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¥ Soft octupole vibration built on superdeformed bands
@ Wobbling and Precession
@ Chiral doublets, Triaxial vibrations
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PHYSICAL REVIEW C 83, 044309 (2011)

Structure changes in '"Er from low to ultrahigh spin

J. Ollier," J. Simpson,! M. A. Riley.? E. S. Paul.> X. Wang.? A. Aguilar,> M. P. Carpenter.* I. G. Darby.>" D. J. Hartley.®
R. V. E Janssens.* F. G. Kondev.* T. Lauritsen.* P. J. Nolan.® M. Petri.>! J. M. Rees.? S. V. Rigby.? C. Teal.? J. Thomson.?
C. Unsworth,” S. Zhu,* A. Kardan,”®* and 1. Ragnarsson®
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FIG. 9. (Color online) (a) The aligned angular momentum (align-
ment) as a function of rotational frequency for the yrast band and band
5 (K = 2). (b) Energy relative to a rotating liquid drop as a function
of spin for these bands.
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Wobbling Spectra
D. R. Eur.

Jensen at al.. Phys.

First identified by
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Odegard et al. (2001)
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PHYSICAL REVIEW C 69, 034325 (2004)
Matsuzaki-Shimizu-Matsuyanagi
Nuclear moments of inertia and wobbling motions in triaxial superdeformed nuclei
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H = A3(J — j)* + (A1 — A3)J} + (As — A3).J3,

where Az = A3(J) = Az (1 — %) :

hww = 2J[(A1 — As(J))(Az — As(J))]Y2.

hQ
T = 24,
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Wobbling &« Precession
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Y.R. Shimizu, M. Matsuzaki and K. Matsuyanagi, Phys. Rev. C 72 (2005) 014306
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Precession Spectra
D. M. Cullen et al., Phys. Rev. C60 (1990), 064301.
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high-K band head states

high- K rotational bands: known for many years
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THE STRUCTURE OF ANGULAR MOMENTUM K=49/2 oblate- -
IN RAPIDLY ROTATING NUCLEI Isomer in 152Dy /

A. Bohr and B. R. .Mottelson N
Niels Bohr Institute and Nordita
Copenhagen, Denmark
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We are being presented here with a_fascinating new form of

nuclear matter in which the internal motion gives ri a "macro-

SCopic" amount of time reversal violation. This situation provides

us with new opportunities to test our understanding of bulk terms
in the nuclear energy as well as the modificaton in the average
potentials produced by the significant circulating currents.
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suggested

Possible competition
between precession and
gamma vibration
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J
a) weak coupling b) strong coupling
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Interesting Question :

Precession vs Gamma vibration

Do they exist ? If affirmative, which is favored energetically ?

> T

I ¢ X

Conclusion:

Discovery of new collective excitations built on oblate high-K isomers
Will reveal how the nuclear dynamics is affected by macroscopic alignment
of angular momenta of protons and neutrons.
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PRL 109, 232503 (2012) PHYSICAL REVIEW LETTERS 7 DECEMBER 2012

Existence of an Exotic Torus Configuration in High-Spin Excited States of 4’Ca

T. Ichikawa,' J. A. Maruhn,” N. Ttagaki,' K. Matsuyanagi,'” P-G. Reinhard,” and S. Ohkubo™®
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arXive: 1311.3775 [nucl.th] (15 Nov 2013)

Pure Collective Precession Motion of High-Spin Torus Isomer

T. Ichikawa,! K. Matsuyanagi,!*> J. A. Maruhn,? and N. Itagaki'
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Q @BXHFEDHN =  Wobbling motion

Q DAL HFEDBEN = HA5IL2EH
BEHRBrORILIRE

Q ZRREXMFEOBEN = /\JT,2EI]
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Courtesy of T.Koike

Which candidates are truly chiral?
Experimental confirmation

Bottom line:

Ideally identical and practically very similar characters between chiral pairs > TWINS

Degeneracy
Single particle configuration
— Unique parity (experimentally pure)
— (.p alignment
Collective aspects
— Moment of inertia
— Shape/deformation

Electromagnetic properties (most sensitive to wave
functions)

B(EM;l.+—>1,+)~B(EM;l.——> 1 -)
BEM;l.+—1,-)~B(EM;l.——1,+)
Small Coriolis interaction

— Smooth and identical variation of S(I)=[E(l)-
E(I-1)]/2

long jv :
short |z

jvlong
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