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Seareh for Short-Lived Y, Zr.and Cb

Fiaston Products

Table 11 of ‘tNucleiFormed

the Plutonium project~ is noteworthy

in Fission” issued by

for &e great number of

gaps it contains whero one would expect fission products to

exi3t. In most cases these missing nuclei have not boon fdenti-

f~ed yot because of their short half-lives and the relatively

long time required for their chemical isolaticn~ It has recently

been shown2 that in certain cases the chemical procedures can be

shortened by effecting some separation of the fission products

from each other durin[:the.bombardment by utilizing their different

roeoil ranflesin air~ Collimated fission fraSments from a thin

Pu foil were allowed to pass throush air at 140 mm. pressure. By

placing a few very thin zapon films at the appropriate distances

from the Pu, selected fission fragments could be collected com-

pletely separatdd from fra~mqnts of very different masses and

partially separated from fragments of neighboring mass numbers.

This procedure is most useful for the separation of

yttrium from the rare earth activities since the chemical separa-

. ~i~n ,fs g~o~ ~d d~fficu~t,

r;””’

and the range method pemi ks a complete.,_-
—w.= ~d automatic separation. Several runs were made using this tech-● s~.~~ .,
:~~ : “,
‘=cn’ —nl~ue “plusthe followlng chemical operations::~, ~ “one YF~ precipita-
-,
~-~’-.tioi, one Sr(1703)~ scavenging precipitation from funing nitric
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precipitation. countin~ WaS begin as goon a~ 10 minutes after

a 5 minute irradiation. In no case was there Q shorter lived

(94)
component than the previously reported 16~5-min~ Y ● Thf3re-

fore any short-lived unidentified Y fission products with an

appreciable fission yield must have a half-life shorter than

3 minutes.

In the case of zlrco~iium it was found that the range

sepuratfon technique offered no advantages over the che”mical

separation from neutron irradiated solutions of uranium or

plutonium. In the first few runs, when the standard chemical

procedurs3 was abbreviated sllghtly and the final precipitation

of z!irconiunrwith cupferron was otnitted, a new conponent with a

14-min. half-life appeared in the decay c“mwes. T,nisperiod was

eliminated when four Instead of three barium fluozirccnate pre-

cipitations were performed and when the precipitation with cup-

ferron was incl:.xded. In the best two runs counting wa.~begun

at 15 Mnutes after the end of 10 minute bombardments, The

characteristic growth 01’75-znh. Cb fron I?-hr. Zr was observed

but no ’short-lfved activity. Thus no zircontum isobopos with

half-lives ketweon 3 minutes and 1? hours result from fission in

a~preciable ,yfeld~ .

The expe~iments with columbi~n were performed both wfth

and without the fission recoil appamitus~ Tne chemical purifica-

tions consisted mainly Of repeated Cb205 precipitations and Bi2S3
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. ..’. . .:ticaven~ingprecipitntions40 Small amob.ntsofgh~t period
..

..”1.’: .,‘ .
$,”’,..” aotivit,$.eswere observed when the purely chemical method was

. ..
used but the half-lives and yields var!od fro~nrun to runp thus

indicating that’those were contaminations. In the two rUIIS in
.,. .. “,, ‘,y”y””.~?y’~” ;~.~;y

. . qhtch the.rec hod was used c&mting started at ~bout.,.,,. :,..:, .. ,,.
. ,., 16 minutes aft”er3 iinute irradiations. Very little activity

.~.. ...,,.
was foundo ThJS ~“y h~w c~ fission products with ~ appreciable..,,,

v
,! .,

. ..., yZqld mtisthave shorter half-lives than 4 minutes.
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