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BACKGROUND

T was infreduced to relativity as an undergraduate af Princeton
where Remo Ruffini helped initiate my irterest inthe application of
the techniques of modern differential geometry and Lie group theory
o physics. This inferest has largely been focused on one of the largesrt
intersections of relafivity and Lie group theory | namely spatially
homogeneous cosmology , where proper recognition of the roles plaged
by various symmetry groups has enabled me. 1o develop a rather
simple and unified undersfanding of a subject that has been plagued
by careless errors |, neglect of symmetry and fragmented results.
T received my Ph.D. in physics from U.C Berkeley where T did
my doctoral thesis under Abraham Taub | investigating the application
o cesmology of Moncriefis development of gauge (nvariact
perturbation theory from the Hamiltonian point of view.

Then T received a NATO postdoctoral fellowship which T
delayed sothat I could spend a year with JimYork . There T clarified
the role of conformal methods in cosmolegy and the relevance of the
York-Smarr prescription for the “slicing and threading ! of these
spacetimes fo the dynamics of the evolution problem. A study of the
consequences of the compatibility of the contraints and evolution equations
led to certain solution generating Techniques relating vacwm and stiff

- perfect fluid spatially homogeneous spacetimes and the corformally
related spatially self-similar spacetimes, as well as a uniform derivation .
of all of the Rnown exact solutions of this class of spacetimes together
with some new solutions. During my second year of postdoctoral research |
spentat the University of Rome with the NATO fellowship, T considered the
" Joilure of variational principles * for symmetric cosmological spacetimes

jrom a new , simple and rather insfructive Po(m’rof view, and began
considering applications of the Belinsky-Zakharov soliton selution
generating technique in the nonstationary case. T alse updated and refined
my mqnuscript‘ ! Spcrha“\j Homogereous Cesmology 1 Background and Dynamics !

(completed in41977) for a book being edited by my NATO scientific

advisor Remo Ruffini. Tn view of the increasing inferest in cosmological
sdutions of the Einstein- Dirac system in which the gravitational field is
generated by a classical  Dirac spinor ﬁe(d, T extended my dpproach to
this case, yielding an elegant example of a completely cancnical




derivatively coupled syster in which the number of degrees of freedem
may be reduced to the minimum cumber by explicitly sohing The
constraints.  Curreatly T am a visiting researcher ot the

Max- Planck- Institut  where T am studying certain exact nonstationary
spacehmes  generated by the Belinsky-Zaknarov technique.
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