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Search for Shori-Lived Y, Zr, and Cb

Fission'Productg

Table II of "Nuclei Formed in Fission" lssued by
.the Plutonium Projectl is noteworthy for the grest number of
gaps 1t cohtains where one would expect fission products to
éxist. In most cases these missing nuclel have not been identi-
fied yot because of theif short half-lives and the relatively
long time required for their chemical isolation., It has recently
been showng that in certain cases the chemical procedures can be
Ashortaned by effecting some separation of the fisslorn products
from each other during the bombardment by utilizing their different
recoll ranges in alre Collimated fission fragments from a thin
Pu foill were allowed to pass through air at 140 mm. pressure. By
placing a few very thin zapon films at the appropriate dlistances
from the Pu, selected fission fragments could be collected com=
pletely separated from fragments of very different masses and
partlally separated from fragments of neighboring messs numbers.
This procedurse 1s most useful for the separation of
yttrium from the rare earth activitisa since the chemical separa=-

*1on is slow and difficu’t, and the range method permiis a complate
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and au tomatic separatiou. Several runs were msde USing this teche
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»*5ique plus the following chemical operatlons: one V‘F‘s precipita=-

tion, one Sr(No )2 scavenging precipitation from funing nitriec
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acid, another YFz preciplitation, and a final yttrium oxslate
prscipitstion. Counting was begun a3 soon as 10 minutes after
a 5 minute irradiation. In no case was there a shorter lived
compoﬁent than the previdusly reported 16,5-min, Y(94). Tharo=
fore any short-lived unidentified Y fission products with an
appreclable fission yleld must have a half-life shorter than

3 minutes,

In the case of zirconium it was found that the range

sebaration technique offered no advantages over the chemical

ssparation from neutron irradiated solutions of uranium or

plutonium, In the firgt few runs, when the standard chemical

srocedure> Was abbreviated slightly and the final precipitation
of zirconium with cupferron was omitted, a new component wiih a
14-min. half-life appeared in the decay curves. This perlod was
eliminated when four instead of thrsee barium fluozirccnate ree
cipitatlons were performed snd when the precipitation with cup-
Terron was inclided. In the best two runs counting was begun
at 15 minutes after the end of 10 minute bombardments. The
characteristic growth of 75-min. Cb from 17-hr. Zr was observed
but no ‘short-lived activity. Thus no zirconium iscbopess with
half-lives tetwsen 3 minutes and 17 hours result from fission in
appreclable vield,

The experiments with columbium were performed bhoth with
and without the flsslion recoil apvaratus, Tns chemical puririca-

- tlons consisted mainly of repeated Cbgos rrecipitations and BilgSz
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facavengihg prccipitations4. Small amounts ofehcrtberiod
éotivitios ware.observed when the purely chemical method was
used but the half-lives and vlelds varied from run to run, thus

"indicating that these were contaminations. In the two runs in

A, mw-n.o»v‘u o

wr -~
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1 which the rec‘ ' 'hod was Bsed céﬁnting started at about
"“16 minutes after 3 minute 1rradiations. Vary little activity
B :was found. Thus any new cb fission products with an appreciable

.' fyiéld mist have shorter half-lives than 4 minutes.

J, Am. Chem. Soc. 68, 2411 (1946), Rev. Mod. Phys. 18, 441 (1948).
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