Performance study -- BMR

< Perform BMR study in ZH - vv + gg/bb/cc/uu/dd/ss

« Comparisons between tdr24.9.1 and tdr24.10.0 | Also apply truthmatch cut

CEPCSW |cosl9jet|<0.85 5.43%/0.65 5.49%/0.65 5.46%/0.65 5.68%/0.71 5.15%/0.70 5.79%/0.70
_tdr24.9.1

|C059jet|<0.7 5.28%/0.50 5.34%/0.50 5.28%/0.50 5.39%/0.54 4.93%/0.51 5.45%/0.52

CEPCSW |costet|<O.85 5.27%/0.76  7.08%/0.76  6.09%/0.76 5.13%/0.76 5.28%/0.76 5.92%/0.75

dr24.10.010osp,,,| <07 4.98%/0.57 6.49%/0.56 5.64%/0.57 4.86%/0.57 4.94%/0.57 5.57%/0.56

« Samples used:

e /cefs/higgs/zhuyf/workspace/whizard360/WhizardAis/data/higgs/E240.Pn2n2h_uu.e0.p0.whizard195/

e /cefs/higgs/maxiaotian/CEPCSW/sample/24.9.1/
= gen_Rec E240 nnHgg 5000.root, gen_Rec E240 nnHbb_5000.root, gen_Rec E240 nnHcc_5000.root
® gen_Rec E240 nnHuu_5000.root, gen_Rec E240 nnHdd_5000.root, gen_Rec_E240 nnHss_5000.root

e /cefs/higgs/zhangkl/Production/

= E240_nnHgg/ -> /cefs/higgs/maxiaotian/ CEPCSW/sample/Jets_E240_nnHgg.root
E240_nnHbb_1105v2/ -> /cefs/higgs/maxiaotian/ CEPCSW/sample/Jets_E240_nnHbb.root
E240_nnHcc/ -> /cefs/higgs/maxiaotian/CEPCSW/sample/Jets_E240_nnHcc.root
E240_nnHuu/ -> /cefs/higgs/maxiaotian/CEPCSW/sample/Jets_E240 nnHuu.root
E240_nnHddv2/ -> /cefs/higgs/maxiaotian/CEPCSW/sample/Jets_E240_nnHdd.root
= E240_nnHss/ -> [cefs/higgs/maxiaotian/ CEPCSW/sample/Jets_E240_nnHss.root
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Table 1. Event cumulative efficiency for Higgs boson exclusive de-
cay at the CEPC with v/s = 240 GeV.
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gg(%) bb(%) cc(%) WW*(%) ZZ* (%)

Pt_ISR <1 GeV 95.15 9537 9530 95.16 95.24

Pt_neutrino < 1 GeV 89.33 39.04 66.36 37.46 41.39

|Cos(Theta_Jet)| < 0.85 67.30 28.65 4931 - -

Table 3. Higgs boson mass resolution (sigma/Mean) for different de-

cay modes with jets as final state particles, after event cleaning.

H —bb H—cc H—gg H— WWH* H—ZZ*

3.63% 3.82% 3.75% 3.81% 3.74%
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https://indico.ihep.ac.cn/event/23746/contributions/168072/attachments/82582/104352/CEPC_240930.pdf
https://iopscience.iop.org/article/10.1088/1674-1137/43/2/023001/pdf

Performance study -- BMR

%180;_ CEPC Ref-TDR + simulation _; ZH — VVbb

g :22; ;i:_z)dj:::l, 4800 events generated  psca E CEPCSW_td r24.9. 1

;1205_ mean = 130.291 + 0.204 _E mH = 130291 i 0204

S100F 77T E Resolution 5.49%

o 80F 11‘ndf=069-. _; e
60> E Efficiency cutflow
40 =
205 N = |cost9jet| <085 0.709

805000 120 '124'10' 160 780 Match&AR < 0.6 0.651
M(Dijet)/GeV/c
Fit region 0.650

%OOOI;_ICEPCIR.;:-T[;HI Y S I+ Isir;ul;ioln I I_; ZH e VVbb

%ODOE_ :'l=j4:}:z:\l,183400 events generaled  oscan _E CEPCSW_td r24. 10.0

%0005 mean = 125.640 + 0.061 _E my = 12564‘9 i 0.061

5 F resoutonrons ] Resolution 7.08%

UhoooF ¥2/ndf = 13.23 — -

. . Efficiency cutflow
1000 1 |cosBi.| <085 0.780
0% 80 100 '“'150' ' '124'10' 760 180  Match&AR < 0.6 0.760
M(Dijet)/GeV/c
Fit region 0.759
2024/11/15 maxt@ihep.ac.cn

Reco Jets

Gen Jets

A}

VA B

-
I=N

From Zebing

AR =

CDR reference

Table 1. Event cumulative efficiency for Higgs boson exclusive de-
cay at the CEPC with v/s = 240 GeV.

gg(%) bb(%) cc(%) WW*(%) ZZ* (%)

Pt_ISR <1 GeV 95.15 9537 9530 95.16 95.24

Pt_neutrino < 1 GeV 89.33 39.04 66.36 37.46 41.39

|Cos(Theta_Jet)| < 0.85 67.30 28.65 4931 - -

Table 3. Higgs boson mass resolution (sigma/Mean) for different de-

cay modes with jets as final state particles, after event cleaning.

H —bb H - cc H—gg H— Ww* H > ZZ*

3.63% 3.82% 3.75% 3.81% 3.74%
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