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'he Island in the

Neutron-rich F, Ne, Na, Mg isotopes (Z=9-12,
N=18-22)
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Visualize the Island
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Dominance of the Intruder Configurations and

Deformation Normal Config. Intruder Confiq
_.mrlMgr_J —lr‘Mg Neutron excitation
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e Several neutrons are promoted into pf-shell
e Those neutrons bring about strong deformation to the
system
J Strong deformation reduces Ex(2+) and enhances
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‘Many Particle-Many Hole States

Coexistence of MPMH Configurations and
Deformations

Argument:

Island of Inversion is more dynamical region.
There Is always a competition between mpmh
configurations and between spherical and deformed
states.

It leads to
A)Coexistence of mpmh configurations
B)Precursor of the inversion around the island




“Theoretical Framework of AMD
A-body AHamiItonian

= Zfﬁ — _I_ZANN Z ACoulomb NN: Gogny D1S
72"

<= 1<g€eP
Parity projected Slater determinant
e
\Ijljr:lt = 2

“4{9913@27' aL:OA}

Single particle wave packets
pi = ¢(r)xini,  ¢(r) = exp{—(r — Z)M(r — Z,)},
Xi = aixt + Bixy,

Variational parameters

Z; : centroid of wave packet

M : deformation of wave packet

«;,3; : spin dircction




[heoretical Framework D

Enerqy variation (frictional cooling)
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“Theoretical Framework

Angular momentum projection
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Generator Coordinate: quadrupole deformation
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Actual Calculation (*2Mg)
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Rule for ph configurations
Rule #1: Up to 4p and up to 4h configurations

appear in

Note that this rule also explains magic number
N=16
Rule #2: As the number of particles (neutrons in pf




Too simple,

but it works,
and it makes things
interesting
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e Strongly deformed 2p2h
takes over the ground state

e

appear in the Island

e 4p4h (more deformed)
also participates in.

e Some experimental evidenc
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e 2p2h dominates in
N=20, 22 system

e 4p4dh (dhw)appears
only in N=20 isotopes

e Intermediate
character

of N=18 isotopes

e Precursor in N=18
system

excitation energy [MeV]
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e Great reduction of
3p3h energy

e 1plhis not so
sensitive to the
proton number

excitation energy [Me¢V ]
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e Great reduction of %
1lhw excitation =
energy >

e Due to the reductlon,g
de-excitation is also §
possible in the 2

L
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e Precursor in N=18
system
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N=21 sysmem (f"1

Spin parity of the ground state: J= 7/2-, 1/2+, 3/2- , 3/2+7
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N=21 sysmtem (33Mg)

Spin parity of the ground state: J= 3/2-, 3/2+7
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« Competition between 2plh (3/2+) and 3p2h (3/2-) config.
e No chance for 1p0Oh (7/2-, normal config)
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e A simplerule
Rule #1: Up to 4p and up to 4h configurations

appear in
small excitation energy.
Rule #2: As the number of particles (neutrons in pf

shell)

Increases, deformation becomes large.

e Coexistence and competition between mpmh

states
e Behavior of 0,2+ and 1-,2- states as function of
proton and neutron numbers

e Precursor of the inversion in N=18 system

e Ground states of N=21 system
e Competition between mpmh states, normal config is
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