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D.H. Hill and J.A. Wheeler
Phys. Rev. 89 (1953) 1102

Nucleus as Quantum Fluid

We have encountered in this discussion some of the properties
of an unusual idealized quantum fluid. It is considered to be
completely transparent internally with respect to motion of the
constituent particles, and to receive disturbances solely by way
of surface deformations. Its near incompressibility comes about.
not by particle to particle push. as in an ordinary liquid. but by
more subtle means. It is capable of collective oscillations, but it
is the wall which organizes these disturbances. not nucleon inter-
action::a. Oscillations experience a damping, but the mechanism
anping is unlike that encountered in ordinary liquids.
The llqmcl can evaporate a particle, but in a way quite different
from evaporation from ordinary liquids. The wave function of
the particle to come out is spread over the whole nucleus and
has energy pumped into it by Doppler effect: it is not concen-
trated near a part of the surface before emission. The rotational
properties of the quantum fluid are quite different from those of
ordinary fluids. Altogether one is dealing with a most interesting
new form of matter.
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NOBEL LECTURES 1975 General Theory of Rotation

The increasing precision and richness of the spectroscopic data

by kept posing problems that called for a framework, in which one
could clearly distinguish between the general relations charac-

y gul 8
Aage Bohr and Ben R. Mottelson teristic of the rotational coupling scheme and the features that

depend more specifically on the internal structure and the dyna-
mics of the rotational motion.’) For ourselves, an added incen-
tive was provided by the challenge of presenting the theory of
rotation as part of a broad view of nuclear structure. The view-
points that I shall try to summarize gradually emerged in this
prolonged labour [70], [71], [35].

The Niels Bohr Institute and Nordita, Copenhagen

In a general theory of rotation, symmetry plays a central

Aage Bohr: . .
_ role. Indeed, the very occurrence of collective rotational degrees
Rotational Motion in Nuclei of freedom may be said to originate in a breaking of rotational

invariance, which introduces a “deformation” that makes it
possible to specify an orientation of the system. Rotation re-
Ben R. Mottelson: presents the collective mode associated with such a spontaneous

symmetry breaking (Goldstone boson).

Elementary Modes of Excitation in the Nucleus

The recognition of the deformation and its degree of symme-

try breaking as the central element in defining rotational de-

grees of freedom opens new perspectives for generalized ro-

R { H - .
eprinted from Fysisk Tidsskrift 74, 1976, no. 2 and no. 3. tational spectra associated with deformations in many different

Rev. Mod. Phys. 48 (1976) 365, 375 dimensions including spin, isospin, and gauge spaces, in ad-

dition to the geometrical space of our classical world. The
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Quantum Phase Transition
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