
op
ot

þM
op
ox1

" ov1
ox1

" ov2
ox2

¼ 0;

ov1
ot

þM
ov1
ox1

" op
ox1

¼ 0;

ov2
ot

þM
ov2
ox1

" op
ox2

¼ 0:

ð62Þ

The high frequency geometrical criterium (59) allows us to identify a well known result, namely the in-
stability of the PMLs in the x1 direction (e.g. [22,24,32]). Indeed, the dispersion relation of (62),

ðxþMk1Þ ðx
!

þ Mk1Þ2 " k21 " k22
"
¼ 0; ð63Þ

defines one slowness curve which is an ellipse with axes parallel to the coordinates axes but not centered at
the origin: the center is ðM=ð1"M2Þ; 0Þ. As a consequence, one can see in Fig. 23 that there are some
vectors K (corresponding to the part of the curve of medium thickness) for which S1ðKÞV1ðKÞ < 0. Let us
mention [32] in which the authors have also related the instabilities to the presence of these waves and
[1,5,18,20] that propose some solutions to stabilize the PMLs.

Remark 5. One can however check that the necessary condition for the stability of the PMLs in the x2
direction is satisfied. The complete calculations shows that the corresponding system is stable.

Fig. 23. The slowness curve for system (62).

Fig. 22. Instability in the anisotropic acoustic case (a ¼ 3
4
; b ¼ 3

2
; c ¼ 4).
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