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sense, with ) a well-defined bounded linear operator. Consequently, we are not able
to justify the numerical method and neither provide a priori error estimates
These difficulties with the standard formulation for real k are part of the moti-

vation for the method proposed in this paper that we term the complez-scaled HSM

method. The idea behind this method, which is similar to the idea behind PML (see

?Recall that, we call a bounded linear operator
corresponding sesquilinear form a(-, -), defined by a V), ¥é,v € H

is coercive, ie.. if, for some constant v > 0, R(a(é,9)) > vl¢|*, Vo € H

on H coercive if t
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for instance

] is to “complexify”. It is also similar to manipulations that are made
to understand analyticity of boundary traces in high frequency scattering problems
in [21g84.1]. Precisely our plan is as follows:

1. From properties of the solution u of (37) we deduce that the traces ¢/,
Jj € [0,3], have analytic continuations into the complex plane from (—o0, —a)
and from (a, +o0c). Further, we introduce paths in the com

lex plane on which
the

¢’’s are L* (in fact, decay exponentially). The objective of the next steps
is to derive an equivalent of the HSM formulation for these “complex-scaled”
traces.

For real wavenumbers equations (9) and (16) provide half-plane representa-
tions of the solution u in terms of the traces ¢/, j € [0,3]
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