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Letters to the Editor

[The Editor does not hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to relurn, nor to correspond with
the writers of, rejected manuscripts intended for this
or any other part of NATURE. No notice is taken
of anonymous communications.]

Possible Existence of a Neutron

It has been shown by Bothe and others that
beryllium when bombarded by a-particles of polonium
emits a radiation of great penetrating power, which
has an absorption coefficient in lead of about 0-3 (cm.)"L.
Recently Mme. Curie-Joliot and M. Joliot found,
when measuring the ionisation produced by this
beryllium radiation in a vessel with & thin window,
that the ionisation increased when matter containing
hydrogen was placed in front of the window. The
effect appeared to be due to the ejection of protons
with velocities up to a maximum of nearly 3 x 10° cm.
per sec. They suggested that the transference of
energy to the proton was by a process similar to the
Compton effect, and estimated that the beryllium radia-
tion had a quantum energy of 50 x 10° electron volts.

I have made some experiments using the valve
counter to examine the properties of this radiation
excited in beryllium. The valve counter consists of
& small ionisation chamber connected to an amplifier,
and the sudden production of ions by the entry of a
particle, such as a proton or a-particle, is recorded
by the deflexion of an oscillograph. These experi-
ments have shown that the radiation ejects particles
from hydrogen, helium, lithium, beryllium, carbon,
air, and argon. The particles ejected from hydrogen
behave, as regards range and ionising power, like
protons with speeds up to about 3-2 x 10° em. per sec.
The particles from the other elements have a large
ionising power, and appear to be in each case recoil
atoms of the elements.

If we ascribe the ejection of the proton to a Compton
recoil from a quantum of 52 x108 electron volts,
then the nitrogen recoil atom arising by a similar
process should have an energy not greater than about
400,000 volts, should produce not more than about
10,000 ions, and have a range in air at N.T.P. of
about 1:3 mm. Actually, some of the recoil atoms
in nitrogen produce at least 30,000 ions. In col-
laboration with Dr. Feather, I have observed the
recoil atoms in an expansion chamber, and their
range, estimated visually, was sometimes as much
as 3 mm. at N.T.P.

These results, and others I have obtained in the
course of the work, are very difficult to explain on
the assumption that the radiation from beryllium
is a quantum radiation, if energy and momentum
are to be conserved in the collisions. The difficulties
disappear, however, if it be assumed that the radia-
tion consists of particles of mass 1 and charge 0, or
neutrons. The capture of the «-particle by the
Be® nucleus may be supposed to result in the
formation of a C!? nucleus and the emission of the
neutron. From the energy relations of this process
the velocity of the neutron emitted in the forward
direction may well be about 3 x10° cm. per sec.
The collisions of this neutron with the atoms through
which it passes give rise to the recoil atoms, and the
observed energies of the recoil atoms are in fair
agreement with this view. Moreover, I have ob-
served that the protons ejected from hydrogen by the
radiation emitted in the opposite direction to that of
the exciting a-particle appear to have a much smaller
range than those ejected by the forward radiation.
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This again receives a simple explanation on the
neutron hypothesis.

If it be supposed that the radiation consists of
quanta, then the capture of the a-particle by the
Be® nucleus will form a (12 nucleus. The mass
defect of C'3 is known with sufficient accuracy to
show that the energy of the quantum emitted in this
process cannot be greater than about 14 x 108 volts.
It is difficult to make such a quantum responsible
for the effects observed.

It is to be expected that many of the effects of a
neutron in passing through matter should resemble
those of a quantum of high energy, and it is not easy
to reach the final decision between the two hypo-
theses. Up to the present, all the evidence 1s in
favour of the neutron, while the quantum hypothesis
can only be upheld if the conservation of energy and
momentum be relinquished at some point.

J. CHADWICK.

Cavendish Laboratory,

Cambridge, Feb. 17.

The Oldoway Human Skeleton

A vrETTER appeared in NATURE of Oct. 24, 1931,
signed by Messrs. Leakey, Hopwood, and Reck, in
which, among other conclusions, it is stated that
“ there is no possible doubt that the human skeleton
came from Bed No. 2 and not from Bed No. 4. This
must be taken to mean that the skeleton is to be
considered as a natural deposit in Bed No. 2, which is
overlaid by the later beds Nos. 3 and 4, and that all
consideration of human interment is ruled out.

If this be true, it is & most unusual occurrence. The
skeleton, which is of modern type, with filed teeth,
was found completely articulated down even to the
phalanges, and in a position of extraordinary con-
traction. Complete mammalian skeletons of any
age are, as field paleontologists know, of great rarity.
When they occur, their perfection can usually be
explained as the result of sudden death and immediate
covering by volcanic dust. Many of the more or
less perfect skeletons which may be seen in museums
have been rearticulated from bones found somewhat
scattered as the result of death from floods, or in the
neighbourhood of drying water-holes. We know of
no case of a perfect articulated skeleton being found
in company with such broken and scattered remains
as appear to be abundant at Oldoway. Either the
skeletons are all complete, as in the Stenomylus quarry
at Sioux City, Nebraska, or are all scattered and
broken in various degrees, as in ordinary bone beds.
The probability, therefore, that the Oldoway skeleton
represents an artificial burial is thus one that will
occur to paleontologists.

The skeleton was exhumed in 1913, and published
photographs show that the excavation made for its
disinterment was extensive. It is, therefore, very
difficult to beliove that in 1931 there can be reliable
evidence left at the site as to the conditions under
which it was deposited. If naturally deposited in
Bed No. 2, the skeleton is of the highest possible
importance, because it would be of pre-Mousterian
age, and would be in the company of Pithecanthropus
and the Piltdown, Heidelberg, and Peking men, all
of whose remains are fragmentary to the last degree.
Of the few other human remains for which such
antiquity is claimed, the Galley Hill skeleton and the

‘Ipswich skeleton are, or apparently were, complete.

The first of these was never seen 4n situ by any
trained observer, and the latter has, we believe, been
withdrawn by its discoverer. The other fragments,
found long ago, are entirely without satisfactory
evidence as to their mode of occurrence.



