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the field of optical information processing the basic task is the detection and
quantification of optically recorded information with a high degree of accuracy and a high
signal-to-noise ratio. Optical detectors for information recording which are receiving
attention for a long time are the so-called holographic detectors. The task of a
holographic optical information recording and display method is the transfer of optical
information, which is constructed by interference with the object of the recording, onto
the material to be recorded, this material being photo-sensitive, and its subsequent
regeneration and display with high accuracy and high signal-to-noise ratio. Optical
recording systems with holographic detection have been researched in the beginning of
this century. The technical problem to be solved here was the projection of the object
wave onto the recorded surface using a coherent, monochromatic light source. A
holographic recording material, whose structure is changed by the action of the coherent
radiation, was developed in the form of a weakly illuminated photographic film or plate. A
holographic recording method using such photographic film has been described in I. G.
Herrick, Optical Holography, New York, Academic Press, 1976, chapter 2. The
disadvantages of this recording method lie in the extremely great stability requirements
for the sensitive material and in the time-consuming production. The film is illuminated at
the narrow boundary of the interference surface with an illumination angle of
approximately one third of the numerical aperture of the objective used for the
illumination in order to produce the fringes. The focusing of the object wave must be
carried out precisely with the aid of the fringes. The diffraction efficiency is dependent on
the angle between the film surface and the optical axis. The recording and the
regeneration of information are therefore possible only in a narrow angular range. As
opposed to this, the digital storage system using a CCD matrix, which is described in I. G.
Herrick, The Recontruction of Optical Holograms, New York, Academic Press, 1980,
pages 69-86, is a digital-storage system which has no problems with the stability of the
recording medium or with the time factor. The disadvantage of this storage method is that
each recording area can only be recorded simultaneously but not separately, so that the
construction of a complete holographic display is not possible, since a separate recording
for each point of the display is required. The recording of a hologram can be based on the
different
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