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Introduction
The goal of TeVALHC workshop is to explore how Tevatron results and experience can be used in most efficient way to impact the LHC physics

program. The workshop i1s year-long series of meetings, with specific projects to be defined and carried out.
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Higgs cross sections at hadron colliders
TeVALHC Higgs working group

SUSY

We present a compilation of the most accurate theoretical results for SM and SUSY Higes production at the Tevatron and LHC. SM cross sections used i the plots have
been obtained straight from the horse's mouth, 1.¢., from the authors of the cited references, and are available as .dat files. MSSM cross sections in various scenarios are
obtained from the SM ones by a rescaling of the couplings. The information ean (and will) be easily updated as more accurate predictions become available.

Last Update: 7 Sept 2005

Fabio Maltoni
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Standard Model Higgs cross sections at hadron colliders

Tewd LHC Higgs worlung group
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+ gg — h + 3 gluen fiusion
(zoh-tew dat, ggh-lhe. dat)

This process 15 known at NNLO in QCD (in the large top-mass it and at WLO in QCD for arbitrary top mass (PEL 70:1372,1993). The NMNLO results plotted here are from hep-ph/0306211
and nclude soft-gluon resummation effects at NINLL, MEET2002 at ININLO has been used, with the renormalization and factorization scales set equal to the Higgs-boson mass. The overall residual
theoretical uncertainty 15 estimated to be arcund 10%. Further information on the NNLO calculations can be found in hep-ph/0201206, hep-ph/0207004 and for differential distnbutions at TTNLO in
hep-ph/0402088. ILO EW corrections are alzo known (for Higgs mazses below 2 m™W), hep-ph/0404071 and hep-ph/0407249, and range between 5% and 8% of the lowest order term (not
mchided in the plot).

* g — qoh + X wector bozon fusion
(vbi-tev. dat, vbi-lhe dat)

This process 15 known at NLO i QCD. Eesults plotted here have been obtamed with MCEFR The PDF used 1z CTEQEM and the renormahzation and factonzation scales are set equal to the
Higgs-boszon mass. The theoretical uncertamty iz rather small, lesz than 10%. Further information on the NLO calculations can be found in hep-ph/2206246  hep-ph/0403194  and hep-ph/030610%.

* qq — Wh+ 3, qq — Zh + 3 W Z associated production
(wh-tew. dat, wh-The dat, zh-tev dat, zh-The dat)
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SM Higgs production
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SM Higgs production
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SUSY Higgs cross sections at hadron colliders

TeW4LHTC Higgs working Group

The results have been obtaned with FeynHigas2 2 10, They can be simply reproduced by using the web mterface at the address abowe. Plots for four benchmark scenarios are prownded:

+ ™ (with masimum light Figgs mass vahes)
* no-mixing (with no mizing in the stop sector)

+ small alphaesr (with vanishing hbb and htautau couplings for some parts of the parameter space)
* gluophobic Higgs (with small ggh coupling, especially wisible for tan(beta) = 3)

These scenatios are defined in hep-ph/0202167. For each scenanio two reference values of tan(beta) (=5 and 40) are chosen, so that a total of 8 plots for each colider (Tevatron and LHC) 15 gven.
The cross sections are obtaned from those of the Standard MModel by rescaling the effective couplings as meluded m FeynHiggs (For hterature see: hep-ph/S812320, hep-ph/3812472 hep-ph/0212020,

hep-ph/0507009.
Mlore specifically:

* * & +

gz — b+ full one-loop with W QCD corrections

bb — h+3 : effective couplings mcluding Delta mb corrections
qq — qogh+3  effective VVHiggs coupling

qq — WiZhti  effective VV Higgs coupling

go,qq — tth  effective tHiggs coupling (for the peeudo-scalar state A this might net be a good approzmation)

"Effective coupling” means that the cotrections from Higgs boson propagators that mix the Higgs bosons are imncluded. Often these are also referred to be included wa "alphags" (instead of alpha), the

effective angle that diagonalizes the higher-order corrected CP-even Higgs mass matrte. NLO QCD corrections to STTSY gg—H, hep-ph/0409010 are not mcluded.
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Sven Haelnemeyer
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& production cross section [fb]
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Z+Db/[Z+]

Z+b/Z+]=0.023 +- 0.005
DO, PRL 94, 161801 (2005)

Agrees with NLO calculation

Campbell, Ellis, Maltoni, SW, PRD 69, 074021 (2004)
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NL O calculation now avallable

Campbell, Ellis, Maltoni, SW, to appear

Challenge: measureZ +b+j/Z +j +
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