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The Regions of Superdeformation

Superdeformed (SD) bands have been observed

Fission Isomers

100 Fm [1]
throughout the nuclear chart. The moments 98 Cf 1% Superdeformed Bands
of inertia. after scaling to A>”. are all similar H 1% 34Po
~ . 82 Ph
due to the fact that the shape (deformation) 92U 30 He
e . . - _ _ - 90 Th 11 p
of a SD band 1s largely 11}(lel3ellsle1lt of ﬂle Deformation 19 154 18 TH
mass. The shell gaps. which define the SD M 2:1 W Hus
shape. depend on the underlying symmetry E }zi oxu b EF iy
of the nucleus. and occur at near-integer [l Abundant 6Ex ' 48 Cd
axis ratios. 66 Dy w
Z 62 Sm 06 2 \I:
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The recent observation with GAMMASPHERE
0.005 - - of a new region of superdeformation (N~Z~30)
o opens up many exciting opportunities, including
00 02 04 06 08 10 12 14 16

Rotational Frequency (MeV)

the possibility to study the most collective states
known with a "Shell Model" description.
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Figure 8.11:

obtained in self-consistent jellium calculations at finite temperatures, plotted versus
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Oscillating part of total free energy of spherical sodium clusters,

cube root of the number N of valence electrons. (After [64].)
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‘e 8.12: Experimental observation of the supershells. Shown are the logarith-
ly derived relative yields of sodium clusters from an adiabatic expansion source

Fig. 8.10 (below), but scaled by an extra factor N'/2 exp(cN/3) (see text for

planation). (From [65].)
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Precession as a phonon (vibrational mode)

A collective

High- K rotor formula -rotation

1
1g11-1"

putting n = I — K and n < K (large !), one obtains sviimetry axis

Harmonic Spectra:

/ 1 et -
l Ehigh—f{(n) = Wpree (n + -+ —_l—) : —

Wpree = 7
RPA methoc 2 7K ' JL

anharmonicity  precession phonon energy

."-.-L:l_lt”-lmll

I=K+2

f-irlh’:iwl_l

E?2 transitions 1-phonon

B(E2) o @ (1K 20| LK)* da band head
then
B(E2;n+1—n) o« 3[(n+1)/K] ()
B(E2;n+2 —n) x (3/2)[(n+2)(n+ 1)/K?] (%)

i.e. much smaller transition from two-phonon state (K > 1):

B(E2n+2—n) << B(E2;n+1 — n) (n < K)

(Y.R. Shimizu, talk at Lund conf. 2005)
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high- K rotational bands: known for many years
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