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Artifical boundary conditions for the Schréodinger equation with external potential

We are interested in the numerical solving of the Schrodinger equation with variable potential, in one space dimension, on a
bounded domain:
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where ug is the initial datum with compact support, T is the final computational time, and V € C®(R x R™,R) is a real
potential. In order to numerically solve the equation, we have to compute the solution of the system (eq:Schr-eqn-R) on a
bounded space domain. We therefore have to introduce a fictive boundary T' = 92 = {2y, z,} to bound the computational
domain Q = Jx;,z,[. The introduction of this boundary needs the addition of a boundary condition. Ideally, this boundary
condition must be transparent with respect to the solution. The solution of the Schrédinger equation on Q X [0 ; T'] with the
boundary condition must coincide with the restriction on © x [0 ; T of the solution of (1) on R x [0; T7.

We will present new results concerning the derivation of an artificial boundary condition when the Schrodinger equation is in
presence of a variable potential V' (x,t) and its numerical treatment.



