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Introduction

The goal of TeV4LHC workshop 1s to explore how Tevatron results and experience can be used in most efficient way to impact the LHC physics
program. The workshop 1s year-long senies of meetings, with specific projects to be defined and carmed out.
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Standard Model Higgs cross sections at hadron colliders

TevdLHC Higgs worlang group
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+ gg — h + 0 gluon fusion
(zoh-tew. dat, goh-lhe. dat)

This process is known at NHNLO in QCD (in the large top-mass hmit) and at NLO n QCD for arbitrary top mass (PEL 70:1372, 1993} The NIMNLO results plotted here are from hep-ph/0306211
and mclude soft-gluon resummation effects at NILL, MEST2002 at NLO has been used, with the renormalization and factonzation scales set equal to the Higgs-boson mass. The overall residual
theoretical uncertainty s estimated to be around 10%, Further information on the MNLO calculations can be found m hep-ph/0201206, hep-ph/M207004 and for differential distnbutions at INLO in
hep-ph/0402088. MLO EW corrections are also known (for Higas masses below 2 mW), hep-ph/0404071 and hep-ph/0407249 ) and range between 5% and 8% of the lowest order term (not

mcluded mn the plot).

+ o — qgh + X vector boson fusion
(vbf-tev. dat, whi-lhe. dat)

This process 15 known at ILO i QCD. Eesultz plotted here have been obtamed with MCEFM. The PDF uzed is CTEQ6M and the renormalization and factonzation scales are set equal to the
Higgs-boson mass. The theoretical uncertainty is rather small, less than 10%. Further information on the LO calculations can be found in hep-ph/@206246  hep-ph/0403194 . and hep-ph/0306109

* g — Wh+ 3 qq — Zh + 30 W 2 assooated production

(wh-tew. dat, wh-The dat, zh-tev dat, zh-lhe. dat)

Fabio Maltoni
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SM Higgs production
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SUSY Higgs cross sections at hadron colliders
TeWV4LHC Higgs working Group

The rezults have been obtaned with FeynHigge2 2,10, They can be simply reproduced by using the web intetface at the address abeve, Plots for four benchmark scenanos are provided:

1™ (with massruem light Higes mass values)

te-trizing (with no miang m the stop sector)

small alphaesr (with vamshing bbb and htautau couplings for some patts of the parameter space)
gliophobic Higgs (with small ggh coupling, especially wmsible for tan(beta) = 5)

* * + @

These scenarios are defined i hep-ph/0202167 For each scenano 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 given.

The cross sections are obtained from those of the Standard Wodel by rescaling the effective couplings as mcluded i FeynHiggs. (For literature see: hep-ph/8812320, hep-ph/3812472, hep-ph/0212020,
hep-ph/0507005).

Ilore specifically:

gg — bt full one-loop with S QCD corrections

bb — bt effective couplings incliding Delta mb corrections

qo — gght+3 ; effective VVHiggs coupling

qog — WIZht3  effective VWV Higgs coupling

gg.qq — tth ; effective ttHiggs coupling (for the pseudo-scalar state & this might not be a good approxmation)

* ¥ ¥ +

"Effective coupling” means that the corrections from Higgs boson propagators that i the Higos bosons are mncluded. Often these are also referred to be included wa "alphaes” (instead of alpha), the
effective angle that dagonalizes the higher-order corrected CP-even Higgs mass matroz, NLO QCD corrections to STUSY gg—H, hep-ph/0408010 are not mcluded,

Scenarios Tevatron Fun IT LHC
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Sven Heinemeyer
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&® production cross section [fb]

Tevatron, ¥s = 1.96 TeV
m, ", tanp =5
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Zb 1 Zj

Zb / Zj = 0.023 +- 0.004 +- 0.003
= 0.024 +- 0.008 +- 0.004

Agrees with NLO calculation
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Z + 2 Jetsw/ 1 b tag

( q g g
Q Q Q Q

NLO calculation now available
Challenge: measure Zbj / Zjj
Background to Zh _, Zbb w/ 1 b tag
Next: WD]

Campbell, Ellis, Maltoni, SW
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Transverse momentum resummation in bb — H

Pavel Nadolsky
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Bryan J. Field

pu=pol 2. po=(my+M,/2)
Tevatron M,=120GeV
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MSSM Higgs Boson Production

with Bottom Quarks
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gb—hb vs. gg— bbh
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Inclusive production of a Z boson In
association with heavy quarks

Thomas J. McEImurry

Ql

Processes involving heavy quarks account for
3% of the inclusive Z cross section at the Tevatron
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Towards understanding the nature of
Electroweak Symmeftry Breaking at hadron colliders

Alexander Belyaev

SM Higgs (a) MSSM Axial Higgs, th=5
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tanp
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Model 4
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Updates on Higgs and Dark Matter in the NMSSM

Jack Gunion
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C.x(Zh~Zaa~bbbb)
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H—AA at TEVATRON

Guiyu Huang (UW-Madison)

W/Z: Leptonic, H: (pseudo)scalar pair (My > 2Mj,)

Z orW
o W/Z — Iy/ITI~
lepton (e, i) signature
@ Higgs to scalar pair AA N A—> bb
h \\<’
e A A — bb, 7T respectively .
A —> tau tau
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Background - negligible
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Higgs Production/Detection at Tevatron
in association with a W boson [lv, =2 u]
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WBF and ¢luon fusion at the LHC
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Higes production through

Fulvio Piccinini
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Azimuthal correlation between the tageing jets
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Left: %fﬂﬂ'_,"rrir_;'}” distribution at LO partonic level for the process pp — H + 2 jets,

Solid line: QCD Higgs production: dashed line: WBF
Right: %dcr_,.*’ ddy; 5, distribution with Parton Shower (j; and j; are the leading pr
jets) on top of pp — H + 2 jets generated events

Right: Dot-dashed line has been obtained generating g — H with HERWIG and
taking all jets from shower
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Conclusion

Steady progress on Higgs theory

Our efforts will pay off
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