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In this session we have four talks of a quite diverse nature. One of their

common threads is as "probes of nuclear structure" and that might well be the

title of this session.

I have been carrying out nuclear structure investigations for 36 years and I

hope I may be forgiven for offering some historical and even personal observations

on these four subjects.

The overview talk in this session is titled "Electron Scattering and Mean-

Field Theories". I will attempt to give a little background on this subject without

intruding on Dr. Goutte's talk. The great promise of the electron as a probe of

nuclear matter has been realized since the 1950's. One of the great disappoint-

ments of the years up to ~1975 was the underachievement in this area. Now we

can look back and see that the technical difficulties associated with advances in

the energy, energy resolution, and duty cycle of the electron beam, and in detec-

tors were more formidable than we realized and were not adequately overcome

until the mid-1970's. We now have had about a decade of high quality elastic

and inelastic scattering and (e.e'pc) coincidence experiments and a case is easily

made that electron beams provide the most versatile and valuable tool for the

study of nuclear structure known to mankind. Dr. Goutte's talk discusses the

measurement of transition densities via electron scattering—a field which is one v<*f*

of the great success stories of the last decade. iViJtA I till

The versatility of electron scattering mainly arises because of great control
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over variables. For instance, one can isolate magnetic or electric properties, high
L transitions or low, and probe the nucleus as a function of r by varying the
momentum transfer q. Since my professional life has been spent at q = 0, I am
especially intrigued by the freedom that is offered by using q as a variable. Just
a simple example: We use an effective charge ee// in describing EL transitions
in nuclei at q = 0. Of course eeff is implicitly connected with a nuclear size
and is assumed to be state independent. By mapping out EL transitions as a
function of qr(and thus r), we can investigate both radial and state dependence
and so investigate the underlying physics of effective charges microscopically. In
summary, Dr. Goutte's talk will present nuclear structure research at its technical
and artistic apex.

The basic truth of the shell model is one of the topics electron scattering has
helped to elucidate. Unfortunately, in most regions of the periodic table a useful
description of nuclear states via the shell model is not possible—the number of
shells necessary for a reasonable description is just too large. (That's why we
need the IBA, etc.) In some other regions, the dimensions are marginal but by
a judicious choke of the shell-model space one can obtain a good description of
many nuclear properties. Here, an understanding of the systematics is extremely
helpful in so choosing the model space. I view the talk on "Valence Mirror Nuclei"
in this context. It offers a novel and pleasing way to gain understanding on some
rather "difficult" nuclei; it illustrates, once more, the underlying shell structure of
nuclei and should help us in further study of it.

I have been measuring nuclear lifetimes by means of Doppler-related tech-
niques since 1958. With technical advances, these measurements have become
quite routine and capable of high accuracy as long as the recoil velocity imparted
by the initiating reaction is sufficient. Because of the completely negligible recoil
velocity in thermal neutron capture I never thought it would be used as an initi-
ating reaction. But it has been as you can see in Dr. Borner's talk. The trick is
to utilize the recoil velocity imparted by the primary 7 emission and to study the
Doppler broadening of subsequent -7 decays. To my mind, the development of the
measuring and analysis techniques in these (n, 7) experiments is a most impressive
tour-de-force indeed.

Beta decay is a venerable and honored probe of nuclear structure. Yet the



striking success of the (p, n) reaction in probing Gamow-Teller and first-forbidden
strength has dramatically underlined the limitation of beta decay as a probe;
namely, the very small percentage of the total sum rule which is energetically
available. Nevertheless, /J± decay is very valuable in its own right as well as
for the purpose of calibrating the (p, n) probe. In general, /?+ decay reaches a
larger number of final states than /?~ decay because of the help offered by the
Coulomb energy. However, many of the final states available in the lighter nuclei
are unbound against particle emission. This causes experimental problems and
considerable complexity in the analysis necessary to extract beta matrix elements
for specific states. Dr. Mikolas discusses some of the problems and ways to solve
them.
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