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HW assignment 6
Due Tue Apr. 19 at the lecture

Consirer Yukawa theory with the Lagrangian (17.1) but with massless π-meson

L =
1

2
∂µφ∂

µφ− M2

2
φ2 + ψ̄

(
iγµ∂µ −m

)
ψ(x)− gφψ̄ψ

∣∣∣
M2=0

=
1

2
∂µφ∂

µφ+ ψ̄
(
iγµ∂µ −m

)
ψ(x)− gφψ̄ψ

The bare propagator will be massless, G(0)(p) = 1
−p2−iε .

Working in terms of unrenormalized fields and bare g0 and m0, calculate the δM correction in the leading order in
g2 and show that the exact pion propagator does not have a pole at p2 = 0. What would be the expression for pion
mass in the first non-trivial order in perturbation theory (in terms of g0, m0 and the UV cutoff)?. Will the location
of this pole be tachionic (M2 < 0) or normal( M2 > 0)?


