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A real-time method for profiling one-dimensional pure phase objects is achieved on the basis
of an auto-Wigner distribution function (AWDF) generated by using a liquid crystal light valve
(LCLV). Cylindrical lenses were used as typical examples of the pure phase object to be mea-
sured. The LCLV converts the incoherent image to the coherent one, which is available in
reflection mode addressable optically. In the process of generating the AWDF, the product of
the shifted object and its conjugation was obtained using the modified Michelson interfero-
meter, and the one-dimensional Fourier transform was performed by means of the fully-optical
operation after converting the intensity pattern of the interference fringe to a coherent one.
As a result, this paper shows that the AWDF can be generated by using fully-optical procedures
and the real-time method of phase profiling can be realized successfully.
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Fig. 1

Optical arrangement of the fully-optical WDF processor. The configura-
tions in the backward and forward sides of the LCLV were respectively used to
produce J(z,y) and take one-dimensional Fourier transform of it.
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Fig. 2 Cross section of optically-addressable
liquid crystal light valve (LCLV).
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Fig. 3 Write-Read characteristics of liquid
crystal light valve used in the experiment.
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Fig. 4 J(xz,y) intensity patterns calculated by Eq. (13) for the cylindrical lenses with

three different focal lengths of f= (a )50 mm,

(b)100 mm, and (c)200 mm.
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(c) f=200mm

Fig. 5 WDFs calculated by Eq. (16) for the cylindrical lenses with three different
focal lengths of f=(a)50mm, (b)100mm, and (¢ )200 mm.
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Fig. 6 J(z,y) intensity patterns written to the LCLV for the cylindrical lenses
with three different focal lenghts of f=(a)50mm, (b)100mm, and (c)200 mm.
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Fig. 7 J(z,y) intensity patterns read out from the LCLV corresponding to

those shown in Fig. 6.
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Fig. 8 Resultant WDFs obtained by taking one-dimensional optical Fourier
transformation of the intensity patterns shown in Fig. 7 for the cylindrical
lenses with three different focal lengths of f=(a)50mm, (b)100mm, and

(¢ )200 mm.
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Fig. 9 Comparison between the inclinations
of the WDFs obtained optically and calculated
using the manufacture’s data for three different
cylindrical lenses with f=50mm, 100 mm, and
200 mm.
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Fig. 10 Reconstructed profiles of the lens surfaces obtained by integrating the
WDFs shown in Fig. 8 with respect to the horizontal coordinate.
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Fig. 11 Comparison between the profiles re-
constructed for =50 mm (solid line) and calcu-
lated using the manufacture’s data (broken line).
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