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This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
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necessarily constitute or imply its endorsement, recommendation, or favoring by the
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California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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Previdus investigations of the unstable terblum isotopes heving mesa
157 and 158 have revealed thet the masg-157 puclide has & half life of less
thaﬁ 10 minutes or greater than 25 yearsl while 2 lll-kev magnetic octupole
transition hae been attridbuted to the de-exeitation of an isomeric state of
the odd~-o0dd 158 nuclide.z’3 Nuclear spectroscopic investigations indicate that
the nuclear ground state of terbium-157 has epin 3/2h in accordance with the
unified nuclear model,5 which, in eddition, predicts even (positive) parity
for this ground state. Investigations using peramagnetic resonsnce and opti-
cal spectroscopy have revealed that stable gadolinium-157 also has nuclear
spin 3/2,6’74wb11e odd (negative) parity is indicated by the unified nuclear
model. The ground state of terbium-158 may be described by assigning the
odd proton to the 3/2+ orbital indicated for terbium-157 and the odd neutron
tc the 3/2° orbital for gadolinium-157. The two states with spins end parities
O~ and 3~ that arise from these orbitals setisfectorily account for the isomerlsm
observed. On this besis the bete decays of both the terbium-157 and terbium-158
ground states to low-lying states of the respective product nuclei are expected
t0 be at least first-forbidden. Additionally, low energles are expected for
these beta-decay processes, since both terbium nuclides lie close to stability;
thug it ap?ears reagonadble that these isotopes have long lifetimes and bave pre-
vicusly remained unobserved.

3
‘Work done under the auspices of the U.8. Atomic Energy Commission.

fProcter-and Gemble Faculty Fellow, Princeton University, Princeton, N.J.
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In the continuation of & program %o identify and study long-lived
%Botppes in the rare earth regio‘n,8 & 5-mg sample of dysprosium oxide enriched
to l3.8% in the mass~156 isotope has been irradiated with neutrons in the
Materials Tebting Resctor. The sample, contained in e quartz smpoule, received

2l

an exposure of 2 x 10 neutrons/cm? over & 3-month intervel., Four months

safter irradietion, moss an#lysis of the unseparated semple was made by using

a 30-cm~radiﬁé solid-gample mass spectrometer. The presence of mass peaks at
157, 159, 165, and 166, unobaerveble in the gample before irrediation, indi-
cated neutron capture in dysproeium-156, -158 and -164. The sample was next
chemically fractionated by cation-exchange chromatogrsphy to yield pure fract-
ions of the verious rere earth elements. The bolmium, dysprosium, and ter-
bilum fracticons were ldentified by scintillation speétroScopy, which revealed
the presence of holmium-166, dysprosium-159, and terbium-160. Mass-spectro-
metric investigation of the terbium fraction revealed the existence of mess
peaks at 157, 158, 159, and 160, irdicating the preparation of new long-lived

. isotopes terbium-157 and -158 in addition to the stable terbium-159 and T6-day

terbium-160. The relatively high abundance of terbium-158 produced by the
neutron capture of terbium-157 points to & high cross section for thisg process.
A lower limit for the K-capture half life of both terbium-157 and

‘terbium-158 may be set by observing that the isotopic ratios of terbium-157

and ~158 to terbium-160 are aepproximately 160 and 70, respectively, and also
thet theKe-ray and gamua-ray gpectrum of the terbium fraetion is predominantly
that of 76-day terbium-160. Assuming that the K radiation due to K-cepture of
terbium-157 and terbium-158 is less then the K radiation accompénying the decay
of terbium-160 (primarily due to the high K conversion of the B4-kv transition
in gadolimium-LGO), we conclude the K-capture half lives of theese igotopes are
greater then 30 years and 15 years respectively., These isotopes will be further
examined to search for evidence of electron-capture prucesses and to determine
pertinent neutron cross sections. '

It is a pleasure to eékncwladge the cooperation of the staff of the
Materials Testing Reactor in carrying out the irradiation.
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