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TasLE 11. Directions of interest in patterns from the cubic
system and approximate angles between pairs.

Face-centered-cubic pattern Body-centered-cubic pattern

Measured Direction Measured Direction
Angles +1° Pairs Angles +1° Pairs

36° 144° [110]—[111] 36° 144° [110]—[111]
or [110]—[116] 45° 135° [100]—[110]

45° 135° [100]—-[110] 257 125° [100]—[111]
60° 120° [110]-[110] 60° 120° [110]—[110]
70° 110° [116]—[116] 70° 110° [111]—[111]
ne° 103° [110]—[116] 90° [100]—[100]
90° [110]-[110] or [110]-[111]

or [110]—[111]

longer momentum transfer paths within the

crystal.
B. The Determination of Crystal Orientation
1. With the Stereographic Projection and a Wulff Net

In addition to making the angles between
crystal directions measurable with a protractor,
hemispherical collectors also make possible the
direct production of stereographic projections for
orientation determinations by a simple optical
device.® Images of the pinholes used to mark the

(b)

F1G. 5. (a) Schematic representation of the production of
a stereographic projection directly from the collector by
placing light source S, at bottom of diameter. (b) Sche-
matic representation of the production of a gnomonic
Brojection by raising light source to equatorial plane.

ashed lines in (b) indicate that the hemispherical col-
lector may be removed and a gnomogram directly pro-
duced on a flat collector in the bombardment chamber.
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FiG. 6. Comparison of patterns from the same crystal
on (a) hemxs1pherical and (b) flat collectors, showing the
advantages of the former for orientation determinations.

center of gravity of the deposits on the hemis-
phere may be projected onto a ground-glass
screen by a light source placed at the lower end
of the vertical diameter [Fig. 5(a)], as geo-
metrically required for the production of a
stereogram. The pattern may be transferred onto
tracing paper and placed over a Wulff net.

2. With the Gnomonic Projection or a Directly
Produced Gnomogram

It is also possible to make a gnomonic projec-
tion by raising the light source to the center of
curvature of the hemisphere, i.e., to the position
previously occupied by the surface being bom-
barded, as in Fig. 5(b). In this case the projected
beams and the original ejection directions
coincide. An alternative but less desirable
technique is to eliminate the hemispherical col-
lectors and replace them by flat collectors for the
direct production of gnomonic patterns in
vacuum, as again indicated in Fig. 5(b). Flat
collectors are not recommended, since ejection
directions at large angles to the normal produce
deposits which are spread out over large areas.
In addition to requiring longer times to become
visible, it is difficult to determine the center of
gravity of these elliptical spots and the sym-
metry is often not evident. This can be seen in
Fig. 6, which is a comparison of the patterns ob-
tained on hemispherical and flat collectors from
a crystal which was found to have its surface
approximately parallel to the (013) plane.

3. With the Orienting Sphere

There is a more direct method® for crystal
orientation determinations, which involves posi-










