BMR -- Status

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

<« Comparison of different fitting methods

< Distributions of particle number of jets of different flavors

<+ Samples generated under CEPCSW tdr24.12.0 -- master
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BMR -- performance
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Current result — consistent with CDR
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(Y%) WW*(%) ZZ* (%) H —bb H— cc H— gg H— WW* H—Z77*

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 pt event cleaning
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Unbinned Gaussian fit Unbinned DSCB fit -> Shrink fit range Unbinned DSCB fit
0 : Efficiency: 24.4%->24.3%->24.1% (now)
Count 68.26% region

Now BMR is 3.94%

Shrink fit range: lose ~1% event to improve BMR improves to 3.90%
Gaussian to fit peak: BMR improves to 3.89%

Binned FWHM: BMR improves to 3.88%

Count 68.26% region around fit mass point: full region not gaussian,
decreases to 4.28%
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Number of truth/reco particles

8 L L
2 [ ] No cut
i e . » Charged particles most reconstructed
' > Neutral photons and hadrons
R _ reconstructed much more

__________________________ ] » MCParticle charged: gg > bb > cc

» MCParticle neutral: gg > bb > cc
» reco charged: gg > bb > cc
» reco neutral: gg > cc > bb
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Number of reco particles

Events (Normalized)
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Charged particle: have track and pfo.clusters_size() >0

Gamma: no track and pfo.clusters_size() == 1 and cluster_R <2130

Neutron Hadron: no track and pfo.clusters_size() == 1 and cluster R > 2130

» All larger than 100 averagely

» bb<cc<gg

Muon: have track and pfo.clusters_size() ==
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Number of truth/reco

ZH = vvgg ZH — vvbb
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» Almost match for gamma and charged track
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particles
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Backup -- BMR fitting results

£ L B B R R L B F L L e I L DL R S S 7000 T T T T T T
8000F cerc Ret-TDR o - . [ CEPCRef-TDR N ] [ CEPGRef-TDR o .
E + simulation 3 5000 r + simulation 1 - + simulation =
«7000F fS = 240 GeV, 198800 events generafed 3 N [ Vs=240 GeV, 197800 events generdied E NOGOOO E 15 - 240 Gev, 197600 events generatfa ]
2 E 2 - vvag — DSCB fit ] S E 2H - vbb — DSCB fit E L E 24 vee — DSCB it E
Eooo E_ mean = 122.769 + 0.025 _E &)4000 [ mean=122.425 + 0.055 ] ?0005 mean = 123.769 + 0.040 E
PHO00E . - 4983 = 0.028 = b= :_ 6=5.421 + 0.055 3 A000F o =s5.213 = 0,034 —
?40005— Resolution = {4.06 * 0.02)% —E _'E_BOOO [ Resolution = (4.43 + 0.05)% | CO S 0] et | <E O 7 < 0005_ Resolution = (4.21 + 0.04)% _E
%000 E_ #2ndf = 1.71 _E %ooo :_ ¥2/ndf = 5.69 _: ? E ¥2/ndf = 1.50 E
) E 3 ) r ] 22000 3
[TRO00FE = ok . o F E
E E 1000 - 1000F =
1000t = C ] E 3
E . : R B il E o TP . ] E - L ]
%o 80 100 120 140 160 180 2o 80 100 120 140 160 180 % 80 100 120 140 160 18
M(Dijet)/GeV/c® M(Diiet)/GeV/c? M(Dijet)/GeV/c
F L L L n L e L S B B R B B B B B B S S
8000 r . o ]
CEPC Ref-TDR cimulation 5000 CEPCRe-TOR simulation 1 [ CEPCRet-TDR simulation ]
NUTOOO fs = 240 GeV, 198800 events generafe + ' o, E s = 240 GeV, 197800 events generqted + " E o 6000 :_ Is = 240 GeV, 197600 events generatPd + lati _:
%000 ZH - vvgg — DSCBfit %‘4000:_ ZH - vvbb — DSCBfit _: %0005_ ZH = vvee — DSCB fit _f
mean = 122.879 + 0.024 (_r) o mean = 122.501 + 0.054 ] I mean =123.870 + 0.040 m
%000 6=4.947 £ 0027 %000'_ 6 =5.402 £ 0.055 - %000;_ 6=5.173 £ 0.04d _;
gooo Resolution = (4.03 £ 0.02)% = F Resolution = (4.41 2 0.05)% 3 53 000 E  Resolution = (4.18 = 0.04y% E
?000 x2/ndi = 1.60 %000;_ »ndi = 6.68 _truth < O—;7 % 000 é xIndi = 1.95 é
2000 oo F jet E SF E
1000 LL!'OOOE E 1000;— —;
gt = L I BT R R L " E I - L L " .3
%0 80 100 120 140 160 180 %0 80 100 120 140 160 180 %0 80 160 150 140 16|0 180
M(Dijet)/GeV/c® M(Dijet)/GeV/c? M(Dijet)/GeV/c?
4500F L B L B B B R - L e N L 5000~ ————r—
F  GEPC Ref-TDR - 3 40005 CEPC Rel-TDR imulati 3 F GEPG Rer-TOR o 1
4000 — + simulation — - + simulation . L + simulation i
-:(35005_ Is = 240 GeV, 198800 events generatéd _E Nossoo E_ Is = 240 GeV, 197800 events generafed _E N&OUO-— 5 = 240 GeV, 197600 events generatdd =
= F ZH > vvgg — DSCB fit E SB0O0E 2H - vwbb — DSCE fit = 3 T 2m o wvee — DSCB fit ]
3000;_ mean = 123.745 + 0.026 - ! E_ mean = 123.314 + 0.063 _E @ [ mean = 124.342 + 0.044 ]
D500 o-4.712 +0.028 3 %5005 =5.040 0072 3 %000:_ = 4.978 + 0.051 B
1_2000%_ Resolution = (3.81 + 0.02)% _% ?000 ;_ Resolution = (4.09 £ 0.06)% _; ::_) [ Resolution = (4.00 % 0.04)% ]
a E  2indi=123 3 .‘é!l 500 E sindi =396 . 3 92000 oo 17s -
51200 E 2 ook elrdtio > 0953 § ¢ ]
71000F = e E 4 000 -
500F- 3 500 E : .
E ! A e 3 %: oI I S L J C . ol AR BT L .
%o 80 100 120 140 160 180 0 80 100 120 140 160 180 % 80 100 120 140 160 180
M(Dijet)/GeV/c? M(Dilet)/GeV/c M(Dijet)/GeV/c? 9
ZH - vvgg ZH — vvbb ZH - vvcc



BMR -- fit with p/pt

event cleaning

C — T T L £ L B B L B R B BRI F L L B B B B B B B B B L
3000 :_ GEPC Ref-TDR + simulation _: 1 800 ;_ CEPG Rel-TDR + simulation _; 30005 CEPC Ret-TDR + simulation E
o :_ fs = 240 GeV, 198800 events generatgd _: « 1600F fs = 240 GeV, 197800 events generat 9 « [ fs = 240 GeV, 197600 events generat .
_;2500; 2 veas — DSCE fit ] § 400:_ ZH s vebb — DSCB fit E -5125005 H s veee ° — DSCE fit ]
&000:_ mean = 123.799 + 0.030 3 §| 20 0:_ mean = 124.574 + 0.039 _E &000:_ mean < 124.780 + 0.032 3
8 F o=4661+0.031 1 & F o=4.521+0.046 i 38 [ c=4.947 +0.036 3
?j 500 Resolution = (3.7 = 0.02)% . ?_ﬂ 000 E_ Resolution = (3.63 + 0.04)% _E Sl 500F Resolution = (3.96 +0.03)% 3
@ F jemat=1.13 3 B 800F - o0s 41 @ F semai=1.60 .
g:;000_— - §soo:— 4 51000 =
E ] o 1 9 C .
L o ] W400F 4 w C ]
500 - E 3 - —
F 3 200 — 500: ]
E.. .y ] A RTTT E —ti ) N i Eoo A L]
%0 80 100 120 140 160 180 %O 80 100 ) 120 1240 160 180 %0 80 100 120 140 160 180
M(Dijet)/GeV/c? M(Dijet)/GeV/c M(Dijet)/GeV/c?
ZH - vvgg ZH — vvbb ZH - vvce
barrelratio > 0.95 With p event cleaning
E — T T — —T T T 3 r — L L B B LR = T —TT —T—TT T L
4000 5_ CEPC Ref-TDR + simulation _E 2500 CEPG Ref-TDR | | | + simm:ﬁon i 4OOU§ CEPC Re:-TDR | | % + ! II " E
N03500 ;_ fs = 240 GeV, 198800 events generatgd —; o~ E fs = 240 GeV, 197800 events genera E N 3500 E_ /% = 240 GeV, 197600 events genera simulation _E
%0005_ ZH - vvgg — DSCB fit _E %000__ ZH — vvbb — DSCB fit — %000:_ 2H L vvee — DSCB it 3
F mean=123.788 + 0.026 ] 2 L - 1 @ F 3
E 4 & [ mean=124.542 £ 0.033 . F mean =124.763 + 0.028 =
%5005 G =4.654 £ 0.027 E S1500F .- 4508 = 0.036 7 %25005 @ =4912 +0.031 g
?000 - Resolution = (376 = 0.02)% = ::_} E Resolution = (3.62 + 0.03)% E ::_2000 E_ Resolution = (3.94 = 0.03)% _E
% 500F xndf=149 3 %4 000 x2nat - 099 - }g 5005 nat=1.78 3
o = ER C 1 o E 3
G 000F 1 Dggh R LS E
500} E - 1 500F 3
E: el 4 riSE R — i ] c RPN TP ] M I e . g L R IR L, . 3
085 100 120 140 160 18 %o =80 ""T00 120 140 160 180 @0 B0 100 120 140 160 18
M(Dijet)/GeV/c M(Dijet)/GeV/c M(Dijet)/GeV/c?
ZH - vvgg ZH — vvbb ZH — vvcc

2025/1/7

barrelratio > 0.95 With pt event cleaning

10




p/pt

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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