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Résumé

By the use of a diffusion cloud chamber operated in a low-temperature room by a
1/4 HLP. refrigerating machine charged with Freon 22 (Photo. No. 1) a series of studies
on the snow crystal habit and growth has been started. The whole apparatus is so
designed that the bottom of the chamber can be cooled down to —55°C (also to about
—70°C by the aid of dry ice), while the vapour source and the top of the chamber can
be maintained at any desired temperature from the room temperature (—20°C) up to
+30°C by electric heating. By adjusting these temperatures, we are able to set up any
temperature profile in the chamber.

(1) Swuow crystal habil in “waler droplet free” air

The snow crystal form in relation to temperature 7, and supersaturation s has
been thoroughly examined by U. Nakaya and M. Hanajima. Recently, U. Nakaya con-
ducted the experiment of the artificial snow by using the “aerosol free” air and confirmed
that the presence of aerosols affects the crystal shape; for example, that a needle or an
elongated sheath is obtained under the condition which formerly proved favourable to
the formation of dendritic crystal, etc.

When our diffusion cloud chamber, once operated, is left for half a day as it is,
supercooled cloud droplets are rained out, nearly the same condition as Nakaya's being
realized. Thereafter 3 or 4 filaments (Nylon, chiffon velvet or rabbit hair) on which
snow crystals are to be produced are placed at different heights with the aid of a fine
glass supporter (cf. Photo. Nos. 10 and 11).

In a series of our experiments so far carried out, the temperatures of the chilled
bath, the wetted gauze (vapour source), and the room were kept at about —50, +20
and —20°C, respectively. An example of the temperature profile in the chamber as
well as the schematic representation of the chamber is given in Fig. 1. The top and
the base of the chamber were always maintained at water- and ice-saturation, respec-
tively.

Photo. No. 2 shows needle and dendritic crystals which were formed on the upper
part of the Acrylite wall (—2~—12°C) after the lapse of a few days. When abundant
fog particles are introduced into the chamber by opening the upper lid, dendritic crystals
come out perpendicularly from at the tip of the needle extension (Photo. Nos. 5~9).

When fog particles had been rained out, a set of filaments was hung down and left
overnight. Photo. Nos. 10 and 11 show the mode of frost formation near the uppermost
filament (above 0°C) and that near and on the lowest filament (—33°C, ¢f. Photo. No.13).

In 7 series of our snow-making experiments in “water droplet free” air, the crystal
was always found to grow in the form of sheath or needle at any temperature level
down to ca. —40°C, except that pseudo-dendritic crystals grew immediately below the
melting level (see Photo. Nos. 10, 12, 19 and 20). The sheath type crystal is to be defined
as a hollow column elongated in the direction of principal axis, which in the long run
develops into the form like a needle. Photo. Nos. 13~18 give the typical examples of
these sheath type needles. '
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It may be concluded that the presence of water in liquid phase affects the crystal
shape remarkably ; in the absence of minute water droplets, ice crystals have a tendency
to grow in the direction of c¢-axis, and it is only in the presence of the liquid water
film on the crystal surfaces that the plane development in dendritic form takes place.

(2) Ice crystal formation by Agl seeding

0.1~0.2 mg Agl dissolved in aceton was vaporized on a small electrically heated
nichrome wire set in a 100 cc syringe, and injected into the cloud chamber, which had
been filled with supercooled water cloud. The supercooled cloud particles could be
recognized in the light beam by Tyndall phenomenon, and when the Agl smoke was
injected from slightly above 0°C level into the chamber, glittering ice particles started
to be formed within a few seconds (Photo. Nos. 21~26). »

Precipitating ice particles were sampled on a glass slide and taken out at successive
intervals, to be observed under a high magnification microscope. Thereafter they were
replicated by the aid of 0.25% Formvar solution for electron-microscope studies.

Photo. Nos. 27~30 illustrate an example of the successive change in shape of the
precipitating ice particles;

Droxtal and Hexagonal column
—— Hexagonal simple plate
—> Hexagonal plate with inner design
— Sector form and Droxtal.

Immediately after the seeding, there appear a number of frozen droplets with rudi-
mentary crystal faces (droxtal) mixed up with relatively few ice crystals (hexagonal
column) (Photo. Nos. 31 and 32). The former may have been produced by freezing of
supercooled cloud droplets probably due to the direct collision with Agl particles. The
spicules on the ice particles, well illustrated in the electron-micrographs Nos. 35~37,
are likely produced by the Bally-Dorsey effect. Aside from the question whether the
submicroscopic stage of the crystallization be due to the sublimation or condensation,
the ordinary hexagonal crystals might well be considered to have grown up by pure
sublimation (Photo. Nos. 33 and 34). '

During the seeding experiment, the temperature profile in the chamber, within
which ice crystals are produced and precipitate, is held nearly constant; nevertheless,
the number of ice crystals produced in unit time and volume rapidly decreases. There-
fore the change in crystal form and size may probably be attributed to the increase of
net 'supply of water vapour per crystal.
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No. 21. Cloud droplets falling prior No. 22. 16see after seeding.
to Agl seeding. Expos. } sec. Expos. 3 sec.

No. 23. 47 sec after seeding. No. 24. 4 min. after seeding.
Expos. §sec. Expos. 3 sec.

No. 25. 18min. after seeding. No. 26. 49 min. after seeding.
Expos. 3 sec. Expos. i sec.
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No. 27. Ice particles sampled during No. 28. Iece particles sampled during
5min. after seeding. the periol from 5 to 15 min.
after s2eding.

No. 31. No. 32.
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