BMR -- Status

< BMR performance in ZH - vv + gg/bb/cc with \/s = 240GeV /c?

D)

0‘0

BMR performance with different event cleaning cuts

e Barrelratio cut better than cos6je; iIn BMR with lower efficiency (ZH — vvgg is strange)
e Barrelratio cut match with CDR BMRs except for ZH — vvcc which is 0.12% worse
e p/pt cleaning cut in efficiency varies but almost the same in BMR

e ISR influences slightly on BMR while v influences a lot

D)

*

Comparison of different fitting methods

0

e ZH - vvcc BMR improves from 3.94% to 3.89% (0.07% worse than CDR)

D)

0.0

Distributions of jets of different flavors

e To understand the abnormal efficiency of barrelratio cut of ZH — vvgg

D)

*

Samples generated under CEPCSW _tdr24.12.0 -- master
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BMR -- performance
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Table 1. Event cumulative efficiency for Higgs boson exclusive de- Table 3. Higgs boson mass resolution (sigma/Mean) for different de-
cay at the CEPC with /s = 240 GeV. cay modes with jets as final state particles, after event cleaning.
gg(%) bb(%) cc(%) WW*(%) ZZ*(%) | H—bb H—cc  H-—gg H—> WW* H—Z7Z*

Pt ISR <1 GeV ' 95.15 95.37 95.3()' 95.16 95.24 3.63% 3.82% 3.75% 3.81% 3.74%

Pt neutrino < 1 GeV l 89.33 39.04 66.36J 37.46 41.39

CDR reference

(Cos(Theta_Jet)| <0.85  67.30 28.65 49.31 - -
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https://iopscience.iop.org/article/10.1088/1674-1137/43/2/023001/pdf

BMR -- fit with different methods

ZH — vvcc barrelratio > 0.95 With p event cleaning
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BMR improves from 3.96%/3.94% to 3.91%/3.89%
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Backup -- BMR fitting results
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BMR -- detector performance

Table 1.
cay at the CEPC with /s = 240 GeV.

Table 3.
cay modes with jets as final state particles, after event cleaning.

Event cumulative efficiency for Higgs boson exclusive de- Higgs boson mass resolution (sigma/Mean) for different de-

gg(%) bb(%) cc(®%) WW*(%) ZZ* (%) H —bb H - cc H— gg H— WW* H—ZZ*
Pt ISR <1 GeV [ 95.15 95.37 95.30] 95.16 95.24 3.63% 3.82% 3.75% 3.81% 3.74%
Pt neutrino < 1 GeV l 89.33 39.04 66.36J 37.46 41.39

CDR reference

(Cos(Theta Jet)| <0.85  67.30 28.65 49.31 - -

Z|PISR| < 1GEV/C

ZlPt[SRl < 1G6V/C

2|Pt,| < 1GeV/c 89.8 39.3 66.6 2|P,| < 1GeV/c 68.0 28.1 49.6
|cosBee| < 0.7 53.1 22.0 38.0 |cosbiee| < 0.7 40.0 16.2 28.5
BMR/% 3.994+0.02 3.81+0.03 410 0.02 BMR/% 3.99+0.03 3.82+0.03 411+0.03
|cos8 7™ | < 0.7 48.5 20.8 35.9 |cos8Tt™| < 0.7 37.2 55 27.4
BMR/% 3.974£0.02 3.76+0.03 4.07 +0.02 BMR/% 3.97+£0.02 3.77+0.03 4.09+0.03
barrelratio > 0.95 23.9 15.0 24.4 barrelratio > 0.95 18.1 11.1 18.4
BMR/% 3.76 £0.02 3.62+0.03 3.94+0.03 BMR/% 3.774+0.03 3.63+0.04 3.96+0.03
2024/12/25 7

Little difference with p and pt using different selections



https://iopscience.iop.org/article/10.1088/1674-1137/43/2/023001/pdf

BMR -- detector performance

Efficiency cutflow/% | ZH - vvgg | ZH — vvbb Efficiency cutflow/% | ZH - vvgg | ZH — vvbb

Y|Ptisr| < 1GeV/c . 4 4 Y|Pisr| < 1GeV/c
|cosBiee| < 0.7 56.4 55.2 55.1 |cosBee| < 0.7 42.7 41.6 41.8
BMR/% 4.0240.02 4374004 4.20+0.04 BMR/% 4.0240.03 4411005 4.22+0.04
|cosOT™| < 0.7 51.5 52.1 52.1 |cos8 T < 0.7 39.6 39.9 40.1
BMR/% 3.99+0.02 4364004 417 +0.04 BMR/% 3.99+0.03 4404+0.05 4.18+0.04
barrelratio > 0.95 25.3 36.9 35.6 barrelratio > 0.95 19.2 27.9 27.0
BMR/% 3.784+0.02 4.07+0.05 4.00 £+ 0.04 BMR/% 3.78+0.03 4.104+0.06 4.03 +0.05

2024/12/125 . Little difference with p and pt using different selections 8



BMR -- detector performance

Efficiency cutflow/% | ZH - vvgg | ZH — vvbb Efficiency cutflow/% | ZH - vvgg | ZH — vvbb

X|Pt,| < 1GeV/c 4. : . 2|P,| < 1GeV/c
|cosBiee| < 0.7 55.8 23.1 39.9 |cosBee| < 0.7 55.6 22.6 39.6
BMR/% 4.04+0.02 383+£0.03 4.12+0.03 BMR/% 4.04+0.02 382+0.03 4.11+0.03
|cosOT™| < 0.7 50.9 21.8 37.7 |cos8 T < 0.7 50.8 21.4 37.4
BMR/% 401+0.02 3.77+0.03 4.09 + 0.02 BMR/% 401+0.02 3.7740.03 4.08+0.02
barrelratio > 0.95 25.1 15.7 25.7 barrelratio > 0.95 25.1 155 25.5
BMR/% 3.7940.02 3.63+0.03 3.96+0.03 BMR/% 3.794+0.02 3.63+0.04 3.96+0.03

2024/12/125 . Little difference with p and pt using different selections °



BMR -- tail in truth Higgs mass

< Long tail of truth mass of Higgs in ZH — vvgg

e Strong correlations with XP;gg /2P, -> cut to remove tails 2|Pisr| < 1GeV/c

: - &Z|P,| < 1GeV/c
3 3000 F . v
wasf- B : 050 Efficiency=0.725*0.938=68.0%
ok 2500 . - ag’ 10
.-135:— 3 - - = 120:_cspclnu:rnnl ‘ e I ‘ - TPL | SAREARRARE AR AR AL
b E Edcs o = = 200 C ] | cepcrerToR
E; I:WE— _2000 % IME (12100:_ :i=j¢:::"1mn ’’’’’’ generate d 2 0, 100:_ {5 = 240 GeV, 198800 events generated
E E > S [ Move
Em- 1500 %,25 150 § an;— 3 % 8o
%12«:;— Q_EIZCI; 100 § GDi— - § ED_—
Ep\ns;— 1000 Emnsz g 402_ _- é 40:_
110%— |1ué w 20;_ . _-;_Lu?ﬂ;-—b )
ms_ . L m? E . %6 9'0 160 11‘0 Jzo 130 1:40 150 1;30 % 36" 700"7T6 _150 -1502 74650
o 15 |OQ,;(1£DIPISHI[C:|59 vieh 3 25 2 '1|'ggl;zz||§:|5[agw§|')5 s 0 Mgen(DW Myen(Dijet)/GeVic
< ISR distribution 3
e Ratio of ISR with energy > 1MeV: 42.85%
e Ratio of ISR with energy > 1GeV: 14.47% <
:‘- : 80000;_ CEPC Rel-TDR i
e Ratio of ISR with cosé > 0.99: 69.50% ol oo T
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