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Isospin beaking e#cts

m=:! mo= 45936(5)M€V
Examples — m, 1 m, = 1.2933317(5)MeV

caused b my E Mgy and Qu = %e.t Qg =" %e

Some strategies on the lattice to include theseef

1.QCD + non-compact QED simlations Duncan-Eichten-Thaek PRL76(1996)389#1.B409(1997)38

1-1.Both efects br PS mesonsyoCHPT bt

1-2.EM eféct only for other hadrons

2.QCD simulation+ sum rules JLQCD CollaborationsShintanket al, arXiv:0806.4222

Das-Guralnik-Mathukow-Young(DGML) sum rule (1967)




QCD+ non-compact QED simlationsRecent esults No disconnected loops

PS meson mass Blumet alfor RBC CollaborationPRD76(2007)114508

2-Bavor DWQCD + guenched non-compact QED

mi(e) = M{ + ! nwo (M) + 1 em(MF) PQCHPT

Aem(M) = 1(Qi ! Q)+ 1o(Qi + Qp)%(mi + myj) + 1. (Qi ! Q))*(mi+ my)+ 1, (QF! QF)(m;i ! my)+ &
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Quenched QCD with Claer quark + quenched non-compact QED

Chiral extrgpolation
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Other hadrons

m [lattice unit]

m [lattice unit]

Blumet al. Namekava-Kikukava
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QCD+DGMLY sum rule JLQCD CollaborationsShintanket al, arXiv:0806.4222
2-Baor QCD with Overlgp quark

I ] ! n
3 dq2 q2' ) A(qz)" DGMLY sum rule

mi (Mg = 0) = 4" f2 m =0
0 q-

Current-Current corrrelator

VIV AGATHG) = (Pl " qud) ! ) A" qua ! Y] A (D)
non-zep only if the chiral symmeir is spontaneouglbroken
Fit ansatz for | (1 (g?) for (ga)? ! G = 2 ny/L
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1 (D((qa)? > 2)im = (;6)6 OPE as = [! 0.001! 0.01
""""""" atm,=0C
» = 993(12)(* 135)(149) Mev2,
A A

Nature: m¢. ! my, =1261 MeV*

Fit ansatzOPE-type Fit ansatzZCHP Ftype

1.Calculations \ery similar to HadonicVacuum Blarization ér g-2.

2.ChPT bt at the smallet q gsOS-parameterO.
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Future ?

1.QCD with u-d mass diffrence

RHMC: positivity br Clover ?
or Reweighting ?

2.disconnected loops
all-to-all ?
3.full QED ?

Renormalization Wiviality ?
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