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Abstract —A search for an isomer of **Nb from the “"Nb(d,le!) reaction was made. No evidence of
either the already reported 13 hr activity or of a 2-35 MeV ;-ray was found. The possibility of the
existence of the 2-35 MeV -ray as well as of the 13 hr activity in other chemically separated fractions
formed in the same nuclear reaction is also ruled out.

SEVERAL authors™#® have searched for the 13 -- 2 hr **Nb isomer reported by

James? using the nuclear reactions (x, n), («, 2" 1), (a, 2n), (, 1) on suitable targets
but without success.

Up to the present, new experiments with (p, pn) reactions or similar ones which
led to the activity reported by James‘V have not been performed. Therefore the
present authors have decided to study the reaction ¥*Nb(d, p2n) in order to look for
the 13 hr activity.

EXPERIMENTAL

(/) Chemical procedure

Twenty milligrams of spectroscopically pure powder niobiumt were irradiated with 22 MeV
deuterons, accelerated in the Philips synchrocyclotron of the Atomic Energy Commission, Argentina.
The irradiated material was dissolved in conc. HF and some drops of conc. HNO,. Yttrium carrier
was added and the YF; precipitate was separated by centrifugation. Copper and molybdenum
carriers were added to the supernate and digestion with conc. HNO, was made. The niobium was
precipitated as niobic acid in the usual way. The precipitate was dissolved by heating with conc.
H,SO,. Copper carrier was added to this solution and H,S was bubbled till complete precipitation of
the sulphide. In the solution obtained after filtration, digestion with conc. HNO, was repeated and
niobium was reprecipitated.

The filtrate obtained after the first precipitation of the niobic acid was treated in a similar wav as
described in reference (9), to get the molybdenum fraction.
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(if) Equipment
The gamma-ray spectra have been measured with a 3-in. dia. ¥ 3-in. thick Nal(Tl) crystal

coupled t0 a Du Mond 6292 photomultiplier (integral line assembly), in conjunction with a Nuclear
Data 512-channel analyser.

RESULTS AND DISCUSSION

The y-ray spectra from the niobium fraction have been examined at different
source-to-crystal distances in order to investigate both interferences of solid angle
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FiG. 1-—y-ray spectrum from the njobjum fraction taken at a source-to-crystal
distance of 27 cm with a 3-in. dia. X 3-in. thick Nal(T]) crystal three hours after the
end of bombardment. The corresponding room background is also shown at high
energies. The solid line represents theremainder spectrum after background subtraction.

addition peaks and deformation of spectra due to high counting rates. A typical
y-ray spectrum of the chemical separated niobium fraction taken at a source to
crystal distance of 27 cm is shown in Fig. 1. A 1-876 g/cm? beryllium absorber was
used. The 0-930 MeV and 1-820 MeV y-rays are those well known to be associated
with the %2Nb ground state. No evidence of a 2:35 MeV peak, with an upper limit
of 10% with respect to the intensity of the 0-93 MeV y-ray is found.

A y-ray spectrum taken at 7 cm was followed during several days, in order to
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look for the existence of the activity under consideration. The whole spectrum
decayed with a 101 day half-life.

For the purpose of determining whether the 13 hr activity reported in the literature'™
belongs to the sample produced by irradiating **Nb with deuterons, or is due to a
missubtracted background at high energies, the molybdenum fraction as well as the
zirconium and yttrium fractions were analysed. Neither the 13 hr activity nor a
2:35 MeV y-ray was found. In the yttrium fraction only the 3-1 hr activity charac-
terized by y-rays of 0-200 and 0-475 MeV energy was observed.®?® This is the activity
that BocCIOLINI ef al.? have assigned to either the 2 Nb or ®Nb isomer, and which
is now definitely ascribed to the %Y isomer. 0,10
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