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PRESENCE OF 2/Co IN THE ATMCSPHERE®Y
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We have established the presence of the radiolsotope 5700
in the atmosphere. If has been done by collecting a few thousand
liter of rain water, adding Co carrier to i1t, and passing it
through an ion exchange column to retain the cations. The techni-
que is similar to the one we used to determine 22Na in the atmos-
phere and it has been described alreadyln

The cations with the Co were eluted from the column and the
o precipltated with HZS in basic solution. The Co was dissolved,

then scavenging was done with sulphides of Cu, Sb, Te, Se, Bi and

Pb; with sulphate of Ba; and with hydroxides of Fe and La., The Co
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‘was extracted from thiocyanate solution‘with a mixture of amyl
alcochol and ethyl ether, returned to H20 phase, preclipitated in
solution of HC1l with 1-Nitroso-2-Naphtol, and ignited to the oxi-
de. The procedure described is specific for Co, and the chemical
yield ranged from 15 to 60%.

The Co was counted 1in a well crystal scintlillation spectro-
meter Model 516, built by Baird-Atomic, Inc., Cambridge, Mass.,
which we calibrated for energy measurements and for efficiency.
The spectrum obtained showed one peak with an energy of 125t 5 Kev
corresponding teo the tabulated gamma rays of 5700 of 123 Kef and
137 Kev. We observed, of course, one peak only due to the poor re
solution of the spectrometer. The counting effliciency at the pho-
toelectric peak was 65%.

We carried out three experiments and the results are shown
in TABLE I. The average activity of 2Tgo for these three experi-
ments is 0.020 dpm/liter.

TABLE I
Date Amount of rain Absolute specific
1957 water in liters activity in dpm/liter
June 8500 0.016
September 3500 0.011
October 3000 0.040

One does not expect that 5700 will be formed with apprecla-

ble yield in nuclear tests, whether they derive their energy from

fusion or from fission. To see that, we will write the reactions
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+hay cnn produce %o in decreasing order of likelihood. They ars
Trelp,a)” Co; 5% (p, ) 2 Tco; 56Fe(d,n)57co; 5SF‘e(p,Zn)SYGo;
I%BNiimggaﬁﬁqﬁi; 5960(n53n)57003 etc.

Eramining these reactions, one arrives at the concluaion
that nuclear fests having mostly fission could not accoumt for the
578@ cbserved, sinse all the rsactions indicated produced by neu-
trena require thresholds of 12 Mev or greater, and one ¢an calcu=
iate that this is not compatible with the amocunt of ths fission
product “21Gs in rain water which is 1.2 dpm/litarzo

| The two first reactions written are the most liksly to pro-
ducs *Tzo in a test having mostly fusion. They should be hindersd
by the potential barrier. The only thermonuclear reaction giving
protons wWith energy greater than the barrier in Fe is the reaciion
Sﬁe(dgdjpg but in a device where this reaction ftakss place, the
vagction d(dgﬁﬂe)n will be more prominent and give a large numbsr
of neutrons. in any case, in a fusion nuclear test where protons
with a few Mev are produced, it 1s likely that more nsutrons will
ve produced, and since there might be iron in the device, we dsci
ded % look for the radicisotopes formsd in iron by neutron captu
TE, nEmL LY ﬁBFe and 59Feo One expects that (n,¥y) will be mors pro
vable than {p,n) and (p,y) in iron in a nuclear test.

A sampls of 3000 liters of rain water was processsd, and tle
iron purifisd with a chemical yield of 50%. The sampls was counted
witih & Gasiger counter snd nc detectable aciivi:y was lound, glviog
an upper 1imi% of 1 cpm. We correcved this upper 1limit for absorp-
ticn, self-absorption, back-scaitering, geometry, «lficiesncy and
vield and it gives an upper limlt for 7OFe of 0,010 dpm/iiter, The
Gorresponding upper 1imit for 59Fe is 0.00% dpm/liiter. Both wupper
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1imits are lower than the activity of 2Tgo.

In conclusion, the presence of 5700 in the atmosphere has
been proven. The present evidence from theoretical considerations
and from the absence Qf radioisotopes of iron seems to indicate
that it 1s not llkely to come from a nuclear test, although this
point is not definite yet. The systematic observation of °Tco in
rain water and the radloisotopes in 1its neighborhood during three

of four years wWill help to decide its origin.
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