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mol. potassium/kgm. ; during stimulation at 200 
impulses/sec. there was an entry of 3·5 X 10-12 mol. 
sodium/cm. •/impulse and a loss of 3 ·0 X 10-12 mol. 
potassium/cm.•/impulse. These results provide 
further support for the hypothesis -put forward by 
Hodgkin, Huxley and Katz•, 7 that during the rising 
phase of the nerve action potential there is a con
siderable increase in the permeability of the mem
brane to sodium. 

We are indebted to the director and staff of the 
Marine Biological Laboratory, Plymouth, where the 
axons were collected, for their hospitality, and to 
the Atomic Energy Research Establishment, Har
well, for irradiating our samples. The expenses of 
the work were met by a grant from the Rockefeller 
Foundation. 
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Determination of Neutron Densities by 
the Permanganate Method 

DENSITIES of slow neutrons in extended media 
may be measured by graphicaP or physical• integra
tion of the (3-activity induced by neutron capture 
in a detecting element distributed in the medium. 
The combination of Szilard-Chalmers concentration 
with physical integration greatly increases · the 
available intensity•. Manganese, as permanganate 
ion, is an eminently suitable detector'• 5

• The bulk 
of the induced activity is found in the manganese 
dioxide fraction, which is isolated by simple filtra
tion. This activity is a measure of the average 
neutron density. 

However, a minor, but variable, part of the activity 
remains with the permanganate fraction, that is, in 
solution ('retention'•). We have investigated the 
mechanism of the Szilard-Chalmers effect in the 
permanganate ion by varying the conditions of 
irradiation 7• We wish to report here the part of our 
conclusions which may be of use to those desiring 
to apply the method. As a result of our investigations 
into the factors which determine retention, it seems 
that its value may be kept sufficiently constant for 
measurements of neutron densities to be reproducible 
within ± 1 per cent. 

Separation of the radioactive manganese dioxide 
by filtration through fine paper (Schleicher-Schull 
Blauband) or fine glass sinter filters (Jena G 4) is 
complete. The efficiency of this separation is not 
affected by the amount of manganese dioxide carrier 
added after irradiation, or by the amount of sus
pended manganese dioxide during irradiation. No 
appreciable part of the activity is held back by the 
glass walls of containers if they are washed with 
hydrochloric acid. Of course, it is well known that 
no exchange of activity between manganese dioxide 
and the permanganate ion occurs at room tem
perature•. 

Retention is independent of pH value between 2 
and 7 (measured with glass electrode), but increases 
on either side of this region. Commercial potassium 
permanganate always contains free alkali. Phosphate 
buffer should be used ; but at buffer concentrations 
greater than 10-3 M, part of the active manganese 
dioxide will pass through the filter as a colloid•. The 
retention decreases with decreasing concentration of 
permanganate ion (l ·5 M, 17 per cent; 0·25 M, 12 
per cent; 0·025 M, 6 per cent; 0·0025 M, 4 per cent). 
These values were obtained at room temperature 
mostly with neutral solutions of potassium perman
ganate ; the first value was obtained with sodium or 
calcium permanganate, on account of its greater solu
bility. Retention increases steeply with temperature. 
Between 10° and 30° C. it rises from 10 to 16 per cent 
at concentration 0·22 M, and from 5 to 6·5 per cent 
at 0·03 M. At 0·22 M and 96° C. retention reaches 
the large value of 75 per cent. 

The practical advice is, then : keep the solution 
(defined concentration) close to pH 5, use phosphate 
buffer 10-• M, keep the temperature reasonably con
stant, filter through fine paper or glass filter, and 
recover manganese dioxide adsorbed by the walls with 
hydrochloric acid. 

We wish to thank Prof. K. Przibram for his interest 
in our work. 
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Measurement of Appearance Potentials of 
Ions Produced by Electron Impact, 

using a Mass Spectrometer 
TRE mass spectrometer is often used for the 

measurement of the appearance potentials of ions 
produced by electron bombardment of gaseous mole
cules. For this purpose, two gases are admitted to 
the instrument simultaneously ; one is the gas under 
investigation, while the other is a 'standard gas' 
(usually argon or krypton), the ionization potential 
of which is accurately known from spectroscopic data. 
Measurements are made of the ion beam intensities 
as a function of electron energy, both for the ion the 
appearance potential of which is required and for 
that for which it is known. These measurements are 
made over a range of a few volts above the potentials 
at which the beams are first detected. Several rather 
arbitrary methods have been used for deducing the 
difference between the two potentials1

• 

The purpose of this communication is to describe 
a new method of calculation which has been adopted 
in these Laboratories in connexion with work on 
dissociation processes in certain gases and the 
measurement of bond energies, using a Nier-type 
mass-spectrometer. We find that in many cases the 
curve relating ion-beam intensity to electron voltage 
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