On the vacuum topology of geometrical optics
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We propose there exists a topological structure (a knot) of geometrical optics in the most general vacuum

space-time, R, = 0.
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There exists a knot in Maxwell’s gauge theory, a linear
theory, in a vacuum (sourceless)'™. The existence of
geometrical optics knot in a 3-dimensional Euclidean flat
space have been proposed’.

In gauge theory, classical fields of force are described
in terms of curvature”. Gauge theories have global fea-
tures which can be non-trivial even when all curvatures
vanish’.

The true vacuum equation which describes the most
general vacuum space-time can be written as

Rupe =0 (1)

where R,,,- denotes the Riemann curvature tensor.
Here, the most general vacuum space-time is the vacuum
space-time with source but this source does not disturb
the vacuum space-time®.

The vacuum space-time can be classified by the knot
topology was formulated’. In this article, we propose
there exists a geometrical optics knot in the most general
vacuum space-time, Ry, p0 = 0.

The work is still in progress.
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