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Muon g-2

Figure: [Abi et al. 2021] aµ = g−2
2



HVP Contribution

Figure: [Lehner and Meyer 2020]



Time-Window Observables
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0
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Figure: [Colangelo et al. 2022]



Time-Window Observables

Figure: [Colangelo et al. 2022]



Time-Window Observables

Figure: [Colangelo et al. 2022]



Time-Window Observables

Figure: [Colangelo et al. 2022]

▶ Consistency checks for intermediate-time window or windows
of different hadronic decay channels
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f (x) = −ΨT

f (x)C



C⋆ Boundary Conditions

[Lucini et al. 2016]

Ψf (x + Lêi) = Ψc
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f (x) = −ΨT

f (x)C

▶ BC violate charge & flavor conservation

Aµ(x + Lêi) = Ac
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C-parity basis
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▶ Spectral Decomposition of T q: Largest contribution from pole

for one-pion intermediate states
▶ Proportional to pion formfactor → zero for uncharged case,

also for periodic case



FV Effects: Results

Table: −∆aµ(L)× 1010

MπL C⋆ BC PBC
4 9.74(1.6) 22.4(3.1)
5 3.25(0.23) 10.0(0.4)
6 1.027(0.034) 4.42(0.06)
7 0.311(0.005) 1.924(0.009)
8 0.0909(0.0008) 0.826(0.001)

Table: −100 ×∆aµ(L)/aµ

MπL C⋆ BC PBC
4 1.39 3.20
5 0.464 1.43
6 0.147 0.631
7 0.0444 0.275
8 0.0130 0.118
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▶ C⋆ BC FV effects vanish faster than for periodic

PBC from [Hansen and Patella 2020]



Computational Cost of Precision

C⋆ BC ∼ 2.3 PBC cost ∼ L4
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▶ Muon g − 2 calculations are underway
▶ OpenQ*D: [Campos et al. 2020]:

https://gitlab.com/rcstar/openQxD
▶ Work on FV effects of IB breaking contributions is underway
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The Pole Contribution is Zero for Uneven Numbers
of Translations

Charged Case

1 + (−1)q⟨n⟩

2

Uncharged Case

T 0
1π,pole ∝ | ⟨π0(ℓ′)| Jρ(0) |π0(ℓ)⟩ |2 = 0



Pole Contribution

Table: −100 × ∆a(L)
aµ

MπL |n| =
√

2 2
√

6 2
√

2 Sum PBC
4 1.16 0.104 0.0944 0.0128 1.38 3.17
5 0.428 0.0199 0.0112 0.00103 0.461 1.42
6 0.141 0.00349 0.00124 0.0000764 0.146 0.630
7 0.0433 0.000582 0.000130 < 10−5 0.0440 0.274
8 0.0128 0.0000936 0.0000132 < 10−5 0.0129 0.118

PBC from [Hansen and Patella 2020]



All-orders Expansion in EFT

[Hansen and Patella 2020]

G(x0) = had =

(1)

(1)

a b
+

(1)
a b

(2)

+

(1)

(3)

a bv1 + . . .


