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Abstract. I will describe asemi-rigorous reduction of perturba-
tive BF theory (Cattaneo-Rossi [CR]) to computable combina-
torics, in the case of ribbon 2-links. Also, I will explain how
and why my approach may or may not work in the non-ribbon
case. Weak this result is, and at least partially already known
(Watanabe [Wa]). Yet in the ribbon case, the resulting invariant is
a universal finite type invariant, a gadget that significantly gener-
alizes and clarifies the Alexander polynomial and that is closely
related to the Kashiwara-Vergne problem. I cannot rule out the
possibility that the corresponding gadget in the non-ribbon case
will be as interesting. (good news inhighlight)

Cattaneo Rossi

trees

on wheels,

odd edges

even rattlesdegree= #(rattles)

air
piece

rattle

snake

BF Following [CR]. A ∈ Ω1(M = R4, g), B ∈ Ω2(M, g∗),

S(A,B) ≔
∫

M
〈B, FA〉.

With κ : (S = R2)→ M, β ∈ Ω0(S, g), α ∈ Ω1(S, g∗), set

O(A,B, κ) ≔
∫
DβDαexp

(
i
~

∫

S
〈β,dκ∗Aα + κ∗B〉

)
.

A BF Feynman Diagram.

The BF Feynman Rules.For
an edgee, let Φe be its di-
rection, inS3 or S1. Let ω3

andω1 be volume forms on
S3 andS1. Then for a 2-link
(κt)t∈T ,

ζ = log
∑

diagrams
D

[D]
|Aut(D)|

∫

R2
· · ·

∫

R2︸     ︷︷     ︸
S-vertices

∫

R4
· · ·

∫

R4︸     ︷︷     ︸
M-vertices

∏

red
e∈D

Φ∗eω3

∏

black
e∈D

Φ∗eω1

is an invariant inCW(FL(T)) → CW(T)/∼, “symmetrized cyclic
words inT”.

A 4D knot by Carter and Saito [CS]

Some Examples.

A 4D knot by Dalvit [Da]

∞

∞

∞

Decker Sets (“2D Gauss Codes”).

“a double curve”

“a triple point”

“a branch point”

Roseman [Ro]

“ribbed cigar presentation”
A 2-twist spun trefoilby Carter-
Kamada-Saito [CKS].

A 2-link

“a w-knot”

Dror Bar-Natan: Academic Pensieve: 2014-04: BF2C:
http://drorbn.net/AcademicPensieve/2014-04/BF2C A Partial Reduction of BF Theory to Combinatorics, 1
continueshttp://www.math.toronto.edu/ d̃rorbn/Talks/Vienna-1402

(only double curves
are allowed in
ribbon 2-knots)

Saito

Carter
Banach

Dalvit

Video and more at http://www.math.toronto.edu/~drorbn/Talks/Vienna-1402/
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