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HENRI POINCARE

Jules Henri Poincaré (1854-1912)

o Mathematician, theoretical physicist, mining engineer and
philosopher of science: “The Last Universalist”.

@ Work on electromagnetism, non-Euclidean geometry, number
theory, dynamics (the three-body problem), relativity, ...

o Pioneered algebraic topology (analysis situs) — use of algebraic
(group theoretic) methods to solve topological problems.

o Cousin of Raymond Poincaré, President of France 1913-1920.
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TOROIDS

Glue (identify) opposite sides to get a torus.
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From the point of view of the spaceship, this looks
like ordinary 2—dimensional space, except that it
folds back on itself.
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POINCARE DODECAHEDRAL SPACE

Glue opposite faces with a & (36° = I) twist.

@ Three faces meet at each edge.
o Four edges meet at each vertex.
o Five “different” vertices.

From the spaceship’s point of view this looks like ordinary
3—dimensional space, except that it folds back on itself and is
(positively) curved.
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COSMOLOGY

Our universe might be a Poincaré dodecahedral
space.

J-P Luminet, J R Weeks, A Riazuelo, R Lehoucq, J-P Uzan,
Dodecahedral space topology as an explanation for weak wide-angle
temperature correlations in the cosmic microwave background,

Nature 425 (2003) 593-595
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