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Abnormal Zenithal Distribution of Cosmic Rays 
MANY experimenters, and especially Auger and 

Ehrenfest, have shown that the intensity of cosmic 
rays, measured by counter coincidences, at different 
zenithal angles, is different from what it should be as 
deduced from the variation of vertical intensity at 
various heights in the atmosphere. 

The intensity at a zenithal angle of 45° and at 
an altitude corresponding to a pressure of 0·7 atmo
sphere is about 30 per cent less than 
the vertical intensity at sea-level, unless 
the rays have to cross the same equiva
lent depth of air, supposing the com
position of the atmosphere independent 
of altitude. 

An absorbing layer, on the top of 
atmosphere, more absorbing than air 
for corresponding densities, would ex
plain the anomaly, but the existence of 
such a layer is not easy to justify. I 
suggest that the whole of the anomaly 
would also be explained by taking into 
account the diffusion of cosmic rays in 
the air. A very rough calculation shows 
that a mean deviation of 20° in a screen 
of 1,000 gm. cm.- 1 is sufficient to explain 
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the observed facts. Such a value for the diffusion 
does not seem to me to be in opposition with the 
known properties of the cosmic rays. 

In seeking a quantitative justification of that 
hypothesis, a more elaborate calculation of the effect 
to be expected is now in progress, and will be pub
lished soon_ 

MAx G. E. CosYNS. 
"Fondation Medicale Reine Elisabeth", 

Brussels . 
Oct. 26. 

Annual Variation of the Absorption of Wireless 
Waves in the Ionosphere 

A WIRELEss wave, incident normally on the ionized 
regions in the upper atmosphere, will, under suitable 
conditions of ionization and frequency , be retm·ned 
to the earth from the F region. By the method 
described previously\ the magnitude of the total 
absorption suffered by the wave in its atmospheric 
path (J k.ds) may be determined as a function of the 
frequency of the wave at any given time of day. 
From measurements made at noon, with the emitting 
station at King's College, London, and the receiver 
at the Halley Stewart Laboratory, Hampstead, it has 
been shown that on any day the absorption has a 
minimum value, different from zero, provided that 
the frequency of the wave is not near the critical 
frequency for a reflecting region. As a critical fre
quency is approached, the absorption increases, but 
at other frequencies the minimum value of the 
absorption is independent of frequency, to the 
accuracy possible in this work. 

This result indicates that there are two zones of 
absorption for waves reflected from the F region. 
The first is at the top of the wave trajectory and is 
of importance only at frequencies near the critical 
frequency for a reflecting region. The second is lower 
in the atmosphere, and the waves pass through it 
twice in their journey to and from the F region. 
The latter is principally effective in causing the 
minimum absorption mentioned above. 

Some evidence of the variation of the mmunum 
absorption from winter to summer has already been 
given. Since the publication of the previous results, 
however, the work has been continued and the 
annual variation in the magnitude of the absorption 
in the lower zone has been more definitely established. 
The complete results for the period, January
December 1935, are shown in the accompanying 
figure. 
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The lower zone of absorption is more absorbing 
in summer than in winter, the ratio of the mid
summer value of f k.ds to the midwinter value being 
2·27. 
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Cytology of Lepidosiren 
I HAn: just seen the issue of NATURE of August 28, 

in which Prof. E. W. MacBride refers to an early 
work of mine on the spermatogenesis of Lepidosiren. 
Although a reply after such a long interval loses 
much of its point, his use of that work as a disproof 
of the chromosome theory of heredity is so surprising 
that I feel that a reply is desirable. 

My account of the longitudinal pairing of the 
homologous chromosomes in the zygotene stage, and 
the subsequent re-pairing of the temporarily separated 
ex-conjugants, is made to read very strangely by 
MacBride's using, as interchangeable terms, the pair
ing of the homologues prior to meiosis, and meiosis 
itself. But the main object of this reply is to state 
that I can see nothing in my description of the meiotic 
phase in this animal which is inconsistent with the 
now generally accepted view of the arrangement of 
genes in the chromosomes, and the genetic theory of 
crossing-over. The peculiarity in Lepidosiren consists 
merely in the unusually complete temporary separa
tion of the ex-conjugants between the zygotene stage 
and the placing of the bivalents on the spindle of the 
first division. As I pointed out in my original paper 
(1911), this is in favour of the hypothesis that the 
pairing of the homologues performs a double function 
-that of allowing an interchange between them, and 
tha1l of associating them together in the correct 
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