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MOTIVATION

Leading contributions to aµ

The leading contributions to the anomalous magnetic
moment of the muon aµ from the hadronic sector are the
hadronic vacuum polarization (HVP) and the hadronic
light-by-light scattering (HLbL) [2]. Pions, being the
lightest mesons, contribute substantially to both HVP
and HLbL.

DEFINITION AND ELASTIC SOLUTION

The pion vector form factor (VFF) is defined as

〈π+(q1)π
−(q2)| jµ(0) |0〉 = (q1 − q2)µF

V
π (s),

where s = (q1 + q2)
2.

disc [FV (s)] = 2i Im [FV (s)] = 2it̃∗1(s)σππ(s)FV (s),

σππ(s) =
1

16π

√
1− 4m2

π/s,

t̃1(s) = sin(δ̃1(s))e
iδ̃1(s)/σππ(s).

Omnès–Muskhelishvili solution [3]

FV (s) = PA(s) exp

{
s

π

∫ ∞

4m2
π

ds′

s′
δ̃1(s

′)

s′ − s− iε

}
︸ ︷︷ ︸

Ω[δ̃1](s)

.
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We need a model that:

• preserves analyticity and unitarity;

• maps to Ω[δ̃1](s) at low energies;

• provides an accurate high-energy description;

• includes contributions from coupled channels;

• includes isospin-violating effects.

FORMALISM [1, 4]

Vij(s) = Ṽij(s) + VRij(s) + VCij(s)︸ ︷︷ ︸
VRCij(s)

,

VRij(s) = −
nR∑
l,l′

g
(l)
i

(
G(l,l′)(s)−G(l,l′)(0)

)
g
(l′)
j ,

VCij(s) = gCij, G(l,l′)(s) =
δl,l′

s−m2
l

,

Mi(s) = ci −
nR∑
l,l′

g
(l)
i G(l,l′)(s)α(l′)s,

Σk(s) =
s

π

∫ ∞

sthr,k

ds′

s′
σk(s

′)ξ2k(s
′)|Γk(s

′)|2

s′ − s− iε
,

tRC = [1− VRCΣ]
−1 VRC,

Multi-channel solution [4]

Fi = Γout,i [1− VRCΣ]
−1
ij Mj.

ξi(s) disc [Fi(s)] = 2i

nC∑
k=1

T ∗
ik(s)σk(s)ξk(s)Fk(s).

Isospin-violating effects

Photon-resonance mixing:

G 7→ Ĝ =
[
1−GsααT

]−1
G,

g
(l)
i 7→ ĝ

(l)
i = g

(l)
i − e2α(l)ci.

ρ− ω and ρ− φ mixing:

c1 7→ c1

(
1 + κω

s

s−m2
ω + imωΓω

+ κφ
s

s−m2
φ + imφΓφ

)
.

CHANNELS INCLUDED

ππ channel:

σ1(s) =
1

16π

√
1− 4m2

π

s
≡ σππ(s),

ξ1(s) =
1√
3

√
s− 4m2

π;

4π channel:

σ2(s) =
1

16π
s2
√
1− 16m2

π

s

7

,

ξ2(s) =
1√
3

√
s− 16m2

π.

π0ω channel:

σ3(s) =
1

16π

λ
1/2
π0ω(s)

s
,

ξ3(s) =
2
√
C̃ω√
3

λ
1/2
π0ω(s),

where λab(s) =
(
s− (ma +mb)

2
) (

s− (ma −mb)
2
)
.
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