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Islands of coexistence
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Shell model Original Nilsson
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L owering of major energy
gaps

\E=6,09 MeV

\E=6,48 MeV
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AE=6,95 MeV

AE=2 88 MeV
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Shell model Original Nilsson

One super
shell
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1he collective guadrupole
INnteraction

0«0 =40 —3L°,
Cy = X% Lp®<4 Xpt 3N ),

i
e (Ca18)

5(Ar2)2"

V3(u+1)

= t
v = arctan A+t 3

» (A\,M) are the guantum numbers of SU(3). They depend
on the choice of magic numbers. B is the deformation
and Y Is the angle which distinguishes prolate from
oblate.
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34

~il— Harmonic Osdcillator irreps
—&— Proxy SU(3) irreps

gle)
coupling
needed here
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—il— Harmonic Osciilator ireps
~@— Proxy SU(3) Irreps

no
coupling
needed here
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~ i~ Harmonic Oscillator irreps
—@— Proxy SU(3) irreps

no
coupling
needed here
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Z or N for shape
coexistence

34-40
60-70

96-112

210-240




1 he O+ states

no particle
excitations

0:2*- — %(QQnucl | QQh.o) _ (NO,n
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Before the coupling of 40-70, 50-82 shells

island of
60 coexistence 72
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Below 23

Table 1 Magic numbers 14-28 consist of Nilsson orbitals which have a Proxy SU(3) symme-
try. The Nilsson orbitals 1/2[330],3/2[321], 5/2[312] different only by one quantum in the z
axis with the 1/2[220], 3/2[211], 5/2[202] respectively. Such orbitals have differences of quan-
tum numbers AK[ANAn,AA] = 0[110]. By excluding the 7/2[303] orbital and replacing
the rest 1f; /o orbitals with their 0[110] counterparts of the 1ds /5, the 14-28 has a restored
SU(3) symmetry. The 14-28 shell appears in the isotopes of the N ~ 20 island of inversion.
This shell is also useful for the explanation of shape coexistence in the Mg region.

shell model K[Nn.A] 0[110] counterparts algebra magic numbers
1f7 /2 7/2[303] X 28

5/2[312] 5,/2[202] 26
3/2[321] 3/2[211]
1/2[330 1/2[220]
1d3 5 3/2[202]
1/2[200
1ds /5 5/2[202] X
3/2[211] 3/2[101]
1/2[220 1/2[110]
1p1 /2 1/2[101]
1/2[110 1/2[000]
18, /5 1/2[000

Méurtrn, 11 ArnpiAiou 2019



Mg

no coupling
needed here

island: of coexistence

island: of inversion
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INnversion
at N=18
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Conclusions

= [he mechanism involves no particle excitations.

» [he O+ state Is always the less deformed, coupled

contfiguration.

® [he O+ state comes from the uncoupled nuclear shell, except

from the island of inversion, where the 01+ state co
uncoupled harmonic oscillator shell.

n |ﬂ HUC|eI W|th CZproxy:CZho ,X/ZA(QQ):OQ‘F |ﬂ the reSt
coupling of the two shells has to lbe done.

® |[nversion of states occurs in nuclel which traditiona
harmonic oscillator magic numbers and they exhibil

mes from the

nuclel

ly follow the
' shape

coexistence. The inversion is presented in the isoto
shape coexistence.
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Done

®x [he mechanism predicts that shape coexistence
Ooccurs In islands.

® [he candidate nuclel for shape coexistence are
predicted without parameters.
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Have 1o be done

x Pairing interaction has to be introduced in the Proxy SU(3)
symmetry. Pairing acquires a 9-(A,p) symbol.

» The coupling of the shells acquires a 9-(A,p) symbol. A
code has to be constructed for large SU(3) irreps.

® [he slands of coexistence have 1o be predicted after the
O-(A\, M) symbol.

» The O+ states have to be predicted after the 9-(A,p)
sympol.
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Thank you




