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There are ultra high-speed changes in the structure and electric and physical proper-
ties in non-stationary electrical discharges in high-heated dissociated gases. The complex
physical model of discharges of this type is not known up to now and, in many cases the
use of semi-empirical descriptions based on the experimental results is necessary.

For experimental purposes either obtrusive or non-obtrusive diagnostic methods can
be used. As a rule, the high-heated gas regions, in which we usually take measurements
are small. With the use of an obtrusive method their structure would be affected and
required appropriate physical properties would be changed. For this reason, non-obtrusive
methods, must be applied. Optical diagnostic methods are probably the most important
non-obtrusive diagnostic methods.

An the important prerequisite for ultra high-speed phenomena mechanism study is the
stationarity, or as the case may, be quasi-stationarity of the phenomena during measurement.
This requirement means, that the measurement has to be taken in a time interval much
shorter than the frequency of the structure change or, at least, in a time interval comparable
with it, while no change in the phenomenon instant characteristics is taking place.

Applying optical diagnostics methods, a photograph or a hologram is often taken for
registration. When photographic registration or a hologram is used for the study of ultra
high-speed effects, the requirement of phenomenon stationarity can lead to fundamental
problems. This is due to the fact, that the duration of a measurement also determines the
maximum possible exposure time of the photographic layer.

In the case of extremely short exposure times the photographic image is created in
another way, as a consequence of the Schwarzschild effect. For the photo-chemical effect
of light falling on the photographic emulsion the reciprocity law is no longer valid. The
blackening of a photographic emulsion is then not simply proportional to the exposure, i.e.
to the product of the illumination and exposure time. Simultaneously, the characteristic
curve of density becomes shallower.

These effects become apparent in practice, especially through the contrast reduction
in the image, which also reduces its informative value. When evaluating the images it is
advisable to make a correction with respect to these effects, if it was not possible to avoid
them during chemical processing.

Further relevant misrepresentation or reduction of the informative value of the photo-
graph or hologram can be caused by complex chemical reactions in the course of processing.
These changes in the photosensitive layer properties are primarily related to the mechanism
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of latent image creation. Improvement of the studied phenomena recording latent image
can be achieved only-partially by way of processing, and especially by way of developing.

Both practical tests and the literature confirm, that fine-grain and compensating de-
velopers are most suitable ones for chemical processing of materials exposured within ultra
short exposure times.
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