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Quarks and leptons
I. M. Dremin

Usp. Fiz. Nauk 154, 341 (February 1988)

Quarks and Leptons: the New Elementary Particles?:
Proceedings of a Royal Society Discussion Meeting held on 14
June 1985 /Eds. R. H. Dalitz, F. R. S., P I. P. Kalmus. The
Royal Society, London; Cambridge University Press, Cam-
bridge, 1986, pp. 148.

During the last two decades quarks and leptons have
become firmly entrenched as "fundamental components of
matter" and have become so popular that, one might say, not
a single article on particle physics can do without these con-
cepts, and it becomes hardly possible to keep track of all the
conferences and symposia devoted to them. Nevertheless I
would like to call our readers' attention to the fact that the
materials of the discussion held at the Royal Society of Lon-
don on 14 June 1985 devoted to quarks and leptons have
been published as a separate book. They were earlier pub-
lished in the "Proceedings of the Royal Society of London,
Ser. A" (V. 404, No. 1827, p. 149, 1986). Within the closely
confined form of eight reports are contained reviews of the

history and the present state of the concepts of quarks and
leptons (F. E. Close), of the manifestation of quarks and
gluons in the form of jets (R. Marshall), of the physics of
intermediate bosons (A. G. Clark), of lepton-hadron inter-
actions (D. H. Saxon), of the grand unification physics
(J. R. Ellis), of new results from the CERN collider (J. D.
Dowell), of the search for new properties of particles with
the aid of huge underground detectors (T. W. Jones), and of
the problems of new accelerators and future experiments
(P. I. P. Kalmus). Regarded as a brief listing of the principal
problems of the physics of quarks and leptons and of their
interrelationship the book will turn out to be useful for spe-
cialists as a brief reference work, and for the nonspecialists in
helping them in choosing problems and references to the
literature devoted to some particular topic. Historians of
science can also utilize it in studying this exciting stage in the
development of high energy physics.

Coherent radiation sources
M. I. Ryazanov

Usp. Fiz. Nauk 154, 341-342 (February 1988)

Coherent Radiation Sources/Eds. A. W. Saenz and H.
Uberall. Springer-Verlag, Berlin; Heidelberg, New York;
Tokyo, 1985, pp. 235. (Topics in Current Physics. V. 38).

This book is a collection of articles devoted to the pro-
duction of electromagnetic radiation when fast charged par-
ticles travel in crystals and across an interface between two
media. In the first article (A. W. Saenz and H. Uberall) a
brief discussion is given of the theory of coherent brems-
strahlung: its kinematics, its theory in the Born approxima-
tion, the results of numerical calculations for specific cases.
The second article (G. D. Kovalenko, L. Ya. Kolesnikov,
and A.L. Rubashkin) is devoted to the experimental study of
coherent bremsstrahlung. A description is given of the ex-
perimental arrangement for such experiments and the re-
sults are discussed of experiments on measuring the frequen-
cy distribution, the dependence on orientation of total
intensity, of the polarization of the radiation and of the prop-

erties of the radiation at low electron energy.
Channeling in a bent crystal is discussed in the article by

R. A. Carrigan, Jr. and W. M. Gibson. The foundations of
the theory are stated and various applications are discussed
including the extraction of the beam from the accelerator
and the focusing of beams.

The classical theory of radiation accompanying chan-
neling is discussed in the article of V. V. Beloshitkii and M.
A. Kumakhov including radiation accompanying plane and
axial channeling and comparison with bremsstrahlung.

The article of J. V. Andersen, E. Bonderup, and E.
Laegsgaard is devoted to the quantum theory of radiation
from charged particles accompanying channeling. Radi-
ation in the cases of plane and axial channeling, the damping
and line width, the effect of thermal scattering and applica-
tions are discussed.

The article of B. L. Berman and S. Datz is devoted to

177 Sov. Phys. Usp. 31 (2), February 1988 0038-5670/88/020177-04$01.80 © 1988 American Institute of Physics 177



experiments on radiation accompanying channeling. The
experimental apparatus is described and data are discussed
on radiation in the cases of axial and plane channeling both
for electrons and for positrons. In his article G. B. Yodh
examines transition radiation from a relativistic charged
particle in a semi-infinite medium, in a plate and in a multi-
layered medium. Results are quoted of an experimental test
of the theory, and the use of transition radiation for the de-
tection of high energy particles and as a source of radiation
are discussed.

A distinguishing feature of the topics in this collection
is the large contribution made by Soviet physicists to the
development of the problem being discussed. This is related
to the fact that a more detailed presentation of the topics of
many articles in this collection can be found in monographs
published in our country. This to a greater extent relates to
the theoretical problems discussed in the collection and to a
lesser extent to the experimental ones. Therefore for the
Soviet reader the articles describing and discussing experi-
ments are of greater interest.

Crystal structures of germanates, stannates and plumbates
S. E. Sigarev

Usp. Fiz. Nauk 154,342-343 (February 1988)

Landolt-Bornstein: Numerical Data and Functional Re-
lationships in Science and Technology. New Series/Eds. K.-
H. Hellwege and O. Madelung. Group III: Crystal and Solid
State Phys. Vol. 7: Crystal Structure Data of Inorganic
Compounds. Pt d: Key Elements Si, Ge, Sn, Pb; B, Al, Ga,
In, Tl; Be. dl: Key Elements Si, Ge, Sn, Pb. dl^: Key Ele-
ments Ge, Sn, Pb/Eds. W. Pies and A. Weiss. Springer-Ver-
lag, Berlin; Heidelberg; New York, Tokyo, 1986. pp. 215.

The volume under review of the well-known reference
work completes a series of publications devoted to the struc-
ture of inorganic compounds based on the elements of the
IVA subgroup of the periodic system.

The relatively modest length of the book (it contains
information on 975 crystal structures) can, apparently be
explained by the relatively rare appearance of papers investi-
gating the atomic structure of phases containing Ge, Sn, and
Pb. Therefore, first of all one should include among the un-
doubted merits of the book the practically complete inclu-
sion of the original papers on structure.

The data are organized in the sub volume 7d\y accord-
ing to the principle adopted for the entire series "Crystal
structures of inorganic compounds." Each of the elements of
the IVA subgroup (Ge, Sn, Pb) is regarded as a "key" ele-
ment and all its compounds (solid solutions) are arranged
according to the place occupied in the periodic system by the
cations and/or anions included as components of the phases
under consideration.

The specific contents of this reference work comprise

information on the space symmetry group of the crystal, the
parameters of its elementary cell, the number of formula
units, involved in a single elementary cell.

Mention is also made of the method of obtaining the
experimental data on the atomic structure of the materials
(x-ray diffraction, neutron diffraction, electron diffraction,
etc.), and, in addition, of the state of the sample being inves-
tigated (single crystal or polycrystal). In the majority of
cases an indication is given of the phases that are isostruc-
tural to the compounds (solid solutions) being analyzed, of
the methods of obtaining single crystals, and of the densities
of the various materials.

Considerable attention is paid in the book to the phe-
nomenon of polymorphism of germanates, stannate and
plumbates—the book provides data on the temperatures
(pressures) at which structural rearrangement is observed
in a crystal, and parameters are given which characterize the
special features of the structure of different polymorphic
modifications.

Just as in other volumes of the present series references
to articles published prior to 1971 are given in accordance
with volume III/7g, while references to later articles are giv-
en directly in the text.

All this makes the reference book under discussion a
convenient and sufficiently informative aid both in practical
and in theoretical investigations. Without a doubt it is of
interest for a wide circle of specialists in solid-state physics.
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