From Stonehenge to Drinfel’d Skipping all the Details
Lehigh University Geometry/Topology Conference, June 11-13, 2000
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Computing Z(K):

Creation of Adam

Disclaimer

(2) "Crossing change" is not well defined!
1. We'll concentrate on the beauty
and ignore the cracks.

() Switch to Embedded Trivalent (ribbon) Graphs:
r si W 2. The speaker is an idiot.
picture taken by a flatbed scann
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framing-
Z(K):= lim § ;N(D,K)ﬁp. dependent | € A(®) Using moves, ETG is generated by ribbon twists
N—oo 2Cc!( ) .
3-valent D e counter-term and the tetrahedrorA :

with

N ‘= # of stars oriented vertices
¢ :=# of chopsticks A(©) ::Span< >/ AS: T+ =0 e =1
e :=#of edges of D & more relations

When deforming, catastrophes occur when:

A plane moves over an  An intersection line cuts  The Gauss curve slides
intersection point — through the knot - over a star - isotopy unzip isotopies
Solution: Impose IHX, Solution: Impose STU, Solution: Multiply by

— _ — _ a framing—-dependent
X x U X counter—term.

(see other side) (similar argument) (not shown here)

unzips orge blue: blue rint
Theorem. Modulo Relations,Z(K) is a knot invariant! —’J>A f—g; )
Definition. V is fini iliev) if i [ red: computed

|

V is finite type (Vassiliev) if it vanishes on
sufficiently large alternations as on the left.

Pz f Theorem.  All knot polynomials (Conway, Jones, etc.) > -'%»/ i
are of finite type. Modulo the relation(s): oy
~ Conjecture. (Taylor's theorem) Finite type invariants
2

separate knots. 7 7
Theorem. Z(K) is a universal finite type invariant! P
(sketch: to dance in many parties, you need many feet). \ T

The Miller Institute knot (+more)

y Yy y X y X X
Related to Y = U - Ei = - g :
i Iz Xz ¢ Claim. With @ := Z(4), the above relation

Lie algebras o7 = 07 — U xylzl= .zl ~Iy.x 2] - becomes equivalent to Drinfel'd’s pentagon

And to Feynmann diagrams for the Chern-Simons-Witten theory©duation of the theory of quasi-Hopf algebras:
(11A)(®) - (A11)(2) = (18) - (1A1)(®) - (21)

This handout is at
http://www.ma.huji.ac.il/~drorbn/Talks/Lehigh—0006
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