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@LCWS’02

of Higgs
Self-coupling (A) sensitivity

Assumption:

*Overall signal efficiency of 40%
*No Background effect considered
eBeam polarization Pol e~ -100 %

Analyses:
use only total cross-section

@LCWS’04

Simulation (include bkg.) study
eparton level + reasonable smearing

echeck for
@1TeV

M,=120 GeV

Introduction
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Multi-Higgs (Signal) production cross-section

@]TeV 2 main modes
total cross section GRACE

produced by GRACEFIG [fb]

L T T T T T T T T T T
e e ——>Zhh Y.Yasui et al
¢'e ——>hhvv W-fusion

Combined

solid: m, =120 GeV
2 /hh _ dashed: m, =180 Gev

root (s) [GeV]

Both processes are important @ 1 TeV

Note: when polarized electron beam is used,
WW-fusion process increases by a factor ~ 2
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vvhh quick analyses

Simulation Study

Present analysis is only for hh decaying to 4b

*ISR/BSR included Br(hh%4b) ~47 % for 120 GeV SM nggS

eSignal & bkg event generator

GRACE (BASES+SPRING) Signal characteristics:

e[Large missing energy, missing Pt

*Higgs mass = 120 GeV *No isolate.d lepton
SM decay Br *Only 4 b jets )
‘M, i~M, M,jj~M,

Signal MC: X + hh
AN/Agy from 0.0 to 2.0 with 0.2 step

4 b-quark tagging (3 out of 4, ANN etc..)

sSmearing simulation at parton level assuming: 80% eff. for 4b final state

Jet energy resolution ~ 30%/y E (GeV) with enough purity
(detector R&D target value) (eff. for non-4b < a few %)

+ A loose pre-cut for kinematics

— Next step




Cross-section vS E__ Background processes

Signal vs Background {(Mh =120 GeV)
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ele —>W'W h

@1TeV

All processes are generated by CE

i B ECM=1 TeV
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Signal (for SM)
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After 4b-tag & pre-cuts

1

Reconstructed ‘Higgs’ mass

_III|III|III|III|IIIIIIIIIIIIIIII||
| (2 entries per event)
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Next step
vvhh Analysis Flow
—

1. Likelihood selection
bkg further reduction

2. Separate Zhh & fusion
* different A dependence

(positive/negative interferences)

3. Combine with Zhh analyses
for s-channel process

4. Check hh invariant mass

5. A measurements
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Likelihood selection

, After Likelihood selection
(~ OPAL Higgs scheme)
Using:

Compatibility to Vvhh vwZZ vvZhec.. Separate “Zhh’ & “fusion-channel

vvhh selection

T T T AR
vvbbbb

- vvhh channel

‘fusion’

é —
vvhh | —
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Interference among processes

A dependence of cross-section

@1TeV

Zhh: Positive interference
vvhh: Negative interference
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hh invariant mass distributions

‘fusion-channel’ ° 5 ‘/Zhh-channel’

_A=0 ; : o A=2xAgy 7hh

vvhh ; A=A,

A=A,

. . T 0 - . I_
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hh invariant mass [GeV] hh invariant mass [GeV]
(= visible mass)
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‘fusion-channel’ analysis Zhh-channel’ analysis

AAg,

200 400 800 1000 200 400 600 800
hh invariant mass [GeV] hh invariant mass

c\II‘IIIlIIIl\II|III|III|III|III|III|III

satoru@icepp.s.u-tokyo.ac.jp




A measurement sensitivity

‘fusion channel’

—— ‘Zhh channel’ combined

A=Aq\

N/

L1 1l ' N I |||||||||||:
0 02040608 1 1.2141618 2

1, =1 ab™!

 Pol, ., =-80%
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Summary

A quick simulation study has been performed for E__ =1 TeV under the condition:
— OB B ~30%// Ei(GeV)

et/ jet

— 4b tag efficiency ~ 80%, eff for non-4b < a few %
D
— I, =1 ab! e beam Pol ~-80 %

lumi

only hh—=bbbb decay mode (Br(hh—bbbb)~47%) analyzed.

Likelihood selection — overall signal eff ~ 32 % for vvhh
~ 22 % for Zhh (Z—qq,l*T")

For M,=120 GeV: A measurement sensitivity (only hh—bbbb only)

for A=Ay,  AAg=1.0 +0.13-0.11 (16)  0.78 - 1.32 (95%CL)
A/Agy,=0.6 0.6 +0.10 -0.07 (16)  0.45 - 0.77 (95%CL)
AAg=14 1.4 +0.14 -0.18 (1o)  1.08 - 1.70 (95%CL)

Analysis is premature, and can increase the sensitivity. - e.g. when non-b decay
of Higgs is included (especially important for M, >130 GeV)

Relative phase (and sign) of A can be measured using interference comparing
results from Zhh and fusion processes, or results of different E__’s.
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