BOOKS

‘Irreducible Representations of the Space Groups’,
by O. V. Kovalev (New York, Gordon and Breach Science
Publishers Inc., 1965) — translation from the Russian.

This book contains tables for one-valued and two-valued
representations of space groups. The knowledge of these
representations is necessary for the solution of problems in
the physics of crystals in which microscopic symmetry is

assumed.

The book starts with a list of elements of all 230 space
groups which fixes the notations used later on, and then
briefly explains the method of constructing the represen-
tations. This method applies to all space groups even if
screw axes and glide planes are included. It makes use of
loaded representations (or weighted representations depend-
ing on the translator) of certain point groups. The loaded
representations were introduced into the discussion of
crystal symmetries by G. Ya. Lyubarskii; they are dealt
with in his textbook ‘Group Theory and Its Application to
Physics’ (English translation from Pergamon Press).

If we call two momentum vectors equivalent when they
differ only by a vector of the reciprocal lattice, the set
of momentum vectors involved in a representation can be
decomposed into equivalence classes. To each equivalence
class, a stationary sub-group of the space group can be
allocated. The representations of the space group can then
be constructed simply by means of the representations,
generally called ‘small representations’, of one of its
stationary sub-groups. They are trivial and one-to-one
related to loaded representations of the point group which
corresponds to the sub-group.

Part two of the book contains tables of momentum
vectors which characterize the equivalence classes and
gives the corresponding stationary sub-groups. Parts three
and four contain, respectively, single valued and, two-
valued representations of the point groups in matrix form.

W. Riihl
New Foundations of Quantum Mechanics, by A. Landé
(Cambridge University Press, 1965), is a lucid, demystifying
and courageous attempt to sort out the jumble of pseudo-
explanations, prejudices and valid ideas which underlie
quantum mechanics and its teaching. The book is thought-
fully presented; at the end of each of the eight chapters
there is a summary of its essential points. The style is
lively and the book is pleasant to read.

The author’s avowed aim is to solve what has for long
been known as the ‘Quantum Riddle’, namely the derivation
of quantum principles from the still more elementary
foundations of pre-quantal physics without the aid of ad hoc

assumptions.

While recalling that Einstein, in order to deduce his law
of special relativity, had to apply invariance and symmetry
postulates to a combination of mechanics and optics in
which the velocity of light is the measure of space and time,
the author deduces the different quantal rules as the neces-
sary consequence of the application of general invariance
and symmetry postulates to the structure of a metric of
probabilities. This problem is dealt with in the chapters
on ‘Transition Probabilities’ and ‘Interference of Probabi-

lities”. In these two chapters, Landé succeeds in over-
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coming his critical attitude to the unsatisfactory language
used by the pioneers of quantum mechanics to express new
ideas. In fact, he adopts (apparently involuntarily) a point
of view already envisaged by Von Neumann on transition
probabilities. Unlike his predecessor, he uses an extremely
elementary mathematical formalism, which has the advantage
of avoiding confusion while preserving the attractions of
the method.

Let us follow the main stages of his argument. Starting
with Leibniz’s principle of continuity and the postulate
that a test result is reproducible, he comes first to the
theorem of two-way symmetry, which maintains that the
probability that the state A of a system, certified by an
A-meter, will change into a state B after measurement by
a B-meter is equal to the probability of the opposite process.
Then follows the non-quantal postulate that Nature prefers
order to chaos; this leads him to construct a theorem of the
interdependence of probability matrices (the so-called
‘principle of superposition’, which is too often used in text-
books as a starting point, is then shown to be a special
application of the theorem). Here he shows that a unitary
transformation via probability amplitudes is the only
possible way to connect the quantities P, positive pro-
bability and ‘two-way symmetry’; in other words, unitarity
is not the curious consequence of wave-particle duality, but
the only possible way in which transition probabilities can
satisfy an interdependence law.

The last step consists in showing that it is possible to
derive the periodic form of the probability amplitude
function and the need to use complex unitarity (and not real
orthogonal transformations) from the postulate of the
invariance of dynamics in relation to zero shift. It should
be noted, however, that the author succeeds in demonstrating
this highly intriguing point only for a pair of canonically
conjugate variables by coming very close to the ad hoc
procedure, and makes no general demonstration. Landé
has then achieved his aim of deducing Planck’s law on
energy exchange and Sommerfeld-Wilson’s law on the
exchange of kinetic momenta from non-quantal consider-
ations. It should also be mentioned that he rehabilitates,
with a great flourish, Duane’s rule concerning the variations
of linear momentum in solids with spatial periodicity. This
rule gives the author the opportunity to show that there
is no need for ‘wavicle’ duality to explain the phenomena
of diffraction by a crystal or a slit. He is, however, far
from denying the practical aspect of wave formalism which,
although it is not physical, can be used for many rapid
calculations.

A large part of the book is devoted to a violent criticism
of the philosophy of certain schools which, in Landé’s
opinion, try to reduce Science to a verbal exercise, paying
no attention to the phenomena themselves but only to the
way in which they are described. Among others, he quotes
the Copenhagen school, for which the materiality of
particles does not give an adequate description of
phenomena, diffraction for instance. Heisenberg’s pro-
babilism, which he considers an excellent example of an
idealistic conception of Nature, and the hydrodynamic
models of Bohm, de Broglie and Vigier are also dissected.
However, in the end, while rejecting the rigid attitude of
Laplace’s determinism, the author finds no way out of the
empirico-critical impasse. The hidden purpose of the dis-
cussion seems to be Landé’s desire to defend his method of
approach to quantum mechanics, but this makes for heavy
reading.

L.Dubal



Ionic Bombardment — Theory and Applications,
International Symposium of the National Scientific Research
Center, December 1962 (New York, Gordon and Breach
Science Publishers Inc., 1964).

This book, which is of practical help to physicists engaged
in the study of ionic bombardment in the energy range
known as ‘intermediate’ (a few keV to 100 keV), is a
collection of the papers presented by the most outstanding
experts in this branch of solid state physics, at an inter-
national symposium organized in France by the C.N.R.S. at
the end of 1962.

The research in this field can be divided into two

categories:

— the first, experimental, is the study of how to produce
and control ion beams of intermediate energy, and to use
them to examine their physical and chemical effects on
a wide range of materials, which may be divided into
three types — metals, semi-conduqtors and insulators.

— the other, more theoretical, is the study of the funda-
mental mechanisms of the interaction of ions and matter,
and particularly the energy exchanges between the
incident ions and the crystal lattice.

An extremely well written introductory article provides
the uninitiated with a clear and concise description of the
main factors affecting the result of ionic bombardment of
a solid surface, and of the effects of such bombardment
and the ways in which they have been applied. These
effects may be divided into purely physical effects, and
chemical and physico-chemical effects.

Some of the applications hased on the physical effects
of ionic bombardment are: the cleaning of surfaces in a
controlled atmosphere, or under vacuum or ultra-high
vacuum, the preparation of very thin films, the study of
recrystallization, crystal faults, sliding planes and diffusion
between two metals. By using an ion beam which is also
capable of reacting chemically with the atoms or molecules
of the target material, one can for instance oxidize metal
surfaces in a few seconds or neutralize certain metals to
obtain a surface which resists oxidization (bombarding an
aluminium surface with a helium beam gives a kind of
‘alloy’ coating which has great resistance to oxidization).
The chemical effects of this type of ionic hombardment are
also used to improve certain properties of textiles and
synthetic fibres, such as resistance to wear, colour-fastness

and dimensional stability.

The book also gives numerous results, unfortunately
sometimes contradictory, concerning cathode-sputtering
coefficients as a function of the type, energy and angle of
incidence of the ion beam, and also some data on the energy
spectra of the ejected atoms. The text is illustrated by some
excellent photographs of surfaces subjected to various types
of ionic bombardment, which make many of the articles
easier to read. Every article is followed by a lively and
sometimes very long discussion, which often throws more
light on certain aspects of the problems.

To read this book, including the final remarks, is to
realize that in the field of the solid state physics of surfaces,

discoveries are still being made and that many of the

phenomena are not yet understood.

From a theoretical point of view, the calculations are
always based on models which are simplified representations
of the supposed mechanisms of cathode sputtering.
Numerous models have been proposed and all the resulting
theories agree roughly with experiment, if one restricts
oneself to a consideration of the general behaviour of the
cathode sputtering coefficients as a function of the main
parameters (such as the mass of the target atoms and of
the ions, and the energy and angle of incidence of the ion
beam). In no case, however, do the formulae give the
absolute values of these coefficients. Experimentally there
is still considerable disagreement over the results obtained.
For example, in the case of the variation of the cathode
sputtering coefficient as a function of the angle of incidence,
a speaker reported that his results showed a very pronounced
maximum at an angle of 75°. One of the audience objected
that his own measurements showed that the coefficient
increased continuously until grazing incidence was reached.
The answer was simply: ‘Our measurements were made
every 5° from 45° to 85°°. No firm conclusion can there-
fore be reached at this stage.

To sum up, this book on ionic bombardment will give
the uninitiated a good knowledge of the subject without too
much effort, and give the initiated a more wary attitude to

what he already knows.

R. Rohrbach

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
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NEW LIQUID SCINTILLATION SYSTEMS

FEATURES

® High efficiency — E#/B of better than 100
at room temperature

® Electronic computation of CPM and/or
DPM or quench-correct DPM, and 2 sigma
% error

® Three channels of pulse height analysis
for multiple isotope separation

@ Automatic external standardization by
channels ratio method, with completely
separate channels

® Accommodation of up to 100 samples

® Individual selection of samples and
channels of interest with Command Tower
Programmer™

Beckmane®

New!

INSTRUMENTS, INC.

AUTOMATIC PLANCHET COUNTER SYSTEMS

Automatic WIDEBETA Il system

DPM-100 Liquid Scintillation System

FEATURES

Guaranteed low background

Fully shielded high sensitivity detectors
Random access automatic sample changer
Automatic rejection of low activity samples
Sample capacity — up to 100 planchets
Accommodates 1", 2”7 or 4';" planchets
Screen window detector for tritium count-
ing

Three automatic cycle programs

e Simplified design with printer incorporated

in system

Exclusive Authorized Distributors

TRACO TtrabinG company Limitep ZURICH

Jenatschstrasse 1

see us at NUCLEX 66 Basle

Telephone (051) 27 12 91

Hall 22 Stand 2120
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ADJUSTABLE DELAY LINE

TWIN DELAY LINE TYPE 701 offers:
— Two independent delay circuits
Digital delay selection

Single steps of 1 ns

— Maximum adjustable delay 99 ns

Negligible damping
— Reflection loss smaller than 5 %

— Remote Control

. - »
(-; ‘é‘) ) FIXED DELAY 4n% D ’ﬁw z /?
HiE 1 i
& LINE 2 e
2 ':h;-“&} FIKED BECAY 45 )____“ /1,
DELAY 0% N i
@ © e Ao . borer @o-Sicsu B

Write or phone for more details.

Other products :

FAST SCALER types. 601-613, resolution corresponding to
2,20 or 100 Mc/s, 6 or 8 decades per scaler, binary or decimal
display, built in power supply and automatic readout facilities.

READOUT LOGIC 630 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
speed of 14 characters/s.

HIGH SPEED TAPE PUNCH 493
contained power supply.

TAPE READER 495

with typing head. Operates at an output

for 110 characters/s, self

for 10 characters/s.

I eecrronc  SOLO THURN
SWITZERLAND

Heidenhubelstr. 24 Tel. 065 / 28545
Great Britain: 36, East Street, Shoreham-by-Sea, Sussex, tel. 4305
Germany : Kaiserstrasse 10, 8 Miinchen 23

France : Sorelia Electronique, 92 Courbevoie, 25, rue de Nor-
mandie, tel. 333 82-96

Italy : D.I.S.I. Nuclear Corporation, Viale Lunigiana 40, Milano
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New
Vaclon®
Pumps

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

.

ngh VACUUM Components

1 immediately available from Zurich stock
4

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.

Articles for Laboratories

and optics made of quartz

Sole agency for Switzerland and Liechtenstein

Wismer AG

Oetrlikonerstrasse 88
8057 Zurich
Tel. 051 46 40 40
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ULz

plans and delivers

Processing Plants for :

Precision rectification
Heavy water recovery

Gas liquefying

Uperisation sterilising
Town gas detoxification, etc.

Laboratory columns

Thermal Plants

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

Gas turbines

Diesel engines

Reactor plants for
nuclear power stations

Heat pumps

Refrigerating Plants

Cooling installations
Tube-ice generators
Cryogenic installations

Air Conditioning Plants

Heating and air conditioning plants

Axial and Radial Compressors
Oil-Free Reciprocating Compressors
Pumps

for delivering high- and

low-viscosity fluids and corrosive media

Sulzer Brothers
Limited
Winterthur, Switzerliand

Cryogenic installation (— 250° C) for
D20 recovery (Emser Werke AG., Domat/Ems.
Switzerland).
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This is an
ELECTRON-MICROGRAPH

OF UC WITH |

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 Moéllenstedt.

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
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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: 10°

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: 22!

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 1'st OF APRIL 1966

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

DGlo2

MODEL

iN

Two new modules further increase capability of EG&G’s M100 system.

€126 STROBED COINCIDENCE MODULE This module is a six-
channel direct-coupled coincidence gate, equivalent to six Two-Fold
coincidence circuits having one common STROBE input. It
dramatically reduces fanout, power, and equipment requirements
for experiments employing large-scale counter arrays.

The coincidence performance matches that of standard C102A and
C104 Coincidence modules. The STROBE input is a bridging,
high-impedance input allowing the STROBE signal to be re-used
at least three times. Thus, one M100 standard logic signal may be
used to drive at least three C126 STROBE inputs.

DG102 INTERFACE GATE MODULE The DGI102 is designed to in-
terface with any slow digital equipment. Outputs may be positive
or negative, normal or complementary, with any voltage level up

to 10 volts. When the input logic requirement (AND or OR) is
satisfied, the output appears and remains until reset. External
reset is common to both sections; however, internal jumpers may
be changed to allow independent reset. Automatic reset of each
section, independently, may be selected by front panel switches.
Reset nominally occurs 5 psec after output appears. Provision is
made to independently choose these times in the range 0.1 psec
to several seconds.

Illustrated application notes and specifications on these two new
modules, as well as on the entire M100 Counting System are
available. Write: EG&G, Inc., Salem Laboratory, 36 Congress
Street, Salem, Massachusetts 01970. Phone: (617) 745-3200. Field
offices: Chicago, Ill., Phone: (312) 237-8565; Palo Alto, Cal,
Phone: (415) 327-8328. Representatives in foreign countries.

QE Gz nc.
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