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Class of November 2: A Quick Introduction to Feynman
Diagrams

We wish to understand∫
A∈Ω1(R3,g)

DA holγ(A) exp
[

ik
4π

∫
R3

tr
(
A ∧ dA +

2
3

A ∧ A ∧ A
)]

http://www.math.toronto.edu/~drorbn/
http://www.math.toronto.edu/~drorbn/classes/
http://www.math.toronto.edu/~drorbn/classes/20-1350-KnotTheory/
http://drorbn.net/20-1350


As a warm up, suppose (λi j) is a symmetric posi-
tive definite matrix and (λi j) is its inverse, and (λi jk)
are the coefficients of some cubic form. Denote
by (xi)n

i=1 the coordinates of Rn, let (ti)n
i=1 be a set

of “dual” variables, and let ∂i denote ∂
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The Fourier Transform.

( f : V → C)⇒ ( f̃ : V∗ → C)

via f̃ (ϕ) B
∫

V
f (v)e−i〈ϕ,v〉dv. Some facts:

• f̃ (0) =
∫

V
f (v)dv.

• ∂
∂ϕi

f̃ ∼ ṽi f .

• (̃eQ/2) ∼ eQ−1/2, where Q is
quadratic, Q(v) = 〈Lv, v〉 for
L : V → V∗, and Q−1(ϕ) B
〈ϕ, L−1ϕ〉. (This is the key point in
one of the proofs of the Fourier in-
version formula!)
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. . . sum over all pairings . . .
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m-vertex fully marked
Feynman diagrams D
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