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Higgs decay into two photons
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Neutral Higgs decay into two
photons

e SM contribution in LO:
scalar pseudoscalar
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H — ~~ atthe LHC

* Important for Higgs masses

-~ - py — P - Y 4
- ] VY e WY — W r 4

e Y VoS el | | V4 I | | B 4 4 N\ L y 4
> » B = = << = & = = EE e s 5w F
r ] yF F ¥ T | | e B 7 . 1T w7
&; =2 = ~ = - - Y -

Y 7 ~ — S g SR S ~

= = R

8000
H— vy

M, = 130 GeV

o))
o
o
o

Higgs signal
4000

2000

Events /500 MeV for 108 pb-”

80 100 120 140
(GeV)



Corrections in higher orders |
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e NLO-QCD:

* NNLO-QCD: large top masses
* NLO: electroweak



Corrections in higher orders |

* NLO-QCD:

- SUSY-OCD: NLO ?



Diagrams in NLO SUSY-QCD

* QCD contributions:

H A- - -

e SUSY-QCD contributions:

gluino
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Tensor structure of the amplitude
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* Scalar part of the amplitude
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Projectors
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* on-shell photons

e Coefficients

through application of

"
I

— d’Alembert operators
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Amplitude in NLO
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Methods

* Difficulty:

up to 4 mass scales

— Dilagrams in asymptotic expansion
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* Exact calculation:
— Algorithm by
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Tools

* Diagrams generated with
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* translation of symbolic QGRAF-notation with
Q2E

as input for EXP

e EXP - asymptotic expansions

- preparation for a FORM based program
e.g. MATAD
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Regularization

* Dimensional Regularization (DREG)
— Vviolates SUSY

A pseudoscalar = Y5

I«

— problems with 75 in d dimensions

L

* Dimensional Reduction (DRED)
— respects SUSY at low orders

— Lorentz Indices Iin 4 dimensions
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Amplitude In NLO:;

QCD:

SUSY-QCD:
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Amplitude in NLO:

QCD:
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Conclusion

Decay inNLO: H. A — ~
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up to n =

3 — good convergence

* with SUSY-particles: gluino and stops
—— Outlook:

— Analytic calculation

— Inclusion of bottom and sbottom-effects
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