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1. Effective QCD lagrangian from problem set 4 can be supplemented by two 4 deri-
vative terms, one of them taking a form of the commutator squared,
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where e is a free parameter. Calculate the lowest order interaction term by expan-
ding U in terms of the Goldstone boson fields in SU(3). Use explicit form of the
SU(3) structure constnats dijkand fijk.

2. Loop corrections to the masses of Goldstone bosons (self energies) calculated from
the lowest order lagrangian L2
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with M = diag(m,m,ms) are of the same order as the p4 effective lagrangian. Here
the relevant terms are the ones correspnding to the Gasser-Leutwyler coefficients
L4 − L8:
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with χ = 2B0M . Expand L4 up to two fields Using exponential parametrization of
U) and show that
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and calculate coefficients a and b in terms of the quark masses and constants L4−L8.


