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Aty ABSTRACT
gﬂ GAMMA RAY SPECTROSCOPIC STUDIES
/ OF MEMBERS OF THE A=141 DECAY
CHAIN
By

Richard Ross Todd

The techniques of beta and gamma ray spectroscopy have
been applied to g study of the decay schemes of 141m+gSm and
1l’lle. The goal of this study was to increase our understanding
of nuclear structure and to obtain information about energy

leyel systematics 1n these members of the A=141 decay chain
below the N=82 closed shell.

Ge(Li) singles, Ge(Li)-Ge(Li) two parameter coincidence and
Ge(Li)-NaI(T2) (anti) coincidence spectrometers were used to
ldentify and establish the seéquence of gamma ray transitions.
The decay schemes wepe determined and comparisons are made with
previous studies as well as the results of recent reaction work.

| Forty-seven transitions have been identified with the

141m,

beta decay of Sm and 40 of these have been incorporated in

a decay scheme involving 16 levels in the daughter lule. These

levels are at 0, 196.6, 628.6, 804.5, 837.1, 974.0, 1108.1, 1167.2,
1313.2, 1414,8, 1834.0, 1983.1, 2063.5, 2091.6, 2119.0, and 2702.4
keV. The lifetime of the state at 628.6 keV in lMle was measured

to be 700£20 ns and the E3 transition from this level to the ground
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state was found to exhibit an enhancement of 1.6 spu. The
decay of lulgSm was observed to populate levels at 403.9,
438.4, 728.0, 1292.7, 1495.7, 2004.5, and 2037.7 keV in L4lpg.

Of the 50 transitions observed in the decay of lule,
43 of these have been placed in a level scheme contalning 23
levels. The levels identified are at 0, 193.8, 1223.3, 1345.8,
1564.8, 1596.8, 1820.4, 1897.1, 1968.0, 2066.4, 2073.7, 2109.6,
21h5,2, '2246.6, 2265, 3, 2303.4, 2354.4, 2388.4, 2430, 2506,
2620, 2805, and 2986 keV,

Limits on the possible Spin assignments of the levels
identified, have been made from calculated log ft values and
observation of transitions to levels of known spins. A three-
quasiparticle multiplet of high-spin, odd parity states was
ldentified between 1.4 and 2.7 MeV in *'pm. The decay
cﬁaracteristics of the multiplet suggest the possibility of
obtaining information about its structure from shell model
calculations using a limiteq basis.

A survey has been made of the energy level systematics
and properties of low-1lying states in the N=80, 81, and 82 odd

mass isotones. These observations have led to some predictions

and suggestions for future exXperiments,
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