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Gluon fusion
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II. SM: gg → H at LO and NLO

LO

NLO

complete dependence on ŝ,Mt ,MH

[Dawson’91; Spira,Djouadi,Graudenz,Zerwas’91’95]
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Effective theory

t

t

t H
Mt≫MH→ C1(Mt , αs)× H

⇓ Mt → ∞: Leff = H
v C1

(

Ga
µν

)2
⇓
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Effective theory

t

t

t H
Mt≫MH→ C1(Mt , αs)× H

1. step: C(Mt , αs) to NNLO

2. step: real and virtual corrections within
effective theory
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Gluon fusion to NNLO
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NNLO Mt → ∞ [Harlander,Kilgore’02; Anastasiou,Melnikov’02; Ravindran,Smith,v.Neerven’03]

NNLO finite Mt effects: ∼< 1% [Harlander,Ozeren’09; Harlander,Mantler,Marzani,Ozeren’10;

Pak,Rogal,Steinhauser’09’11]
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Beyond fixed order:

soft-gluon resummation to NNLL [Catani,de Florian,Grazzini,Nason’03]

[➪ is “simulated” for µ = MH/2 in NNLO]

soft-gluon resummation to N3LL [Moch,Vogt’05; Ravindran’05’06; Idilbi,Ji,Yuan’06]

”‘π2-Resummation”’ [Ahrens,Becher,Neubert,Yang’08]

all based on approximation for Mt → ∞
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III. Decoupling of heavy masses from
running of αs

αs(µ) for 4 GeV ≤ µ ≤ 30 GeV; 4-loop analysis

µdec = 13 GeV

αs(µ)
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III. Decoupling of heavy masses from
running of αs
αs(µ) for 4 GeV ≤ µ ≤ 30 GeV; 4-loop analysis

µdec = 13 GeV

bottom

no contribution | does contribute

αs(µ)

10 15 20 25 30

0.18

0.20

0.22

µ

Matthias Steinhauser — Low-energy theorem and Higgs boson production in the MSSM 9



III. Decoupling of heavy masses from
running of αs

αs(µ) for 4 GeV ≤ µ ≤ 30 GeV; 4-loop analysis

µdec = 7 GeV
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III. Decoupling of heavy masses from
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III. Decoupling of heavy masses from
running of αs

αs(µ) for 4 GeV ≤ µ ≤ 30 GeV; 4-loop analysis

µdec = 7 GeV and µdec = 13 GeV

αs(µ)

10 15 20 25 30
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µ

α
(nf−1)
s = ζαsα

(nf )
s

ζαs known to 4 loops
[Bernreuther,Wetzel’81; Larin,van Ritbergen,Vermaseren’94]

[Chetyrkin,Kniehl,Steinhauser’97]

[Schröder,Steinhauser’06; Chetyrkin,Kühn,Sturm’06]

[Grozin,Höschele,Hoff,Steinhauser’11]

ζαs =
(

ζ̃ccg

ζ̃c
√
ζ3

)2
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Decoupling of SUSY particles

α
(5)
s (µdec) = ζαs(µdec) α

(SQCD)
s (µdec)

α
(5),MS
s (MZ )

run.
→ α

(5),MS
s (µdec)

dec.
→ α

(SQCD)
s (µdec)

run.
→ α

(SQCD)
s (MGUT)
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Decoupling of SUSY particles
α
(5)
s (µdec) = ζαs(µdec) α

(SQCD)
s (µdec)

α
(5),MS
s (MZ )

run.
→ α

(5),MS
s (µdec)

dec.
→ α

(SQCD)
s (µdec)

run.
→ α

(SQCD)
s (MGUT)

log10(µdec (GeV))

α s(
M

G
U

T
)

4 loops
3 loops

2 loops
1 loop

0.385

0.386

0.387

0.388

0.389

0.39

x 10
-1

2 3 4

n-loop running
and
(n − 1)-loop
decoupling

[Harlander,Mihaila,Steinhauser’05; Bauer,Mihaila,Salomon’08; Kurz,Zerf,Steinhauser’12]
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IV. Low-enery theorem in the SM

Leff = H
v C1

(

Ga
µν

)2

naive:

C1 ∼ t
t

t

H ∼ ∂

∂mt

works at 1 and 2 loops

[Ellis,Gaillard,Nanopoulos’75; Shifman et al.’79; Kniehl,Spira’95; . . . ]
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LET: all-order result

Leff = H
v C1

(

Ga
µν

)2 t
t

t

H

➪ consider all dim.-4 operators (containing 2 external gluons) [Spiridonov’84]

O1 =
(

Ga
µν

)2

O4 = Ga
ν

(

∇ab
µ Gbµν + g0

s

∑nl
i=1 ψ̄

0
qi

λa

2 γ
νψ0

qi

)

− ∂µc̄a∂µca

O5 = (∇ab
µ ∂

µc̄b)ca

=⇒ C1, C4
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LET: all-order result

Leff = H
v C1

(

Ga
µν

)2 t
t

t

H

➪ consider all dim.-4 operators (containing 2 external gluons) [Spiridonov’84]

O1 =
(

Ga
µν

)2

O4 = Ga
ν

(
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s

∑nl
i=1 ψ̄

0
qi

λa

2 γ
νψ0

qi

)

− ∂µc̄a∂µca

O5 = (∇ab
µ ∂

µc̄b)ca

ζ3 ⇐= =⇒ C1, C4
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LET: all-order result

Leff = H
v C1

(

Ga
µν

)2 t
t

t

H

➪ consider all dim.-4 operators (containing 2 external gluons) [Spiridonov’84]

O1 =
(

Ga
µν

)2

O4 = Ga
ν

(

∇ab
µ Gbµν + g0

s

∑nl
i=1 ψ̄

0
qi

λa

2 γ
νψ0

qi

)

− ∂µc̄a∂µca

O5 = (∇ab
µ ∂

µc̄b)ca

ζ3 ⇐= =⇒ C1, C4

ζ̃c ⇐= =⇒ C4, C5

ζ̃ccg ⇐= =⇒ C5
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LET: all-order result

Leff = H
v C1

(

Ga
µν

)2 t
t

t

H

➪ consider all dim.-4 operators (containing 2 external gluons) [Spiridonov’84]

O1 =
(

Ga
µν

)2

O4 = Ga
ν

(

∇ab
µ Gbµν + g0

s

∑nl
i=1 ψ̄

0
qi

λa

2 γ
νψ0

qi

)

− ∂µc̄a∂µca

O5 = (∇ab
µ ∂

µc̄b)ca

ζ3 ⇐= =⇒ C1, C4

ζ̃c ⇐= =⇒ C4, C5

ζ̃ccg ⇐= =⇒ C5

➪ solve for C1: C1 = −mt
∂

∂mt
ln ζαs [Chetyrkin,Kniehl,Steinhauser’97]
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C1 from LET (SM)

ζαs to 3 loops ➪ C1 to 3 loops (NNLO) [Chetyrkin,Kniehl,Steinhauser’97]

C1 = −mt
∂

∂mt
ln ζαs ➪ C1 to 4 loops (N3LO)

ζαs to 4 loops ➪ C1 to 4 loops (N3LO)
[Schröder,Steinhauser’06; Chetyrkin,Kühn,Sturm’06]

C1 = −mt
∂

∂mt
ln ζαs ➪ C1 to 5 loops (N4LO)

(up to nf -dependent coefficient in 5-loop β function)

ζαs(m1,m2) ➪ C1 for “many heavy quarks” (NNLO)
(3 loops) [Grozin,Höschele,Hoff,Steinhauser’11]

(4th generation; see also [Anastasiou,Boughezal,Furlan’10])
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LET and the MSSM

C0
1 = D0

h ln ζ0
αs [Kurz,Steinhauser,Zerf’12]

D0
h = D0

t̃ + D0
q̃ + V 0

t
∂

∂m0
t

+
(

Λ0
ε

)2 ∂

∂ (m0
ε)

2

Dt̃ = V t̃
11

∂

∂m2
t̃1

+ V t̃
22

∂

∂m2
t̃2

+
V t̃

12 + V t̃
21

2(m2
t̃1
− m2

t̃2
)

∂

∂θt

. . .

NLO (2 loops): [Degrassi,Slavich’08; Mihaila,Reisser’10]

“0”: bare quantities

check of 3-loop ggh vertex calculation (➪ later more)
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V. Gluon fusion in SUSY
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V. Gluon fusion in SUSY

t
t

t

H +
~t

~

t~ H

t

LO

t
H

t

+
~t

~

t~ H

t

+
t

~
H

t
NLO

+ + + NNLO

+ 57936 more Feynman diagrams
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V. Gluon fusion in SUSY

t
H

t

+
~t

~

t~ H

t

+
t

~
H

t
NLO

+ + + NNLO

NLO SUSY-QCD, MH ≪ MSUSY , (t, t̃) sector [Harlander,Steinhauser’03’04; Degrassi,Slavich’08]

NLO squark loops [Aglietti,Bonciani,Degrassi,Vivini’07; Mühlleitner,Spira’08]

NLO SUSY-QCD, (b, b̃) sector [Anastasiou et al.’07; Degrassi,Slavich’11; Harlander,Hofmann,Mantler’11]

NLO SUSY-QCD “full theory” [Anastasiou,Bucherer,Daleo’07; Mühlleitner,Rzehak,Spira]

NNLO SUSY-QCD, MH ≪ MSUSY , (t, t̃) sector [Pak,Steinhauser,Zerf’10’12]
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σ(gg → h + X) in the MSSM to NNLO
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σ(gg → h + X) in the MSSM to NNLO
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mass scales: mt , mt̃1, mt̃2, mq̃ , mg̃

exact calculation not possible

consider hierarchies

(h1) mq̃ ≈ mt̃1 ≈ mt̃2 ≈ mg̃ ≫ mt

(h2) mq̃ ≈ mt̃2 ≈ mg̃ ≫ mt̃1 ≫ mt

(h3) mq̃ ≈ mt̃2 ≈ mg̃ ≫ mt̃1 ≈ mt

requirements:
good approximation at 2 loops
h.o. expansion in mi/mj and (mi − mj)/mi “small”
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Some comments ...

DR scheme

Dimensional Reduction (DRED), ε scalar

Lε = −1
2

(

M0
ε

)2
ε0,a
σ ε0,a

σ − φ0

v0

(

Λ0
ε

)2
ε0,a
σ ε0,a

σ

renormalization of Mε and Λε

integrate out Mε together with mt and SUSY particles
➪ Mε 6= 0 but small
➪ match: MSSM (DR) −→ SM (MS)
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C1 at 2 loops

h3 fbm

h3 vbm

h2 fbm

h2 vbm

h1 fbm

h1 vbm

exact

ΜR=Mt=173.3GeV

Α=-0.1

tanΒ=10

mt=155GeV

m� Q3=500GeV

ΜSUSY=100GeV

At=100GeV

200 400 600 800 1000
2
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m� tHGeVL

c 1
H1
L

[Pak,Zerf,Steinhauser’12]
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C1 at 3 loops

h3 fbm
h3 vbm
h2 fbm
h2 vbm
h1 fbm
h1 vbm

ΜR=Mt=173.3GeV
Α=-0.1
tanΒ=10
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ΜSUSY=100GeV
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200 400 600 800 1000
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[Pak,Zerf,Steinhauser’12]
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σ(gg → h + X)

σ(pp → h + X) =
(

1 + δEW
)

×
[

σtb(µs)

∣

∣

∣

∣

NLO

− σt(µs)

∣

∣

∣

∣

NLO

+ σt(µs, µh)

∣

∣

∣

∣

NNLO

]

δEW: NLO electoweak corrections: [Actis,Passarino,Sturm,Uccirati’08]

σtb: NLO top and bottom contribution [Degrassi,Slavich’11; Harlander,Hofmann,Mantler’11]

NNLO: top/stop/sbottom (mb = 0)

separate hard (µh) and soft scale (µs):

O1 → Õ1 = β(5)

α
(5)
s

O1 RG invariant ➪ C̃1 = α
(5)
s

β(5) C1 RG invariant

➪ Õ1 ↔ µs, C̃1 ↔ µh

➪ resum ln(µ2/M2
h ) terms
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Numerical setup
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mmax
h : σ(pp → h + X) in pb

t /̃t (NNLO) t /̃t (NNLO) + b/b̃ (NLO)

ΜS=Mh�2 ΜH=Mt

EFT: t+t
�

mh
maxH+L

s =8TeV

Σt
SQCD
HpbL, NNLO

6.82 8.48 10.4 12.3 13.9 15.3 16.2 16.9 17.4 17.8 18.1

5.27 7.01 9.23 11.6 13.6 15.1 16.1 16.8 17.3 17.6 17.8

4.17 5.92 8.37 11.1 13.5 15.1 16.2 16.8 17.2 17.5 17.7

3.37 5.06 7.69 10.9 13.5 15.3 16.3 16.9 17.2 17.5 17.6

2.77 4.35 7.10 10.7 13.7 15.4 16.4 16.9 17.3 17.5 17.6

2.31 3.77 6.57 10.5 13.8 15.6 16.5 17.0 17.3 17.5 17.6

1.95 3.29 6.10 10.4 14.0 15.8 16.7 17.1 17.3 17.5 17.6

1.66 2.88 5.66 10.3 14.2 16.0 16.7 17.1 17.3 17.5 17.5

1.43 2.54 5.25 10.3 14.3 16.1 16.8 17.2 17.4 17.5 17.5

1.24 2.24 4.87 10.2 14.5 16.2 16.9 17.2 17.4 17.5 17.5

1.08 1.99 4.52 10.1 14.6 16.3 17.0 17.3 17.4 17.5 17.5

0.955 1.78 4.19 10.0 14.8 16.4 17.0 17.3 17.4 17.5 17.5

0.847 1.59 3.88 9.94 14.9 16.5 17.1 17.3 17.4 17.5 17.5

0.756 1.43 3.59 9.84 15.0 16.6 17.1 17.3 17.4 17.5 17.5

0.678 1.28 3.31 9.73 15.1 16.7 17.1 17.3 17.4 17.5 17.5

0.611 1.16 3.06 9.61 15.2 16.7 17.2 17.4 17.4 17.5 17.5

0.553 1.05 2.83 9.48 15.3 16.8 17.2 17.4 17.5 17.5 17.5

16.14.12.10.8.

6.
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2.

100 120 140 160 180 200

5

10

15

20

MAHGeVL

ta
nΒ

ΜS=Mh�2 ΜH=Mt

mh
maxH+L

s =8TeV

ΣSQCDHpbL, NNLO

6.16 6.92 8.49 10.4 12.1 13.7 14.9 15.8 16.4 16.9 17.3

5.63 5.90 7.38 9.51 11.6 13.4 14.7 15.6 16.2 16.7 17.1

5.86 5.39 6.65 8.98 11.4 13.4 14.7 15.6 16.2 16.6 16.9

6.71 5.31 6.20 8.65 11.4 13.4 14.8 15.7 16.2 16.6 16.9

8.05 5.60 5.91 8.41 11.4 13.5 14.9 15.7 16.2 16.6 16.9

9.79 6.20 5.81 8.24 11.4 13.7 15.0 15.8 16.3 16.6 16.9

12.0 7.09 5.87 8.13 11.5 13.8 15.1 15.8 16.3 16.6 16.9

14.5 8.25 6.08 8.05 11.6 13.9 15.2 15.9 16.3 16.6 16.9

17.2 9.63 6.46 8.01 11.6 14.0 15.2 15.9 16.4 16.7 16.9

20.3 11.2 6.97 8.01 11.7 14.1 15.3 15.9 16.4 16.7 16.9

23.6 13.0 7.62 8.01 11.7 14.1 15.3 15.9 16.4 16.7 16.9

27.1 15.1 8.42 8.06 11.8 14.2 15.4 16.0 16.4 16.7 16.9

31.0 17.2 9.37 8.16 11.9 14.3 15.4 16.0 16.4 16.7 16.9

35.0 19.5 10.4 8.26 11.9 14.3 15.4 16.0 16.4 16.7 16.9

39.2 22.1 11.6 8.39 12.0 14.4 15.5 16.0 16.5 16.7 16.9

43.6 24.7 13.0 8.57 12.0 14.4 15.5 16.0 16.5 16.7 16.9

48.2 27.5 14.5 8.78 12.1 14.4 15.5 16.1 16.5 16.7 16.9
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mmax
h : σ(pp → h + X) in pb

σ(NNLO)/σ(LO) σ(SQCD, t /̃t)/σ(QCD, t), NNLO

ΜS=Mh�2 ΜH=Mt

mh
maxH+L

s =8TeV

KSQCD, NNLO no EW

2.7 2.5 2.3 2.2 2.1 2.1 2.0 2.0 2.0 2.0 2.0

2.8 2.6 2.4 2.2 2.1 2.1 2.0 2.0 2.0 2.0 2.0

2.8 2.8 2.5 2.3 2.1 2.1 2.0 2.0 2.0 2.0 2.0

2.7 2.9 2.6 2.3 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.5 2.9 2.7 2.4 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.4 2.8 2.9 2.4 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.3 2.7 2.9 2.5 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.3 2.6 3.0 2.5 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.2 2.5 3.0 2.6 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.2 2.4 3.0 2.7 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.2 2.4 2.9 2.7 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.3 2.8 2.8 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.3 2.8 2.8 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.3 2.7 2.9 2.3 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.2 2.6 2.9 2.3 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.2 2.6 3.0 2.3 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.2 2.5 3.0 2.3 2.1 2.0 2.0 2.0 2.0 2.0

2.
2.22.8

2.20
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s =8TeV

Σt
SQCD
�Σt

QCD, NNLO

0.17 0.25 0.34 0.45 0.54 0.62 0.69 0.74 0.78 0.81 0.83

0.14 0.22 0.33 0.46 0.57 0.67 0.73 0.78 0.82 0.84 0.86

0.12 0.20 0.32 0.46 0.60 0.70 0.77 0.82 0.85 0.87 0.89

0.098 0.17 0.30 0.47 0.63 0.73 0.80 0.84 0.87 0.89 0.90

0.082 0.15 0.29 0.48 0.65 0.76 0.83 0.86 0.89 0.90 0.91

0.069 0.13 0.27 0.48 0.67 0.79 0.85 0.88 0.90 0.91 0.92

0.059 0.12 0.25 0.49 0.69 0.81 0.86 0.89 0.91 0.92 0.93

0.050 0.10 0.24 0.49 0.71 0.82 0.87 0.90 0.92 0.93 0.93

0.044 0.093 0.22 0.49 0.73 0.84 0.89 0.91 0.92 0.93 0.94

0.038 0.083 0.21 0.49 0.74 0.85 0.89 0.92 0.93 0.93 0.94

0.033 0.074 0.20 0.49 0.75 0.86 0.90 0.92 0.93 0.94 0.94

0.030 0.066 0.18 0.49 0.77 0.87 0.91 0.93 0.93 0.94 0.94

0.026 0.059 0.17 0.49 0.78 0.88 0.91 0.93 0.94 0.94 0.95

0.023 0.053 0.16 0.49 0.79 0.88 0.92 0.93 0.94 0.94 0.95

0.021 0.048 0.15 0.49 0.80 0.89 0.92 0.93 0.94 0.95 0.95

0.019 0.044 0.14 0.48 0.80 0.90 0.92 0.94 0.94 0.95 0.95

0.017 0.040 0.13 0.48 0.81 0.90 0.93 0.94 0.94 0.95 0.95
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mmax
h : σ(pp → h + X) in pb

σ(NNLO)/σ(LO) σ(SQCD, t /̃t)/σ(QCD, t), NNLO

ΜS=Mh�2 ΜH=Mt

mh
maxH+L

s =8TeV

KSQCD, NNLO no EW

2.7 2.5 2.3 2.2 2.1 2.1 2.0 2.0 2.0 2.0 2.0

2.8 2.6 2.4 2.2 2.1 2.1 2.0 2.0 2.0 2.0 2.0

2.8 2.8 2.5 2.3 2.1 2.1 2.0 2.0 2.0 2.0 2.0

2.7 2.9 2.6 2.3 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.5 2.9 2.7 2.4 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.4 2.8 2.9 2.4 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.3 2.7 2.9 2.5 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.3 2.6 3.0 2.5 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.2 2.5 3.0 2.6 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.2 2.4 3.0 2.7 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.2 2.4 2.9 2.7 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.3 2.8 2.8 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.3 2.8 2.8 2.2 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.3 2.7 2.9 2.3 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.2 2.6 2.9 2.3 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.2 2.6 3.0 2.3 2.1 2.1 2.0 2.0 2.0 2.0

2.1 2.2 2.5 3.0 2.3 2.1 2.0 2.0 2.0 2.0 2.0
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2.20
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�Σt

QCD, NNLO

0.17 0.25 0.34 0.45 0.54 0.62 0.69 0.74 0.78 0.81 0.83

0.14 0.22 0.33 0.46 0.57 0.67 0.73 0.78 0.82 0.84 0.86

0.12 0.20 0.32 0.46 0.60 0.70 0.77 0.82 0.85 0.87 0.89

0.098 0.17 0.30 0.47 0.63 0.73 0.80 0.84 0.87 0.89 0.90

0.082 0.15 0.29 0.48 0.65 0.76 0.83 0.86 0.89 0.90 0.91

0.069 0.13 0.27 0.48 0.67 0.79 0.85 0.88 0.90 0.91 0.92

0.059 0.12 0.25 0.49 0.69 0.81 0.86 0.89 0.91 0.92 0.93

0.050 0.10 0.24 0.49 0.71 0.82 0.87 0.90 0.92 0.93 0.93

0.044 0.093 0.22 0.49 0.73 0.84 0.89 0.91 0.92 0.93 0.94

0.038 0.083 0.21 0.49 0.74 0.85 0.89 0.92 0.93 0.93 0.94

0.033 0.074 0.20 0.49 0.75 0.86 0.90 0.92 0.93 0.94 0.94

0.030 0.066 0.18 0.49 0.77 0.87 0.91 0.93 0.93 0.94 0.94

0.026 0.059 0.17 0.49 0.78 0.88 0.91 0.93 0.94 0.94 0.95

0.023 0.053 0.16 0.49 0.79 0.88 0.92 0.93 0.94 0.94 0.95

0.021 0.048 0.15 0.49 0.80 0.89 0.92 0.93 0.94 0.95 0.95

0.019 0.044 0.14 0.48 0.80 0.90 0.92 0.94 0.94 0.95 0.95

0.017 0.040 0.13 0.48 0.81 0.90 0.93 0.94 0.94 0.95 0.95
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modified mmax
h
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modified mmax
h
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modified mmax
h

QCD EFT ΜH=ΜS

SQCD EFT ΜH=ΜS

SQCD EFT ΜH,ΜS

s =8TeV

EFT: t+t
�

MA=1TeV

tanΒ=20

At=1.5TeV

mod mh
maxH+L

350 400 450 500 550 600

10

12

14

16

18

20

22

m� tHGeVL

Σ
tH

pp
®

h+
X
LH

pb
L

[Pak,Zerf,Steinhauser’12]

Matthias Steinhauser — Low-energy theorem and Higgs boson production in the MSSM 22



modified mmax
h

QCD, LO
SQCD, LO
QCD, NLO
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QCD, NNLO
SQCD, NNLO
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Conclusions

3-loop corrections to C1 in the MSSM

all-order LET (C1 ↔ ζαs )

renormalization of evanescent operators

NNLO corrections to gg → h in the MSSM

flexible numerical setup

calculation easily extendable (NMSSM, . . . )

Matthias Steinhauser — Low-energy theorem and Higgs boson production in the MSSM 23


