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1. Motivation
i)                                                                            helicity suppressed 

sensitive probe af SM extensions
attention in SUSY

ii) Effects from weak-scale new physics

iii) Ongoing experimental searches

iv) Strong dynamics cancels out partially in the ratio

SM can reach this precision
present predictions:

Required             corrections

*

**

**

* Marciano and Sirlin ’93
** Finkemeier ’96



2. Overview

i) Our observable

ii) Framework: ChPT with photons and leptons *

* Knecht et al. ‘00

iii) LO result [            ]

iv) NLO result

already
calculated*

our aim



3. Virtual photon corrections

i) Feynman diagrams in which the photon connect to the lepton

•Using the physical               mass in the amlitude of

•Using a set of “effective” one-loop diagrams evaluated
 to              in d-dimenionsGenuine two-loop

calculation with the one-loop
subdivergences already

subtracted



Virtual photon corrections (continuation)

ii) Non-1PI contributions

iii) 1PI contributions

iv) Final contributions

*

* Bijnens et al. ‘93

what we have
to calculate



Virtual photon corrections (continuation)

vi) Form factors in d-dimensions

vii) Results*

* Bijnens et al. ‘97
* Gasser et al. ‘99



4. Matching
i) Amplitude UV finite local counterterm 

ii)                needs to be estimated truncated large-NC QCD

iii) Meromorphic approximation of form factors* 
OPE

* Moussalam ‘97
* Knecht et al. ’01
* Cirigliano et al. ’04 ‘06



5. Real photon corrections

i) Radiative decay

ii) Amplitude*

* Bijnens et al. ’93
** Kinoshita ‘59

Inner Bremssttrahlung (IB)

Structure dependent (SD)

iii) Results
IB contribution
Interference between IB and SD
SD contribution

**



6. Phenomenology
i) Observable

ii) Perturbative organization

iii) Result

Matching uncertainty estimated in a conservative way: 
100% of the local contribution + residual scale dependence



Phenomenology (continuation)

Finkemeier 

Marciano et al. 



7. The individual                   modes

LO result
Universal short-distance 

EW correction Kinoshita’ 56

This work atStudied at               : 
Given in Knecht et al. ’00
Estimated in Descotes-
   Genon et al. ‘05

The only remaining task: 
at

Future
work


