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(g − 2)µ discrepancy Muon g-2 collaboration: 2104.03247



Overview

Experimental values

aexp
µ = 116 592 040(54)× 10−11 Muon g-2 collaboration: 2104.03247

aexp
e = 1 159 652 180.73(28)× 10−12 Hanneke/Fogwell/Gabrielse: 0801.1134

Theory predictions

aSM
µ = 116 591 810(43)× 10−11 whitepaper: 2006.04822

aSM,Cs
e = 1 159 652 181.61(23)× 10−12 Parker/Zhong/Estey/Müller: 1812.04130

Electric dipole moments

|dµ| < 1.5× 10−19 e–cm @ 90% CL Muon g 2 Collaboration: 0811.1207

|de| < 1.1× 10−29 e–cm @ 90% CL ACME Collaboration: Nature 562 (2018) 7727



Discrepancies

∆aµ = aexp
µ − aSM

µ

4.2σ

∆aCs
e

2.4σ

Electric dipole moments

Upper bounds
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EFT procedure

WET: Computation at low scale ∼ 2 GeV

a`, d` in terms of Wilson coefficients

WET: Above 2 GeV

Renormalization Group effects

SMEFT: Above EW scale

Matching and RG effects

Model

Match onto SMEFT or WET



Weak effective theory (WET)

Symmetry

SU(3)C × U(1)em

Fields

u, d, c, s, b, `, ν`, g, γ

Poincaré invariance

Dim 6 operators



aµ in WET

∆a60 GeV
µ = Re

[
2.2× 10−2Leγ

µµ
− 5.3× 10−5LT ,RR

ed
µµbb

+
(

3.5 + 0.65c(c)T

)
× 10−5LT ,RR

eu
µµcc

+ 9.0× 10−6LS,RR
ee

µττµ
− 1.4× 10−6LV ,LR

ee
µττµ

+ 9.8× 10−7LS,RR
ee

µµµµ
− (10cT − 0.64)× 10−7LT ,RR

eu
µµuu

+ (5.0cT − 14)× 10−7LT ,RR
ed
µµss

+ (5.0cT − 0.70)× 10−7LT ,RR
ed
µµdd

− 1.6× 10−7LS,RR
ee

µµττ
−
(

5.9 + 2.3c(c)T + 0.45c(c)S

)
× 10−8LS,RR

eu
µµcc

− 8.0× 10−8LV ,LR
ee

µµµµ
− 3.3× 10−8LS,RR

ed
µµbb
− 2.4× 10−8LS,RR

ee
µµµµ

+ 8.8× 10−9LS,RR
ee
µeeµ

− 4.5× 10−9c̃(c)S LS,RL
eu
µµcc

+ 3.5× 10−9cT LS,RR
eu
µµuu
− 1.2× 10−9LS,RR

ed
µµss

]
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SM Effective Theory (SMEFT)

Symmetry

SU(3)C × SU(2)L × U(1)Y

Fields

u, d, c, s, b, t, `, ν`, g,W , Z ,H

Poincaré invariance

Dim 6 operators



aµ in SMEFT

∆a10 TeV
µ = Re

[
1.7× 10−6C eB

µµ
− 9.2× 10−7CeW

µµ
− 2.2× 10−7C(3)`equ

µµ33

−
(

2.5 + 0.22c(c)T

)
× 10−9C(3)`equ

µµ22

]



Usage

I
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wilsonww
JA/Kumar/Straub: 1804.05033

A Phyton package, which includes

SMEFT running

Complete 1-loop RGEs Alonso/Jenkins/Manohar/Trott: 1312.2014, 1308.2627, 1310.4838

Matching

Complete tree-level matching JA/Crivellin/Fael/Greub:1512.02830
Jenkins/Manohar/Stoffer:1709.04486

Complete one-loop matching Dekens/Stoffer:1908.05295

WET running

Complete 1-loop running JA/Fael/Greub/Virto:1704.06639
Jenkins/Manohar/Stoffer:1711.05270

GitHub: https://github.com/wilson-eft/wilson



wilsonww
JA/Kumar/Straub: 1804.05033

~CWarsaw
SMEFT(Λ)~CWarsaw up

SMEFT (Λ)

~CWarsaw
SMEFT(µW ) ~CJMS

WET(µW )

~CJMS
WET(µlow)~Cflavio

WET(µlow)

wilson.translate.smeft

wilson.run.smeft

wilson.match.smeft

wilson.run.wet

wilson.translate.wet

match_run

E

Λ

µW

µlow
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Summary

Current discrepancy

(g − 2)µ

EFT description

WET, SMEFT for aµ,e and dµ,e

wilson
Complete running and matching
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