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

Wobbling mode
- longitudinal (161Lu)
- transverse (135Pr)

Triaxiality at high spins
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CNS calculations for CNS calculations for 138138Nd :Nd : high spins ! high spins !

I. RagnarssonI. Ragnarsson



ππ h h11/211/2 νν h h11/211/2

X-axis 90X-axis 9000
Z-axis 0Z-axis 000

E2 bands  in E2 bands  in 138138Nd Nd 

TAC, CSMTAC, CSM
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C. Petrache et al., PR C86, C. Petrache et al., PR C86, 
044321 (2012) 044321 (2012) 

138138Nd Nd – 21 bands at medium spins ! – 21 bands at medium spins ! 
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C. Petrache et al., C. Petrache et al., 
to be submittedto be submitted

138138NdNd

15 high-spin bands15 high-spin bands

γ γ < 0< 000

γ > γ > 0000



C. Petrache et al., PRC(R) 2013C. Petrache et al., PRC(R) 2013

Switch of rotation from short to intermediate axis Switch 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  γ γ < 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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Nucleus Number of triaxial bands

Quadrupole bands  Dipole bands

138Nd 36 28 8
139Nd 8 3 5
140Nd 23 12 11
141Nd 7 4 3

10

The existence of stable triaxial shape at high The existence of stable triaxial shape at high 
spins in Lanthanides with N < 82 is supported by spins in Lanthanides with N < 82 is supported by 

more than 70 bands more than 70 bands 
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