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PML applied to spacetime Trefftz-DG numerical formulation for the elastic wave equation

Aim of our work ?

→ investigate new solution methodologies which combine accuracy with fast resolution for seismic wave problems Our candidate :

→ Trefftz method in time domain with the Tent-Pitcher algorithm

Tent-pitching 2d+t Acoustic Wave equation

First order acoustic wave equation :

                       1 c 2 ρ ∂p ∂t + ∇ • v = f in Ω , ρ ∂v ∂t + ∇p = 0 in Ω , v(•, 0) = v 0 , p(•, 0) = p 0 in D , v • n x = 0 in ∂D × I . Ω = D × I I = [0, T ] with x = (x, y), p = p(x, t), pressure, v = v(x, t) = (u, v), velocity, f = f (x, t), source term, c = c(x), wave speed, ρ = ρ(x), density.

Results

CP U exact = 20 × CP U approx.

CP U approx = 10 × CP U tent-pitch.

Thesis of E. [START_REF] Shishenina | Space-Time Discretization of Elasto-Acoustic Wave Equation in Polynomial Trefftz-DG Bases[END_REF] Absorbing boundary conditions Green's functions

Notations: X = x -x s , r = √ X .X X 1 = x -x s , X 2 = y -y s , T = t -t s
Cagniard-De Hoop method :

G p (x, t, x s , t s ) = 1 2π T 2 -r 2 c 2 , G u (x, t, x s , t s ) = T X 1 ρr 2 G p (x, t, x s , t s ) , G v (x, t, x s , t s ) = T X 2 ρr 2 G p (x, t, x s , t s ) . • G pml p (x, t, x s , t s , σ x ) = exp -A cos(B)G p (x, t, x s , t s ) • G pml u (x, t, x s , t s , σ x ) = exp -A G p (x, t, x s , t s ) ρr 2 T X 1 cos(B) + hX 2 sin(B) • G pml v (x, t, x s , t s , σ x ) = exp -A G p (x, t, x s , t s ) ρr 2 T X 2 cos(B) + hX 1 sin(B)
with Elastic Wave equation

A = A(x, t, x s , t s ) = X 1 r 2 Σ(x, x s )T , B = B(x, t, x s , t s ) = X 2 r 2 Σ(x, x s )h , Σ(x, x s ) = X 1 0 σ(x, x s )dX , h = h(x, t, x s , t s ) = T 2 - r 2 c 2 .

PML -Results

                         ∂σ ∂t -C (v) = 0 in Ω , ρ ∂v ∂t -∇ • σ = 0 in Ω , v(•, 0) = v 0 , σ(•, 0) = σ 0 in D , σn x = g in ∂D × I .
( Green's functions inside of the PML 

u Φ = ∂ x G pml p v Φ = ∂ y G pml p (2) u Ψ = -∂ y G pml p v Ψ = ∂ x G pml p (3)   σ xx σ yy σ xy   Φ = -   2c 
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 : Figure: Pressure for σ = 5 Figure: Pressure for σ = 10
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