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Introduction :
Acoustic interpretation of elastic datas is often used for solving inverse problems. Adressing the small scale heterogeneities problem, we check - through the homogenization method - what can be done with acoustic equations.

Non periodic homogenization method for acoustic media
Assumption : existence of a minimum wavelength for the wave field : λm ∼ V sm
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Elastic case :
• Initial equations :

ρü−∇.σ = f

σ = c :
∇u +t∇u
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•Order 0 effective equations

ρ∗üε0 −∇.σε0 = f

σε0 = c∗ :
∇uε0 +t∇uε0
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Acoustic case :
• Initial equations :

1

κ
q̈ −∇.v = ġ f = ∇ (κg)

v = L : ∇q = 1

ρ
∇q κ = ρV 2

p

•Order 0 effective equations

1

κ∗
q̈ε0 −∇.vε0 = ġ

vε0 = L∗ : ∇ (qε0)

Practical homogenization method :
• Set up λ0, the cell size (here the whole do-

main), F ()

•Cell problem : solve for χ over the cell
with periodic boundary conditions

∇.H = 0

H = L : G = L : (I +∇χ)
〈χ〉 = 0

• Filtering :

1

κ∗
= F

(
1

κ

)
L∗ = F (H) : F (G)−1

Effective anisotropy of the density

Elastic vs acoustic
Different induced

anisotropies

Snapshot of elastic energy

Snapshot of acoustic energy (elastic
medium with Vs = 0)

Snapshot of acoustic energy for a
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Elliptical anisotropy due to strong (×5)
small scales variations of the density.

Strategies for kinematic equivalency
Elastic Acoustic 1 Acoustic 2

Parameter ρ 1
κ = 1

C11

1
κ = ρ

Parameter c L = 1
ρI L = C11I
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