BOOKS

The boundaries of science, by Magnus Pyke (Harmonds-
worth, Pelican Books Ltd., 1963; 4s. 6d.), is an essay in the
philosophy of science rather than a ‘popular science’ book
of the usual kind. Instead of explaining a particular
scientific topic it sets out to show something of what science
itself is, using examples drawn mainly from the fields of
chemistry, physics, biology and astronomy. On the whoele, it
fulfils this task exiremely well, and the book can be read
with profit tot only by the ‘layman’ but by many scientists
and engineers who have become a little lost in the day-to-day
progress of their own speciality.

The author, a biochemist and director of a large indust-
rial research station, begins by denying the short dictionary
definition of seience as ‘ordered knowledge’ and substituing
for it ‘a way of thinking’. Science, he believes, comprises
two main tenets; the first has three parts — the collection
of facts, the construction of hypotheses, and the selection
of further observations to test the hypotheses; the sccond
is the assumption that the universe is a systematic and
ordered place and that every ohservation is eventually
capable of rational explanation.

One of the legacies of the former view of science has
been its sub-division into the branches of physics, chemistry,
biology, etc., but more than sufficient evidence is given in
the first chapter of this book to show that such sub-divisions
are no longer tenable. Even professional specializations,
although usually narrower in secope, cut across the former
boundaries.

In the second chapter, the author shows how modern
chemistry falls much more naturally under the old heading
of physies, even if the chemist still has to lcarn his own

particular trade, and physics itself is taken up in the follow-
ing pages. Is biology chemistry ¥, the author then asks, and
proceeds to prove that im many respects it is — but as
chemistry it is therefore physics ! A common link in all three
subjeets is the concept of energy, and the next chapter deals
with this in its various forms.

If this first half of the book is concerned more with a
much needed re-interpretation of established ideas, the
second part goes further imto the realms of philosophy.
The chapter on ‘evolution: animate and Inanimate’ intro-
duces the idea that our present way of thinking about
scicnee represents an evolutionary advance, compared with
the attitude of Galileo’s time, for instanee, and goes further
to suggest that higher cvelutionary steps may be in stere.
This leads the way to a discussion of the brain as an
electronic machine, in the course of which an important
distinction is made between ‘reflex’ actions, which can also
be done by electronic computers, and the seeing of new and
unexpected purposes, of which only brains are capable.
This kind of distinction, between the careful routine of
applied science for instance, and the flash of intuilion of a
Newton, an Einstein or a Heisenberg, is brought more than

once into the book.

The traditional ‘layman’s’ idea of science as something
exact, with predictable applications, is further undermined
in the next chapter, which deals with the lack of precision
inherent in words, or even in numbers, the diffieulties of
aseribing au exact cause to a particular event, the corres-
ponding ease of drawing wrong conclusions because of
preconceived notions, and the ideas of statisties. The sub-
jeet of astronomy is then used as an example to carry the
argument forward, concluding with an interesting com-

mentary on the true nature of scicnee: “Astronemers are not
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This photograph gives a general idea of the
scinfillation-counter [ay-out for the SC expe-
riment on the scaltering of polarized protons
reported on p. 116. The polarized-proton
target is hidden by its magnet (marked PT 1) ;
incident protons reach the target through aper-
tures in the concrete shielding (foreground)
and the magnet yoke. Protons scattered lo
the right at any one of eight chosen angles are
detected by means of coincidences between the
signals from the corresponding pair (one behind
the other) of plastic scintillation counters,
clearly visible ; absorbers between some of
the pairs are for energy measurements. To the
left of the target can be seen a long plastic
scintillation counter, with two photomultipliers,
of the iype mentioned by Prof. Coecconi in
last month's CERN COURIER (p. 165). Protons
recoiling from the target travel in this direction
and the position of each one as it strikes the
counter is measured, thus defining its direction
of travel. In this way each scattered proton
can be associated with its corresponding recoil
proton, separated from the general background.
Other counters in the background are used in
lining up the beam. G. Goignet is adjusting
the counter on the [eft and J. Monmejat is at
the back,
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really interested in firing ironmongery round the moon,
what excites them is the fact that they feel themselves to be
on the verge of learning something fundamental about
form, erder, and change in the world at large’. It would be
easy to subsiitute ‘high-energy physicists” for ‘astromomers’
in this statement.

The boundarics of science are reached in the last chapter,
which summarizes many of the foregoing arguments and
introduces Godel’s ‘incompleteness theorem’ to show that
therc is an absolute philosophical limit to physical thought —
human reason is incapable of achieving a watertight proof
of its own rationality. One of the boundaries of science is
thus the mind of the scientist; the simplicity of the final
atomic particle {assuming it 1o exist) is the end and the
uprovabhle mathematical principles by which it is governed
is the boundary. On the other side, the frontier is the
complexity of biological chemistry. ‘It is inconceivable
that anyone ever will be able to make a shearwater’, says
the anthor, and who will disagree with him ? The third
boundary is of a different nature, but just as real : ‘Purpose,
aestheties, impulsiveness, ethics — these are outside the
boundaries of science’, is the last sentence in a well-written,
intelligent and thought-provoking book which, with 200
closely printed pages, ‘pocket’ format, for 4/6, is very good
value for moncy., There are a few errors of fact, and the
discussion of elementary particles is now out of date, but in
this context such things are net so very important,

AGH.

Plutonium, by M. Taube (Oxford, Pergamon Press Lid.,
1964; 60 s.).

Only twenty years ago, in the course of a piece of pure
scientific research, the first man-made elements, with atomic
numbers 93 and 94, were produced. Now we have a book
surveying the tremendous wealth of detailed knowledge that
has been accumulated concerning the physics, chemistry and
metallurgy of the element plutonium, an element which is
now pruduce(i in a few countries in ton quantities annually
and whose appecarance has meant multiplying by a large
factor the world’s known reserves of energy. both those for
peaceful purposes and thosc for self-destruction. Until the
last few years all of this knowledge was a matter of tightly
held secrets for these few countries, but at the 1958 U.N.
Conference on the Peaceful Uses of Atomic Energy there

was a sudden rush to release this information.

The present book unfortunately contains no references
later than 1961, but nevertheless provides a useful broad
outline of the subject and a very large list of references
for those who wish to know more. The opening chapter
describes the physical properties of plutonium and, in
particular, the characteristics of the neutron interactions
with the various isotopes. The author is a chemist,
however, and it is on the chemistry of plutonium that he is
at his best and gocs into the greatest detail. Many block
diagrams and tables are used to describe the various
processes for the separation of plutonium from uranium
and fission products, its amalysis, and pgeneral chemistry.
Plutonium is one of the most toxic substances known and a
special chapter is devoted to the physiological effects of
plutonium, and its health physics. The later chapters deal
in detail with the metallurgy of plutonium, its preparation
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into fuel elements for nuclear reactors, and its influence on

the economics of nuelear power.

This edition is a translation from the original Polish one.
The result of the translation is a quite readable work and
only one serious error wae noticed — the confusion bhetween
the use of ‘delayed’ as applied to neutrons resulting from
the time-delayed radicactive decay of fission products and
its wrong use when applied to neutrons which are really
‘slowed’ (on a velocity scale} by collision. In his efforts to
be as complete as possible, the author has unfortunately
dragged in a variely of irrelevant pieces of information,
such as the photograph of a large white building with a
chimney which is supposedly a plutonium factory but could
equally well be a gas work. This is a minor critieism,
however. The book is a usefnl work.

C. R. Symons

The structure of afoms and molecules, by V. Kondratyev
(Groningen, P. Noerdhoff N.V.; DIL 30).

This book, translated from the Russian into English by
G. Yankovsky, covers a great deal of gruund : experimental
methods, numerical results, models that explain the resunlts,
and quantum theory for the derivation of the models. Such
a method of presenting experiment and theory at the same
time emphasizes the physical concepts and makes the book
easy to read.

The main topic of the book is, as might be expected,
atomic and molecnlar spectroscopy, and the chapter
headings are: clectrons and quanta, atomic nucleus, clec-
tronic structure of atoms, the quantum-mechanical theory
of the atom, the spcctroscopy of atoms, the atom in a force
field, the nature of chemical forces, molecular spectra,
electrical and magnetic properties of atoms and molecules,
molecular constants. An idea of the level at which the
bock is written can be gained from the fact that the second
chapter, covering the whole range of nuclear physics, does
not include any quantum mechanics. Bohr’s quantum
condition contes in the middle of chapter 3.

A theoretical physicist may be slightly disappointed :
Dirac’s equation, the Hartree-Foek methed, and the theory
of radiative transitions, for example, are omitted ; the
method of adding angular momenta is not properly derived.
Such things as the periodic system of the elements, on the
other hand, are mnicely explained. The hook contains
numerous figneres and tables, but unfortunately there is no
auther index and the subject index is very short.

HP.

Radiation sources, edited by A, Charlesby (Oxford,
Pergamon Press Lid., 1964 ; 80 s.).

This volume {which includes the work of several authors)
describes the sources of ionizing radiation that are used
particularly in the field of applied radiation and in industry,



either for chemical, biological, medical or agricultural
research, or for sterilizing food.

The various chapters deal briefly but clearly with the
following subjects: nuclear reactors (with the exception of
very powerful ones or those used for military purposecs);
high-intensity isotopic radiation seurces; Van de Graaff
accelerators; electrostatic-cylinder generators; resomant-
transformer clectron-beam generators; powerful sources for
industrial irradiation; and linear accelerators. Technical
details concerning installation in a laboratory, as well as
capital and operating costs of the equipment, are given for
each type.

A chapter is included on radiation protection in the
laboratory and in industrial plants, and anether (very short)
on measuring energy and neutron fluxes.

The book is obviously a practical one, intended to serve
as a guide for those wishing to instal radiation sources of a
certain power for research, clinical or industrial purposes.
It consists of 268 richly illustrated pages covering the
various types of cquipment and their installation, and there
is a wealth of diagrams and tables. The bibliography, which
is given scparately for each chapter, has heen brought up to
ubout 1961.

Antonio Pasinetti

LMZ ssnll 41 CERN (cont) among its own members. Moreover,

various other suggestions had been

promising technique for experimental
physicists, from the points of view of
both ease of transport and ecase of
operation.

Annual General Meeting of CERN
Staff Association

On Wednesday 2 June the Main
Auditorium at CERN was well filled
for this year's Annual General Meeting

to provide continuity, only half the
Council will retire each year, each
member being elected for a 2-year
pericd. Among other things dis-
cussed at the meeting, the previous
Committee’s proposals for new
electoral groups for the election of
the Council were approved unanim-
ously. The proposal to maintain
annual subscriptions on a voluntary
basis and at the previous levels
(Fr. 5.— for grades 2 to 5, Fr. 10.— for

put forward.

In the elections that took place
later in the month, 44 members were
appointed to the Council, with 32
deputies. The Execulive Committee
has been appointed as follows:

President
Vice-president
Vice-president

Pierre Lazeyras
Jacques Gioria
Aldo Michelini

of the Staff Association. Representa-
tives from the Staff Council of the
United Nations were also present and
messages were received from the
Staff Associations of the World
Health Organization and the [nter-
national Telecommunications Union,
who were unable to send ohbservers.

CERN/PI 85.4.65

A summary of the activities of the
previous year was given by Dr. G.
Vanderhaeghe, the retiring Chairman
of the Association, and both this
report and the financial report were
manimously approved by the meet-
ing. An important task of the Com-
mittee had been to make a careful
examination of the Statutes of the
Association, in the light of experience
since it was set up and of the growth
and consequent changes that have
taken place in CERN as a whole. As
a result, a completely revised set of
Statutes had been produced and
circulated before the meeting. These
were adopted in principal, but a
committee is to be charged with their
final drafting, in the two official
languages of the Organization, before
final submission to the members of
the Staff Association for approval.

grades 6 to 9 and Fr. 16.— for grades
10 to 14) was also approved, after

Joan Rice Secretary
Claude Degrange Treasurer
Eugénie Iseli Journal .

Because particles such as protons, pions and kaons can be guided from one place to another and

‘sorted’ in momentum by magnetic fields, in much the same way as light can be sent from place to
place (and ‘sorted’ into different colours) by means of prisms and lenses, the design and cons-
truction of suitable electromagnets plays a large part in the technology of sub-nuclear physics.
In this photograph, Antoine Magouriotis, of CERN’s TC Division, is seen with a new magnet (TC 15)
developed in the Division and now installed at the beginning of the my; beam line which provides

antiprotons, pions or kaons for the 81-cm Saclay/Ecole Polytechnigue (Paris) hydrogen bubble

An important organizational change
adopted in the new Statutes was that
in future, instead of the separately
elected Committee and Chairman,
there will be an elected Staff Council,
which will itself elect an Executive
Committee, including a Chairman, from

magnet in the beam line.

density of 50A/mmaz.

chamber. It is this magnet which directs the particles away from the synchrotron towards the next
It is small, so that it can be fitted close in to the target, and powerful
since it has to bend the particles as soon as possible in the direction of the bubble chamber. The
distance between the poles is 21 mm and the peole length 840 mm (effective length 870 mm).
A field of 21 300 gauss is produced, using a total current through the coils of 800A with a current
This exceptionally high value is obtained by using an advanced system of
cooling for the coils, and the connecting pipes for the many parallel circuits are cleatly seen in
the photograph ; it is of interest to compare the thickness of the bus bars carrying the current to
and from the coils with the thickness of the coil conductor itself.
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BI-LINGUAL SECRETARIES

whose mother-tongue is English or French, and who are between 25 and
40 years of age. They must be capable of taking shorthand, and of typing,
in French and in English. In addition they should have had several years of
secretarial experience, during which time they should have held a respon-
sible position, working independently and showing proof of initiative.

Candidates, who must be nationals of CERN Member States, are invited to
write for an application form, quoting reference CC/65/8 to :

Personnel Division, CERN, 1211 Geneva 23, Switzerland.

Vacuum

[
' Backing
P u m ps 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.

Wismer AG At the same time the pump oil

is filtered.

Oerlikonerstrasse 88
8057 Zurich
Tel. 051 46 40 40

We shall be pleased to place detailed
documentation at the disposal
of our customers.
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PHILIPS

HARD
FACGTS

The Philips Neutron Generators are
compact, moderately priced instru-
ments featuring highly universal
performance in industrial applica-
tions and in research or educational
experiments. They offer particular
advantages for use in reactor
kinetics studies.

about the Philips Neutron
Generators

Sealed-off tube proven in practice . . .

The standard neutron tube produces a continuous mono-
energetic 14 MeV neutron flux of 108n/s and a pulsed 14 MeV
flux of 10%n/s. by the D-T reaction. All outputs are available
immediately after switching on of the generator.

has optimal life warranty conditions . ..

The life of the Philips neutron tubes is warranted for a period
of 500 hours of normal operation, This means that if break down
occurs during the first 50 hours of operation, tube replacement
is without any charge. In case of break down between 50 and
500 hours of operation, tube replacement is on a prorata basis.
Life expectancy is well over 1000 hours.

is safe and simple to operate . ..

Design of the Philips neutron generators s aimed at uitimate
protection of the operating perscnnel, The tube is hermetically
sealed-off and employs a self-lcading target system which
needs never to be opened for maintenance or target replace-
ment. Neither pumps nor celd traps are required thus elimina-
ting any radiation hazards due to discharge of trititum to
atmosphere or absorbtion of titium in pump cil.

Maximum degree of mechanical and electrical flexibility is
offered by suitable cables between neutron tube and.control
equipment. The latter is housed in a19 inch cabinet for desk top
use and contains all facilities for remote control of the tube.

and is now available in a version vielding 3 x 101 n/s
Further development of the existing neutron tube has led to
a new source producing a pulsed monc-energetic 14 MeV flux
of 3x 108 n/s for 3ps pulses and of 3 x 1010n/s for 3 ... 50O
ps. The averagé cutput and the yield in case of continuous
operation is 108n/s. The tube can directly be controlled by
Philips standard electronic, modular constructed instrumen-
tation.

These are hard facts, telling facts. There are more, al! deserving
your attention. Ask for Nuclear Report no. 79.136 BE, and for
the brochure covering the Philips series of neutron generators,

AN EXTENSIVE RANGE OF PROGRESSIVE iNSTRUMENTS
The progressiveness of the neutron generator is shared by the
complete line of Philips Nuclear Equipment. You will find full
information on this line in the 10 sections of the 87-page
Catalogue No. 5 on Nuclear Equipment;

Counters - Ratemeters - Automatic Spectrometers - Integrated
Systems and Custom-Engineered Equipment - Monitors -
Diagnostic Radicisotcpe Equipment - Neutron Generators -
Radiation Detectors and Ancillaries - Modules - Cabinetr,
Racks and Mcdule Housings.

A free copy is yours for the asking |

PHILIPS

Scientific Equipment Division

The M.E.L. Equipment Company Lid.
207 Kings Cross Road, London W.C. 1
Telephone : TERminus 2877

overseas enquiries:

Philips, Scientific Equipment Dept,
Eindhoven, The Netherlands.

PWA 47
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Did You
know......

that there exists in the new BALZERS catalogue
Volume 1 a large informative section devoted to Ultra
High Vacuum components? It 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 > 18-'* 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
FL-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 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 :

Code converter

Time base

Delay unit

Contro! unit

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

Parameter indicator

Remcte control box

® o0 0 08 oo

OTHER PRODUCTS:

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 2940

AGENTS: ZURICH OFFICE: M. Georges HERREN, Dipl. Ing. ETH. ® FRANCE:
S.A.LLP. MALAKOFF (Seins) @ ITALY: SOC. EL. LOMBARDA-SELO MILAN @
GERMANY : HERFURTH GmbH. HAMBURG-ALTONA @ HOLLAND: DESSING-ELEC-
TRONICA AMSTERDAM-Z @ SWEDEN : OLTRONIX A.B.VALLINGBY/STOGKHOLM @
B.S.A.: NUMINCO APOLLO, Pa. ® ISRAEL: PALEC LTD, TEL-AVIV @ AUSTRALIA:
A.A. GUTHRIE PTY, Ltd. MARRICKVILLE, N.S.W. @
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SUILAER

ptans and delivers

Processing Plants for :

Precision rectification
Heavy water recovery

Gas liquefying

Uperisation sterilizing

Town gas detoxification, efc.

Laboratory columns

Thermal Plants

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

Gas turbines

Diesel engines
Reaclor plants for
nuclear power stations

Heat pumps

Refrigerating Plants

Cooling installations

Tube-ice generafors

Cryogenic installations

Air conditioning plants

Heating and air conditioning plants

Axial and radial compressors
Qil-free reciprocating compressors
Pumps

for delivering high- and

low-viscasity fluids and corrosive media

Sulzer Brothers
Limited
Winterthur, Switzerland

Cryogenic installation (—250° C) for
D:0 recovery (Emser Werke AG., Domalt/Ems,
Switzerland)




