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Introduction

An improvement of more than

Current Result in H->bb 1 order of magnitude in precision at CEPC

ATLAS and CMS e Obsmrvad 270 L
LHC Fur 1 Th. unsan 18 - CEP(?:;{({ —
I ' ) ' ' ab--t
- o o - fo 6 - St w—
H . . , 14
> . $ ® 1
E : : S
—— | i
: | H i 4
C.P : 'D‘!- : I‘ (‘ : 3‘5 ‘ | -I \ n“‘ 4‘ : ; ‘I ‘ I;AJ ‘ . ; L C‘ ; . . l I
gaF \VBF WH ZH bk x, BNy Ty
r (¥ T VTTAS Toam ) VS Ban AT AS Bun 2 CAMS Bon e
Vi 16+ 5D =30 4+ 1.04+05 120=02440.28 =1 Higgs hadronic decay.
[ ]
VEF - R L2 28=141£058 —-34Lls -3 =2
Benchmark channel to understand the
: performance in tracking, vertex
'oG Comhb 16207 N | 1.1£05 12403 2=

finding, jet clustering and flavor
tagging



Review of the Analysis

e 2016-2017: H->bb/cc/gg Analysis in qqH/vvH/eeH/ppH
e Demonstrate the capability of flavor tagging and jet clustering
In achieving the precision
e Flavor tagging are implemented with template fit method
 Higgs white paper include these results
e From summer in 2017, IIH channel redone with new method:
o 2-D template fit replaced by a 3-D fit
o Systematic uncertainty considered
e Summarize in note, paper draft reviewed
o Latest update:
e Redo analysis with 3T samples
* New techniques to improve the performance of analysis



Event Selection in lIR/vvH/ggH

Signal: : Backgrounds: . Preselection: : Flavor Tagging
ZH->l+ii Lepton Pair Invariant mass
T o ZZ semi-leptonic(ppjj) - Lepton Recoil mass
AN % . : Single Z-leptonic(eejj) Jets Invariant mass
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Results of lIR/vvHIggH

Performance of multi-variable
based flavor tagging :

Template Fit:
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e Consistent with pre-CDR result

* Demonstrate the capability to achieve expected performance



IR Analysis

e Dominant background in IIH analysis:
e uuH channel: ZZ*/Zy*-> uuqg

e eeH channel: ee+qg

* Analysis independent of MC prediction of dominant backgrounds:

 These background have different lepton pair recoil mass
spectrum

e Extract the background yield by including recoil mass spectrum
in the fit



3D Fit
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e Recoil mass of signal: Crystal ball + double side exponential

* Recoil mass of background: 1 order Chebychev polynomial

o Background and signal model describe the simulated data well
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Statistic Uncertainties

ugH—> ufibb

P [ 1 T P

IR = P v il
.05 -0.04 -0.08 -0.02 -0.01 0

T I Hh L1l
0.01 0.02 0.03 0.04 0.05
Signal Strength

eteH— e*ebb

-1=0.018513

0, =0.0159

1 1 1 1 1 l 1 1 1 imalul
0.02 0.04 0.06 0.08
Signal Strength

200

180

160

140

120

100

80

60

40

20

unH— upice
w -1 =-0.04551

0, = 0.105

L
-0.5

) e b b b b LRl
-04 -03 -02 -0d1 0 0.1 0.2 0.3

Ll ‘ L1l
0.4 0.5
Signal Strength

60

50

40

30

20

10

eteH— e*ecC
-1=-0.018598

o, =0.144

CEPC

| | sl b b by |

—00.5

1 1 11 1 11 1 1 11 11 1
-04 -03 -02 -0.1 0 0.1 0.2 0.3 0.4 0.5
Signal Strength

sso— unH— upigg
o -1=-0.0026982
300(—
- o, =0.0544
250
200;
- CEPC
150—
100;
50
:\\\‘\\\\‘\\\ 111111111111 1 \\\\‘\\\\‘\\\\
%5 To4 08 02 -1 0 01 02 03 04 05
Signal Strength
100 e'eH— e*egg
- u-1=-0.10883
o o, = 0.083
60—
- CEPC
40—
20—

111111111111111111111 ‘\\ ‘

L 1
—00.5 -04 -03 -02 -0.1 0 0.1

T R A
0.2 0.3 0.4 0.5
Signal Strength

* ToyMC generate data fluctuate according to statistic uncertainty

* Roughly get the same statistic uncertainty as before



Systematic Uncertainty

e Flavor tagging systematic uncertainty directly caused by the bias in templates
e Flavor tagging systematic uncertainty are estimated in the scenario calibration with uuqq

e The precision of calibration are limited by uuqq statistic uncertainty and the knowledge of
its flavor components

e Typical bias are considered in each template
Systematic uncertainty in IIH channel
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Output of flavor fraction linear to typical bias: linearity _
can be used to extract uncertainty eeH uncertainty
Only a methodology study. Need to be fulfilled with calibration ~ eXtrapolate from mumuH
in real data



Analysis with 3T sample
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e No obvious change in the fitted results

e The recoil mass spectrum change as expected



3T sample disagreement in soft

region

_________________________________________________ 3T . 35T . EffRatio
. Fiter . 4.5%
_____ FSClasser ¢ Unknown
__________ cosf; . 68.021% . 68.619% : 0.9913
. COSOuu i 89.068% . 89.052% . 1.0002
_____________ Muw : 88.390% = 89.680% : 0.9968
_______ M_recoil : 44.845% = 45.302% | 0.9899
2J+lep Veto: 97.111% . 98.397% . 0.9869
_______ JetnPFO | 99.346% . 97.403%  1.0199
_________ cos By 91916% . 92420% .  0.9945
_____________ M 1 94.528% | 85973% . 1.0995
y-value 93.246% 94.013% 0.9918

e |t seems the disagreement is from low energy neutral clusters

* Problems in survey, will be cleared soon
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Technic development :
Convolutional NN in Jets

e We use CNN to separate H->gq and H-> ZZ*/WW*->qqgqq

Take image of
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CNN provides new to
extract character in event
with jets

Should be useful need to
know the multiplicity of
jets: Higgs->qq, QCD
measurements etc.
Would like to know other
types of character can be
extracted: try to use in qqH
channel

5x5 pixels 64 Single Pixels Logistic Regression
64 images Images to 2 classes

64 5x5 filters
2x2 pooling

64x128 Condense
layer



Summary

Study of Higgs hadronic decay measurement in eeH/uuH/vvH/
qqH channel are done with full simulation sample, demonstrating
the capability to achieve expected performance in CEPC

eeH/uuH redone with less MC-dependent way, systematic
uncertainties studied in terms of methodology

Precision of measurements with 3 Tesla magnitude in study. No
significant change in final results but need to find out the result of
disagreement with previous sample

New analysis technics are studied and it is helpful to the analysis
in future.



