BOOKS

Introduction to space science, by the Staff of the
Goddard Space Flight Center (NASA), USA, edited by
W. N. Hess (New York, Gordon and Breach Science Publish-
ers, 1965, 920 pages. No price indicated).

This book is one of eight already published in Gordon
and Breach’s professional editions which are for sale to
individuals only. The series of hardback books is meant
to enable individuals to purchase reference volumes for
their own use alt a price substantially lower than that of
the books normally sold to institutions or libraries. The
book starts, therefore, with a request from the publishers
that it be retained solely for personal use and a warning
that failure to comply may cause the publisher to exercise
his legal rights.

The book is in three parts — the Earth and its environ-
ment; Space; the Solar system and beyond. The first part
covers knowledge of the earth and the region of space near
the earth extending roughly to 10 earth radii. The role
played by satellites in the advancement of this knowledge
is emphasized, for instance, by describing the studies of
aurorae and of ion and atom distributions in altitude,
latitude, type and time. It has been possible to gather
information about the earth in ways and with a speed that
could not be achieved from the ground; for example, world
wide cloud patterns, the earth’s magnetic field and the
gravitational potential field.

The second part considers ‘Space’ roughly outwards from
the edge of the pear-shaped magnetic field of the earth.
The region between this magnetopause and the immediate
solar environment shows interesting features: collisionless
shocks, turbulance, particle acceleration processes, etc...
QOutside the magnetopause, the region is dominated by the
sun and one finds the famous solar wind.

The chapter on cosmic rays should be read by anyone
interested in high-energy particle production and acceler-
ation or who desires an introduction to cosmology. An
attempt is made to cover the properties and characteristics
of the cosmic rays as known in spring 1965. Although
extensive air showers and experimental detection problems,
for instance, are not dealt with, the chapter gives a general
idea of the state of knowledge and of some current areas
of research. Active investigation, particularly of the pro-
duction and propagation of low energy solar cosmic rays
and the solar modulation of low energy galactic cosmic rays,
is under way using sophisticated detectors carried on bal-
loons and satellites. Interplanetary dust particles, cosmic
chemistry, orbital mechanics and the advent of man in
space to further the physical sciences, are other chapters
in this section.

‘The solar system and beyond’ is the third and largest
part. It deals with the planets in the solar system, the
stars and galaxies. Much of the classical discipline of
astronomy is covered here but the book reflects the fact
that, although research has started in this field, the progress
has been limited. Pictures of the moon have been taken
from space and more data has been obtained on the atmo-
spheres of Venus and Mars. However, much of the work is
still referred to in the future tense: probes to study the
atmosphere of the sun, large telescopes put into orbit above
our atmosphere, etc. This part of the book is very well
worth reading. There is an excellent chapter, with sur-
prisingly little mathematics, on the origin of the solar

system.

The chapter on space astronomy describes briefly the
observational techniques and space flight instrumentation.
But perhaps the most exciting part of the book is located
in the last three chapters about stellar evolution, extra-
galactic radio sources and nucleosynthesis. The thought-
provoking birth and death of a star, the mystery of radio-
galaxies and quasars — tentatively explained as involving
the explosion of supernovae or the gravitational collapse
of superstars — and the mystery of the formation of the
elements during the evolution of a star are all here, includ-
ing, of course, a description of the ever present neutrino
process looked upon as a kind of safety valve to carry away
large amounts of energy from the interior of a high

temperature star.

Materially, the book suffers from few printing errors
although the quality of paper and offset reproduction is not
always even. These are minor points, however, considering
the immense amount of information supplied. Each chapter
begins with a useful introduction and ends with a list of
references extending to the end of 1964; existing knowledge
of Soviet work in this field could have permitted reference
to wider and more recent sources outside the ‘western world’.
Name and subject indexes conclude this excellent volume
which should be a precious addition to the private library
of any cultivated person. R.A.

Space Science and Engineering, a collection of lectures
by seven scientists of the Marshall Flight Center, edited by
E. Stuhlinger and G. Mesmer (New York, McGraw-Hill Book
Company, 1965, 455 pages; $ 20).

This partial survey of space technology originated as a
series of lectures at Washington University (St. Louis,
Missouri) which constituted the first American course on
space technology. The lectures presented the state of the
art as it stood in 1961 and they have been brought up to
date (early 1965) by the lecturers.

The topics discussed have been selected to cover the
exploration of the universe beyond the dense layer of the
Earth’s atmosphere. The first 16 chapters — some of them,
such as ‘Cosmic Radiation’ skeletaly short, — describe the
physical features of outer space; they treat the physics of
the lower atmosphere and then introduce the reader to
the physics of the higher atmosphere and to the radiation
phenomena in space. The reader will find in this ‘science’
half of the book a wealth of data as well as numerous
references; most of the information would, however, have
gained from a more thorough development even if this had
meant expanding the volume by some 50 pages.

The second group of 16 chapters deals with the ‘Engineer-
ing’. It comprises selected topics — orbits, instrumentation
for physical measurements, propulsion and power problems
are discussed in some detail. Altogether they offer a broad
introduction to present space technology, though communi-
cation, guidance, materials and design have been omitted,
presumably again in order to limit the size of the volume.
The chapter on instruments for radiation measurements
comprises a list of sub-nuclear particles — including the
omega minus — and descriptions of detectors usable in
space, i.e. excluding bubble chambers !

This book will be of interest to students and professional
workers in science and engineeering, as well as to the layman
who is already acquainted with some physics and mathe-
matics. As such, it is perhaps less entertaining than the one
reviewed above, but it remains quite informative to a mind
open to one of the most striking scientific disciplines of
our time. R. A.
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High Energy Physics (Les Houches 1965), edited by
C. DeWitt and M. Jacob (New York, Gordon and Breach
Science Publishers Inc., 1965).

This book consists of the lectures delivered at Les
Houches, France, during the 1965 session of the Summer
School of Theoretical Physics of the University of Grenoble.
The lectures contain material that will be of value to post-
graduate experimental and theoretical physicists, although
the school was intended primarily for advanced graduate

students.

There has been a great proliferation of published lecture
notes and reprints in the field of high energy physics in
recent years; in fact, the growth rate of the literature often
appears to outstrip that of new developments. This reviewer
felt that the collection of lectures stands out both because
the content is still, a year later, in the forefront of interest,
and because a greater amount of pedagogical effort than

usual went into the writing.

A broad range of subjects is covered. The first two
chapters are concerned with symmetries and groups.
G. C. Wick’s contribution, entitled ‘Group Theory, Invariance
Principle, Symmetries’, discusses space-time invariance prin-
ciples, the Poincaré group and internal symmetries including
isotopic spin and SUs.

The second chapter, ‘Groups combining internal sym-
metries and spin’, treats recent developments in the search
for still higher symmetry. In analogy with Wigner’s SUs4
theory which combined spin and isotopic spin, the SUs theory
combines spin and SUs. As emphasized by Gursey, the
SUs group cannot describe an exact symmetry of the S-matrix
for arbitrary scattering processes.

The third chapter, ‘Introduction to the Theory of Strong
Interactions’, contains lectures delivered by M. Froissart and
R. Omnes. An enormous amount of material including
potential scattering and analyticity properties, the Lorentz
group, Mandelstam representation, and three particle inter-
actions, is clearly and simply presented. These topics are
not treated in isolation but are tied together in a manner
that gives these lectures special value. ‘The Analytic
S-Matrix: a Theory for Strong Interactions’ is the title of
the fourth chapter which is written by G. F. Chew. With
the previous chapter well understood, the reader should have
little difficulty in following this presentation of the
S-matrix theory. The emphasis in the treatment is on
physical ideas rather than mathematical derivations.

Quarks are the subject of Chapter 6. These hypothetical
particles could explain the ‘periodic table’ of the elementary
particles if they exist. The lectures were delivered by
R. H. Dalitz, who shows that some of the properties of many
of the observed particles fit the assumption that they are
composite states built up from quarks. The lectures should
raise as many questions for the experimentalist as for the
theorist.

The following chapter consists of two sets of lectures
given by D. J. Jackson. The first set is entitled ‘Particle
and Polarization Angular Distribution for Two and Three-
Body Decays’ and its purpose is to show how a spin-parity
analysis of two and three body resonances can be made from
a knowledge of the distributions and polarizations of the
decay products. This material should be of particular value
to experimentalists. The second set is concerned with
‘Peripheral Interactions’ and is a short introduction to the
peripheral model of high energy scattering, supplemented
with a reprint of a review article by Prof. Jackson on the
same subject. The ‘Theory of Weak Interactions’ is dis-
cussed by J. S. Bell in the final chapter. The material
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covered is reasonably up-to-date and includes resulis from
current algebras, and a detailed discussion of CP violation
and the K-meson complex, as well as a good review of
historical developments.

While most physicists did not have the opportunity to
absorb these lectures amidst the beauty of the French Alps,
they now fortunately have the chance to read them in this
worthwhile book. : J. H.

Dynamical Theory of Groups and Fields, by Bryce
S. DeWitt (New York, Gordon and Breach Science Publishers
Inc., 1965; paper $ 2.95, cloth § 5.95).

This book is based on lectures given by the author at the
Les Houches Summer School in 1963. As compared to the
lectures which have already been published in the pro-
ceedings of that school (Relativity, Groups and Topology;
Gordon and Breach, 1964) the manuscript is enlarged by
one short chapter. The form of this book is neither that
of a textbook nor an introduction to current research, since
only few references are given. Nevertheless, it seems to us
to be very useful as it deals with subjects which are spread
over many different journals and textbooks in the literature.

The different topics are discussed from one central point
of view, that of invariance groups with an infinite number
of parameters. These groups are called pseudo-groups by
the mathematicians. Two examples of such groups are well
known to physicists: the gauge groups of electrodynamics
with a gauge function depending on space and time, and the
general co-ordinate transformation group used in the

- general theory of relativity. Instead of the gauge group

with scalar gauge function, the author makes use of the more
general notion of Yang-Mills groups or non-abelian gauge
groups. These transform particle fields at a fixed point
according to an irreducible representation of a compact
simple Lie group and let the group parameters vary as
functions of space and time. All gauge groups necessitate
the introduction of compensating fields. In the simplest
example the electromagnetic potential is such a field, for
non-abelian groups we obtain the so-called Yang-Mills fields.
In the case of co-ordinate transformations the affinities
serve as compensating fields.

The author develops a theory for the combined system
of one particle field with abelian or non-abelian gauge
invariance in a curved space interacting with its compensat-
ing fields, the Yang-Mills fields and the gravitational fields.
His ultimate aim is the quantization of this system.

The book begins with the Lagrangian formalism of clas-
sical field theory. A review of the theory of measurement
in the manner of Bohr and Rosenfeld prepares us for the
transition to the later quantum treatment.

A conventional formulation of quantization of free fields,
a discussion of Lie groups and their generalization to infinite
parameter groups provides the language for the second half
of the book. There the author studies the quantization of
the field system and scattering matrix. The latter matrix
is introduced by means of a LSZ formalism. Deviations
from flat space-time are taken into account by perturbative
methods. The main problems are connected with renor-
malizations when additional invariance under gauge groups
is required. The problems involved are not completely
solved, but interesting outlooks are given.

Finally, we remark that the book, particularly in the
notations, profits much from Schwinger’s work. The
elegance of the notation should not, however, make the
reader forget that the mathematical rigor is rather low
throughout. W. Riihl
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PRECIPITATED UGC:

With the courtesy of EURATOM/CCR, Ispra

BALZERS.

This photograph is a direct image of the
specimen. It was taken in the new BALZERS
Electron Emission Microscope METIOSCOPE
KE 2 designed by Modllenstedt.

Please request detailed information on this Electron Emis-
sion Microscope and also on our other Corpuscular Beam
equipment for: —

Electron diffractography

Electron beam welding

lon etching

BALZERS

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

United Kingdom: BALZERS Ltd., Berkhamsted
America: Bendix-Balzers Vacuum, Inc., Rochester, New York

181



SOLOTHURN
~ SWITZERLAND

E3
-

| TR .
(3
€ .
»
e P
. -
] i -
&2 L g
’Q ° M N »
- % o
- - ——
$ L - -
ks -y
3 - . P
o = =
- - S
ok - - - "
£
% - ™ %
® e
- -
»
®
°
°
- - Lo =
hd -

The collection and recording ‘of datain
nuclear physics experiments is not
only time consuming, but at§o a
possible source of error wh.ich should
be avoided. The Borer Mpltc—Chgnne!
Scaling System fulfills this requxriement
rapidly and reliably with its versatile
equipment having counting rates up

to 100 Mc s.

The units making up the system can be
used in both high energy and low
energy nuclear physics. Each
instrument incorporates its own
stabilised power supply and can
therefore be used independently.

Scalers are available with:

6 or8decades

decimal or binary display

2,20 or 100 Mc/s count rates
single ordouble units

flexible data output using
teleprinters, punched tape,
magnetic tape, output writers,
and parallel printers

All units use solid state devices
throughout, and all components are
of the highest quality.

Borer Electronic Co are the largest
manufacturers of scalers in the
western hemisphere, and offer the
widest range of scaler systems.
Presfent us with your problem—we will
provide the optimum solution.

Please ask for latest literature, or for
ademonstration.

ELECTRONIC

Switzerland:

Heidenhube!sirasse
Telephone 0652 g5 4§“’ Solothurn

Great Britain:

36 East Stre
Telephone f:;‘.sf horeham-by-Sea, Sussex

Germany: Verkaufsbiiro Minchen

Kaiserstrasg 8000 Mi
Telephone 3: s?g ’1? Minchen 23

France: Sorelia Ele
H Clroni
?ri;f:e de Normandie, F-%qéguyb i
phone 333 82-96 e

Haly: DIS| Ny¢)

o Wiol Nuclear € 5

¥lale Lunigiana 4o, Mg;ggfahon
elephone 69 10 70

MULIT-GHANNEL SGALER SYSTEMS



WHAT’S NEW
INl INORGANIC
SCINTILLATORS ?

16-inch Diameter Nal (Tl) Spectrometer Crystals

Now available, providing improved anti-coincidence annuli, and “live”
shielding against external radiation.

Improved Energy Resolution:

Crystal-photomultiplier assemblies now incorporate a
new range of high quantum efficiency EMI P.M. tubes,
giving significantly improved energy resolution. CaF2(Eu) Crystals: For efficient X-ray or beta
Csl(Na) Scintillation Crystals particle detection featuring large light output, low

) . ’ . . beta particle backscatter, low gamma-ray sensitivity,
Available for the first time commercially, this new a4 |ow refractive index. They can be placed in

highly efficient and_stable scintillator offers many  gjrect contact with solvents and are stable in high
advantages over Csl(Tl). Diameters up to 10 inches. vacuum systems.

PROPERTIES OF Csl (Na) PROPERTIES OF CaF, (Eu)
LIGHT OUTPUT RELATIVE TO sl (T1) 20" LIGHT OUTPUT RELATIVE T0 Nal(TI) 30-50 %
DECAY CONSTANT, Microseconds 0.65 * DECAY CONSTANT, Microseconds 1.0
- DENSITY g/cm3 at 256°C 3.165
DENSITY g/om° at 25°C 49 SOLUBILITY Essentially insoluble in
MOLECULAR WEIGHT 259,81 most agueous solutians,
and other liquids.
VAPOUR PRESSURE: Millimeters INDEX OF REFRACTION
| Moat7se ! EMISSION MAXIMUM 420 to 490 mu 1470
SOLUBILITY, Grams per 100 Grams H20 160.0
THERMAL EXPANSION, per °c 470 x10° Am241 Activated Nal(Tl) Crystals: For use as
integral light pulsers in gain stabilisation techniques.
THEW;\;F%EUSGTLVJB!C 500 x 107 A small Nal(Tl) crystal doped with Americium-241
is optically coupled to the primary scintillation crystal
lNDSEUXm%FM“DEmET('g‘g I 1.787 and both are sealed into the one container. The
EMISSION MAXIMUM 420 mu 1.838 pulses from decay of the Americium alpha particles
. ' appear between 3-4 MeV on the gamma spectrum.
MELTING POINT °C 621 The graph shows the position of the pulser peak
* P, Brinckmann, Physics Letters, Vol. 15, No. 4, 305, April, 1965, relative to Caesium-137.
""Log-type’’ Crystals: New Low Background arsmev]
For 1 metre arc whole body Glass Scintillators: RN
monitoring, using “inert” light  These have background alpha activities | | PULSER|| |
pipesof pureNaltoshieldagainst  of less than 20 d.p.m. per 100g of | |Cs-137
activity in the photomultipliers. glass compared with 100 to 200 d.p.m. sazkey R
per 1009 of the standard glass scintill- w|- ]
ators. They are ideal for neutron -
spectrometry, time-of-flight work and

other applications requiring very low
backgrounds. NE 912 contains 89
lithium enriched to 959/ in Li and
NE 913 contains 8.59 lithium depleted
t0 99.999 in Li".

Full details of these new developments and of standard Nal(Tl), Csl(TI) : V\J —
and Lil(Eu) crystals and Crystal-photomultiplier assemblies on request. o THANNEL NO. “o0

NUCLEAR ENTERPRISES (G.B.) LTD

Sighthill, EDINBURGH 11, Scotland. Tel: CRAiglockhart 4060. Cables: ‘Nuclear Edinburgh’
Canadian Associate: Nuclear Enterprises Ltd., 550 Berry Street, Winnipeg 21. 1)

10K FULL SCALE

e ————
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New
Vaclon®
Pumps

Here are the new Vaclon® Pumps with speeds of
140 /s, 270 I/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 ior data sheet Vac 2227 describing the new pumps.

High VACUUM Components

immediately available from Zurich stock

7

Precision electric

Ovens and Furnaces

Heating and drying ovens, incubators, tube furnaces

Tubes made of Heralux
Q U A R T Z from our Zurich stock.
B Articles for Laboratories
and optics made of quartz

Sole agency for Switzerland and Liechtenstein

Wismer AG

Oerlikonerstrasse 88
8057 Zurich
Tel. 051 46 40 40
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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: 106

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 : 2%

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 11t OF APRIL 1966

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




Wiring and Assembly

Phone

412618

for a visit by our specialist engineers. Our
personnel attention to your problem ensures
rapid completion of instruments or sub-
assemblies from prototypes or drawings.
Single units or production batches treated

with equal enthusiasm.

41, avenue de Vaudagne

MEYRIN

Votre
maison de confiance pour

Photocopies — Appareils d’éclairage et
dispositif de développement - Papiers
pour photographies - Installations pour la
photocopie.

Héliographie — Appareils d’éclairage et
machines & développer - Nouveauté:
HELIOMATIC, machine a héliographier
avec VARILUX permettant de faire varier
la puissance d'éclairage - Papiers pour
aeveloppements a sec et semi-humides.

Bureau-Offset — Machines-offset et
plaques-offset présensibilisées OZASOL.

Dessins — Machines 4 dessiner JENNY
et combinaison de dessins - Papiers &
dessin (papiers pour dessins de détails),
listes de piéces, papiers transparents (3
calquer), papier pour croquis.

Meubles pour serrer les plans — «Sys-
téme & suspension, & soulévement et a
abaissement».

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

Seefeldstrasse 94 - Tél. (051) 24 4757

Rochar

[eleclranrgue] ssiinesr SCHLUMBERGER

A capital development in design of panel
electrical measuring instruments

Digital panel indicator A. 1454
square flange instrument 120 x120

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 5 ke/s : 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 83 measurements/second
— or external control by closing of an electric circuit.

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

Quotient Meter :
5V * 209% (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:

SCHLUMBERGER  GENEVE

INSTRUMENTATION S.A. ZURICH

187



100 MC DIGITAL LOGIC AND AN OPEN MIND ...

‘ iCH RONETICS
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