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An early story that may have not yet ended 

A. Poves and  F. Nowacki: LNP 581, pp. 70–101, 2001.

➢ SM can reproduce the 

rotational spectra of Cr 

isotopes perfectly

➢ But there seems some 

mismatch in the B(E2) 

patterns

➢ Is that something that 

we should worry about 

or worth looking into?

➢ If so, is there any 

physics one can learn 

from it
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J. Ljungberg et al.
Phys. Rev. C 106, 014314 (2022)





114Te

O. Möller et al, PRC 71, 064324 (2005)



CQ. Phys. Rev. C 94, 034310 (2016)



https://www.nndc.bnl.gov/nudat3/ + some recent papers

B4/2 systematics

No theoretical models including SM and GCM can reproduce 

those anomalous B4/2 patterns in open shell nuclei

98Ru, 180Pt seem to be ruled out

https://www.nndc.bnl.gov/nudat3/


Outline

• Introduction

• Collective modes in the algebraic model

• Algebraic realization of the finite-N, triaxial rotor 

mode within the interacting boson model

• Application in N=90-100 nuclei

• Summary and future works

In collaboration with Yu Zhang, Ying-Wen He, Daniel Karlsson, Feng Pan, and J. P. Draayer, 
Phys. Lett. B 834, 137443 (2022)



Collective modes in the algebraic model



Collective modes in the algebraic model

▪ The consistent-Q Hamiltonian
D. D. Warner and R. F. Casten, Phys. Rev. C 28, 1798 (1983).

▪ The Hamiltonian spans the (β,γ) 

space and incorporate 

following dynamic symmetries:

• ε/κ , χ determine the deformation
• generators for U(5), nd number conserved
• N total boson number

▪ No triaxial minimum or rotor mode

▪ PES in the classical limit
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P. Möller, et al., At. Data Nucl. Data Tables 94 (2008) 758

Ground state triaxial deformation

PES from deformed 

Woods-Saxon for 172Pt

J. Luis Egido and Andrea Jungclaus
Phys. Rev. Lett. 126, 192501 (2021)



Triaxiality in CQ Hamiltonian with higher order terms

L. Fortunato, C. E. Alonso, J. M. Arias, J. E. García-Ramos, and 
A. Vitturi, Phys. Rev. C 84, 014326 (2011)



The SU(3) theory for the rotor mode

In body-fixed principle axis system

(1) Geometric

(2) Algebraic



A triaxial rotor Hamiltonian



PES from the static Hamiltonian



A consistent Q Hamiltonian with triaxiality

Included: Spherical vibrator, 

Prolate rotor, Oblate rotor, 

Gamma-soft rotor, Triaxial rotor

172Pt and 168Os
A 8-boson system with 4 (6) proton holes 

and 12 (10) neutrons



https://www.nndc.bnl.gov/nudat3/

166W 168,170Os 172Pt 

Neutron-deficient nuclei around N=90-100



Neutron-deficient nuclei around N=90-100

R4/2=2.34 

B4/2=0.55(19) 

• Several ee nuclei in that region including 166W, 168,170Os and 172Pt and a few of their 
odd-A neighbors show strongly suppressed B4/2

• 172Pt is ”not” far from the Z=82 shell closure
• LSSM in πgd5/2d3/2sh-νhfpi space with a large variety of effective interactions cannot 

reproduce B4/2 and B(E2) simultaneously 





A consistent Q Hamiltonian with triaxiality

172Pt and 168Os
A 8-boson system with 4 (6) proton holes 

and 12 (10) neutrons

Including: Spherical vibrator, 

Prolate rotor, Oblate rotor, 

Gamma-soft rotor, Triaxial rotor

The maximally triaxial irrep
for N = 8.



A surprising mode emerging from the SU(3) theory

already at step one!!

Assumption:  =  s

(in practice the last step)
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Band mixing within the SU(3) irrep (6,6)

LL+LQL

All together

LL

LL+ LQQL



Finite N Effect

B4/2 in rotor mode

R.F. Casten, Nuclear Structure 

from a Simple Perspective, 

Oxford (1990)



48Cr, 114Te



SM



Summary

➢ A collective mode with B4/2<1.0 and R42>2.0 can naturally appear in the 
SU(3) theory for the triaxial rotor.

➢ It is dominated by some triaxial irreps (,) as well mixture from other 
configurations.

➢ It can provide a simple description of the anomalous B(E2) neutron-
deficient nuclei

➢ Systematical calculations on the triaxial and γ-soft nuclei; Generalization 
to IBM2; Mapping to shell model-like Hamiltonian?
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