Davide

HVP lattice finite-volume Giusti

o =—=ROMA
corrections = ASTRE

UNIVERSITA DEGLI STUDI

“m

sonannes GUTENBERG

UNIVERSITAT MAINZ Helmholtz-Institut Mainz

= Motivations
Second Plenary Workshop of

the Muon g-2 Theory Initiative

Helmholtz Institut Mainz

s Current status from Collaborations
18th - 22nd June 2018




Motivations




HVP of the muon
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LO-HVP FVEs

* Chiral Perturbation Theory

Blum et al. 2018; Borsanyi et al. 2017; Chakraborty et al. 2017
Bijnens and Relefors 201 7; Aubin et al. 2016

* Gounaris-Sakurai parameterisation + Luscher formalism

Della Morte et al. 2017 RBC/UKQCD
talk by C. Lehner

ETMC, talk by S. Simula (new updates)

* Time-momentum representation
lzubuchi et al. 2018




Current status

from Collaborations




¥PT Groups
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¥PT Groups
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¥PT Groups

Bijnens and Relefors 2017  NNLO yPT PQyPT + twisted BCs
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FV corrections: different twist angles at same q?

Small corrections with respect to NLO

FVEs sizeable (few %) for present lattices




RBC/UKQCD Collaboration

Blum et al. 2018

L=54+551m
Two ensembles =107 =11 fm a=0.084+0.114 fm

Physical mass point m,L=38+3.9

FVEs corrected with
NLO yPT

Systematic uncertainty from
— the largest ratio of p® to p*

A" a (ud)z 15.9(3.7)-10_10

H conn

Talk by C. Lehner
(updates)

GSL approach: A" a,| (ud)=20(3)-107"




BMW Collaboration

ahO'HVP .10'® Borsanyi et al.2017
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HPQCD Collaboration

Chakraborty et al. 2017

L=24+581fm
T=72+8.61m

Combined FV and discretisation effects (pion tastes)

I mixing to all orders
NLO SYPT + y—p'-m'z in leading interactions

m,=134+311 MeV
mL=32+54

3 lattice volumes @:

_» 5 times larger m_ =220 MeV
a=0.12 fm
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H conn

small FVEs+discr. for Talk by R.S.Van de Water
s quark contribution

Uncertainty: £0.7%
Largest correction for lightest pion masses: 7%
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AFVES

L=21+42fm

T=42+84 fm

m_=185+495 MeV
mL=40+60

FVEs corrected with
 Gounaris-Sakurai

parameterisation
+

Luscher formalism

FVEs: 5% shift in
a, for m_L=4
and near-phys. point

m_=140 MeV m_L=4.0

fit TGS
parameters: m,;® " "]

(7T interactions

important for
_t>1fm

a, = 20.4(4.1) 107" Preliminary

Talk by H. Meyer
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ETM Collaboration

Talk by

T I I

u- and d-quark (connected) contributions

S.Simula L=18+35fm
T=35+7.1fm

m,_ =223+495 MeV
m L=30+538

Mz ~ 320 MeV
a~0.09fm
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interacting 7-7t:  dual + ;-7 representation [note that Aa,HVP(L) depends approximately on ML only]

FVE correction @ a2 — ()
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PACS Collaboration

lzubuchi et al. 2018
FVEs estimated using TMR Two ensembles

comparison between two volumes L=T=54+38.11fm
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IB contribution: FVEs

DG etal. 2017 Blum et al. 2018

s/c contribution only photon propagator

expected to start at O(1/L"3) QED, prescription for.
(IR safe, neutral meson states, m.gg zero mode subtraction

vanishing charge radius)

Talk by S. Simula
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Discussion points

Sizeable FVEs for present lattices in a,>"" (ud)

New systematic lattice study
with several volumes has been performed

' Discrepancy between yPT predictions
and lattice determinations with interacting pions

® o

' Most Collaborations adopt model estimates so far
(new recent efforts for first-principles determinations)

Small QED FVEs
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