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Tangles, Wheels, Balloor@
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Abstract. | will describe acomputable, non-commutatiiava-
riant of tangles with values in wheels, almost generalize #o-
me balloons, and then tell you why | care. Spoilers: tangte
you know what, wheels are linear combinations of cyclic ve
in some alphabet, balloons are 2-knots, and one reason Isc
because quantum field theory predicts more than | can ay:
get (but also less).

Why | like “non-commutative? With FA(X) the free associatw
non-commutative algebra,

dimQ[x,ylg ~ d < 29 ~ dimFA(X, y)q.
\Why | like “computable™?
e Because I'm weird. ¢ Note thatr; isn't computable.

w is practically computableFor the

Borromean tangle, to degree 5, the

sultis: (seeBN])
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Preliminaries from AlgebraFL(x) — T

denotes the free Lie algebra iR ) = H - X
FL(x) = (binary trees with AS ver-—

tices and coloured leaf)HX relations). There an obvious m
FA(FL(x)) — FA(x) defined by §, b] — ab-— ba, which in itself,

1 1 a b

Proof of Invariance.

AR

1\((
CW(Xx) denotes the vector space of cyclic wordsxp):(CW(x;) =
FA(X)/(xw = wx). There an obvious magWFL(x)) —
CW(X).
univalents with colours ifl, .. .,

n}, modulo AS and IHX, is pre
cisely CWX):
/\ /

=\ {\? ’ﬁ? @ 3

In fact, connected uni-trivalent 2-in-1-out graphs wi

Need to show: w< A'::D = a)< FI:D
aPndeed,
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‘ (thanks, Ester Dalvit)

Most important.e* = Z — ande*y = e*¢'.

Preliminaries from Knot Theory.
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Theorem. w, the connected part of the procedure below, ig
invariant of S-component tangles with values@GWMS):
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5 410 need for a choice of parenthesization.

e wisreally the second part of a (trees,wheels)-valudgelrther
invariant = (4, w). The tree parfl is just a repa-  Facts
ckaging of the Milnomu-invariants.

e On u-tangles( is equivalent to the trees&wheels part of
Kontsevich integral, except it is computable and is definid

the
W

e On longround u-knotsw is equivalent to the Alexander pol
nomial.

e The multivariable Alexander polynomial (and Levine’s fag
rization thereof [e]) is contained in the Abelianization
7 [BNS].

e w vanishes on braids.

e Related tg extends Farber'sHd?

e Should be summed and categorified. boesYextend

e Extends to v and descends to w: to balloons?

meaning/ satisfies w also satisfies so’s “true domain” is

V '\P\j Eﬁ?@

e Agrees with BN-Dancsc§ND1, BND2] and with [BN].
e [, w are universal finite type invariants.
e Using 2K: vK,, — WXK,,1, defines a strong invariant of
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tangleg long v-knots. K in IATEX: wef3/zhe

Video and more at http://www.math.toronto.edu/~drorbn/Talks/Hamilton-1412/
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