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Letters to the Editor.

[The Editor does not hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to retwrn, nor to correspond with
" the writers of, rejected manuscripts intended for this
or any other part of NATURE. No notice 8 taken
of @ s ications.]

The Scattering of Electrons by a Single Crystal

of Nickel. "

IN & series of experiments now in progress, we are
directing a narrow beam of electrons normally against
a target cut from a single crystal of nickel, and are
measuring the intensity of scattering (number of

* electrons per unit solid angle with speeds near that of

the bombarding electrons) in various directions in
front of the target. The experimental arrangement
is such that the intensity of scattering can be measured
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F16. 1.—Intensity of electron scattering vs. co-latitude angle for
‘various bombarding voltages—azimuth-{111}-330°,

in any latitude from the equator (plane of the target)
to within 20° of the pole (incident beam) and in any
azimuth.

The face of the target is cut .parallel to a set of
{111}-planes of the crystal lattice, and etching by
vaporisation has been employed to develop itssurface
into {111}-facets. The bombardment covers an area
of about 2 mm.? and is normal to these facets.

As viewed along the incident beam the arrangement
of atoms in the crystal exhibits a threefold symmetry.
Three {100}-normals equally spaced in azimuth emerge
from the crystal in latitude 35°, and, midway in
azimuth between these, three {111}-normals emerge
in latitude 20°. It will be convenient to refer to the
azimuth of any one of the {100}-normals as a {100)-
azimuth, and to that of any one of the {111}-normals
as & {111}-azimuth. A third set of azimuths must
also be specified ; this bisects the dihedral angle
between adjacent {100}- and {111}-azimuths and
includes a {110}-normal lying in the plane of the
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target. There are six such azimuths, and any one of
these will be referred to as a {110}-azimuth. It follows
from considerations of symmetry that if the intensity
of scattering exhibit s a dependence upon azimuth as
we pass from a {100}-azimuth to the next adjacent
{111}-azimuth (60°), the same dependence must be
exhibited in the reverse order as we continue on
through 60° to the next following {100}-azimuth,
Dependence on azimuth must be an even function of
period 2r/3.

In general, if bombarding potential and azimuth are
fixed and exploration is made in latitude, nothing very

jstriking is observed. The intensity of scattering
increases continuously and regularly from zero in the
plane of the target to a highest value in co-latitude
20°, the limit of observations. If bombarding poten-
tial and co-latitude are iixed and exploration is made
in azimuth, a variation in the intensity of scattering
of the type to be expected is always observed, but in
general this variation is slight, amounting in some
cases to not more than a few per cent. of the average
intensity. This is th. nature of the scattering for
bombarding potentials in the range from 15 volts to
near 40 volts. '

At 40 volts a slight hump appears near 60° in the
co-latitude curve for azimuth-{111}. This hump
develops rapidly with increasing voltage into a strong
spur, at the same time moving slowly upward toward
the incident beam. It -attains a maximum intensity
in co-latitude 50° for a bombarding potential of
54 volts, then decreases in intensity, and disappears
in co-latitude 45° at about 66 volts.” The growth and
decay of this spur are traced in Fig. 1.

A section in azimuth through this spur at its
aximum (Fig. 2—Azimuth-330°) shows that it is
sharp in azimuth as well as in latitude, and that it
forms one of a set of three such spurs, as was to be
expected. The width of these spurs both in latitude
and in azimuth is almost completely accounted for by
the low resolving power of the measuring device. The
spurs are due to beams of scattered electrons which are
nearly if not quite as well defined as the primary beam.
The minor peaks occurring in the {100}-azimuth are
sections of a similar set of spurs that attains its
maximum development in co-latitude 44° for a bom-
barding potential of 65 volts.

Thirteen sets of beams similar to the one just
described have been discovered in an exploration in
the principal azimuths covering a voltage range from
15 volts to 200 volts. The data for these are set down
on the left in Table I. (columns 1-4). Small corrections
have been applied to the observed co-latitude angles
to allow for the variation with angle of the ‘back-
ground scattéring,” and for a small angular displace-
ment of the normal to the facets from the incident
beam.

If the incident electron beam were replaced by a
beam of monochromatic X-rays of adjustable wave-
length, very similar phenomena would, of course, be
observed. At particular values of wave-length, sets of
three or of six diffraction beams would emerge from
the incident side of the target. On the right in
Table I. (columns 5, 6 and 7) are set down data for
the ten sets of X-ray beams of longest wave-length
which would oceur within the angular range of our
observations. Each of these first ten occurs in one
of our three principal azimuths.

Several points of correlation will be noted between

“the two sets of -data. Two points of difference will
also be noted ; the co-latitude angles of the electron
beams are not those of the X-ray beams, and the
three electron beams listed at the end of the Table
appear to have no X.ray analogues.
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The first of these differences is systematic and may
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