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Introduction

A non-abelian vector superfield V has gauge transformations

e2V ′
= eiΛ̄e2V e−iΛ, (1)

where Λ is chiral and Λ̄ is anti-chiral.
We can choose the Wess-Zumino gauge

VWZ = (θσµθ̄)vµ + iθ2θ̄λ̄− iθ̄2θλ+
1

2
θ2θ̄2D. (2)

Questions

1. Find the gauge transformations of Wα = −1
4D̄

2(e−2VDαe
2V ).

2. Show that in the Wess-Zumino gauge

Wα = −1

2
D̄2(DαV )− 1

2
D̄2([DαV, V ]). (3)

3. Show that
[DαV, V ] = (σµνθ)αθ̄

2[vµ, vν ] + iθ2θ̄2[vµ, (σ
µλ̄)α]. (4)

4. We have shown in class that

− 1

4
D̄2(DαV ) = −iλα + θαD + i(σµνθ)α(∂µvν − ∂νvµ)− θ2(σµ∂µλ̄)α. (5)

Show that adding the quadratic term in V makes the derivatives into covariant
derivatives, i.e.

∂µvν − ∂νvµ → ∂µvν − ∂νvµ − i[vµ, vν ], (σµ∂µλ̄)α → [∂µ − ivµ, (σµλ̄)α]. (6)

5. There remains a term depending on θ̄ in the formula for Wα. Show that this
term can be absorbed into a translation xµ → yµ = xµ + iθσµθ̄. After doing this
translation the superfield Wα is expressed in terms of variables (y, θ), as befits a
chiral superfield.

6. Let us introduce a chiral superfield with gauge transformations

Φ′ = eiΛΦ, Φ̄′ = Φ̄e−iΛ̄. (7)

One can write a gauge-invariant Kähler potential Φ̄e2V Φ. Compute the D-terms
(i.e. the terms containing the auxiliary field D) arising from the Kähler potential
and from the gauge kinetic terms∫

d4xd2θd2θ̄Φ̄e2V Φ +
1

32π
=
∫
d4xd2θ τ tr(WαWα), (8)

where τ = 4πi
g2

. What scalar potential is produced by integrating out D?
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