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1. Kinetic terms

(a) Write the chiral superfield

ΦL(x, θ) = ϕ(x) +
√

2 θψ(x) + θθ F (x) , (1)

in the Φ(xµ, θ, θ̄) representation by shifting the coordinates according to this

result from the previous sheet: Φ(xµ, θ, θ̄) = ΦL(xµ + i θσµθ̄, θ, θ̄).

(b) Calculate the θθθ̄θ̄ coefficient of Φ†Φ.

2. F-term SUSY breaking

Take the superpotential

W (Φ1,Φ2,Φ3) = λΦ1

(
Φ2

3 −M2
)

+ µΦ2Φ3 , with

(
M2 >

µ2

2λ2

)
. (2)

(a) Check that supersymmetry is broken because not all Fi can be zero simultane-

ously. (Remember: F †
i = −∂W

∂φi
)

(b) What is the value of the potential V =
∑

|Fi|2 at the global minimum?

What are the expectation values for the scalar fields at the minimum?

(c) Identify the goldstino. What are the masses of the other fermions?

(For a generic superpotential W = 1
2
mijΦiΦj + 1

3
λijkΦiΦjΦk, the fermion mass

part of the Lagrangian is Lmf
=

(
−1

2
mij − λijk〈φk〉

)
ψiψk + h.c.)

(d) What are the masses for the bosons?

(The boson mass part of the Lagrangian is contained in Lb = −V .)


