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Kinoshita et al. ’90,Remiddi , Laporta  

Muon g-2: the QED contribution 
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 EW contribution to g-2 muon 
from Eduardo de Rafael
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New Physics : naive scaling 
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Contributions from known particles: The Standard Model 

QED

EW

HVP

HLBL





After CERN but before Brookhaven 

How good we know hadronic contributions? 



Kinoshita‘85
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Quark-hadron duality 
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• VMD => predictions

• Short distance matching VMD 



Quark-hadron duality 
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Light by light contribution

<latexit sha1_base64="omOPq3w/UH/UQxVWElooBM884nI="></latexit>

LQCD = q̄(i�µD
µ �m)q � Gµ⌫Gµ⌫

4

<latexit sha1_base64="1y4DeIHOI4BaGqilMNpv3CvuXgk=">AAACJnicbVDLSsNAFJ3UV62vqEs3g0UQhJJUUEEKRV24rGAf0KRlMp20QycPZiZCCQH/xY2/4kahIiII+ilO0i609cAwh3Pu5d57nJBRIQ3jQ8stLC4tr+RXC2vrG5tb+vZOQwQRx6SOAxbwloMEYdQndUklI62QE+Q5jDSd4WXqN+8IFzTwb+UoJLaH+j51KUZSSV29EscWRgzCq6RjeRGEVkgTWIGWyxGOrRBxSZWdeakVm0 fq65STQoquXjRKRgY4T8wpKVbPv17uP495rauPrV6AI4/4EjMkRNs0QmnH6RTMSFKwIkFChIeoT9qK+sgjwo6zMxN4oJQedAOuni9hpv7uiJEnxMhzVKWH5EDMeqn4n9eOpHtmx9QPI0l8PBnkRgzKAKaZwR7lBEs2UgRhTtWuEA+QCkiqZNMQzNmT50mjXDJPSuUblcYFmCAP9sA+OAQmOAVVcA1qoA4weABPYAxetUftWXvT3ielOW3aswv+QPv+AQbqp10=</latexit>

Dµ⇡ =
@µ⇡

1 + ⇡2

QCD

<latexit sha1_base64="kqv/y2yytiHNa3qj9pLddW2kWl4="></latexit>

LChPT(⇡) = Dµ⇡Dµ⇡ + g4(Dµ⇡Dµ⇡)
2

UV

IR

Short distance

Long distance

• ChPT ’80

• VMD ’89

• g-2  

<latexit sha1_base64="4MkOeG6Ir3G/DIuMloDYi5oH0BM="></latexit>

aLbyL
µ =

⇣↵
⇡

⌘3
✓
Nc

4⇡

◆2 1

3

✓
m

F⇡

◆2 
ln2

✓
M

m

◆
+ c� ln

✓
M

m

◆
+K

�
+O(N0

c )



Light by light contribution
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Short distance constraints

Melnikov Vainshtein



Melnikov-Vainshtein Limit 


• Other Large N contributions   


• Large N Short distance limit directly in the 4-point 
function


• In this limit it  is possible to write an OPE relation 
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Melnikov-Vainshtein Limit

• Contribution to two helicity amplitudes: π0 and a1 
exchange


• Model to correctly reproduce this  s.d. limit, 
numerically important



Hlbl: status 2020

Collaboration with L. Cappiello O. Cata, D.Greynat, A. Iyer
•  arXiv:1912.02779 PRD
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Anatomy of kaon decays and prospects for lepton flavour universality violation

• Motivated by B-anomalies we study LFUV Kaon decays


•

GD, A.M. Iyer, F. Mahmoudi, S. Neshatpour
arxiv 2206.14748

https://arxiv.org/search/hep-ph?searchtype=author&query=Iyer%2C+A
https://arxiv.org/search/hep-ph?searchtype=author&query=Mahmoudi%2C+F
https://arxiv.org/search/hep-ph?searchtype=author&query=Neshatpour%2C+S
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