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Higgs study

Higgs physics is the most important and the most urgent.
The Higgs boson mass will be determined at LHC.
Many ILC studies for the Higgs mass of 120 GeV.

Need to make more efforts for the Higgs boson mass
other than 120 GeV.

Processes of ttH and the double Higgs boson production
need more attentions.

Reference

ILC Wiki page: DCR physics part

a final draft available at
http://www.linearcollider.org/wiki/doku.php



http://www.linearcollider.org/wiki/doku.php
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The mass less than 200 GeV is likely.
The Higgs branching ratios change significantly for 120 -200 GeV.
Bench mark values are
mH= 120 GeV (many decay modes)
160 GeV (mostly to WW)
200 GeV (WW and Z2)



Production cross sections
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Single Higgs production

« Ecm ~ mH+110 GeV Is an optimal energy.

* NoO strong constraints on the maximum
energy of the first stage ILC.

(As long as Ecm ~400 GeV is reached, the
single Higgs production study can be fully
exploited.)



ttH production

 Recent LHC study shows that the top Yukawa coupling
measurement with H->bb mode is not as easy as we
thought.

(10 % level determination for mH=160 GeV is possible with
H->WW mode at a high luminosity run of LHC.)

 There is a threshold enhancement for the ttH production
at ILC.

« Important to revisit the Yukawa coupling measurement at
as low energy as possible. ( Ecm= 500-600 GeV)



ttH (H—bb) BROOKHRUEN

J. Cammin & M. Schumacher, ATL-PHYS-2003-024 (nice thesis by J. Cammin)

eV
=
=]
T]

L1 ttH(120)
I tt]] Combinatorial background is chal-

[l ttbb (QCD) ) | _ o
M tthb (EW) lenging with 4D-jets and > 6 jets total

Events / 10 G

Signal efficiency goes like €

Signal & bkgnd. have similar shape

50 100 150 200 250 300 350 400

m,, (GeV) Estimating #£j7 and ttbb background
bb

from data difficult, large systematics

- This is (was) one of the few powerful |t’s not clear if this channel will ever
channels near the LEP limit reach 50

Kyle Cranmer (BNL) Early LHC for ILC Workshop, Fermilab, April 12,2007 27



Precision of top Yukawa coupling
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This is 800 GeV ILC . We need to know what can be done at
Ecm =500 -600 GeV for the Higgs mass below 200 GeV. 8
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Calculations by Farrell+-Hoang for ttH at NLL in vNRQCD:
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lower lines: (P, P_) = (0,0), upper lines: (P, P_) = (4+0.6, —0.8)

» First estimates from Aurelio Juste:

— Enhancement of ay;, from QCD for my = 120 GeV : x2.4

— From use of beam polarization: x2.1

~~ Anticipate Agy;rr/gurr ~ 10% for baseline ILC, my = 120 GeV.

Top/QCD summary , ILCWS Valencia, November 2006



Higgs self-coupling

Need to know whether the s)/.  Higgs self coupling sensitivity
Higgs self coupling measurement O REEe—
0

IS possible for the Higgs mass - InL)=1 ab”
other than 120 GeV at energy not
much larger than 500 GeV.
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Previous ILC studies only for 30
mH=120 GeV at 500 GeV and 1 TeV.
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Summary

We need to know the precision of the top Yukawa
coupling and the Higgs self coupling determination in

the wider parameter space of the Higgs mass and the
CM energy.

Higgs mass: 120, 160 and 200 GeV.

CM energy: 400-600 GeV.

Two important parameter sets:

mh=120 GeV & Ecm=500 GeV for top Yukawa coupling
mh=160 GeV & Ecm=500 GeV for Higgs self-coupling
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Draw contours representing precisions of the top
Yukawa coupling and the Higgs self-coupling
determinations in the Ecm-mH plane.
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