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Motivation

We expect Higgs will be found in LHC, though it’s hard to
search for major decay channel to heavy quaks.

If it happens, we aim to confirm it by LHeC.

In the standard model, coupling to Higgs is proportional to
their mass.

Measurement of cross-section for b+bbar decay channel
concludes existence of standard model Higgs.

Such hadronic decay channel like b+bbar can be
accomplished in clean environment with ep collider.



This talk

Initial simulation study for Higgs to b+bbar decay
mode was carried out.

Monte Carlo simulation of Higgs and CC background.

Basic distribution of Higgs and resulting jets together with CC
backgrounds (detector effect is not considered).

Signal and background numbers with minimum cuts based
on jet variables.

Possibility of b-tagging for Higgs decay B mesons.



LHeC Higgs Monte Carlo generation

* LHeC beam parameters

,\/E =2TeV (7 TeV proton + 140 GeV electron)

e Ve e Vi
T~ T~y
* Higgs MC generation g r ----------- H W 1 H
Assumptions u_——_d u//\b&\’
S

* M,=115GeV
*  Only WW fusion mode is considered (figure).

Procedure & tools

1. Higgs production process calculated using CompHEP (ver. 4.4.3) -
package for evaluation of Feynman diagrams.

2. Fragmentation/hadronization/all decay processes simulated using
PYTHIA (ver. 6.408) via cpyth (ver. 2.0.6) - CompHEP-PYTHIA interface.



Distributions of generated Higgs
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= Peak of p; at around 50GeV.
m Higgs decay process is simulated in PYTHIA.



Background againt Higgs

Signal: Higgs —>b+b Background: eg. CC with two jets
e Charged-current e Ve e v,
Generation condition W 7 b . i
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Procedure & tools

1. Inclusive ep deep-inelastic scattering process calculated by
DJANGOH (ver. 1.6).
2. Simulation of QCD cascade by Ariadne (ver. 4.120)

* Neutral-current

Strongly suppressed by miss p; cut with visible scattered lepton.

Higgs and background MC summary table
MC sample Generator Cross-Section [pb] Ly [fb]
Higgs (WW —>H) CompHEP 0.2562 5.2x103
Charged-current DJANGOH 383.3 2.6




Jet clustering

e Jet clustering for hadrons by K; algorithm based on final state particles
from MC truth information.

- Jet clustering criteria:
AR = AN’ + A@® <1

- Detector effects are not considered.

e Following cuts are applied based on jet
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Selection of Higgs = b+ b (miss p; > 20GeV)
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Selection of Higgs = b+ b (miss p; > 40GeV)

Py of hlghest Pr jets
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Summary of Higgs — b+ b signal selection

Miss p; > 20GeV
Cuts H — bb Efficiency  Higgs/CC S/N S/\IN
Miss p > 20GeV 0.875 1950/2850000 6.84x10™ 1.16
+N,, =2 (p>30GeV) 0.503 1120/141000 7.92x1073 2.97
+80<M,<120 0.281 625/42100 1.49x10%? 3.05
Miss p; > 40GeV
Cuts H — bb Efficiency  Higgs/CC S/N S/\IN
Miss p; > 40GeV 0.660 1470/1780000 8.29x10* 1.11
+N,, =2 (p>30GeV) 0.377 839/119000 7.03x10°3 2.43
+80<M,<120 0.219 487/33500 1.45x10%? 2.66

Numbers are for 10fb™! data in LHeC (~one year operation)

e S/N reaches O(102) and S/+/N ~ 3 after minimum cuts.
* Further selections based on jet kinematics are under study.

* We can expect dramatic improvement by introducing b-tag to
find Higgs — b+ b signals (next slide).



How easy to identify b’s from Higgs in LHeC?

Distributions of B mesons from Higgs decay
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Conclusion

Initial simulation study for Higgs to b+bbar decay
mode was carried out.

Signal selection efficiency and background rejection
were estimated with minimum basic cuts.

Further sophisticated selection algorithm based on jet
kinematics is in progress.

We can expect dramatic improvement of signal/
background separation by employing b-tagging by the
flight length. The first look at the basic distribution of
B mesons was promising for b-tagging.



