
summary Loopverein & Generators

Marcus Weber, MPI Munich

MPI Munich

Marcus Weber, MPI Munich summary Loopverein & Generators



Outline

Tools and Automatization
Alternative 1-loop calculations: OPP vs generalized unitarity
SloopS
Photos Monte Carlo
Whizard

EW corrections in the TeV region
MSSM

renormalization in the complex MSSM
SUSY Higgs Yukawa couplings to bottom quarks at NNLO

Marcus Weber, MPI Munich summary Loopverein & Generators



Alternative 1-loop Calculations

new methods

1-loop amplitude
M =

∑
Coeff × loop integral

idea: “direct” construction of coefficients
⇒ loop amplitude known
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SLOOPS applications

application examples

Higgs and neutralino masses

Higgs and Chargino decays

χ̃±, τ̃ , W/Z production at ILC

cosmology, Ωχh2
@1 − 2%

⇒ 1-loop corrections needed
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Photos Monte Carlo
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Photos Monte Carlo
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Whizard 2.x: Monte Carlo Generator for ILC
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Whizard 2.x: Monte Carlo Generator for ILC
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Whizard 2.x: Monte Carlo Generator for ILC
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EW corrections in the TeV region
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EW corrections in the TeV region

observations

subleading terms important

2-loop may be relevant

higher loops needed

(recent) 2-loop results in high energy limit for [Kuehn et al ’03-’10]

fermion-fermion-vector form factor. up to N4LL.

4f scattering, e+e−
→ qq̄. up to N3LL

W pair production at linear collider and LHC. up to N2LL.
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EW corrections in the TeV region

real W/Z radiation will compensate these effects.

can real radiation be separated?
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Renormalization in the complex MSSM
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Renormalization in the complex MSSM

want BR ⇒ need all decays

⇒ (nearly) all sectors of the cMSSM have to be renormalized simultaneously
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Renormalization in the complex MSSM
studied several renormalization schemes to find best scheme

effect of bad renormalization scheme
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Renormalization in the complex MSSM
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SUSY Higgs Yukawa couplings at NNLO

bottom Yukawa couplings in MSSM for large tan β

dominate Higgs boson production & decay processes
gg → φ dominant for tan β . 10
gg → φbb̄ dominant for tan β > 10

large NLO SUSY corrections to bottom Yukawa couplings

resummation possible [Carena, Garcia, Nierste, Wagner] [Guasch, Haefliger, Spira]
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SUSY Higgs Yukawa couplings at NNLO

2-loop SUSY QCD corrections to
∆b [Noth, Spira]

need 2-loop self energies at zero
momentum

impact
scale dependence reduced
BR uncertainty reduced

applications e+e− → bb̄φ, tb̄H−

Noth, Spira
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Conclusions

for ILC to reach full potential higher order corrections mandatory

fully automated NLO generators for ILC desirable
significant recent progress in new methods
well underway for QCD/LHC, first steps taken for EW/ILC
will be available

potentially large radiative corrections in MSSM
careful treatment of all effects needed
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