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LXXX. The High-Frequency Spectra of the Elements.
Part II. By H. G. J. MosgLEY, M. A.*

THE first part  of this paper dealt with a method of

photographing X-ray spectra, and included the spectrs-

of a dozen elements. More than thirty other elements have
now been investigated, and simple laws have been found
which govern the results, and make it possible to predict
with confidence the position of the principal lines in the
spectrum of any element from aluminium to gold. The
present contribution is a general preliminary survey, which
claims neither to be complete nor very accurate.

A somewhat different method of photographing these
spectra has been developed independently by de Broglie }
and by Herveg §. The latter closely confirms the angles
given by Moseley and Darwin || for reflexion of Pt rays fron:
selenite. De Broglie tinds less satisfactory agreement for
the reflexion from rocksalt. De Broglie has also examined
the spectra of W and Au, and has obtained for Cu and Fe
results similar to those given in Part I.

The general experimental method has remained unaltered,
and need not be again described. The same .crystal of
potassium ferrocyanide has been used as analyser throughout.
The sharpness of the lines of short wave-length has
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been much improved by reducing the breadth of the de-
fining slit to about 0°2 mm. The most convenient type of
X-ray tube is drawn to scale in fig. 1. The aluminium
trolley which carries the targets can be drawn to and
fro by means of silk fishing-line wound on brass bobbins.
An iron screen S fastened to the rails is furnished with a fine
vertical slit which defines the X-ray beam. The slit should
be fixed exactly opposite the focus-spot of the cathode-stream,
though a slight error can be remedied by deflecting the cathode
rays with a-magnet. The X rays escape by a side-tube
24 cm. diameter closed by an aluminium window 0:022 mm.
thick. The X-ray tube, which has a capacity of over
3 litres, was exhausted with a Gaede mercury-pump, for the
loan of which I am indebted to Balliol College.

Fig. 1.

The radiations of long wave-length cannot penetrate an
aluminium window or more than a centimetre or two of air.
The photographs had therefore in this case to be taken
inside an exhausted spectrometer. Fig. 2 gives a vertical
section to scale of the X-ray tube and spectrometer. The
former consists of a bulb containing the cathode, joined by a
very large glass T-piece to a long tube of 4 cm. diameter,
in which are the rails R and the carriage C. § is the
defining-slit and W a window of -goldbeaters’ skin which
separates the tube from the spectrometer. This material,
which is wusually air-tight, though sometimes it may
require varpishing, is extremely transparent to X rays.
A “circular window of 2 cm. «fiameter will easily with-
stand the pressure of the atmosphere if left undisturbed.
In these experiments, however, the pressure was relieved
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‘ every time the spectrometer was exhausted, and under such
} conditions the goldbeaters’ skin had frequently to be
' renewed. The spectrometer, which was specially designed
f for this work, consists of a strong circalar iron box of 30 cm.
| inside diameter and 8 cm. high, closed by a lid which,
‘ when the flange is greased, makes an air-tight joint. Two
concentric grooves are cut in the floor of the box. The
table A, which carries the plate-holder, rests on three steel
balls, of which two run in the outer groove, while the third
rests on the floor of the box. The position of the crystal-
table B is controlled in like manner by the inner groove.
This geometrical construction for a spectrometer is well
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Fig. 2.
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known. The scales are fixed to the box and the verniers to
the tables. For these very soft rays the absorption by the
black paper front of the plate-hoider became serious, and
two sheets of black tissue-paper were used instead. Lumps
of the pure elements, usually several millimetres thick, were
i used as targets in the case of Mg, Al, 8i, Mo, Ru, Pd,
| Ag, 8b, Ta. Foils such as Rh, W, Au were either silver-
| sofdered or brazed onto copper. Os was used in the form of
| a thin chemical deposit. on copper. The alloys used were
| ZrNi (70 per cent.), WFe (50 per cent.), NbTa (50 per
| cent.), and SnMn (50 per cent,). KCl and the oxides of
o the rare-earth elements were rubbed onto the surface of
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