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Higgs production




Higgs production
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Higgs production
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Higgs production
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Gluon fusion
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Higher order corrections are difficult to calculate,
but important!




Effective theory
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effective vertices: SM (N4LO): Schréder, Steinhauser (2006)

ggh, gggh etc.

Chetyrkin, Kiihn, Sturm (2006)

Harlander, Steinhauser (2004)
MSSM (NLO):  Degrassi, Slavich (2008)
Muhlleitner, Rzehak, Spira (2008)
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Effective theory NLO QCD
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Gluon fusion

Overview
NNLO (effective theory) NNLO mit -terms
Harlander, Kilgore (2002) Harlander, HM, Marzani,
Anastasiou, Melnikov (2002) Ozeren (2010)
Ravindran, Smith, van Neerven (2003) Pak, Rogal, Steinhauser (2010)

electro-weak

NLO (~ 5%)

Aglietti, Bonciani, Degrassi, Vincini (2004)
Actis, Passarino, Sturm, Uccirati (2008)
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Supersymmetry




The Minimal Supersymmetric Standard Model
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5 higgs-bosons
h,H,A H* 4 superpartners

here: only lightest, neutral higgs h

theory prediction: my;, < 135 GeV




Gluon fusion
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Gluon fusion
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Gluon fusion

NLO virtual corrections

exact effective theory
top-sector: MMy, mfl’ mfz’ mg > my,

bottom-sector: mgl = m'62 = mg = M > mp, My
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Gluon fusion

NLO real corrections
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Gluon fusion

Overview
QCD

Anastasiou, Beerli, Bucherer, Daleo, Kunszt (2007)

Sca Ia r q u a rkS Aglietti, Bonciani, Degrassi, Vincini (2007)

Miuhlleitner, Spira (2008)

NLO top/stop (effective theory) et Soveh o0
. Hofmann (2009)
NLO bottom/sbottom (effective theory) Degrassi, Savich (2010)

NNLO top/stop (effective theory) —

electro-weak —
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Results




Parameters of the MSSM

* 105 additional parameters

* define parameters by choosing benchmark
scenarios:

— mMax (1) sign (u)

— no-mixing (&) 0.5 < tan 3 < 50

— gluophobic higgs(+)
— small agfr(E) 50 GeV < M, < 1000 GeV




Results (Preliminary)
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Results (Preliminary)

pp @ 1.96 TeV
b+5+Hi ' I ' I '
b+b
.t+.t ----------- mhmaX(+) 4
M, = 130 GeV

aQ
2
©
10 15 20 25 30 35 40
tan
H. Mantler MSSM Higgs production at NLO QCD 1.12.2010 21/23



Results (Preliminary)

p; distribution

Rapidity distribution
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Conclusion

first complete calculation within the MSSM
including the top- and bottom-sector

p- and rapidity distributions

Outlook

renormalization scheme dependence

SUSY electro-weak corrections
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Results (Preliminary)
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Results (Preliminary)
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Results (Preliminary)
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