
BOOKS 
Plasma spectroscopy 

T h e phys ics of p l a s m a (a m i x t u r e of n e u t r a l and ionized 
gas) is a r e l a t i ve new-comer as a sub jec t of a d v a n c e d s tud ies . 
I t p r e s e n t s a fasc ina t ing field of r e sea r ch , w o r t h y of an 
a t t e n t i o n c o m p a r a b l e to t h a t l en t to h igh -ene rgy phys ics 
and so l id-s ta te phys ics . A m o n g t h e i n t e r e s t i n g ques t ions 
posed by p l a s m a phys ic i s t s one m a y q u o t e t h e fo l lowing: 

— I t seems t h a t p l a s m a m e c h a n i c s m a y be p a r t l y res­
pons ib l e for m a n y p h e n o m e n a in t h e evo lu t ion of t h e 
cosmos, n o t a b l y t h e f o r m a t i o n of p l a n e t a r y sys tems. 
W h a t is t h e c o n n e x i o n w i t h o t h e r b e t t e r - k n o w n forces , 
such as s ta t i c and d y n a m i c g r a v i t a t i o n ? 

— T h e mos t p r o m i s i n g e x p e r i m e n t s a i m i n g a t con t ro l l ed 
fusion in t h e l a b o r a t o r y h a v e so far b e e n p e r f o r m e d 
w i t h p l a sma . Howeve r , al l a t t e m p t s to m a i n t a i n t h e 
fusion for any cons ide rab l e t i m e , le t a lone gain energy 
f rom i t , have fa i led . Is i t p e r h a p s t h e o r e t i c a l l y (or 
p rac t i ca l l y ) imposs ib le to ' t a m e t h e H force ' ? 

— W h a t a re t h e m e c h a n i c s of t h e m a n y ins tab i l i t i e s shown 
by p l a s m a ? 

Only f u r t h e r s tud ies can answer these ques t ions . D i rec t 
s tud ie s on t h e cosmic scale h a v e so far b e e n poss ib le solely 
by us ing t h e e m i t t e d e l e c t r o m a g n e t i c waves , m a i n l y l ight*. 
I n l a b o r a t o r i e s , also, one is l im i t ed to op t i ca l obse rva t i on 
if one w a n t s a fool-proof m e a n s of c o m m u n i c a t i o n wi th t h e 
p l a s m a . 

P r o b e s , h a v e b e e n wide ly used b u t e x p e r i e n c e shows t h a t 
t h e p l a s m a is a lways d i s tu rbed** , of ten in an u n e x p e c t e d 
m a n n e r ; i t b e n d s and twis t s away f rom t h e p r o b e as if i t 
r e s e n t e d t h e in t ru s ion . T h e m a i n p a r a m e t e r s one wan t s to 
d e t e r m i n e a re t e m p e r a t u r e (when such can be c o n s i d e r e d ) , 
d e g r e e of ion iza t ion , and dens i ty , all as func t ions of t i m e ; 
t h e y a re h e n c e p r e f e r a b l y d e d u c e d f rom op t i ca l i n f o r m a t i o n . 

Plasma spectroscopy, by H a n s R. G r i e m (New Y o r k , 
xMcGraw Hi l l B o o k C o m p a n y , 1964; $18.50) dea ls in a 
ve ry t h o r o u g h way wi th e v e r y t h i n g e m b r a c e d by t h e t i t l e 
a n d is (so t h e cover te l ls us) t h e f i rs t b o o k en t i r e ly devo ted 
to t h e subjec t . I t is to be r e a d a t t h e g r a d u a t e level and 
is a very u p - t o - d a t e work . 

T h e first e ight c h a p t e r s of t h e b o o k a r e t h e o r e t i c a l and 
s t a r t w i th a revis ion of classical and q u a n t u m e lec t ro ­
d y n a m i c s . They f u r t h e r c o n t a i n an ex tens ive t h e o r e t i c a l 
and n u m e r i c a l d iscuss ion of all g e r m a n e sources of in fo rm­
a t i o n i n h e r e n t in t h e e m i t t e d l igh t , such as l ine s t r e n g t h , S t a r k 
b r o a d e n i n g , D o p p l e r shift and r a d i a t i o n f rom r e c o m b i n a t i o n . 
A who le c h a p t e r is d e v o t e d to e q u i l i b r i u m re l a t i ons , 
espec ia l ly t h e va l id i ty of t h e i m p o r t a n t c o n c e p t of ' local 
t h e r m a l e q u i l i b r i u m ' ( L T E ) . T h e s e v e n t h and e igh th 
c h a p t e r s dea l w i th r a d i a t i o n f rom e x t e n d e d sources and 
r a d i a t i o n energy losses. I n t h e fo l lowing c h a p t e r s , p l a sma 
spec t ro scopy is discussed in p r a c t i c e , f e a t u r i n g d i f f e ren t 
t ypes of p l a sma and i m p o r t a n t op t i ca l i n s t r u m e n t s and 
d e t e c t o r s . T h r e e c h a p t e r s desc r ibe t e m p e r a t u r e and 
dens i ty m e a s u r e m e n t s (especia l ly t h e use of t h e famous 
Saha e q u a t i o n in LTE) and m e a s u r e m e n t s of a t o m i c p a r a -

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

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

m e t e r s . A long ser ies of t ab l e s (150 p a g e s ) , i n c l u d i n g da t a 
r e l a t ed to ou r b e s t - k n o w n s p e c t r a l l ines , ends t h e book . 

The w o r k is c lear ly i n t e n d e d to be a ve ry c o m p l e t e tex t ­
book as well as a r e f e r e n c e b o o k on all m a t t e r s r e l a t e d to 
i ts t op i c . T h e t e x t is s t r a i g h t to t h e p o i n t , c lear and 
u n a m b i g u o u s , mos t ly avo id ing i n t r o d u c t o r y r e m a r k s when­
ever a n e w subjec t is o p e n e d , w h i c h m a k e s t h e b o o k 
e x t r e m e l y useful for t h e second p u r p o s e . I t m a y be m o r e 
diff icul t to r e a d as a t ex t -book , in p a r t i c u l a r as t h e r e a re 
very few (if any) i n d i c a t i o n s as to w h i c h c o n s t i t u t e t h e 
m o r e i m p o r t a n t sec t ions . Most c o m m e n d a b l e is t h e a u t h o r ' s 
choice of t h e r a t i o n a l i z e d M K S A sys tem of u n i t s t h r o u g h o u t 
a book which u n i t e s p a r t s of classical , q u a n t u m and 
s ta t i s t ica l m e c h a n i c s , e l e c t r o m a g n e t i s m , a e r o d y n a m i c s , 
h y d r o d y n a m i c s a n d opt ics . Also one a p p r e c i a t e s t h e 
extens ive list of r e f e r ences a t t h e end of each c h a p t e r as 
well t h e ae s the t i c t y p o g r a p h y t h r o u g h o u t . F o r t h e s t u d e n t 
a few p r o b l e m s a r e a d d e d to each c h a p t e r , w i t h so lu t ions 
a t t h e end of t h e book . T h e i n d e x , howeve r , is r a t h e r 
m e a g r e . 

K. Soop 

The nuclear reactor, by A l a n S a l m o n (London , M e t h u e n 
& Co. Ltd . , 1964; 16s.) , is i n t e n d e d for ' t h e H o n o u r s Phys ics 
s t u d e n t , and as an i n t r o d u c t i o n and gu ide to t h e r e sea r ch 
w o r k e r f rom a n o t h e r f ield ' , b u t is u n f o r t u n a t e l y n o t u p to 
t h e usua l s t a n d a r d of t h e Methuen Monograph ser ies . 
A l t h o u g h t h e t i t l e suggests a gene ra l a c c o u n t of r e a c t o r s , 
t h e book in fact conce rns t h e phys ics of t h e r m a l r e ac to r s , 
and mos t of t h e d e v e l o p m e n t of t h e sub jec t is r e l a t e d to 
t h e g r a p h i t e - m o d e r a t e d , gas-cooled, n a t u r a l - u r a n i u m p o w e r 
r eac to r s of t h e Br i t i sh and F r e n c h n u c l e a r - p o w e r p r o ­
g rammes . ' V e r y l i t t l e a t t e n t i o n is p a i d to t h e phys ics of 
fast r e ac to r s , and t h e r e is c o m p a r a t i v e l y l i t t l e d iscuss ion 
of t h e r e l a t i ve m e r i t s or c h a r a c t e r i s t i c s of o t h e r t ypes of 
t h e r m a l r e a c t o r s . 

W i t h i n th i s m o r e l imi t ed scope , t h e t h e o r y of t h e n e u t r o n 
cycle in a r e a c t o r is d e v e l o p e d u p to an e l e m e n t a r y level , 
p r i nc ipa l l y us ing di f fus ion t h e o r y . T h e r e a re also c h a p t e r s 
conce rn ing o p t i m u m fuel cycles and f lux f l a t t en ing , h e a t 
t r ans fe r , sh ie ld ing , r e a c t o r con t ro l , t h e des ign and app l ic ­
a t ions of r e sea r ch r e a c t o r s , and some discuss ion of t h e 
economics of n u c l e a r power . I n a smal l b o o k such as th i s 
t h e r e m u s t be omiss ions , b u t one wou ld h a v e t h o u g h t t h a t 
physic is ts shou ld be given some idea of t h e m e t h o d s of 
ca lcu la t ion of n e u t r o n f lux, f ine s t r u c t u r e , and h e n c e 
t h e r m a l u t i l i z a t i on , and also some a c c o u n t of t h e cross-
sect ion of t h e p l u t o n i u m i so topes a n d t h e i r effects on t h e 
long- te rm b e h a v i o u r of p o w e r r e a c t o r s . 

F o r t h e r e a d e r who a l r e a d y has some ideas on t h e 
p r inc ip l e s of o p e r a t i o n of r e a c t o r s , t h i s b o o k m a y be useful 
to b r o a d e n his k n o w l e d g e of t h e subjec t , b u t for t h e r e a d e r 
comple t e ly new to t h e field t h e of ten confused p r e s e n t a t i o n 
will only slow his p rog re s s . F o r e x a m p l e , t h e r e is t h e 
sen tence b e g i n n i n g : 'Due to t h e gene ra l dec rea se of n e u t r o n 
cross-sect ions w i t h energy . . .', and also t h e cur ious s en t ence 
(especia l ly in a b o o k c o n c e r n i n g t h e r m a l r eac to r s ) : 'Some 
nuc le i exh ib i t r e s o n a n c e b e h a v i o u r in t h e i r s ca t t e r ing , 
d e p e n d i n g on t h e nuc l eus invo lved t h e n e u t r o n energy m a y 
be low ( ' v 1 keV) or h igh ( ^ 1 M e V ) ' . I n a ve ry ear ly 
p a r a g r a p h , des igned to give a b r o a d o u t l i n e of t h e des ign 
of a typ ica l p o w e r r e a c t o r , we a re given t h e t h i c k n e s s of 
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t h e p r e s s u r e vessel , and a 4 20 T c r a n e ' is r e f e r r e d t o , whi ls t 

no m e n t i o n is m a d e of t h e g e o m e t r y of t h e core , t h e n a t u r e 

of t h e fuel or t h e o p e r a t i n g t e m p e r a t u r e s . T h e r e is also 

t h e som ewha t a l a r m i n g a s se r t i on t h a t : 4 T h e c a r b o n d iox ide 

coo lan t , a t a p r e s s u r e of 283 lb f / in 2 , t r a n s p o r t s t h e energy 

p r o d u c e d by fission to t h e h e a t e x c h a n g e r s f rom w h e n c e it 

is ca r r i ed in t h e s t eam to t h e t u r b i n e ' . 

I t seems to m e t h a t t h e r e a re m a n y d a n g e r s in t e a c h i n g 

r e a c t o r phys ics to u n d e r g r a d u a t e s as an i so la ted subjec t , 

for t h e basic p r i n c i p l e s of r e a c t o r des ign resu l t f rom a 

c o m p l e x i n t e r w e a v i n g of v a r i o u s d i sc ip l ines . F o r e x a m p l e , 

one of t h e mos t i m p o r t a n t c o m p o n e n t s in a r e a c t o r f rom 

t h e p o i n t of v iew of expense and des ign c o m p l e x i t y is t h e 

fuel e l emen t , and h e r e t h e des ign m u s t t a k e in to accoun t 

chemis t ry , m e t a l l u r g y , and bas ic e n g i n e e r i n g p r i n c i p l e s as 

well as phys ics . Dr . Sa lmon ' s b o o k m a k e s no m e n t i o n of 

t h e subjec t . 

C. R. Symons 

Also received 

Theory of crystal dislocations, by A. H . Co t t r e l l (New 

Y o r k , G o r d o n and B r e a c h Science P u b l i s h e r s Inc . , 1964; 

p a p e r $2 .50, c lo th $4.50) — first in a new series e n t i t l e d 

Documents on modern physics, i n t e n d e d to m a k e ava i l ab le 

se lec ted reviews, l e c t u r e no t e s , con fe r ence p r o c e e d i n g s and 

i m p o r t a n t co l lec t ions of p a p e r s in b r a n c h e s of phys ics of 

specia l c u r r e n t i n t e r e s t ; t h i s t e x t is bas ica l ly t h a t of l ec tu re s 

given a t Les H o u c h e s in 1956, rev ised to J u l y 1962. 

Votre 
maison de confiance pour 

Microfilms — Appare i l s pho tograph iques 
et d ispos i t i f s de lec ture - Loca t 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 déve loppemen t - Papiers 
pour pho tog raph ies - Insta l la t ions pour la 
pho tocop ie . 
Héliographie — 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 f se 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 combina ison de dessins - Papiers à 
dessin (pap iers pour dess ins de déta i ls ) , 
l istes de p ièces , pap iers 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. m 

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

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 

Type DS 1 

1 stage 

2 stages 

2 m 3 / h 

1 m 3/h 

WISMER AG Oerlikonerstrasse 88, 8057 Zurich, Tel. 051 46 40 40 
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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 tableux électriques, appareils portatifs de laboratoire et de 
service, pinces volt-ampèremétriques photo-cellules de mesure, relais, 
potentiomètres-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. 

Vente et service 

1 DAYSTROM S A f g g ^ E 

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

NEW VARIABLE LEAK VALVE 

Model 951-5100 

This new leak valve offers unprece­

dented control sensitivity and stabil ity 

over a wide range of leak rates. It is 

the only valve that can consistently 

control leaks as small as 1 X10-" 1 0 torr-

liters per second. In addit ion, it can 

be used for roughing small systems. 

Some features are: 

Ultra smooth low torque operation 

Bakeable open or closed, including 

drive mechanism to 450° C 

Welded stainless steel construct ion 

Hundreds of closures. Replaceable 

gasket assembly with saphire-copper 

seal. 

Order No. 951-5100 

Delivery: f rom stock 

For more information on this or other 

Varian Vacuum Products call or wri te 

VARIAN 
International 

Headquarters 

Varian AG 

Baarerstrasse 77 

6300 Zug/Switzer land 

Tel . 0 4 2 / 4 45 55 
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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 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 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 

NI 

STUDY AND DEVELOPMENT OF SPECIAL APPARATUS 

PLANNING AND PRODUCTION OF EQUIPMENT 
FOR INDUSTRIAL AUTOMATISATION 
AND DATA HANDLING 

SOCIÉTÉ D'ÉLECTRONIQUE NUCLEAIRE 
7 3 , RUE DE LYON - GENÈVE/SUISSE - T É L É P H O N E : ( 0 2 2 ) 4 4 2 9 4 0 

A G E N T S : ZURICH OFFICE: M. Georges HERREN, Dipl. Ing. ETH. • FRANCE: 
S.A.I.P. MALAKOFF (Seine) • ITALY: SOC. 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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plans and delivers 

Processing Plants for : 

Precision rectification 

Heavy water recovery 

Gas l iquefying 

Uperisation sterilizing 

Town gas detoxif icat ion, 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 p o w e r stations 

Heat pumps 

Refrigerating Plants 

Cool ing installations 

Tube- ice generators 

Low-temperature installations 

Air conditioning plants 

Heat ing and air condit ioning plants also : 

Axial and radial compressors 

Oil-free reciprocating compressors 

Pumps 

for de l iver ing h igh- and 

low-viscosity fluids and corrosive media 

Sulzer Frères 
Société Anonyme 
Winterthur, Suisse 

Low-temperature installation (—250° C) for 

D2O recovery (Emser W e r k e A G . , Domat/Ems, 

Switzerland) 


