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Exercise 1:

a) Compute the supercurrent for the massless Wess-Zumino model, with Lagrangian

L = (∂µz)†(∂µz)− iψσµ∂µψ̄ + F †F.

To do this you first compute the usual Noether current, which is given by∑
l

δχl
∂LL

∂(∂µχl)
≡ −(εαNµ

α + N̄µ
α̇ ε̄

α̇),

where δχl are the supersymmetry transformations of the various fields. For a chiral mul-
tiplet we use

δz =
√

2εψ,

δψα = −
√

2εαF +
√

2iσµ
αβ̇
ε̄β̇∂µz,

δF =
√

2i∂µψσµε̄.

We know that the action is invariant under supersymmetry, but the variation of the La-
grangian is always a total derivative

δL = εα∂µK
µ
α + ∂µK̄

µ
α̇ ε̄
α̇

It is easy to show that the divercence of the usual Noether current is also related to the
variation of the Lagrangian

εα∂µN
µ
α + ∂µN̄

µ
α̇ ε̄

α̇ = −δL.

Putting everything togeter we obtain a conserved quantity, which we call the supersym-
metry current

Sµ ≡ Nµ +Kµ, with ∂µS
µ = 0.

b) Compute the change in the supersymmetry current when you add to the massless Wess-
Zumino Lagrangian the Lagrangian with the superpotential

LW =
[(

1
2
mΦ2 +

1
3
gΦ3

)
F-term

+ h.c.

]
.
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