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Strong experimental context
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2016: Commissioning, first
data
2018: Data run

Muon storage magnet and detector

wuw 0062

JPARC E34

Persistent discrepancy ~ 3 — 3.5 o 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 humerical codes (SuSpect,
NMSSMTools)



Direct lattice QCD calculation of LO HVP
L. Lellouch, R. Malak, K. Miura et al (BMW collaboration)

e |nitial goal: determine aVELO with ~ 3% total accuracy (later ~ 1%)
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e 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

10 First step
Ab initio calculation of the
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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 a,

- Moments can be determined in lattice QCD

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



2nd Workshop on Muon g-2 and EDM in the LHC Era

2012 May 25 LPNHE Paris
1222RCO08

Project for 2016

This Workshop is aiming at
getting all theoreticians,
experimentalists and
engineers, involved or

Series of Workshops started in 2010 at e e

experiment. P resentatmmj 0]

LPNHE (JUSSieU) .th'e curre.n_t status an%[tlhe
Two other editions in 2012 and 2014 R e

Yy
existing and growing g-2/EDM
french collaboration.

~Y 25 —_ 30 part|C|pantS The impact of muon g-2 and EDM
measurements will be reviewed
in the context of the narrowing
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3rd Workshop on Muon g-2, EDM and Flavour Vielation in the LHC Era
9-1Z december 2714 LFNHE Pass
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Local Organization
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L. Marguet

Have the next meeting in
Marseille in 2016
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