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Problem 19: Free Wess-Zumino model

Show that the Lagrangian
L =10,A0"A + 18,B0"B + gy — Im*(A% + B?) — tmipp = Lo + Lo
with real scalar field A, real pseudo-scalar field B and Majorana spinor field .

1. Show, that £ is hermitean

2. Show that the supersymmetry transformations

6.A = &
0eB = &y
bcp = —(if+m)(A+iysB)e

are compatible with the fact that A, B are real and ¥ Majorana.
3. First calculate 0.9 and then calculate 6.L.

4. Calculate the commutator of two supersymmetry transformations (you may need
the equations of motion!).

Problem 20: Noether current
Calculate the Noether current and charge of the susy-transformations in problem 20.
Problem 21: Interaction term

Add to the Lagrangian Lg of the non-interacting model the interaction term
Ly = —mgA(A® + B?) — 39*(A% + B*)? — g{(A — i3 B)y.
1. What is the dimension of the coupling g7

2. What are the field equations of the interacting model with £ = Lo+ £17?

3. The susy-transformations of A and B are unchanged, but

60 = —{id +m+ g(A+ivsB)} {A+iysB}e.



