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ADTEMPTS TO CONFIRM THE EXISTENCE OF
THE 10-MINUTE ISOTOPE OF 102

A, Ghiorso, T. Sikkeland,’ J. R, Walton, and G, T. Seaborg

Radiation Laboratory and Department of Chemistry
University of California, Berkeley, California

June 4, 1958

In many score of experiments conducted in various ways over a period
of many months we find that we are unable to confirm the element 102 discovery
work of Fields et al. reported in 1957.1 These experimenters ascribed to an

isotope of element 102 an alpha particle activity having an energy of 8,5 &
0.1 Mev and a balf-life of approximately 10 minutes, It was reported to be
produced by bombardments of a 1 mg/::m2 curium target with 0,03 - 0,10 meter-
microamperes of 013 ions of about 90 Mev energy in the internal heam of the
Nobel Inetitute 225 cm cyclotron,

Our attempts to reproduce thies activity were made with the moncenergetic
ion beam available from the Berkeley heavy ion linear accelerator (HILAC),
Curium with a similar isotoplc composition was used, except that instead of onme
target we used six separate electroplated targets, four with O,k mg/e:mz curium
and two with 0.1 x:ug/c:m22 curium, These were mounted in vacuum so that the heavy
ion beam could pass through and knock the transmutation recoils into 0.9 mg/c:m2
palladium foils, After s sultable bombardment the six catcher foils were dis-
solved in a few drops of concentrated aque regis and an actinide element fraction
qulckly separated from palladium by elution with 2 M HC1 from a columwn packed
with Dowex-l anion exchange resin.z It was possible to examine a trans-plutonium
fraction within 8 minutes from the end of bombardment, A wide range of energiles
(60 - 100 Mev) of both Clz and 013 projectiles and (+6) ion currents up to 0,2
microemperes were used, In order to compare these bombardments with those which
were reported to have produced the 8,5 Mev alphe activity ome can compare the
amounta of the other alpha particle actlvities that are produced in such bombard-
ments, The nuclides >0 ’ CfZH'S ’ szm‘, and szl‘é were found in far greater
amount in our experiments than in the aforementioned cyclotron runs, In the case
of Cfghé , for exemple, which is produced with a relatively flat excitation
function we found in a typical experiment sbout 4Q alpha counts per minute,

This should be compared with 0.1l alpha counts per minute of cf'?‘ i found in the
cyclotron experiment which was reported to have ylelded four 8.5 Mev events,
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This camperison would indicate thet we should have observed at least 100
such events in each experiment since the ratic of the 8,5-Mev, l0-minute
activity to that of sz 46 should have remalned approximately the seme in
our experiments, We observed no pulses In this energy region that could
not be attributed to background, nemely, a total of a few counts spread
over dozens of experiments,

Since it wass thought to be remotely possible that perhaps the element
102 activity was being volatilized out of the pelladium catchers preferen-
tially compared to the other asctivities, experiments were also performed in
which the recoil atoms were caught in helium cooled "mylar" films (ca. 1
mg’/cmz thick). After bombardment the myler folls were flamed on a platinum
plate and alpha pulse analyzed within leas than one minute from the end of
irradiation, Still no other unknown activity was seen even though, as
before, large amounts of californium and fermium activities were produced,

After the development of the electrostatic recoil collecticn method
and its successful application to the search for element 1023 we again loocked
carefully for new short-lived high energy slpha emitters, The recoll atoms
were ceught on negetlvely charged aluminum foils in helium and examined
directly within 30 seconds from the end of bombardment, Cl?' ’ Cl3 » and also
01'6 projectiles were used over a range of energies from 60 to 145 Mev but
without success in seeing any long-lived 8,5-Mev, alpha-particle emitter.
These bombardments, made with 0,25 meter-microampere beams did, however, at
the same time produce lerge amounts of californium and fermium sctivities
and were otherwise gquite similar to those experiments with the moving belt
in which we identified the 3-second nuclide 10225 h. 3

The data arguing ageinst the validity of the Stockholm experiments on
which the cledm to the discovery of element 102 was based may be sumerized
as follows:

1. We heve used curium targets with subetantially the same isotopic
camposition and have bombarded them with 613 » Clg , and ()l6 ions over a wide
energy range with mono-energetic beam currents as much as ten times grester
than thoge of wider energy spread in the éyclotron experiments, We have used
three different methods of hendling the transmutation recoils from the targets;
all of them were successful in that we detected large amounts of other actinide
element products but nevertheless failed to produce the 1C-minute 8, 5-Mev
activity, That our experiments should have detected this unknown activity is
made certain by the fact that one of these methods (electrostatic collection
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of target recoils) was wsed in the identification of a very short-lived iso-
tope of element 102,

2. Our inebility to confirm the Stockholn results we feel may pos-
sibly be explained by the following circumstences, The cyclotron experiment,
because it had to make uge of the internal beem, was sn extremely difficult
one to perform. The smount of activity produced varied erratically but was
always very tiny; not more than a few events in any one experiment were ever
seen, and in most of them none was detected, Under these trying conditions
it was apparsntly not possible to make sure thet the wunknown activity eould
not be aseribed to a light element impurity or other artifact, In commection
with this 1t sbould be noted that the one crude lon exchange elutlion experi-
ment performed shoved the unknown activity to elute immedlately after tha
free column volume, and thus 414 not provide a clear chemical differentiation
from several possible lighter elements. It should also be noted that at the
SO -Mav cl} energy used most of the time in the cyclotron experiments one
would produce predominantly those neutron svaporation reactions where six
or more neutrons would be emibtted, This would limit the mass number of any
isotope of element 102 that could be produced to 253 or lesa, It is quite
-conceivable that scme isctope of 102 such es IBEZS? or 102259 could have &
half-life of ten minutes, but these could only be produced by bombardment
of heavier curium lsctopes, even when using lover ensvrgy bombarding ions.

It would slso be expectad that a 1O-minyte half-life for an isotupe of element
102 would imply en alpha-perticle energy for the mosi sbundant group closer
to 8,0 than to 8.5 Mav,

e only conclusion that we can drav from these observations is that

the activity found by these experimenters cannot be sscribed to element 102,
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