Exercises for lecture by H. Leutwyler

1. Evaluate the positive frequency part of the massless propagator
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for Im 2% < 0. Show that the result can be represented as
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2. Evaluate the d-dimensional propagator
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at the origin and verify the representation
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How does this expression behave when d — 4 ?

3. Leading order effective Lagrangian:

L£® = FZQ (D, UDFUY + XU + UX") + hyD,0D"9
DU = 8,U —ivy + ap)U + i U(v, — a,)
X = 2B (s+ip)
D,6 = 0,0+ 2(a,)
(X) =trX

e Take the space-time independent part of the external field s(x) to be isospin
symmetric (i. e. set m, = mg = m):

s(x) =m1l+35(z)

e Expand U = expi¢/F in powers of ¢ = gz; 7 and check that, in this
normalization of the field ¢, the kinetic part takes the standard form

L? =19,6-9"¢ — 1M*6* + ...
with M2 = 2mB.

e Draw the graphs for all of the interaction vertices containing up to four of
the fields ¢,v,,a,, 5,p, 0.



