
Quantum Field Theory III
HS 10, Exercise sheet 6

Due date: 3.11.2010

Exercise 1:
Show that in a renormalizable theory with one chiral superfield with a superpotential of the
form W (Φ) = aΦ +mΦ2 + gΦ3 one can always eliminate the aΦ-term by a redefinition of the
field (assuming that m and/or g are non-vanishing).
Hint: Look at a theory with m chiral superfields with W (Φ) = aiΦi +mijΦiΦj + gijkΦiΦjΦk.
How does this superpotential change under a transformation Φi → Φi + bi?

Exercise 2:
In exercise sheet 5 you showed that the component expanded chiral superfield is

Φ(x, θ, θ̄) = z(x) +
√

2θψ(x)− θθF (x) + iθσµθ̄∂µz(x)− i√
2

(θθ)∂µψ(x)σµθ̄− 1
4

(θθ)(θ̄θ̄)�z(x).

Calculate Φ|θ=θ̄=0, DαΦ|θ=θ̄=0 and D2Φ|θ=θ̄=0.
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