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Moral. To construct an M-valued invariant ¢ of (v-)tangles
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It is the universal solution to a topological problem and it has many siblings (who talk to each other).
It is explicitly computable. Its target space is in itself a space of "universal formulas in Lie algebras"

(that's "the miracle"). It seems to be a complete(?) evaluation a certain gauge theory. It is related to
a deep conjecture in Lie theory proven by Alekseev and Meinrenken. It has even-better-computable

2013-03 Page 1



specializations, including one which is an "ultimate Alexander invariant". And plenty of work remains
to be done.

Trees and Wheels and Balloons and Hoops: Why I Care
\/ The Invariant (. Set {(e;) = (x — 0;0), {(e,) = (():0), and [The 5 quotient x Let B = Q{cyuer] and Ly == R @1
)

y T < u with central It and with [u, v] = ¢ v — e, u for u,v € T. Ther
/‘ r " = (l H U) g = Q H []) FL— Lgand CW — R. Under this,

. -
e

I
worent. ¢ is (the log of ) the unique homomorphic universal o= (Aw)  with @4= z Aguw, Ay w € R,

finite type invariant.sn K& It Sopmg, ((x+ry); w) A ypemuer
AT of an iceberg

—e—the ti Cy +Cp | et — ]
244 1’ 5 beh(u, v) — —— u 4 e v,
efutee — ] Cy Cy
if A =57 A0 then with ey == 37 Ay,
. is computable! ¢ of the Borromean tangle, to degree 5: o oo
w.l * (5%

&
oy
=
TN

[ permutations, N
vFU
for trees *

?’ ?P liv, A = e Ay, and the-ObtHor—utogentestor /| 50

-2 -6 -€ s Ca l -
.2? Ju(A\) = log (1 +° (:J,A,,) I
%"‘ ¥ '§: d?" s0 ¢ is formula-computable to all orders! Can we simplify?

¢ \/

-1
(& .
+ cyelie mlom) i /,':'(R('i‘ = (1 + Ay ) o — €y E A
X

- & .59. E. - é .5.?’- .23-)’ S Repackaging. Given ((z: A )iw), set ¢ := 3" e\, replad

efr ]

and w — M[x‘l use £, =

€ Ayz —F Oz = Cydyr .
Zor- °°°°°° “rand write a,, as a matrix. Get ©3 caleulus”.
! Calenlus. Let 8(H,T) be
w| x Yoo

w and the a,.'s are
rational functions in
variables t,, one for
cach u e T

lensorial Interpretation. Let g be a finite dimensional Lie
algebra (any!). Then there’s 7 @ FL(T) — Fun(dbra — g)
ad 7 2 CW(T) — Fun(@rg). Together, 7 @ M(T,H) —
Fun(mra — ©ya), and hence

¢ M(T: H) — Fun(epg — U (g)).
k. and DBF Theory. (See  Cattanco-Rossi,
wrXivimath-ph/0210037) Let A denote a g-
onnection on §* with curvature Fy, and B a

wlx - we | T .

" -valued 2-form on 5%, For a hoop v, let \ tha - wla G o uw |la(l+{)/e) B(1+ {y)/e)
hol., (A) € U(g) be the holonomy of A along ~,. {,m'mw ’ . R . o '
For a ball 7, let O, (B) € g be integral of i R : /e 8§ —~B]e
B (transported via A to oc) on . V‘sb\\) wvhere € := 1+, () =37 oy, and (v) =37, 7, and let
Loose Conjecture. For ~ € !C(T: H), 'J RE— 1 T R — 1 T
§ ) . wr cT fo—1 UESR u f_l —1"
([ DADBES BT O B) R holy, (A) = (¢ (7). ol :
f ‘ H( ® 1ol (4) = e"(¢(7)) In long knots, w is the Alexander polynomial!
. . . § L -, ltass
That is, { is a (‘mnpllt‘t(- evaluation of fllll_‘ BIT TQFT. Why l’r'l'J-_, U An ultimate Alexander il

; - . = How does

sues. " T - - -
the ribbon condition arise? Or if it doesn’t, could it be that
i can be generalized??

ler polynomial to tangles. Every step of th
.. g)_risvﬁ ‘\;#vu g is the 2D non-Abeliancomputation is the computation of the inva-
o N Cethmin. riant of some topological thing (no fishy Gaus- :
ing 1 j sian elimination!).  If there should be an Alerander inva
; . riant WNtoe an algebraic categorifcation, it is this one
~ “God ereated the knots, all else in @ va also weB/regina, wef/gwu.
. topology is the work ol mortals.” %ﬁ
Leopold Kronecker (modified) wuw.katlas.org T ko il
‘aper in progress: wef/kbh Class next year: wef,/135(

I'he 3 quotient, 1
Lic algebra. Mmavy
05 dng Jy rel

.\ CHNW

eV S~ e T eXT
See lesr)‘(.)z_.rjf\\‘ko. @ef/caen, wef/swis

WU

Movy

H—ﬁ\/\(J 2 V\‘}'_S %c? } N §Q, f% vy Tennessee, SwissKnots/Strasbourg, Bonn

2013-03 Page 2



