uly-31-12
B:54 PM

Hamburg bh Handout as of July 31

BF Theory, and an Ultimate Alexander Invariant

Balloons and Hoops and their Universal Finite—Type Invariant,
Dror Bar—Natan in Hamburg, August 2012

http://www.math.toronto.edu/ drorbn/Talks/Hamburg-1208/ El .

n 7o, and hoops “act”™ on balloons as m; acts on mo. We will

in 4-space and become amalgams of both balloons and hoops.

(We give an ansatz for a tree and wheel (that is, free-Lie and cyelic
vord) -valued invariant Z of KBHs in terms of the said compo-
sitions and action and we explain its relationship with finite type
invariants. We speculate that Z is a complete evaluation of thd;
BF topological quantum field theory in 4D, though we are not surd.
vhat that means. We show that a certain “reduction and repack-
wing” of Z is an “ultimate Alexander invariant™ that contains the
Alexander polynomial (multivariable, if you wish), has extremely

believe in categorification, here’s a wonderful playground.

Con (m,n).

balloons

»bserve that ordinary knots and tangles in 3-space map into KBH| ,
; " & k * CW = CW(

bood composition properties, is evaluated in a topologically meand(€.g.. p
ingful way, and is least-wasteful in a computational sense. If yodWith g

on T, so there’s tr
[L-modules. Let

M(T,H) := {;4 =

M(T.H) = {u

tmy,,

T) be the
: F'A — CW, and both FA

IAbstract. Balloons are two-dimensional spheres. Hoops are ongI'he Meta-Group-Action M.
limensional loops. Knotted Balloons and Hoops (KBH) in 4-spacdhels”
behave much like the first and second fundamental groups of Acolours™),
topological space - hoops can be composed like in 7y, balloons likey ¢ pp, — FL(T) and FA = FA(T) be the (graded) frec
Lic and free associative algebras on generators 7" and let
graded) vector space of cyclic words
and C'W arc

w./\zz
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hmZ¥ . p— (u,'. ( - XT

)zeH) :
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Ay ... beh(Ag, /\,,):))
hta™ : p— g;l f-fu— e A= (17)/(17 — I)Z-i— (.

Let T be a set of *

(*balloon colours™), H a sct of “head labels”
and let {h;}.cg be a set of formal symbols

h_,)\,,.) tweCW, A\,

(w0 — w),

[ll
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the *J-sj

w € CW, A, € FL}

tail la-
(*hoop

€ 1"L}

pice”

oxample.

e u-Tangles inject into K.

e In fact, n-component v/w-tangles map intc
K (n,n) and we have a conjectural understand-
ing of K in these terms.

Teichner by
Bergman

NMeta-Group-Action.  If X is a space, 7(X) is a
leroup, mo(X) is an Abelian g roup, and m acts on

K/ Mu

['he ¥piee Meta-C

Tolbeh(h )=

—
ocycled e

O

t Ju(A) :== J(1) where

Ay = EERX), X/
Z NSCe ’(7\//\

s) J der(u — [)\.‘ u))) + divy, Ag.

i’//ccfi//“f'

)//C xACt + Ju(kz//
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AA ~ [ /. i .
Also w1 AnnoTationl on ;Tm/j Q7 \Wsior

/
Complete all Lie algebras! \/
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