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Formulae



Lame equation:

Λ𝑢 −
𝜕2𝑢

𝜕𝑡2
= − Ԧ𝑓𝑒 , Λ = 𝑐𝑝

2𝛻𝛻 ⋅ −𝑐𝑠
2𝛻 × 𝛻 ×

Background and anomalous parts:

𝑐𝛼
2 = 𝑐𝛼,𝑏

2 + Δ𝑐𝛼
2, 𝛼 ∈ 𝑝, 𝑠 ,

Λ = Λ𝑏 + ΔΛ, 𝑢 = 𝑢𝑖 + 𝑢s

Equations for incident and scattered fields:

Λ𝑏𝑢
𝑖 −

𝜕2𝑢𝑖

𝜕𝑡2
= − Ԧ𝑓𝑒 , Λ𝑏𝑢

𝑠 −
𝜕2𝑢𝑠

𝜕𝑡2
= −ΔΛ 𝑢𝑖 + 𝑢s

Born approximation



Acoustic wave equation:

Δ𝑃 − 𝑠2𝜕𝑡
2𝑃 = −𝐹𝑒

Background and anomalous parts:

𝑠2 = 𝑠𝑏
2 + Δ𝑠2,

𝑃 = 𝑃𝑖 + 𝑃𝑠

Equations for incident and scattered fields:

Δ𝑃𝑖 − 𝑠𝑏
2𝜕𝑡

2𝑃𝑖 = −𝐹𝑒 , Δ𝑃𝑠 − 𝑠𝑏
2𝜕𝑡

2𝑃𝑠 = Δ𝑠2𝜕𝑡
2 𝑃𝑖 + 𝑃𝑠

Born approximation



Acoustic vs Elastic Born migration



Media
𝑥 × 𝑧 = 10 × 2.5 km,
𝑐𝑝,𝑏 = 2.5 km/s,

𝑐𝑠,𝑏 = 1.25 km/s,

ൗΔ𝑐𝛼
2 𝑐𝛼,𝑏

2 = 0.01,

𝜌 = 2.5 t/m3

Data
only z-component of 
scattered field
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Lame equation:

Λ𝑢 −
𝜕2𝑢

𝜕𝑡2
= − Ԧ𝑓𝑒 , Λ = 𝑐𝑝

2𝛻𝛻 ⋅ −𝑐𝑠
2𝛻 × 𝛻 ×

Background and anomalous parts:

𝑐𝛼
2 = 𝑐𝛼,𝑏

2 + Δ𝑐𝛼
2, 𝛼 ∈ 𝑝, 𝑠 ,

Λ = Λ𝑏 + ΔΛ, 𝑢 = 𝑢𝑖 + 𝑢s

Equations for incident and scattered fields:

Λ𝑏𝑢
𝑖 −

𝜕2𝑢𝑖

𝜕𝑡2
= − Ԧ𝑓𝑒 , Λ𝑏𝑢

𝑠 −
𝜕2𝑢𝑠

𝜕𝑡2
= −ΔΛ 𝑢𝑖 + 𝑢s



Acoustic wave equation:

Δ𝑃 − 𝑠2𝜕𝑡
2𝑃 = −𝐹𝑒

Background and anomalous parts:

𝑠2 = 𝑠𝑏
2 + Δ𝑠2,

𝑃 = 𝑃𝑖 + 𝑃𝑠

Equations for incident and scattered fields:

Δ𝑃𝑖 − 𝑠𝑏
2𝜕𝑡

2𝑃𝑖 = −𝐹𝑒 , Δ𝑃𝑠 − 𝑠𝑏
2𝜕𝑡

2𝑃𝑠 = Δ𝑠2𝜕𝑡
2 𝑃𝑖 + 𝑃𝑠
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Results

• Algorithm of elastic migration based on Born 
approximation was proposed and developed

• It has been shown to locate steep interfaces better than 
acoustic algorithm and to have less strongly pronounced 
false boundaries



Media
𝑥 × 𝑧 = 10 × 2.5 km,
𝑐𝑝,𝑏 = 2.5 km/s,

𝑐𝑠,𝑏 = 1.25 km/s,

ൗΔ𝑐𝛼
2 𝑐𝛼,𝑏

2 = 0.01,

𝜌 = 2.5 t/m3

Data
(only z-component of 
scattered field)
𝑧 = 15 m,
Δ𝑥 = 10 m,
Δ𝑡 = 2 ms,
𝑡 ∈ 0, 4 s,
𝐹 𝑡 =
1 − 2𝜋2𝑓𝑀

2𝑡2 ⋅

⋅ 𝑒−𝜋
2𝑓𝑀

2 𝑡2 ,
𝑓𝑀 = 25 Hz,
Ԧ𝑓 = 0 0 1 𝑇


