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Problem 2.1

Solve the constraint

D̄α̇f(x, θ, θ̄) = 0 , for D̄α̇ = −∂α̇ − iθβσµβα̇∂µ ,

and a general complex superfield f(x, θ, θ̄).

Problem 2.2

a) Compute the anticommutation relations of the operators

Qα = ∂α − iσµαα̇θ̄α̇∂µ , Qα̇ = −∂α̇ + iθβσµβα̇∂µ .

b) Compute the supersymmetry transformations of the lowest and θ component for a general

and a chiral superfield using

δξf(x, θ, θ̄) = (ξQ+ ξ̄Q̄)f(x, θ, θ̄) .

Problem 2.3

a) Show that the superalgebra is left invariant by the transformation

Q→ Q′ = e−iαQ , Q̄→ Q̄′ = eiαQ̄ , α ∈ R . (∗)

b) Assume that chiral superfields Φi transform under the symmetry transformation (∗) as

Φi → Φi′ = eiqiαΦi , qi ∈ R .

Compute the transformation law of the component fields φi, χi, F i.

c) Derive the necessary transformation law of the superpotential W (Φ) such that one obtains

an invariant Lagrangian.

d) Consider the superpotentials

W1 = mΦ2 , m ∈ R , W2 = yΦ3 , y ∈ R , W3 = W1 +W2 .

Which W s satisfy the transformation laws derived in c) and under which conditions.


