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In theStandardModel (SM), Higgsbosonproductionin associationwith

�

quarks
is suppressedby thesmall
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Yukawa coupling,
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Searchfor MSSM� �
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-taggedeventsusingD0 RunII data:
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Needfor NLO QCDcalculations
� LO calculationshave verystrongrenormalization/factorization

scaledependence:
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correctionscanstronglyincrease/decreasethetotal productionrate.
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correctionsmayaffect theshapeof distributions.
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Exclusive

�




�

Higgsproductionat hadroncolliders

Status:

Two independentcalculationsbasedon

� �

� �
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��

atNLO QCDbyS.Dittmaier,
M.Krämer, M.Spira (hep-ph/0309204)andS.Dawson,C.Jackson,L.Reina,D.W.

(hep-ph/0311067).They arein goodagreement.

Werequiretwo high
�

�

�

quarkjetsin the�nal state:
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Otherwisetheir 4-momentumvectorsarecombinedinto aneffective
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momen-
tumvector.

�

Thesecutsreducethesignal,but alsogreatlyreducethebackground.

�

Unambiguouslyproportionalto the

�

quarkYukawa coupling.
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Main Result

Drasticallyreducedscaledependenceof theNLO QCDcrosssections:
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quarkmassusedin
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is renormalizedeitherin theon-shell(
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) or �

�

scheme.

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

seealsoS.Dittmaieretal., hep-ph/0309204andJ.Campbelletal. in LesHouches2003proceedings
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Effectof NLO QCDcorrectionson theHiggs

�
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distribution:
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dependencein theMSSM
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To a goodapproximationtheMSSM resultcanbeobtainedfrom theSM resultas
follows:

0

��

�

%�
�

� �

�

.��

0

��

�

%

�

�

.

�
�

� �

�

� � �

�

� � �

�

D.Wackeroth,SUNY atBuffalo Pheno2004Symposium 04/27/04



Inclusive andsemi-inclusive

�




�

Higgsproductionat hadroncolliders

For a review see,e.g.,J.Campbellet al., LesHouches2003proceedings.

Status:Thereexist twoapproaches,dubbedvariable(or �ve) �avor numberscheme

(VFS)and�xed (or four) �avor numberscheme(FFS):

�

FFSapproach
Fixedorder, explicit matrixelementcalculationbasedonthepartonlevel pro-

cesses

� �

� �




�

� �




��

.

Inclusive (no

�

tagged)andsemi-inclusive (1

�

tagged):known atNLO QCD
Two independentcalculationsby

S.Dittmaier, M.Krämer, M.SpiraandS.Dawson,C.Jackson,L.Reina,D.W.

�

Thesetwo calculationsarein goodagreement.
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VFSapproach

Useof
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quarkPDFsto sumto all orderslargelogs,
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�

VFSapproach

Inclusive (no

�

tagged):known at NNLO QCD

�

quarkfusion,
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Main Result

Drasticallyreducedscaledependenceof the

NLO QCDcrosssections– 1

�

tagged:
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Main Result

Drasticallyreducedscaledependenceof the

NLO QCDcrosssections– no

�

tagged:
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�

�

dependence– 1

�

tagged

Comparisonwith

�

quarkPDFapproachby J.Campbell,R.K.Ellis, F.Maltoni, and

S.Willenbrock:
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�

�

dependence– 0

�

tagged(VFS)

from R.Harlander, W.Kilgore,Phys.Rev. D68 (2003)013001
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Summary
�

�
�

��

is an importantHiggs productionmodein modelswith an enhanced

�

quarkYukawa coupling,e.g.for largevaluesof

��

�

�

in the2HDM, MSSM.

� It is crucialto know theimpactof QCDcorrections.

� Therehasbeenconsiderableimprovementin obtainingstableQCD predic-

tionsfor inclusive,semi-inclusive andexclusive Higgsproductionin associa-
tion with

�

quarks(for a review see,e.g.,J.Campellet al., LesHouches2003

proceedings):

�

In all threecases,atNLO (NNLO) QCDthefactorization/renormalization

scaledependenceis stronglyreduced.

�

�

�

� � � �

� �
�

��

productionhasbeencalculatedat NLO QCD basedon the

	 	

�


�




� �
�

� �

partonlevel processesindependentlyby two groups:

�

Thetwo calculationsarein goodagreement.

�

Resultshavebeenobtainedfor theinclusive,semi-inclusiveandexclu-
sive case.
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�

In theexclusivecase(2b-tagged),theremainingtheoreticaluncertainty
is estimatedto beabout�

�

�

�

�

�

(Tevatron,LHC)dueto residualscale

dependenceandabout�
�

�

�

�

�

(Tevatron,LHC)dueto

�

quarkYukawa
couplingrenormalizationschemedependence.

� Semi-inclusive
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productionbasedon
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�

hasbeencal-

culatedat NLO QCDusingthe

�

quarkPDFapproach(VFS).

�

Thetwo NLO calculations,basedon
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(FFS)and
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�

(VFS)subprocesses,agreewithin their respective theoreticaluncer-
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