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Clustering aspects in neutron-rich

nuclei studied by AMD
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%M@ n: Island of Inversion — "
sland of Inversion: N~20 Ne, Na, Mg isotopes

Topics: large deformation, mpmbh config., shell gap quench

N=21 isotone: 3!Ne(binding limit), Mg

Topics: spin-parity, p-wave halo, neutron orbital

N=21 isotone

Odd-mass(neutron) system
reveals neutron-orbital, shape £ |
coexistence in the Island

« The last neutron particle _ . .

(.hole) orbital has strong _ l '. ng; 3“Naﬁl 31N; “N; 33NHI;5|:4N3

~ e

influence on nuclear properties
Ji l"

- In N=21isotone, 0f,,, and 0d;,,

orbials take part in the game




//JMQI Framework: AI\/ID/

A-body Hamiltonian
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Parity projected Slater determinant
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Single particle wave packets
= ¢(r)xim,  ¢(r) = exp{—(r— Z;)M(r — Z;)},
Xi = aixt + Bixy,

Variational par ameters

Z; : centroid of wave packet
M : deformation of wave packet
a;, i : spin dircction



Theoretical Framework: AlVID/

Angular momentum projection
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Generator Coordinate: quadrupole deformation f3
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Hill-Wheeler eq.
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~_Censideration o
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orbits of sd and 2

of pt shell participate
in this game

e From this one can
deduce a naive rule
for ph configurations
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Results: Behavior of negative parlty states —

- level scheme of ;...
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V. Tripathi, et. al., PRC77D34310(2008).

e 1/(3p3h) state is built on the deformed g.s. (1p1lh from 2p2h)
e 3 (1plh) state is built on the spherical 0+ state (1p1h from OpOh)
Low lying 1- state is a good signal of the inversion.
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Case of the N=20 isotone
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Introduction: Particle Hole Config. (N=19 S m)
Ip-removal from 32Al =

D. Miller, et.al., Phys. Rev. C 79, 054306 (2009) - K Phys-Rev. €75, 041302 (2007)
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Wh& Hole Config. (N=21 S m)
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Introduction: Spin-parity of* =

>*Mg@2%) *-_
/ 0.5 1

o ™ = (3/2, 5/2)" % 04
B-decays =
33SNa(N=22,g.s.) = 3Mg(g.s.) g 07

S. Nummela, et. al., PRC64, 054313 (2001)
3Mg(g.s.) — 33AI(N=20, g.s.)

V. Tripathi, et. al., PR1.101,142504 (2008)
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Results: Spectrum of 331\£&//
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Excitation energy [MeV]

Consistent with magnetic moment exp.

AMD underestimates number of very low-lying states
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* 33Na(4p2h) feeds 4p3h config.
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Results: B(E2) of Mg _—

* Coulomb Excitation Exp. : B.V. Pritychenko, et. al, PRC65, 061304(R) (2002).

Large cross section for 485keV state

® Authors assumed Jn=5/2+ for the ground state (no information was available at that

time except for B-decay data that suggested positive parity)

* Large cross section does not contradict to AMD (Further exp. 1s required.)
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Results: er structure in 19F//
— point: Alpha cluster states of 19F

has a proton hole in Op orbital.
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M. Kimura, submitted to PRC.

14 e proton hole states has the a cluster
- 21 F structure
12t e 2, ps and o2 configurations appear
I as
— 10L Kr=1/2-, 3/2* and 1/2- bands
>
% B Density distributions of the core and valence neutrons
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8 The concept of *Be 10 I l 1Be
Be the “molecular-orbital” QJ E !J

* M.Seya, et al., PTP65,204(1981).

* W.von. Oertzen,

@ @ Proc. 7 Int. Conf. on Clustering Aspects...
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Results: Analogue to molecular-oer

@O @o(@

* M. Seya, et al., PTP65,204 (1981).
* Y. Kanada-En'yo, et al., PRC60, 064304(1999).
* N. Itagaki, et al., PRC62 034301, (2000). ...

Molecular Structure in Be isotopes suggests us
new aspects specific to N+Z nuclei.
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- Results: Evolutien-toward drip-line—

Rohavinr nfthe a cliictar etatec in E ientnnec

32Mg: single particle energy (positive-parity)
or —@— positive, occ=2 —é— negative, occ=2

Intruder orbital from pf-shell has
large overlap with o-orbital

The origin of the reduction
of ex. energy

1. proton excitation from pto sd
shell does not cost much energy
due to strong a correlation.

2. It induces the strong deformation
of system.

3. Strong deformation lowers o-

| 2,1,1,3/2]1 orbital l
|(— 32Mg(g.s.)
|

_
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[3,3,0,1/2],

single partcle energy [MeV]

0ds/2

Molecular states with valence neutron
in o-orbital comes down.
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matter quadrupole deformation 3
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e o Cluster states with neutron Ohw configuration monotonously go up.
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Energy Level of 24Mg (calculated by GCM)
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