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Wobbling motion (triaxially deformed)
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Evidence of wobbling motion

o S.W. @degard et al., Phys. Rev. Lett. 85 (2001) 5866
O D. R. Jensen et al., Phys. Rev. Lett. 89 (2002) 142503
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Triaxial deformation in the rotor model

Triaxial deformation )" {mmp Two intrinsic Q-moments
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%.9.3 tany = —

B(E2)out (Al=-1) ‘ V> O in the Lund convention
TSD1 TSD2 1 irrotational moments of inertia

- KXE>k>)
A=+l

:ﬂtl @y, \/(jx - Xy )(;Zx B jz)




Microscopic study of wobbling motion

‘ Cranked mean field ‘
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‘ Random Phase Approximation (RPA) ‘
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Microscopic Calculation 4= Rotor Model Picture
(Interpretation)

Microscopic wobbling theory
E. R. Marshalek, Nucl. Phys. A331 (1979) 429

H :hsph_+P+QQ

‘ H = hdef +Vres
symmetry (J) restoring int.
general def.

( Realistic Calculation
M. Matsuzaki, Nucl. Phys. A509 (1990) 269
Y. R. Shimizu, M. Matsuzaki, Nucl. Phys. A588 (1995) 559

Recent Calculation for Lu, Hf nuclei
M. Matsuzaki, Y. R. Shimizu, K. Matsuyanagi, Phys. Rev. C 65,041303(R)
\ Phys. Rev. C 69,034325(2004)

using > Nilsson potential as a mean field



Uniformly-Rotating frame | Principal-Axis frame
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Mean-field (Woods Saxon potential)

Nilsson potential
/. is too large due to | ? term
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Paring gaps (monopole pairing)
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RPA interaction (“minimal”)

Separable force -

:_ZKkFZ Kk:<_[hdef’i‘:k]’i‘]k:|>
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Broken rotational symmetry Restore broken symmetry

j> in RPA order
[ ef’J ];éO [hdef +Vres"Jk]RPA:O

Bohr-Mottelson vol.ll
No adjustable parameters C. G. Andersson et al.,
e Nucl. Phys. A361 (1981) 147

RPA equation of motion is determined by a given mean field
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nice agreement with experimental data
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Excitation energy of RPA-phonon
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B(E2) ratio
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Conclusion

 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.

« 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 ¥ ?)

Microscopic justification of the rotor model



Effects of particle-rotation coupling

Particle plus Rotor Model = Hamamoto-Hagemann, Phys. Rev. C 67,014319
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Conclusion

 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.

« 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 ¥ ?)

Microscopic justification of the rotor model
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LU Excitation energy of RPA-phonon
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*2py  Woods-Saxon parameter set
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22Yh Quasi-particle energies
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In-band transitions
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O Woods-Saxon potential
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O LS potential

1
hLS(F) — VLSE [U Pauli {(Vhw.s.(l“)) X VH

O Coulomb potential

. 1
hoow (r) = (2 — 1 62,0 / / / dr’
Cout (1) = ( )€1 vt — 1|

O Pairing potential




	Cranked-RPA description of wobbling motion in triaxially deformed nuclei
	Wobbling motion (triaxially deformed)
	Evidence of wobbling motion
	Triaxial deformation in the rotor model
	Microscopic study of wobbling motion
	Microscopic Calculation       Rotor Model Picture
	Uniformly-Rotating frame
	Mean-field (Woods-Saxon potential)
	Shape of          nuclei at I=53/2
	Paring gaps (monopole pairing)
	RPA interaction (“minimal”)
	Moment of inertia
	Excitation energy of RPA-phonon
	B(E2) ratio
	Three moments of inertia
	Conclusion
	Effects of particle-rotation coupling
	                     Definitions of
	Conclusion
	                 Density distribution        of      
	Excitation energy of RPA-phonon
	Woods-Saxon parameter set
	Quasi-particle energies
	In-band transitions

