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outline |

® Higgs Cross Sections:
# Gluon Fusion (NNLO, Standard Model, MSSM)
o H 4+ bb(and H + tt)
# Higgs Strahlung (NNLO + EW)

» Not covered:
» Weak Boson Fusion (— D. Zeppenfeld)
» Distributions (— M. Grazzini, K. Melnikov, .. .)
# Backgrounds (— T. Binoth, K. Ellis, ...)
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Gluon Fusion

® Standard Model
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[Gluon Fusion]

® Standard Model
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heavy top limit:
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[Cross section

Vs=14TeV
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[Cross section

o(pp - H+X) [pb] Vs=14TeV
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[Resummation
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- LHC
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Grazzini, Nason ('03)]
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Gluon Fusion

® SUSY: Squarks
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[Gluon Fusionj

® SUSY: Squarks
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[Gluon Fusionj

® SUSY: Squarks
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[Gluon Fusionj

® SUSY: Squarks
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[Gluon Fusionj

® SUSY: Squarks + Gluinos
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heavy top/stop/gluino limit:  [R.H., Steinhauser ('03)]
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[Gluon Fusion]

® SUSY: Squarks + Gluinos
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heavy top/stop/gluino limit:  [R.H., Steinhauser ('03)]

me, mg, mg > Mg

~

= CO(as) = Clas, my/mzmz/mg)

~

in particular: C(as) ~1In(m;) for m; — oo
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[Gluon Fusionj
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NLO: [Spira, Djouadi, Graudenz, Zerwas ('95)]
NNLO: “heavy bottom™?
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[Gluon Fusion]

® SUSY: bottom quarks b L %-tanﬁ
)\t my Vg Tt

NLO: [Spira, Djouadi, Graudenz, Zerwas ('95)]
NNLO: “heavy bottom™?
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gg — ttH

iInstead of virtual: t ---H consider real tops:
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gg — ttH

iInstead of virtual: t ---H consider real tops:

® supplementary mode at small Mg

® measurement of top Yukawa coupling
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gg — tfH]

Instead of virtual: t ---H

| I

consider real tops:

supplementary mode at small Mg

[Beenakker, Dittmaier, Kramer,
Plimper, Spira, Zerwas ('01)]

[Dawson, Reina, Wackeroth,
Orr, Jackson ('01-'03)]

measurement of top Yukawa coupling
1400 : ———— : : :
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[SUSY again. . j
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® modified Yukawas: 22 — b v _ T - tan 8
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[SUSY again. . j

® modified Yukawas: Ab SN %-tanﬁ
At my Uy My
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® collinear logarithms: ~ o In(my, /[ Mpr)
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SUSY again...

Ab my Uy my

® modified Yukawas: — = = — -tan(3
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® collinear logarithms: ~ agIn(m, /M)
® resummation: bottom parton densities
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+ alp)" -
NLO: O(bg — H) = Z (Ozslb)n Oz?[ lb2 + [y
n=0

[Maltoni, Sullivan, Willenbrock ('03)]
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[bE — H@ NNLO]
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[bE — H@ NNLO]
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[bE — H@ NNLO]
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NNLO: o(bb — H) = Z (e lp)" ag{ [ Ih° + Iy +
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[R.H., Kilgore ('03)]
higher orders: + dpza’ + dpgas + ... }
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1.2 _o(pp - (BbH+X)
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[bl_) — H vs. gg — bEHj

® gg — bbH @ NLO: [Dittmaier, Kramer, Spira ('03)]
[Dawson, Jackson, Reina, Wackeroth ('03)]
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bb - H vs. gg — bbH

® gg — bbH @ NLO: [Dittmaier, Kramer, Spira ('03)]
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bb - H vs. gg — bbH

® gg — bbH @ NLO: [Dittmaier, Kramer, Spira ('03)]
[Dawson, Jackson, Reina, Wackeroth ('03)]
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bb - H vs. gg — bbH

gg — bbH bb — H

Tevatron 8.013 1 fb 10.5795 fb

LHC | 7.3720.10%fb | 7.21%%. 102 b
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bb - H vs. gg — bbH

gg — bbH bb — H
Tevatron 8.013 1 fb 10.5795 fb
LHC | 7.3720.10%2fb | 7.2705 - 10%fb

® total rate for bb — H under control
® Dbottom quark densities are very useful tool

® discussions on factorization scale are settling
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[Higgs Strahlungj

~ Drell-Yan! [Han, Willenbrock ('90)]
~ +30%
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~ +30%

[Hamberg, Matsuura,
v.Neerven ('91)]

[R.H., Kilgore ('02)]

even NNLO:
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even NNLO:

for H + 7: +

[Higgs Strahlungj

Drell-Yan!

~ +30%

[Han, Willenbrock ("90)]

[Hamberg, Matsuura,
v.Neerven ('91)]

[R.H., Kilgore ('02)]

[Barger et al. ('86)]
[Dicus, Kao ('88)]
[Kniehl ("90)]
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[Higgs Strahlungj

~ Drell-Yan! [Han, Willenbrock ('90)]
~ +30%

[Hamberg, Matsuura,

even NNLO: v.Neerven ('91)]
[R.H., Kilgore ('02)]
Z
J — [Barger et al. ('86)]
for H + 7 + ty At [Dicus, Kao ('88)]
g — [Kniehl ("90)]

—  (NNLO QCD) [Brein, Djouadi, R.H. ('03)]
+ (EW) [Ciccolini, Dittmaier, Kramer ('03)]
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Higgs Strahlung]
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Higgs Strahlung]
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Higgs Strahlung]
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Conclusions

Inclusive Higgs cross sections under very good theoretical control

NNLO results for

$ gg — H — 15%

s bb— H — 15%

# Higgs Strahlung — 1%-level

NLO results for

® gg — ttH — 10%

® gg — bbH —?7

o Weak Boson Fusion — 10%

Questions:

» need for distributions?

» need for backgrounds? Theory vs. Data?
# need for a Monte Carlo?

KITP Collider Physics Workshop, 2004 — p. 19



	Outline
	Gluon Fusion
	Gluon Fusion
	Gluon Fusion

	Heavy top limit
	Heavy top limit

	Cross section
	Cross section

	Resummation
	Gluon Fusion
	Gluon Fusion
	Gluon Fusion
	Gluon Fusion

	Gluon Fusion
	Gluon Fusion
	Gluon Fusion

	Gluon Fusion
	Gluon Fusion

	�ld {gg	o t�ar tH}
	�ld {gg	o t�ar tH}
	�ld {gg	o t�ar tH}

	SUSY againldots 
	SUSY againldots 
	SUSY againldots 

	�ld {pp	o Hb�ar b}
	�ld {pp	o Hb�ar b}
	�ld {pp	o Hb�ar b}
	�ld {pp	o Hb�ar b}

	�ld {b�ar b	o H} @ NNLO
	�ld {b�ar b	o H} @ NNLO
	�ld {b�ar b	o H} @ NNLO

	�ld {b�ar b	o H}
	�ld {b�ar b	o H}

	�ld {b�ar b	o H}quad vs.quad �ld {gg	o b�ar bH}
	�ld {b�ar b	o H}quad vs.quad �ld {gg	o b�ar bH}
	�ld {b�ar b	o H}quad vs.quad �ld {gg	o b�ar bH}

	�ld {b�ar b	o H}quad vs.quad �ld {gg	o b�ar bH}
	�ld {b�ar b	o H}quad vs.quad �ld {gg	o b�ar bH}

	Higgs Strahlung
	Higgs Strahlung
	Higgs Strahlung
	Higgs Strahlung

	Higgs Strahlung
	Higgs Strahlung
	Higgs Strahlung

	Conclusions

