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Fi6. 1. Argon composition at the anode in a He+-Ar mixture vs

time for cataphoresis and for back diffusion after the discharge is.

turned off. Current—100 mA; pressure—3.2 mm.

The disturbance, associated with sample withdrawal in
the above technique, may be eliminated by having each
gas stream flow through a 60 W lamp. In the flow system
the lamp filaments must be calibrated for both composi-
tion and flow rate. In the nonflow system involving end-
bulbs the 60 W lamp is connected directly behind a
porous molybdenum screen serving as the anode. The
molybdenum screen is rolled tightly inside a 9.5 mm Kovar
glass-to-metal seal which is grounded. The gas discharge
system is cooled by a constant temperature water bath.
For typical operating conditions in nonflow cataphoretic
systems, the product of the Grashof and Prandtl numbers
is ~107%, thereby indicating that heat transfer from the
filament by free convection is negligible.>8 Although the
60 W lamp filament is in a close helix-in-helix winding, a

simple conduction analysis of a straight thin wire predicts
the calibration curves quite accurately. Binary mixtures
with helium or hydrogen are ideally suited to this tech-
nique because of their relatively high thermal conductivi-
ties. The lamp filament provides one leg in a Wheatstone
bridge. The imbalance of the bridge circuit is amplified
and recorded on a strip chart. Typical results, shown in
Fig. 1, are in agreement with theory."
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THE REVIEW OF SCIENTIFIC INSTRUMENTS

Comments on “Plasma Phasography”

[Herman M. Presby and David Finkelstein,
Rev. Sci. Instrum. 38, 1563 (1967)]
U. KOorSBECH
Laboratory for Electrophysics, The Technical University,
Lyngby, Denmark

(Received 17 February 1969)

HE phase contrast microscope and the theory de-

veloped for the plasma phasography! are based
mainly on the assumptions that one is dealing with micro-
scopic inhomogeneities with characteristic dimensions
comparable to the wavelength of the light. However, this
is not the case in the experiments performed by the
authors. They actually dealt with inhomogeneities, whose
typical dimensions normal to the direction of propagation
of the light are several orders of magnitude larger than
the wavelength of the light. This should mean that the
theory developed in the article is not applicable to the
experiments.
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The “phasograms” shown in the article can be explained
as follows: The light beam used is diffracted just as in the
usual schlieren technique and no part of it passes through
the inhomogeneity as an undeviated wave. The diffraction
will take place in every region where there is a gradient of
the integrated electron density across the depth of the
field (which must be larger than the plasma dimensions
in that direction). When the deviation at the mirror is
larger than the radius of the conjugate area, the beam is
reflected from the mirror and reaches the image plane.
When the deviation is smaller, the beam hits the conju-
gate area, from where only a small fraction is reflected to
the image plane. According to this explanation one should
expect an even better contrast at the image plane by
using a mirror with a hole at the position of the conjugate
area. A name such as “mirror schlieren” would perhaps
cover the technique better than the name “phasograph.”
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