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Abstract

The method of Fourier-transform spectral imaging (K. Itoh and Y. Ohtsuka, J. Opt. Soc.
Am. A, to be published.) is concisely described. The method is suggested for obtaining
efficiently the comprehensive information of a polychromatic radiator. Under certain
conditions both the spatial and spectral details of the radiative object can simultaneously be
recovered from the three-dimensional spatial coherence function of the optical wave field.
The recovery of object information is based on a Fourier transform relationship derived from
the basic formula (E. Wolf and W. H. Carter, J. Opt. Soc. Am. 68, 953964 (1978).) describing
the field correlation in terms of the source correlation function. A new type of inter-
ferometer is proposed for the efficient collection of the spatial coherence data. Experimen-
tal results of the spectral-image recovery are also presented.
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Fig.1 Geometry ; (a) free-space propagation and
(b) propagation through a positive lens.
The mutual coherence function propagates
from polychromatic incoherent source o to
an observation area, where the mutual
coherence function at Q, and Q. without
the time delay is evaluated.
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Fig.2 Spectral image of a monochromatic point
object. The spatial information is pre-
served in the angular position of image
while the spectral information is encoded
in the distance between the origin and the
point of image.
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Fig.3 Schematic of the volume interferometer.
The light beams split by BS (beam splitter)
are reflected back by P, and P, (right
-angle prisms) and combined again at BS.
The superposed wave field suffers from
lateral shear of 180" —rotation. The mo-
tion of P, further introduces longitudinal
shear and thus a 3-D shear displacement is
achieved.
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Fig.4 Reconstructed spectral image of a point object composed of He-Cd (4416A)
and He-Ne (6328A) laser spectra. Two different aspects are shown along
with the spurious images. The two spectral components lie on the same
radial line, which indicates the angular position of object.
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