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"fi'The:new nuclides Fm and 21L5IF‘m4were identified and ﬁheir.deéay studied.

FE h . )
.. ‘taneous fission activity from 3 ) 521\10, suggest that the fission half-_'

P

G.adaté.On the spontaneous-fission half-lives-of nuclides near the 152-neutron

“sub-éheli. These data, espec1ally the reassignment of the 2.3 -~ second upon-.

. lives of the even-even isotopes of the heaviest elements exhibit a sharp maximum Qf';l

o at N = 152 and decrease rapldly at neutron numbers not only above 152 but alco

., dence for the latter trend in the case of three light isotopes of fermium.

f}-comparing the half-lives and excitation functions with those of the known alpha
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ABSTRACT

rr "('vx i

The spontaneous fission half lives of 2b'6Fm'ea.nd 2”8fm vere determined. .
1,2)

In two recent papers we presented a discussion of the available’

below it. The maln purpose of this letter is to‘report.new experimental evi-

We have observed a spontaneous-fission branching in the decay of ehsFm“:‘ﬂ‘”

and zuéFm using mica to scan a rotating drum, recoil-collection device. These"f*

nuclides were produced by bombarding targets of 255U, 255U and 256U with beams .. ;! .
6. . | 2 ‘ | .
..of ; O ions and targets of 39.Pu and ghoPu with 120 ions. The targets were _ S e
about 5OOpg/cm2 and the beam intensities about 2 pamperes over an area of 0.2 cm2. o

The assignment.of the fission activities to the above nuclides was made by

h

activities of-?uBFm and 21}6Fm. ‘The latter were obtained with semi-conductor»

This work vas done ‘under the auspices of the U. S. Atomic Energy Cmmu1<“ion.
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‘detectors in the eenveyorrgas system @escribed inrRef..Z."In'the case of

246

Fm the fission branching was large.énough to allow simultaneous measurement’ .-

-(/4

In the course of these experiments,'a new alpha acti#ity.of 8.15 MeV ':e._» o

energy was observed in the bombardments of 233U and 2mU w1th l60 and 239Pu

“ with 12C. Fig. 1 shows the decay curve and half-life obtalned for this alpha

of the alpha spectrﬁm 2nd the fission;events in the conveyor-gas system.

: acﬁivity. A comparlson of the etnerlmentally observed exc1tau10n function

for the 233U (160, hn) reaction with that combuted for compound nucleus formatlon

5) .

in a manner described elsewhere

ZhS

Fm on the ba51s of its oroductlon 1n uh° cross-bomobardnents w1 th the

2)

expected excita ion functions and from alpha decay systematlcs .

Bombardments of 239p, and 0%y with % ions ana 23% and 2355 itn

is shown in Fig. 2. The act1V1ty was Qss1gped

Vt

;160 ions showed the presence of £wo distinet alpha activities of 8.18 and

- 7.87 ~ MeV erergy with half-lives of approximately-S and 30 seconds. These
' !
,2+7Fm .

- . 6
activities were assignable to recently reportecd by the Dubna group ).‘
Finally, a short-lived fission activity was observed in bombardments

233, ... 16 o s : e s
of U with ions. A decay curve and half-life for this activity is shown
in Fig. 1. The cross-~-section for production had the energy dependence expected
16 . : .
for the (770, 5n) reaction as shown in Fig. 2. The activity was not produced

. . . e e .
“in bombardments of the same target with =N ions.  This was taken as indicating

-

the activity is unlikely due to an isotope or isomeric state of an =lemsnt T e
. K

7 v + B g £ N N e a - PR . 2}4,1; ' R

~other than fermium. The above evidence suggests ths a@s;g:me" of Tm to -

this activiuy.
A summary of the observed propertiss of

"Also shovm is 2 compiriscon of the meximum values in the.prcdactlcn Cross- SPCuLopa
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" assignment of the 2.3 - second fission activity to
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‘with those calculated according to Ref. 5. . Included dre'the energies at which

the maxima occurred. In all éases, the exﬁerimental_data ié in reasonably
good agreemeht with the calculated values. It should be pointed out that an
excitation function in only a necessary and not a sufficilent condition for the

correct mass assignment of spontaneous fission activities and that further

"~ experimental work is being carried out.’

Thé systematics of the spontaneou#-fission half-liyeé of the heaviest
eleﬁents in the light of the present résults is showm in‘Fig. 3. The new 
data on the fermium isotopes clearly provide further support to the éruciél
| 25zNo_. They also servevﬁov_-
iliustrate the dramatic.effect of ﬁhe L524neutron subshell on_the fission half-
lives of the isotopesAof the heaviest e;ements. This effe@t is in marked -
contrast with the'relatively.weak effect of the subshell on the albha decay
energies and half-lives of the same nuclides. |

We are indebted to Tom Bowman for his help in the target preparations

and the Hilac crew for excellent machine operation.
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. Figure Captions
' , et b | '
Decay curves for spontaneous fission. of Fm and alpha decay of

2 5Fm .

'Experimental (points) ‘and calculated (solid lines)' excitation functions

. " for production of 2ImFm and 2LﬁFm from bombardrﬁent of 233[_! with 160 ions. *.

Systematics of the spontaneous-fission half-lives of the heaviest

elements.
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" : This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.






