Hybridization of the IPO method with the FEM to compute RCS of cavities
with complex ter mination

R. HEMONY?, P. POULIGUEN?, J. SAILLARD?, JF. DAMIENS? F. ANNIERE?

1 Laboratoire IREENA, EA 1170, Ecole Polytechnique de Nantes,
Bét. IRESTE, La Chantrerie 44306 Nantes cedex 3
regis.hemon@etu.univ-nantes.fr, joseph.saillard@univ-nantes.fr
2 DGA/DET/Centre dEL ectronique de I'’ARmement (CELAR)

35170 Bruz, FRANCE
philippe.pouliguen@dga.defense.gouv.fr
jean-francois.damiens@dga.defense.gouv.fr

The Iterative Physical Optics (1PO) method has been developed to compute Radar
Cross Section (RCS) of open-ended cavities. There are several acceleration
methods to increase efficiency of the IPO. One of them is the Segmented-IPO
method.

One of the limitations of the IPO method is the geometry of the termination. The
IPO method allows computing RCS of slowly varying geometries. In the case of
an arrcraft inlet, for example, the termination has a complex geometry and the
IPO method is not adapted to compute such termination. Methods such as MoM
or FEM could be used to compute the RCS of arbitrarily geometries but the
complexity of these methods increased significantly with frequency and target 's
dimensions. Consequently, one solution to solve the problem is to hybridize the
PO method with the FEM. The principle of the S-1PO method is used.

The computation is made as follows:

1. The IPO method is used to compute the electric current on the inner walls
Sc of the cavity (Figure 1) when the termination is not present. This electric
current radiated an EM field {Eg;ﬁ;,} in the exchange surface Sy with the
termination.

2. The FEM is used to compute the EM field {EL;I—T,Q} scattered in the
exchange surface Sy by the termination when it is excited by the EM field
{E;,; Hg,}.

3. Finaly a generalized reciprocity integral could be evaluated over the
exchange surface 'N' to obtain the amplitude of EM field scattered at the
observation point P such as:
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