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The detection of the isotopes with
very long half-hives was difficult. We
finally succeeded in measuring the '“Be
concentration i deep-sea  sediments
using one of the very earhiest deep-sea
ocean cores, which had been obtained
by Petterssen and B. Kullenberg in
Gotchorg, Sweden. Another mmpeortant
long-Ined CR isotope. “®Al was not
isolated in ocean sediments until many
vears later. The tiny concentration of
126 in ocean waler was not measured
until Lal extracted this i1sotope by a
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novel technique from hundreds of tons
of water in situ and identified it through
its short-lived radioactive decay product
32 P.

This branch of CR research has been
prospering since its beginning m 1955
CR-produced isotopes continue to play
a role in ocecanography and other
branches of geophysics.

It was primarily for family reasons
that | decided to leave India in 1958. ]
then accepted a position at the Niels
Bohr Institute in Copenhagen but my

connection with India did not ce
visited India and the TIFR repe
over the years. Scientists from the
have been guests in Copenhage
worked with me both at the Niels
Institute and later at the Danish
Research Institute. This connectic
remained intact even after my

ment.

Bernard Peters lives at Lundt
155A, DK-2800 Lyngby, Denmark.

The discovery of cosmogenic "Be in India

D. Lal

The search for beryllium-10 was an exciting mix of brilliant ideas, ingenious and heroic metho
thousands of gallons of Bombay rain water and Himalayan snow melt—and tenacity.

The story of the discovery of cosmogenic
i®Be produced in the earth’s atmos-
phere is the story of independent
evolution of scientific 1deas in two
groups in distant continents. This often
happens in important scientific dis-
coveries —and the discovery of '“Be
was indeed an important milestone in
nuclear geophysics/geochemistry. More
than a dozen groups all over the world
are now measuring the concentrations
of '°Be in a wide variety of samples to
learn about vanous parameters; past
cosmic ray and geomagnetic field inten-
sities, subduction of marine sediments
along the plate margins and rates of
erosion of natural surfaces, and many
other leading questions in geosciences. 1
relate here the story of discovery of
'9Be by B. Peters in India, |
If the title of ‘king” had to be given to
a terrestrial cosmogenic nuclide (a
nuchde produced by nuclear interactions
of cosmic-ray particles (with matter), it
would no doubt go to '*C (half-life = 5730
yr), the very first to be discovered! 3. By
any standards, its detection was a brilliant

accomplishment. The ratio #C/!'*C
in modern carbon is ~1071'%2 The
detection* of *H (half-life = 12.3 yr)

with electrolytic enrichment was later
accomplished by Libby and his colleag-
ues for rain-water samples having *H/'H
ratios of > 107 '" This was another
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significant milestone 1n the field of
cosmogenic nuclides. The third long-
lived terrestrial cosmonucleus to be
detected was '“Be (half-life = 1.5 m.y.).
Peters® discussed the potential applica-
tions of this nuclide in 19355, The
nuchide was detected unambiguously
and independently in 1956 in marine
sediments by J. R. Arnold® in Chicago*,
and by B. Peters” and his colleagues in
Bombay. Amongst the terrestrnal atmo-
spheric cosmogenic nuclides (henceforth
called cosmonuclel; cosmonucleus for
singular), 1°Be occupies a high rank as a
radiotracer because of its long hali-life,
[.3 my. It is the longest lived of the
terrestrial atmospheric radioactive cosmo-
nuclei and s useful for the study of
processes and time-scales back to the
Late Miocene. The detection of '“Be in
the late fifties was therefore another
milestone in the field of cosmogenic
nuclides, but 1ts studies, although the
only means for determining accumulation
rates of marine sediments and manganese
nodules back to 10 m.y. in the past,
remained confined to a few scientific
groups in the world. This was a direct
consequence of the fact that the meas-
urement of '°Be activity involved very
sophisticated radiochemical and low-
fevel beta-counting methods. With the

"See article by Arnold, page 727 this issue.

development of the AMS meth
1977, leading to substantial im
ments In the detection sensitiv
‘Be (and other long-lived nuq
there was an almost immediate
application ' exploston. This nucl
being currently studied®® in ¢
samples of air, rain water, snow
rocks, ocean water, marine sedi
etc. to answer a wide range of que
in palacoclimatology, glaciology.
chronology, subduction of the
sphere, geomagnetism and cosm
physics. Studies of '°Be have bec
sort of industry. This nuclide rank
to the ‘king’, of cosmonuclei, '*C.
The first detection of cosmo
(terrestrial or extraterrestnial) was
rally accomplished by chemist:
instance, of **C by Libby. For Arr
chemist, it would probably be
natural and a relatively simple t:
go after this nuclide! Peters was,
ever, a physicist. He launched ¢
fledged attack to discover this n
after he had convinced himself th:
was an important nuclide in view
chemical behaviour and long half-]
the first paper* on !°Be in
‘Radioactive beryllium iIn the
sphere and on the earth’, he said:

[t is estimated that about 1000 nu
radioactive '“Be (2.7 m.y. half-lif
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