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ABSTRACTS
The Stiutzfunktion and the cut—-function

K.P.Tod

A convex body B in R® is detined by its Stidtzfunktion or support function;
the boundary ot the tuture of B meets future-null-intinity in a cut

determined by a cut-tfunction; these turn out to be proportional. I review
parts of the theory of convex bodies and show how they can be generalised
to cover future- and past-convex space-like 2-surfaces in Minkowski space.

(in 'Recent Advances In General Relativity' eds A.I.Janis and J.R.Porter,
Birkhauser:Boston 1992)

The Hoop conjecture and the Gibbons-Penrose construction of trapped
surfaces

K.P.Tod

The Hoop conjecture in the form that a marginally-trapped surface has its
maximum 'circumterence’ less than about 4n times the mass it contains is
studied for marginally-trapped surfaces produced by the construction of
Gibbons and Penrose from shells of matter falling in at the speed of light
in flat space. Some torms of the hoop conjecture are proved as new
geometric inequalities on convex bodies; other torms of the conjecture are
shown to be false. It is also shown how, despite a widespread belief to the
contrary, marginally-trapped surfaces can be formed in the collapse of
cylindrical or extremely prolate bodies.

(Class. Quant.Grav. 9 (1992) 1581-1591)



| 42
An algebraic treatment of certain classes of spinor

equations with an application to General Relativity

JORG FRAUENDIENER
AND i
GEORGE A. J. SPARLING

ABSTRACT. A new formulation for treating spinor equations on a spacetime is in-
troduced and applied to the spin-2 equation for the Weyl spinor in vacuum General
Relativity, The power of the formalism rests on the fact that it is index free, describ-
ing structures in terms of algebraic relations which makes it well adapted for use in
algebraic manipulation programs. The starting point is the fact that connections in
bundles can be viewed as derivations on the algebra of sections of the bundle. In the
case of the spin bundle there is a canonical operator basis that allows one to take
components in a canonical way so that one can express everything in terms of scalar
operators. Thus, essentially, this is a non-commutativé Newman-Penrose formalism.
In an application to General Relativity we present an algorithm that recursively pro-
duces the terms of a Taylor series expansion of the Weyl spinor around the apcx of
a light cone from characteusuc data given on that cone.
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ABSTHACT. In the first part of this work we consider compact riemannian manifolds
M with holonomy in Sp(n)Sp(1). We show that M admits a compahble complex
structure if and only if the holonomy is in Sp(n), up to finite coverings. We also show
that the sign of the Ricci curvature completely determines the algebraic dimension
of the twistor space.

In the second part, by way of contrast we give two geometric constructions of
'slmply -connected quaternionic manifolds with a compatible complex structure which
is not hypercomplex. The firsi examples are non-compact and symmetric. ' The
second one ig compact and follows from general reults of Joyce {J].



