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The synthesis and the properties of the isotope 102254 were first

reported in 1958 / 1/ . Measurements made by Ghiorso et al, showed t.hat

the 102254 half-l].(e was 3 secl 1/ » The alpha particle energy was found
to be 8.3 MeVl 2/ .1t was pomted out that" the Isotope 102 254 undergoes
spontaneous fission with partial half-life of about 6 sec/ 3/ « This wvalue
I'4 ana swistecii-Dornts! 5 pre-

dictions, Such an Increase of ‘the 102 254 spontaneous fission rate was

was in disagreement with the Ghiorso

accounted for by Johansson/ who predicted also the half-lives for a num-
ber of other isotopes (in particular, for the isotope 102256).

The results of the works performed in the Laboratory of Nuclear
Reactions of the JINR on the investigation of the 102256’ properues/ ‘7?81
have not proved the Johanssén's predictions, In pape 9 it was shown .
that in reactions U™+ Ne ™ (zcomp nucL” 102 ) and v 0"z 2 omp.nucl”
= 100) a spontaneously fissioning isomer ( Z < 100) with Ty ~3,5 sec
is produced, the decay of which could be taken (in ref/ /) for sponta-~

neous fission of the Isotope 102254.

~Exper1ments on the study of the 102254 properties were therefcre
repeated in the lLaboratory of Nuclear. React.tons by two independent me-
thods' /10,11 + It was ‘shown that the isotope 102 4‘ undergoes alpha decay °
with halt-life of about 60 sec and alpha particle energy E_=(8,11+0,03)MeV,
The excitation functions for reactions U®(Ne %, 60)102%% Anm24YN 1S, 49)109 204/ 10/
and Py*? (0“,411)10225“, 11/ were studied and the cross  sections for
producing 102254 were measured, .

“To determine the partial the half-life for spontaneous flssion it ls
hecessary to measure the fraction of the decays due to spontaneous
fission In oné of the above reactions (Le. determine o, for sponia-
neous fission). ‘ :

To thls end a U™ target was bombarded with Ne®? jons on a

sloping target probe/ 8,12/ « The target thick was 800 ag/ ent what



corr'esponded to the ion beam effective thickness of 3.8 mg/ cm2 ( for
uranium metal). The Ne?? ion energy was maximum about 130 MeV, Energy
losses of Ne” ions in the uranium layer were about 9 MeV, Two indepen-
dent 2-hour experiments were made for the following time cycles of the
apparatus: the time of irradiation was 3.5 min, the total time. of measurement

by 4 detectors was chosen to be 3.5 min, In order to decresse the back-
ground due to spotaneus fission of 102 256 the counters were delayed

by 16 sec, “The fission fragments were detected by mica., A total of
20 fragment tracks per an mtegral flux of 3.34.10 17 Ne*? ions was re-

gistrated,

The background due to spontaneous fission .of the isotope Fm?2%®

238 22 258 258
from reaction U (Ne ,p3n) Mv —K“—“%.. Fm must be excluded,

The amount of Fm®*® and, consequentlv, the cross section for reaction
238 22 288 . :
U (Ne ,p3n)Mv was determined from the number of fission fragments

registrated by special mica detectors which were placed in contact with

the target at the end of each experiment, The averaded cross section
calculated by us for this reaction (o » 2,107 34

cm2) ‘is somewhat less
than that obfained from the data of ref, ! 13/ ‘

The account of the coniributions from spontaneous fiss1on of iso-

2
topes = 102 256 and Frn?*® Shows that spontaneous nss1on of 102 54
can explain not more than half of the effect observed. In that case the

cross section for the 102254 production by spohta'neous fission is
estimated to be ¢,, < 210 >Ocm®,

Using this value and averaging o, for reaction U **%(Ne ",Gn) 102 2%

in‘this energy region/ 10/ , T “ can be estimated by the formula:
: 8 .

p— -

c .o s
T, =T, —2— where —%->15.10
o o
= N " 254
‘Hence, the half-life for spontaneous fission .of 102 will' be T_, >25

rf

~hours, :
: ;

It 'should be noted that the wvalue obtained is only the lower limit

of the half-life for spontaneous nssmn of 102254. This value is some-—
what lower than that of recently predxcted by Viola and Seaborg/ 14/ .

The value of t’ne‘Spontarieous fission half-life of isotope 102256/ 8/

and the limiting value of the half-life for 102254

hypothesis about the effect of the N =152 neutron subshell on the half-

do not contradict the

lives of even-even isotopes of heavy elements (Fig. 1).
The extrapolation of these regularities ihto the region of the element
104 isotopes gives longer half-lives for alpha decay and spontaheous

fission of isotope 104256 as compared to isotone 104260 /15/.

In conclusion the authors express their gratitude to the coworkers
of the U300 cyclotron's group for providing the successful operstion
of the accelerator, Thanks are also due to the V, Perelygin's group

coworkers for preparing the mica detectors.
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Fig, 1, Comparison of the experimental half-lives for spontaneous fission -
with those predicted by Viola and Seaborg/ 14/, ( Continuous lines
are the predicted values, open circles are the e:?.:erimenta.l ones,
Dashed ci.rcles_showé\gatfe values of T., f7r 1022%4. (data: of - the
present paper), 102 8/ and 1042 115/ " 4 is the value of

T, 234 taken from ref/3/‘ .
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