
Self–Similarity and Power Laws

Consider function G(r) that is lacking any special length scale.

r → λr

G(λr) = φ(λ, r)G(r)

• λ dimensionless, φ dimensionless

• no parameter available that could make r dimensionless

• ⇒ φ depends only on λ
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λφ
′
(λµ) = φ(λ)φ

′
(µ) (µ = 1, φ

′
(1) =: q)

λφ
′
(λ) = φ(λ)q

φ′(λ)

φ(λ)
=

q

λ
(

Z

dλ, φ(1) = 1)

ln φ(λ) = q ln λ

φ(λ) = λq

G(λr) = λ
q
G(r) (λ = r0/r)

G(r0) =

„

r0

r

«q

G(r)

G(r) =

„

r

r0

«q

G(r0)


