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MO TIVATIONS

e Many indications of a light Higgs boson

Indirect limits — Mh=107'_"ff57 GeV
(Erler and Langacker)

Scalar Potential — 90 < M, < 800 GeV
(scale of new physics)

SM

\

SUSY — Mo < 130 GeV

e Direct bounds from LEP2 :
— MhSM > 90 — 95 GeV

— M,0,M 40 > 78 —84GeV (tang>2.1)

o DISCOVErY : LEP II, Tevatron RUN II,
LHC
90 < My < 140 GeV : Problematic region

non leading production modes will also have
to be used:

pp — bbb (RUNII) , pp — tip, bbp (LHCQC)



MO TIVATIONS

Precision studies : HIGH ENERGY ete~
COLLIDERS (4/s=500 GeV, 1 TeV)
e cTe™ — tld : top Yukawa coupling

- direct measurement

(¢ — gg or gg — ¢ : possible spurious
contribution from heavy new particles)

- high sensitivity to the tt¢ coupling, both
in the SM and in the MSSM

— spectacular signature : WTW —bbbb

e c e~ — bbo : bottom Yukawa coupling
- very distinctive in the MSSM

- enhanced resonant production in the MSSM



tto . Standard Model
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tto MSSM : new contributions
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tto . Towards a more precise
prediction

e SNOWNass 96 : tt¢ only production mode
for which QQCD corrections are unknown

o First estimate of tt¢ at O(as) in the
“Effective Higgs Approximation” (EHA)

L.R., S.Dawson

e Exact a(ete™ — tip) at O(as)
— negligible numerical errors
— p~dependence around 10%
— O(a?) corrections expected to be small

— no error from PDF

L.R., S.Dawson

Dittmaier, Kramer, Liao, Spira, Zerwas



ete™ — tthsy : COMPLETE
CALCULATION

/5=500GeV » K ~14—-2.4

Vvs=1TeV —- K ~0.8—-0.9 (~ EHA)

a(e’e” —> tt h) (fb)

NLC Workshop (Oct 98) : benchmark process
for b-tagging, interest in real simulations



tthey : First estimate

M, < 110 GeV :

5
50fb~ ! — 29tth 4109
gtth

(Statistical error only)

for comparison : LHC (pp — tth)

M, ~ 100 GeV (Snowmass 96)

600fb—1 — _Jtth 41500,
JGWWh

Interesting background study : S. Moretti
hep-ph /9902214

Ongoing study through real simulation:
H. Baer, S. Dawson, L.R. A. Juste, G. Merino



Background
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ete™ — tthussy . COMPLETE
CALCULATION

MSSM : Couplings different, new processes,
still measures gy, as in the SM
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ete— — t£AQ : highly suppressed
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Phase space distributions
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etTe™ — bbp : MSSM versus SM

SM : small except near Z resonance,

My, ~ Mg

MSSM : new contributions

e hO,HO e A0
Z \ AO b Z \ hO7HOb
e+ < . e+ < .

large resonance effects when My, g ~ My
(although not unique measurement of gy;4)

e AQ production not suppressed anymore
e narrow width approximation

e QCD — width at O(as)
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M,=500 GeV , tanf3=5 , no—mixing
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CONCLUSIONS

e c e — tip could provide a 10% determi-
nation of g4

e bbp can be large in the MSSM even away
from resonance

e very distinctive signatures, need real simu-
lations



