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Shell inversion in neutron-rich Mg Isotopes

J.A.Church et al.,PRC72, 054320 (2005)
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Soft mode of pair fluctuation

Soft K=0* mode in deformed nuclel

Two-level model (Bohr and Mottelson)

105=———(a|v,, > +b| ¥, >)
a’+b’
X B 2
|O'>:\/m(—b|v1vl>+a|v2v2 >) ‘a)
elo),
1
5

Transition matrix element
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Soft octupole mode In largely deformed state
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Sensitivity of soft vibrations on nuclear deformation
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QRPA simultaneously taking into account

Deformation

Directly solve HFB eq. in coordinate-
< space mesh-representation

0 £ H.O.basis =X=> Spatially extended structure



HFB + Deformed QRPA

Ground state
Coordinate-space HFB equation

Mean-field Deformed Woods-Saxon potential

. p(r) .
ir-f Vo (0,0) =V, 0= 2250 - 1)
Pair-field % by V, =450 MeV fm®

E =50MeV

cutoff

Excited state

QRPA equation in the AB matrix formulation
Residual interaction

t
p-h channel v, (r,r) =[t,(1+x,P,) + ES(“ ;P )p(r)]o(r—r)

p-p channel v (r,r")=V,(1- 'O(r))5(r—r')
Po



Deformation of 32Mg and 34Mg

Skyrme HFB calculation using Sli| Gogny HFB calculation using D1S
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Deformation dependence — guadrupole vib.

34Mg
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Structure of positive-parity vibrations
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Pair fluctuation mode

Monopole pairing
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Deformation dependence — octupole vib.
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Negative-parity vibrations
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Structure of K=0- modes T M B0 |
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Deformation dependence of low-lying modes

Soft octupole vib.
I 4

associated with SD
shell structure

Energy (MeV)

>cf. Soft K=0- and 1- modes
i in SD state in 40Ca and 44Ti

T.lnakura et al.,
NPA768(2006)61

0 //2 0.4 \)‘.6 0.8
b
Gamma vibration Pair fluctuation
Excitation of protons Z=12 Soft K=0* mode




v'"Normal deformed states in 32Mg, 3*Mg
v’ Soft K=0* mode
Pairing vibration
Quadrupole pairing

v'"Gamma vibrational mode
Coherent motion of protons and neutrons

v'Superdeformed states in 32Mg, 3*Mg
v'Low-lying K=0-, 1- states
Very large transition strengths
20.p. excitations near the Fermi level
Excitations from deeply bound to weakly bound state

Soft octupole vibrational mode
good indicator of large deformation of n-rich Mg isotopes



Grand state property

32Mg
0.1 0.2 0.28 0.4 0.5 0.6
An 1.15 1.50 1.64 1.63 1.55 1.48
Ap | 065 [ 011 | 0.0 | 00 | 00 | 00
An -4.06 | -4.09 | 417 | 431 | 431 | 4.21
Ap -176 | -174 | -1/0 | -170 | -1/5 | 1/.0
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