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Hyperbolic Space

What are “straight lines” on a curved surface?

Geodesics!
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Models for Hyperbolic Space

\J

Upper-Half Plane Poincaré Disk Beltrami-Klein

Conformal Models Nonconformal
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What about Topology?

We can’t put a hyperbolic structure on the torus...
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Morally, this is because there are no hyperbolic rectangles.
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Let’s Kick it up to 3 Dimensions!
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Upper-Half Space Poincaré Ball




Let’s Do Hyperbolic Geometry on Knots!

A knot is a circle which is “knotted” in 3-dimensional space.
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We are going to put our knots in a 3-sphere (S°).
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Hyperbolic Volume

@ The hyperbolic volume of a knot (link) which admits a
hyperbolic structure is a knot (link) invariant!

@ “Most” knots admit hyperbolic structure (hyperbolic knot).

@ Each hyperbolic volume has a finite number of knots with
that volume.

@ It is unknown whether any hyperbolic volume is rational.
@ It is unknown whether any hyperbolic volume is irrational!!!
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