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[Particle masses]
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[Tevatron Discovery Potentialj

combined CDF /DO thresholds
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currently:

[Tevatron Discovery Potentialj

combined CDF /DO thresholds
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Higgs search at the LHC

proton— protoncollider
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Higgs search at the LHC
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[Diffracti ve Higgs Production]

signature: p© H © p (© = rapidity gap)

[Khoze,Martin, Ryskin]
[Boonekampde Roeck,PeschanskiRRoyon], ...
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Gluon Fusionvs. ttH
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Crosssections
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Crosssections
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Crosssections
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Gluon fusion: theory prediction
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[Gluon fusion: theory prediction

S (pp® H+X) [pb]

oo
K

%
RS
nn,»,nm 0

i

o

"uu‘

Ko <
g o
R o
O Ses
R
LR e ":":'t»:‘:i:"': o
s s
L x.v.':'.':ié':‘!'z't'Z'Z':'.’.'.'.m..'....;'
KL% mmumm.,o,n OO

RRARRAX

T
T uw-HH\ (1T

LU

0

RIS
O R
LR

o
o

o
o
e
.0.'.*.0.'.:.,':‘ R,

R

T

O
T aerems
T
e st S

.’.’.'0‘~"'"o't‘o'a'o'l"o‘o’»{o:'}'f:
R

X
(XX

LXK

T

OO
il AN
LY

11

100120140160180200220240260280300

M, [GeV]

pira,Djouadi,Graudenz
Zerwas'91/'93]

awson'91]

Robert Harlander — Finding the Higgs — p. 17



[Gluon fusion: theory prediction

s (pp® H+X) [pb]
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[Resummation
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clearsignature: bbbbwW * Wi
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clearsignature: bbbbwW * Wi
directhandleon top Yukawa coupling
but: rathersmallcrosssection

iIncreasedy QCD corrections?
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[Vector Boson Fusionj

signaturetwo forwardjets+ Higgs
H! °°, H! ¢*¢i, H! WW, HI! bb
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[Vector Boson Fusion]

signaturetwo forwardjets+ Higgs
H! °°, H! ¢r¢i, HI WW, H! bb

Importantfor discovery ([Rainwater Zeppenfeld97], ...)
andstudy(e.g.couplings/Zeppenfeldet al.], [Dilhrsseret al.])

QCD correctionaundercontrol (andsmall)
[Han, Willenbrock'91], [Figy, Oleari,Zeppenfeld03]
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[Higgs Strahlungj

q V
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Higgs Strahlung

mostimportantmodeat Tevatron
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Higgs Strahlung

mostimportantmodeat Tevatron

... but only mamginalimportanceat LHC
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Higgs Strahlungj
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Higgs Strahlungj
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Higgs Strahlung]
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Signal significance
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[Higgs sectorin SUSY]

(H $ hOGHOGAH HI)

Mpo . 130GeV

modi ed couplingsto SM patrticles(tan !)
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[Higgs sectorin SUSY]

(H $ hOGHOGAH HI)

Mpo . 130GeV

modi ed couplingsto SM patrticles(tan !)

Implicationsfor Higgsproduction:
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Example: “gluophobic Higgs”

[Djouadi'98], [Carenaet al. '99]
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[Example: “gluophobic Higgs”j

[Djouadi'98], [Carenaet al. '99]
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Example: “gluophobic Higgs”

[Djouadi'98], [Carenaet al. '99]
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bb! H in SUSY

modi ed Yukawa couplingsin SUSY.
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bb! H in SUSY

modi ed Yukawva couplingsin SUSY Mp =

collinearlogarithms: » ®In(Mp=M4 ) » ®sIn(5=200)
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bb! H in SUSY

Mp _

modi ed Yukawa couplingsin SUSY.

collinearlogarithms: » ®sIn(Mp=My) » ®s In(5=200

resummation: bottompartondensities
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[pp! H + bb]

S(pp ® bbh + X) [fb]
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bb! H:[R.H. Kilgore'03]
gg! bbH: [Dawsonetal. '04], [Dittmaieret al. '04]
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Summary

mainHiggsproductionmodesat LHC:

q V
>VM‘{/ (+ diffractive)
q “H
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Summary

mainHiggsproductionmodesat LHC:

necessaryor Higgsstudies

theorypredictionsundergoodcontrol
| triggeredmary importanttechnicaldevelopments
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Summary

mainHiggsproductionmodesat LHC:

necessaryor Higgsstudies

theorypredictionsundergoodcontrol
| triggeredmary importanttechnicaldevelopments

supersymmetrymuchwider eld,
but mary resultsremainvalid
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