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Axial asymmetry, triaxiality
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Axial asymmetry, triaxiality
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Wobbling motion in "**Pr within a collective Hamiltonian
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FIG. 1. Sketch of the angular momentum vector of the proton <90 -Iﬂl'glllll—-
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FIG. 3. @mn. i.e., the ¢ which minimizes the total Routhian
surface, as a function of rotational frequency and the extracted
collective potential Vig) at hiw = 0.30, 0.50, and 0.70 MeV.
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FIG. 2. Contour plots of the total Routhian surface calculation E'(8,¢) for 133pr at the frequencies fiw = 0.10, 0.30, 0.50, and 0.70 MeV.
All energies at each rotational frequency are normalized with respect to the absolute minimum.



Triaxiality in an even-even nucleus
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Triaxiality in an odd-A nucleus
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Fic. 9. — The odd-A energy spectrum as a function of for
BAY =7, Ap =g, and j=11/2. All states with
E — E;;<40#/23%, at y=30° have been plotted.



Intermediate axis
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Mol's : rigid or hydronamical
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Wobbling mode

The quantized wobbling mode in nuclei, whuch 1s
nniquely related to tniaxiality of the nuclear shape, 1s de-
scribed in the textbook by Bohr and Mottelson [1] in the case
of the absence of angular momenta comung from the mtrinsic
motion. Though the rotation about the axis with the larpest
moment of mertia 1s energetically the cheapest, while freez-
ing the mtrinsic structure a series of rotational bands can be
built by transferring some angpular momentum to the two
other axes. The fanuly of such rotational bands 1s formulated
in terms of phonon execitations, and each fanuly member 15
designated by the wobbling phonon number. A fanuly of ro-
tational bands with wobbling excitations can be character-
1zed by specific electromagnetic properties between them. If

1
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wobb = rot, |
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hwy = 7

Exotic rotational motion, in the sense that the axis of rotation does not
coincide with any of the inertia axes of deformation.

The nuclear wobbling motion has been considered by analogy with the

spinning motions of an asymmetric top (classical rigid-body), where
perturbations are superimposed on the main rotation around one of the

)

IlI+1)
E(I, nyopn) = + Nwywonn | Rwobb + =

principal axes with the largest moment of inertia.



Which rotation axis ?

Short axis Medium axis




Wobbling mode
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A1:6A2 A3:3A2 E:A3J3+A1J1+A2J2

- Old concept : discovered by

-~ Bohr and Mottelson 50 years ago,
SSEND” —amll but the first example was

L observed experimentally at the
beginning of this century.

- has the character of a harmonic
vibration.

|
E(I, nyonn) = 27, + Nwobh (”wcrhh + E)
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Frauendorf and Donau, PRC 89 (2014)



Transverse wobbling frequency :

TND versus TSD, hole versus particle
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Wobbling frequency in odd-even Lu

nuclel not reproduced by the originally
proposed longitudinal wobbling

E(I+1,n,=0)+EU-1n, =0)
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Which other measurable quantities are

characteristic for the wobbling mode ?

* EM character of the connecting transitions :

Al=1 transitions should be predominantly E2

* Transition probabilities of the connecting transitions :

large B(E2), small B(M1), staggering
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Transverse Wobbling in ¥*Pr
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The mixing ratios, 4, E2 fractions, and the experimental and theoretical transttion probability rabos for transiions from the

n, = |l ton, = (0 wobbling bands in y. The in-band transitions were assumed to be of pure E2 character in calculations of the probability

ratios. The mixing ratio of the 3
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Difference between

Similarity between

the y-bands of
>Pr and "°Ce

the yrast bands of
*Pr and *°Ce
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Difference between °Pr and **Ce
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Wobbling 2-qp and 3-qp @ Wobbling 2-gp and 3-gp

bands of **Ce and **Ce [l bands of *°Nd and "*°Nd
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Perspectives on wobbling/y2bands ?
from an experimental point of view

1. Precise measurement of angular distribution,
polarization, and lifetimes are needed.

2. QRPA with QQ+IVLL for TND nuclei are needed.

mlxmg ratio

Clover
detectors

Plunger or probabilities

DSAM

transition
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