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Extended scalar QED model

(diagrams below + all
tterations of these diagrams)

2B | BN
4+ Study effects of low-energy niw states on '\/WVV\I MAAN

ayHVP within extended chiral perturbation N 4

theory /scalar QED that includes «t’s, p’s, O\(-e’Z)

and Y’s [Jegerlehner & Szafron, EPJC71

1632 (2011)] ;7N

& (same theorg used to compute ﬁwlte— ’VWV\:L'\I \NVW\/
volume + staggered discretization ‘O TT ,/'
corrections) S

% Include leading interactions that couple
p and nn channels with g,=5.4, gonrr =6.0, ZRRLL IR 2L B
fp=0.21 GeV ANV — NV

O(e2gp? x q2/\y2)

R. Van de Water HVP contribution to muon g-2 with (2+1+1) HISQ quarks 1



Formulae

4+ Compute 11T levels numerically from poles and residues of 1(g?) in Appendix B of
Chakraborty et al., PRDD96 (2017) no.3, 034516
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ni—-p Contributions to a, (Model)
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e \Vithout interactions: p dominates, nn
negligible (due to finite volume,
staggered pions).

e \With interactions: p mixes with mm and
its contribution spread over many
states.

e Total a, same in both cases (<0.5%).

e Noisy data = fitter can’t tell difference.

Model in B. Chakraborty et al 1601.03071
Phys. Rev. D96 (2017) 034516 (App. B)



Equivalent Fits (x2/dof = 1)

1072 e Fit unable to resolve difference

1073 - between one or multiple rho

- mesons; spreads contribution
1074 1
: over multiple terms.

= 107°
7 e Negligible difference for t<4fm,
10-° .
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1077
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Fit3| 0711008 | 0.7810.04 0.8410.10. 1.7610.36 | 608(8)
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Comparison with hoisy data
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Long-distance contributions from GEVP

4+ Plot shown by Blum at USQCD All-Hands” meeting in April shows contributions to a,"VP

from from individual lattice nn energy levels obtained from GEVP analysis [https://
indico.fnal.gov/event/16470/session/1/contribution/13/material/slides/O.pdf]
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Comparison with extended sQED

4+ Compute T1TT levels and contributions to aHVP on a~0.15 fm physical-mass ensemble,

which has similar spectrum to RBC/UKQCD example
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