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ABSTRACT

During the past funding period, we have completed, continued or initi-

ated research on the following topics:

(i) The formulation of a theory of large amplitude collective motion in the

domain of small velocities has been largely completed. Representative ap-

plications to the approxAmate quantization of non-separable systems and to

chemical reactions have been carried out. A program of application to nu-

clear collective motion has been initiated and continues.

. (ii) An exhaustive review article on boson mapping of Lie algebras with ap-

plication.s to nuclear physics has been prepared in collaboration with E. R.

Marshalek and published in Reviews of Modern Physics.

(iii) As an outgrowth of the work on the review article, we have been led into

a new research program associated with the development of the powerful

method of vector coherent states. We have pointed to a relationship between

the matl_ematical problem of mapping general tensors under an algebra and

an older idea of nuclear physics origin called the quantized BogoLiubov trans-

formatiop. The exploitation of this idea has a dual importance, providing

on the ope hand the basis for constructing the matrices of all tensors under

the algebra and on the other hand a rigorous foundation for core-particle

coupUng models.

(iv) The Kerman-Klein method of quantization and restoration of broken

symmetry has been applied to the standard Skyrme model. A study of the

restoration of translational invariance has been carried out. A program for

• the restoration of rotational and isospin invariance that entails replacing the

standard mean-field (hedgehog) approach by a symmetry-preserving coupled-

channels approach is weil-advanced.

(v) We have proposed an alternative approach to the derivation of relativistic

two-body equations from field theories, and have recently completed a calcu-

1lation in scalar QED, looking for resonances in "electron-positron" scattering.

In contrast to claims found in the literature, we believe that we have shown



that they are absent ft.r the models in question. Calculations for real QED

are in progress.

(vi) We have recently developed a new method for the study of quantum fluc-

tuations about mean-field solutions. Though our original motivation was to

study quantum corrections in the theory of large-amplltude collective motion,

we now intend to undertake a systematic investigation of other applications.

So far we have completed studies of both the (old) problem of ground-state

correlations about equilibrium solutions and the problem of leading quantum

corrections for large-amplitude collective motion. We are also well advanced

. in a study of quantum fluctuations at high angular momentum.

(vii) In the project undertaken most recently, we are applying the Kerma_-

• Klein method to a critical study (with the ultimate aim of carrying out ap-

pUcations) of core-particle (core-hole) coupling methods for deformed nuclei.

For the low-spin region, we are now investigating the relative importance of

changes in the self-consistent potential with angular momentum, which in

principle, should be considered on the same footing as the Coriolls coupling.

We later plan to study the rotating ._hell model.

Of these topics, only the review article is a closed chapter. The remaining

topics contain the m_in ingredients of our research program for the immediate

future. For instance, items (iv) and (vii) are thesis investigations; in the case

of project (iv) we foresee completion of the work in not less than 1 and

not more thr.zt 2 years, whereas the investigation described under (vii) is in

its infancy, and may require almost the full extent of the renewal period.

Item (i) is in a temporary holding pattern because of problems encountered

' and because items (iii), (v), and (vi) are in a period of rapid development

that could continue for some time. Nevertheless, we view the work on large-@
amplitude collective motion as a major interest and comndtment, quite open-

e_ded in the range of interesting applications that one can attempt.






