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Upper limits i

 |includedtheH — ZZ* — 4v background and estimated an upper limit of signal cross
section when the signal cross section isO [fb] .

1.Generating the background distributions for recoil mass by ToyMC.
— Difinition of ToyMC : X, 4, X Pgq + Xpg X Py 1 (1)
(Xn_4v - NUMber of h—4v back ground events X, : number of background events,
Py : Pdf for background recoil mass, Py, : pdf for signlarecoil mass)
2.Fitting the toymc distribution by fit function, and getting parameter Ny, of fit function.
— Difinition of fit function: P=(Ngg +Np_4, ) X Pgq+ Np X Py 1 (2)
(NS,-g : number of signal events, N,,_,,, : number of h—4v background events, N, :number of background events )
3. When 1000 experimentsis performed , | can get adistribution of parameter Ny (Fig 1).
4. When confidence lever is 95 %, | can get an upper limit of Ng, or upper limit of signal cross

section .
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- | estimated upper limits when signal cross section is O[fb]
- Optimization of the likelihood t ratio to minimize the upper limit.
—Best likelihood ratio cut is0.4.

-| estimated the upper limit of Branting ratioH — DM,DM

BR(H — DM,DM) =

Table 1.Previousresult (BG: ZZ,vwZ,WW,evW,eeZ) @

likelihood ratio Nsig (C.L 95%) efficiency upper limit [fb]

0 555 0.687 0.807

0.1 535 0.687 0.779

0.2 525 0.678 0.774

0.3 505 0.654 0.773
04 435 0.591 0.736
05 385 0476 0.810
0.6 245 0.269 0.910
0.7 27 0.006 4.265

Table 2.New result(BG:ZZ,vwwZ WW,evW,eeZ h—4v) A

likelihood ratio > Nh_"wsig (C.L.95%) efficiency upper limit _4, [fb]

0 575 0.687 0.837
0.1 575 0.687 0.837
0.2 535 0.678 0.789
0.3 515 0.654 0.788
04 455 0.591 0.770
0.5 395 0.476 0.831
0.6 245 0.269 0.910
0.7 28 0.006 4423
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Summary and Plan

B Summary
| estimated an upper limits when signal cross section is O[fb].

Optimization of the likelihood ratio cut to minimize the upper limit. —Best
likelihood ratio cut is0.4.

| estimated BR(H — DM,DM), e fimic
—s BR(H — DM,DM) =

C.L.95%
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M Plan
| will include the following background and estimate an upper limit.
I. ZH — Z(ZZ*) —-vv(Z vV)
. ZH — Z(ZZ*) —vv(vv Z[)



Signal and Background
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l M achin Parameters
* Ecm=250GeV

DM is produced in the ee>ZH, Z->qq, H->DD process
*luminosity : 1[ab™]
*electron polarization :0.8
*positron polarization :-0.3
B Model Parameters
*Spinof DM : 1/2
*DM mass : 50GeV
*Cf . 6.86
*/\ 11000
Bl Event Generation
* Background events of luminosity 1 [ab] are generated .
* signal cross section is assumed 15fh.
(We will use the cross section calculated by thoerists)

Table 1. Cross section of  background

Event Selection eeZ evW wwZ Www ZZ

Cross Section [fb] 3992 684 S 2783 982




* | estimated the cross section of e+ e- to Z*H to qqg 4v background.
— The cross section is0.13 [fb]
e | generated 130 background events because luminosity islab™ .

« o=o(e*+e Z*->ZH) X BR(H->Z*Z) X BR(Z->q() X BR(Z*->vv) X BR(Z->VV)
= 0.13[fb]

e o(et+e >7Z->7ZH)=234.7392%0.254fb]
e BR(H—>ZZ)=0.02

e BR(Z->Vvv)=0.2

e cross section = 0.19[fb]

* BR(Z=>QQ)=69.91%



-Optimization of thelikelihood ratio to minimize the upper limit of signal cross section.
so , When likelihood ratio cut is smaller than 0.0,0.1,0.2,0.3,0.4,0.5,0.6 or 0.7, | showed
distributions of Ny, parameter and pull distribution. —1 found that the mode of distribution is
near O,

e Likelihood ratio > 0.0
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Likelihood ratio > 0.1
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Likelihood ratio > 0.2
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e Likelihood ratio > 0.3
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Likelihood ratio > 0.4
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e Likelihood ratio > 0.5
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e Likelihood ratio > 0.6
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Likelihood ratio > 0.7
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