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In the last paragraph of his reply, Dr. Tutin directs 
attention to some interesting experiments by Prof. 
Masson on the equilibrium p-v isotherms of binary 
mixtures of oxygen, ethylene and argon. These 
experiments on the equilibrium states of gas mixtures 
have little or nothing to do with collision theory 
as usually understood; this, however, is unim
portant. Dr. Tutin claims that the evidence they 
supply for a fairly strong attraction between pairs 
of molecules of these gases is in favour of his theory 
and against the R-B atom, because with the R-B 
atom all these molecules will be negatively charged 
on the periphery. He overlooks entirely the fact 
that for electrically neutral systems (such as these 
molecules) the residual polarisation effects with 
which we are here concerned always yield an extra 
attraction no matter what the unperturbed arrange
ment of their charges. This is a classical result 
which prevents discrimination between such theories 
in any such way. 

Here, for the present at any rate, one may well 
take leave of Dr. Tutin's theory. If it ultimately 
proves of value and supersedes the R-B atom, no 
one will be more surprised than the present reviewer 
-and no one more delighted. Such success would 
imply the construction of a logical theory appreciably 
more successful than current theory in interpreting 
the properties of matter, and current theory is a 
lusty infant of whom its parents and guardians, 
even metallurgical and chemical, are justifiably 
proud. 

R_ H. FowLER. 

Spontaneous Emission of Neutrons by Artificially 
Produced Radioactive Bodies 

I. CuRIE, F. Joliot and P. Preiswerk1 observed 
that after bombarding silicon or phosphorus by 
neutrons, the artificially produced radioactive nuclei 
emitted: (I) negative electrons as previously 
observed by Fermi 2 ; (2) y-rays of high energy 
(-- 5 X 101 e.v.); (3) positrons (which they tenta
tively suggest to be due to the creation of 'pairs' 
by the y-rays, an explanation which does not seem 
very probable as they state that the positrons have 
an upper energy limit of ,.._, 1 X 104 e.v. only) ; and 
(4) neutrons. They assume that some of the radio
active nuclei are 13Al 28 and uSi31, and that the 
spontaneously emitted neutrons are due to the 
transformation processes: 

If this formal explanation is correct, the neutron 
must have existed in its parent nucleus in a state of 
positive energy. But this would mean that there 
exists in a nucleus a potential barrier for neutrons, 
which would not only contradict current theoretical 
views about the interaction forces between neutrons 
and neutrons or protons• but would also be in dis
agreement with Fermi's•.• discovery that neutrons 
easily penetrate into nuclei of all charges and masses. 

The spontaneously emitted neutrons must there
fore get into a state of positive energy by some 
primary radioactive process, and then be immediately 
emitted. Assuming the potential energy of a neutron 
in the field of any nucleus to be everywhere negative, 
and the potential energy of a proton to show a 
'barrier', we have two possibilities for explaining the 
emission of neutrons : 

(i) In the radioactive nucleus A, all negative 

energy states of protons are occupied and there 
exists one proton in a state of positive energy. This 
proton may either penetrate the barrier of A or 
transform into a neutron, emitting a positive electron. 
We must assume that the neutron can be created in 
a state of positive energy. It can then either be 
emitted or fall into a state of negative energy, causing 
an emission of a y-ray. But it is rather unlikely that 
an unstable nucleus produced out of a stable nucleus 
by neutron bombardment (and therefore short of 
protons) should not have an unoccupied negative 
energy state for a proton. If A has an unoccupied 
negative energy state, a proton cannot remain an 
appreciable time in a state of positive energy. 

(ii) The radioactive nucleus A contains two 
loosely bound neutrons. One of the neutrons (n 1 ) 

transforms into a proton, emitting a negative electron. 
The proton may be created in an excited state p' 
and then fall down to a lower state p, whereby it 
can emit a y-ray. Alternatively, the transition energy 
can be handed over to the second neutron (n2) which 
will thus be raised to a state of positive energy and 
will then be emitted. This model seems preferable 
to (i). 

Recent observations of M. Mader• seem to show 
that samarium e!llits protons spontaneously. As 
samarium is known to emit oc-rays6, it may be that 
the emission of a proton (or alternatively the 
emission of a y-ray) follows immediately after the 
emission of an oc-ray. If this is not the case, we must 
conclude that one isotope of samarium contains a 
proton in a positive energy state. From (i) we might 
then expect samarium also to emit positrons, for a 
nucleus with a proton in a positive energy state 
certainly has a lower unoccupied state for a neutron, 
which makes a proton - neutron transition ener
getically possible. The neutrons can then only be 
emitted if they are created in states of positive 
energy. 

Magdalene College, 
Cambridge. 

June 22. 

M. GOLDHABER. 
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Hyperfine Structure of the Resonance Lines of 
Potassium 

THE hyperfine structure of the resonance lines 
(7699 and 7665 A.) of potassium has been investigated 
by means of absorption in a potassium atomic ray. 
The lines were obtained in emission from a discharge 
tube containing neon at a pressure of a few millimetres, 
and potassium vapour at a pressure of less than one 
two thousandth of a millimetre ; the tube was excited 
by means of external electrodes, and was of the type 
used by Jackson in previous investigations on the 
structures of resonance lines. 

Before entering the spectrograph, the resonance 
light passed through a ray of potassium atoms, the 
direction of the atomic ray being at right angles to 
the line of sight. The atoms forming the ray passed 
through a cool tube the length of which was twenty 
times greater than the width, so that the component 
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