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Munro is acceptable. If, on the other hand, the two 
echo-components are observed, as in England, to be 
of opposite polarization, the explanation of the 
phenomenon given by Martyn and Munro must be 
abandoned together with the two further deductions 
they have made from it. 
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Mean Free Path of Protons in the Universe 
I'r is known that on different occasions and in 

different form.~ a dimensionless constant of the order 
of between 1011 and 10'0 recurs in physics-the variety 
being due to the fact that two other dimensionless 
combinations (hc/e 1 and mp/me) a.re comparatively 
small and, besides, are of the same order (103 ). Some 
of us believe that the large constant is the square 
root of the number of mass-units (protons and neu
trons) in the world (N). I propose to name 'Edding
ton's relation' the relationship between universe.I 
constants which springs from this assumption. For 
it is essentially one and we need a. name for it, in 
order to be able to say, this is essentially Eddington's 
relation, when we a.re presented with a. disguised 
form of it. 

Moreover, it is known that, from that assumption, 
if Einstein's relation between mean mass density 
and curvature is admitted, reasonable values result 
for the radius (R) of the universe and its mean 
density (p); following Eddington: N = 1·57 x 107', 

R = 1·23 x 1017 cm., p = 3·32 x 10-17 gm./cm.8 ). 

An interesting form of Eddington's relation 
occurred to me recently. The mean distance between 
the closely pa.eked mass-units in the nuclei1 is 
8 = 3 x 10-11 cm. It is seen that 

!!. = 1·23 X 10'
1 

=0·4 x·10•0 --v'Nverynee.rly. (1) 
8 3 X 10-13 • 

Now let us ca.II it e.n 'encounter', when two mass· 
units approach ea.ch other within the distance 8 ; 
and let us calculate the average number of encounters 
(n) a.long a. great circle, assuming that e.11 the units 
are free and form a. gas : then 

21tR. 1t81 81 

n = 21i:1 Ra N = R• N ,_, I. (2) 

Thus, with uniform distribution, the mean free pa.th 
would equal the world's circumference. In other 
words, the number of protons and neutrons would be 
just on the border-line of making the universe 'opaque' 
for a. radiation to which each of them presented an 
absorbing cross-section of 1i:81 • Or age.in, the sum 
of the cross-sections of the particles is roughly of 
the same order (one sixteenth) as the cross-section 
of the universe. 

There ought to be something essential in these 
very simple statements-unless Eddington's idea. 
that the mass-unit is connected with the radius, R, 
is entirely deceptive. For, of course, 8 mUJJt be con
nected with the mass-unit, since it is so very near to 

h 
mpe 

= l ·32 x 10-18 cm. 

It ought, by the way, to be remembered that, in 
adopting Eddington's numbers, we already tacitly 
admit that the luminous masses concentrated in the 
nebulre constitute but a. small fraction, a.bout one 
thousandth, of the mass of the universe. 
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Neon and Argon in the Earth's Crust 
IN the atmosphere, a.toms of argon a.re some 520 

times as abundant as a.toms of neon. Russell and 
Menzel1 have emphasized that in celestial sources 
neon is much the more abundant. This they explain 
by the hypothesis that the atmosphere has lost most 
of its neon, which it could only do e.t the time of its 
birth, when the temperature was presumably very 
high. 

From this point of view, it is of interest to examine 
the earth's crust for argon and neon. I finrl, in fact, 
that granite contains these gases, the quantity being 
of the order of 10-e c.c. neon, and 4 x lo-' c.c. argon 
per gram of granite. The argon a.toms a.re thus only 
some 40 times as abundant as the neon, instead of 
520 times as in the atmosphere. These figures a.re 
derived from the examination of four samples of 
granite from different localities. The ge..."10.S a.re 
liberated by decomposing the granite with fused 
caustic potash. The experiments a.re difficult because 
of the risk of atmospheric contamination, but it is 
believed that this source of error has been a.voided. 
That tho ratio neon/argon is greater than for the 
atmosphere is readily verified. The excess of helium 
present in the crude re.re gases must first be got rid 
of, and I have done this by allowing it to diffuse out 
throqgh red-hot silica.. The argon spectrum is then 
dominant, but the yellow line of neon is conspicuous 
in it, whereas this line is not visible in the neon
argon mixture obtained from the atmosphere. The 
relative richness in neon is thus verified at a. single 
ooup d'oeil, and the spectroscopic result can be me.de 
quantitative by comparison with made-up Inixtures 
of argon and neon. This gives a. check on the volume 
measurements me.de on the separated gases. 

The present results seem favourable to the view 
that there has e.t some time been a. loss of neon 
from the atmosphere. They will be published in detail 
later. The further question of the ratio of argon to 
nitrogen in rocks is under examination. 
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Electron-Multiplier for Measuring Ionization 
Currents 

THE letter from Prof. Z. Be.y1 gave details of the 
application of electron-multipliers to the measure
ment of photons and electrons einitted in vacuo. 
Experiments on similar lines have been carried out 
in this laboratory with the object of using electron
multipliers for measuring small ionization currents 
due to any type of radiation. 

The saturation current in e.n ionization chamber 
was arranged to control the potential and hence the 


	Mean Free Path of Protons in the Universe

