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Landscape of medium mass nuclei: Mer
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FIG. 4 (color). Proton (neutron) ESPE as a function of N
Lines in (a)—(c) show the change of ESPE’s calculated from the
7 + p tensor force. Points represent the corresponding experi-
mental data. (a) Proton ESPE’s in Ca isotopes relative to 1dy,.
Points are from [13]. (b) Proton ESPE’s in Ni isotopes; calcu-
lations only. See [19] for related experimental data. (c) Neutron
ESPE’s in N = 51 isotones relative to 2ds)»; points are from
[21]. (d) Proton ESPE’s in Sb isotopes; points are from [18].
Lines include a common shift of ESPE as well as the tensor
effect (see the text).
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Spin-orbit shell closure far from stabili
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Spin-orbit shell closure far from stabili
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Spin-orbit shell closure far from stabili
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Physics around “®Ni
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PFSDG-U interaction:

realistic TBME
pf shell for protons and gds shell
for neutrons

@ monopole corrections ( 3N

forces )

proton and neutrons gap 8Ni
fixed to phenomenological
derived values

Calculations:

excitations across Z=28 and
=50 gaps

up to 5*10'° Slater Determinant
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Neutron intruders constraints
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Neutron intruders constraints
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Neutron intruders constraints
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Neutron intruders constraints
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Neutron intruders constraints
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Neutron intruders constraints
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NpNh excitations
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NpNh excitations
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NpNh excitations
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NpNh excitations
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NpNh excitations
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NpNh excitations
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NpNh excitations
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Ab-initio CC predictions for "8Ni

Structure of *Ni from First-Principles Computations
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FIG. 2. Correlation between the energies of the 2 excited state
in **Ca and "®Ni, obtained from the interactions NNLO, (circle),
“2.0/2.0 (PWA)” (square), “2.0/2.0 (EM)” (diamond), “2.2/2.0
(EM)” (triangle up), and “1.8/2.0 (EM)” (triangle down). The
error bars estimate uncertainties from enlarging the model space
from N =12 to N = 14. The thin horizontal line marks the
known energy of the 2] state in *3Ca.

N=8 N=10 N=12 N=14 Exp

FIG. 3. Convergence of the first 2] excited state of **Ca and
78Ni with increasing model-space size and compared to the data
for the interaction 1.8/2.0 (EM) of Ref. [33].
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FIG.2. Correlation between the energies of the 2| excited state N=8 N=10  N=12 N=U Exp

in *3Ca and 7*Ni, obtained from the interactions NNLO, (circle), N N . N
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from N =12 to N = 14. The thin horizontal line marks the

known energy of the 2] state in *3Ca.



Spherical structure of “°Ni
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Spherical structure of “°Ni
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Schematic SUS predictions

PHYSICAL REVIEW C 92, 024320 (2015)

Nilsson-SU3 self-consistency in heavy NV = Z nuclei

A. P. Zuker,! A. Poves, >3 F. Nowacki,! and S. M. Lenzi*

monopole + quadrupole model

proton gap (5MeV) and neutron gap (5
MeV) estimates

Quasi-SU3 (protons) and Pseudo-SU3
(neutrons) blocks

Qs = ((2gz0) +3.)b%)?/3.5

m 2
En = GIP(50)— hwors ({BGD 4 (BN

GrP(50) = n (327 +2.25) + A(n) + 5p(n)

Prediction of Island of strong collectivity
below 78Ni !l!
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Shape coexistence in “°Ni

78N

@ At first approximation, 78Ni has a double
closed shell structure for GS

@ But very low-lying competing structures

@ From the diagonalization,

the first excited states in 78Ni are :
e 07 -2 predicted at 2.6-2.9 MeV and to be

deformed intruders of a rotationnal band !!!

@ “Ip1h” 2] predicted at ~ 3.1 MeV
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Shape coexistence in “°Ni
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Shape coexistence in “°Ni
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Shape coexistence in “°Ni
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Island of Deformation below “°Ni: PES’S
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Island of Deformation below °Ni: PE
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Ni: PES’s
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Shape Coexistence in 7Ni as the Portal to the Fifth Island of Inversion

F. Nowacki,l'2 A. Poves,3 E. Cauricr,l’2 and B. Boumhongl'2
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The N=40 and N=50 lol’s Merge
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Like the N=20 and N=28 lol’s did
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Shell evolution and Tensor mechanismi
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Effective Single Particle Eraraiass
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Effective Single Particle Energies: Ire
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Effective Single Particle Energies:
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Effective Single Particle Energies:
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Effective Single Particle Energies: Ire
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Effective Single Particle Energies:
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Effective Single Particle Energies:

ESPE (MeV)

Neutron number

1208n I
A (g5-g3) filling hy; between 208N and %28n i
& - —— 32Sn]
Viowk INNSP diff. T
Tot -2.15 | +0.89 | +3.04 -
10 Central -0.034 | +0.30 | +0.33 "
Vector +0.12 | +1.55 | +1.43
99/ LS -0.038 -0.06 j-0.022
ds/ ALS +0.49 | +1.61 +1.12 |
g7 Tensor -2.30 096 ] +1.34 -
s1/ — A
ds2 = 3.9
hi1/2 - -6 -
-20 T T T T T T
50 56 64 66 70



@ The physics around magic or semi-magic closures
depends of subtle balances between the spherical
mean field and the (very large) correlation energies of
the open shell configurations at play

@ There is a common mechanism explaining the
appearance of "islands of inversion/deformation”
(loI’s) in nuclei with large neutron excess, and shape
coexistence usually shows up as a its portal

@ The lol's at N=20 and N=28 merge in the Magnesium
isotopes.

@ Shape coexistence in “Ni is the portal to a new lol at
N=50

@ The lol’'s at N=40 and N=50 merge in the Chromium
isotopes.

@ Increasing role of spin-orbite force in intermediate
mass region

[m] = = =



Special Thanks to:

@ B. Bounthong, E. Caurier, H. Naidja, A. Zuker
@ A. Poves

@ H. Grawe, S. Lenzi

@ J. Herzfeld



