simultaneous momentum measurement will then give
the mass of the particle, and this is what we necd for
discovering heavy, wstable or semi-stable particles
produced at large angles by colliding beams.

At this point one may ask what is the probability of
production, per interaction, of a pair of such hecavy,
strongly interacting particles, say a quark 15 times
heavier than a proton ? The rule of thumb is:

probhability per interaction s (m /M)2,
giving ~. 107 with M = 15 GeV,
(mﬂ = mass of a1 meson).

Since a system of large and fast scintillators can
cover a solid angle of ahout 0.1 sterad, the rate of
measurable cvents could be about 100 per hour — =z
comfortable cne — if these particles exist.

Why go on ?

I cannot finish without asking the general guestion
that involves us all. Why do we want to know these
things, and urgentiy ? Could it not be that we are a
cast of maniacs, who try to solve problems created
only by our machines, problems ncot at all important
for the cquilibrium of nature, the nature we live in ?

If that were the case, if our pure science were so
pure as to be of no foreseable utility, then I fear that
in the long run Society would stop us from progressing
so fast. We begin to be a burden to Society when we
go on asking for larger and costlier accelerators.

My answer to these disturbing questions is that,
practical applications apart, we are not so queer and
that our prohlems are not Byzantine. My faith comes
from the fact that there are places in the universe where

maiter consists uniquely of particles having an energy
of 1012-1013 eV each, and these places are light years in
dimensions and contain a number of particles equi-
valent to millions of suns. I have in mind, of course,
the centre of the radio galaxies.

Mesonic matter is thus not only produced in the odd
situations present in our accelerators (or in the even
more odd cne that will be created by colliding beams),
but it is also the basic matter at the centre of not-so-
rare galaxies, Possibly even the apparent rarity of
these objects is due to the fact that galaxies remain in
those conditions only for a small fraction of their
evolution. Perhaps all galaxies, all of us, went or will
go through that stage., Thus the GeV, the TeV world*®
cannot be an abstraclion, since it is deeply connected
with the nature that surrounds us. It is even imagin-
able that in time we will be ahle to exploit it to our
advantage,

The parallel with stellar evolution is too banal for us
to dare to think that, mutatis mutandis, it will be appli-
cable in this case. But I cannot help recalling that
what, forty years ago, looked like the impossible
problem of understanding how the centre of the =sun
kept on burning is nowadays reduced to the still
difficult but not so Iimpossible problem of making
nuclear energy econcomically competitive with coal
hurning.

Can we afford to be ignorant about these problems;
can we avoid asking what is the equation of state of
matter at these excitations, what are the properties of
a mass collapsing towards the relativistic limit? Can
we afford to wait? According to the rules of the
human game, we must go ahead, and as fast as we can @

* TeV: 1 Tera-elecironvolt = 107 eV = 1000 GeV.

BOOKS

Nuclear radiation detection, by William J. Price (New
York, McGraw-Hill Book Co., 2nd ed. 1964; $12.75).

This volume is the sccond ecdition of a text-book deve-
loped for use by students of the Nucleonics Instromentation
Course at the U.S. Air Force Institute of Technelogy. In
the beok, according to the author, ‘an attempt is made to
collect the basic information on all the important nuclear-
radiation detectors in use today... including sufficient
specific information to enahle the reader to select his ¢wn
detection cquipment and, in many cases, to apply it
Although not explicitly stated, the main emphasis is on those
problems and techniques most frequently met in reactor

physics, low-energy nuclear physics and dosimetry.

The first chapter covers many of the cssential aspects of
the interaction of radiation with matter, treating particularly
proton, neutron, electron, gamma-ray and fission-fragment
interactions. This, together with the next two chapters,
surveying detection methods and the statistics of detection
systems generally, provides a foundation for the more

detailed study of detectors in the [ollowing sections.

Succeeding chapters are devoted to jonization chambers,
Geiger-Miiller counters, proportional counters, scintillation
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detectors, and  semiconductor radiation detectors. The
chapter entitled ‘Photegraphic emulsions and other detection
meihods’, which briefly mentions eloud chambers, bubble
chambers and spark chambers, includes a section on chemi-
cal and ecalorimetric techniqmes. A scparate chapter is
devoted to methods of neutron detection, because of the
special preblems invelved and heeanse of the importance of
neutron measarements. In the concluding chapter a more
detailed treatment of the electronics used for nnclear-

radiation detection is given.

The scope of this single volume is large: consequently,
the treatment is mainly descriptive and little attempt is
made to derive most of the equations used. Nevertheless,
much quantitative data are given and a useful guide to
students is provided by means of frequent numerical
examples interspersed throughout the text. A guud balance
is obtained hetween practical and theoretical considerations
and, on the whole, the aims of the author can be considered
to have been largely fulfilled.

Although the trcatment is generzlly concise and the
presentation logical there are, occasionally, passages which
are either misleading or not altogether clecar. For example,

Centinued on p. 108



has vacancies for

Beam and Magnet
Engineers

who should be graduate physicists, or engineers, with a good knowledge
of applied mathematics and some experience of precision measurements.

A knowledge of computer programming would bé an advantage.

Successful applicants will take part in the design and construction of the
magnet and beam-transfer systems of the new Intersecting Storage Rings
for the CERN Proton Synchrotron.

The work, which will be carried out by teams, will include the computation
of magnetic fields and particle trajectories, mechanical and electrical
design of magnet components, acceptance tests, construction of equipment
for precision magnetic measurements, and execution of systematic

measurements on prototypes and during production.

Candidates with a good knowledge of English and some knowledge of
French (and who must be nationals of CERN Member States) are invited to

write for an application form, quoting reference CC/65/7, to:

Personnel Division, CERN, 1211 Genéve 23, Switzerland
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Vacuum

Pumps

Wismer AG

Oerlikonerstrasse 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 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 oil

is filtered.

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

the wvariation of photomultiplier single-electron pulse
amplitude is due to the statistical nature of the multi-
plication process rather than to any ‘variation in secondary-
emission ratio’, as stated on p. 181. In discussing noise in
pulse amplifiers on p. 381, it is not ‘*the low resistance
associated with a short elipping-time constant...” that

. thermal noise intolerable’, but rather the

>

W‘Du]l_l mﬂke :
correspondingly inereased bandwidth; indeed, the noise
generated by the resistor decreases with its resistanee.  The
fact that the d.c. feedback amplifier on p. 406 is phase-
inverting is not mentioned, and there is confusion in the
application of the appropriate sign, which appcars corrcetly
in some equations and wrongly in others. No explanation
is given here of the virtual-earth principle and it is by no
means clear that ‘the amplifier (of gain G} is seen 1o act
as a current amplifier...” with the feedback acting such
that “ ..the input capacitance C is reduced to C/(1+G).
The time constant of the Input eircuit is indecd reduced
to RC/(1+G), but because the feedback reduces the input

resistance R to R/{1+G) rather than affecting C.

.

Many additions have been made since the first edition,
and the extensive set of references has been largely brought
up to date. Newcomers to the field of nuclear radiation
detection should find the book useful, and the chapter
devoted to semiconductor detectors should prove valuable
as an introduction to the subject. Notable omissions in the
range of topics covered arc time-of-flight techniques, and
only very little space is devoted to multichannel analysers.
On the other hand, it is difficult to sce why any space was
devoted, for example, to bubble chambers in a volume
which otherwise almost completely ignores high-energy

radiation.

B. Z.
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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 Ja
photocopie.

Héliographie — Appareils d'éclairage et
machines a développer - Nouveauté:
HELIOMATIC, machine 4 héliographier
avec VARILUX permettant de faire varier
la puissance d'éclairage - Papiers pour
développements & sec et semi-humides.
Bureau-Offset — Machines-offset et
plaques-offset présensibilisées OZASOL.
Dessins — Machines a dessiner JENNY
et combinaison de dessins - Papiers a
dessin (papiers pour dessins de détails),
listes de piéces, papiers transparents (a
calquer), papier pour croquis.

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

OZALID ZURICH

Seefeldstrasse 94 - Teél. (051) 24 47 57
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Nal (T1), Gl (TI ) and Lil (Fu)

Scintillation Crystals

STANDARD MOUNTED GRYSTALS AND
CRYSTAL PHOTOMULTIPLIER ASSEMBLIES

@ WIDE RANGE OF GRYSTALS

High quality Nal (T1), Csl (T1) and Lil {Eu)}
crystals available in a wide range of sizes and
types of mount. Linear dimensions of crystals
from 0.003 in. to 12 in.

@ EXCELLENT Nal (TI) RESOLUTION FOR
GAMMA RAYS

7.0 to 9.0% resolution on Cs 137 gamma ray
photopeak for crystals up 10 3 in. x 3 in. and
larger crystals average 8 to 10%,

@ SPEGIAL MOUNTINGS

Special crystals available include well and fliow
types and X-ray mounts.

@ THIN Gsl (T1) GRYSTALS FOR HEAVY
PARTICLES

Four per cent resolution on Po alpha particles
obtainable.

@ Lil (Eu) NEUTRON DETECTOR

Mounts for slow and fast neutron detection.
Resolution of 14 MeV neutrons averages 6%.

@ IMPROVED RESOLUTION WITH NEW HIGH
QUALITY ASSEMBLIES

A completely new range of scintillation crystal
head units combining high quality Nal(TIl}),
CsI(Tl) and Lil(Eu) scintillation crystals with
speciallyselected highresolution photomultipliers.
@ LEAD GOLLIMATORS

A series of five focussing wide angle or parallel
bore lead collimators available for sevaral crystal
assemblies.

@ SPECIAL LGW BACKGROUND ASSEMBLIES
Special assemblies with quartz, stainless steel,
and copper components for very low level
detection are available.

& PREAMPLIFIER-DYNODE GHAIN UNITS

A compact cathode follower preamplifier unit
including a dynode resistor chain available for
fitting in all assemblies.

@ ANTI-COMPTON BACKGROUND SHIELDS
Large organic or inorganic scintillator shields are
available to reduce Compton background.

R R R R

Some excellent results recently obtained with a
10 in. diameter by 12 in. depth Nal (Tl} crystal
viewed by seven 3 in. photomultiplier tubes are
as follows:-

Resclution
Cs137 (0.662 MeV) 8.3% (axial uniformity. & 127).
ThC” {2.62 MeV) b.7%
F19 (p,a vy} 6.14 Me¥  5.2%
T {p.y) 20.5 MeV 6.9

cS

SRR \\\

SPECTRUM OF
GAMMA PHOTONS
from T?|pal He? reaction

7-62 Me¥

=20 Me¥ 13 [px] Het

Coun? rate

e om—— 14 =51 MeY

-9 Me¥, 71 Mey

3
Channel No-

\\\\ \\\\ R
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GLASE SCINTILLATOR HE 403
M 018 X 3 Smm

RESOLUTION 4%,

PLAK f TROUGH RATIO 35 1

THERMAL
NEUTROBS,

COUNTS PLR $ELOND

ey Ravs
\

I b
PULSE HEIGHT |v(4YS)

Lithium

[’W/WWWM/WW/WW% i

Blass Seintillat R St e
ea obtained wit
a 0'18 985 glass scintiilator.
STYPE Cerium activated lithium silicate glasses.

N LITHIUM CONTENT: 7.5% or 2.5% by weight of Li enriched in Li® to
Y 96%, Li depleted in Li® (Li” 99.99%) or natural Li.
NEUTRON DETECTION EFFICIENCY: For 3 in. thick glass with 7.5%; Li®
(NE 905) detection efficiency for thermal neutrons is 99%.

For 1 in. thick glass detection efficiency for 1 keV neutrons is
approximately 20%.
DISCRIMINATION AGAINST GAMMA RADIATION:
with thin glass (see graph).
LIGHT OUTPUT: 30%, anthracene,
STABILITY: Chemically inert and stable up to 600°C.
DECAY CONSTANT: 75 x 10 seconds.
CLARITY: Optically clear,

Glass scintillators for use with pulse shape discrimination technique
{NE 907 and NE 908) are now available.

CATALOGUE 1965/66 (102 pages fully illustrated) giving fuii
details of specifications available on request.

NUCLEAR ENTERPRISES (G.B.) LTD.

'SIGHTHILL, EDINBURGH 11, SCOTLAND

Excellent especially

W/AV/IJ?/IJ#’/IW:Z’///I///////I//M’JW/////

Telephone: CRA 4060. Cables: ‘Nuclear, Edinburgh’
Canadian Associate: Nuclear Enterprises Ltd., 550 Berry St., Winnipeg 2.
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Adsorption and
Desorption of

Water Vapour on
«Molecular Sieve 5 A»

4 4-10+ To""/g-sec

+3-10+¢

+2-10+

0

_ —Pp An
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,

Permeabhility
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

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

DISTRIBUTED BY BENDIX-BALZERS VACUUM, INC. ROCHESTER, NEW YORK



