay “ H o " M
WW* — evey 95 89 89 612
WW* — uvuy 94 87 87 601
WW* — evuy .L 188 | 176 |) 176 | 1212
WW* — evry 201 188 | 187 1292
WW* — uvry 109 | 186 | 186 | 1280
WW* - tvry 156 99 99 683
WW* — evqgq
WW* — uvqq
WW* - 1vgq
WW* — gqqq




2 Monte Carlo Sample

Generator: Whizard 1.95 (with ISR, Luminosity: 5ab-1, MH=125 GeV)

SM Background: 2-fermion (lepton or quark pairs)
4-fermion (WW, ZZ, Single W and Single 2)

Simulation: Mokka (CEPC_V1)
Reconstruction: Arbor (V3.3)



3 Pre-selection

uuhbkg tot

77 5711445
ZZorWW 17977941
Ww 44794678
SW 15361538
SVAS 7267644
SZeorSW 1259165
SZnu 1063039
bhabha 126210654
ele? 25086255
eded 22093445
nn 269751848
ad 250283662
total 786861314
2016/11/28

Iny[40 - 125] Rec[110 - 180]

499918
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0
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0
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0
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3 Pre-selection

Truth level:
40 GeV/c* < M'* < 130 GeV/c?

Inv

110 GeV/c? < MEE < 180 GeV/c?

Rec

Reconstructed level:
80 GeV/c? < M <100 GeV/c?

Inv
120 GeV/c? < MEE < 150 GeV /c?

Rec



4 Performance of LICH
ppH Channel |Yield|  Objects [

WW* - evev 89 78(88%) — 60(68%) “E

— 92
WW* > uvuv 87 80(92%) — 71(82%) %90‘
WW* - evuv 172 152(88%) — 131(77%) %F

86
eeH Channel | Yield | Objects  [¥:

|Jlll:tlllilIlilllilllilllil

| CEI_’C Pre]jminz_lrv

82f-
WW* - evev 80 63(88%) — 49(69%) :
. 8882 84 8
WW* 5> pvuv 102 97(92%) — 86(89%)
WW* - evuv 192 164(88%) — 127(80%)
Efficiency == 98.0672 ; Purity == 91.8931 . LH == 0.66Efficiency == 98 0752 ,
Efficiency == 97.9751 ., Purity == 91.8861 . LH == 0. 67Efficiency == 98 0304 |,
Efficiency == 97.7911 ; Purity == 91.9913 . LH == 0.68Efficiency == 97 8962 |,
Efficiency == 97 561 . Purity == 92 1739 . |H == 0. 69 Efficiency == 97 BO66 |,
iciency == 97 ; urity = ; == U./ Efficiency == 97 7619 ,
Efficiency == 97 0548 ., Purity == 92 2572 , LH == 0. 71ETTLCLency = _ .
EFFLCLEH;%lw_Ugé.Qlﬁ? ; Pur}ty == 92 2875 , HcﬁEP sm§£f£$gkﬁa$g == 9?_4@38 ;
Efficiency == 96. 6406 ;. Purity == 92 4703 . 073

88 90 92 94 96 98 100

Epur(cyo)
Muon
Purity == 95 BB&6Z . LH == 0.69
Purity == 95.9264 . LH == 0.7
Purity == 96.1319 . LH == 0.71
Purity == 96 2555 . LH == 0.72
Purity == 96 == 0. 73

3388 , LH

3685 , LH == 0.75

Purity == 95:



4 Performance of LICH

puH Channel | Yield | Objects

WW* - evqq 1108 1053(95%) — 968(88%)
WW* = uvqq 1105 1026(93%) — 983(89%)
_eeH Channel | Yield | Objects
WW* - evqgq 1177 1076(92%) — 913(78%)
WW* - uvqq 1149 1119(98%) — 1077(94%)

Electron

Efficiency == 95 7754 ., Purity == 90.9914 ., LH == 0.62
Efficiency == 95 5238 , Purity == 91.1423 . LH == 0.63
Efficiency == 95 3781 , Purity == 91 2223 . LH == 0.64
Efficiency == 95 2059 ; Purity == 91 3237 ; LH == 0.65

LCLENCY . . Ur Lty . . . bb
Efficiency == 94 8086 ; Purity == 91 4421 ., LH == 0.67
Efficiency == 94 7027 , Purity == 91 5152 . LH == 0. 68
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Eour(%)
Ffficiency == 96 6389 . Purity == 93.8868 . LH ==
Efficiency == 96.5086 . Purity == 93.9505 ; LH ==
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Efficiency == 96 1829 . Purity == 94.1829 , LH ==
Efficiency == 96.1047 . Purity == 94 2266 ; LH ==
Fffiriemrw —— QL Q745 . Piiri +w —— Q4 2Q1A/ - IH —

dePC Physics sGftware Meeting 8




[y
=]
=9

5 Analysis
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5 Analysis
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5 Analysis Accu. = 11.4%(9.8%)

PIEnSiHo At Background Background

Total 34624 700311

Validation of Pre-selection 290 28712 117395
nZpole=2,nisL=2(l = e, u) 107 104 137
No. Remain Particle < 3 107 87 120
10GeV < Mass, < 65GeV 102 74 83
My < 65GeV/c? 96 18 32

J (D02 /sigD0?% + Z02/sigZ02) < 11 90 3 13
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6 Plan

To do:

1)Update the analysis by new reconstruction;
2)Understand the LICH deeply;
3)Write the note.



2016/11/28

Thanks
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