
Remark 4. In Section 3, we have established a necessary condition of stability and bring out a coefficient
called a which corresponds to the exponential growth of the norm of the displacement field for high fre-
quencies, in the vicinity of the physical eigenvalues. The simulations are not done exactly in the same
framework than the theoretical one. Actually the source does not generate a plane wave with a given
frequency, but a superposition of plane waves of a large range of frequencies. Therefore, the exponential
growth is probably not produced only by the ‘‘high frequencies’’, which explains why the theoretical co-
efficient a does not fit the numerical observed coefficient in the exponential.

3.4.3. Application to other mathematical models
In this section, we show how our geometrical criterion can be applied to show the instability of the PML

model applied to other wave phenomena.
The PML model for anisotropic electromagnetic waves. Anisotropic dielectric media are characterized by

the fact that the electric permittivity e is a tensor which is not necessarily proportional to the identity. In 2D,
the propagation of electromagnetic waves in such a medium can be describes through the solution uðx; tÞ of
an anisotropic wave equation of the form

o2u
ot2

# divðAruÞ ¼ 0;

Fig. 19. Norm of the displacement field (left) and logarithm of the norm (right) for the orthotropic medium (III) with only x1 PML.

Fig. 20. Norm of the displacement field (left) and logarithm of the norm (right) for the orthotropic medium (III) with only x2 PML.
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