
Feynman

Gaussian Integration. (λi j) is a symmetric positive definite matrix and (λi j) is its inverse,
and (λi jk) are the coefficients of some cubic form. Denote by (xi)n
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. Claim. The number of pairings that produce a
given unmarked Feynman diagram D is 6mm!2ll!

|Aut(D)| .

Proof of the Claim. The group Gm,l B [(S 3)m o S m] × [(S 2)l o S l] acts on the set of
pairings, the action is transitive on the set of pairings P that produce a given D, and the
stabilizer of any given P is Aut(D). �

Examples.

|Aut(D)| = 12 |Aut(D)| = 8
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Perturbed Gaussian Integration and Feynman Diagrams

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 the proof of the Fourier inversion
formula!)
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