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Set-up
T x L3 periodic, Euclidean, all-orders representation
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Similar expansion for                      �aµ(x0|T, L)

Lüscher (1986)



volume dependence Compton amplitude
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spacelike photons only

Leading L-dependence

Result

Modeling the amplitude
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Monopole form

D. Brommel et al. (QCDSF/UKQCD) (2007) 
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Numerical estimates

M⇡ = 137 MeV mµ = 106 MeV M = 727 MeV

F⇡(Q
2) = [1 +Q2/M2]�1 T reg

ChPT
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Implications for g-2

Non g-2 implications

kernel for vector polarization 
function at momentum transfer of  

 
CLS D200, 

ΔG(x0 |∞, L) ×
1 GeV2

Mπ ≈ 200 MeV, MπL ≈ 4.2

from M. Cè, K. Miura et al., in progress

Also good agreement with BMW and RBC estimates         Thanks for listening!
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Diagrammatic expansion

Some subtleties in assigning Poisson modes

n1 = (0, 0, 1)

n2 = (0, 0, 1)
⌘

1
2

3

understood as a gauge redundancy → gauge fixing to catalogue effects

Lüscher (1986)

n2 = (0, 0, 0)

n3 = (0, 0, 1)

Loop momenta are summed… rewrite using Poisson summation

n = (nx, ny, nz) can be interpreted as loop pion wrapping the torus
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All orders diagrammatic expansion
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Leading contributions: only one pion wraps the torus

Leading terms
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one-particle 
irreducible vertices

dressed 
propagators

leading 2-wrap 
contribution

All L dependence inside…
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Exponential decay? p = pnn̂+ p?Decompose:
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pole contributions → on-shell pions → physical Compton amplitude


