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Constraints on the two-pion contribution to HVP arXiv:2010.07943 [hep-ph]

Addressing the lattice vs pheno puzzle
• BMWc studies suggest HVP modifications in region < 2 GeV
• ππ channel dominates⇒ unitarity/analyticity constraints

Dispersive representation of pion VFF

= + + . . .

FVπ (s) = Ω1
1(s)×Gω(s)×GNin(s)
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Dispersive representation of pion VFF

= + + . . .

FVπ (s) = Ω1
1(s)×Gω(s)×GNin(s)

• Omnès function with ππ P -wave phase shift δ11(s) as input:

Ω1
1(s) = exp

{
s

π

∫ ∞

4M2
π

ds′
δ11(s′)

s′(s′ − s)

}
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Addressing the lattice vs pheno puzzle
• BMWc studies suggest HVP modifications in region < 2 GeV
• ππ channel dominates⇒ unitarity/analyticity constraints

Dispersive representation of pion VFF

= + + . . .

FVπ (s) = Ω1
1(s)×Gω(s)×GNin(s)

• isospin-breaking 3π intermediate state: ρ–ω interference

Gω(s) ≈ gω(s) = 1 + εω
s

(Mω − i
2Γω)2 − s
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Addressing the lattice vs pheno puzzle
• BMWc studies suggest HVP modifications in region < 2 GeV
• ππ channel dominates⇒ unitarity/analyticity constraints

Dispersive representation of pion VFF

= + + . . .

FVπ (s) = Ω1
1(s)×Gω(s)×GNin(s)

• heavier intermediate states: use conformal polynomial

GNin(s) = 1 +

N∑
k=1

ck(zk(s)− zk(0))
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Modifying aππµ |≤1 GeV

• include “lattice” datum with

tiny uncertainty in fit
• three different scenarios:

• “low-energy” physics:
ππ phase shifts

• “high-energy” physics:
inelastic effects, ck

• all parameters free

• effects on phase shifts,
hadronic running of
αeff

QED, pion charge radius,

space-like VFF

−2

−1

0

1

2

3

480 490 500 510 520 530

∆
δ1 1

(s
i
)

[◦
]

1010 × aππµ
∣∣
≤1 GeV

dependence of the phase shifts on aππµ

“low-energy” scenario: ∆δ11(s0)

“low-energy” scenario: ∆δ11(s1)

combined scenario: ∆δ11(s0)

combined scenario: ∆δ11(s1)

32

32.5

33

33.5

34

34.5

35

480 490 500 510 520 530

1
0
4
×

∆
α
(5

)
π
π

(M
2 Z
)∣ ∣ ≤1G

eV

1010 × aππµ
∣∣
≤1 GeV

correlations between aππµ and ∆α
(5)
ππ(M2

Z)

phase shifts
ck, N − 1 = 3
ck, N − 1 = 4
all parameters

2

https://arxiv.org/abs/2010.07943


Constraints on the two-pion contribution to HVP arXiv:2010.07943 [hep-ph]

Modifying aππµ |≤1 GeV

• include “lattice” datum with

tiny uncertainty in fit
• three different scenarios:

• “low-energy” physics:
ππ phase shifts

• “high-energy” physics:
inelastic effects, ck

• all parameters free

• effects on phase shifts,

hadronic running of αeff
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space-like VFF
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Modifying aππµ |≤1 GeV

• “low-energy” scenario: local changes in cross section of

∼ 8% around ρ

• “high-energy” scenario: impact on pion charge radius and

space-like VFF⇒ chance for independent lattice-QCD
checks

• requires factor ∼ 3

improvement over

χQCD result:

〈r2
π〉 = 0.433(9)(13) fm2

→ arXiv:2006.05431 [hep-ph] −0.1
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