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Homework 2

Question 1 Show that with

δξφi =
√

2ξT εψi (1)

δξψi =
√

2iσµεξ∗∂µφi +
√

2ξFi (2)

δξFi = −
√

2iξ†σ̄µ∂µψi i = +, − (3)

the SUSY algebra closes off-shell.

Question 2 Consider a number of chiral smultiplets (φi, ψi, Fi) with a superpotential W (φi). Show
that the Lagrangian

L = Lkin + Lint (4)

with

Lkin = ∂µφ∗i ∂µφi + ψ†i iσ̄
µ∂µψi + F ∗i Fi (5)

Lint =
∂W

∂φi
Fi −

1

2

∂2W

∂φi∂j
ψTi εψj + h.c. (6)

is supersymmetric.

Question 3 a. Show that W = mφ+φ− gives the first example we studied (note that if we have
a U(1) under which φ± has charge ±1, this is the only allowed superpotential.)

b. W = hφ+φ− gives our second example.

c. W = φ(φ21 − f) + mφ1φ2 gives the O’Raifeartaigh potential. Work out the
spectrum at φ1 = φ2 = 0.

Question 4 (lower priority) Show that a general superfield satisfies

A′(xµ, θ, θ̄) = A(xµ − iξσµθ̄ + iθσµξ̄, θ + ξ, θ̄ + ξ̄) (7)

(do this just for a few components).

Question 5 For the chiral superfield

Φ(x) = φ(x) +
√

2θψ(x) + iθσµθ̄∂µφ(x)− i√
2
θ2θ̄σµ∂µψ(x) + θ2F (x) +

1

4
θ2θ̄2(x)

(8)

evaluate the supersymmetric transformation

δxiΦ = (ξαQα + ξ̄α̇Q̄
α̇)φ(x) . (9)

Convince yourself that this reproduces the transformation we wrote before for the
component fields.


