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Abstract: Zeeman [13] introduced time topology on Minkowski space as the finest topology that induces Euclidean

topology on every timelike straight line and conjectured that the homeomorphism group of Minkowski space with

time topology is equal to the group generated by the Lorentz group, translations and dilatations. During the exploration

of a significant topology on spacetime, Göbel [4] proved this conjecture for strongly causal spacetimes but the proof

is quite complicated. In the present paper, a simpler proof is provided.
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1. INTRODUCTION

Einstein developed the theory of General Relativity and modeled spacetime mathematically as a connected,
Hausdorff, paracompact, C�, real 4-dimensional time orientable manifold without boundary with a C�

Lorentz metric and associated pseudo Riemannian connection. Minkowski spacetime is the spacetime of
Einstein’s theory of Special Relativity.

The Euclidean topology on the Minkowski spacetime was considered to be unsuitable as it does not
incorporate the causal structure of spacetime and its homeomorphism group is too large to be of any physical
significance. In 1967, Zeeman [13] provided a breakthrough in this direction by introducing the notion of
fine topology using the Lorentz metric and proved its homeomorphism group G to be isomorphic to the
group generated by the Lorentz group, translations and dilatations. In the same paper, Zeeman also defined
some other non-Euclidean topologies such as t-topology, s-topology, space topology, time topology etc.
and conjectured these to possess G as their group of homeomorphisms. Nanda[8, 9] proved this conjecture
for t, s and space topologies. Continuing the topological study of spacetime, in 1976, Göbel [3] defined
and studied general relativistic analogue of fine topology on manifolds while Hawking et.al.[5] proposed
and studied path topology on strongly causal spacetime and Low[6] proved its non-simple connectedness.
Agrawal and Shrivastava [1, 2] explored the path topology on Minkowski space.

Further, Göbel [4] introducing infinitely many topologies on spacetime, obtained a physically relevant
topology with all the required physical properties. In the same paper, Göbel [4] also proved Zeeman’s
conjecture for the homeomorphism group of Minkowski space with time topology. The present paper is
aimed at proving the Zeeman’s conjecture in the context of time topology using a simpler approach
similar to one used in [7] for the computation of homeomorphism group of Minkowski space with path
topology.
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