— ar.f. separated beam not yet fully defined, to operate
probably with an external target, leading through
the outside gallery to the bubble chamber building.

The bubble chamber programme includes a project
for a 4 to 5 m heavy liquid chamber, to be constructed
at Serpukhov, a 5 m x 1.5 m hydrogen bubble chamber,
under study by a group in Dubna, and a 2 m hydrogen
bubble chamber with horizontal window, which will be
initially assembled and operated in Dubna, where parts
have already arrived. Active work is under way to
prepare analysis programmes, designed for the future
large digital computer, BECM 6a (10® operations per
second, 16 magnetic drums, 54 magnetic tapes, Algol,
Fortran).

Several experiments are being prepared using elec-
tronic and spark chamber techniques: for instance,
hodoscope type experiments with computer on-line to
measure total cross-sections and elastic scattering; a
large 6 m magnetic spark chamber. Development
work is in progress on total absorption spectrometer
sandwiches for gamma ray detection, and on digitized
spark chambers.

A neutrino experiment will not be attempted before
obtaining the extracted proton beam. A 100 m decay
path and the necessary shielding will probably be

placed next to the r.f. gallery. Multi-ton spark cham-
bers and the heavy liquid chamber will be used for
detection.

As dusk settled on the forest, we walked to the new,
elegant cafeteria, where our hunger, aroused by a long
and exciting day, was soon appeased by delicacies
matching the refinement of the setting. Toasts were
exchanged to the future of a commencing collaboration.

Serpukhov is in the heart of a countryside which
attracted many artists, painters and poets, and thus
belongs to the Russian cultural tradition. Nearby,
many kinds of sport can be practised, from fishing to
aviation. Within easy reach also are other scientific
Institutes, for instance in the field of astrophysics.
On our walk back to the laboratory buildings, we had
noticed between the trees the small laboratory town,
with its school and apartment houses, lit up by the
windows of 'its shops. The people in the few streets
seem young, alert and confident, and the atmosphere
is homely. Serpukhov will soon be contributing to the
cultural tradition as one of the outposts of scientific
thought and achievement. In the words of the Ser-
pukhov Scientific Director, Y. D. Prokoshkin, it will be
a place where physicists from all over the world will,
also, feel at home.

BOOKS

Nuclear techniques in analytical chemistry, by Alfred
J. Moses (Oxford, Pergamon Press Ltd., 1964; 45s.); is
intended to guide the analytical chemist in the use of nuclear
methods. As an introduction it contains general information
about the handling of radioactivity and the measurement
of radioactive nuclides. Then follow a number of chapters
describing the application of nuclear techniques to various
fields of analytical chemistry, including activation analysis,
tracer methods, dating methods, ete.

The general impression of this little book is that the
introductory part is rather weak. The author has tried to
lighten the text with a large number of illustrations, bhut
many of these are quite uninteresting (the first two chapters
contain, for instance, six photographs of counters and
spectrometers). He would have been better advised to give
more space-to textual matter instead.

The chapters concerning the applications of the techniques
are of greater value, however. The larger number of
examples giving procedures for the analysis of specific
elements will give the reader, not already familiar with the
use of these methods, a feeling for the amount of work
involved, the instrumentation necded, and the sensitivity and
accuracy of the analytical methods. He will then be in a
better position to make comparisons with more conventional
methods. He might even make direct use of the procedures
described.

Theve are a few typographical errors, such as the inter-
change of figure captions. More confusing, however, is a
statement that cobalt can be extracted in 2-nitroso-1-naphthol.

72

This would certainly be quite difficult, as the latter com-
pound is a solid (it forms a complex with cobalt which can
be extracted with a solvent such as chloroform).

In spite of its shortcomings the monograph gives a fair
survey of the place of nuclear techniques in analytical
chemistry. It can certainly serve as an introduction to this
field and can therefore he said to answer to its purpose.

G.R.

Quantum optics and electronics, edited by C. DeWitt,
A. Blandin and C. Cohen-Tannoudji (New York, Gordon
and Breach Science Publishers Inc., 1965; paper $ 8.50,
cloth $ 10.50) is a record of the lectures on these subjects
at the Les Houches Summer School in 1964. Although the
title could be taken to cover a wide range of subjects, the
emphasis is clearly on those fields which are most affected
by the recent spectacular development of maser and laser
technology.

The introductory lectures by N. M. Kroll on ‘Quantum
theory of radiation’ and R. J. Glauber on ‘Optical coherence
and photon statistics’ presuppose no special knowledge
beyond, say, what may he found in Messiah’s Quantum
mechanics. These lectures, especially the ones by Glauber,
are of a high pedagogical standard and their contents should
form part of the basic knowledge of every physicist.
Subsequent lecturers include those who have been most
directly responsible for the great progress in the field of
masers and lasers. Lectures by W. E. Lamb (with an intro-
duction which reminds physicists that they are citizens in



addition to being scientists) on the ‘Theory of optical
masers’ and N. Bloembergen on ‘Non-linear optics’ are
authoritative accounts of the most recent work. There are
shorter contributions by A. Javan on ‘Gaseous optical

masers’ and P. Aigrain (in French) on ‘Les lasers a solides’.

Whereas most of the lectures give adequate references,
the last mentioned contribution has the doubtful distinc-
tion of containing only one. It will not fill the lacuna to
mention the fact, but it may be of interest to readers that
the n-p junction laser, which has been achieved only very
recently, was described in the forties by J. von Neumann in
an unpublished memorandum (which is included in his
posthumous ‘Collected works’) giving what is probably the
first discussion of maser action. The ‘Théorie de la largeur
de la raie’ is discussed by J. M. Winter, and a long chapter
on ‘Pompage optique’, by J. Brossel, deals with a subject
that is a little removed from those treated by the other
lecturers, but which nonetheless helongs under the title of
the book. To this reviewer, who is not a specialist in the
field, the treatment appears to be competent and careful.
Lectures by A. Abragam on ‘Le modéle du champ cristallin
en résonance paramagnétique’ appear in title only, since they
are to be published elsewhere.

This series of lectures, which maintains the high standard
one has come to expect from the Les Houches Summer
Schools and the distinguished lecturers who teach there,
can be unhesitatingly recommended to anyone wishing to
learn of the recent work on masers and lasers. Next to
actually attending the lectures, the published texts offer
the best and easiest way to acquire a clear picture of the
present situation and also indicate where one may seek
further details.

' P. K. Kabir

Handbook of radiochemical exercises, by A. N. Nes-
meyanov, V. I. Baranov, K. B. Zaborenko, N. P. Rudenko
and Y. A. Priselkov, translated from the Russian by
E. Kloczko (Oxford, Pergamon Press Ltd., 1965; 84 s.).

As indicated by the title, this book is mainly intended as
a handbook for students in radiochemistry courses. The
contents are divided into five chapters, of which the first
three are of a basic character, dealing with the manipulation
of radioactive substances, the measurement of nuclear
radiation and the decay and growth of radioisotopes. The
remaining chapters cover the production and properties of
radioactive nuclides and the use of radioisotopes as labelled
atoms. FEach chapter, except the first, consists of a section
with detailed descriptions of a large number of practical
exercises — the book contains extensive descriptions of
89 laboratory experiments — preceded by a thorough
treatment of the theoretical and experimental background
for the exercises. These analyses are well written, quite
complete, and contain a lot of useful information on radio-

chemical problems.

The scope of the hook is limited to the practical use of
nuclear techniques in chemistry. A large amount of material
included in ordinary textbooks on radiochemistry is thus
omitted. Therefore the book cannot replace such a text-
book, but it will serve as an excellent complement, and it
is recommended not only for the student attending a labor-
atory course in radiochemistry (and for the instructor

preparing the course) but for all workers in the field.

An important disadvantage is that most of the references
given refer to work published in Russian and therefore
inaccessible to most readers of this translated version.

G. R.

Condensation and evaporation of solids, Proceedings
of the international symposium on condensation and
evaporation of solids, Dayton, Ohio, September 12-14, 1962,
edited by E. Rutner, P. Goldfinger, and J. P. Hirth (New
York, Gordon and Breach Science Publishers, 1964; pro-
fessional edition § 19.50, regular edition $ 38.00).

This volume contains all the contributions (with discus-
sions) to the symposium. The mere fact that such a
symposium was arranged, completely devoted to the subject
of the condensation and evaporation of solids, reflects the
increasing interest in solid-state physics during recent
years. The field is experimentally rather difficult. Vapour
pressures are in most cases extremely low and the tempera-
tures required for the experiments very high. Nevertheless,
these proceedings show that a large amount of reliable
experimental data has been accumulated. In addition, the
field is very well covered theoretically.

This book is directed, in the first place, to solid-state
physicists of all kinds. The wealth of information it contains
will make it very useful also for many other branches of
research where condensation and evaporation phenomena
are important, for instance physical and analytical chemistry,
radiochemistry, and reactor technology.

G.R.

Rare-earth research II, Proceedings of the third con-
ference on rare-earth research, April 21-24, 1963, edited
by K. S. Vorres (New York, Gordon and Breach Science
Publishers Inc., 1964; professional edition $ 12.50, standard
edition § 29.50).

This book gives a rather detailed picture of the present
status of research on the rare-earth elements. It includes
sections concerned with classical inorganic chemistry and
the application of chemical methods to the preparation of
many possible rare-earth compounds. Such compounds can
be studied with respect to their structure and to their
magnetic and optical properties. In addition one can study
the thermal equilibrium and phase equilibrium of rare-earth

compounds and metals.

The important field of nuclear properties of rare-earth
elements is not included. However, the last report in this
volume covers the interesting aspect of the behaviour of
different rare-earth elements in meteoroids. It also reveals
what rare-earth elements can tell us about the nucleon
synthesis of elements in stars.

R. Brandt

Coulomb Excitation, by L. C. Biedenharn and P. J. Brus-
saard (Oxford, Clarendon Press, 1965; 40 s.).

This book by Biedenharn and Brussaard is ome of the
reference books published in the series Oxford Library of

the Physical Sciences.

A very specialized subject is treated in the style to which
we have become accustomed in the articles already published

73



by these two authors. The point of departure is semi-
classical; a first theoretical result, in good agreement with
experiment, suggests that the point of view is valid and the
authors devote themselves to explaining the success of this
classical approach by taking up the quantum point of view,
from which they draw the maximum amount of information
by very skillful handling of the main symmetry principles
of modern physics.

The book certainly takes in a wider field than is suggested
by its title. An elegant use of quantum mechanics makes it
a useful handbook for the topics it covers. It is also — and
this should not be overlooked — a good description of a
subject within nuclear physics which, after 12 years of
investigation, has had considerable impact on the develop-
ment of the latter. The authors have, moreover, drawn
attention to this, concluding the book with a chapter on
models of the nucleus. However the scale on which this is
done is perhaps regrettable, even though they use an original
technique, for the section on models takes up 70 pages out
of the 334 in the book.

a chapter on the electromagnetic interaction of muons, pions

It would have been better to include

and other particles with the atomic nucleus.

The titles of the chapters are as follows:
. Introduction
. The semi-classical treatment

W N =

. Quantum calculation of non-relativistic coulomb excitation

=

Mere involved coulomb excitation processes
. Multiple coulomb excitation

wn

Excitation by energetic electrons

-\];G\

. Coulomb excitation and nuclear structure.

With more than 500 references dating up to mid-1964,
the book is extremely useful for nuclear physics experi-
menters and theoreticians.

The print is clear but the small size of the pages some-
times makes the presentation rather difficult, since a mathe-
matical equation can hardly ever be fitted onto one line.
Also, in a book as long as this we could reasonably expect
each chapter to start on a new page. This would at least
give the reader some breathing space at the end of each

chapter. P.C.M.

Also received:

Radiation damage in graphite, by J. H. W. Simmons
(Oxford, Pergamon Press Ltd., 1965; £ 4).

Energetics in metallurgical phenomena, vol. 2, edited
by William M. Mueller (New York, Gordon and Breach
Science Publishers Inc., 1965; cloth $ 11, paper $ 5.50).
Thermal stress techniques, by Zenons Zudans, Tsi Chu
Yen and William H. Streigelmann (New York, American
Elsevier Publishing Company Inc., 1965; £ 8).

Dielectrics — Intermolecular forces — Optical rotation,
by John G. Kirkwood, edited by R.H. Cole (New York,
Gordon and Breach Science Publishers Inc., 1965; cloth
$8.50, paper $ 4.95).

Eléments des échanges thermiques, by Louis Weil (Paris,
Gauthier-Villars, 1965).

The entomology of radiation disinfestation of grain,
edited by P. B. Cornwell (Oxford,
1966; 63 s.).

Data for plasmas in local thermodynamic equilibirium,
by Hans-Werner Drawin and Paul Felenbok (Paris, Gau-
thier-Villars, 1965; 62 F.).

Importance of the adjoint function, by Jeffery Lewins
(Oxford, Pergamon Press, 1965; £ 3).

Pergamon Press Lid.,
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WESTON

Weston connu dans le monde entier comme le plus ancien producteur
d’appareils de mesures électriques de haute qualité s’est spécialisé également
dans la production d’éléments de précision pour utilisation en électronique.
Instruments pour tableux électriques, appareils portatifs de laboratoire et de
service, pinces volt-amperememques photo-cellules de mesure, relais,
potentiomeétres-Trimmer, de ser écani

OLARTRON

SOLARTRON compte parmi les plus importants producteurs européens
d’appareils électroniques. La nouvelle série d’instruments se signale par une
haute précision, une construction robuste et moderne ainsi que par des prix
avanlageux.

Oscrlloscopes, voltmétres numériques, alimentations stabilisées, générateurs
d’impulsions, oscillateurs, amplificateurs de mesure, calculateurs analogiques,
installations de surveillance pour ulilisation industrielle.

HEATH est le plus grand fabricant du monde d’appareils électroniques
«Construisez vous-méme». Les appareils Heathkit sont appréciés depuis des
années par une clientéle de plus en plus nombreuse et sont comparables a
tout produit fini au point de vue qualité.

Le programme de fabrication est trés vaste, plus de 250 appareds de mesures
électroniques, émetteurs, récepteurs, rad de
fidélité, matérie! didactique, appareils d
aux avtomobilistes, etc.

Tous les appareils sont livrables en boites de construction ou préts & I’emploi.
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Par ailleurs, en tant que Société Suisse du Grou-
pement Srhlumberger nous représentons également
les intéréts des Sociétés suivantes: EMR
ROCHAR - ACB - SEMAC -.TOLANA - LEGPA -
LE BOEUF - KINTEL - QUENTIN.

Vente et service

GENEVE
ZURICH

SCHLUMBERGER
INSTRUMENTATION S.A.




All parts for assembling of
vacuum plants

are available immediately from our stock
at Zurich :

Flanges, disks, valves, gauges,
pumps simple- and double-stage
design in all current sizes.
Ovens with or without vacuum

for laboratories.

Exclusive Representatives for Switzerland
and Liechtenstein :

WISMER A.G,

8057 ZURICH

Oerlikonerstrasse 88, tel. 051 / 46 40 40

New
Vaclon®
Pumps

Here are the new Vaclon® Pumps with speeds of
140 I/s, 270 |/s, 500 I/s and 1000 I/s.
The new control units start these pumps twice as fast as older pumps
and deliver more power for faster pumping at high pressure.
The large diameter anode cells and new magnets,
which are bakeable to 400 °C,
provide more speed at low pressures and faster bakeout cycles.
Please contact
. Varian AG, Baarerstrasse 77, 6300 Zug, Switzerland, Tel. (042) 4 45 55
Varian for data sheet Vac 2227 describing the new pumps.
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EMI ELECTRONICS MAKES
A WORLD OF DIFFERENCE

)|

IS OUR BUSINESS

EMI NUCLEAR HEALTH EQUIPMENT MEETS EVERY NEED

In the time that it takes you to read the first few lines of this advertisement you
could be completely checked by an EMI radiation monitor. This happens every
day so that thousands of people working in nuclear establishments go home
safe from radioactive contamination. The new generation of EMI Nuclear
Health Monitors, the largest range in Europe, includes instruments to meet the
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 VEIVII ELECTRONICS LTD

NUCGLEONICS DIVISION - HAYES - MIDDX - ENGLAND - TELEPHONE: HAYES 3888
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Above: Foot Monitor Type FTM 2. Four decade logarithmic ratemeter
calibrated from 0.1—100 MPL.

Below: Large Area Floor Monitors Type FLM 1 (Alpha) and FLM 2
(Beta) are for rapid monitoring of laboratory floors and processing
areas. Can be connected to most ratemeters including EMI Type
RM 2

EE430



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 2420 Mc/s.
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Other products :

READOUT LOGIC 630 -Control unit for automatic readout up
to 98, 6 or 8 decades - scalers.

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

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

OUTPUT WRITER 494 with typing head. Operates at an output
speed of 14 characters/s.

HIGH SPEED TAPE PUNCH 493 for 110 characters/s, self
contained power supply.

TAPE READER 495 for 10 characters/s.

ELECTRONIC go L O T H U R N
b@l el SWITZERLAND

Heidenhubelstr. 24 Tel. 065 / 28545
Great Britain: 36, East Street, Shoreham-by-Sea, Sussex, tel. 4305
Germany : Kaiserstrasse 10, 8 Miinchen 23

France : Sorelia Electronique, 92 Courbevoie, 25, rue de Nor-
mandie, tel. 333 82-96

Italy : D.1.S.I. Nuclear Corporation, Viale Lunigiana 40, Milano
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Vacuum engineers

Applications are invited from candidates with a University degree in
mechanical or electrical engineering or applied physics, and several years’
experience in high vacuum techniques. Experience in ultra-high vacuum is
very desirable. A good knowledge of French or English and a working

knowledge of the other language is necessary.

Post ISR-VAC-139

To be responsible, directly under the leader of the Vacuum Group, for the
engineering aspects of the vacuum system of the CERN Intersecting

Storage Rings (total length 2 km ; pressure <107 torr).

Post ISR-VAC-016

To participate in the construction of the vacuum chamber, the pumping
system and pressure measurement system of the Intersecting Storage Rings
for the CERN Proton Synchrotron.

Candidates, who must be nationals of CERN Member States, are invited to

write for an application form, quoting the appropriate reference number, to:

Personnel Division, CERN, 1211 Geneva 23, Switzerland.
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Sidvd - 3110114Nnd .9 -

60€

v PAIR OF COILS
v INDUCTION : 45000 Gauss

Y MAGNETIC FIELD
accessible at ambient
temperature

v REMOTE CONTROLLED

Research, Development and Production of
SUPERCONDUCTIVE COILS

Integrated into
CRYOSTATIC SYSTEMS

CENTRE DE RECHERCHES DE LA

COMPAGNIE GENERALE D'ELECTRICITE

DEPARTEMENT DES ETUDES ATOMIQUES « 91, MARCOUSSIS-FRANCE
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NEW
PRODUCTS

FROM...

GENEVE

100 Mc COUNTER, DECIMAL VERSION-SEN 136

- Size and readout circuits compatible with standard SEN
123 scaler (CERN 3009)

- Frequency range: zero DC to over 100 Mc (countinuous
and aperiodic rates)

- Better than 10 ns triple pulse resolution

- Minimum input pulse width: 2 ns

- Input impedence: 50 or 75 Ohms

- Adjustable input threshold from 350 mV to 1,5 Volt

- Input circuit protected against overloads

- Capacity: 108

100 Mc COUNTER, BINARY VERSION-SEN 194

- Same general characteristics as the SEN 176 counter

- Straight binary output for efficient operation with "on line”
computers

- Capacity : 22%

BUFFER MEMORY-, SEN 400

- Allows recording of several events during each burst of
accelerators

- Provides most efficient use and considerable economy of
magnetic tape

- Capacity : 1024 words of 24 bits

- Compatible with SEN standard counting systems

- Standard chassis for 19” rack

NEW LINE OF MEMORY MODULES SOLVING SPECIFIC

NEEDS OF PHYSICISTS.

SOCIETE D’ELECTRONIQUE NUCLEAIRE
31, AV.ERNEST-PICTET GENEVE-SUISSE TEL. (022) 442940

FROM 17t OF APRIL 1966

NEW ADDRESS
31, av. Ernest-Pictet - Geneva/Switzerland
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