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Shell structure of neutron-rich nuclei in the uranium region
— Study on the stability of super-heavy nuclei -
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- Level structures of neutron-rich 2%¢Th, #*®?*2, 2**Py and 2°°Cm nuclei were
established by measuring the deexcitation r -rays in these nuclei for the first time.
+ It was found that the deformed shell closure of N=152, which exists for No (Z=102)
and Fm (Z=100) isotopes, disappears for Pu (Z=94) isotopes.

* Mechanism of evolution of shell structure is important for understanding the
stability of super-heavy nuclei.

In-beam y -rays of neutron-rich nuclei in the uranium

B = )

Y T VRO i YE R B 2Th, ***U, *°Pu,
#Cm DB y SROBUHNZ IO THRIJL £ L 7=,
ZONhERE L D . TR 152 DA 25T
B96 D Cm & TRAFAET 26 DD, 5T D
PuCIIHIET 2 Z L 26 LE LA, 2O
WG DB L D . Z ORI & & 5051 —
hE A AR OBRRES R E D . BEBEORE
PECXT 2 VPERDEM LG22 NTEET,

AL, 72 F A4 FEEERE . Zhb O
MIcEnEsEA A Y E— o252 DT
%8 VT LIdGTER 2 FHT 2 Z LISk DFEBL
F L7z, &5 A REDFE AR E A T L.
A RER DN E 25 kBRI ORI & FTREIC L 72 2

2k 0. Z OB ¢ BROBEIZKIN L 72 6 DTY,

KAFZED R D 1%, Phys. Rev. C 72 (2005)
021301 (R) , J. Phys. Soc. Jpn. 75 (2006) 043201 iZ
RERLELE,

HBERZ/—K~ Vol14 No.2 March 2007

region, “*Th, #****U, *Pu and *’Cm, were measured
for the first time. It was found that the deformed
shell closure at neutron number of 152 persists for
Cm isotopes (Z=96) and disappears for Pu isotopes
(Z=94) . This evolution of the shell structure gives
an important clue for understanding the neutron-
proton effective interaction in heavy nuclei, leading
to accurate prediction of the stability of super-heavy
nuclei.

This study was realized both by using thin-foil
actinide targets and by using high-quality heavy-ion
beams supplied by the JAEA-Tokai tandem accelerator.
We have succeeded in measuring deexcitation y -rays
in those neutron-rich nuclei with small production
yields using high-resolution semiconductor detectors
we have developed.

Parts of the results were already published in Phys.
Rev. C 72 (2005) 021301 (R) and J. Phys. Soc. Jpn. 75
(2006) 043201.
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Fig.1 E- AE plot measured in the *Cm + "0 (162MeV)
reaction. This plot was obtained using a Si AE-E detector
we have developed. Scattered particles were separated
clearly according to mass number as well as atomic
number.
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Fio.2 r -ray spectrum of ?°Cm, obtained by setting
the gate on the enclosed area in Fig. 1. This energy
spectrum shows a characteristic of the rotational band
- almost equal energy spacing between the r -rays.
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Fig.3 Systematics of the first 2* excitation energies
in actinide nuclei.

These energies for isotopes from Cm to No are pulled
down to lower energies at N=152, while those for Pu
increase gradually with neutron number.
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Fig.4 Systematics of the energy levels in N=151
isotones. Energy spacing between the 9/2° [734]
and 1/2" [620] (or 7/2* [613]) neutron orbitals
corresponds to the energy gap at N=152. This energy
spacing decreases with decrease of atomic number.
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