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|Abstract. 1 will describe some very good formulas for a (matrix plus
scalar)-valued extension of the Alexander polynnomial to tangles, then
say that everything extends to virtual tangles, then roughly to simply
knotted balloons and hoops in 4D, then the target space extends to (fiee
ILie algebras plus cyclic words), and the result 1s a universal finite type of
fthe knotted objects in its domain. Taking a cue from the BF topological
quantum field theory, everything should extend (with some modifica-
tions) to arbitrary codimension-2 knots in arbitrary dimension and in
particular, to arbitrary 2-knots in 4D. But what is really going on is still

ery good formulas for the Alexander polynomial, 1
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® “Algebraic Knot Theory™: If K is ribbon, o b t, 1 817
Z(K) € lch(Z): ch(Z) = 1). o el Weaknesses, o m is non-linear.
(Genus and crossing number a- Pirt U i [\—ﬁ » The product wA is always Laurent, but proving this takes indu-
re also definable properties). L ~ ction with exponentially many conditions.
trivial ribbon example

Theorem 1. 3! an invariant y: {pure framed S-component
tangles} — R x Msg.s(R), where R = Ry = Z((T,),es) is the ring
of rational functions in § variables, intertwining
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In Addition, e This is really “just” a stitching
fformula for Burau/Gassner [LD, KLW, CT].
e [ > w is Alexander, mod units.

v
. ~ X
pl.r.\': b plf.\': h
X
—_

“the generators”

Disturbing S Seosery |
. - g R3[ 7 )=
MVA, mod unis. ' Conjecture W &:L(:\ | ===l
e The “fastest” Alexander algorithm. ) SR 5 Ll 4
e There are also formulas for strand deletion, gehh = b 4 OFN X )%:lx
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Some very good formulas for the Alexander polynomial, 2

Operations ' Connected
‘ Punctures & Cuts | Sums.

If X is a space, zrl(X) K
is a group, m(X) is an
Abelian group, and
acts on .
Proposition. The gene-
rators generate.
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heorem 3 [BND, BN]. 3! a homomorphic expansion, aka a ho-

omorphic universal finite type invariant Z of w-knotted balloons
nd hoops. £ := log Z takes values in FL(T)" x CW(T).
¢ is computable! ¢ of the Borromean tangle, to degree 5:
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Definition. [y, is the lmkmg number of hoop x wnth balloon .

rational functions in 7" variables.
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Proposmon If T is a u-tangle and B(67) = (w,A), then

y(T ) = (w, o — A), where o = diag(o,)ses. Under this, m“” -
(ha"”//tmjf"//hmﬁ”.

Forx € H, oy = [luer T,,“‘ € R = Ry = Z((Ty)aer ) the ring of

roposition [BN]. Modulo all re- |
ations that universally hold for |
the 2D non-Abelian Lie alge- |
bra and after some changes-of- |

variable,  reduces to § and the ! [u.v] =

KBH operations on ¢ reduce to the formulas in Theorem 2.~
A Big Question. Does it all extend to arbitrary 2-knots (not neces-
sarily “simple”)? To arbitrary codimension-2 knots?
BF Following [CR]. 4 € Q'(M = R*,g), B € Q*(M,g*),

S(4,B) -f(BF,)
With k: (S = R?) — M, € Q%S.g), @ € Q'(S.g°), set
O(A, B, k) :=fDﬁDucxp(——f(ﬁ.d,-,,a+x"B)).
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modulo some S 7U- and /HX-like relations).
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dq_:n\ #rutthes)
Issues. Slgns don’t qune work out, and BF seems to reproduce
only “half” of the wheels invariant.
® There are many more configuration space integrals than BF
[Feynman diagrams and than just trees and wheels.
e [ don’t know how to define “finite type™ for arbitrary 2-knots.

o4 “God created the knots, all else in @ &

topology is the work of mortals.” @

Leopold Kronecker (modified) www.katlas.org i xnee fula
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