Abstract. | will describe asemi-rigorous reduction of perturb@ahe BF Feynman Rulegor
tive BF theory (Cattaneo-RossCR]) to computable combinaan edgee, let @, be its di-
torics, in the case of ribbon 2-links. Also, | will explain Wwgection, inS® or St. Let w3
and why my approach may or may not work in the non-ribpox w; be volume forms on
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case. Weak this result is, and at least partially already kn@vrandS;. Then for a 2-I|nk“‘JCa{taneo Rossi
(Watanabe\Va)). Yet in the ribbon case, the resulting invarianfig)ct,

a universal finite type invariant, a gadget that signifioagéner _ [D] ) .
alizes and clarifies the Alexander polynomial and that isel ¢=lo gd.ag,am JAut(D)| 1_[ Pews L—[k Dewr
S vertices M -vertices P

related to the Kashiwara-Vergne problem. | cannot rule bet t
possibility that the corresponding gadget in the non-ribbasgs an invariant inCW(FL(T)) — CWT)/~, “symmetnzed cycli

will be as interesting. (good news irhighlight) |\ 0 -qc inT™".
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A BF Feynman Diagram.
BF Following [CR]. A€ QY(M =R*,q), B e Q?(M, g%), / ’

S(A.B) = [ (B.F.
With x: (S=R?) — M,B € shzﬂo(s, a), @ € QXS, g*), set
O(A, B, k) = f DBDa exp(% L B, depax + K* B)).
Decker Sets (“2D Gauss Codes/).
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A 4D Challenge, 2

bon caseg¢t can be computed as follows:

k

heorem 1 (with Cattaneo, Dalvit (credit, no blamé) the rib-,

/ Sketch of Proof. In 4D ax- -7

ial gauge, only “drop down” red
propagators, hence in the ribboni i
case, noM-trivalent vertices.S integrals aret1
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iff “ground pieces” run on nested curves as be
L ﬁj and exponentials arise when several propag
& H*EO'Hm ,J J J J compete for the same double curve. And ther
k,mz COKImi i combinatorics is obvious. . .
e
N k O“ 6 %/
a g /\M’
e D (DO axi—
b L m . EE e N gl Musings.
b Chern-Simons.When the domain of BF is restricted to ribb
_ — knots, and the target of Chern-Simons is restricted to taeek
8 >ﬁ» T ATy | S =3 wheels, theyagree. Why?
! Is this all? What (’*’\ '
Theorem 2. Using Gauss diagrams to represent knots @ngbout the/-invariant? —
component pure tangles, the above formulas define an imégtiee “true” triple link- %\WZ
in CWFL(T)) - CWT), “cyclic words inT". ing number) O G D \Q /
e Agrees with BN-DancsogND] and with BN2]. e In-practice, _ _ _______~_ X %Y _ __—_______________=<__
computable!s Vanishes on braidse Extends to w.e ContainsGnots. In 3D, a generic immersion @ is an
Alexander.e The “missing factor” in Levine’s factorizatiorLg] embedding, a knot. In 4D, a generic immersio
(the rest of Le] also fits, hence contains the MVAd.Related taof a surface has finitely-many double points
extends Farber'sHg? e Should be summed and categorifiedgnot?). Perhaps we should be studying these?
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http://www.math. toronto.edu/~ drorbn/papers/WKO/. Shielded tangles.In 3D, one can’t zoom in and compute “

I€hern-Simons invariant of a tangle”. Yet there are well+ozdi

What would the 4D analog

XD

be?
an associator” .

\Q/lll the relationship with the Kashiwara-Vergne probleBND]
necessarily arise here?

Plane curves.Shouldn’'t we understand integrafinite
pe invariants of plane curves, in the style of Arnol
J , andSt[Ar], a bit better?
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“God created the knots, all else in
. topology is the work of mortals.”

Leopold Kronecker (modified)
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A 4DC Discussion. of black edges isl - 3, the weight oM vertices isd and the weight
Definition. A d-dimensionalbalanced diagramis a red-black of M vertices isd — 2.

S&M diagram whose half-edges can be weighted with no@uestion.What are alld-dimensional balanced diagramss?
negative integers so that the weight of red edgels-i%, the weight
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degree= #(manx tails;




