Physics 451 — Problem Set # 2
(due Tuesday, March 11)

1. Starting from the formulation of Einstein’s gravity in terms of vierbein and spin con-
nection, show explicitly that the constraint 7 = 0 leads to

L = %gm [Omgnq + Ongmq — OqGumn] (1)
Introduce the linearization
Grmn = N + N (2)
and show that, at the linearized level, h,,, obeys
Aktmnhmn =0, (3)
where
A = =0 MemMin + Memin) + (OkOmMin + 00mMien + OkOnim + 0100 Mkm)
—2 (OkOMmn + OmOnnikt) + 21kt Min 0° (4)

2. From the expression for the torsion in 4d supergravity and the transformation laws for
eq and 1, show explicitly that

KR
6wmbc = §ema gTacwab + gTabwca - gTaawbc

F 7L + LT — VT (5)
where g, = ell'ef (Db, — Dyptby,). Account explicitly for the SUSY variations of all
of the vierbeins that appear in the analysis.

3. Solve the Rarita-Schwinger equation in d dimensions
A O = 0 (6)

for waves propagating in the 3 direction: p = (p,0,0,p,0,...,0). Show that there are
exactly (d — 3) solutions.

4. In 11-dimensional supergravity, the SUSY transformations are given, at the linearized
level, by
556% = _i’ig’yaﬂ)m
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where G5 is the field strength of C,,. Using an analysis similar that given in the
lecture notes for the case of 5 dimensions, show that the SUSY commutators close at
the linearized level.
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