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of the cosmic ray ionisation and the horizontal 
magnetic intensity. This was done using Charlier's 
methocP. Taking all observations of the year 1933 
(eleven months, since in April no observations wcrH 
taken) we obtained the following values: 

Ca.<>e (a) (10 em. lead screen 
on all sides) r 

Case (b} (no lead screen on 
top of apparatus) r = I 

(January 
0·12 to 

Decembe1· 
- 0·28 1933) 

The negative values of 1· indicate that, on the whole, 
an anti.parallelism between the two magnitudes docs 
exist, in to W. results. 
Tho numerical values of r are very low, therefore 
we must eondude that the relationship is rather slight. 

It is remarkable, however, that if we exclude the 
first three months of 1933, in whieh several slight 
alterations of our :-)tcinke apparatus had to be made, 
we obtain a much bBttBr condation: 

Case (n} (10 em. l11ad on all 
sides) r = 

Caso (b) (no lcu,d scro<:n on 
top of appar;'lt.UK) r = 

\ (May 
0·19 [ to 

J
'DecBmbcr 

0·5i IH33) 

The correlation in case (b) is very goou, lhus indicating 
that the soft component;, of the eosmio radiation 
entering tlw apparatus when it is not screened from 
above are more influenced by variations of the hori
zontal intensity, and this is what. is to be expected. 

We conclude that our observations indicate that 
the so·called 'variations of the second kind' of th11 
cosmic radiation are partly due to variations in the 
opposite sense of the horizontal component of the 
earth's magndic fidel. 
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Radioactivity of Potassium 

FERMI failed to detect induced with 
calcium bombarded by neutronH, and this fact has 
been attributed 1 to the existence of a closed neutron 
;;hell in the calcium nucleus. 'Ve suggest altematively 
that the failure to detect radioactivity may consth;ute 
a pr·oof the source of radioactivity 
of potassium is the isotope 18K •o of such small 
abundance that it cannot. be detected by means of the 
mass -spectrograph. 

Aston's work indicatBs that 20Ca'" is by far the 
most abundant ealcium isotope, the ratio of 20Ca•• 
to 20Cau being 70 to 1, tho othor isotopeH of mass 
number 42 and 43 being present in very small 
amow1ts. Thus by far the greater munber of neutrons 
will interact with 20Ca'0 and it seems reasonable, 
therefore, to suggest that any radioaetivity induced 
in isotopes other than will be too slight to be 
detectable. In addition, Fermi has definitely detected 
proton emission following neutron capture with 
ul\:lg .. , 13Al", uSi 28 , 16P 3 1, 18832 , ,,CrG• and , 0Zn••, 
and of these seven isotopes five have even atomic 
numbt-n·. It therefore appears likely that t,he follow-

ing reaction occm·s whon calcimn is bombarded with 
neutrons: 

20Ca'0 + n-+ 1sK'" +Pt. 
As a result of S110h a.n action, only a very small 

number of radioactive potassium nuclei could be 
produced, and assuming 10K 40 is the source of the 
natural radioactivity of potassium, the long life of 
this isotope explains no disintegrating clectl'Ons 
Wflrt-l observed. 

F. H. 
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Radioactivity Induced by Neutrons 
AMALDI, d'Agostino and Segre1 report that, using 

neutrons from a radon · alpha partiele · beryllium 
sourco, they have induced an activity in indium of 
a very short half-life period ( 13 sec.) and also one 
of half-life period of about one hour (54 min.). 

Our own unpublished observations on indium show 
tho one hour period arul ft longer period of several 
hours (estimated at 3! h.). If indium is irradiated 
in air these two periodH show strong initial intensities 
of the same order of magnitude, but if it is irradiated 
in water, the one hour period is ;;o strongly reinforced 
that it overshadows the long period and may thereby 
prevent its detection. Thuf' three periods appear to 
exist for indium, and tho two shorter ones of these are 
reported • to be strongly water-sensitive. 

Indium has two known iHotopes• (mass numbers 
113 ll.nfl 11 S, t,hp, r/l.t.io of t.heir ahnnflanef\ being kAH 
Umu one to LHH). lL I! a:; au udd aLUlnic nwnber 
and since, apart from the isolated case of hydrogen, 
there is no precedent for such an element having 
moro than two isotopes, we tentatively assume that 
no further stable indium isotope is involved. Accord
ingly wo conclude that one of tho two indium isotopes 
is activated with more than one period. 

The question arises whether the observed periods 
can bo interpreted on the basis or tho primary 
processes which have so far been recognised in the 
Fermi effect. These recognised processes are: (a) 
capture of the noutron by tho nucleus (all cases so 
far investigated were reported to be water-sensitive) ; 
(b) ejection of a heavy positively charged pm·ticle--a 
proton or an alpha particle-from the nucleus (all 
cases so far investigated were reported not to be 
water·sensit.ive). Some isotopes of lighter !llements 
are known to be activated with two or three periods, 
the ejection of a proton or an alpha particle being 
quite a common process for clements lighter than 
zinc (atomic munber 30). No such processes have 
so far been observed for clements heavier than zinc. 

In the circumstances the Fermi effect of indium 
(atomic number 49) seems to deserve further in· 
vestigation, for which adequate instruments of 
observation are not at present at our disposal. 
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