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I INT RODUCT ION

• MSSM: 2 Higgs doublets
ESB
→ 5 Higgs bosons: h,H,A,H±

• radiative corrections ∝ m4t log
mt̃1

mt̃2
m2

t
→ Mh

<∼ 140 GeV

Haber,. . .
Carena,. . .

Heinemeyer,. . .
Zhang

etc.

• LO: 2 input parameters: MA, tgβ = v2
v1

• mixing:

(

h
H

)

=

(

cα −sα
sα cα

)(

H01
H02

)

• modified couplings:

φ g
φ
u g

φ
d g

φ
V

h cα/sβ −sα/cβ sβ−α
H sα/sβ cα/cβ cβ−α
A ctgβ tgβ 0

• Yukawa couplings: tgβ↑ ⇒ g
φ
u↓ g

φ
d↑ g

φ
V ↓



• direct search at LEP2: e+e− → Z + h/H,A+ h/H, νeν̄e+ h/H
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• branching ratios:
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⇒ δBR/BR ∼ few %



II Φ→ gg
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• third generation dominant ⇒ t, b, t̃, b̃

• tgβ ↑ ⇒ t, t̃ ↓ b, b̃ ↑

• Q̃ sizeable for mQ̃
<∼ 400 GeV

• QCD corrections:

Φ t, b

g

g

g Φ

t, b

g

g

g

Φ

t, b

g
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q

ΓΦ = ΓΦLO
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1+ EΦ
αs

π

}

Eh/H =
95

4
− 7

6
NF +∆Eh/H

EA =
97

4
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6
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full massive result: δ ∼ 70%

Inami, Kubota, Okada

S., Djouadi, Graudenz, Zerwas

• NNLO corrections: M2
Φ ¿ 4m2Q ⇒ ∼ 20%

← only valid for small tgβ

Chetyrkin, Kniehl, Steinhauser



• LET:

LHeff = gHQ
αs

12π
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• extension to heavy squarks:

∆LHeff = gH
Q̃

αs

48π
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[heavy gluinos]

⇒ δQ̃ ∼ 70%
Dawson, Djouadi, S.

Mühlleitner, S.

• gluino corrections <∼ 5% [M2
Φ ¿ m2

g̃,Q̃
] Harlander, Steinhauser

⇒ full massive SUSY–QCD corrections missing



• first step: QCD corrections to squark loops [scalar Higgs: h/H → H]

L = −1
4
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iDµ = i∂µ − gsG
a
µT

a

• renormalization:

mQ,Q̃: on-shell

αs: MS (5 active flavors)

HQQ̄ vertex: Lint = −gHQ
mQ0
v Q̄0Q0H = −gHQ

mQ
v Q̄QH

[
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← renormalization of gH
Q̃

disregarded [→ gluino loops]



• results:
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• Gluophobic Higgs scenario: [mt = 175 GeV] Carena, Heinemeyer,
Wagner, Weiglein

MSUSY = 350 GeV, µ =M2 = 300 GeV, Ab = At = −670 GeV

tgβ = 3 tgβ = 30

mt̃1
= 156 GeV mt̃2

= 516 GeV mt̃1
= 195 GeV mt̃2

= 502 GeV

mb̃1
= 346 GeV mb̃2

= 358 GeV mb̃1
= 315 GeV mb̃2

= 387 GeV
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δ(h/H → gg)

Γ = ΓLO(1+δ)
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(δQ
∼ − δ∞)/(1+δ∞)

h/H → gg
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III CONCLUSIONS

• Higgs searches at the LHC and ILC belong to major endeavours

• significant BR(Φ→ gg)

• Q̃ loops important for mQ̃
<∼ 400 GeV

• full massive QCD corrections to quark and squark loops <∼ 70%

• squark mass effects on relative corrections <∼ 20%

⇒ larger than quark mass effects

• outlook: full mass dependence of g̃–Q̃ loops


