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Wobbling motion (Wobbling motion (triaxiallytriaxially deformeddeformed))
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Evidence of wobbling motionEvidence of wobbling motion

B(E2)in : large

2−→ II
E

I 2+I

B(E2)out : large

Rotor Model

B(E2)in

B(E2)out

TSD1

TSD2

TSD3

163
 71 Lu

D. R. Jensen et al., Phys. Rev. Lett. 89 (2002) 142503



TriaxialTriaxial deformation in the rotor modeldeformation in the rotor model
Triaxial deformation
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Microscopic study of wobbling motionMicroscopic study of wobbling motion

Cranked mean field
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Microscopic Calculation       Rotor Model PictureMicroscopic Calculation       Rotor Model Picture
(Interpretation)
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UUniformlyniformly--RRotating frameotating frame
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MeanMean--field (field (Woods-Saxon potential))
Nilsson potential

is too large due to      term2l
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Shape of          nuclei at I=53/2Shape of          nuclei at I=53/2
Cranked Nilsson Strutinsky Lund convention
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Paring gaps (monopole pairing)Paring gaps (monopole pairing)
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RPA interaction (RPA interaction (““minimalminimal””))
Separable force

Broken rotational symmetry

RPA equation of motion is determined by a given mean field

Restore broken symmetry
in RPA order

2
res

,

1
2 k k

k y z
V Fκ

=

= ∑
[ ]def , ,k k kh iJ iJκ ⎡ ⎤= 〈 〉⎣ ⎦

[ ]def ,k kF h iJ=

def[ , ] 0kh J ≠
def res RPA[ , ] 0kh V J+ =

Bohr-Mottelson vol.II

C. G. Andersson et al.,
Nucl. Phys. A361 (1981) 147

No adjustable parameters



Moment of inertiaMoment of inertia
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Excitation energy of RPAExcitation energy of RPA--phononphonon
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Wobbling-like RPA solution exists,
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B(E2) ratioB(E2) ratio
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~ 50 Weisskopf units



Three moments of inertiaThree moments of inertia

is the largest
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• The excitation energy is small compared with the 
experimental data  (Effects of particle-rotation coupling ?)

• The B(E2) ratio of the in-band and out-of-band is small 
compared with the experimental data                  
(Definitions of      ?)

ConclusionConclusion
• We have studied nuclear wobbling motions by using 

Cranked mean field plus RPA on microscopic view point.

• Woods-Saxon mean field and symmetry restoring RPA 
interaction

Wobbling-like RPA solutions exist.

γ

Microscopic justification of the rotor model



Effects of particleEffects of particle--rotation couplingrotation coupling
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Definitions ofDefinitions of
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• The excitation energy is small compared with the 
experimental  data (Effects of particle-rotation coupling ?)

• The B(E2) ratio of the in-band and out-band is small 
compared with experiments                                 
(Definitions of      ?) 

ConclusionConclusion
• We studied wobbling motion by using Cranked mean field 

plus RPA on microscopic view point.

• Woods-Saxon mean field and symmetry restoring RPA 
interaction

Wobbling-like RPA solutions exist.

γ

Microscopic justification of the rotor model
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Excitation energy of RPAExcitation energy of RPA--phononphonon
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QuasiQuasi--particle energiesparticle energies
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InIn--band transitionsband transitions163
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