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Muon anomalous magnetic moments
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* Time-momentum representation :
D. Bernecker and H. B. Meyer, Eur. Phys. J. A 47,148 (200)
LO—HVP __ S
al = / dt w(t)C(t)

Connected light/strange

* Intermediate window quantities: under Iso-spin symmetric
T. Blum, et al,, (RBC/UKQCD), Phys. Rev. Lett. 121, 022003 (2018) Wilson
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= QOverlap fermions (Neuberger, 1998) Ginsparg-Wilson relationship
1
Dov(p) = p(1 + v5€(v5 D (—p))) Dovys + V5 Dov = ;DOU%DOU

= Connected piece of the vector meson correlation functions

Copt = () TI‘[%D_l(y|fE0)%D_1(5170|y)]>
Y “ylz) = <y|a:> + Dyt (y|z)
L (yle) = Z poprmlC )o'(z)  ~2000 paris

= Measure each parts seperately




* Chiral symmetry of Overlap fermions guarantees

Ly = ZA
Z 4(641) from PCAC
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e Reaches less than 0.02% error Y3
F.-C.He, Y.-J. Bi, T. Draper, K.-F. Liy, 2.F. Liy, Y.-B. Yang, arXiv:2204.0924-6 4



Symbol I3 xT a (fm) Mz Netg Nae Ny oo Ac
48] 183 % 96 0.11406(26) 139 100 12 4 234
641 643 x 128  0.08365(25) 139 92 8 4 187
2+1 DWF 3
24D 243 x 64 0.1940(19) 141 232 8 2 263
(RBC/UKQCD) .
32D 323 x 64 0.1940(19) 141 134 8 4 230
48D 483 x 64 0.1940(19) 141 47 8 6 116
al2m130 48 x 64 0.12121(64) 131 23 8 4 180
a09m130 64% x 96 0.08786(47) 128 22 8 4 200
2+|1L+é HISQ  a12m310 243 x 64  0.12129(89) 305 54 16 1 224
(MILC) a09m310 323 x 96 0.08821(71) 313 39 16 1 195
a06m310 483 x 144  0.05740(50) 319 32 8 1 243
a04m310 643 x 192 0.04250(40) 310 54 2 1 167
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e Overlap multi-mass inverter
valence pion mass [120, 700] MeV

e Light quarks :
valence pion mass = 135 MeV

e Strange quark :
valence quark mass = 103(3) MeV




* Connected light window contributions

Wm Zt Wy ( ) X [H(tv tOvA)

* Two difference weighting functions
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 OV/DWF and OV/HISQ are consistent
at continuum limit

* OV/DWEF result is higher than unitary DWF
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 All cases have obvious slope

 OV/DWF and OV/HISQ are consistent
* at continuum limit

* Consistent with unitary DWF [1] with
value 27.0(2)
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(1] T. Blum, et al., (RBC/UKQCD), Phys. Rev. Lett. 121, 022003 (2013)




* HISQ ensembles (MILC) with a ~ [0.04, 0.12] fm at 310 MeV pion mass
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* DWF ensembles (RBC/UKQCD) with L ~ [4.66, 9.31] fm at physical pion mass
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High statistical measurements with Overlap fermions are feasible

 Gauge dependence is still large with same overlap valence actions at a = 0.085 fm

On-going disconnect and charm contributions

Smaller lattice spacing results are needed

Challenging : full contributions using Overlap fermions
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