
© 1935 Nature Publishing Group

jULY 20, 1935 NATURE 103 

similarity in the periods of the products from holmium 
and dysprosium must be regarded as a coincidence. 

We are indebted to Imperial Chemical Industries, 
Ltd., for a grant which has largely defrayed the cost 
of this investigation. 
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Artificial Radioactivity of Dysprosium and other 
Rare Earth Elements 

IN their pioneer work on artificial radioactivity 
through neutron bombardment, Fermi and his 
collaborators announced the discovery of the activity 
of some of the rare earth elements, namely, of 
lanthanum, praseodymium, neodymium, samarium 
and gadolinium. Recently, Sugden' found that 
terbium shows an appreciable, and europium a very 
strong, radioactivity after bombardment with neu
trons. We find that dysprosium shows an unusually 
strong activity due to 68Dy166 under the action 
of slow neutrons ; so far as we can ascertain, it is 
the strongest activity found hitherto. So little as 
1/100 mgm. of dysprosium gives an easily detectable 
radioactivity after bombardment with neutrons 
from a source containing a few hundred millicuries 
of radium emanation. 

As dysprosium is one of the most abundant 
yttrium earths, it will be present in detectable amounts 
in many preparations of such earths, and care must, 
therefore, be taken in interpreting the results of the 
activation of the elements of the yttrium group. 
One of the holmium preparations investigated was, 
however, found to be practically free from dyspro
sium, and decayed with a period of 35 hours. We 
find that erbium decays with a period of 12 hours, 
ytterbium was found to have a half-life value of 3·5 
hours*, while lutecium decays much slower, having 
a period of about 5 days. 

The periods and relative intensities of the rare 
earth elements 59-71 (praseodymium- lutecium) are 
seen from the following table, which also includes a 

Half value 
Element Half-life Relative thickness 

Intensity em.) 

59 Praseodymium 19 h' 4·5 0·045 1 

60 N eodymlum 1 h' 0·04 
62 Samarium 40m' 0·6 
63 Europium 9·2h1 39 0·04 
64 Gadolinium 8h' very low 
65 Terbium 3·9 h 1 2·5 
66 Dysprosium 2·5 h 100 0·025 
67 Holmium 35 h 20 0·04 
68 Erbium 12 h 0·35 0·03 
70 Ytterbium 3·5 h* 0·25 0·04 
71 Lutecium about 5d about 1 

47 Silver 2·3m 8 0·03 

comparison of the intensities obtained when the 
preparations were activated until the maximum 
activity under the action of neutrons slowed down 

• The weak activity observed Is possibly partly due to the presence 
of traces of dysprosium; Investigating a commercial preparation of 
ytterbla, Sugden (!.c.) found a period of 2·9 hours. 

through the presence of large blocks of paraffin wax. 
The table contains also the half-value thickness in 
aluminium of the emitted. 

We find for the upper limit of the continuous 
of dysprosium an energy of 1·4 x 106 e.v. 

and for that of holmium 1·6 x 106 e.v. The activity 
of dysprosium obtained through the action of fast 
neutrons was only 1/100 of that measured in the 
presence of paraffin wax, Fermi's coefficient oc being 
thus 100, while in the case of holmium we find oc = 20. 
The rare earth preparations investigated were given 
to us by the late Baron Auer von Welsbach. 
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Enzyme Catalysis of the Exchange of Deuterium 
with Water 

IN a further study of this reaction!, we have found 
that the (first order) velocity constant depends 
markedly on the pressure of the hydrogen, being in 
fact inversely proportional to the square root of the 
pressure. 

Sets of simultaneous measurements were made 
(at 37°) using equal samples of the same washed 
bacterial suspension (.8act. Acidi Lactici) so that all 
conditions could be made identical except the 
pressure. 

The results of two typical sets are shown in Fig. 1, 
where the logarithm of the final deuterium con
centration in the gas (C) is plotted against p-1 12, that 
of the initial concentration (C0 , common to the set) 
being plotted on the axis 
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In these two sets, the number of bacteria present 
happened to be practically the same (8 x lOu) but 
the times of r(laction (t) were respectively 1212 min. 
(upper set) and 180 min. (lower set). The graphs, 
therefore, correspond to the equation 

log C0 -log C=Ktp-1/2 (1) 

where K has the values 0·0047 and 0·00453 re
spectively. 

It was found in all cases that, during the course 
of the reaction, the number of living bacteria, as 
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