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In the StandardModel (SM), Higgsbosonproductionin associatiorwith quarks
IS suppressedy thesmall Yukawacoupling, -

In the MSSM, however, the crosssectionso , are
enhanceavith respecto the SM for large valuesof

and
For example, for at the LHC
TeV):
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from M.CarenaH.Haber
Prog.Rrt.Nucl.Plys.50(2003)
M.Spira,FortschrPhys.46(1998)
andhep-ph/981028%update)
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Searchfor MSSM

in 3

-taggedeventsusingDO Runll data:
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MSSM Higgs bosons
bbf (® bb), f =h, H, A
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from The DO collaborationDO Note4366- CONF
seealsotalk by S.M.Wang,Moriond 2004
seealsotalk by A.Melnitchouk,Pheno2004
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Needfor NLO QCD calculations

LO calculationshave very strongrenormalizationdictorization
scaledependence:

correctionscanstronglyincrease/decreasieetotal productionrate

correctionamay affect the shapeof distributions
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Exclusve Higgsproductionathadroncolliders

Status:

Two independentalculationdasedn atNLO QCDby S.Dittmaier
M.Kramer M.Spira (hep-ph/0309204and S.Dawvson, C.JacksonL.Reina,D.W.
(hep-ph/0311067)They arein goodagreement.

We requiretwo high quarkjetsin the nal state:

GeV and Tevatron(LHC)

We considertheradiatedgluonandthe  quarksasdistinctparticlesonly if

v

Otherwisetheir 4-momentunvectorsarecombinedinto an effective momen-
tum vector

Thesecutsreducethe signal,but alsogreatlyreducethe background.

Unambiguouslyproportionalto the quarkYukawva coupling.
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Main Result

Drasticallyreducedscaledependencef the NLO QCD crosssections:

atthe Tevatron attheLHC
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from S.Dawvson,C.Jacksonl..Reina,D.W., hep-ph/0311067
seealsoS.Dittmaieretal., hep-ph/0309204ndJ.Campbelktal. in LesHouche2003proceedings
The quarkmassusedin Is renormalizeceitherin theon-shell( ) or scheme.
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Effectof NLO QCD correctionson the Higgs

distribution:

e

from S.Dawson,C.Jacksonl..Reina,D.W., hep-ph/0311067

D.Waclkeroth,SUNY atBuffalo

Phena2004Symposium

04/27/04



dependenca the MSSM

attheLHC atthe Tevatron
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from S.Davson,C.Jacksonl..Reina,D.W., hep-ph/0311067

To agoodapproximatiorthe MSSM resultcanbe obtainedfrom the SM resultas

)
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Inclusive andsemi-inclusve  Higgsproductionat hadroncolliders

For areview seee.g.,J.Campbelktal., LesHouche2003proceedings.

Status:Thereexisttwo approachesjubbedvariable(or ve) avor numberscheme
(VFS)and xed (or four) avor numberscheme(FFS):

FFSapproach
Fixedordet explicit matrix elementalculationbasednthe partonlevel pro-

cesses

Inclusive (no tagged)andsemi-inclusve (1 tagged):known atNLO QCD

Two independentalculationdy

S.Dittmaier M.Kramer M.SpiraandS.Dawvson,C.Jacksonl..Reina,D.W.
Thesetwo calculationsarein goodagreement.

VFS approach
Useof quarkPDFsto sumto all orderslargelogs, (
), which arisedueto initial-state splitting.
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VFS approach
Inclusive (no tagged):known atNNLO QCD

qguarkfusion, , Istheleadingordersubprocesef
and and areidenti ed asNLO contrilutions
to of and , respectrely.
D.Dicus,F.Maltoni, T.StelzeyZ.Sullivan,S.Wllenbrock
Inclusive productionhasbeencalculatedat NNLO

QCD by R.HarlanderW.Kilgore.

Semi-inclusve (1 -tagged):known atNLO QCD
IS the leadingordersubprocessf and
areidenti ed as NLO contrilutions of
J.CampbellR.K.Ellis, F.Maltoni, S.\llenbrock
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Main Result

Drasticallyreducedscaledependencef the

NLO QCD crosssections-1 tagged:

from S.Dawvson,C.Jacksonl..Reina,D.W., in preparation

seealsoS.Dittmaieretal., hep-ph/0309204ndJ.Campbeletal. in LesHouche2003proceedings
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Main Result

Drasticallyreducedscaledependencef the
NLO QCD crosssections-no tagged:

from S.Dawvson,C.Jacksonl..Reina,D.W., in preparation

seealsoS.Dittmaieretal., hep-ph/0309204ndJ.Campbeletal. in LesHouche2003proceedings
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dependence 1l tagged

Comparisorwith quarkPDFapproachoy J.CampbellR.K.Ellis, F.Maltoni,and
S.Willenbrock:

. from S.Dawvson,C.Jacksonl..Reina,D.W., in preparationseealsoS.Dittmaieretal., hep-ph/0309204
: from J.Campbelketal. in LesHouche2003proceedingsseealsoJ.Campbeletal., PRD67095002(2003)

NOTE:

scaleuncertaintybandis underestimatetl Scaledependences expectedto be

largerwhenvarying and (see,e.g.errorbarsat GeV).
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Summary

IS an importantHiggs productionmodein modelswith an enhanced
guarkYukawva coupling,e.g.for large valuesof in the2HDM, MSSM.

It is crucialto know theimpactof QCD corrections.

Therehasbeenconsiderablemprovementin obtainingstableQCD predic-
tionsfor inclusive, semi-inclusve andexclusive Higgs productionin associa-
tion with quarks(for areview see,e.g.,J.Campelketal., LesHouche2003
proceedings):

In all threecasesatNLO (NNLO) QCD thefactorization/renormalization
scaledependencess stronglyreduced.

productionhasbeencalculatedat NLO QCD basedonthe
partonlevel processesdependentiyoy two groups:
Thetwo calculationsarein goodagreement.

Resultshave beenobtainedor theinclusive, semi-inclusve andexclu-
sive case.
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In theexclusie casg2 b-tagged)theremainingtheoreticalincertainty

IS estimatedo be about (Tevatron,LHC)dueto residualscale

dependencandabout (Tevatron,LHC)dueto quarkYukawa

couplingrenormalizatiorschemeadependence.

Semi-inclusve productionbasedon hasbeencal-

culatedatNLO QCDusingthe quarkPDFapproachi(VFS).

Thetwo NLO calculationshasedn (FFS)and

(VFS)subprocesseagreewithin theirrespectre theoreticalincer

tainties.

Inclusive productionbasedon quarkfusion, , Is known at

NNLO QCD (VFS).

Possibleimprovement(FFS): Identi cation and resummatiorof large loga-
rithms, , arisingwhenintegratingoverthe quark
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