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Prof. S. Dittmaier, Universitit Freiburg, SS15 —

Exercise 15 Chiral superfield in superspace (6 points)

A chiral superfield ®(z, 0, 0) has the following decomposition in superspace,

O(z,0,0) = ¢(x) — i(05"0)9,0(x) — i(%)(é@)@%(w)

Z, ) (1)
- E(ee)wa O (x)) — (00)F(z),

with component fields ¢(z), ¥, (z), and F(z).

+ V20 (x)

a) Verify D*®(x,6,0) = 0, with covariant derivative D* = i (% - ia“’ab(%a#).

b) Calculate the SUSY variations 6 f = —i(aQ + aQ)f for the component fields f =
¢, 1, F with

a .
Q, =i (aea + wgbebau> : (2)

_. 0 .
Q4 = (aa + ia“’abe(()M) : (3)

¢) Show that the product of two chiral superfields is again a chiral superfield. De-
termine the component fields of ®” = ®d’ in terms of the component fields of the
chiral superfields ® and @'

Please turn over!



Exercise 16 Integration in superspace (4 points)

Integration over Grassmann-valued coordinates 6, and 6% in superspace can be defined
(together with linearity of the integral) in terms of the elementary integrals

/d&a 1 =0, /d@a o =g, /d29 - /d92/d91 - ;/dea/dea, (4)
[ar=0,  [arg =5, [eo= [ [ = ; [db. [ag, 5)
/ d4'0 — / 426 / 24, (6)

a) Calculate [ d?0(06), [ d?0(00) and [ d*6 (06)(60).

b) Show that the functions 6@ (0) = —1(66) and §*(9) = —1(60) act like “5-functions”
within the superspace integral, by integrating them together with an arbitrary su-
perfield S(z,0,6).

c¢) For an arbitrary superfield S(z, 6, 6) and a chiral superfield ®(z, 0, §) show

1 —
5 [ [ a0 S(.0.0) = [d'w (5], ™)
S [ dn [ @650 @) a(r.6.0) = [ d'x [0, ®
where [...]p and [...]# denote the “D”- and “F” terms of the superfields.

d) Give the action S = [d'x L of the Wess—Zumino-model in terms of the integral
[diz [d]...].



