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(g-2) history of relevant corrections
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Light by light scattering contribution

9

How to improve on the present calculations?  

1. Space like doubly-virtual measurement of π0 TFF at BESIII (Q12, Q22~0.5-1 GeV2)
2. Dispersive analysis for ππ, KK, … loops contribution to (g-2)

Pauk, 
Vanderhaeghen, 

(2014)

Colangelo, 
Hoferichter, Procura, 

Stoffer, (2017)
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Light by light sum rules
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Sum rule I (Isospin=0)
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Sum rule I (Isospin=0)
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⌦(s) =

✓
⌦⇡⇡!⇡⇡ ⌦⇡⇡!KK̄

⌦KK̄!⇡⇡ ⌦KK̄!KK̄

◆
Coupled channel Omnes

N/D technique + left-hand cuts (conformal map)

ππ->ππ ππ->KK



Subtraction constants
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Subtraction constants

Soft photon limit (q1=0)

H
�1�2 ! HBorn

�1�2

s = �Q2, t = u = m2
⇡
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Subtraction constants

Soft photon limit (q1=0)

H
�1�2 ! HBorn

�1�2

s = �Q2, t = u = m2
⇡

For space like photons: generalized 
polarizabilities

± 2↵

m
⇡

Hn

+±
s+Q2

= (↵1 ⌥ �1)
⇡

0 + ...

± 2↵

m
⇡

(Hc

+± �HBorn

+± )

s+Q2
= (↵1 ⌥ �1)

⇡

+ + ...
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γγ → ππ (Q2=0)
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σ

f0

f2

f0

Experiment:
γγ→π+π-: Mark II (’90)   ,CELLO (’92),     Belle (’07)
γγ→π0π0: Crystal Ball (’90)   , Belle (’09)

I.D., Vanderhaeghen 
(work in progress)

Single channel

Coupled channel

| cos ✓| < 0.6 | cos ✓| < 0.8

Born

see also Dai (’14), 
Hoferichter (’11), 

Garcia-Martin et. al 
(’10)
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I.D., Vanderhaeghen 
(work in progress)

σ

f0

f2

γγ → ππ (Q2=0.5)

f0

f2

Ongoing experiment:  
BES III

Born

Single channel

Coupled channel

| cos ✓| < 0.6 | cos ✓| < 0.8

Currently results for Q2=0.5 without VM in the left-hand cut…
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 γγ → πη (Q2=0)

⌦(s) =

✓
⌦⇡⌘!⇡⌘ ⌦⇡⌘!KK̄

⌦KK̄!⇡⌘ ⌦KK̄!KK̄

◆

Coupled-channel dispersive 
treatment for J=0 is crucial 

a2(1230) described as a Breit Wigner 
resonance

I.D., Deineka, 
Vanderhaeghen 

(work in progress)

Coupled channel: 
with VM

Coupled channel: 
no VM

I.D., Gil, Lutz 
(2011), (2013)
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 γγ → πη (Q2=0.5)

I.D., Deineka, 
Vanderhaeghen 

(work in progress)

⌦(s) =

✓
⌦⇡⌘!⇡⌘ ⌦⇡⌘!KK̄

⌦KK̄!⇡⌘ ⌦KK̄!KK̄

◆

Coupled-channel dispersive 
treatment for J=0 is crucial 

a2(1230) described as a Breit Wigner 
resonance

a2

a0

I.D., Gil, Lutz 
(2011), (2013)
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Coupled channel: 
with VM

Coupled channel: 
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Summary and Outlook

Thank you!
32

‣ In light of the new Belle data (2015) for f2(1270) TFFs and using LbL sum rules we 
predicted (Λ=2) TFF for f2(1565)  

‣ Update for meson contributions to (g-2) LbL  
Tensor mesons contributions found to be small compared to anticipated exp. 
uncertainty 1.6*10-10  
 

Axial vector mesons contributions (satisfying Landau-Yang theorem constraint) 
evaluated by 2 groups and found to be between (0.64 - 0.75 ± 0.27)10-10

 

‣ Next steps?  
Need to take into account f0(500) and non resonant contributions in a dispersive 
approach

‣ Main ingredients: γγ*→ππ, πη,… (work in progress). Can be used in different 
(g-2) dispersive approaches.   
 
It is important to validate dispersive treatment of γγ*→ππ, πη,… with upcoming 
BES III data
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Light by light scattering

Observables in experiment  e+e� ! e�e+X
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Born amplitudes (Q2≠0)
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Differential cross section

d�
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Born amplitudes (Q2≠0)

total
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