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Exercise 1:
Compute the non-Abelian generalization of the field strength superfield

Wα = −1
8

(D̄D̄)e−2VDαe
2V

in Wess-Zumino gauge expressed in y, θ, θ̄ - coordinates

V = VWZ = θσµθ̄vµ(y) + i(θθ)θ̄λ̄(y)− i(θ̄θ̄)θλ(y) +
1
2

(θθ)(θ̄θ̄) (D(y)− i∂µvµ(y)) .

Here it is understood that all fields are contracted with the hermitian generators, i.e. V ≡
V AtA, implying vµ ≡ vAµ tA, λ ≡ λAtA and D ≡ DAtA.

Exercise 2:
Consider the Lagrangian of supersymmetric QED

L =
∫
d2θd2θ̄

(
Φ̄+e

2eV Φ+ + Φ̄−e
−2eV Φ−

)
+
[∫

d2θ

(
1
4
WαWα +mΦ+Φ−

)
+ h.c.

]
.

This Lagrangian is invariant under U(1) gauge transformations

Φ± → e±ieΛΦ±

V → V − i

2
(Λ− Λ̄)

Wα → Wα,

where ±e is the charge of the chiral superfield Φ±
1.

Expand this Lagrangian in components and verify that it describes a massless gauge boson
(the photon) and a charged massive fermion (the electron), as well as a massless neutral
fermion (the photino) and a massive charged scalar (the selectron).

Hint: Use the gauge invariance of the Lagrangian to perform the calculation in the Wess-
Zumino gauge.

1Note that we need two oppositely charged chiral superfields Φ+ and Φ− to have a gauge invariant massterm.
The corresponding massless theory is invariant with only one chiral superfield Φ.

1


