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Structure of Cobalt

Powprr photographs of hexagonal cobalt do not
always have consistently sharp lines, and the variation
of sharpness is not explainable by internal strains or
by small particles of unusual shapes. This may be
geen from the following table of visual estimates of
the breadths of the various lines on a photograph
taken with nickel Ku radiation.

hkidl Description h Rkl Description

10T0 sharp 1122 sharp

0002 sharp 2021 broad

10T1 hroad 0004 sharp

1012 broad 2022 very broad

1120 sharp 1074 very broad—
almost invisible

10T 3 very broad

2020 sharp 2023 very broad

We have examined the problem by means of
powder and oscillation photographs and have found
that the following theory is capable of explaining
the observations.

It is well known that the close-packed structures
can be derived from three types of close-packed
planes of atoms; the co-ordinates with respeet to
the two hexagonal axes of the atoms in each plane
are :

0,0)...4: (1/3,2/3)...B; (2/3, 1/3)...C.

In a normal hexagonal structure only two of these
types are used, thus: ABABAB. .., but it is casy to
see that faults may arise and that the sequence may
change to CBOBCB ..., or to ACACAC ... Ifsuch
faults oceur frequently the structure will be irregular,
but certain sets of planes, such as the (0001)’s, will
obviously remain perfect. In general, all sets of
planes with (k-k)/3 integral will be perfect, and this
is in accordance with the observations in the accom-
panying table,

From the broadening of the lines an estimate of
the degree of imperfection can be made, and it was
found that in the speeimen which was examined
the probability of a mistake occurring was as high
as 1710,

The same kind of theory is applicable to other
problems, notably the broadening of the superlattice
lines in AuCu; due to the presence of small ‘anti-
phase domains’ in single crystals.

A more detailed account of the work on cobalt
will be published elsewhere.
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July 14.

Wave Form of Atmospherics

SEVERAL investigatorsh®* have shown that an
atmospheric often has a characteristic ‘slow tail’ of a
few milliseconds’ duration, in addition to the cus-
tomary wave train of a few cycles of frequency
about 104 cycles per second. The latter has been
associated with the return stroke of the lightning
discharge, and precision has recently been given* to
this suggestion by the calculation of the amplitude
and duration of one eycle of this wave from the
characteristics of the return stroke, the remainder
of the wave being presumably due to reflexions from
the ionosphere®.

Ag to the ‘slow tail’, Appleton and Chapman?® have
suggested that this is connected in some way with
the slow ¢ portion of the lightning discharge. A study
of the electrostatic field changes caused by near
strokes recorded by these authors?, however, suggests
that the ‘slow tail’ is the result of the radiation due
to the destruction of electric moment during both
the @ and the ¢ portions of heavy strokes, an explana-
tion which is supported by the occeurrence of the
high-frequency radiation due to the b portion within
the ‘slow tail’, ebserved at relatively near distances?.
The durations involved are obviously of the right
order, being in each case a few milliseconds. As to
the amplitude, my theory® of the increasing corona
current as the leader stroke approaches the earth
vields, from the relation

1 daM,
e it
a final value of the order of 10 or 20 millivolts/metre
for the radiation field due to the @ portion at 100 km.,
assuming that the corona current increases as the
square of the voltage. During the ¢ portion a charge
of the order of 10 coulombs often flows from ecloud
to earth in a time of the order of 3 milliseconds*. If
this charge is initially at a height of 2.5 km., and
if its electric moment is destroyed exponentially,
which the aforementioned records? show to he
approximately the cage, then the above relation yields
a crest value for g, at 100 km. of the order of 70 mv./m,
These values compare well with the observed value
of 1256 mv./m. at 100 km.>.

It would thus appear that the ‘slow tail’ represents
the radiation resulting from the destruction of the
electric moment during the ¢ and ¢ portions of a
lightning stroke.
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C. E. R. Bruce.
British Electrical and Allied Industries
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