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PHASE SHIFTS IN SCATTERED FAR-FIELDS AND A SHAPE RECONSTRUCTION
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Michihiro KITAHARA, Yasuhide SETO and Katsuya NAKAGAWA

The phase shift analysis is carried out to quantify the scattered waveforms. The scattering
amplitude of the scattered far-field is first defined. The phase shift is then introduced by
expanding the scattered far-field into partial waves with spherical wave components and
taking into account the energy relation. The phase shift introduced here represents the
shift of phase in the total wave from the phase of an incident wave. The far-field integral
representation for the scattered field is utilized to derive the explicit expression of the phase
shift. This integral representation is true for an arbitrary flaw shape and it relates to the
flaw geometry and boundary conditions on the flaw surface. An application is shown for
the problem of shape reconstruction from the information on phase shifts.
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Fig.1 Scattering problem.
Fig.2 Incident wave and scattererd far-field.
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Fig.3 Geometrical relation.
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Fig.4 Ellipsoidal surface with
revolutional symmetry.
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Fig.5 Convergence process for ellipsoid of revolution with ¢ = 1,b = 0.5

(Tnitial parameters: a® = 5° = 2.5).
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