BOOKS

Physics of nuclear kinetics, by G. Robert Keepin
(Reading, Mass., Addison-Wesley Publishing Co. Inc., 1965 ;
$ 12.50).

Let us firstly clear up the only criticism of this excellent
book, and that is of its highly misleading title. The book is,
in fact, concerned with neutron-induced fission and in
particular those aspects of the process that enable the
author to deal in the second half of the book with the
subject of the kinetic behaviour of nuclear reactors.
Whilst the book is intended principally for reactor physi-
cists and engineers, it contains a substantial amount that is
of interest to the physicist studying neutron-induced fission
as such (always of course within the energy range of neutrons
present in a nuclear reactor).

The first half of the book deals in detail with the
observed results of fission, namely the energy, mass, and
charge distributions of the products, the properties of the
prompt and delayed neutrons and gamma rays, and the
nature of the fission-product decay chains that lead to
delayed neutron emission. Full descriptions are given of
the experimental techniques necessary for these observ-
ations, and the resulting data are carefully evaluated. In
somewhat less detail, these results are compared with
theoretical predictions and the more important discre-
pancies between experiment and theory are discussed.
Because of the similar effects on the kinetic behaviour of
nuclear reactors of delayed neutrons and neutrons produced
by the action of fission-product gamma rays on deuterium
and beryllium, the latter processes are also discussed in

detail.

The rest of the book is firmly the province of the reactor
technologist, who will find a very complete account of
nuclear reactor kinetics theory and topics such as the
experimental determination of reactor kinetics parameters,
reactor noise analysis, reactor transfer function and their

implications for reactor stability.

One of the incidental impressions left by this book
derives from the description of the fascinating and somewhat
hair-raising series of experiments carried out at Los Alamos
on remotely controlled metal spheres (12-20 c¢m in diameter)
of each of the major fissile species — ‘the world’s smallest
chain-reacting  assemblies’. Amongst the experiments
performed have been the assembly of these spheres into the
‘above-prompt-critical’ region, and the experiments are a
fine example of the work of experimentalists who, having
faith in their own calculations, have gone ahead and obtained

a wealth of high-quality information.

Dr. Keeping’s book is well written, and well produced.
The reference lists are exhaustive and completely up-to-date.
C. R. Symons

Classical charged particles — Foundations of their
theory, by F. Rohrlich (Reading, Mass., Addison-Wesley
Publishing Co. Inc., 1965 ; § 12.50).

As the author says in his preface, ‘despite the great
efforts of such men as Lorentz, Abraham, Poincaré, and
more recently Dirac’, the classical theory of charged
particles ‘is usually regarded as a lost cause’. The author
feels, however, that ‘with the present state of our knowledge
we are able to look back at this theory, to put it in its
right perspective, and, above all, to complete the unfinished
work of the past’. He therefore has a well-defined pro-

gramme ; moreover, his aim, in which he succeeds, is to
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convince us that this chapter of physics, though unappre-
ciated, is coherent and attractive.

The book begins with two very short chapters: in the
first, the author explains the role of theory in physics by
analysing certain common terms such as ‘domain of validity’,
‘scientific prediction’ and ‘scientific explanation’; he defines
the relationship between various theories ; this heralds the
fact that in the rest of the hook there is constant
reference to the quantum theories associated with the
subject. The second chapter gives, in the space of 18 pages,
the history of the main contributions to the subject under
review. This makes the reader want to go on.

In chapter III the foundations of classical mechanics
(Newtonian and relativistic) are viewed in connexion with
the Euclidean, Galilean and Lorentz invariance groups. The
principle of equivalence is carefully studied, together with
its most recent experimental tests. A brief glimpse at the
field of general relativity is followed by a thorough discus-
sion of Mach’s principle and of causality. The last seven
pages of this chapter deal with conservation laws and
should be read by all physicists®.

Chapter IV (46 pages) is devoted to a long study of the
covariant and non-covariant forms of the Maxwell-Lorentz
field. Naturally, one finds the invariant functions D, Dy,
Dy, Dy, which are used to obtain the different potentials
(retarded, advanced..). The derivation of the Maxwell
equations from a Lagrangian is then shown, and how to
form the energy-momentum tensor. Finally Lorentz and
gauge invariance are studied. This chapter may well
discourage the uninitiated reader on account of its ahstract
nature, but it is essential to read it in order to understand
what follows. After the first 75 pages the reader may well
be rather spoilt, but ‘physics without tears’ is a utopian
dream and it is preferable to make necessary effort; the
gulf between the classical theory of charged particles and
quantum electrodynamics will be bridged without difficulty.
It should be mentioned here that the book contains a great
many exercises which the author has inserted at appropriate
points.

Chapter V (18 pages) deals briefly with electromagnetic
radiation and studies the case of radiation in a synchrotron.
Chapters VI and VIII are devoted to a close study of
charged-particle dynamics. In my opinion, this is the most
interesting part of the book ; on the other hand, the part
\dea]ing with polarized particles (3 pages) seems to be rather

V‘éketchy.

The originality of the book is emphasized by the compar-
ison made in its last two chapters hetween the theory it
presents and corresponding quantum theories, on the one
hand, and other kinds of field, on the other. Subjects
such as charge conjugation and time reversal are studied.
The book contains two most appropriate appendices on
space-time in special relativity and in general relativity, and
two detailed indexes.

This is a book that may be put beside Jackson’s Classical
Electrodynamics, since it covers different ground. It will
be read with interest (and fairly quickly) by those who have
studied quantum electrodynamics without taking the time
to read ‘the classics’, and will give them a more intuitive
grasp of certain problems, such as normalization. It will
also serve those who wish to enter the quantum world with a
solid classical background. Whoever reads it will have no
regrets : this is an excellent book.

H. B.

* How many physicists are familiar with the conservation of currents or
of energy-momentum, yet do not realize that they are both derived
from Emmy Noether’s theorem ?

NEW VARIABLE LEAK VALVE

Model 951-5100

This new leak valve offers unprece-
dented control sensitivity and stability
over a wide range of leak rates. It is
the only valve that can consistently
. control leaks as small as 1X10-10 torr-
liters per second. In addition, it can
be used for roughing small systems.

Some features are:

Ultra smooth low torque operation
Bakeable open or closed, including
drive mechanism to 450° C

Welded stainless steel construction
Hundreds of closures. Replaceable
gasket assembly with saphire-copper
seal.

Order No. 951-5100

Delivery: from stock

For more information on this or other
Varian Vacuum Products call or write

)VARIAN

International
Headquarters

Varian AG
Baarerstrasse 77
6300 Zug/Switzerland
Tel. 042/ 4 4555
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has a vacancy for a .

Mechanical engineer

to supervise and coordinate the execution of important projects for the
improvement of the synchro-cyclotron and its experimental facilities, during
the design, the construction and the final installation. He will direct and
coordinate the work of all parties involved in the detailed design, and
take partin it.

The incumbent will be a University Engineer and have several years’
practical experience in the design, construction and installation of complex
mechanical and electro-mechanical apparatus. Special experience in the
field of high energy physics, design of accelerator components or nuclear
physics experimental facilities would be an advantage. Good knowledge of
English or French. Knowledge of the other language would be a definite
advantage.

Please write for an application form (quoting ref. MSC-DI-092) to

Head of Personnel
CERN
1211 Geneva 23

Switzerland
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NEW!

DOUBLE SCALER 613  with high resolution,
corresponding to 100 Mc/s. 2 X 8 decades,
decimal display, input for positive or negative
pulses of min. 2.5 ns. Adjustable sensitivity
Automatic readout. Other types for 2+20 Mc/s.
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Other products :

READOUT LOGIC 630 . Control unit for automatic readout up

to 98, 6 or 8 decades - scalers.

speed of 14 characters/s.

HIGH SPEED TAPE PUNCH 493
contained power supply.

PARAMETER UNIT 650 For insertion of
information to be read out together with the scaler contents.

DRIVE UNIT 642 Simultaneous control of recording instruments
such as output writers, tape perforators etc.

identification and

OUTPUT WRITER 494 with typing head. Operates at an output

for 110 characters/s, self

TAPE REARED 495 for 10 characters/s.

I EL_ECTRONIC—SOLOTHURN

Tel. 065 / 28545
Great Britain: 36, East Street, Shoreham-by-Sea, Sussex, tel. 4305
Germany : Kaiserstrasse 10, 8 Miinchen 23

Heidenhubelstr. 24

SWITZERLAND

France : Sorelia Electronique, 92 Courbevoie, 25, rue de Nor-

mandie, tel. 333 82-96

italy : D.I.S.I. Nuclear Corporation, Viale Lunigiana 40, Milano
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35 Mc MULTISCALER SYSTEM

WITH AUTOMATIC RECORDING
OF INFORMATION

Completely transistorised

Guaranteed to work up to 55° C (131° F)

version of the system .developed at CERN -the European
Organisation for Nuclear Research.

Compatible with CERN standard systems.

Results recorded by print, punch or magnetic tape.

Rapid adaptation by general control unit to all usual recording
systems.

Scaler input level : 500 mV min., 12 V max. Resolution better than
30ns with triple pulsing.

ACCESSORY PLUG-IN UNITS :

o Code converter

Time base

Delay unit

Control unit

Scaler convertible from 2 X 3 to 1 X 6 decades
10 channel pattern unit

Parameter, indicator

Remote control box

OTHER PRODUCTS:

e Fast discriminators

Fast linear gates

Triple coincidence units
Delay boxes

Attenuators

Photomultiplier bases
Transistorised power supplies

STUDY AND DEVELOPMENT OF SPECIAL APPARATUS

PLANNING AND PRODUCTION OF EQUIPMENT
FOR INDUSTRIAL AUTOMATISATION
AND DATA HANDLING

SOCIETE D’ELECTRONIQUE NUCLEAIRE

73, RUE DE LYON - GENEVE[SUISSE - TELEPHONE: (022) 44 29 40

AGENTS : ZURICH OFFICE: M. Georges HERREN, Dipl. Ing. ETH. @ FRANCE:
S.A.l.LP. MALAKOFF (Seine) @ ITALY: SOC. EL. LOMBARDA-SELO MILAN @
GERMANY : HERFURTH GmbH. HAMBURG-ALTONA @ HOLLAND : DESSING-ELEC-
TRONICA AMSTERDAM-Z @ SWEDEN :OLTRONIX A.B.VALLINGBY/STOCKHOLM o
U.S.A.: NUMINCO APOLLO, Pa. ® ISRAEL: PALEC LTD. TEL-AVIV @ AUSTRALIA:
A.A. GUTHRIE PTY, Ltd. MARRICKVILLE, N.S.\W. @
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EMI ELECTRONICS MAKES
A WORLD OF DIFFERENCE

EMI NUGLEAR HEALTH EQUIPMENT MEETS EVERY NEED

In the time that it takes you to read the first few lines of this advertisement you  Above: Portable Contamination Monitor Type 2 is a solid state
.. . . instrument mainly used for monitoring laboratory benches where
could be completely checked by an EMI radiation monitor. This happens every  radioactive isotopes are used. Simul ly monitors alpha and

day so that thousands of people working in nuclear establishments go home ~ Latmne soemimetn, et o et fond

safe from radioactive contamination. The new generation of EMI Nuclear  Below: Single Hand Monitor Type HM2. Economical solid sate
. . . . instrument—ideal for universities and hospitals using radio isotopes.

Health Monitors, the largest range in Europe, includes instruments to meet the  Has audible and visible indicating systems.

needs of establishments large or small. The monitors illustrated are but two of

the EMI range which includes, Hand and Clothing Monitors, Hand Monitors,

Foot Monitors, Floor Monitors, Beta/Gamma and Neutron Dose Ratemeters,

and Air Monitors, as well as the Wells series of modular nucleonic instruments.

If nuclear safety is your business, send now for full details of the EMI range.

EMI 7EIVII ELECTRONICS LTD

NUCLEONICS DIVISION - HAYES - MIDDX - ENGLAND  TELEPHONE: HAYES 3888

EE429
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