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Plasma spectroscopy

The physics of plasma (a mixture of neutral and lonized
gas) is a relative new-comer as a subject of advanced studies.
It presents a fascinmaling field of research, worthy of an
attention cumpﬂr:ﬂ)lc to that lent to high-ﬂnergy physics
and solid-state physics. Among the interesting questions
posed by plasma physicists one may quote the following:

— Tt seems that plasma mechanies may be partly res-
ponsible for many phenomena in the evolution of the
cosmos, notably the formation of planetary systems.
What is the connexion with eother hetter-known forces,
such as static and dynamic gravitation?

—- The most promising experiments aiming at controlled
fusion in the laboratory have so far bheen performed
with plasma. However, all attempts to maintain the
fusion for any considerable time, let alone gain energy
from it, have falled. Is it perhaps theoretically (or
practically) impossible 1o ‘tame the H force’?

— What are the mechanics of the many instabilities shown
by plasma?

Only further sindies can answer these questions. Dircet
studies on the cosmic scale have so far been possible solely
by using the emitied clectromagnetic waves, mainly light*.
In lahoratories, also, oune is limited Lo optical observation
if one wants a fool-proof means of communication with the
plasma.

Pro])vs,have heen wide]}' used but experieuce shows that
the plasma is always disturbed*”, often in an unexpected
manner; it bends and twists away from the probe as if 1t
resented the intrusion. The main parameclers one wants to
dﬂtﬁrmillﬂ are tﬂnll]ﬂrﬂtl]rl‘. {"Vl]ﬂﬂ 5“(:]1 Lan })e [:Ollsi(lﬂl'l’,d),
degree of ionization, and density, all as functions of time;

they are hence preferably deduced from optical information.

Plasma spectroscopy, by Hans R. Griem (New York,
McGraw Hill Book Company, 1964; $18.50) deals in a
very thorough way with everything emhbraced by the title
and is (o the cover tellz us) the first book entirely devoted
to the subject. Tt is to be read at the graduate level and

i8 a very up-to-date work.

The [irst cight chapters of the book are theoretical and
start with a revision of classical and quantum electro-
dynamics. They further contain an extensive theoretical
and numerical discussion of all germane sources of inform-
ation inherent in the emitted light, such as line strength, Stark
broadening, Doppler shift and radiation from recombination.
A whole chapter is devoted to equilibriun  relations,
especially the validity of the important concept of ‘local
thermal equilibrinm® (LTE). The seventh and eighth
chapters deal with radiation from extended sources and
radiation encrgy losses. In the following chapters, plasma
spectroscopy is discussed in practice, featuring different
types of plasma and important optical iustruments and
detectors, Three chapters describe temperature and
density measurements (especially the use of the famous

Saha equation in LTE) and measurements of atomie para-

* One hopes in the next few years fo be able to use information
inherent in emitted neutrinos.

** Use of laser light as a probe has recently been proposed.

meters. A long serics of tables (150 pages), including data
related to our best-known spectral lines, ends the book.

The work is clearly intended to be a very complete text-
book as well as a reference book en all matters related to
its topic. The text is straight to the point, clear and
unambiguous, mostly avoiding introductory remarks when-
ever a new subject it opened, which makes the book
extremely useful for the sccond purpesc. It may be more
difficult to read as a text-hook, in particular as there are
very fow (if any) indications as to which constitute the
more important sections. Most commendable is the author’s
choice of the rationalized MIKSA system of units throughout
a book which unites parts of classical, quantum and
statistical mechanics, electromagnetism, aerodynamics,
hydrodynamies and optics. Also one appreciates the
extensive list of references at the end of each chapter as
well the aesthotic typography throughout. For the student
a few problems are added to cach chapter, with solutions
at the end of the book. The index, however, is rather
meagre.

K. Soop

The nuclear reactor, by Alan Salmon (London, Methuen
& Co. Ltd., 1964; 16s.), is intended for ‘the Honours Physics
student, and as an introduction and guide to the research
worker from another ficld’, but is unfortunately not up to
the usual standard of the Methuen Monograph series.
Although the title suggests a general account of reactors,
the book in fact concerns the physies of thermal reactors,
and most of the development of the subject is related to
the graphite-moderated, gas-cooled, natural-uraninum power
reactors of the British and French nuclear-power pro-
grammes. *Yery little attention is paid to the physics of
fast rcactors, and there is comparatively little discussion
of the relative merits or characteristics of other types of
thermal reactors.

Within this morc limited scope, the theory of the neatron
cyele in a reactor is developed up to an elementary level,
principally using diffusion theory. There are alse chapters
comcernming optimum fuel cyeles and flux flattening, heat
transfer, shiclding, reactor centrol, the design and applic-
ations of research reactors, and some discussion of the
economics of nuclear power. In a small book such as this
there must he omissions, but one wounld have thought that
physicists should be given some idca of the methods of
calculstion of neutron flux, fine structure, and hence
thermal wutilization, and also some accouni of the cross-
section of the plutonium isotopes and their effects on the
long-term behavieur of power reactors.

For the rcader who already has some idecas on the
principles of operation of rcactors, this hook may he uscful
to hroaden his knowledge of the sebjeet, but for the reader
completely new to the field the often confused presentation
will only slow his progress. For cxample, there is the
sentence beginning: ‘Due to the general decrease of neutron
cross-sections with energy ..., and also the curious sentence
(especially in a book concerning thermal rcaetors): ‘Some
nuclei exhibit resonance hehaviour in their scattering,
depending on the nucleus invelved the nentron cucrgy may
be Tow (~~1keV) or high {~.1MeV)". In a very early
paragraph, designed to give a broad outline of the design

of a typical power reactor, we are given the thickness of
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the pressure vessel, and a ‘20 T crane’ is referred to, whilst
no mention is made of the geometry of the core, the natnre
of the fuel or the operating temperatures. There is also
the somewhat alarming assertion that: ‘The carbon dioxide
coolant, at a pressurc of 283 lbf/in?, transports the energy
produced by fission to the heat exchaugers from whence it
is carried in the steam to the turbine’.

IL seems toe me that there are many dangers in teaching
reactor physies to undergraduates as an isolated subject.
for the hasic principles of reactor design result from a
complex interweaving of various disciplines. For example,
one of the most importent components in a reactor from
the peint of view of expense and design complexity is the
fuel element, and here the design must teke into account
chemistry, metallurgy, and hasic engineering principles as
well as physics. Dr. Salmon’s book makes no mention of
the subject.

C. R. Symons

Also received

Theory of crystal dislocations, by A. H. Cotirell (New
York, Gorden and Breach Science Publishers Inc., 1964;
paper $2.50, cloth 84.50) - first in a new scries entitled
Documents on modern physics, intended to make available
selected reviews, lecture notes, conference proceedings and
important collections of papers in branches of physics of
spectal current interest; this text is hasically that of lectures
given at Les Houches in 1956, revised to July 1962,
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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
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vaux de développement de microfilms.

~ OZALID ZURICH

Secfeldstrasse 94 - Tél. (0561) 24 4757

22

<3

WISMER AG

Heraeus
Vacuum Pumps

small sizes
for laboratory use

have been extremely successful.

The engineers of HERAEUS adopted the 3-vane principle and practical use has proved the
suitability of their choice. The steadiness of the final pressure and the quiet run of these pumps

are excellent. Wear is extremely slight because of the built-in oil filter.

Type E 2 1 stage 2 m¥h
Type DS 1 2 stages 1 m3/h

Oerlikonerstrasse 88, 8057 Zurich, Tel. 051 46 40 40
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10-nanosecond Fast/Slow Coincidence
Spectrometer for nuclear physics experi-
ments {above). Manual Liquid Scintil-
lation Spectrometer NE 8307 (below).

100-nanosecond eight-decade Scaler NE 5078
(above). Multi-channel Control Unit for
Human Body Monitor Systems (below).
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Here are just a few Nuclear Enterprises
systems incorporating Edinburgh Series
transistorised instruments. Versa y. reli-
ability and accuracy under the most critical
conditions are the distinguishing features of
this Series. Over fifty modules are currently
available to meet all the requirements of
researchers in nuclear physics, biochemistry,

Automatic Scanning Spectrometer NE 8602
ding strip chart record of act

© medicine. reactor control, and industry.
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3 NUGLEAR ENTERPRISES (G.B.) LTD.
2e Sighthill, Edinburgh 11, Scotland
o 'g Tel. CRA 4060 Cables; Nuclear, Edinburgh
aa® Danadian Asseciate: Nuciear Enterprises Lid, 550 Berry Steeel, Winnipeg 21
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WESTON

Weston connu dans le monde entier comme le plus ancien producteur
d’appareils de mesures &lectriquss de haute qualité s est spécialisé agalement
dans la production d'élémenis de précision pour utilisation en é&lectranique.
Instrumenis pour tabfeux électriques, appareils porlatifs de laboratoire et de
setvice, pinces volt-ampéremétriques  photo-cellules de mesure, relais,
potentiométres-Trimmer, eféments de servo-mécanisme.

SCOLARTRON compte parmi les plus importants productsurs 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
avanlageux,

Oscilloscopes, voltmétres numériques, alimentations stabilisées, générateurs
d’impulsions, oscillaleurs, amplificateurs de mesure, caleulateurs analogiques,
installatiens de surveillance pour utilisation industrielle.

HEATH est le plus grand fabricant du monde d’appareils électroniques
«Construisez vous-mé&me», Les appareils Heathkit sont appréciés depuis des
années par une cfientéle de plus en plus nombreuse et sont comparables a
tout produit fini au point de vue qualité,

Le programme de fahrication est trés vaste, plus de 250 appareils de mesures
électroniques, émetteurs, réceptewrs, radiotéléphones, ensemble de haute.
fidélité, matérie! didactique, appareils destinés aux navigaleurs de plaisance,
aux avtomobilistes, ete.

Tous les appareils sont livrables en boites de construction ou préts a I'emploi.

Par ailleurs, en tant que Société Suisse du Grou-
pement Schlumberger, nous représentons également
les intéréts des Socijétés suivantes: EMR -
ROCHAR - ACB - SEMAC - TOLANA - LEGPA -
LE BOEUF.

Venle et service

C—y, N
GENEVE

8, avenue de Frontenex, 1211 Genéve 6, t&l (022) 35 99 50.
333, Badenerstrasse, 8040 Zurich tél. {051) 52 88 80.
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VARIABLE LEAK VALVE

Model 9515100

This new leak valve oiffers unprece-
dented control sensitivity and stability
over a wide range of feak rates. [t is
the enly valve that can consistently
cantro! leaks as small as 1>10-0 torr-
liters per second. In addition, it can
be used for roughing small systems.

Some features are:

Ultra smecoth low torque operation
Bakeable open or closed, including
drive mechanism to 450° C

Woelded stainless steel construction
Hundreds of c¢losures. Replaceable
gasket assembly with saphire-copper
seal.

Order No. 951—5100

Delivery: from stock

For more information on this or other
Varian Vacuum Products call or write

@VARIAN

International
Headquarters

Varian AG
Baarerstrasse 77
6300 Zug/Switzerland
Tel. 042/ 44555



35 Mc MULTISCALER SYSTEM

WITH AUTOMATIC RECORDING
OF INFORMATION

Completely transistorised

Guaranteed to werk 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

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

Photomuitiplier 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 2840

AGENTS : ZURICH OFFICE: M. Georges HERREN, Dipl. Ing. ETH. ® FRANCE:
S,A.1LP. MALAKOFF (Seine) ® ITALY: SOC. EL. LOMBARDA-SELO MILAN @
GERMANY : HERFURTH GmbH. HAMBURG-ALTONA @ HOLLAND: DESSING - ELEC-
TRONICA AMSTERDAM-Z @ SWEDEN : OLTRONIX AB.VALLINGBY/STOCKHOLM @
5.4, : NUMINCO APOLLO, Pa. @ ISRAEL: PALEG LTD. TEL-AVIV @ AUSTRALIA:
A.A. GUTHRIE PTY, Ltd, MARRICKVILLE, NS.W. @
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SUIL#ER

plans and delivers
Processing Plants for :

Precision rectification
Heavy water recovery

Gas liquefying

Uperisation sterilizing

Town gas detoxification, etc.

Laboratory columns

Thermal Planis

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

Gas turbines

Diesel engines
Reactor plants for
nuclear power stations

Heat pumps

Refrigerating Plants

Cooling installations
Tube-ice generators
Low-temperature installations

Air conditioning plants

Heating and air conditioning plants also :

Axial and radial compressors

Qil-free reciprocating compressors
Pumps

for delivering high- and

low-viscosity fluids and corrosive media

Sulzer Freres

Société Anonyme
Winterthur, Suisse

Low-lemperature installation (—250° C) for
D20 recovery {Emser Werke AG., Domat/Ems,
Switzerland}




