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Pion TFF and pion pole contribution to HLbL
𝜋0 transition form factor (TFF)  ⇒ 𝜋0-pole contribution to HLbL

Main issue
• similar TFF shape,

but positive vs negative disconnected signs

• shift 𝑎𝜇
𝜋0−𝑝𝑜𝑙𝑒

by ~2%

• Comparable to current lattice uncertainties

Rept.Prog.Phys. 88 (2025) 8, 080501Phys.Rev.D 111 (2025) 5, 054511

disconnected diagram contribution to 𝑄2ℱ(−𝑄2, −𝑄2)

Resolving this lattice discrepancy is essential for a 
controlled pion-pole HLbL prediction



Sign of disconnected diagram

• RBC/UKQCD-24 Rept.Prog.Phys. 88 (2025) 8, 080501

first results with a positive sign, crosschecked independently within the collaboration.
• BMW-23 / Mainz-CLS-19: PhysRevD.111.054511,PhysRevD.100.034520 negative sign contribution
• related work

• JLQCD-12, RBC/UKQCD-22 :  PhysRevLett.109.182001, PhysRevLett.130.191901

Γ(𝜋0 → 𝛾𝛾), negative sign 
• CLQCD-26  Su. et al arXiv:2607.27868

pion TFF at several 𝑄2 , suggest positive sign
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