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Résumé

The H,O molecules in ice crystal are connected with one another by hydrogen bonds
so as to make a lattice of the wurzite type. The present authors using wooden balls and
metal sticks made models of some dislocations which may possibly be present in an ice
crystal. The wooden balls represent the molecules and the sticks the hydrogen bonds.
The models are illustrated in the photographs of Pls. I-V placed after this English résumé.

Photos. 1, 2, 3. Perfect lattice with'no dislocation. The principal crystallographic
axis, that is, the c-axis of the lattice stands perpendicular to the plane of Photo. 1, while
it lies in the planes of the pictures in Photos. 2 and 3. For the sake of simplicity, the
direction of .the c-axis shall be called ‘vertical’ even when the model lies in the pictures
with its c-axis horizontal. Then ‘horizontal’ means any direction in the basal plane of the
lattice which is at right angles to the c-axis. Burgers vector b, the characteristic vector of
a dislocation, has, when it lies in the basal plane, the length and direction shown by the
horizontal arrows in Photos. 1 and 2. The vertical arrows in Photos. 2 and 3 give the
length and direction when it stands vertically. Photos. 2 and 3, side views of the model,
show that the perfect lattice is a pile of horizontal molecular layers, each of which is in its
turn composed of two molecular planes. The layers are of two different kinds; they are
of the same structure alternately, one being the mirror image of the next adjacent.

Photos. 4, 5, 6. Horizontal perfect dislocations between two adjacent molecular
layers, with horizontal &. Perfect dislocation lines lie between the molecular layers
marked 1 and 2; an edge dislocation line occurs between points J and K while there is a
spiral one between K and L. The dark balls represent the extra molecular planes indis-
pensable to the edge dislocation. Each of the uppermost dark balls has an upright ‘dangl-
ing bond’.

Photos. 7, 8, 9. Horizontal half dislocations between two adjacent molecular
layers accompanied by a stécking fault. A half edge dislocation is along the line
connecting points P and L, with an extra molecular plane made of dark balls. The disloca-
tion between points L and M is of the half spiral type. The layer of gray balls, a portion
of layer 2 bordered by the dislocation lines, is of the same kind as layer 1 underneath it.
Therefore the gray layer and layer 1 cannot be connected in the normal way as they would
be if they were of two different kinds. This means that there is a stacking fault between
them. The half dislocations are necessarily accompanied by that stacking fault. As shown
in Photos, the hydrogen bonds in layer 2 bridging over the dislocation lines are horizontal
ones, such as are not found in the perfect lattice of Photos. 1, 2, 3. Layer 3 also, if it is
so placed upon layer 2 as to produce no other stacking fault, has horizontal bonds as seen
in Photos. 7 and 9.

Photos. 10, 11, 12, 13. Horizontal perfect dislocations within a molecular layer,
with horizontal b. Perfect dislocation lines lie within the molecular layer marked 2. In
Photos. 10 and 11, an edge disloctaion is placed along line JK while a spiral one along
line KL. Photos. 12 and 13 show side and plane views of a model with a dislocation of
the mixed type.
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Photos. 14, 15, 16. Horizontal half dislocations within a molecular layer accom-
panied by two stacking faults. A half edge dislocation and a half spiral dislocation are
placed along lines LP and LM respectively. The portion of layer 2 made of gray balls
stands in the same relationship as in the case of Photos. 7, 8, 9 to the remaining portion
of layer 2 as well as to layer 1 beneath, except that the horizontal honds along line LP are
number half those of the previous case. However, layer 3 is differently placed upon the
gray layer; in addition to the stacking fault underneath the gray layer there comes to be
another one upon it as indicated by marks sf’s‘in Photos. 15 and 16. Instead, layer 3 has
no horizontal bonds unlike the case of Photos. 7, 8, and 9 and molecular layers can be
piled above it in the normal manner. Also in the case of Photos. 7, 8, 9 layer 3 could be
made in the same way as here.

Fig. 12 in the text. Vertical perfect edge dislocation with horizontal b. Fig. 12
shows the arrangement of molecules in a molecular layer when a perfect dislocation goes
through it perpendicularly. The dislocation is placed at the centre of the figure. Molecule
s can be missing, then there appear two dangling bonds attached to molecules u and v.
Molecules arranged in the directions C and D make the extra molecular planes.

Photo. 17. Horizontal perfect edge dislocation with vertical b The model in
Photo. 17 has a horizontal perfect dislocation running in the direction ¢2110>. For that
dislocation to be Aperfect, there must be two extra molecular layers of different kinds which
are made in the model out of gray balls.

Photo. 18. Pair of horizontal half dislocations with vertical . The perfect edge
dislocation of Photo. 17 is separated into two half ones located at points S and T. Between
the two there comes to be stretched a plane defect of lattice composed of horizontal
hydrogen bonds.

Photos. 19, 20. Sessile dislocation. The model shown in these photographs can be
made by placing a stacking fault between layers 2 and 3 in the lower half of the model
in Photo. 18. ' ’
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