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Abstract. We consider the interaction of an incident acoustic wave vinc propagating in
the unbounded region Ω+ ⊂ Rd and a piezoelectric solid contained in the bounded region
Ω− := Ω

c
+. The scattered component of the acoustic wave v, the elastic displacement vector

u, and the electric potential ψ satisfy the system of PDE’s

∆v = c−2vtt in Ω+ × [0,∞),(1a)

∇ · σ = ρΣutt in Ω− × [0,∞),(1b)

∇ ·D = 0 in Ω− × [0,∞),(1c)

(u · ν)t + ∂νv = − ∂νvinc on Γ× [0,∞),(1d)

σ ν + ρfvtν = − ρf (vinc)tν on Γ× [0,∞),(1e)

D · ν = ηd on ΓN × [0,∞),(1f)

ψ =µd on ΓD × [0,∞),(1g)

where Γ := ∂Ω− and v, vt, u, and ut satisfy homogeneous initial conditions. The stress tensor
σ and the electric displacement vector D satisfy the constitutive relations

σ := Cε(u) + e∇ψ , D := e>ε(u)− ε∇ψ,
where C is the elastic compliance tensor, ε is the elastic strain tensor, e is the piezoelectric
tensor, and ε is the dielectric tensor. The problem is transferred into the Laplace domain and
transformed into an integro-differential system. For this system, a Galerkin space discretiza-
tion suitable for BEM/FEM treatment is proposed. Well posedness for the continuous and
semi-discrete systems is shown simultaneously and stability bounds in terms of the Laplace
parameter S are found. Full discretization is achieved using BDF2-based Convolution Quad-
rature for the BIE’s and BDF2 time-stepping for the elastic and electric unknowns. Using the
Laplace-domain stability estimates, we provide time-domian bounds with explicit time depen-
dence and show that, for smooth enough problem data, optimal second-order convergence is
achieved. Numerical experiments are given for BDF2 and Trapezoidal Rule based CQ.
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