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AMBIENT HUMIDITY CONTROL FOR MAXIMISING REPLAY INTENSITY AND
RESOLUTION IN ABERRATION-COMPENSATED OFF-AXISHOLOGRAMS OF
UNDERWATER OBJECTS

A current design for an underwater holocameraresiiu marine particulate studies requires
holograms be exposed in a zero-humidity atmospf{teyenitrogen, to avoid condensation in
the submersible casing), and that off-axis holograacorded at 532nm be replayed at 442nm
to correct the aberrations of the real image aasettiwith the change in refractive index from
water into air.

This change in replay wavelength, combined withrésulting change in illumination angle,

means that the Bragg condition is no longer satisfiluring replay, so that even with a
180mW HeCd laser it is difficult to see the padighages with the standard machine vision
CCD camera to be used for automatic analysis ofptiréicle images. Changing the replay
beam angle to better satisfy the Bragg conditiokenahe particle images brighter, but also
renders them unrecognizable by introducing sevpetieal aberrations.

A possible solution is to alter the Bragg properteé the hologram. In particular, the emulsion
thickness can be conveniently controlled by alterihe humidity of the atmosphere
surrounding the hologram without causing any logigat changes or damage to the
holographic plate.

The real image of a USAF 1951 resolution targetbdeen projected from holograms recorded
on Agfa 8E56 glass plates and mounted in a glagsdsnclosure. With the enclosure held at
various humidities, the brightness and perceivelmtion of the reconstructed image have
been measured using a CCD camera with fixed el@ctfgarameters. The results have been
compared with a simple model.

Ambient humidity control is thus felt to be a vialdechnique for controlling the emulsion
thickness of holograms on silver-halide materialsg so simultaneously optimising replay
for both minimum aberrations and maximum diffrantefficiency.
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