
Performance study -- BMR

❖ Perform BMR study in 𝑍𝐻 → 𝜈𝜈 + 𝑔𝑔/𝑏𝑏/𝑐𝑐/𝑢𝑢/𝑑𝑑/𝑠𝑠

❖ Comparisons between tdr24.9.1 and tdr24.10.0

❖ Samples used：
⚫ /cefs/higgs/zhuyf/workspace/whizard360/WhizardAis/data/higgs/E240.Pn2n2h_uu.e0.p0.whizard195/

⚫ /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

⚫ /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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Release BMR/Efficiency 𝑍𝐻 → 𝜈𝜈𝑔𝑔 𝑍𝐻 → 𝜈𝜈𝑏𝑏 𝑍𝐻 → 𝜈𝜈𝑐𝑐 𝑍𝐻 → 𝜈𝜈𝑢𝑢 𝑍𝐻 → 𝜈𝜈𝑑𝑑 𝑍𝐻 → 𝜈𝜈𝑠𝑠

CEPCSW

_tdr24.9.1

cos𝜃𝑗𝑒𝑡 < 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

cos𝜃𝑗𝑒𝑡 < 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

_tdr24.10.0

cos𝜃𝑗𝑒𝑡 < 0.85 5.27%/0.76 7.08%/0.76 6.09%/0.76 5.13%/0.76 5.28%/0.76 5.92%/0.75

cos𝜃𝑗𝑒𝑡 < 0.7 4.98%/0.57 6.49%/0.56 5.64%/0.57 4.86%/0.57 4.94%/0.57 5.57%/0.56

Also apply truthmatch cut
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𝑍𝐻 → 𝜈𝜈𝑔𝑔
CEPCSW_tdr24.10.0

𝑚𝐻 = 129.392 ± 0.033
Resolution 5.27%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.710

Match&Δ𝑅 < 0.6 0.650

Fit region 0.649

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.798

Match&Δ𝑅 < 0.6 0.758

Fit region 0.757
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From Zebing

CDR reference

𝑍𝐻 → 𝜈𝜈𝑔𝑔
CEPCSW_tdr24.9.1

𝑚𝐻 = 130.269 ± 0.195
Resolution 5.43%

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
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𝑍𝐻 → 𝜈𝜈𝑏𝑏
CEPCSW_tdr24.10.0

𝑚𝐻 = 125.649 ± 0.061
Resolution 7.08%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.709

Match&Δ𝑅 < 0.6 0.651

Fit region 0.650

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.780

Match&Δ𝑅 < 0.6 0.760

Fit region 0.759
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𝑍𝐻 → 𝜈𝜈𝑏𝑏
CEPCSW_tdr24.9.1

𝑚𝐻 = 130.291 ± 0.204
Resolution 5.49%

From Zebing

CDR reference

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
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𝑍𝐻 → 𝜈𝜈𝑐𝑐
CEPCSW_tdr24.10.0

𝑚𝐻 = 129.236 ± 0.031
Resolution 6.09%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.709

Match&Δ𝑅 < 0.6 0.650

Fit region 0.650

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.784

Match&Δ𝑅 < 0.6 0.762

Fit region 0.761
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𝑍𝐻 → 𝜈𝜈𝑐𝑐
CEPCSW_tdr24.9.1

𝑚𝐻 = 130.257 ± 0.207
Resolution 5.46%

From Zebing

CDR reference

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
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𝑍𝐻 → 𝜈𝜈𝑢𝑢
CEPCSW_tdr24.10.0

𝑚𝐻 = 131.347 ± 0.019
Resolution 5.13%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.733

Match&Δ𝑅 < 0.6 0.708

Fit region 0.706

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.785

Match&Δ𝑅 < 0.6 0.764

Fit region 0.762
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𝑍𝐻 → 𝜈𝜈𝑢𝑢
CEPCSW_tdr24.9.1

𝑚𝐻 = 132.287 ± 0.171
Resolution 5.68%

From Zebing

https://indico.ihep.ac.cn/event/23746/contributions/168072/attachments/82582/104352/CEPC_240930.pdf
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𝑍𝐻 → 𝜈𝜈𝑑𝑑
CEPCSW_tdr24.10.0

𝑚𝐻 = 131.224 ± 0.041
Resolution 5.28%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.731

Match&Δ𝑅 < 0.6 0.697

Fit region 0.697

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.787

Match&Δ𝑅 < 0.6 0.761

Fit region 0.759
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𝑍𝐻 → 𝜈𝜈𝑑𝑑
CEPCSW_tdr24.9.1

𝑚𝐻 = 131.638 ± 0.191
Resolution 5.15%

From Zebing

https://indico.ihep.ac.cn/event/23746/contributions/168072/attachments/82582/104352/CEPC_240930.pdf
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𝑍𝐻 → 𝜈𝜈𝑠𝑠
CEPCSW_tdr24.10.0

𝑚𝐻 = 131.445 ± 0.023
Resolution 5.92%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.733

Match&Δ𝑅 < 0.6 0.699

Fit region 0.695

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.85 0.785

Match&Δ𝑅 < 0.6 0.759

Fit region 0.754
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𝑍𝐻 → 𝜈𝜈𝑠𝑠
CEPCSW_tdr24.9.1

𝑚𝐻 = 132.162 ± 0.202
Resolution 5.79%

From Zebing

https://indico.ihep.ac.cn/event/23746/contributions/168072/attachments/82582/104352/CEPC_240930.pdf
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𝑍𝐻 → 𝜈𝜈𝑔𝑔
CEPCSW_tdr24.10.0

𝑚𝐻 = 130.212 ± 0.029
Resolution 4.98%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.541

Match&Δ𝑅 < 0.6 0.499

Fit region 0.498

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.592

Match&Δ𝑅 < 0.6 0.566

Fit region 0.565
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𝑍𝐻 → 𝜈𝜈𝑔𝑔
CEPCSW_tdr24.9.1

𝑚𝐻 = 130.934 ± 0.196
Resolution 5.28%

From Zebing

https://indico.ihep.ac.cn/event/23746/contributions/168072/attachments/82582/104352/CEPC_240930.pdf
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𝑍𝐻 → 𝜈𝜈𝑏𝑏
CEPCSW_tdr24.10.0

𝑚𝐻 = 127.183 ± 0.062
Resolution 6.49%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.539

Match&Δ𝑅 < 0.6 0.500

Fit region 0.499

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.577

Match&Δ𝑅 < 0.6 0.564

Fit region 0.563
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𝑍𝐻 → 𝜈𝜈𝑏𝑏
CEPCSW_tdr24.9.1

𝑚𝐻 = 130.964 ± 0.199
Resolution 5.34%

From Zebing

https://indico.ihep.ac.cn/event/23746/contributions/168072/attachments/82582/104352/CEPC_240930.pdf
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𝑍𝐻 → 𝜈𝜈𝑐𝑐
CEPCSW_tdr24.10.0

𝑚𝐻 = 130.378 ± 0.028
Resolution 5.64%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.539

Match&Δ𝑅 < 0.6 0.499

Fit region 0.499

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.581

Match&Δ𝑅 < 0.6 0.568

Fit region 0.567
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𝑍𝐻 → 𝜈𝜈𝑐𝑐
CEPCSW_tdr24.9.1

𝑚𝐻 = 130.979 ± 0.201
Resolution 5.28%

From Zebing

https://indico.ihep.ac.cn/event/23746/contributions/168072/attachments/82582/104352/CEPC_240930.pdf
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𝑍𝐻 → 𝜈𝜈𝑢𝑢
CEPCSW_tdr24.10.0

𝑚𝐻 = 132.228 ± 0.021
Resolution 4.86%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.553

Match&Δ𝑅 < 0.6 0.537

Fit region 0.535

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.584

Match&Δ𝑅 < 0.6 0.572

Fit region 0.570
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𝑍𝐻 → 𝜈𝜈𝑢𝑢
CEPCSW_tdr24.9.1

𝑚𝐻 = 133.179 ± 0.199
Resolution 5.39%

From Zebing

https://indico.ihep.ac.cn/event/23746/contributions/168072/attachments/82582/104352/CEPC_240930.pdf
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𝑍𝐻 → 𝜈𝜈𝑑𝑑
CEPCSW_tdr24.10.0

𝑚𝐻 = 132.108 ± 0.046
Resolution 4.94%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.536

Match&Δ𝑅 < 0.6 0.515

Fit region 0.514

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.582

Match&Δ𝑅 < 0.6 0.568

Fit region 0.567
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𝑍𝐻 → 𝜈𝜈𝑑𝑑
CEPCSW_tdr24.9.1

𝑚𝐻 = 132.421 ± 0.211
Resolution 4.93%

From Zebing

https://indico.ihep.ac.cn/event/23746/contributions/168072/attachments/82582/104352/CEPC_240930.pdf
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𝑍𝐻 → 𝜈𝜈𝑠𝑠
CEPCSW_tdr24.10.0

𝑚𝐻 = 132.523 ± 0.025
Resolution 5.57%

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.547

Match&Δ𝑅 < 0.6 0.527

Fit region 0.524

Efficiency cutflow

cos𝜃𝑗𝑒𝑡 < 0.7 0.580

Match&Δ𝑅 < 0.6 0.565

Fit region 0.563
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𝑍𝐻 → 𝜈𝜈𝑠𝑠
CEPCSW_tdr24.9.1

𝑚𝐻 = 132.965 ± 0.227
Resolution 5.45%

From Zebing

https://indico.ihep.ac.cn/event/23746/contributions/168072/attachments/82582/104352/CEPC_240930.pdf
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