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INTRODUCTION

Cosmic rays should induce radioactivity in the rocks near the
surface of the éround by three processes: |

1 ) The capiture of cosmic ray mevitreng.

2 ) The capture of negative /u —mecons in medium or heavy ele
ments.

3 ) The spallation of sll the clements by the nucleonic com—
ponents and the W -meson component of Lhe cosmic radiation.

The radioactivity produced by process (1) will be diluted by
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the capturing nueclide and it will not be possible to concentrate it
excepe Dy separation of dicoitopes and hence it is too difficult o
detect.

The radioactivity nroduced by processes (25 and (5) can yi-
elff. radioisotopes o aifferent clenents from the irradiated nuclew.

us, It is then possible to male a great conceontration by chemical

means, and it wignt br noscible to detect and measure them.

. - & 10 .
We have made ac citempt to detect the 2.5 x 10Y yr Be™ in
limestone ( CaCl. ). We did not detect it, because probabl 1the
5 ¥

radicactivity in the Jargest amount of material we could procesg

wac swaller than the amallest padiocactivity we could detect.
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We can estimate the amount of 3Be expected in the CaCDE.
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The mean production rate of Bo™ in the atmosphere has been estl-

(1)ﬁfﬁ:

nmated by Peters T8 o he! betwgon e 6 axon/cn -min ané by

1(2)..

¢

Arnclad T ag‘Z 4 ahom/cm Fmim. We will take 3. 3 atom/cmdmmin

for our calculat¢oa. This can be expressed also as 3.5 x 1077
atomn/g~min of air. We will asocume that the pirreduction of Belo in
the atmosphere will Follow the curve of star production given by Pup

bk &ndeallﬂporﬁa:())i7§”3). From this curve we obtain that the ra-

tio of the production rate at sea level to the mean production rate
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is % % 10 7. We will ascwme that the production of Be™ per gram

Pal

of € and 0 in CaCO3 ig The same as the production per gram  of

-

B4 s . . ~ - 0 L) o ) s m
aire. This will give ug 6 x 10 don/g  as the specific activity of
10 '

Be in equilibrium in the limcestone.

It ig assumed in this caleulation that the rock has stood
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near the suriface for o period lonmer that the half-1ife of Be ,

and that the cogilc radiation hasz been constant during that period.



It is very unlikely that a rocir will stay near the surface of the
ground for such a lons tine, and the activity caleculated 45 only an
wper dimit. The actual activity could be perhaps one order of mag-

-
nitude smaller in the beat of casen.

FAPERTENTAL METHOD

Some 30 I ol Timestone were dissolved in HCIL, 20 me of Be
carrier adcded, ad the zolvtion was diluted to 500 liters. The hy -
droxides of impuritice in the limcotone were precipitated with
MH,CH, The supernatant rejected and the hydroxides washed twice with
500 litors off water. The hydroxicdes were discolved in HC1, enoush
Versene was added to complex the bulk of the cationo, and beryllium
hydroxide precipitated with Nﬂdoﬂ; the Versene treatment then was
repeated. Since the D¢ was gtill very impure, it was dl"“OlVGO in
AHCI, talken to dryneas, and dehydrated to separate the silica. The
filtrate was evanorated to dryness and nade 1 H in HN03, the P was
separated by the phoaphOﬂmOEibﬁa%e.mothod, and the hydroxides preci
pitated, iltercd, and dissolved in [Cl. The Be was now purified
by extraction with pentanedione and bensene as describaed by Arnoldt
THE twe somples sHowm: in table T Webéﬁfro@HVQOJ?apd «P5acke Of Lime
stond refrgetively, 'and theme chemical'yicldd werd © 18 % .iand
3T % o

The samples were counted with an end-window Geizer counter

o

having an efficicncy oi  10% and a backsround of 2.% cpme The -.re~

sults are shown in table I. We treated other samples of Limestone
?

T L.

but they had enough De to make them useless on account of self-
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absorpuion.

In the first column of the table is shown the origin of the
sample; in the sccond column ic chown the activity Tound with the
actual error, this er-ror being duc to varialtions of background from
one day to another; the third column was calculated assuming that
an activity as large os the cerror could have been detected, and ma-
king corrections for chemical yield, geometry, bacl-gcatltering, and
absorptions; tie calculated acbivity For Dolivia shown in the fourth
column is higher due to the altitude.

From this table, one can draw the conclusion that one needs
to process samples about one hundred times bigger and free from Be;
or to have a detector one hundred times nore sensitive, to setile

the cuestion of the radioactiviiy produced in roclis by cosmic ravs,
! I

Tavle I

S . ———— : L - ,.._E,¥._-#_.T,., T l : e—— ] — —
Obscerved i Upper limit of ob~ | Calculated upper
e e i ot Arene]l ameed s - . ; T+ - s ]
Sample activity servaed opLEELiC.a& ? limit of specific
( cpn ) tivity (10 “dpm/g) 1 activity .
i ~f
i (10 “dpm/g)
o 0,0 + 0.0 lolo} ' <
orazil .01 —- .08 220 i Q
Dolivia ; -0.04 ¥ 0,10 | o i 60
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