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Summary

The author studied by X-ray Laue photography the crystal orientations of hoar
crystals growing on the cooling pipes of a cold room. Three types of crystals were
found, namely, hexagonal cups, rectangular cups and those looking like a dagger. By
examining parts of the crystals separately, she could find how the crystallographic axes
are oriented with respect to external forms of the crystals.

If grown perfectly, the hexagonal cup crystal would be six triangular ice plates so
combined as to make a cup-like shape with a hexagonal mouth, but, in most of the
actual crystals two of the triangular side plates curl inwardly as illustrated in Fig. 2 A
of the text. Photograph A of Pl. I is the side view of a hexagonal cup crystal with

its mouth opened upward ; side plates of the crystal are striped parallel to edges of the
mouth. She cut one of the side plates with a razor perpendicular to the stripes and

got the section as shown in Photo. B of PL. I. A perfect rectangular cup crystal is
composed of four triangular ice plates, but one or two of them are lacking in most
of the actual crystals as will be seen from Photos. C, D and E. In these photographs
the arrows marked a and c indicate the directions parallel to the edges of the rectangular
mouth of the crystals. As will be mentioned later, the crystallographic axes a and c of
the crystals lie along arrows a and c respectively. Photograph L of Pl. II shows the
tip of a dagger-like crystal. The striped ice plates £ and g do not lie in a plane but
meet at an obtuse angle. The stripes on plate f make exactly an angle of 120° with
those on plate g Ice plate h vaguely seen in the photograph stands outward on the
meeting line of plates f and g, bisecting the wider angle between them. Photograph
M is the section of plate h cut by a razor perpendicular to the stripes on its surface.
This section shows that plate h has such an internal structure as composed of hexagonal
rods linked together side by side, whereas the side plates of hexagonal cup crystal are
internally structureless as seen from Photo. B of Pl. II. Some of the dagger-like crystals
lack plate h.

The author determined by X-ray Laue photography the crystallographic axes of the
ice plates separated from many hoar crystals of each type and obtained the following
results.

The relationship between the external forms of hoar crystals and their crystal-
lographic axes will most easily be recognized by the aid of hexagonal columnar skeleton
of snow crystal represented by broken lines in Fig. 2 of the text. An individual Hoar
crystal belonging to any of the three types constitutes by itself a single crystal. The
central axis of hexagonal cup crystals is the same as the crystallographic c-axis in direc-
tion while the edges of the mouth of the crystal, consequently the stripes on its side
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plates, lie parallel to the a-axis. Even in the curled parts of the side plates the c-axis
is directed along the central axis of the cup. v

In the case of rectangular cups she found that one pair of edges of its rectangular
mouth facing opposite to each other is parallel to the c-axis while the other pair lies
in the direction of the a-axis. It was also shown experimentally that the central axis
of rectangular cup crystals is directed parallel to the b-axis. Therefore, the rectangular
cup crystal can be said to be a hexagonal columnar skeleton developed only on one of
its prismatic planes as illustrated in Fig. 2B. The stripes on ice plates f and g of
the dagger-like crystal shown in Photo. L of Pl 1I lie along the a-axis while those on
plate h are parallel to c-axis. As shown in Fig. 2 C the dagger-like crystal is a hexag-
onal columnar skeleton developed along the line connecting its central point to one of
its apexes. Both plates f and g are the same as those composing a hexagonal cup
crystal while h is of the same nature as those side plates of a rectangular cup crystal

whose stripes are directed parallel to the c-axis.
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