
BOOKS 
Gravity, by George Gamow (London, He inemann Educa­

tional Books Ltd.*, 1962 ; 5 s.), is number 17 in the Science 
Study Series originated by the Physical Science Study 
Committee in the U.S.A. and publ ished under the auspices 
of Educational Services Incorporated. The series aims to 
give students and the general publ ic 'the writ ing of dis­
t inguished authors on the most stirring and fundamental 
topics of science, from the smallest known particles to the 
whole universe'. The primary purpose is to provide a 
survey of each particular topic wi th in the grasp of this 
class of reader, although it is also hoped that the books 
wil l serve as an encouragement for their further investiga­
t ion of natural phenomena. 

This volume is writ ten (and i l lustrated !) by a theoret ical 
physicist who is one of the foremost interpreters of science 
to the layman, creater of the famous Mr. Tomkins a quarter 
of a century ago. As might be expected, it is clearly 
written, interesting, and instructive. Deal ing with a sub-
ject that is more 'fundamental' than 'stirring', at least at the 
present t ime, it should nonetheless encourage many readers 
to search for further information, whether it be of a histo­
rical or a scientif ic nature. 

The story in fact fol lows historical progress in explaining 
the current theoretical ideas on the nature of gravity, 
deal ing, as Gamow says, with the three great names in the 
history of man's understanding of gravity : Gali leo Galilei , 
Isaac Newton , and Albert Einstein. Six of the book's ten 
chapters deal with the Newtonian theory of universal 
gravitation, since this must remain the basis of any modern 
ref inement. 

In discussing Galileo's exper iments on fall ing bodies and 
his formulat ion of the mathematical relations describing 
free fall, the ideas of vectors and vector addit ion are 
easily introduced, and this leads naturally to Newton's 
reasoning that a bpdy moving fast enough above the earth 
would never fall to the ground but continuously circle 
around our spherical planet l ike the moon (or a modern 
sate l l i te ) . The logical deve lopment from these first thoughts 

^ to the theory of universal gravitation — that there is an 
attractive force between any two bodies proportional to the 
product of their masses and inversely proportional to the 
square of their distance apart — is then fo l lowed through, 
after which there is a pause of one chapter whilst the basic 
principles of the infinitesimal calculus are explained. 

One of the interesting things about Newton's theory is 
that its publ icat ion was held back for some twenty years 
whilst its author developed the mathematical methods 
necessary for its proper formulat ion. The differential and 
integral calculus that resulted is now an essential part of 
physics , and Gamow makes no excuses for including a 
discussion of it in this book. 'Those who are frightened by 
mathematical formulas can skip that chapter', he says, 'but 
if you want to learn physics, please do try to understand 
Chapter 3.' 

Succeeding chapters deal expert ly with Newton's proof of 
Kepler's laws, the phenomenon of precession, and the cause 

* By arrangement with Doubleday and Co. Inc., New York, who 
distribute this book on the continent of Europe as well as in 
the U.S.A. 

of the tides. In the latter case, one is reminded that tidal 
friction gradually slows down the earth's rotat ion (so that a 
day is now 0.0007 second longer than it was century ago and 
the century 14 seconds longer than it would otherwise have 
been) and that the conservation of angular momentum in 
consequence pushes the moon into orbits of steadily increa­
sing radius. 

Some of the triumphs of celestial mechanics are then 
recounted — the predict ion of the planet Uranus and later 
of Pluto , the calculation of the dates of ecl ipses (as a result 
of which it appears that this year is in fact AD 1969 !) , and 
the perturbations of the earth's orbit responsible for the ice 
ages and other changes of cl imate over the mil lenia. A 
chapter on rockets and space ships concludes this section 
on the classical theory. 

The advance made by Einstein, which even after half a 
century still seems to have many conceptual diff iculties for 
the layman, is wel l explained in this book. The equivalence 
principle, that there is no essential dif ference between the 
gravitational field and any other accelerated system, here 
seems almost obvious ; the bending of l ight rays in a gravi­
tational field fol lows naturally and a brief ment ion of non-
Euclidian geometry serves to introduce the not ion of the 
curvature of space-time produced by material bodies. 
Gravity is still far from being explained, but we are one 
step further from 'the action at a distance' of Newton's day. 

The concluding chapter deals with some unsolved problems 
of gravity, including the fundamental one of the relationship 
between gravity and the forces of e lectromagnet ism and the 
fundamental particles. An interest ing speculation, which 
seems to have disappeared from the discussions surrounding 
the neutrino experiments of the last few years, is that there 
may be some connexion between the neutrino and the 
graviton (the 'particle' of the quantized gravitational f ie ld) . 

Finally, lovers of science-f ict ion wil l be disappointed to 
learn that gravitational shielding would depend on the 
existence of 'antigravity', of particles with gravitational 
repulsion instead of attraction, which would be contrary to 
the equivalence principle . It is perhaps worth recalling 
here that Gamow's speculat ion on the possible (if impro­
bable) possession of antigravity by antiparticles has since 
been disproved experimental ly and the equivalence principle 
itself has been confirmed to an extremely high order of 
accuracy by the recent CERN experiment on K°2 decay. 

A.G.K. 

Plasma kinetic theory, by D. C. Montgomery and 
D. A. Tidman (New York, McGraw-Hill Book Co., 1964; 
$11 .50) . 

The authors of this book have set out to describe the 
present state of the theory of plasmas and especial ly of the 
kinetic theory. Their intent ion was to present and discuss 
the latter on the basis of the phenomena known when the 
book was published (1964) , without , however , hazarding 
too many explanations. It can be said at once that the book 
clearly describes the principles of plasma kinet ic theory, 
but it is not for the reader who wants to gain a grasp of the 
subject in a short t ime: the reader is expected to have 
considerable mathematical knowledge concerning the 
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mechanics of fluids, e lectromagnet ic theory and statistical 

mechanics . 

In the first part, the authors recall the fundamentals of 

classical kinet ic theory for a system of particles interacting 

through short-range forces. This is the case for molecular 

gases, to which the Bol tzmann transport equation applies. 

However , this theory is incapahle of describing the behaviour 

of charged particles interacting through long-range forces, 

such as Coulomb forces. More specif ically, although it is 

possible to envisage a model of a molecular gas in which 

two particles interact for an inf inite ly short period of 

t ime, because molecular forces vary as 1/r 6, such a model is 

no longer possible in a plasma, where the Coulomb forces 

vary as 1/r 2. 

In the second part of the book the authors describe the 

so-called B B G K Y theory, which is the most systematic and 

the most powerful of the theories of statistical mechanics . 

It is applied to a s ingle-component plasma, to provide a 

description, among other things, of its f luctuations and of the 

adiabatic hypothesis . 

The third part of the book deals with more specific 

problems involving a larger variety of physical phenomena 

and plasmas more complex than the s ingle-component one : 

plasmas in magnet ic f ields, 'hot' plasmas, e lectromagnet ic 

radiation, etc. However , this third part, which is writ ten 

from a different point of view, cannot be read on its own. 

In conclusion, this book can be said to give a clear 

account of plasma kinet ic theory, but it is not an intro­

duct ion to plasmas and should not be the first book to be 

read on this subject. 

D. Leroy 

Votre 
maison de confiance pour 

Microfilms — Appa re i l s pho tograph iques 
et d ispos i t i f s de lec ture - Locat ions de 
caméras - Travaux de déve loppemen t en 
régie. 

Photocopies — Appare i l s d 'éc la i rage et 
d ispos i t i f de d é v e l o p p e m e n t - Papiers 
pour pho tog raph ies - Insta l lat ions pour la 
pho tocop ie . 

Héliographîe — Appare i l s d 'éc la i rage et 
machines à déve loppe r - Nouveau té : 
H É L I O M A T I C , mach ine à hé l iograph ier 
avec V A R I L U X permet tan t de fa i re var ier 
la pu issance d 'éc la i rage - Papiers pour 
déve loppemen ts à sec et semi-humides. 
Bureau-Offset — Mach ines-o f fse t et 
p laques-o f fse t p résens ib i l i sées O Z A S O L . 
Dessins — Mach ines à dess iner J E N N Y 
et comb ina ison de dessins - Papiers à 
dessin (pap iers pour dess ins de déta i ls ) , 
l istes de p ièces , pap ie rs t ransparents (à 
ca lquer ) , pap ier pour c roqu is . 
Meubles pour serrer les plans — «Sys­
tème à suspens ion , à sou lèvement et à 
abaissement». 

Installations de reproduction pour hé l io ­
graph ies , impress ion de plans, pho to ­
cop ies , t ravaux de pho tog raph ie t e c h ­
n ique, réduc t ions , agrand issements , t ra ­
vaux de déve loppemen t de micro f i lms. 

OZALID ZURICH 
Seefe lds t rasse 94 - Té l . (051) 24 47 57 

Vacuum 
_ Backing 
Pumps 

Heraeut 

Wismer AG 
Oerlikonerstrasse 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 oil 
is filtered. 

We shall be pleased to place detailed 
documentation at the disposal 
of our customers. 
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NEW VARIABLE LEAK VALVE 

Model 951-5100 

This new leak valve offers unprece­

dented control sensit ivity and stabil i ty 

over a wide range of leak rates. It is 

the only valve that can consistent ly 

control leaks as small as 1 X I O - w torr-

liters per second. In addi t ion, it can 

be used for roughing small systems. 

Some features are: 

Ultra smooth low torque operat ion 

Bakeable open or c losed, inc luding 

drive mechanism to 450° C 

Welded stainless steel construct ion 

Hundreds of c losures. Replaceable 

gasket assembly wi th saphire-copper 

seal. 

Order No. 951-5100 

Delivery: f rom stock 

For more information on this or other 

Varian Vacuum Products cal l or wr i te 

©VARIAN 
International 

Headquarters 

Varian AG 

Baarerstrasse 77 

6300 Zug/Switzer land 

Tel . 0 4 2 / 4 45 55 

Weston connu dans le monde entier comme le plus ancien producteur 
d'appareils de mesures électriques de haute qualité s'est spécialisé également 
dans la production d'éléments de précision pour uti l isation en électronique. 
Instruments pour tabieux électriques, appareils portatifs de laboratoire et de 
service, pinces volt-ampèremétriques photo-cellules de mesure, relais, 
potentiornètres-Trimmer, éléments de servo-mécanisme. 

SOLARTRON 

SOLARTRON compte parmi les plus importants producteurs européens 
d'appareils électroniques. La nouvelle série d'instruments se signale par une 
haute précision, une construction robuste et moderne ainsi que par des prix 
avantageux. 
Oscilloscopes, voltmètres numériques, alimentations stabilisées, générateurs 
d'impulsions, oscillateurs, amplificateurs de mesure, calculateurs analogiques, 
installations de surveillance pour utilisation industrielle. 

HEATH 

HEATH est le plus grand fabricant du monde d'appareils électroniques 
«Construisez vous-même». Les appareils Heathkit sont appréciés depuis des 
années par une clientèle de plus en plus nombreuse et sont comparables à 
tout produit f ini au point de vue qualité. 
Le programme de fabrication est très vaste, plus de 250 appareils de mesures 
électroniques, émetteurs, récepteurs, radiotéléphones, ensemble de haute-
fidélité, matériel didactique, appareils destinés aux navigateurs de plaisance, 
aux automobilistes, etc. 
Tous les appareils sont livrables en boîtes de construction ou prêts à l 'emploi. 

Par ail leurs, en tant que Société Suisse du Grou­
pement Schlumberger, nous représentons également 
les intérêts des Sociétés suivantes: EMR -
ROCHAR - ACB - SEMAC - TOLANA - LEGPA -
LE BOEUF - KINTEL - QUENTIN. 

Vente et service 

1 DAYSTROM S A fg^KCH 

8, avenue de Frontenex, 1211 Genève 6, tel (022) 35 99 50. 
333, Badenerstrasse, 8040 Zurich tél. (051) 52 88 80. 
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35 Me MULTISCALER SYSTEM 

WITH AUTOMATIC RECORDING 
OF INFORMATION 
Completely transistorised 
Guaranteed to work up to 55° C (131° F) 
version of the system developed at C E R N - t h e 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 tr iple pulsing. 

ACCESSORY PLUG-IN UNITS : 

• Code converter 
• Time base 
• Delay unit 
• Control unit 
• Scaler convertible from 2 x 3 to 1 x 6 decades 
• 10 channel pattern unit 
• Parameter indicator 
• Remote control box 

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 

SOCIÉTÉ D'ÉLECTRONIQUE NUCLÉAIRE 
73, RUE DE LYON - GENÈVE/SUISSE - TÉLÉPHONE: (022) 44 29 40 

AGENTS : ZURICH OFFICE : M. Georges HERREN, Dipl. Ing. ETH. • FRANCE : 
S.A.I.P. MALAKOFF (Seine) • ITALY: S O C EL. LOMBARDA-SELO MILAN • 
GERMANY: HERFURTH GmbH. HAMBURG-ALTONA • HOLLAND : DESSING-ELEC-
TRONICA AMSTERDAM-Z • SWEDEN :OLTRONIX A.B.VÂLLINGBY/STOCKHOLM • 
U.S.A.: NUMINCO APOLLO, Pa. • ISRAEL: PALEC LTD. TEL-AVIV • AUSTRALIA: 
A. A. GUTHRIE PTY, Ltd. MARRICKVILLE, N.S.W. • 
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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 X 10~10 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 AKTIENGESELLSCHAFT FOR HOCHVAKUUMTECHNIK UND DONNE SCHICHTEN 
FL-9496 BALZERS. PRINCIPALITY OF LIECHTENSTEIN 
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New Reliability 
in Nuclear Instrumentation 
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from Hewlett-Packard 

Over 14 years of extensive experience in digital 
instrumentation, particularly electronic 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: 

Scintillation Detector 

hp 10601A 
hp 10602A 
hp 10611A 
hp10612A 
hp10613A 
hp10614A 

Low-
* voltage 

Detector Amplifier 
and pulse 
shaper 

Discriminator Scaling Digital 
or single- and/or readout 
channel ana­ timing 
lyzer circuitry 

BCD 
to auxiliary 
equipment 

Scaler 
hp 5201L Pulse Height Analyzer/Scaler-Timer 
hp 5202L Sealer-Timer 
hp 5203L Scaler 

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 voltages. Both the single channel analyzer 
and the sealer-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 sealer-timer with a single channel 
pulse height analyzer (ideal for differential gamma 
ray analysis) 
5202L — A sealer-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 will totalize counts, 
count for a preset time or register time fora pre­

set count. All three instruments have a multiple 
pulse resolution of 200 nsec and are available 
with a choice of BCD outputs (±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 call your Hewlett-Packard Field 
Office. 

HEWLETT JID] PACKARD 

European Headquarters 
Hewlett-Packard SA 
Geneva, Switzerland, Tel. (022) 4281 50 

Switzerland 
Ingenieurbùro M.P. Frey 
Bern, Tel. (031) 42 00 78 

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

England 
Hewlett-Packard Limited 
Bedford, Tel. 6.80.52 

France 
Hewlett-Packard France 
Paris 13e, Tel. 707.97.19 

Germany 
Hewlett-Packard Vertriebs-G.m.b.H. 
Frankfurt a.M., Tel. 52.00.36 

Holland 
Hewlett-Packard Benelux, N.V. 
Amsterdam, W., Tel. 13.28.98 & 13.54.99 

Italy 
Hewlett-Packard Italiana S. p. A. 
Milan, Tel. 69.15.84/5/6 

Rome-Eur, Tel. 591.25.44-5 

Sweden 
HP InstrumentAB 
Solna, Tel. 83.08.30 

Gôteborg, Tel. 27.68.00 ® 
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