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Strong magnetic fields

on QCD matter:

MAGNETIC PION-TO-VACUUM AMPLITUDES

In 𝐵 = 𝐵 Ƹ𝑧, new axial and vector pion decay constants appear (similar for 𝜋0)

Magnetars Early UniverseHeavy Ion Collisions

Four independent form factors arise when hadronizing quark currents (restricted by 𝒞,𝒫,𝒯: 𝑓
𝜋0
(𝐴2)

= 0)
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PION MASSES AND DECAY CONSTANTS

Nambu-Jona—Lasinio model:

Pion masses

Coppola+ 1802.08041

Coppola+ 1907.05840

Pion decay constants

▪ 𝜋0 is diagonal in Fourier basis

▪ 𝜋− is diagonal in Ritus basis

Some convenient definitions:

Reg: MFIR-3D

Three parametrizations

https://arxiv.org/abs/1802.08041
https://arxiv.org/abs/1907.05840


CHARGED PION LEPTONIC DECAY

We obtain a model-independent expression for the 𝜋− → 𝑙− ҧ𝜈𝑙 decay width (using different gauges)

Coppola+ 1810.08110

Coppola+ 1910.10814

For 𝐵 >𝑚𝜋−
2 −𝑚𝑙

2 and 𝐵 ≫𝑚𝑙
2,

𝑛 =0 and 𝑚𝑙~0 approximately

▪ Decay strengthened by B 

(1000 times at 𝑒𝐵 =1 GeV2).

▪ No helicity-supression in 𝑩!

▪ Ratio 𝛤𝑒/𝛤𝜇 dramatically enhanced 

by B (~0.5 at 𝑒𝐵 =1 GeV2).

▪ Anisotropic angular distribution 

of outgoing ҧ𝜈𝑙 for large B.
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