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Strong experimental context

FNAL E989

2016: Commissioning, first

data

2018: Data run

JPARC E34

Persistent discrepancy ∼ 3− 3.5 σ between theory and experiment



Aims and scope

Address theoretical challenges surrounding the study of the anomalous magnetic moment of the
muon

- reduce the hadronic uncertainties

develop new approaches (lattice QCD, RGOPT, moment analysis,...)

- determine the impact of the forthcoming precision measurements on models of new physics

higher order calculations and/or RG resummations, updating numerical codes (SuSpect,
NMSSMTools)



Direct lattice QCD calculation of LO HVP

L. Lellouch, R. Malak, K. Miura et al (BMW collaboration)

• Initial goal: determine aHVP,LO
µ with ∼ 3% total accuracy (later ∼ 1%)

→ already interesting as
aexp
µ

−aSM
µ

a
HVP,LO
µ

≃ 4%

• Ultimate goal: compete with phenomenology with accuracy <∼ 0.5%

First calculation directly at physical quark masses, in large volumes, at 4 (going on 5) lattice spacings, for full control

over all sources of error
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⇒ clearly on the right track



Beyond LO HVP and toward HLbL on the lattice

M. Knecht, J.-L. Kneur, L. Lellouch, K. Miura, S. Narison, E. de Rafael, B. Reichert, et al

Most promising route → include EM directly in lattice QCD calculations
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First step

Ab initio calculation of the
neutron-proton mass difference
S. Dürr et al, Science 347 (2015) 1452

BMW collaboration

(cf. PP highlights by L. Lellouch)

Goal: beyond taking apart the

physics behind this important mass

difference, develop the tools for in-

clusion of EM effects and validate

the approach

With K. Miura: using this new technology to develop and explore entirely new approaches to
calculation of HVP and HLbL



Expansion of HVP in moment approximants

E. de Rafael, Phys. Lett. B 736 (2014)
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- Tested with a toy-model −→ 4th approximation already within 0.4 % of toy model’s result for aHV P
µ

- Moments can be determined in lattice QCD

- Tests of lattice QCD as compared to evaluation of moments with data



Project for 2016

Series of Workshops started in 2010 at

LPNHE (Jussieu)

Two other editions in 2012 and 2014

∼ 25 – 30 participants

https://indico.in2p3.fr/events/6637

https://indico.in2p3.fr/events/10304

Have the next meeting in
Marseille in 2016


