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LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice iB taken of anonymous communications 

Existence and Nature of the 'Positive 
Particles' near a Source of Radium E 

WE have recently taken two thousand pairs of 
photographs of the cloud-chamber tracks of particles 
emitted from radium E. The rays entered through a 
small aperture from a source situated outside the 
chamber, across the centre of which was stretched a 
foil of aluminium of mass 0·046 gm.fcm.•. The applied 
uniform magnetic field was about 220 gauss, and 
almost all the tracks showed a curvature indicating 
a negative charge. In a total of some 12,000 tracks, 
not more than twenty were found which proceeded 
from the source and which had a curvature in the 
opposite direction from that of the n egative (1-particles. 
Applying further very rigorous criteria of perfection, 
we can select three tracks A, B and C, of which A 
and B have H p about 2,400, while the value for C is 
the highest recorded at 3,600. 

It may easily be shown by the application of the 
conservation laws of energy and charge in the radium 
E-+radium F transition that there is insufficient 
energy for positron-electron pair production with the 
observed momenta. Proceeding . systematically to 
consider the values of e and m which would satisfy 
the observed values of H p, the available energy in 
the radioactive transformation and the conservation 
of charge, the r emarkable fact emerges that the 
observations are plausibly satisfied only if e = e0 j2 
and m = mo/ 2 or zero, where e0 and m 0 are the 
electronic charge and mass. The former particle 
would have ejm identical with that for an electron 
and would be indistinguishable' from it in several 
qualitative aspects. Now particle A fails to appear 
on the other side of the foil, and in this respect it 
corresponds to the observed behaviour of many of 
the negative (3-particles of similar H p. On the other 
hand, particle B appears to traverse the foil with 
little loss in energy, which is what might be expected 
for a particle with the high kinetic energy to be 
associated with a particle of zero rest mass. These 
ideas have been applied to the examination of earlier 
results obtained by other workers in this field and 
consistent results are obtained. 

However, apart from their feeble intensity, it still 
remains very difficult to explain why such particles 
have not been detected by a conventional 180° (3-ray 
spectrometer, since the action of the latter depends 
only on the values of H p as a measure of the momenta 
of the particles, and is independent of the particular 
values of ejm. Further consideration of our photo
graphs shows that, while the probabilities are remote, 
it is still possible to explain t.he 'positive tracks' 
without the introduction of any particles other than 
the negative (3-particles. Particle A could be due to 
a scattered negative (1-particle which has been 
deflected through about 140° just befme reaching the 
foil, for in earlier work on large-angle scattering of 
fast (3-particles by nitrogen nuclei, one such defiexion 
occurred in a similar total length of track. It must 
be pointed out, however, that to satisfy the experi
mental observations, not only is a scattering angle of 
this magnitude required but, in addition, the scattered 
particle must proceed directly towards the source in 
the plane of the chamber throughout; its entire length. 
There is also the grave difficulty that the track, which 

might correspond t o the parent before scattering, is 
seen to be in a different plane from the scattered track; 

Since the source was situated outside the chamber, 
the chances of radioactive contamination were 
reduced to a minimum, although it was not com
pletely absent. With regard to particle B, the two 
portions of the track which appear on each side of 
the foil could arise from independent events where 
one track originates from contamination on the 
chamber wall and proceeds to the foil, while the 
other could come from contamination on the foil 
itself (at the identical spot and at the same time as 
the first track) and then proceed to the source. The 
two tracks would have to be of about equal momenta 
and to proceed in the same direction at the foil. 
The chance of all these conditions being satisfied 
simultaneously appears utterly remote, even bearing 
in mind the fact that the momentum involved in 
these cases is, in fact, that corresponding to the most 
probable momentum of the negative (3-particle 
spectrum. On the other hand, it can be shown on 
plausible grounds, based on the fact that the most 
probable (3-particle energy is about one-third that of 
the upper limit of the (3-particle energy spectrum, that 
this H p is also the most probable value likely to 
occur if the existence of the new particles were real. 

In view of the work already done, · together with 
the present results, it seems unlikely that more cloud 
chamber experiments of this type will throw further 
light on this extraordinarily elusive problem ; but it 
would be interesting to use other techniques for 
detecting the existence of these 'positive particles· 
now that the present work has suggested possible 
values of mass and charge. There does not seem less 
evidence for the rea lity of their existence than 
exists for the neutrino at present. 

F. c. CHAMPIO:::< 
A. A. AHMED 

Wheatstone Laboratory, King's College, 
University of London, W.C.2. Sept. 26. 

An Experiment on Nuclear Alignment: 
the Anisotropy of y-Radiation from 

Oriented Cobalt-60 Nuclei 
RADIATIONS from radioactive nuclei oriented at 

random are isotropic ; but if the nuclei are even 
partially aligned, an anisotropic distribution should 
in general be found provided I is greater than !, 
as shown by Spiers1 • In order to align nuclei, one 
makes use of the energy differences between thP 
various orientations of the nuclear spin. By cooling 
to low enough temperatures, the lower levels will 
be preferentially populated, and in suitable systems 
this corresponds to a spatial alignment. In genera l, 
these energy differences are so small that tempera 
tures obtainable only by adiabatic demagnetization 
must be used. 

Besides the obvious and quite general method for 
producing these energy differences by an external 
magnetic field 2, the following more specific mech
anisms have been suggested: by interaction between 
the nuclear electric quadrupole moment and the 
crystalline field (Pound's method3 ), or by the mag
netic interaction between the nuclear spin and 
the resultant magnetic moment of the electrons 
in a paramagnetic ion. In this latter case the 
electronic moments must first be aligned, and this 
may be done either by a small external magnetic 
field (Gorter-Rose method4 •5), or through the inter-


	LETTERS TO THE EDITORS
	Existence and Nature of the 'Positive Particles' near a Source of Radium E
	An Experiment on Nuclear Alignment: the Anisotropy of y-Radiation from Oriented Cobalt-60 Nuclei




