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SUSY particle effects:

in radiative corrections:
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SUSY particle effects:

at leading order:

can interfere distructively (gluophobic Higgs)
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“New” production modes:
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“New” production modes:
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“New” production modes:
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SUSY particle effects:
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Effects due to new Higgs bosons:
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... while talking of Higgs Strahlung:
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... while talking of Higgs Strahlung:
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e very weak dependence on PDFs

* very weak dependence on s
* reduced experimental uncertainties
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consider ratio: Own/OzH

e very weak dependence on PDFs
* very weak dependence on s
* reduced experimental uncertainties
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SUSY particle effects:

at leading order:

can interfere distructively (gluophobic Higgs)
Djouadi '98

Thursday, July 24, 2014



Gluon fusion

-=--¢ -=--P exact through NLO

Thursday, July 24, 2014



£ e

Gluol

M. Spira, A. Djouadi, D. Graudenz and P.M. Zerwas, Higgs boson production at the LHC,
Nucl. Phys. B 453 (1995) 17 [hep-ph/9504378] [INSPIRE].

R. Harlander and P. Kant, Higgs production and decay: analytic results at next-to-leading
order QCD, JHEP 12 (2005) 015 [hep-ph/0509189] [InSPIRE].

C. Anastasiou, S. Beerli, S. Bucherer, A. Daleo and Z. Kunszt, Two-loop amplitudes and
master integrals for the production of a Higgs boson via a massive quark and a scalar-quark
loop, JHEP 01 (2007) 082 [hep-ph/0611236] [INSPIRE].

U. Aglietti, R. Bonciani, G. Degrassi and A. Vicini, Analytic results for virtual QCD
corrections to Higgs production and decay, JHEP 01 (2007) 021 [hep-ph/0611266]
[INSPIRE].

R. Bonciani, G. Degrassi and A. Vicini, Scalar particle contribution to Higgs production via
gluon fusion at NLO, JHEP 11 (2007) 095 [arXiv:0709.4227] [InSPIRE].

Thursday, July 24, 2014




Gluon fusion

-=--¢ -=--P exact through NLO

Thursday, July 24, 2014



Gluon fusion

-=--P -=--P exact through NLO
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Gluon fusion

-=-P -=--P exact through NLO
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Gluon fusion
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Gluon fusion

-=-P -=--P exact through NLO

LHC Higgs XSWG, YR2 (2012):

gMSSM 2 glgBSM 2 gMSsM g%/ISSM
oMM (gg — @) = ( " ) ot (g8 — ¢) +< o ) obb(88 = ) + g e Oth (88 — ),
gt Iy 9t 9y
no SUSY particles in loops!
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* tanf3 resummation
* approximate NNLO SQCD
* approximate EWV

* bbh annihilation (5FS), including
* NNLO QCD

* tanf resummation

® cross sections for viable MSSM scenarios
Carena, Heinemeyer, Stal, VWagner, Weiglein ’ | 3

Thursday, July 24, 2014



50

30

tan

20

10

ogg/(cgg+), light-stop scenario

100 150 200 250 300
My [GeV]

ogg/ (Ggg+cb5)

50

40

30

tan

20

10

50

40

30

tan B

20

10

Ggg/(Ggg+Obb). light-stop scenario
ey .

100 200 300 400 500
mp [GeV]

099/(699&6"5),’ light-stop scenario

100 200 300 400 500
mp [GeV]

Thursday, July 24, 2014



Oyt [PD], light-stop scenario
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Uncertainties:

* renormalization/factorization scale

* PDFE s
— SM-like
additionally:
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* “usual” scale choice: P=Mn
* amplitude contains logarithms In(my/mn)

* partly cancelled by p=my or mpy=my(pole) in Yukawa coupling

Spira, Djouadi, Graudenz, Zerwas 95
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Uncertainties:

* renormalization/factorization scale

* PDFE s
— SM-like
additionally:
b
- ¢

* “usual” scale choice: P=Mn
* amplitude contains logarithms In(my/mn)

* partly cancelled by p=my or mpy=my(pole) in Yukawa coupling

Spira, Djouadi, Graudenz, Zerwas 95

numerical effect my(Mu) vs. mp(pole) huge!
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dYy, light-stop scenario
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Open issues in gluon fusion:

* NNLO (S)QCD only valid for heavy-top limit:
what about My>350 GeV?

e SUSY EWV corrections only approximately known

* proper treatment of bottom Yukawa coupling

* bottom effects in pr distribution
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What | could not talk about:

* pure SM calculations

* double Higgs production

* transverse momentum in bbh
e SUSY effects in ggh pr
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Conclusions

* many SM results trivially applicable
* dedicated SUSY cross section predictions
require fast and flexible tools
=¥ SusHi for gluon fusion
* 4FS vs. 5FS (6FS??) may become very relevant
* next steps: differential quantities
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Expansion uncertainty, light-stop scenario
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