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Nuclear shape (deformation) manifested by spectra
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Cejnar, Jolie, Casten, RMP, 82, (2010)
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Interacting Boson Model (IBM)

Arima, Otsuka, Iachello, Talmi, PLB, 66 (1977)
Otsuka, Arima, Iachello, NPA, 309, (1978)
Iachello, Talmi, RMP, 59 (1987)
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QPT is strictly defined in the large-N limit

SM foundation

ħ1/N



Modeling (defining) nuclear SPT 
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Nuclear deformation in the 2nd order SPT

 soft and  soft (triaxial)

Eu(5)SO(5)  SO(3)

PLB, 732(2014); PRC, 90 (2014)
Symmetry, 14 (2022) 



Type I (Sm isotopes):

Type II (Zr isotopes):

2 1 1 2 3

0.05

0.10

0.15

0.20

2 1 1 2 3

0.05

0.10

0.15

2 1 1 2 3

0.20

0.15

0.10

0.05

0.05

0.10

2 1 1 2 3

0.1

0.2

0.3

0.4

0.5

0.6

2 1 1 2 3

0.1

0.2

0.3

0.4

2 1 1 2 3

0.2

0.1

0.1

0.2 0.2 0.4 0.6

0.001

0.002

0.003

0.004

0.005

Phase coexistence

Shape coexistence

V(,=0)

Coexistence cause instability in deformation

Nuclear deformation in the 1st order SPT
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Togashi, et al., PRL,117(2016)172502

Gavrielov, et al., PRC,99(2019)064324

….

discuss later



U(5)-SU(3) SPT in nucleon pair transfer intensity



Observing the 1st

order SPT in Sm,  Gd

IBM1:  YZ,  Iachello, PRC  95 (2017) 034306

IBM2:  Nomura, YZ, PRC 99 (2019) 024324



Phase/shape coexistence in Sm152

…



how to see phase coexistence
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YZ, Iachello, PRC, 95(2017)061304(R)



Phase coexistences from pair transfer

More chances to search for phase coexistence.

Data are too few to make a conclusion



Conclusion 

Nuclear shape in a QPT is soft, hard to  

be quantitatively defined, but rich in 

physics!

Thanks for your attention!
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