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Single Scattering of Fast p-Particles
by Protons

WE have recently taken some eight hundred pairs
of photographs corresponding to about 124 metres
of track of §-particles, of energies from 0+5 to 1-1mV.,
in a mixture of 80 per cent hydrogen and 20 per cent
oxygen, contained in an expansion chamber. Assum-
ing that the scattering of the f-particles in oxygen
is similar to that of the adjacent element nitrogen,
for which results have already been obtained!, the
elastic scattering of these B-particles through angles
greater than 20° by protons is found to be in agree-
ment with Mott’s theory. The theory predicted that
about one such deflexion was to be expected ; actually
two cases were observed. The statistical fluctuations
were therefore large, but it may be inferred that there
is no serious discrepancy between existing theory and
experiment for the collisions of protons and electrons
of this energy.

As in the previous work with nitrogen, no examples
of inelagtic collision of electrons and protons were
observed.
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X-Ray Study of Noble Metals Dispersed in
. Borax- and B,O-Glasses

Ix a previous communieation!, it was shown by
us that alkali halides such as lithium, sodium,
potassium, rubidium and esesium chloride dissolved
in fused boric oxide giving a homogeneous glass.
X-ray examination of these glasses reveals sharp
diffraction lines due to the dissolved alkali halides
together with a few foreign lines which cannot be
identified with any known borates of the metals.
These foreign lines are largely present in glasses con-
taining chlorides of alkali metals of low atomic
numbers, but are absent with rubidium and caesium
halides. It was found later that these foreign lines
are due to a variety of anhydrous, crystalline B,Os,
first studied by Cole and Taylor?, in the case of boric
oxide glagses, and to anhydrous Na,B,0, in the case
of borax glasses.

The manner in which the alkali halide lattice exists
within the non-repeating meshwork of boric oxide
and borax glasses requires elucidation. Accepting
Warren and Zachariasen’s views about the structure
of these glasses, one would be led to suggest that a
new lattice is formed within the hollows of the.cages
formed by the B—O—B triangular bondagey.. But

in such a case the electrostatic forces between.the .

iong should be diminished, as also probably the short-
distance repulsive forces, on aceount of the sh1eld1ng
aetion produced by a medium of higher dielectric
constant necessitating an enlargement of the lattice.
Preliminary experiments by Majumdar and Palit?
seemed to point to such a conclusion, but later work
has shown that the spacings are almost unaltered
in the glass.

An interesting case has been found with go]d and
platinum dispersed in boric oxide and. borax glasses.
The samples were prepared by first evaporating solu-
tions of auric and platinic chlorides separately in a
platinum ecrucible and. then igniting, whereby the
noble metals were obtained in a finely divided state.
‘The reduced metals were then heated with specially
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purified anhydrous B,0; and Na,B,0, respectively
at 800°-1,000° C., until thoroughly homogeneous
(slightly coloured} masses were obtained. The crucible
was then chilled and the solid extracted. Each piece
of glass was examined under the polarization micro-
scope for optical isotropy. The glass was then
powdered, inserted in a capillary tube, and a Debye—
Scherrer photograph taken w.th a circular camers,
(radius 3-90 cm.) and a Hadding tube with copper
anti-cathode. The exposure varied from 8 to 10
hours. Photographs were also taken of pure gold and
platinum wires and the prints compared. A typical
print of platinum dissolved,in B,0;-glass is repro-
duced. The following table gives the distance z in
em. between two similar lines :

& s 336 366 40 470 5225 550 610 7-95 895
Nature w 8 rLwoom 8 w E w B
%o 9+6b 10-80 11-40 15-80 16+50
Nature w s w 8 8

w = weak, T.w = rather weak, s = strong, m = moderate.

By trial and error method, the constant for
Ko (1539 A.) is found to be 0-1954, and for
Hence the spacing a, for
platinum dissolved in glass works out as follows :

1-539 x 10-%

for Koo @y = 5 omosr — 29384
1-389 x 10-#
and for Kf, = ErE el = G050 A
and for- BBy & = 5 pa7ce 7

the mean value, 3:944 A., being in good agreement
with the standard value for platinum, namely,

" 3:910 A,
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Ceri.um Tungstate as a Semi-Conductor

Borr Zambonini' and Beintema? claim to have
prepared tetragonal bipyramidal erystals of cerium
tungstate, Ce,(WQ,),;, by fusing a precipitate, using
sodium chloride as a flux. Subsequent work by Sillen
and Sundvall® showed that the compound was actually
NaCe(WO,), of scheelite-type structure. Tammann?
has also described a cerium tungstate, but the only
observations made were on the change with tempera-
ture of electrical resistance of powdered compacts.
The resistance of a pellet 1 mm. thick and 14 mm.
diameter wag given as 40,000 Q at 600“ C.and 1,700 Q
at 800° C.

In an investigation which required the use of fired
mixtures of cerium oxide (Ce0O,) and tungstic oxide
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