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Figure 1 (Color online) Potential energy surface for '**Ba calculated
by the covariant density functional theory (CDFT) in 3D lattice [73] with
density functional PC-PK1 [74]. The contour separation is 0.25 MeV and
the pentagram corresponds to the location of the ground state.
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Figure 2 (Color online) The calculated energies of the low-lying
positive- and negative-parity states (the first six energy levels for a given
spin) by diagonalizing the Hamiltonian of the RAT-PRM with the in-
crease of the spin. The solid black circles and the open black squares
correspond to the results of the negative-parity states and the positive-
parity states, respectively. The red solid line (corresponds to band 1&2
in experiment) and the black dashed line (corresponds to band 5&6 in

experiment) represents the parity doublet bands based on the 5/27 state
obtained by RAT-PRM.
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Figure 3 (Color online) The energy spectra E(I) ((a), (c)) and the en-
ergy staggering parameters S (I) = [E(I) — E(I — 1)]/2I ((b), (d)) for the
parity doublet bands based on the ground state 5/2~ (band 1&2 and band
5&6) and the excited state 9/2% with the excitation energy of 507.4 keV
(band 3&8 and band 4&4’) in '3 Ba by RAT-PRM in comparison with
experimental data [31].
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Table1 The calculated B(E1)/B(E?2) ratios between the interband (E'1)

transitions and the intraband (E2) transitions by RAT-PRM in compari-
son with the available experimental data [31]
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Table2 The main spherical harmonic oscillator components of the neu-
tron single-particle levels |v),v = 1,2,3,4, and 5 calculated by RAT-

PRM

v INLjQ)

11y 0.7605h9/23 ) — 0.352(6i1323) — 0.337|5 72 3) + - - -
12) 0.70616i13/21) = 0.3655p3/2 %) +0.283(6g0/23) + - - -
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I5) 0.57516i13/23) — 0.536/5h9/2 3) + 0.4TLS fr1p3) + - -
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The spontaneous breaking of the space reflection symmetry occurs in nuclei with octupole deformations (such as pear
shape), which has attracted a lot of attention in nuclear physics. The possible two pairs of parity doublet bands observed
in neutron-rich odd-mass nucleus '“Ba are investigated using the reflection-asymmetric triaxial particle-rotor model.
The experimental energy spectra, energy staggering parameters, and the B(E1)/B(E2) ratios are well reproduced by the
theoretical calculations. The detailed analysis of the intrinsic wave functions shows that the main components of the
parity doublet bands based on 5/2~ ground state and 9/2* excited state (with the excitation energy of 507.4 keV) are
Vhop(fr72 @ i1372) (Q = 3/2) and vijs2(psj2 © gop2) ( = 1/2), respectively. By analyzing the variation of these main
components with spin, the signature splitting behavior for the parity doublet bands can be understood.

pear-shaped nuclei, parity doublet bands, reflection asymmetric triaxial-particle-rotor model
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