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

Supersymmetrie WS 07/08

Prof. Dr. J. Reuter Blatt 6 (Hochhaus/803), 8407

Präsenz-Aufgabe 7 Superpotential Rewritings

a) Consider a supersymmetric model with the superpotential

W = c_i Φ̂_i + 1 2 M_{ij} Φ̂_iΦ̂_j + 1 6 Y_{ijk} Φ̂_iΦ̂_jΦ̂_k.

Compare with the lecture to show that the mass and interaction terms can be written as L_{int} = − 1 2 δ^2W (ϕ) δϕ_iδϕ_j ψ_iψ_j + F_i δW (ϕ)

δϕ_i

+ c.c.,

where W (ϕ) has the same form as the superpotential, but is only a functional of the scalar components of the corresponding superfields.

b) Show that the equation of motion for F_i is

F_i = − δW δϕ^∗_i

, F^∗_i = − δW δϕ_i .

Präsenz-Aufgabe 8 Majorana Spinors

a) Show that the matrix C = ( ϵ^{αβ} 0 0 ϵ_{α̇}˙_β )

has the same components as iγ^2γ^0. b) For Ψ = ( ξ_α η̄^{α̇} ) , Ψ ≡ Ψ^†γ^0 = ( η^α ξ̄_{α̇} ) , a Majorana spinor is defined by

Ψ_M = C Ψ^T_M = Cγ^0Ψ^∗_M .

What has to hold for ξ_α and η̄_{α̇}?

c) Consider the chiral representation for gamma matrices. What is (γ^μ)^T?

Show Γ^T = { +C Γ C^{−1}, Γ = 1, γ^5γ^μ, γ^5 −C Γ C^{−1}, Γ = γ^μ, [γ^μ, γ^ν ] .