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Abstract. Balloons are two-dimensional spheres.

behave much like the first and second fundamental groups of al

in o, and hoops “act”™ on balloons as 7 acts on m. We will
shserve that ordinary knots and tangles in 3-space map into KBH|
in d-space and become amalgams of both balloons and hoops.

[We give an ansatz for a tree and wheel (that is, free-Lie and evelic

kitions and action and we explain its relationship with finite type
invariants. We speculate that Z is a complete evaluation of the
IBF topological quantum field theory in 4D, though we are not sure
what that means. We show that a certain
wging” of Z is an “ultimate Alexander invariant”
IAlexander polvnomial (multivariable, if vou wish), has extremely
lwood composition properties, is evaluated in a topologically mean-
ingfnl way, and is least-wasteful in a computational sense. If yo
elieve in categorification, here’s a wonderful playground.
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Let T be a set of *
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algebras on generators T and let
CW = CW(T) be the Mraded) vector space of cyclic words
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olours™), and let {h,}.en be a set of formgal/Symbols
topological space - hoops can be composed like in 7, balloons m‘(L(‘l FL = FL(T) and Fdr= FA(T) be the (Maded) frec
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is a group, wo(X) is an
Abelian group, and
acts on .

K i K hta™:

(“/7 is newspeak “ ‘
for  “apply an V '
sperator” and for
“eomposition  left
o right™)
Properties.

o Associativities: my” f m?* = mi" [ mi”, for m = tm, hm.

o Action axiom ¢: “”"'.,‘;{( hta®™ = hta*" ,ff hta*™ Jf f.u.'_:_jl.’,
o Action axiom h: hmi? f hta™ = hta™ [hta" [ hm2".
o SD Product: dm := hta® [ tm® J it is associative.

The Meta-Cocyele J. Set J,(A) = J(1

where

JO)=0. A=A/ ('-'('-':”\

(s) J der(u — [Ag,u])) + divy, As.

Claim.
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Ju(beh(Ar, A2)) = Ju(Ay) J CCRICCE 4 g Ay J COM),

and hence tm, hm, and hfa form a meta-group-action.
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The 3 quotient. Let B = Q[{e,}uer] and Lg = R & T with
entral R and with [u,v] = ¢,v — epu for u,v € T. Ther

L — Ly and C'W — R. Under this,

o (w, /_\) withwe R, A= Z Apptiir,
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then with ¢ == 3 Aoy,
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liv, A = ¢, A, and the ODE for .J integrates to

e — 1
Ju(A)=log | 1+ Cudu ) .
Cy

ko ¢ is formula-computable exactly to all orders!
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" "God created the knots, all else in i -4

~ topology is the work of mortals.” Q %,_ !E :

Leopold Kronecker {modified) www_katlas.org i he ket <fibs
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