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PRESENCE EXERCISE

1 Mini-supergravity

The purpose of this exercise is to consider a simple theory, where supersymmetry is
local, i.e. where the infinitesimal Grassmann e parameter depends on spacetime. For
simplicity, we borrow the (0+1) worldline gravity theory, which describes a particle prop-
agating on a D-dimensional spacetime. Here z : I — x(I) ~ R1P~! with supersymmetric
partner given by v, e is an auxilary field (einbein) and its fermionic partner we denote it
by x. The action takes the form

1., 1. o
Splsvara = /de (%mu% + ;95”%0( - W“%) : (1)

(a) Show that (1) is invariant under reparametrizations, i.e. under the following infinites-
imal transformations with parameter £(7) given by

, d d
Sak =i, P =0, b= o -(€e), Y= 1(€0). @

(b) Show that (1) is invariant under local supersymmetry transformations, which read
1
oxt =ieyt, oYt = 2—(x“ — ixw“)e, e = —ixe, Ox =F¢. (3)
e

(c) Show that in the gauge e = 1, x = 0, one obtains the following action

Sp‘SUSY = /dT (%i‘“i‘u — iwﬂlb#) . (4)

Moreover show that the action is invariant under global supersymmetry transforma-
tions

ozt =dep” | St = %edv“. (5)

Here € is now an infinitesimal real constant Grassmann parameter.

(d) Derive the constraint equation for the gauge-fixed theory, i.e. the e.o.m. for e and y.



