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On the Growth of Ice Crystals in the Air
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Ice Crystals in the Air are grouped into threz fundamental forms, as follows
a) hexagonal twin-prism, '
b) - hexagonal prism,
¢) hexagonal plate. _
Each crystal grows into a skeleton-shaped form, and the hexagonal plate especially
shows a beautiful variety observed under the opt1ca1 microscope. Some examples of
these crystals are shown in Figs. 1 and 2.
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ig. 1 Hexagonal plate type lce Crystals in the Air
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Fig. 2 The growth of 1. Incipient stage, 2. 2nd stage,
Crystal a. 3. 3rd stage, o 4. - 4th stage.

Crystal a
. Six small bubbles (diameter about 5.54) are enclc ed in the cen‘cral part of the
crystal in symmetric position. The writer con31ders the central part. Wthh can be
defmltely d1st1ngulshed from the surroundmg region to be the 11’1C1plent stage of the
Ice Crystals in the Air. From this stage the crystal can grow up step by step as
shown in the followmg various examples.

Table 1 T oo B ERE
- Stage Diameter =~ Thickness Volume(ea.) ..
inc;?ip-ient ' 58 u - 58 i 1.0 1077 cd
2nd 140 2 40 p 3.4x 1076 cmn?
3rd - 1804 200 2.8x 1076 cm3
4th 220 p 20 ﬂ 4.1x107¢ ('m3

In Table 1, the d1ameter, the th1cknm and the size at- each. otace of growth
" .are shown. From this table, it can be understood that the thickness and :the wely

Hacs




3160 K. Ttoo S Vol. [ Nos.3~4

umes of each stage’can be correlated. It is to be noted that the mutual re.ations
between the skeletal growth of the cryetal and the °urface energy of the minute ice
and the content of water vapour in the atmosphere are of great importance.

There are two fine tubes which connect the large bubbles and the outer free
air (The tube diameter is about 6ux). It is. probable- that the fine tubes are formed
in order to keep a balance of air pres ssure between the interior and the exterior of
the crystal ThlS pressure dﬁference must occur during the Wmter in the lower layer
of the atmoupere, for there are frequent inversions of a1r temperature ‘from ‘about
200m to 600 m in height.

Crystal b:

The incipient. stage of thls crystal also consists of hayagonl plates of ice and
containg six. bubbles in °ymme’cr1c pOS1t10n The magmtude of diameter and the
thlckness at each of the stages are shown in the followmg table :

~Table 2.: v . Crystal c

n It seems,that in the incipient stage this

Stage . - Diameter  Thickness . =
— - - : : N.erystal is very small but a perfect one, And
incipient 60 u - 60 u . . - .
2nd .. 1104 2B both .the second -and third stages are dis-
3 rd e !

170 4 .30 p-

) 'tinetly vskeletbh—sﬂhaped crystals,
The Inmplent Crystal Ly - '
It has been reported’ that the 1nC1p1ent stage of snow crystals is usualiy a per-
fect one with a diameter of A(bout 104, As mentioned above the incipient stage of the '
Ice Crystals in the A1r alno consmts of a perfect or nearly perfect hexagonal crystal.
And the crystal formsi 1n the 1nc1p1ent stage are arranged in three groups as indicated
in the following tablé, * . - . o
R  Table 3

Variety Diameter  Perfectnres

1) hexagonal skeleéton shaped twin-prism 813~ 60~70 z nearly perfect

2) hexagonal thick plate ] .60~70 p nearly perfect
N 3) hexagonal plate < 100~110u perfect - = =7 70

It 1s to be noted that the s1ze of the 1nC1p1ent °tage of the Ice Crystak‘ in the
Air is ,ar larger than that of the snow-cryrtal. The writer can offer no °at1°factory
explangtlon for thlS difference of S1ze But since the lower atrnosphere where the Ice
Crystals in the Air are 0b<‘erve4 isin a very. °tab e and cold condition, 11: is quite
conceivable that they are greater than snovv-crystals in the incipient stage.

The Ice: Crystals in the Air are grouped roughly into three types as indicated
above. The crystals which be'ong to b) and ¢) are in 2&4 stagea." But it seems that the
hexagonal tvvin-pr‘ism type crystals are almost excluc‘ive1y- incipient ones. This leads
to the consideration that the Ice Crystals in the Air be‘ongmg to ‘the Lexagonal
twin-prism type group are formed in the lower layer of the atmosphere, and the
other types of crystals are formed in a layer higher than that. :Slnce the air tem-
perature. in’ cold - winter. is. usually in the condition of inversion, 'the‘»heﬁgagonal
twin-prism type crystal is a natural consequence.



