BOOKS

Elementary-particle physies, by Guunnar Killén
{Recading, Mass., Addison-Wesley Publishing Co. Ine., 1964 ;
$ 15.00), is a volume of the Series in Advanced Physics,
which has Morton Hamermesh as Consulting Editer.

As pointed out by the author, most hooks of this kind
are a somewhat expanded and modernized version of a
course given by the writer at some university in a certain
vear. The present book is no exception, being based on
4 course on phenomenological elementary-particle physics
given in the academic year 1961-1962 in the department
of theoretical physics at the University of Lund, Sweden.
The bibliography is updated to ineclude part of 1963,
extending in a few cases Lo work published in 1964, As
a rcsult, the book represents the most up-to-date text on
the physics of elementary particles that can be found in
a library at the present moment. This fact alone, although
ephemeral, is by itself a good reason for the student to

read the hbook or at jeast parts of it.

The book, as envisaged by the author, is dirceted towards
the physics stodent who wants to specialize in the ficld
of elementary particles. Tt should be pointed out, however,
that the student in question should have a good theoretical
background and a main interest in theoretical physics.
In particular, he should have a thorough knowledge not
only of ordinary non-relativistic quantum mechanics but
also of the Dirac equation, and some knowledge of field

(uanlizalion.

In conformity with this purpose, all experimental details
have been left out and the emphasis directed towards
theoretical metheds and techniques applied to specific
problems as illustrations. This, of course, is the correct
theoretical approach, but it may leave the unbiased
reader under the impression that the field of elementary-
particle physics is, after all, only a collection of theoretical
calculations, herc' and there approximated by some
experimental result. As for the biased expcrimental reader,
he may sometimes wonder : for example, when, concerning
;the experimental numbers quoted, he learns that ‘some
precautions have been taken that the values given are not
entirely ridiculous’. Hopefully, this was not done on the
hasis of a comparison with the theoretical calculations !

The book is divided inte three main parts: strong
interactions of non-strange particles {191 pages}, strong
interactions of strange partieles (59 pages) and weak
interactions (199 pages). In addition, a large introduction
(38 pages) deals extensively with subjects like notations,
definitions, the list of elementary particles, relativistic
kinematies and S-matrix properties. The methods by which
the masses of the clementary particles have heen measured

are reviewed in detail.

The part on the non-strange strong intcractions is mainly
devoted to the properties of the pion. A good survey of
its spin and parity determination is given; the concept
of isetopic spin is developed up te its applications in
conncxion with the formalism of secend quantization. The
scattering of pions by nucleons is then discussed from
a phenomenclogical point of view (a good collection of

the relevant experimental results is presented), although
with a tendency to dedicate more space to such quibbles
as the Yang ambiguity than 1o the more physical content
of the scattering experiments. Directly connceted with
this attitude, the trecament closes with a pessimistic note
on the practical use of scattering techniques for the
determination of the quantum numbers of the nucleon
resonances. A chapter is dedicated 1o the formal theory
of pion-nucleon scattering, dealing in particular with the
static model and the forward dispersion relations. Pion
photoproduction and multiple pion production in pien-
nucleon collisions and ;]') annihilations are given one
chapter  each. The old-fashioned approach to pion
resonances by means of the cxtrapolation method is given
perhaps too much emphasis in view of the scarcity of
results it has produwced. Some of the resonances are
discussed in detail, like g,  and w.

The second part, on the strong interactions of strange
particles, gives a somewhat hurried view of the prepertics
of these particles, of their mquantum numbers and of the
scattering of K-mesons on nucleons. A careful compilation
of all the cxisiing seattering data can be found in the
section devoted to the phenomenology of the K-nucleon
interaction. Unfertunately here again, as for the case of
pien-nucleon scattering, a critical attitude pervades the
treatment of the scattering experiments, all to the
detriment of a reasonable understanding of these phenomena.
It must be said, however, that ample space is dedicated
to a very useful phenomenolegical approach Ilike the
Dalitz-Tuan analysis of the low energy KN problem. A
number of, strange resonances are discussed and some of
the methods for the determination of their spin and

parity are explained.

The part on the weak intcractions is prebably the most
expanded and detailed section of the book. A general
introduction on symmetry properties decals clearly and
exhaustively with concepts like space and time reflections,
charge conjugation, G-parity and CPT, all the time
remaining very near their physical significance and without
making explicit recourse to group-theoretical arguments.
In a well-organized series of chapters, the behaviour under
weak interactions of the nucleon, the p, the @, the K and
the hyperon is systematically examined.

At the end, three appendices (40 pages) summarize the
main concepts and formulae rclative to angular momentum,
the Dirac equation and the second quantization. Excellent
author and subject indexes close the book.

A final remark about the topics which do not appear;
the main absentee is the electromagnetic interaction, for
which the author feels that exhaustive treatments already
exist in several textbooks. Nucleon-nucleon scattering has
been left out, considering that its pedagogical value is
alrcady expleited in the analogous problem of 7 and K
scattering. Subjects like diffraction scattering in general
and higher symmetry schemes among elementary particles
have been considered too controversial at the present
stage to be included.

M. Ferro-Luzzi
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Also received:

Light scattering from dilute polymer solutions, edited
by D. McIntyre and F. Gornick (New York, Gordon and
Breach Science Publishers Inc., 1964 ; § 5.95) — vol. 3 of
International science review series, presenting 33 papers
(including five English translations) covering the basic
literature on the use of light scattering as a probe for the
measurement of the molecular properties of polymeric

solutes.

Reviews of plasma physics, vol. 1, edited by
M.A. Leontovich (New York, Consultants Buream Enter-
prises Ine., 1965 ; § 12.50) — translation from the Russian
edition of 1963 but incorporating new material ; compre-
hensive intreduction to ‘classical’ plasma physics containing
papers on orbit theory, collisions in fully ionized plasmas,
plasma transport phenomena, and plasma thermodynamics.

The propagation of gamma gquania in matter, by
0.1 Léipunskii, B.V. Novozkilov and V.N. Sakharov
{Oxford, Pergamon Press Iid., 1965; £ 5) — edited
translation of 1960 Russian edition ; essentially describes
the theory of the propagation and absorption of gamma
quanta, including the effects of multiple scaltering,
primarily for applications in reactor techmnelogy.

Two-group reactor theory, by J.L. Mcem (New York,
Gordon and Breach Science Publishers Ine., 1964 ; § 20.50)
— written for the graduate student working for a higher

degree in nuclear engineering ; emphasizes the engineering
analysis of nuclear reactors rather than the underlying
reactor physics.

Energetics in metallurgical phenomena, vol. 1, edited
by W.M. Mueller (New York, Gordon and Breach Science
Publishers Inc,, 1965; cloth $ 19.50, paper § 9.50) —
subject matter of cight one-week lecture series at the first
Seminar on energetics in metallurgical phenomena, Univer-
sity of Denver, 1962.

L’oxydation des métaux, fome II, monographies, by
J. Bénard (Paris, Gauthier-Villars, éditeur, 1964) — second
volume, dealing more with practical applications of oxidation
phenomena, of book reviewed in CERN COURIER, vol. 2,
no. 11 (November 1962), p. 11.

Unit processes in hydrometallurgy, edited by ME.
Wadsworth and F.T. Davis (New York, Gordon and Breach
Science Publishers Inc., 1964 ; paper § 9.50 for each of
3 volumes, cloth § 47.50 complete) — vol. 24 of series on
Metallurgical Society Conferernces; based on papers presented®
at the International symposium held at Dallas, Texas, in 1963.

Deformation twinning, edited by R.E. Reed-Hill, J.I. Hirth
and H.C. Rogers (New York, Gordon and Breach Science
Publishers Tne., 1964 ; cloth § 25.00, paper § 11.50) —
vol. 25 of series on Metallurgical Society Conferences;
proceedings of the Conference at Gainesville, Florida, in 1963.

Vacuum

Pumps

Wismer AG

Oetrlikonerstrasse 88
8057 Zurich
Tel. 051 46 40 40

Backing

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 ol
charge of the pump continuously and
automatically has been

solved by HERAEUS in a simple and
interesting way.

At the same time the pump oil
is filtered.

We shall be pleased to place detailed
documentation at the disposal
of our customers.
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£CERN: has a vacancy for a
% &

Vacuum engineer

Applications are invited from candidates with a University degree or

equivalent qualification, and several years' ultra-high-vacuum experience.

The duties will be to participate in the construction of the vacuum chamber
of the Intersecting Storage Rings for the CERN Proton Synchrotron

{diameter 300 metres, pressure 107 Torr).

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

write for an application form, quoting reference No. ISR-VAC-016, to :

Personnel Division, CERN, 1211 Geneva 23, Switzerland
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from Hewlett-Packard

Over 14 years of extensive experience in digital
instrumentation, particularly electrenic counters,
was used in developing these first nuclear instru-
ments from Hewlett-Packard. They are the begin-
ning of a complete instrumentation program for
detecting, counting, displaying, and recording
nuclear events.

Advanced hp circuit design, components, and

manufacturing technique offer you significantly
increased reliability. Also, packaging concepts
new to the nuclear instrumentation field give you
more flexibility in combining individual units for
specific applications.

Here, in block diagram form, are the new
Hewlett-Packard instruments:

Low-
voltage
Detectar Amplifier Sianal Discriminator Scaling Digital
|_{and pulse g aor single- | land/or || readout % BCD
shaper - channel ana- timing to auxiliary
lyzer circuitry equipment
Scintillation Detector Scaler
hp 10601A hp 5201L Pulse Height Analyzer/Scaler-Timer
hp 10602A hp 5202L Scaler-Timer
hp 10611A . hp 5203L Scaler
hp 106124 High-voltage
hp 106134 supply
hp 10614A
hp 5551A

Notice that a complete scintillation detector is in
one unit, single channel analyzer/scaler-timer
function in a second, while a third provides stable
driving voitages. Both the single channel analyzer
and the scaler-timer are in a single hp module.
The detector includes Nal (Tl) crystal and photo
multiplier tube plus amplifier.

THREE SCALER-TIMERS OFFER BROAD VER-
SATILITY

5201L — A scaler-timer with a single channel
pulse height analyzer {ideal for differential gamma
ray analysis)

52020 ~ A scaler-timer with an integral discrim-
inator for growth counting.

5203L — A scaler without timer. Can be manually
operated, externally gated or slaved to a 5201L
or 5202L

Both the 5201L and 5202L wili totalize counts,
count for a preset time or register time for a pre-

set count. All three instruments have a multiple
pulse resolution of 200 nsec and are available
with a choice of BCD outpuis (*£1-2-4-8) or
(+1-2-2-4).

SCINTILLATION DETECTORS

(3x3 or 2x2 inch; solid or well) are extremely
stable, well shielded units which feature high
resolution combined with focus control. Premium
selected crystals and photo multiplier tubes are
integrated in these detector assemblies. In addi-
tion, solid state amplifiers are included which
have gain and pulse shaping capability to drive
directly into a single channel analyzer. No addi-
tional linear amplifier is necessary.

The 5551A is a stable, highly regulated supply
offering an output of 170 to 1615 volts.

For maximum reliability in value-priced nuclear
instrumentation cali your Hewlett-Packard Field
Office.

Switzerland
Ingenieurbiiro M. P. Frey
Bern, Tel. (031) 420078

Belgium
Hewlett-Packard Benelux S.A.
Brussels, Tel 11.22.20

HEWLETT @ PACKARD

England
Hewlett-Packard Limited
Bedford, Tel. 6.80.52

Eurcpean Headquarters
Hewlett-Packard SA
Geneva, Switzerland, Tel. {022) 428150

France Itafy .
Hewlett-Packard France Hewlett-Packard !taliana S.p. A.
Paris 13s, Tel.707.87.19 Milan, Tel. 69.15.84/5/6

Germany Rome-Eur, Tel. 561.25.44-5
Hewlett-Packard Vertriebs-G.m. b.H.
Frankfuri a.M., Tel. 52.00.36

HP Instrument AB

Holland Solna, Tel. §3.08.30
Hewlett-Packard Benelux, N.V . &
Amsterdam, W, Tel. 13.28. 988 13.54.99 Géteborg, Tel. 27.68.00

Sweden
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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 638 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, seif
contained power supply.

TAPE READER 494 for 10 characters/s.

~-CO T sWITZERLAND

Heidenhubelstr. 24 Tel. 065 / 28545
Great Britain: 36, East Street, Shoreham-by-Sea, Sussex, tel. 4305
Germany : Gartnerstr. 60, 8 Minchen 54, tel. b4 54 97

France : Sorelia Electronique, Courbevoie/Seine, 48, bd de la
Mission Marchand, tel. 333 60-15
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THE EDINBURGH SERIES

TRANSISTOR ' INSTRUMENTS

The modular transistorised instruments of the Edinburgh Series offer corn-
siderable versatilityin the formation of complete counting systems. Researchers
in nuciear physics, biochemistry, medicine, reactor control and industry can
specify their immediate requirements with confidence as the capabilities of
systems are easily extended.

The Edinburgh Series consists of over sixty standard solid state modules
including non-overloading amplifiers with double delay fine differentiation,
and single or double RC integration and differentiation; a fast “jitter-free”
high stability pulse height analyser; and scalers with six or eight decades
and 100 to 700 nanosecond resolving times, featuring read-out, programming
facilities and automatic print control (see illustration for NE 5080 which is a
100 nanosecond eight-decade scaler with automatic read-out and preset
count). Precision timers with tuning fork references, logarithmic and linear
ratemeters, coincidence and anticoincidence units, linear gates, and half life
measuring instruments are also available.

Examples of two Edinburgh Sevies systems illusirated here are the NE 8602 Aufomatic
Scanning Spectrometer designed to provide a sirip chart record of activity and energy
spectrum of gamma, alpha and beta emitting samples; and the Fast|Slow Coincidence
\Epe'tctmmeter NE 8501 designed round the versatile 10 nanosecond NE 5704 Coincidence

E.

Mew additions to the Edinburgh Series range, charge sensitive
Preamplifier NE 5283, Pulse Amplifier NE 5259, Analyser NE 5159, Biased
Amplifier NE 5261and Linear Gate NE 5730, provide convenient and versatile
low noise analysis systems for high resolution semiconductor detector
spectroscopy.

2

Write for Tull details in 1965-66 Catalogue.

nuclear enterprises (6.B.) Itd.

SIGHTHILL, EDINBURGH 11, SCOTLARD - Tel. CRA 4060 - Cables NUGLEAR, EDINBURGH

Canadian Associate: Nuclear Enterprises Ltd. 550 Berry Street, Winnipeg 21
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EMI ELECTRONICS MAKES
A WORLD OF DIFFERENCE

In the time that it takes you to read the first few lines of this advertisement you
could be compleiely checkad by an EMI ragiation monitor. This happens every
day 50 that thousands of people working in nuclear establishments go home
sefe from radioactive contamination. The new generation of EMI Nuclear
Health Monitors, the largest range in Europe, includes instruments to meet the
needs of estanlishments 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 Mionitors, as wefl as the Wells series of modutar nucleonic instruments,
If nuclear safety is your business, send now for full details of the EMI range.

m:' EMI ELECTRONICS LTD

NUGLEDHICS DIYISION * HAYES - MIDDX - ENGLAND - TELEPHONE: HAYES 3088
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IS OUR BUSINESS

E4 NUGLEAR HEALTH EQUIPMENT MEETS EVERY NEED
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Adsorption and
Desorption of

Water Vapour on
«Molecular Sieve 5 A»

p1 == 0.060 torr, p2 == 0.085 torr, T === 320 “K

+ 4104 Tor"'l/g'sec
+ 3-10¢
210

+ 1104

o ——

SORBOPRINT SPG 1

A complete measuring equipment for:

Adsorption
Isobar measurement of the adsorption or desorption rate.
Also determination of adsorbed or desorbed gas quantities.

Absorption
Determination of coefficients of diffusion and of gas
solubility.

Permeability
Determination of the penetration times.
Measurement of diffused gas quantities.

Drying
Determination of the solvent content.
Measurement of the drying speed.

BET-isotherms
Determination of specific surfaces.

. ' ' ®
BALZERS AKTIENGESELLSCHAFT FUR HOCHVAKUUMTECHNIK UND DUNNE SCHICHTEN
FL-9496 BALZERS -+ PRINCIPALITY OF LIECHTENSTEIN

DISTRIBUTED BY BENDIX-BALZERS VACUUM, INC. ROCHESTER, NEW YOR¥

203



35 Mc MULTISCALER SYSTEM

WITH AUTOMATIC RECORDING
OF INFORMATION

Completely transistorised
Guaranteed to werk up to 55° C (131° F)
version of the system .develeped at CERN - the European
i i Organisation for Nuclear Research.
s i i e Compatible with CERN standard systems.

i s Results recerded by print, punch or magnetic tape.
) Rapid adaptation by general control unit to afl usual recording
systems.
Scaler input level : 500 mV min., 12 V max. Resolution better than
30ns with triple pulsing.

ACCESSORY PLUG-IN UNITS :

¢ Code cenverler

Time base

Delay unit

Contro! unit

Scaler convertible from 2 % 3 tc 1 % 6 decades
10 channrel pattern unit

Parameter indicator

Remote control box

OTHER PRODUCTS:

Fast discriminators

Fast linear gates

Triple coincidence units
Delay boxes

Attenuators

Photomultiptier 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 2940

AGENTS: ZURICH OFFICE: M. Georges HERREN, Dipl. Ing. ETH. @ FRANCE:
S.A.LP. MALAKOFF (Seine) @ ITALY: SOC. EL. LOMBARDA-SELO MILAN @
GERMANY : HERFURTH GmbH. HAMBURG-ALTONA ® HOLLAND : DESSING - ELEG-
TRONICA AMSTERDAM-Z @ SWEDEN :OLTRONIX A.B.VALLINGBY/STOCKHOLM @
U.5.A. : NUMINCO APOLLO, Pa. # ISRAEL: PALEC LTD. TEL-AVIV @ AUSTRALIA:
A.A. GUTHRIE PTY, Lid. MARRICKVILLE, NSW. &
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Research physicists

with considerable experience in the field of elementary-particle physics
who would like to carry out research using hydrogen or heavy-liquid bubble

chambers.

Minimum qualifications : Ph. D. in nuclear physics or equivalent and at least

five years of post-doctorate research experience.

Salary scales in the range 3000-4000 Swiss francs per month {net) plus
non-resident and family allowances and usual social-security benefits.
Annual leave of six weeks ; home leave (travel paid} every second year.
Initial contract for three years, normally renewable for a second period of

three years.

For further details and application forms write to :

Dr. W.O. Lock,
Personnel Division,
CERN,

1211 Geneva 23,
Switzerland.
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Applied physicists
and engineers

with considerable experience of the physics and engineering problems
associated with research using large particle accelerators, for example in

the design and operation of

large bubble chambers (including the cryogenics)

|

electrostatic and radio-frequency separators

]

— beam-transport systems

— electronic devices for beam monitoring and control.

Minimum qualifications : Ph. D. in physics or engineering, or equivalent
qualifications, and at least five years’ experience in one of the fields listed

above or a related field.

Salary scales in the range 3000-4000 Swiss francs per month (net) plus
non-resident and family aliowances and usual social-security benefits.
Annual leave of six weeks; home leave (travel paid) every second year.
initial contract for three years, normally followed by the possibility of a

second three-year contract or an indefinite appointment.

For further details and application forms write {o :

Dr. W.O. Lock,
Personnel Division,
CERN,

1211 Geneva 23,
Switzerland.




