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Excited states in 2'*Th were investigated via prompt and delayed v decays and the recoil-decay tagging
method. The decay schemes of the /™ = (8"), t1;2 = 128(8) s, the I” = (117). 12 = 615(55) ns,
and the /™ = (14"), 1, = 130 ns isomers were established. The configuration 7ho;2 f7/2 is assigned to
the /™ = (87) isomer, which implies that the hg;, and f,, states are nearly degenerate. This is ascribed
to increased binding of the f7,, orbital by its coupling to a low-lying /™ = (37 ) state at £, = 1687 keV.
The role of octupole and pairing correlations for a Z = 92 shell closure prediction is discussed on the
basis of shell model calculations.
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FIG. 2. Level scheme for *'°Th, deduced from the delayed
v rays observed in the present work, compared with other J?FL
N = 126 isotones. Excitation and ground state binding ener-

gies relative to “®Pb are given in keV
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Fig. 3. Decay scheme of 2'Th observed in the present work.
Ordering of the 67 — 47 — 2% transitions is from [15] where
the level energy of 1958.4 4+ 0.5 keV for the isomeric 81 state
with a half-life of 10.9 &+ 0.4 ps and connected by a 63.3 keV
transition to the 61 state at 1895.1 keV is reported. The a-
decay hindrance factors (HF) were calculated according to [11]

assuming a spin difference of AI™ = |I7iia1 — Tanal- Jv Fl
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Large-scale shell model caleulations were performed in the full Z=82-126 proton model space w(0hoy,
1f7n. Oiyzn. 2p3n. 1f50. 2pyn) employing the code NATHAN. The modified Kuo-Herling interaction was
used, no truncation was applied up to protactinium (Z=291) and seniority truncation beyond. The results are
compared to experimental data including binding energies, level schemes, and electromagnetic transition rates.
An overall excellent agreement is obtained for states that can be described in this model space. Limitations of
the approach with respect to excitations across the Z=82 and N= 126 shells and deficiencies of the interaction
are discussed.

58 Alpha decay study of U
4 +
(Fav) 14" 3t (12" EN 10
-_.—IQ'- [ — ﬁ: u-i-
|2 — }: 1
1000 RS |
- 3
—_—i 1 - —1 —_1
{17} 3
ugo
+ + - + =04
g | L J— sff) et ==
-\_.-B: ﬁ" 4+
—&" >—{ar @ 2
at ot —3) ~ 2
- a* —1")
1000
d + + + P + +
o B ¢ sz 0 w2 SM2 T THIS WORK  SM2 "
214 216 n
pEl e 2 o0 T hy36 220128

Figure 5.7: Theoretical level schemes of different N=126 isotopes compared with experimental results.
The new isomeric state found in 28177 has been added to the figure. Level scheme adopted from
[Cauad].
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