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BMW collab., 2002.12347

Isospin symmetric

o 1o 1o

connected light connected strange connected charm disconnected
633.7(2.1)(4.2) 53.393(89)(68) 14.6(0)(1) -13.36(1.18)(1.36)

QED Strong isospin-breaking

isospin-breaking:
valence connected disconnected

connected -1.23(40)(31)  disconnected -0.55(15)(10) 6.60(63)(53) -4.67(54)(69)

bottom; higher order;

isospin- breaklng perturbative
0.11(4)

connected 0.37(21)(24) disconnected -0.040(33)(21)

QED Finite-size effects

isospin-breaking: 'Sosﬂ'gjgn g)‘e"'c

mixed
connected -0.0093(86)(95) disconnected 0.011(24)(14) 0.0(0.1)

1010xaHLO-HVP = 707'5(2°3)stat(5°0)3ys[5-S]tot
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El-Khadra @ Lattice 2021

Lattice QCD + QED

nybrid: combine data &
attice

data driven

+ unitarity/analyticity
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A EEIE (Maiani-Testa)
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Scattering states

continuum
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T state kinematics
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RBC-UKQCD collab. (2004.09440)
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elley @ Lattice 2021 i (mixing)
K @ Use RI-SMOM

LL finite-volume correction AN convert to MSbar
J n perturbatively
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i=1 j=1 \/
Ilat

perturbative Wilson coeffs. (7 ) Q| K) (lattice)
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little indication of exc. stat. cont. for Q,
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Bailas, SH, Ishikawa, PTEP 2020, 4, 043B0/7 (2000); arXiv:2001.11779

TH BB X C(t) = /Oodw p(w)e™ " ~ <O|J6_ﬁt J|0)
0

2T NV pw) Z(S(w - Ex)[(X|J]0)*  ~ (0]J 6(w — H) J|0)
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IH L dw'SA(w,w)p(w)  ~ (0] Sa(w, H) J|0)
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7=0
(shifted) Chebyshev polynomials 1.0 2.0 — 1.0 0.5 0.2 0.0
o (z) =
0.5 -
T (z) =2x — 1
(x) =8z — 8z + 1 _
= 0.0
~
K * % —0.5 -
T 4 (r) =222 —1)T;(x) —T;_{(x) "
—1.0 ':
0.0 0.8 1.0

14

Best” approximation can be obtained with

2 [" 1
¢ = —/ do S (—ln +26089> cos(j0)
0

7T (11 99 . . . - - -
best” = maximal deviation 1s minimal
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Bailas, SH, Ishikawa, PTEP 2020, 4, 043B07 (2000); arXiv:2001.11779
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Bailas, SH, Ishikawa, PTEP 2020, 4, 043B07 (2000): arXiv:2001.11779
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Gambino and SH, arXiv:2005.13730
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