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Summary of scientific research
I started research in gravitation and cosmology in 1962 at Cambridge under the supervision of Dr.
D.W. Sciama. My first major work was on the question of whether there was a singularity, a point
of infinite density and space-time curvature, at the beginning of the present expansion phase of
the universe. Together with Roger Penrose I was able to show that there would be such a
singularity in any reasonable cosmological model if the general theory of relativity was correct. The
singularity would be a beginning of the universe, a place where the laws of physics break down. In
1970 I started to work on black holes. These are regions of space-time in which the gravitational



field is so strong that nothing can escape. They are formed when burnt out stars or larger objects
collapse. I was one of the people whose combined work proved the 'no hair' theorem which
showed that a black hole would settle down to a state that depended only on the mass and
angular momentum of the hole. I also showed that the event horizon, the boundary of the black
hole, always increased in area as matter fell into the hole. This suggested a connection between
the area and the thermodynamic concept of entropy, which became more definite in 1974 when I
showed that quantum mechanics would cause small black holes to create and emit particles as if
they were hot bodies. Since 1974 I have worked mainly on the problem of unifying gravity and
quantum mechanics. With others at Cambridge I developed a Euclidean approach which is now
generally accepted. I have been interested in the extra degree of predictability that gravity
introduces because the topology of space-time can change. I have also done quite a lot of work on
the very early universe. I worked on the inflationary model and more recently on the initial
boundary conditions of the universe. I have suggested that the boundary conditions of the
universe are that it has no boundary. This would mean that there was no singularity and no single
event that could be identified as the creation. Instead one could say that the universe was created
quantum mechanically from nothing.
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