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TFig. 3. End-on photographs through ‘Perspex’ blocks : (a) plastic explosive, end plane;

(b) plastic explosive, end scratched ;

compression of the air pockets between the explosive
grains. This confirms the theory referred to above,
and simultaneously casts doubt on any estimate of
reaction time in terms of the duration of luminosity.
The high-speed photographs were taken by Mr. J.
King, to whom my thanks are due.
STEWART PATERSON
Research Department,
Nobel Division,
Imperial Chemical Industries, Ltd.,
Stevenston, Ayrshire.
Nov. 9.
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New Approaches to the Interpretation of
X-Ray Powder Photographs

THE interpretation of powder photographs, despite
recent attempts at systematization!"?, remains still
largely an art, and any aids towards simplification
are greatly to be welcomed. We have discovered that
some help can be given by photographs that are
usually classed as ‘poor’, in the sense that the grain
size of the specimen is large and the lines are there-
fore rather ‘spotty’.

A general advantage of such photographs is that
they give some idea of the multiplicity factorst of
the reflexions ; if the number of spots contributing
to a particular line is abnormally small, one can be
reasonably sure that the multiplicity factor is small,
and therefore that the indices are fairly simple—for
example, 200. This is illustrated by the accompanying
diagram, which is a diagrammatic representation of
the first few lines of a powder photograph of the alloy
CdMg; the line marked with the lower arrow is
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(¢) plastic explosive and common salt; (d) PETN
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more sparsely populated than its
neighbours and therefore is likely
to be of the type 200.

A point of more limited applica-
tion also arises from the photo-
graph : the two lines marked by
the upper arrows have the same
general appearance, and we may
therefore deduce that they have a
common origin, as for certain lines
given by the alloy FePt® This is
possible because at high tempera-
tures the alloy CdMg is hexagonals,
and the structure we are concerned
with is formed by transformation
at a lower temperature. The two
lines are near the position of the
line 1010 given by the close-packed
hexagonal structure, and so we may
guess that the structure is ortho-
rhombie, the indices of the lines
being 110 and 200 7.

If this guess is correct, the
values of the reciprocal constants
a* and b* are directly deducible,
and since these do not correspond
in any simple way to the value
given by the other line considered,
we may deduce that this line
is 002. The three reciprocal con-
stants thus obtained were adequate to explain
all the lines on the X-ray photograph. (The actual
photograph from which the values of sin20 were
derived was obtained from a specimen having smaller
grain size ; the lines, although still spotty, were much
more nearly uniform than those illustrated in the
drawing.) While the more systematic methods re-
ferred to would no doubt also have led to this result,
Ehe methods just described must be many times
aster.
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Diagrammatic representation of part of powder photograph
of CdMg

The unit cell has dimensions a = 524 A., b =
3:22A., ¢ = 4-97 A., and, from comparison with the
close-packed hexagonal structure it contains two
atoms of cadmium and two of magnesium. The
structure is isomorphous with AuCd é.

H. Lrpson
H. STEEPLE
Physics Department,
College of Technology,
Manchester 1.
Jan. 12.
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