BOOKS

Elementary particles, hy David H. Frisch and Alan
M. Thorndike (Princeton, D. Van Nostrand Company Inc.
1964 5 ¥ 1.75), is the first of a series of reasonably prieed
paper-back  books (Ven  Nostrand  Momentum Books)
published for the Commission on College Physics in the

US.A

The series, so we are lold, was conceived ‘to serve the
modern enquiring mind. Scientist, engineer, teacher, student,
inquisitive layman... each will find that Momentum Books
provoke new ideas, new questions and new answers while
they provide an insight into experimental techniques and
the disciplines of the scientific mind’. From this it can be
inferred that the aunthors do not set ont to give an
exhaustiive treatment of their respective subjects, and the
book under review confirms this impression. It is hoth
entertaining and Instructive te those who have some
appreciation of its subject matter, but it is not in itself a

t:ump]ute treatment of elementary partictes.

Indeed, the authors make this elear in their preface,
where they state that the topies discussed are only repre-
senlative ‘and there are nnsubstantiated assertions on nearly

every page’.

The fil'st seven [‘.hﬂptﬁrﬁ (l(:‘.ﬂ[ ‘Vit‘h some Of the fﬂCtS Uf
clementary-particle physics. In the first, a few of the
more ‘bizarre” nolions serve as an introductien to the
subject, followed by a brief history, from the Greek ‘atom’
to the present day (or, to be exact, the latter part of 1962).
This is followed by o chapter ou ‘Particles we surely need” —
graviton (7}, photeon, electron, pi-meson, protou, neatren
and their antiparticles — and one giving hrief accounts of
the various ways of detecting particles. ‘Particles we might
do without" comes next, these particles heing these whose
existence is forced on us by experimental ¢videnee although
a simple theory of nnclear and atomic behaviour would not
require them — particles such as muons, neotrines, kaons
and hyperons. The mnext chapter deals with ways of
measuring the charge, magnctic properties and mass of
elementary particles, and the following one with some
elementary-particle reactions. Much of this, in faet, is
devoted to a dramatic first-hand account of the experiment
in which lamhda hyperons were produced artificially for
the first time and the hypothesis of ‘associated produetion’
was confirmed. The last chapter of this section deseribes
in some detail how the existence of the antiproton was

proved cxperimentally,

In reading this part of the hook, one or two things stand
oul espeeially.  For example, at the beginning of chapter
2 an elementary particle is defined as‘one we do not know how
to describe as composite’. This may sound rather defeatist
at first sight, but it certainly cxplains the profiferation of
such particles in recent years as well as the consequent belief
that there must be some underlving order that will enahble
all the presenlly known parlic]es (as well as others to come)
to be described in terms of only a few., In the section on
the measurement of masses, the use of magnetie fields and
electric ficlds as momentum filters and ecnergy filters,
respectively, for heams of charged particles, is clearly
shown. Historically, there are also interesting reminders.
The pion with which we are so familiar in our work at
CERN was first produced artificially only in 1948 ; anti-

protons have been known for only ten years and the
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experiment that provided 60 examples to prove their
existence needed a new accelerator (the Bevalron) hefore
it could be carried out, besides new identificalion techuigques
that kave now bheen developed o provide heams of these
antiparticles with inteasities of tens of thousands of anti-
protons per second. In the cloud-chamber cxperiment on
hyperons, some 4000 pictures were taken on the flirst day
and 20 000 in the whole run, compared with today’s typical
bubble-chamber run of a (uarter of a million pictures at
the rate of 25 000 a day.

Chapter 8, as the aulhors state, is rather more abstract,
dealing with the important subject of the forces between
elementary particles.  Gravilational forces, electromagnetic
forces, scattering experiments, the gquantum idea of electro-
magnetic [orees, nuclear {stromg) forces and the weak
forces of radicactive decay are all dealt with in an
enlightening way. Chapter 9 also deals with an abstract
subjecl, but one that has currently hecome of particular
interest : conservation laws and invariance principles. The
relation between these two concepts is clearly explained,
using as examples the conservation of linear momentum, of
angular momentum, and of energy, the reversibility of time,
the couservation of parily, the comservation of electric
charge, charge conjugation, the conservation of leptons and
baryons, and f[inally the concepts of isotopic spin and ™
strangeness. The mnon-censervation of parity in weak
inicractions is very well described, with the aid of clear
helpful diagrams, and the discussion of CP invariance
(assumed here, of course, te hold for all interactions)
heips to show why its apparent violation in recent experi-
ments has caused such a stir. The book is worth reading

for this chapter alone.

One of the deeper reasous why the study of clementary
particles has such an attraction is demonstrated in the
discussion of the laws of conservation of lepton and baryon
numbers. There is no explanation for these laws, yel if
they did not exist the proton could decay into a pion and
a positron, there would be no nuclei, no atoms, no molecnles,
and no physicists to wonder about the cause. The last
chapter is devoted to some of the attempts to bring order
out of the chaos of experimental data now available.
TUnfortunately progress is so rapid that few of the approaches
disenssed have retained much interest, exeept as steps on
the road to current ideas. On the other hand, the four
major questions with which the hook ends still seem as™
far from being answered today as they were when they
were written.

A.GH.

Controlled thermonuclear reactions, by L.A. Artsimovich
{(New York, Gordon and Breach, Science Publishers, Inc.,
1964, §19.50}.

A few months ago (May 1965) we had vecasion to note in
this celumn that plasma physics is a relatively new and
very fascinating field of research. One of its main potential
applieations lies in the use of plasma to maintain a fusion
that would produce controlled surplus energy. The world
has scen a long series of machines all designed to produce
fusion energy or te help studies of plasma mechanies with
this aim in view (Stellarator, DCX, Txion, Perhapsatron,
Zera, ete.). None of the projects so far has been entirely
successful. It is true that one has been able to prove the
oceurrence of fuston in some plasmas for short periods

(measured in milliseconds) but much remains hefore a



plasma “heat factory” is coustructed that can he switched

on al will for any peried of time.

The principle is to heat a suitable gas — such
as deuterium or a mixture of dewlerium and tritivm
to a {emperature where a fusion reaction (such as
d + d —~ 3He + n) takes place with sufficient abun-
dance.  The heating is effected by an cleetrical discharge,
which partly jonizes the gas into plasma. This heat
ai well as heat generated by the fusion, must be
distributed in some way among the purticles, preferably
aceording to Maxwell’s distribution law. At the sume lime,
heat lost by radiation must he Hmited. The main problem,
however, i3 the unwanled cooling of the plasma by the
walls of ils vontainer. At present, the most promistng way
to overcome this secms to he Lo design o magnetie ficld of
such an ingenious shape that all charged particles are canght
by it and never touch the walls (hence expressions like
‘maguetic bottles’, ‘mirror machines’, and so on). But
experience shows that, however subtle the arrangements. the
plasma always manages {sometimes in conspiracy with the
electric field) 1o break its way out through the magnetic
field lines and get destroved. Tt does so by comstrueting
magnetic fields of its own, based on its charged-particle
moiion and by shooting out particles with the right energy
o at weak spats of the hottle”. These phenomena are called
instabilities (*pinch’, kink’, ete., depending on shape). The
failure to produce a ‘canned’ fusion has even led theorists
to search for laws that would prohibit stable, isolated high-
temperature plasmas iu principle !

It is natural that the question of magnetic confinement of
plasmas takes up a major part of this hook hy L. A.

Artsimovich, a pioneer of Russian plasma research. In the

first three chapters, the principles mentioned above are
disenssed and equations of particle motion and diffnsion are
treated.  The concept of magnetohydrodynamics with plasma
waves is deall with in the next chapter. The remainder of
the book is dedicated to the theory and application of
discharges and the heating and confinement of plasmas,
with many examples. In particular, the last two chapters
deal with maguetic confinement and its theory, and instabili-
ties, giving a farge number of machines and atlempted

configurations as examples.

The siyle of the book (translated by P. Kelly and
A. Peiperl from the Russian edition of 1961, revised and
augmented by the author and edited by A. C. Kolb and
R. S. Pease) makes it very clear and casy to read; this faet,
together with the logical reasoning aisd richness of examples,
makes the work an excellent text-hook. As it is very
complete it may also serve with advantage as a reference
hoeok for its subject. Oue regrels 1o say, however, that the
anthor has wsed 1the older Ganssian c.g.s. system of units,
which makes numerical work somewhat difficult and some-
times unnecessarily ohscures underlying fundamental con-
nexions (for example. by confusing the maguetic [lux
density B, with the magnetic field strength H). The index is
suflficient, but not very detniled. There are no exercises
Fiven.

K. Soop

Also received:

Introduction to guantum mechanies, by P.T. Matthews
(Maidenhead, Berks, MieGraw-Hill Publishing Co. Ltd., 1963 ;

Vacuum

Backing
Pumps

Wismer AG

Qetrlikonerstrasse 88
8057 Zurich
Tel. 051 46 40 40

with automatic addition and filtration
of oil.

Backing pumps working with
a high suction pressure

show appreciable losses of oil
which escapes

with the expelled air.

The problem of making up the oil
charge of the pump continuously and
automatically has been

solved by HERAEUS in a simple and
interesting way.

At the same time the pump ol

is filtered.

We shall be pleased to place detailed
documentation at the disposal
of our customers.
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25 8.) —- hased on a course of lecturcs for necwcomers to
the subject; in four main parts : basic formulation, atomic
physics, nuclear physics and general theory.

Recent research on beta-disintegration, by A.l. Alikhanov
{Oxford, Pergamon Press Ltd., 1963 ; 20 s) - translation
from the Russian cdition of 1960 ; describes the experi-
mental research in the field of beta-disintegration, carried
ont during 1957-1959, which established the Jaws governing
the non-conscrvation of parity in weak interactions.

The dynamics of conduction electroms, by A.B. Pippard
(New York, Gordon and Breach Science Publishers Ine,
1965 ; paper $ 1.95, cloth § 4.95) - text of lecture notes of
early 1961, with appendix giving reference to later literature;
semi-classical approach aimed at the stndent of experi-

mental physics rather than the theorist.

Group theory and solid-state physies, vol. 1, edited hy
P.II. Meijer {New York, Gordon and Breach Science
Publishers Inc., 196k; & 5.93) — vol. 7 of International
selence review series, prescnting reprints or English transla-
tions of selected papers contributing impertantly te ihe
understanding of the role of group theory in physies, with
the emphasis on solid-state physics.

New physical and chemical properties of metals of very
high purity (New York, Gordon and Breach Science
Publishers Ine., 19653 & 2150 } — proeeedings of the
svinposiun held in Paris in 1959 at the ‘Centre national de
la  Recherche scienmtifique’ ;  subjects  covered  include
analytic methods, properties of very pure metals, and

improvements in zone-melting technigques @

Votre |
maison de confiance pour

Microfilms — Appareils photographiques
et dispositifs de lecture - Locations de
caméras - Travaux de développement en
régie.

Photocopies — Appareils d'éclairage et
dispositif de développement - Papiers
pour photographies - Installations pour fa

photocopie.
Héliographie — Appareils d'éclairage et
machines & développer - Nouveauté:

HELIOMATIC, machine & hé&liegraphier
avec VARILUX permettant de faire varier
la puissance d'éclairage - Papiers pour
développements a sec et semi-humides.
Bureau-Offset — Machines-offset et
plagues-offset présensibilisées OZASOL.
Dessing — Machines a dessiner JENNY
et combinaison de dessins - Papiers &
dessin (papiers pour dessins de détails),
listes de pitces, papiers transparents (&
calquer), papier pour croquis.

Meubles pour serrer les plans — «Sys-
téme A suspension, 4 souldvement et 2
abaissement».

Installations de reproduction pour hélio-
graphies, impression de plans, photo-
copies, travaux de photographie tech-
nique, réductions, agrandissements, tra-
vaux de deéveloppement de microfilms,

~ OZALID ZURICH
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[eTeciranigue] weseiso SCHLUMBERGER

A capital development in design of panel
electrical measuring instruments

Digital panel indicator A. 1454
square flange instrument 120 x12.9

GENERAL CHARACTERISTICS :

Accuracy over a temperature range of 0-50°C :

— for direct current : £ 0.2 % of full scale (class 0.2}

— for alternating current, in the frequency range from
30 c/s to b kess ; 0.5 % of full scale (class 0.5)

Definition for analogue-to-digital conversion: 1000 to
2000 bits, according to range.

Direct display on 4 digital tubes (point and unit display).

Preset measuring rate ;
— either 3 measurements/second
- or external control by closing of an electric circuit.

Response time at 0.2% : 1 second (approximately).
Insutation from ground : U.T.E, standards. -
External reference voltage to provide for utilization as a

Quotient Meier :
BY = 20% (drain : approximately 1 mA).

Transcription {on request). All models A 1454 can be
equipped with a transcription output.

Our company, as the Swiss sales organisation of
the Schlumberger Group, also represents the
interests of the following manufacters; WESTON
(Rotek, Boonshaft and Fuchs, Transicoil),
SOLARTRON, HEATH, EMR, ACB, SEMAC,
TOLANA, LEGPA, LE BOEUF, KINTEL,
QUENTIN.

Information, sales, service:

8, avenue de Frontenex, 1211 Genéve 6, t&l (022) 3599 50.
333, Badenerstrasse, 8040 Zurich tél. (D51) 52 88 80.



Did You
kKnow......

. that there exists in the new BALZERS catalogue
Volume 1 a large informative section devoted to Ultra
High Vacuum components? |t details all components
necessary for the construction of individual UHV pumping
units.

... that the catalogue shows in addition UHV pumping
units with a guaranteed final pressure of << 8 > 10" Torr,
ready for operation and completely tested, as well as
UHV experimental chambers, UHV measuring devices,
Mass Spectrometers and UHV coating units?

...that a copy of this catalogue is waiting for you?
Write today to:

BALZERS

BALZERS AKTIENGESELLSCHAFT FUR HOCHVAKUUMTECHNIK UND DUNNE SCHICHTEN
FI.-9496 BALZERS. PRINCIPALITY OF LIECHTENSTEIN
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30 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 1o all usual recording
systems.

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

ACCESSORY PLUG-IN UNITS :

Code converter

Time base

Delay unit

Contro! unit

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

Parameter indicator

Remote control box

OTHER PRODUCTS :

Fas? discriminators

Fast linear gates

Triple coincidence units
Delay boxes

Attenuators

Photomultiplier bases
Transisterised 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 - TELEFHONE : (022) 44 2940

AGENTS: ZURICH OFFICE: M. Georges HERREN, Dipl. Ing. ETH. @ FRANCE:
S.A.1.P. MALAKOFF (Seine) @ I1TALY: 50C. EL. LOMBARDA-SELO MILAN @
GERMANY : HERFURTH GmbH. HAMBURG-ALTONA @ HOLLAND : DESSING-ELEC-
TRONICA AMSTERDAM-Z @ SWEDEN:QLTRONIX A.BVALLINGBY/STOCKHOLM &
U.S.A.: NUMINCO APCLLO, Pa. @ ISRAEL: PALEC LTD. TEL-AVIV @ AUSTRALIA:
A.A. GUTHRIE PTY, Lid. MARRICKVILLE, NS.W. @
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N SULAZER

plans and delivers

Pracessing Planis for :

Precision rectification
Heavy water recovery

Gas liquefying

Uperisation sterliziiin
Fown cas Cetoxificatic 7, ele.

Laboratory columns

Thermal Plants

Steam generators up to
the highest pressures
Hot water boilers and
accumulators

Gas turbines

Diesel enginas

Reactor plants for
nuclear power stations

Heal pumps

Refrigerating Plants

Ceooling installations
Tube-ice generators

Cryogenic installalions

Air condifioning plants

Heating and air conditioning planis

Axial and radial compressors
Gil-free reciprocaling compressors
Pumps

for delivering high- and

low-viscosily Hluids and corrasive media

Sulzer Brothers
Limited
Winterthur, Switzeriand

Cryogenic instailation {— 250° C) for
D20 recovery (Emser Werke AG., Domal/Ems.
Switzerland).
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EMI ELECTRONICS MAKES
A WORLD OF DIFFERENCE

bupen -
s qﬁggg;

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. It happens every day
when thousands of people working in nuclear laboratories go safely home. 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, Neutron
Monitors, Air Monitors, as well as the Wells series of modular nucleonic instru-
ments. If nuclear safety is your business, send now for full details of the EMI
range.

EMI] ||[EmMI ELECTRONICS LTD

NUGLEQNICS DIVISION - HAYES - MIDDX - ENGLAND - TELEPHOKE: HAYES 3888

IS OUR BUSINESS

AFETY

EMI NUCLEAR HEALTH EQUIPMENT

Above: Hand Monitor Type HM3 {illustrazed] and Hand and Clothing
Monitor Type HCM3—measure alpha and beta contamination
simultaneously. Screens three workers together, one for alpha and
betz contamiration of hands, two others for clothing and fostwear.
Below: Beta/Gamma Dose Ratemeter Type DAMB is a portshle general
purpose instrument for accurate readings of bete gamma dose tate
aver wide energy range. Complete circuit driven by four U2 cells.

EE428



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 220 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.

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

HIGH SPEED TAPE PUNCH 492 for 110 characters/s, self
contained power supply.

TAPE READER 494  for 10 characters/s.

ELECTRONIC SO Lo T H U R N
IE@I el—C0O ™~ swiTzERLAND
Heidenhubelstr. 24 Tel. 065 / 28545
Great Britain: 36, East Street, Shoreham-by-5ea, Sussex, tel. 4305

Germany : Girtnerstr. 60, 8 Miinchen 54, tel. 54 54 97

France : Sorelia Elecironigue, Courbevoia/Seine, 48, bd de la
Mission Marchand, tel. 333 60-15




