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Who are we?

Graduate student

Τετάρτη, 20 Νοεμβρίου 2019



Elliott SU(3) Symmetry
1957

The first algebraic Nuclear Model with microscopic 
justification
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Elliott’s Breakthrough

Shell Model 
Space

All the 
collective 

observables
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The proxy-SU(3) project

Persons involved:  D. Bonatsos, I. E. 
Assimakis, N. Minkov, A. Martinou, R. F. 
Casten, R. B. Cakirli, K. Blaum
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SU(3) Symmetry

Elliott 
SU(3)

Proxy
SU(3)
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Orbitals differing per 1 
quantum in the z axis

Phys. Rev. C 2013
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The replacement of orbitals

Edited	
  volume	
  on	
  “Nuclear	
  Structure	
  
Physics”,	
  to	
  be	
  published	
  by	
  CRC	
  Press/Taylor	
  
and	
  Francis	
  Group,	
  USA.
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1st Proxy SU(3) Publication
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The effect on the Hamiltonian
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SU(3) Observables

(λ, μ)

Spectrum

Deformation

Magnetic 
Moments

Quadrupole 
Moments

B(E2)s

Literature has been enriched by Pseudo-SU(3) 
publications
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Nuclear Shape

spherical prolate oblate
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Parameter free shape 
predictions
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Prolate over oblate dominance

prolate-oblate 
transition
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The shape coexistence 
project

Persons involved: A. Martinou, D. Bonatsos, 
I.E. Assimakis, S. Peroulis, S. 
Sarantopoulou, N. Minkov
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Manifestation 
of shape 

coexistence.

Prolate

Oblate

Clement et al. Phys. Rev. C 75, 054313, 2007.
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Islands of coexistence

Kris Heyde and J. L. Wood, Rev. 
Mod. Phys., Vol 83, 2011
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 Hg isotopes

Ν=96 Ν=110

Why?
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Sn isotopes
Ν=60 Ν=70

Why?

J. L. Wood et al., Phys. 
Rep. 215, Nos 3 & 4, 

101-201, 1992.
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The collective quadrupole 
interaction

(λ,μ) are the quantum numbers of SU(3). They depend 
on the choice of magic numbers. β is the deformation 
and γ is the angle which distinguishes prolate from 
oblate.

O. Castanos et al., Z. Phys. 
A, 329, 33-43, (1988).
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The islands of coexistence

Invitation for 
a Review 
Article in 

EPJ A
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Experiment in 180Hf
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Shape coexistence=portal to 
the island of inversion

Inversion 
of states at 

N=7
Inversion 

of states at 
N=18
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The Evidence

P. Himpe et al., Phys. Lett. B 658, 203-208, 2008.
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The nuclear observables 
project

Persons involved: D. Bonatsos, S. 
Karambagia, R. F. Casten, N. Minkov, R. B. 
Cakirli, A. Martinou, I.E. Assimakis, S. 
Sarantopoulou, S. Peroulis
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The spectrum

K=0, 
ground state 

band

L=0+
L=2+
L=4+ K=2, 

gamma band

L=2+
L=3+
L=4+

K=4, 
band

L=4+
L=5+
L=6+
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The SU(3) Hamiltonian

H= H0-χ/2 QQ+ c1 Ω or Λ

Mean field 
potential

Quadrupole-
Quadrupole 
interaction

Break the degeneracy 
between the K bands

Τετάρτη, 20 Νοεμβρίου 2019



E(L)gamma-E(L)ground

Assimakis PhD
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γ band staggering 160Dy

Assimakis PhD
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B(E2)s- Transition probabilities

C. Bahri, D. J. Rowe and J.P. Draayer, Comput. Phys. Commun. 159,121 (2004) 
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Absolute B(E2)s 2g->0g 

Martinou, Bonatsos

Group Proposal to 
Hellenic Foundation 

for Research and 
Innovation
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B(E2) ratios within g.s.b. 
normalized to 2g->0g
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Nuclear Lifetimes

Rep. Prog. Phys. 79 
(2016) 076301

Dracoulis et al.

Our value is 
134 ns

Group Proposal to 
Hellenic Foundation 

for Research and 
Innovation
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The nucleon separation 
energies project

Persons involved: A. Martinou, S. 
Sarantopoulou, D. Bonatsos
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Two neutron separation 
energy with Proxy SU(3)

E

ΔE

V0

ΔE=V0-E
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QQ interaction 
differences

Δ(χ/2 QQ)=(χ/2 QQ(λ,μ))N-(χ/2 QQ(λ,μ))N-2

Independent of fitting
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Parameter free S2n

S2n=ΔE+Δ(χ/2 QQ)

Proposal in Ministry of 
Development and Investments 

(ΕΔΒΜ). Grade 95,22%.
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The magic numbers 
project

Persons involved: D. Bonatsos, S. Peroulis, 
A. Martinou, I.E. Assimakis

Τετάρτη, 20 Νοεμβρίου 2019



28

50

spin-orbit like magic 
numbers

20

40

harmonic oscillator 
magic numbers 

Two options
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Major Magic Numbers

S. Peroulis
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Minor Magic Numbers

S. Peroulis

Τετάρτη, 20 Νοεμβρίου 2019



Another way to search 

Harmonic oscillator 
magic numbers

Spin-orbit like magic 
numbers

J1π J2π

μ1 μ2

Exotic odd nuclei

Compare with data

Proposal of A. 
Martinou to State 

Scholarships 
Foundation. 

Grade 93,75%
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Funding

A. Martinou, 7 months Post-Doc position in INPP.

Proposal of A. Martinou, S. Sarantopoulou in 
Ministry of Development and Investments (ΕΔΒΜ), 
Grade 95,22%, 15 months.

Proposal of A. Martinou to State Scholarships 
Foundation, grade 93,75%, 24 months.

Proposal of Group in Hellenic Foundation for 
Research and Innovation, grade ???, 3 years.
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Thank you!
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