
BOOKS 
High energy beam optics, by K. G. Steffen (London , J o h n 
Wiley and Sons Ltd . , 1965; 72 sh . ) . 

T h e i nven t ion of t h e s t r o n g focusing p r i n c i p l e by C o u r a n t , 
L iv ings ton and Snyde r in 1952 no t only o p e n e d u p t h e 
poss ib i l i ty of c o n s t r u c t i n g acce l e r a to r s w i t h m u c h h ighe r 
ene rgy t h a n be fo re , b u t also r evo lu t ion i zed t h e des ign 
t e c h n i q u e s of s econda ry p a r t i c l e beams . T h e use of va r ious 
c o m b i n a t i o n s of q u a d r u p o l e lenses and b e n d i n g m a g n e t s has 
given rise to a l a rge va r i e ty of p a r t i c l e b e a m s , each des igned 
for a specific e x p e r i m e n t . A l t h o u g h severa l b o o k s on 
acce l e r a to r t h e o r y h a v e ex is ted for a n u m b e r of years , 
Steffen 's book is t h e first to give, in a c o m p r e h e n s i v e way, 
all t h e t h e o r y t h a t is r e q u i r e d to des ign h igh energy p a r t i c l e 
b e a m s . 

T h e first c h a p t e r discusses t h e op t i ca l p r o p e r t i e s of 
sys tems of q u a d r u p o l e s , i n c l u d i n g c h r o m a t i c and non - l i nea r 
a b e r r a t i o n s . T h e second c h a p t e r gives a very c o m p l e t e 
t r e a t m e n t of b e n d i n g m a g n e t s , w i t h a h o m o g e n e o u s field and 
wi th a g rad ien t , and also cons iders w e d g e - s h a p e d and 
r e c t a n g u l a r m a g n e t s . T h e t h i r d c h a p t e r app l i e s t h e t h e o r y 
of t h e first two c h a p t e r s to t h e des ign of non-d i spe r s ive 
beams and to severa l e x a m p l e s of s p e c t r o m e t e r s . 

Whi l e t h e f irst t h r e e c h a p t e r s follow t h e a p p r o a c h of 
classical opt ics , w h e r e i n d i v i d u a l r ays a re t r a c e d f rom object 
to image , t h e last c h a p t e r gives t h e t h e o r y of t h e enve lope 
of p a r t i c l e b e a m s . Th i s a p p r o a c h is especia l ly useful in t he 
case of t he e x t e r n a l b e a m f rom an acce l e ra to r , b u t also 
gives a m u c h b e t t e r u n d e r s t a n d i n g of t h e poss ib i l i t i es and 
l imi t a t i ons of, for e x a m p l e , s e p a r a t e d b e a m s . 

I t is n a t u r a l , t h a t in giving p r a c t i c a l example s , t h e a u t h o r 
ma in ly re fers to w o r k d o n e in his own L a b o r a t o r y ( D E S Y ) , 
b u t th i s m a y n o t a lways be en t i r e ly r e p r e s e n t a t i v e . Steffen 
uses severa l p a r a g r a p h s to desc r ibe t h e use of an ana logue 
c o m p u t e r to des ign b e a m s . H o w e v e r , mos t L a b o r a t o r i e s have 
m u c h b e t t e r d ig i ta l t h a n a n a l o g u e c o m p u t e r fac i l i t ies and 
t h e r e f o r e nea r ly all b e a m s a r e des igned w i t h d ig i t a l com­
p u t e r s . T h e e x a m p l e on q u a d r u p o l e des ign, r e su l t s in a 
la rge power c o n s u m p t i o n and is t h e r e f o r e n o t ve ry su i t ab le 
as a genera l p u r p o s e q u a d r u p o l e . T h e t r e a t m e n t of 
s e p a r a t e d b e a m s is k e p t r a t h e r shor t s ince t hey a r e used 
very l i t t l e a r o u n d e l ec t ron a c c e l e r a t o r s b u t t h e i r cons ide rab le 
i m p o r t a n c e a t p r o t o n acce l e r a to r s m a k e s a m o r e ex tens ive 
discuss ion des i rab le . 

I n conclus ion, I can r e c o m m e n d th i s b o o k to a n y o n e who 
w a n t s to set u p p a r t i c l e b e a m s . T h e m a t h e m a t i c s is no t 
di f f icul t and t h e t h e o r y is suff ic ient ly c o m p l e t e to e n a b l e a 
b e a m des igner to u n d e r s t a n d specif ic b e a m s desc r ibed in t h e 
l i t e r a t u r e and to w o r k ou t h is own b e a m . 

B. de Raad 

Also received: 
Experimental reactor analysis and radiation measure­
ments, by D o n a l d D. Glower (New Y o r k , McGraw-Hi l l B o o k 
Company , 1965; $ 13.50) — l a b o r a t o r y m a n u a l for g r a d u a t e -
level courses in n u c l e a r sc ience and eng inee r ing . 

Concepts and models of inorganic chemistry, by Bod ie 
E. Douglas and D a r l H . McDanie l (New Y o r k , Bla isde l l 
P u b l i s h i n g C o m p a n y , 1965; $ 10.50) — un i fy ing course in 
m o d e r n i no rgan i c chemis t ry for t h e a d v a n c e d u n d e r g r a d u a t e 
s t u d e n t . 
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Nouveau! oscilloscope 10-14E 

Entree verticale: sensibilite 50 MV. AC. et DC. 
Impedance d'entree: 1 Meg./15 pf. 
Bande passante: 0-10 Mc. - 6 Db. ou mieux. 
Temps de montee: 40 nsec. 
Base de temps: 18 positions de 1 usee, a 0,5 sec. ± 3 % + divi-
seur 1-2-5 permettant d'atteindre 0,2 usee. 
Atenuateur d'entree etalonne ± 3 % 9 pos. de 50 MV. a 20 V. 
+ reglage fin. 
Entree horizontale: 1 V/cm. 0-200 Kc. - 3 Db. 
Tube cathodique fond plat 0 13 cms, possibility d'obtenir 
divers phosphores. 
Post acceleration: 4250 V. 
Prix: Fr. 1975 en bofte de montage. 

HEATH est le plus grand fabricant du monde d'appareils electroniques 
«Construisez vous-meme». Les appareils Heathkit sont apprecies depuis des 
annees par une cl ientele de plus en plus nombreuse et sont comparables a 
tout produit f ini au point de vue qualite. 
Le programme de fabrication est tres vaste, plus de 250 appareils de mesures 
electroniques, emetteurs, recepteurs, radiotelephones, ensemble de haute-
fidelite, materiel didactique, appareils destines aux navigateurs de plaisance, 
aux automobilistes, etc. 
Tous les appareils sont livrables en boftes de construction ou prets a I 'emploi. 

Par ail leurs, en tant que Societe Suisse du Grou-
pement Schlumberger, nous representons egalement 
les interets des Societes suivantes: EMR 
ROCHAR - ACB - SEMAC - TOLANA - LEGPA -
LE BOEUF - KINTEL - QUENTIN. 

Vente et service 

SCHLUMBERGER G E N EVE 
INSTRUMENTATION S.A. Z U R I C H 
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Precision Control for Nuclear Accelerators 
The new English Electric 120kV triple-gap thyratron, CX1171, is unique. With it, nuclear accelerators can 
be controlled more precisely, more predictably, than with any other device. The greater precision of 
accelerator operation that results is due to three important features of the tube: extremely low time 
jitter of about 1ns, low anode delay time and triggering with a 2\is, 500V pulse. The CX1171 can be used 
at high repetition rates. Two tubes in parallel will allow switching of even higher powers and longer 
pulses. Of rugged ceramic construction, the CX1171 is deuterium filled and incorporates a reservoir 
operated from a separate heater supply. For further details please get in touch with: 

ENGLISH ELECTRIC VALVE COMPANY LIMITED 
CHELMSFORD, ESSEX, ENGLAND. TELEPHONE: CHELMSFORD 53491 TELEX: 99103 
or W. F. ROSCHI, TELECOMMUNICATION SPITALGASSE 30, 3000 BERN SWITZERLAND. TEL: (031) 22 55 33 TELEX: 32137 

AP272 
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Cern 
stores 

has for sale: 

4 collimators 

Tel. 419811 

consisting of a vacuum 
tank, with a system of 
indicators. 

If you are interested in this 
equipment please contact: 

Stores Manager 

CERN 

1211 Geneva 23 

Extension 2089 

Wiring and Assembly 
Phone 

4 1 2 6 1 8 

for a visit by our special ist engineers. Our 

personnel attention to your problem ensures 

rapid complet ion of instruments or sub­

assemblies from prototypes or drawings. 

Single units or product ion batches treated 

with equal enthusiasm. 

41 , avenue de Vaudagne 

MEYRIN 

VACUUM Components 
immediately available from Zurich stock 

Precision electric 
Ovens and Furnaces 
Heating and drying ovens, incubators, tube furnaces 

QUARTZ Tubes made of Heralux 
from our Zurich stock. 
Articles for Laboratories 
and optics made of quartz 

Sole agency for Switzerland and Liechtenstein 

Wismer AG 
Oerlikonerstrasse 88 
8057 Zurich 
Tel. 051 46 40 40 

Heroeui 
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NEW 
PRODUCTS 
FROM... N 

G E N E V E 

IS i 

FROM 1 r s t 0 F APRIL 1966 

100 Mc COUNTER, DECIMAL VERSION-SEN 136 
- Size and readout circuits compat ib le with standard SEN 

123 scaler (CERN 3009) 
- Frequency range: zero DC to over 100 Mc (countinuous 

and aperiodic rates) 
- Better than 10 ns tr iple pulse resolution 
- Minimum input pulse w id th : 2 ns 
- Input impedence: 50 or 75 Ohms 
- Adjustable input threshold from 350 mV to 1,5 Volt 
- Input circuit protected against overloads 
- Capaci ty: 10 6 

100 Mc COUNTER, BINARY VERSION-SEN 194 
- Same general character ist ics as the SEN 176 counter 
- Straight binary output for efficient operation with "on l ine" 

computers 
- Capaci ty : 2 n 

BUFFER MEMORY-, SEN 400 
- Al lows recording of several events during each burst of 

accelerators 
- Provides most efficient use and considerable economy of 

magnetic tape 
- Capaci ty : 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) 4 4 2 9 4 0 

NEW ADDRESS 

31, av. Ernest-Pictet - Geneva/Switzerland 
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Fully automatic 
Ultra High Vacuum 
Unit 
BA 350 U 
for ultimate 
pressures 
as low as the 
10-12 Torr range 

In designing the new ultra high vacuum 
unit BA350 U, our design staff had the 
benefit of the knowledge and experi­
ence gained in twenty years of building 
high vacuum units. 
A wide .range of ancil lary equipment 
makes the standard model extremely 
f lexible, so that the BA 350 U is a ver­
satile unit for both research and pro­
duction in the fields of semi-conductor 
techniques, magnetic and super-con­
ducting fi lms, space chamber simula­
t ion, and general thin f i lm and UHV-
physics. 

Special Features of the BA 350 U: 

Guaranteed ultimate pressure better 
than 2 x 1 0 - 1 0 Torr; or if an addit ional 
titanium sublimation pump is f i t ted, bet­
ter than 5 x 1 0 - 1 1 Torr. 
Ultimate pressure obtainable in the 
10-12 Torr range net pumping speed at 
the vacuum chamber approximately 400 
l/sec. for air and 4 000 I/sec. for water 
vapour; if an addit ional t i tanium subl i­
mation pump is f i tted approximately 
2 000 l/sec. (except for rare gases). 
An efficient baffle and large creep paths 
assures virtually oil-free UHV. 
Stay-down time of more than two weeks, 
without the use of l iquid nitrogen. 
A new type of throttle valve in the baffle 
system enables the high vacuum to be 
maintained in the diffusion pump, whilst 

carrying out glow discharge, gas control 
processes, cathode sputtering etc. 
Instead of the gold wire seals, the main 
chamber seals can be viton so that the 
vacuum chamber can be opened and 
closed as in normal high vacuum units 
(clamping is unnecessary). 
Ultimate pressure obtainable using viton 
seals 10-11 Torr range. 
The vacuum cycle is control led by the 
fully automatic pumping station and 
programme sequenced automatic bake-
out assures reliable evacuation and 
bake-out without supervision. The unit 
is "bakeable" (even if Viton seals are 
fitted). If required Ion getter and Sorb-
t ion pumps can be provided as anci l ­
lary equipment. 
12 spare ports are provided for f itt ing 
addit ional equipment. 

Main Accessories: 
Titanium sublimation pump with con­
trol unit; 3-kW-electron beam evapora­
tion equipment with fully bakeable 
source; complete glow discharge equip­
ment; 2-kVA high current unit with built-
in glow discharge control ; rotary cage 
assembly with external drive; substrate 
heater device; f i l l ing device for l iquid 
ni t rogen; water-cooled high current 
lead-ins; high voltage lead-ins; mea­
suring current lead-ins; mechanical and 
magnetic lead-ins; sight glasses, etc. 

BALZERS AKTIENGESELLSCHAFT 
fur Hochvakuumtechnik und Dunne Schichten 
FL-9496 Balzers • Principality of Liechtenstein 

United Kingdom: 
BALZERS HIGH VACUUM LIMITED 
Berkhamsted, Herts., 
Telephone: Berkhamsted 2181 
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The collection and recording of data in 
nuclear physics experiments is not 
only time consuming, but also a 
possible source of error which should 
be avoided. The Borer Multi-Channel 
Scaling System fulfills this requirement 
rapidly and reliably with its versatile 
equipment having counting rates up 
tolOOMcs. 
The units making up the system can be 
used in both high energy and low 
energy nuclear physics. Each 
instrument incorporates its own 
stabilised power supply and can 
therefore be used independently. 
Scalers are available with: 
6 or8 decades 
decimal or binary display 
2,20 or 100 Mcls count rates 
single or double units 
flexible data output using 
teleprinters, punched tape, 
magnetic tape, output writers, 
and parallel printers 
AH units use solid state devices 
throughout, and all components are 
of the highest quality. 
Borer Electronic Co are the largest 
manufacturers of scalers in the 
western hemisphere, and offer the 
widest range of scaler systems. 
Present us with your problem—we will 
provide the optimum solution. 
Please ask for latest literature, or for 
a demonstration. 

I E L E C T R O N I C 

D©rer c© 
SwKleriaod: 

Great Britain: 

Telephone 34 80 is M u n c h « " ; 23 

£*""= S

N

0 r «<'a Electronic 

telephone 8910 72 



Two new tools 
help you 
squeeze 
more data 
out of 
mother nature. 

LINEAR GATE AND STRETCHER. 
The LG102 is a fast, direct-coupled linear 
gate and stretcher incorporating extensive control and supervisory 
logic. Among its many unusual features are: high input sensitivity; 
adjustable zero suppression of the fast input; output proportional to 
peak; suicide mode operation. 
• Linear down to 5 mv. 5 nsec input (0.25 picocoulomb). 
• Zero suppression of up to 0.5 volt on gated fast signal. 
• Post stretcher gain of XI , X2, X4, X8, X16. 
• Busy signals available, may be used for "SUICIDE" operation. 
• Two units may be used in a de-randomizing scheme. 
• May be used as a sampling gate. 

PILE-UP GATE. The GP100 Pile-Up Gate 
embodies a new concept in protection 
against spectrum distortion due to pulse 
pile-up. An "updating" timer is triggered or updated each time an 

input appears. If an input comes within the duration of the timer 
output, a pile-up gate signal (P) is generated which may be used to 
control the flow of information to the analyzer or to control the 
analyzer. The gate signal (B) is also available. The "updating" timer 
provides true no-deadtime operation. 
• Gate width variable from 0.1 jusec to 1100 /zsec in four ranges. 
• 10 nsec resolution for pile-up detection. 
• Input signal overrides reset at end of gate. 
• Inputs accept wide range of linear or digital signals. 
• Built-in high-level gate amplifier allows Ml00 system gating di­

rectly from B or P signals. 

Illustrated application notes and specifications on these two new 
modules, as well as on the entire Ml00 Counting System are avail­
able. Write: EG&G, Inc., Salem Laboratory, 40 Congress Street, 
Salem, Massachusetts 01970. Phone: (617) 745-3200. Field offices: 
Chicago, 111., Phone: (312) 237-8565; Palo Alto, CaL, Phone: (415) 
327-8328. Representatives in most foreign countries. 

Positions available for creative 
engineers with experience in 
nuclear instrumentation. Contact 
W. M. Henebry — 617-745-3200. 

n 
I N C . 
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