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By the use of & redicelly new metnedl we have succeeded in identifying

’unmnbiguously i an isotope of element 102, In other caveful

experixﬂentsz ecmdmted over a parioa of. xnany months we find that we ere unable

: ‘to confim the eleznmzt wa discovery wotk of Fielés et al, reported in. 1957

The experimnﬁs ab Berkeley were performed with the new

- heavy lon linear accelerntor (EIMC) over a period of several weeks snd culmie.

I/v/\

nated « B the chenical identification of sn isotope of
femiwn (Fmgﬁjg) as the daughter of &n alphas-particle-enitting isotope of c¢lement

10z (102" 5h). The method used to detect the igotope of element 102 wos essentially

a. continuous milking éxperiment vherein the atoms of the amghter elament 100 were

.separated from the parent element 102 by toking sﬁvmtage of the recoil due 'co the
: element 102 alpha particle decay. :

The taiget consisted of a mixture of dsotopes of curium (95% (&n 2l end

ghé) mounted on a very thin nickel foil, The target was spproximately
0. s mg/em thick end was covered with T5 ugn/@n sluminum to prevent curium
"knockover”, . The curium wes bombarded with mono-cnergetic cl jons at energiles
from 60 to 100 Mev., The transmitedietoms were knocked into helium ges to absordb

) the oonsfdersble fecoil energy. It was found thet with a sufficient electric
. £1e1d strength practicelly all of these positively charged atoms could be ats

tracted to a moving negatively charged metallic belt placed directly beneath

the target. These atoms would then be carried on this conveyer belt under a foil
which was charged negatively relative to the belt, Approximstely helf of the
atoms wndergoing alpha decay would canse their daughter atams o re_eﬁcﬂ from the
surface of the belt to the catcher foll (see Fig, 1), The catcher foil was eut
traneversely to the dfvection of the belt motiom into five equsl length mections
after & time of bombardment suited to the half-life of the daughter atom to be
exemined, The five foils were then alpha-pulse«snélyzed simultaneously in a
multiplex essembly consisting of five Frisch grid chembers, mnpliﬂem', & single
Wilkinéon type "kick-gorter”, and a printer, With this equipment it was easily
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- from the belt is proved by the fact that neither Cf nor Cf -
lected in far greater amounts on the belt are found _prominently - on the catehers

-2 UCRL-8314

possible to meke all the desired measurements for identifying the atoms caught
on the catcher foils and thus to measure the half-life of the parent of the
recoiling atoms, The method was first successfully used in bombardments of PuZhO
with 012 iones to identify a new isotope of element 100, Emth. It was shown to
have a half-life of 0.6 minutes by analysis of the emounts of the Z0-minute
Cf?‘lm caught on the catcher foils, -

- Bxperiments were then started vhich were simed at finding a short-lived
isotope of element 102, The most likely isotope of. element 10z that could be
detected with this method was deemed to be 10“?5h wvith a predicted half-life of
seconds leading to the 30-minute, 7.43-Mev, alpha-particle-emitter, Fm 850. The
first experimente showed that the electrostatic shielding between the target and
the catcher foll was not caimiplete enough, since some of the originally produced
atoms Such as Cf 2k6 were found on the leading edge of the catcher foil; edditional |

‘shielding reduced this problem to ingignificance, In & series of experiments it

250 could be collected on the catcher foils in accordance with

zhs(clz kn) 10225”

in this manneyr was

wes - -found that Fm
a parent of" half-life 3 seconds produced in the reaction Cm
(see Fig. 2). The exeitation function for prodncing 2
found to peak sharply at 70 ¢ § Mev corresponding to a (c hn) reaction in ac-
cordance with a recently developed method for caleulation of (C,yn) reaction
cross sections b That the atoms collected are ejected by alpha recoil of atoms
246 2ks
which dre col~

Changing the belt speed was found to change the distribution of the. szs on the
catcher foil in a manner conforming to a three second parent The number of
25 counts observed 1n a single experiment was as great as 40 and corresponded
to a maximum cross-section of & few microbarms for the reaction. with Cm
Nuclear-emulsions placed ebove the moving belt to receive the alpha particles
from the decaying 102 atoms are being scanned to determine the alpha energy of
the 3-second 10225& but there are difficulties with this method since there
are hundreds of times as meny tracks due to szso, Cfaus, szhé
alpha emitters,

The finsl i&entification of the activity aescribed to Fm?50 was carried
out by dissolving the activity from the catcher foil and separating it from the
other actinide elements by elution with armonium a-hydroxyieobutyraue from a
column packed with Dowex~-50 cation exchange resin.5 In one experiment 2 atoms
of Pm“ 250 were identified and in another 9 atoms vere observed in the element
100 position (see Fig. 3); there can thus be no doubt that we have identified
element 102 in these experiments. We are deferting the naming of element 102

, and other

to & later date.
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We would also like to report some very recent experiments designed
to look for alpha activity from as yet undiscovered element 103, The same
curium target was bombarded with ca 0,3 microampere of (+7) N‘m ions, The
atoms of 103, such as 103256 from the szl‘é(Nlh,hn) reaction, would pre-
sumably be collected on the conveyer belt as in the other experiments. The
belt speed was 3 incheg per gecond since the half-life of an isotope such
as 103256 would be expected to be a fraction of a second, Nuclear emulsions
placed just ebove the belt to receive the long range alpha particles from
the decay of this nuclide have been examined carefully for such corresponding
tracks, We have found 16 tracks with an energy of 9 + 1 Mev and positions
_ 4n the nuclear emulsion consistent with a half-life of approximately’ 1/h
second, These tracks could be due to an isotope of element 103 but from
" these crude preliminery experiments it is of course not possible to rule
out the possibility that they are due to the production of new nuclides be-‘
tween polonium and thorium from tiny lead or bilemuth impurities or are due
to prompt alpha particles produced by the interaction of neutrons with the
belt material, Work is continuing in an effort to trace the source.of this
activity. | | S

. We ‘are indebted to E. Hubbard and the many physicists and engineers
of both .Berkeley and Yale whose excellent design work have made the successful
operé;tiozi of the HILAC posgible, ' The cooperation and hé.rd work of the crew of
the HILAC is gratefully aclmowledged -

' The engineering of the various pleces of target equipment vas performed
very ingeniously by C. Corum and we owe much of the success of our new _methods
to his excellent painstaking work, To A. E. Larsh and D, F. Mosier we extend
our thanks for working out the details of the new multiplex pulse analyzer
' system which was the heart of our detecting system

We would like to thank R. Garrett, C. Rosei, and J Mahoney for their
-cheerful end tireless assistance in carrying out many of the operations which
. have. provided the’ necessa.ry background for the experiments which have been
described The "early phases of this work were carried out with the helpful
collaboration of G. R, Choppin, S. G. ‘I’hompson, T. Parsons, G. Gordon, L.
Phillips, and R, Gatti. ' ‘ '

We would like to éxpress our appreciation to Professor C M. VanAtta
and Professor E, O, Lawrence for their continuing interest and encouragement
in this research,
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FIGURE CAPTIOHS
Fig, 1. 8chematic diagram of conveyer belt experiment, -

Mg, 2. Determination of half-life of 10225h. Data from combined results of
many experiments,. o

Fig. 3. JIon exchange elution curve of the Fm?%0 gaughter of 10225u; The T,
Y, 823, and c£°°% activities (scale on left) were {ncorporated as

tracers for calibration purposes,
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