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Precision approach to HVP & HLbL:
Data driven dispersive analysis

However:
HVP  – Experiment coordinated
HLbL - Theory  coordinated

input: hadronic/radiative processes
cross-check: 𝜸𝜸(∗)𝜸𝜸(∗) → 𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉𝒉



Artwork M. Hoferichter

G. Colangelo, M. Hoferichter, M. Procura and P. Stoffer

Data driven dispersive  HLbL

PRD90 (2014)113012
M. Vanderhaeghen,V. Pauk

JHEP 1409 (2014) 091

𝛾𝛾∗𝛾𝛾∗ → 𝜋𝜋0,𝜋𝜋𝜋𝜋





π0,η,η‛ Transition Form Factors (TFF)

ω→π0γ*

φ→π0γ*

e+e-→π0ω

φ→ηγ*



γγ*→π0



Slide: G. Colangelo, I.Danilkin

γ(*) γ(*) → ππ; ηπ; KK

γγ→ππ, KK, ηη, πη (Belle: 07,08, 09,10, ..)
γγ*→ππ, πη (BESIII in progress)



arXiv:1808.04823

𝑒𝑒+𝑒𝑒− → 𝜋𝜋+𝜋𝜋−𝜋𝜋0
ππ phase shifts + e+e-  3 π data
Eur.Phys.J. C74 (2014) 3180

DP: e+e-  π+π-π0 to π0 TFF

M Hoferichter, B-L Hoid, B Kubis, S Leupold, S P. 
Schneider



BESIII: PRD98, 112007(2018)

⁄𝜔𝜔 𝜙𝜙 → 𝜋𝜋+𝜋𝜋−𝜋𝜋0





ω→π0γ*

γ*→φ→π0γ*

e+e-→π0ω

γ*→φ→ηγ*

result  bη(m2
φ)

φ→ηγ* BR 10-4

bπ0(m2
φ)  φ→π0γ* BR 10-5

V →  Pγ*  and e+e- → PV processes

Phys.Lett. B757 (2016) 362-367

Phys.Lett. B742 (2015) 1-6

bφπ0 = (2.02±0.11) GeV−2

bφη =(1.17 ± 0.10−0.11
+0.07)GeV−2

KLOE



γ*→φ→ηγ*

γ*→φ→π0γ*

A2 Phys.Rev. C95 (2017) 025202

γ*→ π0ω

KLOE PLB742 (2015) 1

KLOE PLB757 (2016) 362



arXiv:1509.02194

DR: Similar strategy for η as for π0

From e+e-  π+π-η to η TFF
𝜂𝜂′ → 𝜋𝜋+𝜋𝜋−𝑒𝑒+𝑒𝑒−

𝜂𝜂′ → 𝜋𝜋+𝜋𝜋−𝜋𝜋+𝜋𝜋−
BESIII
in progress



Radiative widths of η,π0

γZ → η,π0 Primakoff
PrimEx PRL 106,162303(2011) KLOE-2 Taggers

5fb-1 => δГ(π0→γγ)

e+e-: γγ →π0

δΓ(η→γγ) ~3.5%

PrimEx-II:
Γ(π0→γγ) = 7.80eV ± 0.7% stat. ± 1.5% syst. 

Two exp. techniques:



Amplitude analysis of  the π0π0 system in radiative J/ψ decays

BESIII Phys.Rev. D92 (2015) 052003
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