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Letters to the Editor. 
[The Editor does not hold himself responsible for 

opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice is taken 
of anonymous communications.] 

Constitution of Osmium and Ruthenium. 
THESE two elements yield volatile tetroxides and by 

means of these their mass-spectra have now been 
obtained. Osmium tetroxide was first experimented 
with ; its action on the discharge, even in the smallest 
amounts, is quite amazing. The whole mechanism of 
current flow is violently disorganised and only slowly 
recovers. In consequence the admission could only be 
by very small periodical doses during the exposure, 
and it was only with the greatest difficulty that spectra 
of adequate density were obtained. These indicate 
four strong isotopes and two very weak ones, one of 
the latter being isobaric with tungsten, w1ss For
tunately it was easy to photograph on the same plate 
several short exposmes of the mercury group, which 
is sufficiently near in mass to provide a reasonably 
reliable density scale. The mass numbers and pro
visional relative abundance are as follows : 
Mass number . . 186 187 188 189 190 192 
Percentage abundance . 1·0 0·6 13·5 17·3 25·1 42·6 

Lines at 206, 208 due to OsO are close enough to 
Hg 202, 204 for a rough value of the packing fraction 
of osmium to be obtained. This appears to be 

1·0 ± 2·0, about that expected. These results com
bine to give a chemical atomic weight of 190·31 ± 0·06 
and suggest that the present one of 190·9 is consider
ably too high. 

Operations which were difficult with the oslnitrm 
compound wer·e found to be nearly impossible with 
that of ruthenium. Not only did the vapour rapidly 
attack the grease of the admission stopcock, but also 
the presence of mercury in the doubly charged form 
interfered seriously with the identification and mea· 

of the ruthenium lines. Every device was 
tried t:'o eliminate the mercury lines, but only on one 
spectrum were they so reduced that it was possible to 
draw conclusions that ruthenium had six isotopes with 
the possibility of an extremely faint seventh. The 
following figures, which are only rough estimates from 
the photometry of the faint lines, are the best avail· 
able: 
Mass number . . 96 (98) 99 100 101 102 104 
Percentage abundance 5 ? 12 14 22 30 17 

Assuming the packing fraction to be about - 6, 
these give an atomic weight of 101·1. The present 
chemical value is 101·7, but as the lines 99, 100, and 101 
are certain to have been enhanced a little by mercury, 
although its lines at 99·5 and 100·5 could not be seen, 
the divergence can be partially accounted for. Of the 
isobaric pairs 96, (98), 100 which ruthenium forms with 
molybdenum, the first is of unique interest, for should 
the doubtful isotope of zirconium (Zr»6) be confirmed, 
there would exist an isobaric triplet, an occurrence of 
great interest and so far unknown. F. W. AsToN. 

CaV'endish Laboratory, 
Cambridge, Jan. 31. 

Spectrum of Cosmic Rays. 
Sl.NCE 1928 I have been c.trrying out on 

the absorption of cosmic rays in Lake Constance, 
which is 250 m. deep and lies 395 m. above sea-level. 
I was able to follow the cosmic rays to a depth of 
236·5 m. of the absorption curve showed 
four components of different penetrating power. 
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The results were obtained by means of a registering 
electrometer specially designed for this purpose, which 
combined a wiae range with great sensitivity. The 
declining throw of the filament was registered on a 
stationary photographic plate by means of a lamp that 
illuminated the filament for a few seconds once an 
hour from the side, thus giving a bright line on a dark 
background. The electrometer was connected to an 
ionisation chamber consisting of a steel cylinder of 
33·5 litres capacity and l em. thick filled with carbon 
dioxide at about 30 atm. pressure. The entire appar
atus could be made water-tight, and was anchored 
in the middle of the lake and suspended at various 
depths with the help of floatf'. 

The first experiments, in October and November 
1928, showed that the cosmic rays could be traced 
and measured to a greater depth than R. A. Millikan 
and C. H. Cameron have stated. (Cf. Phys. Rev., 31, 
p. 921; 1928.) These authors found that between the 
depths of 57 m. and 67 m. below the surface of the 
atmosphere no further decrease in ionisation could be 
observed in their apparatus. On the other hand, my 
observations of 1928 showed (cf. Naturw., 17, 183; 
1929) : 
At a depth of 78·6 m. an ionisation of 1·65 volts per hour. 

105·2 1·31 
153·5 1·00 
173·6 0·93 
186·3 0·89 
230·8 0·83 

Subsequent experiments in the winter of 
proved that the decrease in ionisation at greater depths 
had not been caused by a decrease in the radioactivity 
of the water towards the bottom of the lake. In these 
experiments the ionisation chamber was enclosed in 
a protecting tank 2·5 m. in diameter, which was filled 
with water from the surface of the lake. When the 
apparatus was sunk to various depths a constant layer 
of water 1 m. thick shielded the ionisation chamber 
from the radioactivity of the water outside. The results 

Volts per hour. 
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obtained in this way are in complete agreement with 
the curve plotted in 1928 without the protecting tank, 
a slight correction of 0·05 volt per hour being applied 
to account for the altered residual ionisation. The 
former values are thus shown to be independent of the 
radioactivity of Lake Constance. Fig. 1 shows all the 
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