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Introduction
• Target value : ΔBr(H->cc), ΔBr(H->bb)
• EC.M. : 250 GeV
• Luminosity : 250 fb-1

• Polarization : e+(+30%), e-(-80%)
• Simulation tool

– Detector simulation : Mokka
– Reconstruction : Marlin

• Data
– SLAC SM sample



3

Data sample for 250fb-1

19,360Total
5,135ντντH
5,138νµνµH
9,086νeνeH

# of eventsFinal states

10,582,360Total
762,973llll
393,817llqq
149,979ννqq

4,048,386qqqq
4,114,190νlqq
1,113,014ννll

# of eventsFinal states

Signal(e+e-->ννH)
(2 jets in final states)

Background
(4 fermion in final states)
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Analysis outline
① Reconstruction as 2 jets
② Background rejection

• Missing mass cut
• Momentum cut (PT, PL, mommax)
• Number of charged tracks cut
• Y value cut (Yplus, Yminus)

③ Preparation of H->cc/bb sample
• Flavor tagging (b-, c-tagging)

④ Estimation of measurement accuracy of branching ratio
• Fitting of Higgs mass distribution
• Estimation of NννH in H->cc/bb sample
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Background rejection
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7 7WW(W->νl) events were suppressed.
τντqq events become the main background.
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Summary of Background rejection

!"#$% &'(('!)*&+(( ,- ,. /%0+#1( &"&
&+2

345$( 3&'!$( 677'#'8!#9

:; <=>?@A <B>@CD <?>=<C <?>B?D <E>CB= <<>CD= F>@C= F>??B ?FGC=H

;IJKK <?><F= <<>CD? <A>D=C <A>EE@ =>=?< =><BC @>FDD @>D<F DCG@=H

;IJ## @FB @AC BBF BDF B?< D@= ?BD ?DC B<GBEH

!88LL <>D@A>F=F CA>=?< @F><?B @<>D?F EB>=@@ B>ACC =@< CB< AGA@H

!µµLL <>?EF>??E =E>?@A FB><D? @<>F<B BE>?BB <A>BDA E>FDF E>ECC AG<FH

!""LL <>?E@>A@< ?C@>@=A E@C><=A EAA>DD? <F@>?FA <E?>ADB E=><?B ED>=F= <GCCH

!!LL <D=>=F= <ED>CD? CB>FFD D=>FDB D?>EE= ?B>=DE E@>F<? E<>@B? <DGDDH

"%M80 @>?<C><=A D=<>@?< ??F>CAA E@@>?AF E>@F@ E>AA< ?FA ??B AGA<H

10

Background events were rejected efficiently.
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Preparation of H->bb/cc sample
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Preparation of H->bb sample with b-tag
Efficiency and Purity of b-tagging were checked after
background rejection

We applied b-tagging after background rejection
with b-prob1 > 0.2 AND b-prob2 > 0.2

probability
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Preparation of H->cc sample with c-tag
Efficiency and Purity of c-tagging were checked after
background rejection

We applied c-tagging after background rejection
with c-prob1 > 0.7 OR c-prob2 > 0.7

probability
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Summary of the number of events
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Preparation of H->bb/cc sample

= 98.9%

= 19.7%

= 34.4%

= 34.7%

These values are used to estimate the branching ratio.
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Estimation of measurement
accuracy of branching ratio
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Calculation of branching ratio
The definition of the branching ratio of H->ff(f=c,b)

Evaluated by MC true information

estimated by fitting 
Higgs mass distribution
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Fitting result
The number of ZH events in H->cc and H->bb sample
are estimated by fitting Sig+B.G.

NZH
fit=4510.5 +/- 220.0 (NZH

true : 4583)  (b-tagging)
NZH

fit=1118.6 +/- 351.1 (NZH
true : 1184)  (c-tagging)

The distribution of reconstructed higgs mass

GeV GeV

ZH+4f B.G.

4f B.G.

ZH+4f B.G.

4f B.G.

b-tagging c-tagging
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    : 635.1 +/- 199.3
•       : 19.7%
•       : 34.7%
•       : 1118.6 +/- 351.1
    : 19360

    : 12967.7 +/- 632.5
•       : 98.9%
•       : 34.4%
•       : 4510.5 +/- 220.0
    : 19360

Estimation of branching ratio
The branching ratio of H->ff(f=c,b) is estimated by,

: 67.0 +/- 3.3% (68.1%)
: 3.28 +/- 1.03% (3.49%)

True branching ratio
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Summary

• Branching ratio of H->cc and H->bb were estimated
by using ZH->ννH
– Br(H->bb) = 67.0 +/- 3.3% (1 +/- 4.93%)
– Br(H->cc) = 3.28 +/- 1.03% (1 +/- 31.4%)
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d
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ΔBR


