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QEDL finite-volume effects on masses
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Finite-volume coefficients
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QED corrections to the HVP

(1) (2) (3) (4)

(5) (6) (7) (8)

(9) (10) (11) (12)

Figure 1. The twelve connected diagrams contributing at NLO

(a) (b) (D)

Figure 2. Diagrams (a) and (b) are the LO connected contributions to the HVP, whereas (D) is

the NLO disconnected contribution consisting of four diagrams.

equivalent up to numerical factors in the summation of diagrams, briefly present the result

for charged ones. Note that for neutral currents in the continuum in infinite volume the

Ward identity implies that ⇧µ⌫
EM(q) = (qµq⌫ � q2gµ⌫)⇧EM(q2). The quantity ⇧µ⌫

EM(q2) is

infrared divergent and it is therefore conventional to calculate the subtracted quantity
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EM (q2) and ⇧̂µ⌫, (1)
EM (q2) are the LO and NLO terms, i.e. O (e2)

and O (e4), respectively. The connected diagrams needed at NLO for the HVP are those in

fig. 1. Seeing that some of these diagrams are equal up to relabelling of momenta in the

loops, we only need to calculate diagrams (1), (2), (3), (5), (9), (11) and (12). Diagrams (1)

and (2) do not depend on the external momentum and thus cancel in the subtraction, so

only (3), (5), (9), (11) and (12) contribute. We therefore call these diagrams the embedded

sunrise (E), contact (C), embedded tadpole (T), sunset (S) and photon exhange (X) dia-

grams. It should be noted that also the diagrams in (D) in fig. 2 are needed at NLO, but
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QED corrections to K`2
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QED corrections to 
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Next steps
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Finite-volume coefficients
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