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Lepton magnetic anomaly
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Given the present exper. and theor. (LQCD) accuracy, an important source of
uncertainty are long distance electromagnetic and SU(2) breaking correction
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a?VP : Lattice results

alO—HVP £y 10T aCO—HVP £y 1010 aFOHVP (Y 108
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169.1 (4.9) 619.0 (17.8) 266.9 (4.1)
13.49 (0.77) 53.1 (2.5) 36.2 (1.1)
3.50 (0.16) 14.75 (0.56) 25.8 (0.8)
—3.8 (0.4) smwi7 —12 (4)  BMWl7 —2.4 (0.3) sMwiz
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1.9 (0.8) 71 (2.5) 3.0 (1.1)
~0.002 (0.001)  —0.0053 (0.0033)  0.001 (0.002)
0.004 (0.001)  0.0182 (0.0036) 0. 032 (0.006)
total 1.9 (1.0) 7.1 (2.9) 0 (1.3)
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Light quark contribution
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Correlator representation
V(1) =V ()4 Vi (1),

low and intermediate time distances long time distances

Vo ()= —— [~ dsils e R (5)
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udsc-quark contributions
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Isospin-breaking
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LIB corrections
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photon zero-mode: OED,
M. Hayakawa and S. Uno, 2008
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u-,d-quark contributions
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LIB corr.: o &% 25, o
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perturbative estimate at LO
G. Martinelli and Y.-C. Zhang, 1982

ZEeUML)  ZRe (ML) ZRe(M2) Zfe(M2)

1.90 1.629 (41) 0.859 (15) 1.637 (14) 0.990 (9)
4 T 1.95 1.514 (33) 0.873 (13) 1.585(12) 0.980 (8)
) 2.10 1.459 (17) 0.909 (6) 1.462 (6) 0.958 (3)

RI-MOM @ O, ! ) see talk by M. Di Carlo, Tue 17.30
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LIB corr.: udsc-quark contributions
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DG et al,2019; PRD99(2019) 114502

in the ratio various systematics cancel out
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MUonE experiment
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Uncertainty (: 2. 10‘10) close to the experimental statistical target (= 0.3%) of [ o l ‘6
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Conclusions

The HVP contribution is currently one of the most important sources
of the theoretical uncertainty to the muon (g-2) * LQCD

We have performed a first-principles lattice QCD+QED calculation of @, .

Our result agrees with recent determinations based on dispersive analyses.
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evaluation of the quark-disconnected terms and relaxation of the gQED

approximation %} §%

development of an analytic representation of the correlator for s- and c-
quark contributions

In progress...
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use of the @ the point




