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I INTRODUCTION

MSSM

e SUSY: fermions < bosons

e NO quadratic divergences
= solution to the hierarchy problem

e SUSY-GUT: sin2 QW = 0.2334 £+ 0.0026 Langacker
LEP: sin?@y = 0.2317 £ 0.0002  LEP/SLC

e Mminimal model: 2 Higgs doubletts ¢1, ¢o
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ESB — 5 Higgs bosons:

h, H neutral, CP even
A neutral, CP odd
H* charged
LO: 2 input parameters: M4, tg8 = g—f
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M? = 5 {M3 4+ MZ+-e

- \/ (M3 + M3+€)? — AMiMzc55—4e(M5s3 + M%c%)}
e |large radiative corrections:
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e modified couplings: Ca/Sp | —Sa/Cg | Sp—a
H | sa/sg | ca/cg | cg—q
A || ctgps tgps 0
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e Yukawa couplings: tgg8] = gﬁl gffT g@l
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e SM: g7 = my¢/v largest Yukawa coupling

e MSSM: large tgB3 — b couplings enhanced
— measurable in ete™ — bb + ¢
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— measurement of Yukawa couplings and tgg

NLO needed

— reduction of theoretical uncertainties

— Sizeable contributions



e QCD corrections: —10% ...+ 40% (threshold)

Dittmaier,. ..
Dawson, Reina

e SM: elw. to ttH ~ —10%... —20%
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II SUSY—OCD CORRECTIONS
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only virtual corrections [massive particles]

n =4 — 2¢ dimensions
naive g [checked]
mQ on-shell

gite ON-shell, gype running MS at p = Q,



e large SUSY—QCD corrections to Ibbs
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e resummation:

g = gp 1 By
b 1+ Ay tga tgs

H
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Nierste, Carena, Garcia, Wagner
—— absorption of large terms @ large tgps
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Guasch, Hafliger, S.
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ttp?: SPS 5

— mg, = 230.4 GeV,mg2 = 637.8 GeV
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o(e'e - tt+A) [fh]
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bbpO: SPS 1b

— mgl = 745.7 Ge\/,TnE2 = 799.0 GeV
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o(e'e - bb+A) [fb]
Vs=1TeV

w/ resummation
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Zhu (hep-ph/0212273):

M 4

tgs

7’

A = A,
mg

Mg, = My, = Mg,

300 GeV

4

—100 GeV

1 TeV

200 GeV
385(400) GeV

— mfl = 100.6 GGV,?”I?{2 = 576.1 GeV

e Oonly approximately reproduced
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III CONCLUSTONS

tto:

e Mmeasurement of top Yukawa coupling
e QCD corrections: ~ —10%... 4+ 40%
e clectroweak corrections: ~ —10%... —20% (ttH)
e genuine SUSY—QCD corrections: ~ —10%...10%

e agreement with Zhu for tth [« very extreme sce-
nario]

e SUSY—electroweak?

bbg:

e important for large tggs

e determination of tgpg

e QCD corrections: ~ 5% — 25%

e genuine SUSY—QCD corrections: ~ —20%...20%
e dominant effect: Ay — resummation

e SUSY—electroweak?
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