
1. Wobbling mode  - one example
and preliminary results
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 in A=130-140 nuclei

2. Which rotation axis for a
    triaxial nucleus ?



Chiral mode
- vibration (134Pr)
- multiple (133Ce)

Wobbling mode
- longitudinal (163Lu)
- transverse (135Pr)



1. The wobbling mode
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Wobbling frequency

ω
wobb

 increases with J => simple wobbler

ω
wobb

 decreases with J => transverse wobbler

Originally interpreted as longitudinal wobbler !

Wobbling frequency is experimentally defined by:

Frauendorf and Dönau, PRC 89 (2014)

Ewobb=E ( I , nw=1)−
E ( I+1,nw=0)+E ( I−1,nw=0)
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Conclusions, perspectives
for wobbling, chirality

Many questions wait an answer : 
- transverse wobbling in other nuclei with A=130-140
- transverse wobbling in other mass regions
- transverse wobbling in excited configurations
- precise measurement of mixing ratios
- precise measurement of transition probabilities



2. Which rotation axis for a
triaxial nucleus ? 



C. P. et al., C. P. et al., 
  PRC 91 (2015)PRC 91 (2015)

138138NdNd
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γγ >  > 0000
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C. P. et al., PRC(R) 2013C. P. et al., PRC(R) 2013

Switch of rotation from short to intermediate axisSwitch of rotation from short to intermediate axis
at high spin in at high spin in 138138Nd Nd   
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CNS calculations for CNS calculations for 138138Nd – I. RagnarssonNd – I. Ragnarsson

Existence of triaxial shapes with Existence of triaxial shapes with γγ  >>  00oo and and  γγ  < 0< 0oo    

Calculated potential energy surfaces
in the (ε

2
,γ)-plane, illustrating the

shape change around I = 35 for the
[3,3(10)] configuration assigned to the
T1 band. The contour line separation
is 0.25 MeV. 

γγ~+30~+30oo γγ~-30~-30oo

C. P. et al., PRC(R) 2013C. P. et al., PRC(R) 2013
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C. P., Phys. Scripta 2015C. P., Phys. Scripta 2015



Conclusions, perspectives for
triaxiality, shape coexistence

and rotation axis

Many questions wait an answer : 
- why a sudden change of the rotation axis in the
A=130-140 nuclei – a simple explanation is missing ! 
- how the collective and single-particle excitations
contribute to the rotation at high spins
- which is the mechanism inducing the shape
coexistence of spherical-triaxial-superdeformed
shapes at high spins
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