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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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In many score of experiments conducted in various ways over a period 

of many months we find that we are unable to confim the element 102 discovery 
1 

work of Fields et e.l. reported in 1957. These experimenters ascribed to an -- . 
isotope of element 102 an alpha particle activity having an energy of 8.5 :t 

O.l.Mev and a bal..f•life of approximately 10 minutes. It was reported tO be 

produced by bombardments of a 1 mgfcrl· curium target with 0.03 .. 0.10 meter

microamperes of c13 ions of about 90 Mev energy 1n the internal beam of the 

Nobel Institute 225 em cyclotron. 

our attempts to reproduce this activity were made with the monoenergetic 

ion beam available from the Berkeley.heavy ion linear accelerator (HlLAC). 

Curium with a similar 'isotopic composition was used, except that instead of one 
. . . 2 

target we used six separate electroplated targets, four w1th o.4 mgfcm curium 

and two Vith 0.1 mgfcm
2 

curium. These were moun~d in vacuum so that the heavy 

ion beam could pass througb and knock the transmutation recoils into 0.9 mgfcm2 

pe.lladium foils. After a suitable bombardment the six catcher foils were dis

solved in a few drops of concentrated aqua. regia. and an actinide element fraction 

quickly separated from palladium by elution w1 th 2 M HCl from a column packed 
2 with Dowex·l anion exchange resin. It was possible to examine a trans-plutonium 

fraction within 8 minutes from the end of bombardment. A wide range of energies 

(60- 100 Mev) of both c12 .and c13 projectiles and (+6) ion currents up to 0.2 

microamperes were used. In order. to compare these bombardments with those which 
·• 

were reported to have produced the 8.5 Mev alpha activity one can compare the 

amounts of the other al.pha particle activities tbat are produced in such bomba.rd-
250 245 244 2~ mente. . The nuclides Fm 1 Cf 1 Cf , and Cf were found in far greater 

amount in our experiments than 1n the aforementioned cyclotron runs. In the case 
2~ of Cf , for example, which is produced with a relatively flat excitation 

function we found in a. typical experiment about 40 alpha counts per minute • 

This shoul.d be compared with 0.1 alpha counts per minute of Cf2~ fOUlld 1n the 

cyclotron experiment which was reported to have yielded four 8.5 Mev eventso 
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This comparison would indicate that we should have observed at least 100 

such events 1n each experiment since the ratio of the 8.5-Mev, lO~inute 
246 activity to that of Cf should he.ve remained approx1mately the same in 

our experiments. We observed no pulses in this energy region that could 

not be attributed to backgrO\md, namely, a totaJ. of a few counts spread 

over dozens of experiments. 

Since 1 t was thought to be remotely possible that perhaps the element 

102 activity was being volatilized out of the palladium catchers preferen

tially compared to the other activities, experiments were also performed in 

·which the recoil atoms were caught 1n helium cooled "mylar" films (ca. 1 

mgfcrr/~ thick.). After bombardment the mylar foils were flsmed on e. platinum 

plate a.nd 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 californ1tun and fermi\.111 activities were produced. 

After the development of the electrostat;lc recoil collecticn method 

and its successful application to the search for element 1023 we again looked 

carefully for new short-lived high energy alpha emitters. The recoil atoms 

were caught on negatively charged aluminum foils in helium and examined 
. 12 13 

dire·ctly within 30 seconds from the end of' bombardment. C 1 C , and also 
J.6 0 projectiles were used over a range of energies from 6o 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, ho-..rever, at 

the same time produce large amounts of californium and fermium activities 

and were otherwise quite similar to those experiments with the moving belt 

in which we identified the 3-second nuclide 10225
4

• 3 
The data arguing against the valldi ty of the Stockholm experiments on 

which the claim to the discovery of element 102 was baaed may be summarized 

as follows: 

1. We have used curium targets with substantially the same isotopic 
13 l2 16 . 

composition and have bombarded them with C , C 1 and 0 ions over a wide 

energy range with mono-energetic beam currents as much as ten times greater 

than those of '\-lider energy spread in the cyclotron experiments. We have used 

three different methods of handl~ the transmutation recoils from the targets; 

e.ll of them were successful in that we detected large amounts of other actinide 

element products but nevertheless failed to produce the 10-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 reco1.1s) vas used 1n the 1dent1fice:t1on Of a verr shol't•li ved teo

tope of element l.O!t. . 

2, Our inability to confirm tbe Stoclmolm re.cmlts we feitl·m~ pos:• 

sibly 'be el(plaineti by the foUowlng c-U"cumste.nces,. . The. ·cjyelotroa e~:dment, 

because it had to make uee. of the 1ntetnal Mmn; was en e~Ktremel:v ditti.cul.t 

one· to perform. · iJ.be amm,mt of rmttvi ty produced vuted err~:ticall:y 'but was 
. . 

.!i].ways very t1ny; not moTe ~ a tew events 1n an, one experilnent were ever 

seen, .and. 1n mos:t of them. none was. dete-eted. Un4el" these t.~ eonMt1ons 
it ~ apparently not poselble to make sure that the unltnGW · act1vit;v coULd 

~t be ascrib~ti to a light element impurity or other e.rt1fact. ln connection 
With :this lt sboul4 be noted that tha one crwie ic)tt exc~ eluti9U : e;xpen- · 

ment parfomed :showed the unknoWn aet1Vity to elute ~e.tel.J Q.fter the 

free column ·volume, end tb.ua a.td not ptO'VS.de a clear Chem!~al ditf~re.ntiat1on 

from' severaJ. possible lighter eleme~ts. _lt shou.l.d also be D;ote4 that .at the 

90~•v cl3' energy ueed ·moat of tbe t1me Jn ~ · cyciotron expel1.men:t:s one 

would produce predominantly those neutron $va,pore.tion reactions 'W!J,ere six 

or more ne\1trons would be emitted. 'lhis would limit the 111ass number of any· 

isotope of elem®nt 102 that could be produced. to 2?3 or ·leas. It is quite 

·conceivable that some isotope ot 102 su.cb .e.e .102257 or 102259 aould hav~ a. 

b.alt·l1f'e of ten :minutes, but tb.e&e co\\ld .only be produeed by bOmbsrdmeat 

of heavier curi.um isotOpeG, ~ven when using lcwr- energy- banb~ding ions~ 

It would also be elq)eeted that a: l01ninute half,.l.ife tc;,r en· 1so.tGpe of' element 

102 'rould ·1mpl,y en s.J..ph&•pa:rtiele energy for til¢ montr &bu,ndaat gl'Olip closer 

to a.o than to a.; Mev. 

The only conclusion that we can d.ra.t-r fran t..hese o'bservat1ons is th'at 

the activity found bJ these e~rllneriters cannot l)e ascribed to element io~. 

~ 

1. P. Fields !l !!,., Pb,Js. Rev. ,107, 14&>-1462 (l95T). 
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3. See Letter "D1ecoveey of £l.el'nent Wo. lG2". 

~ * This work performed under the auspices of the U. S. Atomic Energy Commission. 
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