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Exclusion

Channel by channel
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ttH: Backgrounds at NLO

o ttj
[Dittmaier, Uwer, Weinzierl *07],
[Kardos, Papadopoulos, Trocsanyi '11],
[Melnikov, Scharf, Schulze '11]
@ ttZ
[Lazopoulos, McEImurry, Melnikov, Petriello "08]
o ttjf
[Bevilacqua, Czakon, Papadopoulos, Worek '10]
@ tthb
[Bredenstein, Denner, Dittmaier, Pozzorini '09],
[Bevilacqua, Czakon, Papadopoulos, Pittau, Worek "09]
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Higgs-Strahlung
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Tevatron exclusion
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Higgs Strahlung
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Higgs Strahlung

Top induced terms: WH
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Higgs Strahlung
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Higgs Strahlung

Top induced terms: ZH
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Weak Boson Fusion
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Weak Boson Fusion
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WBF: QCD+EW corrections
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WBF: BNLO corrections

@ gluon fusion/WBF interference

[Andersen, Binoth, Heinrich, Smillie '07], [Andersen, Smillie '08]
[Bredenstein, Hagiwara, Jager '08]
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Gluon fusion
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Gluon fusion: search channels
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Gluon fusion: H - Z2Z — 4/

Low mass region
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Gluon fusion: H - Z2Z — 2/2v
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Gluon Fusion
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Gluon Fusion

@ dominant production mode
@ sensitive to heavy particle spectrum
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Gluon Fusion

t @ QCD through NNLO
t ---H [Spira, Djouadi, Graudenz, Zerwas '95], [Dawson '91],
t [RH, Kilgore '02], [Anastasiou, Melnikov '02],

[Ravindran, Smith, v.Neerven '03]
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Convergence of 1/m; expansion at NNLO

O_NNLO/O_NNLO

eff
1.1 L I \“H“““““““Hj
F 14 TeV
1075 E;JM@E oe 6 NNLO _ _LO gNNLO
L , h=0,..., _
105 [ oo =0 (M) ( o0 >
[ mi— o0
1.025 * ]
1 £ — = == — _ T =
0975 | T~ T o
095 [ ~ _ ]
F ~ 1
0.925 ~ A
L ~
0-9 oo e b b b b b b b
100 120 140 160 180 200 220 240 260 280 300
M, /GeV

[RH, Ozeren '09], [Pak, Rogal, Steinhauser '09]
[RH, Mantler, Marzani, Ozeren '09]

R. Harlander ( BU Wuppertal ) Inclusive Higgs Cross Sections January 2012 33/42



Theory uncertainties

@ 1 dependence (renormalization/factorization scales)
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Theory uncertainties

@ 1 dependence (renormalization/factorization scales)
@ PDF uncertainties

@ parametrization

e data

e heavy quark effects
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Theory uncertainties

@ 1 dependence (renormalization/factorization scales)
@ PDF uncertainties

@ parametrization

e data

e heavy quark effects
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o mp(u) vs. ME® vs....
@ finite width effects
o ...
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Theory uncertainties

@ 1 dependence (renormalization/factorization scales)
@ PDF uncertainties

@ parametrization

e data

e heavy quark effects
@ s
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o mp(u) vs. ME® vs....
@ finite width effects
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Influence of theory errors
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Influence of central value

very roughly. ..
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Gluon Fusion

4" generation

@ sensitive to heavy particle spectrum
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Gluon Fusion

4" generation

@ sensitive to heavy particle spectrum
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4" generation

@ sensitive to heavy particle spectrum
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Gluon Fusion

4" generation

@ sensitive to heavy particle spectrum
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EW: [Passarino, Sturm, Uccirati 1], [Denner et al. *11]
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Gluon Fusion

Supersymmetry

@ sensitive to heavy particle spectrum
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Gluon Fusion
Supersymmetry

@ sensitive to heavy particle spectrum
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Gluon Fusion
Supersymmetry

@ sensitive to heavy particle spectrum
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Gluon Fusion
Supersymmetry

@ sensitive to heavy particle spectrum
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256v2 \ me  2M: sin g
NLO: [RH, Steinhauser '04], [Anastasiou, Beerli, Daleo '08 + Bucherer, Kunszt
'06], [Mubhlleitner, Rzehak, Spira '07/°08], [Aglietti, Bonciani, Degrassi, Vicini '06],

[RH, Hofmann, Mantler '11], [Degrassi, Slavich '08/°10 + Bagnasci, Vicini ’11]
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@ collinear logarithms: ~ asIn(my/My) ~ asIn(5/200)
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@ collinear logarithms: ~ asIn(mp/Mpy) ~ asIn(5/200)
@ resummation: bottom quarks as partons
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Santander matching
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Santander matching
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Conclusions

@ inclusive cross sections for Standard Model Higgs production
known through NNLO QCD + NLO EW (except ttH) + BNNLO
higlu, ggh@nnlo, bbh@nnlo, vh@nnlo, vbfnnlo, ihixs, ...
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Conclusions

@ inclusive cross sections for Standard Model Higgs production
known through NNLO QCD + NLO EW (except ttH) + BNNLO
higlu, ggh@nnlo, bbh@nnlo, vh@nnlo, vbfnnlo, ihixs, ...

strong influence on exclusion limits

uncertainties will be very important for measurements
most important BSM scenarios covered

Higgs physics could soon be precision physics!
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