Exercises on Supersymmetry Sheet 6
—  Prof. S. Dittmaier, Universitdat Freiburg, SS15 —

Exercise 13 Wess—Zumino model (8 points)

After elimination of the auxiliary fields the Lagrangian density is given as

L= Ebos + ‘Cferm + ‘CYuka

Lios = (0"9)1(0,0) — m*d'd + V2gm(676) (6 + ¢1) — 2¢°(¢'9)?,

Eferm = “l)aa-gbaqu)b - %(¢a¢a + @d&d)a

Lyuk = \/59(@/1&?% + ¢l av?),
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where ¢ denotes a complex scalar field and ¢® a (Grassmann-valued) Weyl spinor field.

a) Derive the equations of motion for ¢, ¢', ¢, and ).
b) Calculate the SUSY variation [Q,, L], where

[Qa; Qb] = —’i\@%, [Qm ¢T} = 07

{Qm 2ﬂb} = Z'\/§‘Eab¢T(7n - \/§Q¢T), {Qaa 7wzb} = \/555[78#(&7

(5)
(6)

and show that [Q,, L] ~ 0, i.e. the commutator vanishes up to surface terms and

terms that vanish because of the equations of motion.

(intermediate results: [Qq, Lpos] ~ 0, [Qa; Liorm] ~ —[Qa, Lyuk] ~ —2igd b [m(eT +

20) — 42991 ¢].)

Exercise 14 Covariant derivatives in superspace (4 points)

The covariant derivatives in superspace are defined by

. a .—u nb NG . a
Da:z<89a—205598u>, D :Z<89

a

— ia“’ab9b8M> .

a) Verify the fundamental anticommutators

{D., Dy} =0, {Ds, D} =0, {D,,D;} = —2i5"; 0.

b) Show that

[D,D°, D, = 4i5",0,D", DDy, D] = 4ic"%8,D,,



