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status

* Higgs-dark matter coupling has been
checked by dark matter mass
10,20,30,40,50,70,80,90,100 GeV

* but, the plots around 60GeV were

inadequate. So check it.

— The physics changes at 60GeV which is
half mass of higgs.



Simulation setup

Higgs mass :120GeV
Dark matter type : scalar, fermion, vector

Dark matter mass:
10, 20, 30, 40, 50, 59, 61, 70, 80, 90, 100GeV

Center mass energy:300GeV

Beam polarization:
electron:+80% positron: -30%

Integrated luminosity :2ab-’



ILC upper limit

Compare ILC upper limit and wmap constraint

Green line : ilc upper limit

scalar fermion vector
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summary

* The points 59 and 61 GeV were
checked. So far, my analysis is all.

 I'd like to start making the paper about
this. However, | have to prepare for new
job and do not have enough time for
making the paper. So | think, making
the paper is taken over by Saito kun.



background

Bkg has 2jets final state
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Event select 1

eeZ, WW —.Ivqq this event has isolated lepton track
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lepton

Select : no isolated lepton event
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Event select 2

eeZ, evW ; electron -> beam pipe direction
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Event select 3
Likelihood analysis

Input parameter

signal

Define: L = Angular info of Z

Z mass
Jet angle at Z rest frame

signal T Lbackgraund

<Out put information>
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Reduction table

Signal region : 105 < recoil mass < 150 GeV

16,583 16,398 16346 12,532

2,807 2,762 2,747 1,242

198,561 190,119 188,640 77,440

258,735 113,948 105,069 7957

206,619 193,035 118,385 5203
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recoil mass fit function

Fit the recoil mass distribution of signal & bkg
Fit region : 100< recoil mass < 200 GeV
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Estimate the signal cross section

F = F.. +bxF..
Psig ™59 5 and b are fit parameter

| missm total |

| fit the recoil mass distribution by F

estimation : a x15(fb)

Fqis the fit function
at signal cross section =15 fb

g0 00 120 140 160 180 200
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Upper limit of signal cross section
(Procedure)

1. Fit the recoil mass distribution( only bkg event)
and estimate the signal cross section

2. trial experiment is performed 1000 times
and fit by gaussian function _ i: —

3. Upper limit is
right edge of 90% region
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Upper limit of signal cross section

<estimation of signalo >
[ final | hist_f

240 ;
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50GeV fermion DM:0.641 (fb) e L

; T Entries 1040

b 1 1.5 2
flo

@eotion to COUE

Estimate the coupling upper limit about all type DM |
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summary

« Estimate higgs-dark matter coupling constant
limit at ilc by quick simulation

— all type dark matter case, dark matter can be
detected at my,, < m, /2 region

In fermion and vector type dark matter case, if
dark matter mass is about 70 GeV, ilc will detect it
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constraint of higgs-DM coupling

20 region , hlggs mass= 120 GeV
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BENPNSVEETIEERIT/NSWNE S ZRBDEE TRIE R EE

10 0.00918 0.0000563 0.000133
20 0.00963 0.0000618 0.000555
30 0.00958 0.0000659 0.00134
40 0.0106 0.0000868 0.00290
50 0.0125 0.000118 0.00520
70 0.724 0.00770 0.375
80 1.61 0.0158 0.855
90 3.57 0.0350 1.91
100 11.9 0.203 7.4




Recoll mass distribution

The recoil mass distribution with different mass

Mpy < M/2 Mgy > M, /2

<signal recoil mass> e
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