Or: Introduction



What is quantum topology (QT)? A Rosetta stone!
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FIGURE 1. The Rosetta stone: the top and middle texts are in ancient Egyptian using hiero-
glyphic and Demotic scripts, respectively, while the bottom is in ancient Greek. The decree
has only minor differences among the three versions, so the Rosetta stone became key to
deciphering Egyptian hieroglyphs.
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» Above The Rosetta stone
» QT is a mixture between all of these

» Goal Use a categorical approach to explain other instances of the world



Key players: the quantum invariants

The invariant gives the same answer
-> bad, we can't [llsay anything
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The invariant gives different answers
-> good, the knots are not the same

Output @

» Problem Low dimensional topology (knots, Poincaré conjecture, 2d, 3d, 4d)
is very different from other parts of topology

» Topologists from ~1900-1980 studied knots from the point of view of

invariants from homology theory but these are not very strong

» Quantum invariants QT offered a new approach to study low dimensional topology



In QT: Quantum = noncommutative

——————
Algebra: non-commutative structures ’\ /‘ Physics: particles in R?
Topology: knots and links \ / Logic: ribbon logic
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» Above (second) Heisenberg's uncertainty principle; crucial in quantum mechanics
» Essentially it says that measuring position-momentum does not commute

> - is the study of noncommuting structures



What it can do for you

» Kyoto 1990 Jones receives the fields medal (with Faddeev in the background)

» Quote “Jones discovered an astonishing relationship between von Neumann

algebras and geometric topology. As a result, they found a new polynomial
invariant for knots and links in 3-space.”

» Jones' revolution There are co many (non-homological) invariants of knots etc.



How we will do it
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> - . draw diagrams!

» Category theory = diagrammatics (at least for me @)

> - Adjunction and interchange law diagrammatically




| hope that was of some help.



