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1. The SearcHor theHiggsboson

TheHiggsboson- adirectconsequencef W andZ bosonmassgenerationn the
StandardModel (SM) via spontaneousymmetrybreakingof the

gaugegroup. Goldstong(1961); Goldstone SalamandWeinbep (1962); Higgs (1964,1966)Kibble
(1967);BroutandEnglert(1964);Guralnik,HagenandKibble (1964)

TheHiggsparticlesofar eludeddirectobsenration.

We know from direct(LEP2) andindirectsearche¢EWK ts) thatthe SM Higgs
bosonmasdiesin therange
CERN-EP/2003-011CERN-EP/2003-02update.. EPEWWGwebpage)

GeV Gev(95 C.L.)

Both and productionprocessesvill play animportantrole in Higgs dis-
covery (SM (LHC) andMSSM (LHC andTevatron))andin the measurementsf
Higgspropertiese.g. of thetop quarkYukawa couplingatthe LHC.
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Dominantproductionmodes: (backgroundrery large);
(mostpromisingfor leptonicdecayof W/Z)

State-of-the-arof QCD predictionsfor Higgsprocesseat hadroncolliders:

productionprocess

by

S.Davson,NPB 359(1991);A.Djouadi, M.Spira,PZerwas,PLB 264 (1991)
C.J.GlosserC.R.SchmidtJHEP(2002);V.Ravindranet al, NPB 634 (2002);
D. deFlorianetal., PRL 82 (1999)(distrib.)

V.Ravindranetal, NPB 665(2003)(NNLO)

R.HarlanderW.Kilgore, PRL 88 (2002)(NNLO)

C.AnastasiouK.Melnikov, NPB 646 (2002)(NNLO)

T.Han,S.Willenbrock,PLB 273(1991)

T.Han,G.Valencia,S.Wllenbrock,PRL 69 (1992)
T.Figy, C.Oleari,D.ZeppenfeldPRD 68 (2003)(distrib.)

W.Beenakkretal., PRL87(2001),NPB 653(2003)
S.Dawsonetal., PRL87 (2001),PRD 65 (2002),PRD 68 (2003)

S.Dittmaier M.Kramer, M.Spira,hep-ph/03092042003)
S.Dawsonetal., PRD69(2004)

for areview seelJ.Campbelktal., LesHouches2003procs. hep-ph/0405302

for areview seelJ.Campbelktal., LesHouches2003procs. hep-ph/0405302
R.HarlanderW.Kilgore, PRD 68 (2003)(NNLO)
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for Higgsproductionprocesseat hadroncolliders:

(for referenceseepreviousslide)

— I I I I ] ‘ o ‘
i I I I I i T T I_ T T T T T
from S.Davsonetal., hep-ph/0210109 -
variedbetween and
from S.Dawsonetal., in prep.(prelim.) R i
Many thanksto W.Kilgore andR.Harlandefor [ [ ST

providing their NNLO results.
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Dominantdecaymodes
135GeV: with :
135GeV: with

Branchingratiosof the dominantSM Higgsdecaymodes(includingQCD
corrections):

from M.CarenaandH.Haber hep-ph/0208209
HDECAY (A.Djouadietal.)
M.Spira,hep-ph/9810289
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TevatronSM Higgsdiscovery potential

Integratedluminosity per experimentfor a CL exclusionof a SM Higgsor a
ora discovery:

TevatronHiggs Sensitvity Study
FERMILAB-PUB-03/320E

basedon Z/WH productiononly,

syst.uncertaintyin S/B resultsin a
5,15,20% increasean
luminositythresholdg GeV)

Can help?

SM Higgsdiscovery reachatthe TevatronRunll:

GeV(95 C.L.with2 , 3 evidencewith 5 )
GeV canbeexcludedwith 4
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In the StandardModel, Higgs bosonproductionin associatiorwith  quarksis
suppresselly thesmall Yukawvacoupling,

In the MSSM, however, the crosssectiongo

enhanceavith respecto the SM for large valuesof

Tevatron _
T~ T T T T T T T T T 3 8_
s(pp5 h/H+X) MbN 3§ ~—

Rs =2 TeV 15

M, = 175 GeV i é

CTEQ4 2

[%2)

o

@)

and

, ale

tanb = 30
Maximal mixing

10
10
107 Thzo e HW i
= hag htt.~
ol Mo e M owgrtabge,
80 100 120 140 160 180 200
M, BN

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
(left) andTevatron95 % CL exclusioncontoursfor (right):

95% CL Exclusion, M, Max Scenario

Dé Run Il Preliminary 1 1 1 4

150 1 2f” [ 5fb [ 10fb” M 30fb
. excluded A5 .

& 40 i

—l E

100 E 35 _é 8
5 2 30 R

© 3 25 — %

G MSSM Hi 20 i3

50f 1S iggs bosons 15 iz
L bbf(® bb), f =h, H, A 10 im

5 2xDé 3%

sO0 100 120 140 100 150 200 250 100 150 200 250 300

m, (GeV) M, (GeV)

from The DO collaborationD0 Note4366- CONF  from the Reportof the TevatronHiggs WG, hep-ph/0010338
seealsotalk by S.M.Wang,Moriond 2004
seealsotalk by A.Melnitchouk,Phenc2004
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LHC SM Higgsdiscovery potential

©
8 HS5 gg

_ -1
g | L dt=30fb = ttH(H 5 bb)
= (no K-factors) A H5 zz9 5 4]
2 ATLAS H5 ww® 5 Inin
= 10°F qgH 5 qgqww®
e B A H 5 tt
S aq aq
1) Total significance

from S.Gentile
ATL-PHYS-2004-009andreferencesherein)

10 r :
i For GeVthe SM Higgssearct

IS mainly through

1 I | I I | I I | I I | I I | I I | I
100 120 140 160 180 200

m,, (GeV/c)
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The LHC sensitvity foraMSSM  bosondiscorvery (left) andthediscovery

potentialfor with (right) (  curwes):
and —
Q5o ~ September 2001 o 50 f
5o I \ \
+~ 45 [ 5 3
0 | LEP 2000 / | discoveryregion
20 / 40 ‘ ‘
tth, h—>bb |
10 - i
9 30 -
8 I
5
6 25 [
4 20 |
3 [ | ,
~ 15:, ___ doublebtag
2 h—>yy and R single b tag
Wh /tth, h—) ‘f ?‘;’;7 '/"‘ S 10 single btag + jet veto
b ‘8‘0‘ B ‘9‘0‘ oo 10 130 140 ST B0 Te w0 10 120 130 o
m
m, (GeV) seealsoS.Dawvsonetal., hep-ph/0402172 "

from S.Gentile ATL-PHY S-2004-009andreferencesherein)
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TheLHC sensitvity for MSSM Higgsbosondiscoveries(

20
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(7 -~
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from S.Gentile ATL-PHY S-2004-009andreferencesherein)

cunes):.
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Expectedelative erroronthe determinatiorof atthe LHC:

S
o

w
a1
I

from A.Belyaer andL.Reina,JHEP0208(2002)

seealsoreview by D.Zeppenfeldhep-ph/0203123
Basedon studiesby ATLAS, CMS, A.Belyaey, N.Kaur,
F.Maltoni, T.Plehn,D.Rainwater L.Reina,
S.Willenbrock,D.Zeppenfeld

Ds /s, (%)

w
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directly probesthetop quarkYukawva coupling:
atthe LHC with 200 and GeV canbe measuredvith a pre-
cisionof 15-20%.

from D.Zeppenfeldhep-ph/0203128andreferencesherein)
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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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2. Associated Higgsproductionat hadroncolliders

productionattheTevatron collideris dominatedoy the initiatedprocess
( of at2 TeV):

Ol

productionat the LHC  collider is dominatedby the initiated process
(but all otherproductionprocesseshouldbetakeninto accountoo):

t g t

’% ’55\ N
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correctiondo

production:Sometechnicaldetails

W.Beenakkr, S.Dittmaier M.Kramer B.Plumber M.Spira,P.M.Zerwas,PRL 87 (2001),NPB 653(2003)

L.Reina,S.Davson,PRL 87 (2001),L.Reina,S.Davson,DW, PRD 65 (2002)
S.Dawson,L.H.Orr, L.Reina,DW, PRD67 (2003)

At NLO QCD thecrosssectionincludesvirtual andrealgluonradiation:

Examplesof realandvirtual
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Examplesof realandvirtual
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correctionso

However, in the caseof

correctiondo
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and

laritiesarisingin the reductionof pentagoriensorintegrals.

aretech-

therearenew challengese.g.,spurioussingu-
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NLO QCD totalinclusive crosssectionto

with the partonlevel crosssections

— with

UV divergences:renormalizedn dimensiondy suitablesetof
countertermgmodi ed schemepn-shellsubtractiorfor top)

IR divergences:regularizedin dimensions softandcollinear
singularitiesappeaaspolesin — -. IR singularitiesarecompletelycanceled
by correspondindR polesin

IR divergencesextractedby suitablecutson gluonphasespacgphasespace
slicing): two andonecut-off PSSmethodusingcrossingsymmetryandcolor
orderedamplitudes. Remaininginitial-stateIR singularitiesare absorbedn

PDFs(masdfactorization).

D.Waclkeroth,SUNY atBuffalo FermilabTheorySeminar 07/22/04



PhaseSpaceSlicing: isolatetheregion of the phasespacewhere

by introducingsuitablecutoff parameters.

two cut-off PSSmethod

e.g.Bemgman,Baer OhnemusOwens,Reno.,..., for areview seeB.Harris,J.OwensPRD 65 (2002)

onecut-off PSSmethod

Giele,Glover, andKosaver; KellerandLaenen

andcompute
analyticallybelow the cut-off(s)

Togethemwith this constitutegheweightwith kinematics.
numericallyabore thecut-off(s)  weightwith kinematics.
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PhaseSpaceSlicing with two cut-offs

e.g.Bemgman,Baer OhnemusOwens,Reno.,..., for areview seeB.Harris,J.OwensPRD 65 (2002)

In the softlimit ( ):
wherethe eikonalfactor containghesoft poles
Analytical integrationin dimensiongyieldsIR divergencesaspolesin
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moreo/er

In the collinearlimit ( , , )

(  : AP-splittingfunction)

Analyticalintegrationin dimensiongieldscollinearIR divergencesas
polein ; -

Theremainingrealhardpart

IS computedchumerically
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PhaseSpaceSlicing with onecut-off

Giele,Glover, andKosaver; KellerandLaenen

Crossall partonsgo nal state:

becomes (samefor gginitial state)

060> 9 q
g hes @% g
g
9 ]
t
Reduce to color orderedamplitudesusing

sothat
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Introduceacut-off parameter  ; theradiatedyluonis consideredoft/collinear
if

Usecolororderedamplitudedo systematicallyfactorout soft/collineardiver-
gences.

Cross toinitial state, to nal state:

interchange and accordingly
addcrossingfunction:

Final steps
Add virtual corrections IR divergencesn arecanceledy
correspondinglivergencesn
Massfactorization
Whenconvoluting with the PDFstheremaininginitial-statelR singu-

laritiesareabsorbednto the PDFs.
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Cancellatiorof cut-off dependences

from L.Reina,S.Davson,DW, PRD65 (2002);S.Davson,L.H.Orr, L.Reina,DW, PRD 67 (2003)
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dependenceanceldn
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from L.Reina,S.Davson,DW, PRD 65 (2002),S.Davson,L.H.Orr, L.Reina,DW, PRD67 (2003)
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Main Result

Drasticallyreducedscaledependencef thetotal inclusive productioncross

sections:
atthe Tevatron
6.5 . - Sio i (fb) (fb)
\\ SNLO
\ 6.866(1) 4.86(3)
AN
N 5.909(1) 4.85(2)
= 55 F AN ]
) . 4.879(1) 4.69(2)
O N
2 - 4.255(1) 4.51(2)
0w - —
45 - ~~__ 1 fromL.Reina,S.Davson,DW, PRD65 (2002),
ﬁffzge(;/ev L.Reina,S.Davson,PRL 87 (2001)
35 . . . : : . seealsoW.Beenakkretal., PRL87(2001),NPB 653(2003)
150 250 350 450
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Main Result

Drasticallyreducedscaledependencef thetotal inclusive productioncross

sections:
attheLHC
1400 T T T T T 11 T T 1400
=14 TeV 1200 |
1200 1 M, =120 GeV -
3 1000 |
1000 - m=m+M,/2 _
. N CTEQS5 PDF's 800 r
2 N g
\.é 800 L \\ \'6 600
d \\ 3 L
S ol . 400 |
o T 200 +
400 | Ho T T -
ShLo T~ . 0r
200 Il Il Il Il Il Il Il Il Il Il _200
0.2 0.5 1 2 4 0.2
m
(tb) ° (fb)
582.92(6) 719(4)
520.47(6) 697(3)
450.09(5) 663(3)
405.54(4) 634(2)

Gs=14 TeV
M, =120 GeV
m=m+M,/2
CTEQS5 PDF's

from S.Dawvson,L.H.Orr, L.Reina,DW, PRD67 (2003),

S.Dawson,C.Jacksonl..H.Orr, L.Reina,DW, PRD68 (2003)

seealsoW.Beenakkretal., PRL87(2001),NPB 653 (2003)
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dependence

attheLHC atthe Tevatron
1400 T T T T 10 T T T
1200 s=14 TeV -= S o) MFM |
CTEQ5 PDF's Snio » MFM 8
1000 S
S
S 800 5 6
[E <
§‘ 600 E’ 4
)] (7))
400
2
200
O ] ] N 1 N 1 N 0 N Il N Il N i
100 120 140 160 180 200 110 130 150 170
M, (GeV) M, (GeV)

from S.Dawvson,L.H.Orr, L.Reina,DW, PRD 67 (2003),L.Reina,S.Davson,DW, PRD 65 (2002)

S.Dawson,C.Jacksonl..H.Orr, L.Reina,DW, PRD 68 (2003)
seealsoW.Beenakkretal., PRL87(2001),NPB 653 (2003)
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Summaryfor

IS avery interestingoroductionmodeat the LHC:

discover/con rm the Higgs
measuremerdf Top Yukava coupling
SM?New Physics?

It is crucialto know theimpactof QCD corrections.

TheNLO incluswve total crosssectionto atthe Tevatronand
atthe LHC hasbeencalculatedndependentlyoy two groups:

). W.Beenakkretal., PRL87 (2001)
L.Reina,S.Davson,PRL 87 (2001),L.Reina,S.Davson,DW, PRD 65 (2002)

Thetwo calculationsarein goodagreement.

). W.Beenakkretal., PRL87 (2001)
S.Dawson,L.H.Orr, L.Reina,DW, PRD 67 (2003),S.Dawvson, C.JacksonlL.H.Orr, L.Reina,DW,
PRD68(2003)

Thetwo calculationsarein goodagreement.
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At NLO the factorization/renormalizatioscaledependencés strongly re-
duced.

The remainingtheoreticaluncertaintyfrom  variation is estimatedto be
about (Tevatron)and (LHC).

At the Tevatronthe correctionsslightly reduce for

( ).

At the LHC the correctionsslightly enhance  for

( ).

Possibleimprovement: Resummatiorof large logarithmic correctionsat the
threshold.
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— and—— attheTevatronwhenonly

including corrections:
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3. Associated Higgsproductionat hadroncolliders
at and collidersis dominatedby the initiatedprocess.

Thecalculationof the correctiongo IS technicallysimilarto
production.We “simply” replace by

However, therearedifferences:

We considerboth the schemeandthe  schemewhenrenormalizing
the quarkmassn the Yukawvacoupling:
; with beingthe polemass
— with — beingtherunningmass Possiblem-

provementof perturpatve calculationby resummindargelogarithmiccontri-
butionstothe  vertex.

Thecontrikution from the closedtop quarkloopsis included,e.g.:

b
9 GEOETESI0<_ g

B 9 55 b
S b %,
o :
o BOCE0T o® o GG B
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The processeareclassi edaccordingto how mary quarksareidenti ed: 2
guarkstagged,l quarktaggedandthefully inclusve case.

In the2(1) -tagcasewe requiretwo(one)high quarkjetsin the nal state:

GeV and Tevatron(LHC)

Moreover, we considerthe radiatedgluon andthe quarksasdistinct particles
only if

v

Otherwisetheir 4-momentunvectorsarecombinedinto an effective momen-
tum vector

D.Waclkeroth,SUNY atBuffalo FermilabTheorySeminar 07/22/04



Exclusve Higgsproductionathadroncolliders

Requiringtwo high quarkjetsin the nal statereduceghe signal, but
alsogreatlyreduceghebackground.

Unambiguouslyproportionalto the quarkYukawva coupling.

Status:

Two independentalculationdasedn atNLO QCDDby S.Dittmaier
M.Kramer M.Spira (hep-ph/0309204and S.Dawvson, C.JacksonL.Reina,D.W.
(PRD69(2004)).They arein goodagreement.
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dependenca the MSSM

attheLHC atthe Tevatron
10° | S 10° | | o
. C5=14 TeV mEm,+M /2 =2 Tev
107 ¢ . p, >20 GeV 10° p, >20 GeV
10' b el lhj<25 1 T e Ih|<2
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210° z _
U)Z o ® @ MSSM,tanb=10
10_3 i 100 ®- - —® MSSM,tanb=20
- &—oSM ® — -@ MSSM,tanb=40
10* [ @ ®MSSM,tanb=10
. | ®-—eMSSM,tanb=20 10"
100 + e — - MSSM,tanb=40
10° | : L : ! L ' 107 . . . ! .
0 200 400 600 800 100 110 120 130
M_° (GeV M. ° (GeV
H h

from S.Dawvson,C.Jacksonl..Reina,D.W., PRD 69 (2004)

To agoodapproximatiorthe MSSM resultcanbe obtainedfrom the SM resultas

-
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Main Result

Drasticallyreducedscaledependencef the NLO QCD crosssections:

0 atthe Tevatron
Gs=2 TeV s
NLO,O0S
M, =120 GeV = S
NLO,MS
N rQ):mb-l-Mh/z ~ 77" Si00s
04 1 \\\ "~ Sioms
o) N p,’>20 GeV
~ N
5 [N Ihi<2
z N RN
9 ~ ~_
»n 0.2 h - —— i
O | | | |
0.3 0.5 0.7 1 2 4
mm,

from S.Dawvson,C.Jacksonl..Reina,D.W., PRD 69 (2004)

seealsoS.Dittmaieretal., hep-ph/0309204ndJ.Campbelktal. in LesHouche2003proceedingshep-ph/0405302

IS renormalizeceitherin the on-shell(
( : LO with 1-loopandNLO with 2-looprunningmass).

The quarkmassusedin

SiLonLo (Pb)

atthe LHC
0.08 : . | |
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mm,

Yor

scheme
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Effectof NLO QCD correctionson the Higgs

distribution:

e

from S.Dawvson,C.Jacksonl..Reina,D.W., PRD 69 (2004)
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Inclusive andsemi-inclusve  Higgsproductionat hadroncolliders

For a review see,e.g., J.Campbellet al., LesHouches2003 proceedingshep-
ph/0405302.

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

FFSapproach
Fixedorder explicit matrix elemenicalculationbasedn the partonlevel pro-

cesses

Inclusive (no tagged)andsemi-inclusve (1 tagged):knowvn 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

guarkfusion, , Istheleadingordersubprocessf
and and areidenti ed asNLO contrikutions
to of and , respectrely.
D.Dicus,F.Maltoni, T.Stelzer Z.Sullivan,S.Willenbrock

b

b—>—p----- h b -+ h
_____ h %\

b 9 Toood—— Db g b

Inclusive productionhasbeencalculatedat NNLO

QCD by R.HarlanderW.Kilgore.
Semi-inclusve (1 -tagged)knowvnatNLO QCD
IS the leadingorder subproces®sf and

are identi ed as NLO contributions of
J.CampbellR.K.Ellis, F.Maltoni, S.Willenbrock
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Drasticallyreducedscaledependencef the

Main Result

NLO QCD crosssections-1 tagged:

(5=1.96 TeV
M, =120 GeV
m=m,+M,/2

~_ CTEQ6

' 1b-tag

10 |

preliminary

0.2 0.5 1.0 2.0
mm,

4.0

8.0

1000 F Gs=14 TeV
. M,=120 GeV
Z m=m,+M,/2
T~ CTEQ6
1b-tag
100 - :
T S0 o
SNLO
preliminary
10 | | | | L
0.2 0.5 1.0 2.0 4.0
mm,

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

seealsoS.Dittmaieretal., hep-ph/0309204ndJ.Campbelktal. in LesHouche2003proceedingshep-ph/0405302
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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.Campbelktal. in LesHouche2003proceedingshep-ph/0405302
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dependence 1l tagged

Comparisorwith quarkPDFapproachoy J.CampbellR.K.Ellis, F.Maltoni,and

S.Willenbrock:
10 - - 1000 ¢ . . . . ,
(5=1.96 TeV : (s=14 TeV
m=m_+M, /2 m=m,_+M,/2
1b-tag _ 100 | 1b-tag ]
g g
ot 1 9
» “
10 |
— qg+gg -> bbh [ —— gqg+gg -> bbh
—— bg ->bh | — bg ->bh
preliminary L | | preliminary
100 120 140 160 180 200 100 200 300 400 500
M, (GeV) M, (GeV)

. from S.Dawvson,C.Jacksonl..Reina,D.W., in preparationseealsoS.Dittmaieretal., hep-ph/0309204
. from J.Campbelketal. in LesHouche2003procs.(hep-ph/0405302)
andclosedtop quarkloop addedo MCFM (J.Campbelktal., PRD67095002(2003))
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10

dependence 0 taggedVFS)

from R.HarlanderW.Kilgore, Phys.Re.. D68 (2003)013001

- LHC

S(EP® (PoH+X) [pb]
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Effectof NLO QCD correction®ontheHiggs  distribution:

preliminary

preliminary] [ |_l_.‘—':

from S.Dawvson,C.Jacksonl..Reina,D.W., in prep.
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Effectof NLO QCD correction®ontheHiggs  distribution:

from S.Dawson,C.Jacksonl..Reina,D.W., in prep.
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Summaryfor

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 inclusie, semi-inclusve andexclusive Higgs productionin associa-
tionwith quarks(for areview seee.g.,J.Campbeletal., LesHouche2003
proceedingshep-ph/0405302).

In all threecasesatNLO (NNLO) QCD thefactorization/renormalization
scaledependences stronglyreduced.
productionhasbeencalculatedat NLO QCD basedonthe
partonlevel processesidependentiyy 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
couplingrenormalizatiorschemedependence.
Semi-inclusve productionbasedon hasbeencal-
culatedatNLO QCD usingthe quarkPDFapproach(VFS).

Thetwo NLO calculationsbasedn (FFS)and

(VFS)subprocesseagreewithin theirrespectre theoreticauncer

tainties.
Inclusie productionbasedon quarkfusion, , Is known at
NNLO QCD (VFS).

The predictionsbasedon (FFS)and (VFS)
subprocesseagreereasonablyvell within their respectre theoreticalun-
certainties.

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

QCD predictionsfor total crosssectionsto Higgs productionprocessest hadron
collidersareundergoodtheoreticalcontrol: -

from S.Davsonetal., hep-ph/0210109

variedbetween and

from S.Dawsonetal., in prep.(prelim.) L
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