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Nuclear shape (deformation) manifested by spectra

A common feature of systems that have rotational spectra is the
existence of a “deformation”, by which is implied a feature of anisotropy NUCLEAR STRUCTURE
that makes it possible to specify an orientation of the system as a whole. In  Volume Il Nuclear Deformations
a molecule, as in a solid body, the deformation reflects the highly
anisotropic mass distribution, as viewed from the intrinsic coordinate frame e B i B
defined by the equilibrium positions of the nuclei. In the nucleus, the .. x vorrecson
rotational degrees of freedom are associated with the deformations in the Yo Copentiagen
nuclear equilibrium shape that result from the shell structure. (Evidence for
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Interacting Boson Model (IBM)

Arima and lachello, 1976

U(6) D U(5) D SO(5) D SO(3),
U(6) D 0(6) D SO(5) D SO(3),
U(6) O SU(3) D SO(3).
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FIG. 2. (a) Schematic representation of the shell-model prob-
lem for '1$Xes; (b) the boson problem, which replaces the shell-
model problem for '!§Xeqs,. Both in part (a) and in part (b) the
nucleons (a) or bosons (b) can be arranged in all possible ways
consistent with the single-particle levels and Fermi (a) or Bose
(b} statistics. Of all these possible ways only one is shown in the
figure.
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QPT is strictly defined in the large-N limit
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Modeling (defining) nuclear SPT

H = (1 —1n)Hgph. + NHaet.
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Nuclear deformation in the 2"d order SPT

SU(3)
Rotor oblate

Landau theory

0(6)

U(s) U SU@3)
Vibrator Rotor prolate
p0.0

103
B soft and ysoft (triaxial) X
Eu(5)>S0O(5) o SO(3)

Hgys) = am Cy[Eu(5)] + b G,[0(5)] +¢ C3[0(3)]

3000+

162 Jf giq' 517'
2 —]L 4
! 8.9
100 .
0, Kkr
[ m— 2,
: :
4 7
- L kR 0 $
103 1|_ B —I_
155
114 217 (O _
41__%* l || 1oe
. 7/ 0.0 0.0
167 1 l 315

1 om;
Y, Eu(5) DS

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



Nuclear deformation in the 1st order SPT
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U(5)-SU(3) SPT in nucleon pair transfer intensity
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Observing the 1st

order SPT in Sm,
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Phase/shape coexistence in Sm152
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how to see phase coexistence
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FIG. 2: The E-GOS curves and potentials (y = 0°) calculated for the selected cases (N = 15) with = 0.46, 0.497, and 0.6 representing the

E/N

E/N

0.09 4

0.06 1

0.03 +

0.00 4

N+1

0.12

0.08 -

0.08 +

0.03 4

0.0

T
041

N

E/N

N+2

YZ, lachello, PRC, 95(2017)061304(R)

0.048 4

0.040 +

0.032 4

V, (B}

0.1
E/N




T{N, 0, N+1,0_)

1{N, O

Phase coexistences from pair transfer
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FIG. 4: The 2n- and 4n-transfer intensitias (in any units) caleulated for the cases correspond o those shown in Fig. 3. The resulis in the panels
(a) and (c) are normalized to [{N,0; = N = AN, 0} = 100 and those in (k) and (d) are normalized to F{V,0; = N+AN.2,} = 100

More chances to search for phase coexistence.
Data are too few to make a conclusion




Conclusion

Thanks for your attention!
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