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Two points for this talk:

1) Attempt to explain the apparent cancelation of connected and disconnected
SIB, see BMW-20:
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Figure 1: List of the contributions to aµ, including examples of the corresponding Feynman diagrams.

Solid lines are quarks and curly lines are photons. Gluons are not shown explicitly, and internal quark

loops, only if they are attached to photons. Dots represent coordinates in position space, a box indicates

the mass insertion relevant for strong-isospin breaking. The numbers give our result for each contribution,

they correspond to our “reference” system size given by Lref = 6.272 fm spatial and Tref = 9.408 fm

temporal lattice extents. We also explicitly compute the finite-size corrections that must be added to

these results, these are given separately in the lower right panel. The first error is the statistical and the

second is the systematic uncertainty; except for the contributions where only a single, total error is given.
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2) For connected diagram itself, found significant FV correction in LM-20:

infinite volume: 9.0(0.8)(1.2)×10−10

L = 5.5fm: 5.25(76)(29)×10−10

Volume adjustment for comparison of connected diagram in isolation required



Define for up and down contributions
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with valence mass mv and a symmetric expansion point ∆mu = −∆md .

The valence-mass derivative then relates c ′(mv ) = −2M(mv ) and

d ′(mv ) = −2O(mv ) .
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In LM-20 we derive in NLO PQChPT
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In these expressions L3 is the spatial volume. Note the valence and sea
masses mv and ml .
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We can then isolate c and d defined before in NLO PQChPT by

∂

∂mv
CNLO,PQχPT,conn. =

5

9

∂

∂mv
c = −10

9
M ,

∂

∂mv
CNLO,PQχPT,disc. = −1

9

∂

∂mv
d =

2

9
O .

From Eq. (1) it then follows that
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and therefore that within NLO PQChPT

M = O .

Since the connected plus disconnected SIB enters as M −O (see page 1),
in NLO PQChPT we expect complete cancellation between connected
and disconnected SIB but individually they are non-zero.
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NLO PQChPT then also predicts for the individual contributions

aSIB,conn.,NLOPQχPT
µ = −aSIB,disc.,NLOPQχPT

µ

≈ 6.9 × 10−10

which compares reasonably well with the finite-volume lattice results

aSIB,conn.,BMW−20
µ = 6.59(63)(53) × 10−10 ,

aSIB,disc.,BMW−20
µ = −4.63(54)(69) × 10−10 .

In LM-20 we then use FV NLO PQChPT to compute the finite-volume
corrections for the connected SIB contribution individually, which are
significant:

LM-20, infinite volume: 9.0(0.8)(1.2) ×10−10

LM-20, L = 5.5fm: 5.25(76)(29) ×10−10 .

For comparisons of connected/disconnected SIB contributions in
isolation, FV corrections non-negligible!

Thanks!
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