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Answer: The first two are lambda?/(161¥s), and the third is
9 times this. (You can adapt Schwartz (5.33) to get this.)
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Answer: The first two are lambda2/(16π2s), and the third is 9 times this. (You can adapt Schwartz (5.33) to get this.)


This "at threshold" means (because the pions are massless) that one of the 4-momenta is
zero. The reason for the vanishing of the amplitude when a pion momentum vanishes is that
the pions defined here, to first order, represent the symmetry variations of the field Phi, i.e.
the variations that don't change the potential, so there is an underlying "shift symmetry", but it
is obscured by the way Phi is expanded. See section 28.2.1 of Schwartz to see, for the case
N = 2, how one could define the fields to make the shift symmetry manifest. Even though the
symmetry is not manifest here, it remains true that a pion does not interact with anything else
unless its derivative - i.e. its momentum - iS honzero.

Hint: Write the
amplitudes in
terms of
Mandelstam
parameters,
and remember
that s+s+u=0 for
massless
particles.



tajac
Callout
This "at threshold" means (because the pions are massless) that one of the 4-momenta is zero. The reason for the vanishing of the amplitude when a pion  momentum vanishes is that the pions defined here, to first order, represent the symmetry variations of the field Phi, i.e. the variations that don't change the potential, so there is an underlying "shift symmetry", but it is obscured by the way Phi is expanded. See section 28.2.1 of Schwartz to see, for the case N = 2, how one could define the fields to make the shift symmetry manifest. Even though the symmetry is not manifest here, it remains true that a pion does not interact with anything else unless its derivative - i.e. its momentum - is nonzero. 
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Hint: Write the amplitudes in terms of Mandelstam parameters, and remember that s+s+u=0 for massless particles. 




