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Higgs production mechanisms
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Gluon fusion

® largest cross section t

® 99— H — ZZ — 44 gold plated mode for
My > 135 GeV
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® sensitive to heavy particles, supersymmetry
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Gluon fusion to NNL O
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Gluon fusion to NNL O
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70%-100% correction!

[Dawson’91] [Spira,Djouadi,Graudenz,Zerwas’91’'93]
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Gluon fusion to NNL O

o(pp - H + X) (pb)

100 150 200 250 300
M, (GeV)

[Dawson’91] [Spira,Djouadi,Graudenz,Zerwas’91'93]

[Harlander,Kilgore’02], [Anastasiou,Melnikov’02],[Ravindran,Smith,v.Neerven’03]
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Resummations
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Resummations
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Resummations
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all based on “heavy-top approximation”
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gg — H: LO,NLO

Higgs production in gluon fusion at LHC

LO

NLO

complete dependence on 3§, My, Mg

[Dawson’91; Spira,Djouadi,Graudenz,Zerwas’91'95]
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Effectivetheory

g > T Oy a) X




Effectivetheory

opp_H+X)pbl | 1. step: C(My, as) to NNLO

NLO, LHC
H GLU : 0004000
o E JJ?D&L

[Chetyrkin,Kniehl,Steinhauser'96] [Kramer,Laenen,Spira’96]
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(even known to NNNLO [Chetyrkin,Kniehl,Steinhauser’98]

and (almost) to NNNNLO

1] ]
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M,, [GeV] 2. step: real and virtual

[Schoder,Steinhauser'04; Chetyrkin,Kiihn,Sturm’04])
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Virtual corrections

® 5=M3 NNLOyir
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Real corrections

optical theorem
asymptotic expansion: M? > M?%., 3
~ 20000 Feynman diagrams
several weeks of CPU time

initial states: gg, q9, 97 99, q¢’
gg ~ 95% of total cross section @ LHC
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NL O partonic cross section
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NL O partonic cross section
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NL O partonic cross section
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NL O partonic cross section
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NL O partonic cross section
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NL O partonic cross section
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L uminosity function

1
dil;; .
Opp'—H+X(8) = > / dib“[ dx’](x,uf)aijﬁﬂ+x(a:,uf)
ije{9g, a9, ad, ag, ag’}’ Mir/*

1000

: -7 T~ :

N

800 | 19 7 - :

Matthias Steinhauser —p.12



NNL O partonic cross section
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NNL O partonic cross section
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NNL O partonic cross section
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NNL O partonic cross section
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Hadronic results
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Hadronic results (2)
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Conclusions

® pp — H+ X @ NNLO, finite top quark mass

°

“matched results” for all initial states gg, qq, qq, qq, q¢’

® 1/M,; corrections small if complete LO M;-dependence
IS factored out

# Our calculation:
justification of “heavy-M,” approximation!
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