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Pair correlations in electron motion are directjated
to macroscopic phenomena such as superconductivit  60.0 o
The concepts that were developed to describe suth-c
lations found immediate application in nuclear pbys
and provided a key to understanding the excitagjmectra
of even-A nuclei, odd-even mass differences, romeaii 40.0 |
moments of inertia, and a variety of other phencaném
early approach to describing pair correlations irclei
was the development of a collective model by Bésam
workers [1]. The collective pairing Hamiltonian wes- 200 | 2 .Critical Point R
rived in direct analogy to the Bohr collective H#tprian A
which describes the quadrupole degree of freedarthéo
nuclear shape. The Bohr Hamiltonian has recently re
ceived renewed attention due to the suggestionsinat
ple analytic approximations can be made to desdtibe T R R Y
critical-point of the transitions between nuclefrapes M=(A-A)

[2]. These can then serve as new benchmarks agairist 0
which nuclear properties can be compared.

This contribution describes our efforts to de-
velop a critical-point description of the transitirom a
“normal” to a “superconducting” nucleus. Some of ou
initial work on this topic was published recentB}.[Ana-
Iytical solutions of the collective pairing Hamiftian can
be found by using simple approximations to the ipidé
in the limits of harmonic vibrations (zero deforioat of

pair
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Fig. 1: Plots of the empirical neutron pair energies fa th
sequence formed by thé @round-states of the Pb iso-
topes using as a refererfé@b (open circlesf*Pb (open
squares)?®Pb (open diamonds), arfd®b (open trian-
gles). For comparison are shown the expectatiortheof
pure vibrator, pure deformed rotor, and the critmaint
description (solid lines).
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on the Pb isotopes suggests that this descriptiy pro-
vide a simple approach to explaining the observdtha
monicities of the pairing vibrational structure and
20%pp (see Figure 1).

We have tested the collective solutions by com-
parison to the results obtained from exact solutbra
two-level model. We have assumed particles moving i
two levels of identical pair-degenera@yseparated by an
energye with G as the strength of the pairing interaction.
By using the ratio @/e as a control parameter we can
describe the full transition from harmonic vibratio
(GQ/e—0) to deformed rotation @/c—x). We find a
phase-transitional behavior and that the eigengahrel
matrix elements at the critical-point are in exeell
agreement with those from the collective criticalr
description.



