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Annual Review of Nuclear Science. Vol. 25. Edited by
E. Segre. Annual Reviews, Inc., Palo Alto (1975). $17.50.

This is the 25th in a distinguished series of review
volumes that each year select for review about a dozen
topics in nuclear science of considerable current interest.
Each topic is discussed in sufficient depth as well as
breadth to be of value to both those actively engaged in the
field and those working in other areas of nuclear science
and engineering. Each article is commissioned with a
recognized scholar in the field and so is authoritative as
well as highly informative. Of special value is the comprehensive bibliography at the end of each article.
Three of the articles in this volume are devoted to
nuclear processes involving high-energy-beam particles
above 100 MeV. A. E. L. Dieperink and T. deForest, Jr.
review studies in which a high- energy nucleon or electron
knocks out a nucleon of a target nucleus. Because of
the high energy and momentum, such processes can be
described by a spectral function P (II, E), where E is the
excitation energy of the product nucleus with respect to the
ground state of the target nucleus and II the momentum of
the knocked-out particle. These studies are undergirded by
a relatively simple theoretical base and show considerable power in the interpretation of experimental results.
M. Blann reviews work in pre-equilibrium decay following
such a high-energy knock-out or inelastic scattering event
in which the product nucleus decays to an equilibrium state
by cascade, evaporation, and other means. In the third
review in this class, T. W. Donnelly and J. D. Walecka
discuss studies involving high-energy elastic and inelastic
electron interactions with nuclei. Electrons in the energy
range 100 to 600 MeV have important advantages as probes
of nuclear matter, and the results of such studies to date
are impressive.
A very interesting review by G. Baym and G. Pethick is
devoted to theoretical work on neutron stars in which Hans
Bethe has been playing a very active role. The power of
our present understanding of nuclear structure, solid- state
phYSics, and superconductivity to deal with states of
nuclear matter that are inaccessible to experimental
observation is impressive. It is possible to deal with the
equations-of-state and properties of superdense nuclear
matter in a highly detailed and sophisticated manner that
is surprisingly convincing to one unfamiliar with this
fascinating field of theoretical physics. Another article by
R. Seki and C. E. Wiegand is devoted to a very different
but equally exotic field of current research: that of atoms
in which a K-, p, or ~- cascades through atomic orbitals
in place of an electron until terminated by nuclear transformation in the nucleus. An impressive aspect of this
review is the advanced stage that x-ray spectroscopy has
now reached.

A very interesting article by G. W. Wetherill reviews
the present status and reliability of establishing a chronology for the early history of the solar system by radiometric means. The techniques, methodology, and reliability
of radiometric measurements for this purpose are well
described. Here again, those not familiar with this field
will be impressed by the progress made and the degree of
assurance achieved during the past decade.
Several articles deal with new techniques or instrumental opportunities for opening up new areas of research
that have previously been inaccessible. One of the most
interesting of these is the article by W. M. Gibson on
blocking measurements of nuclear decay times. This is an
outgrowth of the discovery of channeling of ions in crystal
lattices. For nuclear species that can be incorporated in a
crystal lattice this phenomenon permits an extension from
the Doppler shift lower limit of 10 -10 sec for the observation of nuclear decay times to 10-18 sec. Other articles of
this type are those of F. S. Goulding and B. G. Harvey on
new techniques for identifying on-line the Z and A of product nuclei, and of H. Oeschger and M. Wahlen on very low
level counting techniques in which reductions in background
counting rates of 10 3 to 104 can be achieved. In another
article in this class, F. A. Kirsten reviews recent developments in computer interfacing for data analysis on highenergy physics experiments. Another article not quite
belonging to this class by A. H. Rosenfeld reviews the
methodology, organization, and problems of the Particle
Data Group at the Lawrence Berkeley Laboratory over the
past 20 yr in listing and categorizing the growing and
shifting assortment of particles and resonances found in
high-energy physics experiments.
The two remaining articles deal with fusion and safeguards. In the former, R. L. Hirsch reviews fusion
research worldwide and e val u ate s the prospects for
achieving energy - producing deuterium - tritium thermonuclear reactions in Tokamak and other plasma systems.
Assuming success in dOing so in the next two generations
of large- scale experimental systems, the article concludes
with a section on fusion reactor engineering and the prospects and problems in the practical achievement of electric
power generation with such a reactor. The article on
nuclear safeguards by T. B. Taylor is mostly devoted to
nuclear weapons technology. The extent to which most
aspects of the design of a nuclear weapon are accessible
through the open literature is detailed, and the critical
mass for a weapon with a 15-cm-thick natural uranium
reflector is tabulated for various ratios of 235 U/238 U and
239 PU/ (240pU + 242 PU ). The implications of this analysis for
the proliferation of nuclear weapons are discussed and the
planned rate of production of plutonium in power reactors
in thirty nations in 1974 and 1980 is tabulated. The article
concludes with a brief discussion of schemes for safe-
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