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Exercise 1:
The most general generic component expansion of the superfield is

Φ(x, θ, θ̄) = f(x)+θφ(x)+θ̄χ̄(x)+θθm(x)+θ̄θ̄n(x)+θσµθ̄vµ(x)+(θθ)θ̄λ̄(x)+(θ̄θ̄)θψ(x)+(θθ)(θ̄θ̄)d(x).

Calculate Φ1(x, θ, θ̄)Φ2(x, θ, θ̄). Use spinor identities to bring it to the same form as the com-
ponent expanded superfield.

Exercise 2:
Prove the following superspace identities:

a) θαθβ = −1
2ε

αβθθ

b) θαθβ = −1
2εαβθθ

c) (θψ)(θχ) = −1
2(θθ)(ψχ)

d) (θσµθ̄)(θσν θ̄) = 1
2(θθ)(θ̄θ̄)ηµν

Exercise 3:
The covariant derivatives are

Dα =
∂

∂θα
+ iσµ

αβ̇
θ̄β̇∂µ,

D̄α̇ =
∂

∂θ̄α̇
+ iθβσµ

βα̇∂µ.

Show that D̄2F(x, θ, θ̄) is a chiral superfield, where F(x, θ, θ̄) is a general superspace-function
and D̄2 = D̄α̇D̄

α̇. Aquivalently show that D2F(x, θ, θ̄) is antichiral.
Hint: What are D̄α̇D̄

2 and DαD
2 respectively?

Exercise 4:
A chiral superfield is the most general function of the bosonic coordinate yµ = xµ + iθσµθ̄
and θα, which can be parameterized as

Φ(y, θ) = z(y) +
√

2θψ(y)− θθF (y).

It is obvious that the product of two (anti)chiral superfields is again a(n) (anti)chiral super-
field. To construct the kinetic term of the Lagrangian we need the D-term (θθθ̄θ̄-term) of the
product of a chiral superfield and an antichiral superfield. Calculate

Φ̄Φ|θθθ̄θ̄.

Hint: To do this you need to taylor expand the bosonic coordinate, i.e. you need to show
that

Φ(y, θ) = z(x) +
√

2θψ(x)− θθF (x) + iθσµθ̄∂µz(x)− i√
2

(θθ)∂µψ(x)σµθ̄ − 1
4

(θθ)(θ̄θ̄)�z(x).
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