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Abstract
We compute all one-loop six-point scattering amplitudes with external pions and kaons within the framework of three-flavor Chiral Perturbation Theory (ChPT). We use distinct pion,

kaon and η meson masses, but maintain the isospin limit, thus neglecting mass differences between charged and neutral particles (as this is a QED-dominated effect). Rather than separate

amplitudes for each channel, we write generic amplitudes using the flavor Lie algebra, generalizing the concept of stripped amplitudes.

The goal: generalize this
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2+1-flavor ChPT
The low-energy effective field theory of QCD withmu = md < ms and no heavier quarks
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Feynman diagrams

Strangeness-conscious Lie algebra

π+ K+

K̄0η

∼

= index contraction = kaon (any)

= pion (any) = kaon (S = +1)

= η meson = kaon (S = −1)

Removal of η’s
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Strangeness rules
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Cayley–Hamilton theorem

a b + (a ↔ b) = a b = δab
a

bc
= ϵabc

The multi-mass propagator

N -flavor Fierz identity
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2+1-flavor Fierz identity
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The triangle integral
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Numerator up to rank 3, master integral reduction not practical

Large number of symmetries under simultaneous permutation of q1, q2, q3 andMa,Mb,Mc


