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Lattice HVP

m Hadronic Vacuum Polarisation Y
computed from vector-vector
correlator

B [ime-momentum representation
[Bernecker & Meyer "11]

gLOHVP _ 2 / K(t)C(t)dt
0

m K(t) depends on Muon mass

m Need to match dimensionless
simulations onto physical units

m Result goes like square of scale

m To get a-°HVP t0 0.5%, need
scale to around 0.25%
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Scale setting

m We use the Wilson-flow
based w, to set the scale
[Lischer '10, BMWc '12]

m Enables BMW isospin
scheme, where wy, M,
My, Myy are same in
QCD and QCD + QED

® W, can’t be measured
experimentally

m Need to use another
quantity to get physical
value

m Previously, we have used
the Q) baryon
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GEVP to isolate ground state
m Wuppertal smearing and GPoF

Localised states consistent with
resonances & quark model

However, nonlocal “scattering
states” not extracted

Search for resulting
contamination

m Change smearing
m Change volume
m Multi-state fit

No sign of these contaminations

However, no concrete bound on
resulting uncertainty
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Pion decay constant

m Alternative scale setting oo ' '
quantity: f; ~0wss2s -
m Effective decay constant from T om0k
pseudoscalar-pseudoscalar =
correlator shows clear plateau pmEr |
m Select plateau region using 0.05510'7 L > 5
uncorrelated x? /i
m Goodness of fit from Q-value 10

[Bruno & Sommer '23]

. . 10°
m Combine Q-values using

one-sided Kolmogorov- &40 107 g
Smirnov test : 10-2d
m Use heatmap to identify 10

2.0

acceptable plateaus

1.5 2.5 3.5
tmin/fm
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Continuum limit of wyf;

m Continuum limit with
our 6 finest lattice
spacings

m [sosymmetric point in
FLAG scheme

m Use Zeuthen flow as
extra systematic
[Ramos & Sint '16]

m As usual, compare 1o
and 2o quantiles, and
take the larger

m Here thatis 1o
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Electromagnetic effects

m Physical value from Valence-valence (and valence-lepton)

Tt — uty,
m Need to account for
radiative corrections

m \alence-valence taken Sea-sea
from electro-quenched

RM123 [Di Carlo et. al. "19] @
m Sea-sea computed using
our fermion determinant

derivatives
Sea-valence (and sea-lepton)

m From SU(3) flavour
suppression,
sea-valence negligible
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Isospin-breaking windows

m Hecompuied with true window
functions

m Upper bounds removed

m Otherwise analysis was
identical and blinded

m Negligible impact on final
result
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Data-driven tail

m Long-distance region above 10t ' ' '
2.8fm computed in data-driven
approach 103
m Contributes less than 5% of the .
final value SR
N

m Strong suppression of rho peak
— tensions between experiments

TETITT BRI BN AR RTT T BTNt AR

significantly reduced = N
m Independently integrate each h 100
experiment that has over 95%
coverage ol ;:((5) | [
m Average them together (inner E—— Kasoo(s) 1 3
error bars) 000 035 050 075 100
Vs /| GeV
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Data-driven tail
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Data-driven tail

m We have updated our
uncertainties to be
over-conservative

m o change to central value

m Additional uncertainties
associated with:

m Ordering of averaging and

integration

m Other experiments with less

coverage

m Effect of CMD3 on the average
m Difference between KLOE and
BaBar on the rho peak

m Negligible impact on final result
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Short-distance window (below 0.4 fm)

m New test of agreement
between lattice and
perturbation theory

m Good agreement below
0.3fm

m Perturbation-theory-
motivated fit form
justified

m Results updated with new
scale setting: Very little
change
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Intermediate window (0.4 fm to 1.0fm)

m New check: how much mx .
did the new ensemble RN .
improve precision? \ 3

. S o02 10727E
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Long-distance window (above 1.0fm)

m New result, add
together:

m Lattice calculations
for all contributions
to 1.0 — 2.8fm

m Data-driven tail for
2.8fm to infinity

m Lattice results
corrected with SRHO
taste-breaking model
with uncertainty from
NNLO SXPT

m Uncertainty dominated
by scale setting and
statistics
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Optimised sub-windows

Window splitting / fm s Error in a5}
_ Hififﬁ”:”?dzHH:H-H
m For the full result, use different [ ———m—"—""3" = = "
set of sub-windows
m Optimise for minimum final

variance
m 00 04im was best SD )
window found
m Try different splittings of
0.4 — 2.8fm into one, two, or
three sub-windows

m Best was:
0.4 — 0.6fm,
0.6 —1.2fm, and
1.2 — 2.8fm
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