tth Associated Production: An Update

 Why Isit interesting?
e What’s new?
— QCD effects

— SUSY effects
— Experimental studies

« How do the LC and LHC stack up?
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Why is it interesting?

Oq IS largest Higgs Y ukawa
coupling

If new physics existsin Higgs
sector, maybethisisfirst
placeit’s seen
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|sa deviation from the SM prediction
new physics or QCD?

e NLO QCD calculation
INn e'e complete

* Rather large scale
dependence [115-20%
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Large Effects in SUSY

New couplings; resonance  « SUSY QCD loops (squarks

effects and gluinos) decrease o
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Unfortunately......

DELPHI preliminary
Vs = 161-209 GeV

excluded
at 95% CL
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e Most of region where

e'e —tthlargein SUSY
models excluded by LEP
limits....



Experimental Studiesin e'e Colliders

e Optima energy is vVs=800 %m;j —— . —
GeV Sl
o Largeluminosity required [ u oo mmm e
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pp - tth at NLO QCD at the LHC
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Complete NLO calculation 14 - - ——— -~

Dominant contribution 12| o

from gg initial stateat LHC 1 Vs=14 TeV

State of the art: pentagon Bl ™ R

diagrams with 3 mass : Ty

scales v 08|

Real corrections eval uated o oo

with both 1 and 2 cutoff 02 1

phase space slicing _ Wy

technique Still 15-20 % uncertainty from p
dependence at NLO (much

smaller than LO calculation)
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pp—tthat NLO QCD at LHC

NLO corrections give K[1.2-1.4

Shape of distributions largely
unaffected by NLO corrections
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tth is important channel at LHC

 tthisdiscovery mode for _
M, < 130 GeV pp - tth; h- bb
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Signal significance
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Conclusions on tth Production

e Theory for both e"e and hadronic collisions

completeto NLO QCD; need EW & SUSY
corrections

e NLO QCD results show reduced scale
dependence

« Precision on 8g,,/g, in €'e at Vs=500 GeV
much poorer than at LHC

Argument for higher energy e‘e



