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Zmo Films 011 Copper Surfaces

KenZO TANAKA Physn:al Instxtute, Kyoto University and
Hatsujiro HASHIMOTO, Kyoto Technical College:

It was observed by Finch that zinc in the films formed by conden'sation of
vapour on a polished copper surface, diffused rapidly into the surface amorphous
layer of the substrate at room temperature, On the other Land, Craimef reported
that such a diffusion 'phenomenon was not observed. In order_to ascertain whether
such - diffusipn takes place or not, we set two copper pieces, one with polished
surface and the other with etched orie, each parallel to the (110)'plane of a single
crystal, in the vacuum of an. electron diffraction apparatus and condensed zinec
vapour on both surfaces &multaneously and observed the pattems reﬂected from -
them. The thickness of ‘the films varied from 20 to 1DOA We could not gbserve:
any diffusion phenomenon, such as reported by Finch, in every mse and on both

- gurfaces.

When these zinc films were heated in Lhe vacuum of the apparatue, Ve about
1073 mm Hg, at 200-600°C, they were oxidized" and’ became to zinc ‘oxide. In these
processes there formed a thin layer of brass at the bourxdary of the film and the
substrate. This was ascertained by etching 'off the surface layer of"zioo ‘oxide. -

When zinc vapour was condensed on copper substrates which were maintained

“at 150-200°C, diffusion took place rapidly and twins of the Spmel type of brass

were formed on the surface of copper single crystals.
While zinc ox1de, formed by oxidation of thin ﬁlrn gave normal pattern of ZnO,
the one formed by oxidation of thick film gave somewhat different one which we

© call “ZnO"' pattern” for convenience. This pattern can be explained as being due

to a ring fiber- arrangement of zinc oxide crystals in_which fiber axes [001) are
parallel to, and distributed uniformly in the surface of the substrate. ¥-Zn0,
reported by Finch, can also be explained as a ring fibre of zinc oxide crystals in

which fibre axes (001] are distributed umfounly in the plane of the surface,
(Received Nov.lg 1949) :
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X-ray Investigation on Artificially
Prepared Jewels. Part I
Gunji Sumopa and Yoshitsugu AMANO, Faculty of En’gineering, Oeaka University

The lattice constants of two artificially prepared jewels were determined using
hoth the ordinary Debsfe—Scherrer_and the back reflection methods and the follow—

ing values were cbtained: _ ,
' Calkx Ce(kx) temperature
white corundum 4.7532, 12.9819, )
ruby - 475685 12.9884, 31°

The latter ¢ontains several percent of chromic oxide.

- The direction of crystal growth and the defects in crystals of a number of
these jewels were investigated by the divergent-beam back reflection method The
specimens are of the form of an elongated drop and eplit into two parts by light
hammering, the fracture surfaces being parallel to the longer axis of the drops (i. e,
the direction of cf'ystal growth). The hexagonal afceé of iﬁdividuél domains within
- a drop lie in the plané of fracture. The distributidn' bf these axes within the plane.

1@ somewhat scattered and in most cases it lies nearly perpendxcular to the direction

of the longer axes. in the case of white corundum whereas it prefers the direction
nearly parallel to the direction of _grlowth in the case of ruby.

White corundum usualiy exhibits perféct structure but frequently consists of

. minute crystals, several millimeteres in diameter intersecting in few minutes, thus

forms a mosaic structure. Ruby alwqys shows imperfect structure, and its moéaic

structure is usually built up by rows of crystals havmg stringlet forms.

(Recewed Dec. 22, 1949).
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On the Diffuse Scattering of X-Rays by a Partially
Ordered Crystal. Part II.

Takeo MATSUBARA, Physical Institute, Osaka University

A general theory of the propagation of orders, an extension of Zernike's theory
on the same problem, is developad to obtain the intensity formula of scattered
x-ray by a partially ordeced crystal, The intensity of the diffuse scattering, which

was denoted by J(b) in Part I of this paper, can now be expressed in the form:

by = D

where A; are the eigenvalues of a matrix B whose elements are determined from
the molecular interaction between a lattice point and its first neighbours and from
the path différences of the x-ray wave scattered at them. #ty are the diagonal
“elements of another matrix M. '
As an illustration of the methad, thz diffuse scattering from a face centered
lattice consisting of diatomic moalecules, in which molecular axes are order-disor—
- derly arranged among four directions ([111) and its equivalents), is considered. A
theory of the phase transition of this lattit;e is also given, This example is pre-.
sumably applicable to the low tempzrature form of Na (ordered state)  and the
high temperature form of NaCN or KCN (dissrciered state).
ganeral discussion of the relation bstween the diffuse scattering and the phase

-transition is developed;

In the last section a _

it is pointed out that the diffuse scattermg should show a
remarkable temperature dependence near the trans1t10n point.
(Received. Dec. 1, 1949).
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X-ray Diffuse Scattering by Single Crystals of
Cublc ’letramtromethane _Part 1L

Tsutomu ObDa, Osaka Liberal Arts University. and Takeo MATSUBARA,

Faculty of Science, Osaka University

For the x-ray diffuse scattering from cubic tetranitromethane crystals (¢=7.08
A, Z=2, T%I43m), in which the molecules are in a statistical arrangement, here is
QiVEIJ a téntative explanatiorr taking into account the short-range ordér_.

While actually the molecules possess the symmetry of S,~4, it was assumed for
" the sake of simplicity that the molecules had the symmetry of i’)w&m and took
.their molecular axes, the four—fold rotation reflection ones, in 'equal proportions, to
each of the three directions of the principal X, ¥ and Z axes, the C-N bonds being
parallel to the body-diagonals. It was obsefved experimentally that the diffuse’
maxima appear around the reciprocal lattice points whose indices are k+k+1=2n.
This fact could be explained by an intensity formula for the diffuse scattering with
-a certain value of the parameter «,. wlnch measures the probability that for a given

orientation of one molecule, its nelghbour takes one of the three orlentahons
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