Physikalisches Institut, Albert-Ludwigs-Universität Freiburg Übungen zur Vorlesung

Supersymmetrie WS 07/08

Prof. Dr. J. Reuter Blatt 5 (Hochhaus/803), 8407

Hausaufgabe 4 Wess-Zumino model

Compute e^{V̂W Z} in the Wess-Zumino gauge with

V̂_{W Z} (x, θ, θ̄) = (θσ^μθ̄) A_μ(x) + i (θθ) (θ̄λ̄(x)) − i (θ̄θ̄) (θλ(x)) + 1 2 (θθ) (¯ θθ̄ ) D(x).

Hausaufgabe 5 Useful Identities

Using the fundamental (anti-) commutators show that

[D̄_{α̇}, {D̄˙_β, D_γ }] =0, 1 2 [D_α, D̄˙_βD̄^{β̇}] = − 2iσ^μ_{αβ̇} ∂_μD̄^{β̇}, 1 8 [D^2, D̄^2] = − iD^ασ^μ_{αα̇}D̄^{α̇}∂_μ − 2□

= + iD̄^{α̇}σ̄^μ_{α̇α}D^α∂_μ + 2□.

Präsenz-Aufgabe 5 R-Symmetry

Show that a Wess-Zumino model consisting of a single superfield Φ̂ with the superpotential W (Φ̂) = m 2 Φ̂^2 + g 3 Φ̂^3

cannot be R-symmetrical.

Präsenz-Aufgabe 6 SUSY transformations of vector superfields

Let ξQ = ξ^{α ∂}_{∂θα} − i ( ξσ^μθ̄ ) ∂_μ act on V̂_{W Z} . Then add its hermitian conjugate in order to show that component fields of V̂_{W Z} transform under the SUSY transformation δ_ξ = ( ξQ + ξ̄Q̄ ) according to

δ_ξA_μ(x) = i ( ξσ^μλ̄(x) + λ(x)σ^μξ̄ ) δ_ξλ(x) = iξD(x) + (σ^{μν} ξ) F_{μν} (x) δ_ξD(x) = ξ̄σ̄^μ∂_μλ(x) − ξσ^μ∂λ̄(x),

where σ^{μν} = 1 4 (σ^μσ̄^ν − σ^νσ̄^μ) .