


The European Organization for Nuclear Research (CERN) came into being in 1954 as a co-operative enterprise among European governments in order to 
regain a first-rank position in nuclear science. At present it is supported by 13 Member States, with contributions according to their national revenues: 
Austria (1.90%), Belgium (4.07), Denmark (1.95), Federal Republic of Germany (19.15), France (20.81), Greece (0.60), Italy (9.90), Netherlands (3.77), 
Norway (1.58), Spain (4.21), Sweden (4.15), Switzerland (3.23), United Kingdom (24.68). 
The budget for 1962 is 78 mill ion Swiss francs. 

The character and aims of the Organization are defined in its Convention as fol lows: 

'The Organization shall provide for collaboration among European States in nuclear research of a pure scientific and fundamental character, and in 
research essentially related thereto. The Organization shall have no concern with work for military requirements and the results of its experimental and 
theoretical work shall be published or otherwise made generally available.' 

The proton synchrotron started oper
at ion again on 23 October, after the 
long shut-down per iod dur ing which 
major changes had been carried out in 
the experimental areas and a consider
able amount of work done on the 
accelerator itself. During the first week, 
apart from technical deve lopment and 

various beam studies, special measure
ments on shielding were carried out by 
a combined team from the DESY project 
at Hamburg, the National Institute for 
Research in Nuclear Science, at Harwel l , 
and CERN. Wi th the start-up for the 
second week, on 31 October, the new 
operat ing schedule was put into practice. 
In future the accelerator wi l l run con
t inuously from 2 p.m. every other W e d 
nesday until 6 a.m. the next Sunday but 
one, that is, a total of 256 hours in each 
fortnight, of which some 30 hours wi l l 
be for machine development and the 
rest for nuclear physics. 

As ment ioned last month, in the report 
of H.M. Queen Frederika's visit, the main 
converter set for the r ing-magnet power 
supply was complete ly overhauled. In
stallation was nearly completed of the 
electronic fi lter, which wi l l considerably 
reduce the effects of the r ipp le vol tage 
of this supply on the ring magnetic 
f ie ld . Another important task was the 
installation of a complete ly new security 
interlock system for all doors in the ring 
( including the new ones at the East 
junct ion), the linac and the experimental 
areas. Each experimental area wi l l now 

OPEN DAY 
On the afternoon of Saturday 20 

October, some 600 members of staff and 
their guests took advantage of the 
oppor tun i ty g iven them to see as much 
as possible of the Laboratory's instal
lations. 

Between 2 p.m. and 6 p.m. they 
f lowed through the SB gate, each one 
receiving a col lect ion of site plans. 
Some started their visit then by 
inspecting the power house of the 
600-MeV synchro-cyclotron, the latter 
shut down specially until 6.30 p.m. 
Many others first took a general look 
at the 41-ha site f rom the fop of the 
Administrat ion bu i ld ing , and fo l lowed 
this by a spell in the audi tor ium, where 
films in three languages — 'Etoiles 
nucléaires', 'Matter in Question' and 
'Das Europâische Kernforschungszentrum' 
— showed what CERN does. 

be control led separately, wi th the a id 
of beam stoppers to shut off indiv idual 
beams when necessary. Television 
cameras were also installed to watch 
the doors in the East junct ion. 

The 31-cm hydrogen bubb le chamber 
is now installed in the North hall in one 
of the largest concrete blockhouses yet 
constructed here, wi th an interior 
volume of 440 m 3 . This is in the path of 
the modi f ied separated kaon beam, for
merly k2, now referred as k3. Next to 
it, also in a concrete blockhouse, is the 
Wilson Chamber, set up to defect neu
tral particles arising from the interaction 
in a hydrogen target of pions in the 
beam a$ ( formerly a2J. In the South hall, 
the CERN 1-m heavy- l iquid bubble 
chamber has been placed at the end of 
the rri2 beam, where it wi l l carry out 
some test runs in connexion wi th the 
neutrino experiments. 

The synchro-cyclotron was also shut 
down again at the beg inn ing of the 
month, from 2 to 8 October. Among 
other things, some modif ications were 

Cont inued on p. 10 

Outside the auditor ium an I n f o r 
mation' stand distr ibuted booklets by 
the dozen. A score of ' f ixed guides' , 
scattered among the Divisions, answered 
more specific questions. At the synchro
cyclotron, in the power house, in the 
bu i ld ing for nuclear-physics apparatus, 
beside the electron storage r ing , near 
the instruments for examining and ana
lysing bubble-chamber photographs, in 
the experimental halls, the control room 
and the funnel of the synchrotron (being 
got ready for the resumption of oper
ation on 23 October) — everywhere 
they were bombarded with questions. 
Less exhausting, perhaps, but equally 
important, was the task of the 23 aux
iliary guards, recruited from among the 
messengers and cleaners. Thanks to their 
concern for everyone's safety, and the 
care of the visitors themselves, the 
afternoon passed without a single 
accident • 
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The cover photograph shows part of the 
crowd in the PS main control room, 
listening attentively to the explanations 
being given by E. Ratcliff, during CERN's 
'open day' on 20 October. 
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Nuclear Physics i 
In Europe and North America, where the average income 

per head is about an order of magnitude higher than in 

most other parts of the world, the study of high-energy 

physics is taken for granted. Elsewhere, many countries 

exist at a stage of economic development that is far less 

advanced ; often ideas and methods unchanged for centuries 

still exist side by side with modern scientific ones. In such 

conditions, the study of fundamental particles offers little 

attraction, though in some cases the increasing need for 

electric power is encouraging work in the more practical 

fields of nuclear science and engineering. 

Africa and Asia 
Some personal impressions 

At the end of last year, Helmut Reich, of the Proton 

Synchrotron Machine Division, undertook a lecture tour in 

South Africa, with short stops in Nigeria, Angola, Uganda, 

and the United Arab Republic, on the way out or back. 

Shortly afterwards, Owen Lock, of the Nuclear Physics 

Division, lectured in India and Pakistan. They have recorded 

here some of the impressions they gained on these visits, 

reinforced by other relevant facts, to give an idea of the 

status of nuclear physics, and particularly of high-energy 

research, in other parts of the ivorld. 

South Africa i K. H. REICH 
A c c o r d i n g t o W a l t W . R o s t o w * t h e r e a r e f o u r s t a g e s i n 

t h e e c o n o m i c d e v e l o p m e n t o f a c o u n t r y : t h e ' t r a n s i t i o n a l 

s t a g e ' , t h e ' t a k e - o f f , t h e ' d r i v e t o m a t u r i t y ' , a n d t h e ' s t a g e 

o f h i g h m a s s c o n s u m p t i o n ' . 

A t t h e t r a n s i t i o n a l s t a g e , p o l i t i c a l a n d s o c i a l c h a n g e s a r e 

n e c e s s a r y t o a l l o w t h e a p p l i c a t i o n o f m o d e r n s c i e n c e a n d 

t e c h n o l o g y t o t h e b a s i c p r o b l e m s , t h e n a t u r e o f w h i c h c a n b e 

i n f e r r e d f r o m t h e f o l l o w i n g f i g u r e s : 

U . S . A . 
U . S . S . R . 

W e s t e r n 
E u r o p e 

U n d e r 
d e v e l o p e d 

A r e a 

L i f e e x p e c t a n c y 70 y e a r s 3 4 y e a r s 

O n e f a r m i n g f a m i l y f e e d s 4 o t h e r s V i o t h e r 

S p e n d i n g o n e d u c a t i o n 
p e r h e a d $ 100 $ 30 $ 1 t o 10 

U n i v e r s i t y s t u d e n t s p e r 
m i l l i o n i n h a b i t a n t s 10 000 1500 - 4500 100 - 500 

E n g i n e e r s g r a d u a t i n g e a c h 
y e a r p e r m i l l i o n i n h a b i t a n t s 400 100 a f e w 

I t i s c l e a r t h a t s u c h s t a t e s w i l l n o t a n d n e e d n o t b e i n t h e 

f o r e f r o n t o f d e v e l o p i n g n e w s c i e n c e . W h a t t h e y n e e d i s 

r a t h e r t h e a p p l i c a t i o n t o t h e i r p r o b l e m s o f w h a t i s a l r e a d y 

w e l l k n o w n . T h u s t h e y a r e c o n c e r n e d w i t h t h e i m p r o v e m e n t 

o f a g r i c u l t u r e , m o s t l y t h e i r m a i n s o u r c e o f i n c o m e , a n d w i t h 

a s u r v e y o f t h e i r p h y s i c a l r e s o u r c e s : a s t u d y o f s o i l s , r o c k s 

a n d m i n e r a l s , r a i n f a l l s a n d r i v e r f l o w s , a n d u n d e r g r o u n d 

w a t e r . N e x t c o m e t h e b r e e d i n g o f n e w p l a n t s a n d a n i m a l s , 

t h e s t u d y o f p l a n t n u t r i m e n t s a n d a n i m a l f o o d s , a n d t h e 

c o n t r o l o f p e s t s a n d d i s e a s e s . T h e r o l e o f n u c l e a r p h y s i c s a t 

t h i s s t a g e m a y b e s u m m a r i z e d b y t h e w o r d s o f t h e l a t e 

R e v . S o l o m o n B . C a u l k e r o f S i e r r a L e o n e : ' A s i m p o r t a n t a s 

n u c l e a r f i s s i o n a n d a l l t h e s e t h i n g s a r e , i t i s f a r m o r e 

i m p o r t a n t t o l e t t h e s e p e o p l e r e a l i z e i n t h e s e n e w s t a t e s 

t h a t t h e r e i s a d i r e c t r e l a t i o n s h i p b e t w e e n t h e k i n d o f w a t e r 

y o u d r i n k a n d t h e k i n d o f h e a l t h y o u h a v e , b e t w e e n t h e 

k i n d o f f o o d y o u e a t a n d t h e k i n d o f h e a l t h y o u h a v e , a n d 

s o o n ' . O r i n t h e w o r d s o f B r o c k C h i s h o l m : ' T h e f a c t i s t h a t 

i n m o s t o f t h e u n d e r d e v e l o p e d c o u n t r i e s m o s t o f t h e b o y s 

g r o w i n g u p , a n d t h e y o u n g m e n , a n d t h e m e n , h a v e n e v e r 

e v e n s e e n o r u s e d a m o n k e y - w r e n c h , a s c r e w d r i v e r o r a p a i r 

o f p l i e r s , a n d t h e y d o n o t t h i n k i n t e r m s o f c a u s e a n d 

e f f e c t w i t h r e g a r d t o m e c h a n i c a l r e l a t i o n s h i p ' . 

S o c l e a r l y , t h e s e p e o p l e h a v e a n e n o r m o u s j o b o f 

e d u c a t i o n o n h a n d , p a r t i c u l a r l y a t t h e s e c o n d a r y - s c h o o l 

* Much of the information in this first section is taken from : Ruth 
Gruber (Ed.) ; Science and the New Nations. Basic Books, Inc., New 
York, 1961. 

Mode! of the building proposed for the 3-MV positive-ion accelerator 
at the Atomic Energy Board's National Nuclear Research Centre, near 
Pretoria. 

l e v e l . T h e y n e e d a g r i c u l t u r a l a g e n t s , l a b o r a t o r y t e c h n i c i a n s , 

m a i n t e n a n c e e n g i n e e r s , a n d a l l t h o s e v a s t n u m b e r s o f p e o p l e 

( a b o u t f i v e t i m e s t h e n u m b e r o f u n i v e r s i t y g r a d u a t e s ) w h o 

g e t a f e w y e a r s v o c a t i o n a l s c h o o l i n g o r a p p r e n t i c e s h i p a f t e r 

s e c o n d a r y s c h o o l a n d w h o a r e a l s o n e c e s s a r y t o m a k e t h e 

w o r k o f t h e g r a d u a t e s r e a l l y e f f e c t i v e . 

A s r e g a r d s e n e r g y r e q u i r e m e n t s , t h e s e a r e u s u a l l y n o t 

v e r y l a r g e o r v e r y c o n c e n t r a t e d . F o r e x a m p l e , t h e p o p u l a t i o n 

d e n s i t y i n A f r i c a i s o f t e n a r o u n d 1 0 p e r s o n s p e r s q u a r e 

k i l o m e t r e , a n d s o m e t i m e s a s l o w a s 2 . T h u s , t h e r e i s n o r 

m a l l y n o q u e s t i o n o f u s i n g n u c l e a r p o w e r , a l l t h e l e s s 

a s c h e a p p o w e r f r o m h y d r o e l e c t r i c p o w e r s t a t i o n s c o u l d b e 

m a d e a v a i l a b l e i n m a n y a r e a s , a n d t h e l i m i t e d s c i e n t i f i c 

a n d t e c h n i c a l e f f o r t a v a i l a b l e w o u l d p r o b a b l y y i e l d a m u c h 

l a r g e r r e t u r n i n o t h e r d i r e c t i o n s . 

T h e s t a g e o f t a k e - o f f u s u a l l y l a s t s a b o u t t w o d e c a d e s a n d 

i s c h a r a c t e r i z e d b y a s t r o n g i n c r e a s e i n i n v e s t m e n t s , s o t h a t 

t h e f u t u r e g r o w t h b e c o m e s s e l f g e n e r a t i v e . A t t h i s s t a g e 

n u c l e a r p h y s i c s d e f i n i t e l y b e c o m e s o f i n t e r e s t . 

T o c o m p l e t e t h e p i c t u r e , t h e d r i v e - t o - m a t u r i t y s t a g e 

l e a d s t o a g r e a t e r d i v e r s i f i c a t i o n , a n d t h e s t a g e o f h i g h 

m a s s c o n s u m p t i o n b r i n g s t h e ' a f f l u e n t s o c i e t y ' i n t o b e i n g . 

T h i s s o c i e t y c a n a l s o a f f o r d t h e l a r g e p a r t i c l e a c c e l e r a t o r s 

w h i c h c h a r a c t e r i z e m o d e r n h i g h - e n e r g y p h y s i c s . A s t h e 

U . S . S . R . a n d J a p a n h a v e s h o w n , h o w e v e r , t h i s p o s s i b i l i t y 

c a n a l s o a r i s e o n e s t a g e e a r l i e r . 
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The 25-MeV cyclotron of the South African Council for Scientif ic and 
industrial Research, with two technicians v/orking on the oscillator. 

S c i e n c e i n S o u t h A f r i c a 

T u r n i n g t o S o u t h A f r i c a , w h i c h c a n h e s a i d t o h e n e a r t h e 

e n d o f t h e ' t a k e - o f f s t a g e , m o s t o f i t s s c i e n t i f i c a c t i v i t i e s 

c o m e u n d e r t h e S o u t h A f r i c a n C o u n c i l f o r S c i e n t i f i c a n d 

I n d u s t r i a l R e s e a r c h . T h i s h o d y , w h i c h h a s a n a n n u a l b u d g e t 

o f a b o u t t h e s a m e a m o u n t a s C E R N , r u n s c e n t r a l l a b o 

r a t o r i e s a t S c i e n t i a , n e a r P r e t o r i a , a n d s e v e r a l o t h e r s i n t h e 

v a r i o u s p r o v i n c e s . I t s r e s e a r c h a c t i v i t i e s c o v e r t h r e e m a i n 

a r e a s : o p e n i n g u p o f t h e c o u n t r y a n d i t s r e s o u r c e s , i m 

p r o v e m e n t o f t h e s t a n d a r d o f l i v i n g o f t h e p o p u l a t i o n , a n d 

a i d t o y o u n g i n d u s t r i e s . F o r i n s t a n c e , b e s i d e s i t s o w n 

r e s e a r c h , t h e S . A . N a t i o n a l C h e m i c a l R e s e a r c h L a b o r a t o r y 

a n a l y s e s m i n e r a l s , c l a y s a n d l i m e s t o n e s , p l a n t s , a n d v e g e t a b l e 

a n d a n i m a l f i b r e s , s u b m i t t e d b y f a r m e r s o r i n d u s t r y . S u c h 

w o r k h a s r e s u l t e d i n t h e l o c a l p r o d u c t i o n o f b u i l d i n g m a 

t e r i a l s , i n d u s t r i a l c e r a m i c p r o d u c t s , p a c k i n g s a c k s f r o m n e w 

f i b r e s , a n d i m p r o v e d q u a l i t i e s o f w o o l . 

F o r t h e g e o d e t i c s u r v e y o f d i f f i c u l t t e r r a i n s , t h e ' T e l l u r o -

m e t e r ' h a s b e e n d e v e l o p e d . T h i s p o r t a b l e r a d a r - t y p e r a n g e 

m e t e r , w o r k i n g w i t h 1 0 - c m w a v e s , a l l o w s t h e m e a s u r e m e n t 

o f d i s t a n c e s o f 4 0 o r 5 0 k m w i t h a n a c c u r a c y o f a b o u t 1 0 c m , 

i n a l m o s t a n y w e a t h e r . T h e I n s t i t u t e f o r R o a d R e s e a r c h h a s 

d e v e l o p e d a p o r t a b l e i n s t r u m e n t w h i c h m e a s u r e s i n 5 m i 

n u t e s t h e m o i s t u r e c o n t e n t a n d t h e d e n s i t y o f t h e e a r t h 

s u r f a c e l a y e r a l o n g t h e t r a c k o f a n e w l y p l a n n e d r o a d . 

O t h e r r e s e a r c h i s c o n c e r n e d w i t h t h e p r o p e r t i e s o f l o c a l 

r o a d - b u i l d i n g m a t e r i a l s . T h e s y s t e m a t i c s t u d y o f t h e q u a l i t y 

o f t r a n s m i s s i o n o f r a d i o w a v e s a t v a r i o u s f r e q u e n c i e s s e r v e s 

t h e o p t i m i z a t i o n o f o p e r a t i n g c o n d i t i o n s f o r w i r e l e s s t e l e 

c o m m u n i c a t i o n s , a i r a n d s e a n a v i g a t i o n , e t c . 

T h e i m p r o v e m e n t o f t h e s t a n d a r d o f l i v i n g i s t h e a i m o f 

r e s e a r c h i n m e d i c i n e , p s y c h o l o g y , f o o d t e c h n o l o g y , a n d 

h o u s e b u i l d i n g . A p a r t f r o m t h e u s u a l m e d i c a l w o r k , o n e 

q u e s t i o n b e i n g s t u d i e d i s a t w h a t d e g r e e o f c i v i l i z a t i o n t h e 

p o p u l a t i o n o f t h e r u r a l a r e a s s t a r t s t o b e a f f e c t e d b y 

m o d e r n d i s e a s e s ( o r p u t a n o t h e r w a y , h o w m u c h o f p r e s e n t -

d a y t o w n l i f e o u g h t t o b e a b a n d o n e d i n o r d e r t o p r e v e n t 

c e r t a i n h e a r t t r o u b l e s , f o r i n s t a n c e ) . T h e s y s t e m a t i c s t u d y o f 

f o o d h a s l e d a m o n g o t h e r t h i n g s t o a n i n c r e a s e i n t h e f e e b l e 

p r o t e i n c o n t e n t o f b r e a d b y a d d i n g f i s h f l o u r , t o t h e c o n s e r 

v a t i o n o f f r e s h m i l k , a n d t o t h e p r o d u c t i o n o f a g a r f r o m 

a l g a e . 

O n t o p o f t h e l i s t o f t h e e f f o r t s t o h e l p i n d u s t r y i s t h e 

c r e a t i o n o f a m o d e r n B u r e a u o f w e i g h t s a n d m e a s u r e s . T h i s 

b u r e a u n o t o n l y d e a l s w i t h t h e c a l i b r a t i o n s a n d c h e c k s p r e 

s c r i b e d b y l a w b u t , o n r e q u e s t , c a r r i e s o u t a l l k i n d s o f 

q u a l i t y c o n t r o l s a n d m e a s u r e m e n t s . T h e I n s t i t u t e f o r H y d r o 

l o g y h a s d e v e l o p e d a n e c o n o m i c a l p r o c e d u r e f o r r e c l a i m i n g 

i n d u s t r i a l w a t e r , a n d a b o v e a l l f o r t h e d e s a l i n a t i o n o f 

b r a c k i s h a n d s e a w a t e r . O t h e r I n s t i t u t e s d e a l w i t h s p e c i f i c 

p r o b l e m s o f t h e m i n i n g , f i s h i n g , s u g a r , l e a t h e r , w o o l , w o o d , 

a n d p a i n t i n d u s t r i e s . 

N u c l e a r p h y s i c s 

W h a t h a s a l l t h i s t o d o w i t h n u c l e a r p h y s i c s a n d p a r t i 

c u l a r l y w i t h h i g h - e n e r g y p h y s i c s ? A t f i r s t t h e r e m a y n o t 

s e e m t o b e a n y o b v i o u s r e l a t i o n , b u t t h e v e r y r e a l c o n n e x i o n 

i s t h a t a l l t h e s e b a s i c , f u n d a m e n t a l a c t i v i t i e s a r e i n h a r d 

c o m p e t i t i o n f o r f u n d s , s c i e n t i s t s a n d t e c h n i c i a n s w i t h h i g h -

e n e r g y r e s e a r c h , f r o m w h i c h n o d i r e c t a n d r e a d y r e t u r n i s 

t o b e e x p e c t e d . I t i s u n d e r s t a n d a b l e t h a t a t t h i s s t a g e , i n a 

c o u n t r y w h o s e p o p u l a t i o n i s s i m i l a r t o t h a t o f a s m a l l e r 

C E R N m e m b e r , h i g h - e n e r g y p h y s i c s h a s r e c e i v e d l i t t l e 

e m p h a s i s . 

T h e r e i s , h o w e v e r , a c t i v e w o r k i n l o w - e n e r g y p h y s i c s 

g o i n g o n a t S c i e n t i a a s w e l l a s a t t h e U n i v e r s i t i e s o f P r e t o r i a , 

W i t w a t e r s r a n d ( J o h a n n e s b u r g ) P o t c h e s t r o m , S t e l l e n b o s c h a n d 

C a p e T o w n . F o r t h i s w o r k , a 2 5 - M e V d e u t e r o n c y c l o t r o n , 

b u i l t i n S o u t h A f r i c a , a n d s e v e r a l V a n d e G r a a f f a n d 

C o c k c r o f t - W a l t o n s e t s a r e a v a i l a b l e . M o r e a r e o n o r d e r , i n 

p a r t i c u l a r a 5 . 5 - M e V V a n d e G r a a f f f o r t h e S o u t h e r n J o i n t 

I n s t i t u t e f o r N u c l e a r R e s e a r c h , l o c a t e d b e t w e e n C a p e T o w n 

a n d S t e l l e n b o s c h . I n e a c h o f t h e p h y s i c s d e p a r t m e n t s o f t h e 

u n i v e r s i t i e s q u o t e d , s o m e 5 t o 1 0 s t u d e n t s d o g r a d u a t e w o r k 

o n n u c l e a r r e a c t i o n s a n d e x c i t a t i o n l e v e l s , r e s o n a n t s c a t t e r 

i n g , a n d t h e l i k e . T h e p r o b l e m s o f c a r r y i n g o n s u c h r e s e a r c h 

1 0 0 0 0 m i l e s f r o m t h e n e a r e s t l a r g e r e s e a r c h c e n t r e , i n a 

c o u n t r y l a c k i n g a d e v e l o p e d s c i e n t i f i c - i n s t r u m e n t i n d u s t r y , 

a r e v e r y r e a l . I t w a s i n f a c t o n e o f t h e m o s t s t r i k i n g i m 

p r e s s i o n s o f t h e t o u r t o b e c o n f r o n t e d w i t h s u c h a s i t u a t i o n . 

A p a r t f r o m t h e s m a l l e r c o s t o f r e s e a r c h i n l o w - e n e r g y 

p h y s i c s , s o m e o f t h e r e s u l t s a r e d i r e c t l y a p p l i c a b l e e l s e w h e r e , 

a n d t h e t e c h n i q u e s h a v e a g e n e r a l u s e f u l n e s s . F o r e x a m p l e , 

t h e s o i l h u m i d i t y m e a s u r e m e n t s m e n t i o n e d e a r l i e r d e p e n d 

o n t h e u s e a n d m e a s u r e m e n t o f n u c l e a r r a d i a t i o n ( b e t a 

r a y s ) , a n d r a d i o a c t i v e ' t r a c e r ' t e c h n i q u e s u s e s i m i l a r d e 

t e c t i o n m e t h o d s . 

I n v i e w o f t h e c o a l a v a i l a b l e , t h e r e i s n o p a r t i c u l a r 

u r g e n c y f o r t h e i n t r o d u c t i o n o f n u c l e a r e n e r g y , b u t l i k e 

o t h e r c o u n t r i e s i n a s i m i l a r p o s i t i o n , S o u t h A f r i c a n e e d s 

s o m e s c i e n t i s t s q u a l i f i e d t o w a t c h e v o l u t i o n i n t h i s f i e l d 

a n d t o a d v i s e t h e G o v e r n m e n t i f a n d w h e n t o b u y a p a r t i 

c u l a r t y p e o f n u c l e a r p o w e r r e a c t o r ( o r p e r h a p s t o c o n c e n 

t r a t e o n s o l a r b a t t e r i e s o r f u e l c e l l s ) . M o r e p a r t i c u l a r l y , 

S o u t h A f r i c a h a s a s p e c i a l i n t e r e s t i n t h i s f i e l d , a s i t i s i t s e l f 

a p r o d u c e r o f u r a n i u m . T h e s e n u c l e a r - e n e r g y q u e s t i o n s a r e 

b e i n g t a k e n c a r e o f b y t h e A t o m i c E n e r g y B o a r d , w h i c h i s 

b u i l d i n g u p i t s o w n r e s e a r c h f a c i l i t i e s a t t h e N a t i o n a l 

N u c l e a r R e s e a r c h C e n t r e , n e a r P r e t o r i a . T h i s w i l l h a v e a s 

p a r t o f i t s e q u i p m e n t a 3 - M V p o s i t i v e - i o n a c c e l e r a t o r . 

N o t w i t h s t a n d i n g t h e o v e r a l l s i t u a t i o n , t h e r e a p p e a r s t o b e 

c o n s i d e r a b l e i n t e r e s t i n t h e w o r k g o i n g o n a t C E R N . A t t h e 

C . S . I . R . t h e y w e r e i n a d d i t i o n i n t e r e s t e d i n q u e s t i o n s o f 

c o - o p e r a t i o n b e t w e e n C E R N a n d t h e l a b o r a t o r i e s o f M e m b e r 

s t a t e s , a p r o b l e m t h e y h a v e t h e m s e l v e s o n a s m a l l e r s c a l e . 

The target side of the C.S.I.R. cyclotron, showing the remotely con
trol led mechanism that enables highly radioactive targets, particularly 
those of short l i fe, to be removed from the cyclotron, guil lot ined, and 
despatched rapidly to the laboratory for examination. 
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Pakistan and India b y w. o. 
T h e I n d o - P a k i s t a n s u b - c o n t i n e n t h a s a p o p u l a t i o n o f a b o u t 

6 0 0 m i l l i o n p e o p l e , m a n y o f t h e m l i v i n g i n s o m e o f t h e m o s t 

d e n s e l y p o p u l a t e d c i t i e s a n d a r e a s i n t h e w o r l d . T h e r e i s a 

c o n t i n u i n g t r e m e n d o u s i n c r e a s e o f t h e p o p u l a t i o n , a n d a l l 

r e s e r v e s o r a c h i e v e m e n t s t h a t a r e m a j o r i n t h e i r o w n r i g h t 

a p p e a r i n s i g n i f i c a n t w h e n d i v i d e d b y t h i s v a s t d e n o m i n a t o r . 

T h e p r o b l e m f a c i n g t h e s e p e o p l e s i s t o r a i s e t h e i r l i v i n g 

s t a n d a r d s , w h i c h i n t u r n m e a n s e x t e n s i v e i n d u s t r i a l i z a t i o n 

o f t h e i r c o u n t r i e s . T h e e s s e n t i a l r e q u i r e m e n t f o r i n d u s t r i a l i 

z a t i o n i s e l e c t r i c p o w e r , a n d i n b o t h P a k i s t a n a n d I n d i a i t 

i s f e l t t h a t n u c l e a r g e n e r a t i n g s t a t i o n s c o u l d b e a n e c o n o m i c 

s o u r c e o f s u c h p o w e r . T h e I n d i a n A t o m i c E n e r g y C o m 

m i s s i o n h a s b e e n i n a c t i v e o p e r a t i o n f o r o v e r 1 5 y e a r s a n d 

h a s b e e n o n e o f t h e p i o n e e r s i n d i s c u s s i n g n u c l e a r p o w e r 

a n d i t s e c o n o m i c s i n u n d e r d e v e l o p e d a r e a s . I n P a k i s t a n t h e 

w o r k o f t h e A t o m i c E n e r g y C o m m i s s i o n o n l y s t a r t e d w i t h 

t h e a d v e n t t o p o w e r o f P r e s i d e n t A y u b K h a n i n 1 9 5 8 . 

N a t u r a l l y b o t h C o m m i s s i o n s a r e p l a c i n g m o s t e m p h a s i s o n 

a p p l i e d n u c l e a r p h y s i c s , b u t p u r e n u c l e a r p h y s i c s i s n o t 

n e g l e c t e d . 

P A K I S T A N 

P a k i s t a n i s a c o u n t r y o f s o m e 8 8 m i l l i o n p e o p l e — 

4 0 m i l l i o n i n W e s t P a k i s t a n a n d 4 8 m i l l i o n i n E a s t 

P a k i s t a n — a n d a n a v e r a g e p o p u l a t i o n d e n s i t y o f n e a r l y 

1 0 0 p e o p l e p e r s q u a r e k i l o m e t r e . T h e t w o s e c t i o n s o f t h e 

c o u n t r y a r e a b o u t 1 8 0 0 k m a p a r t , w i t h I n d i a i n b e t w e e n . 

T h e m a n y p r o b l e m s f a c i n g t h e c o u n t r y w e r e d i s c u s s e d a t a 

s y m p o s i u m h e l d i n L a h o r e i n e a r l y J a n u a r y 1 9 6 2 , t h e t i t l e 

o f w h i c h w a s ' T h e r o l e o f s c i e n c e i n t h e d e v e l o p m e n t o f 

n a t u r a l r e s o u r c e s ' . S o m e o f t h e s u b j e c t s d i s c u s s e d w e r e : f u e l 

a n d p o w e r , h y d r o l o g y a n d w a t e r c o n s e r v a t i o n , p l a n t p r o 

d u c t s , f o r e s t r y , a g r i c u l t u r e a n d s o i l , p u b l i c h e a l t h , a n d 

a n i m a l h u s b a n d r y . A s i n S o u t h A f r i c a a n d I n d i a i t i s o n 

p r o b l e m s i n t h e s e f i e l d s t h a t t h e m a j o r s c i e n t i f i c e f f o r t i n 

P a k i s t a n m u s t b e p l a c e d . N e v e r t h e l e s s o n e s e s s i o n w a s 

d e v o t e d t o a t o m i c e n e r g y . 

W o r k o f t h e A t o m i c E n e r g y C o m m i s s i o n 

A l a r g e p a r t o f P a k i s t a n c o n s i s t s o f a r e a s w h i c h a r e e i t h e r 

d e s e r t ( i n t h e w e s t ) o r f l o o d e d d u r i n g t h e m o n s o o n t i m e ( i n 

t h e e a s t ) . T h e r e a r e n o r e s o u r c e s o f c o a l a n d f e w p o s s i b i l i t i e s 

f o r h y d r o e l e c t r i c s c h e m e s , a l t h o u g h t h e r e a r e s o m e n a t u r a l 

g a s r e s o u r c e s . I n t e r e s t i n t h e g e n e r a t i o n o f p o w e r f r o m 

n u c l e a r r e a c t o r s i s t h u s c o n s i d e r a b l e . H o w e v e r , P a k i s t a n i s 

s h o r t o f t r a i n e d s c i e n t i s t s , e s p e c i a l l y i n t h e f i e l d o f n u c l e a r 

e n e r g y a n d i t s r e l a t e d s u b j e c t s . T h e A t o m i c E n e r g y C o m 

m i s s i o n h a s t h e r e f o r e e m b a r k e d o n a l a r g e - s c a l e t r a i n i n g 

p r o g r a m m e , w h i c h , o v e r t h e n e x t f e w y e a r s , i n v o l v e s s e n d i n g 

a f e w h u n d r e d s c i e n c e g r a d u a t e s t o d i f f e r e n t i n s t i t u t e s a l l 

o v e r t h e w o r l d , f o r a d v a n c e d t r a i n i n g l a s t i n g b e t w e e n 2 a n d 

3 y e a r s . B y 1 9 6 5 - 6 m o s t o f t h e s e p e o p l e w i l l b e b a c k i n 

P a k i s t a n t o f o r m t h e n u c l e u s o f t h e N a t i o n a l I n s t i t u t e f o r 

N u c l e a r S c i e n c e a n d T e c h n o l o g y w h i c h i s b e i n g b u i l t a t 

I s l a m a b a d , t h e n e w c a p i t a l , n e a r t o R a w a l p i n d i . T h i s 

I n s t i t u t e s h o u l d b e r e a d y i n 1 9 6 4 - 5 . 

A t p r e s e n t , i t i s q u e s t i o n a b l e w h e t h e r t h e g e n e r a t i o n o f 

e l e c t r i c i t y b y n u c l e a r r e a c t o r s w o u l d b e a n e c o n o m i c p r o 

p o s i t i o n . F o r e x a m p l e , t h e r e i s a n e w h y d r o e l e c t r i c s c h e m e a t 

K a p t a i ( e a s t o f C h i t t a g o n g ) , w h i c h w i l l s u p p l y a l l t h e p o w e r 

r e q u i r e m e n t s o f E a s t P a k i s t a n f o r t h e n e x t f e w y e a r s . 

H o w e v e r , t h e r a t e o f i n c r e a s e o f c o n s u m p t i o n o f e l e c t r i c i t y 

LOCK 

i s s u c h t h a t a n e w s o u r c e o f p o w e r w i l l b e r e q u i r e d i n t h e 

1 9 7 0 s a n d i t i s t h e n t h a t n u c l e a r p o w e r m a y b e t h e b e s t . 

T o g a i n e x p e r i e n c e i t i s t h u s p r o p o s e d t o e q u i p t h e n e w 

I s l a m a b a d C e n t r e w i t h a 5 - M W s w i m m i n g - p o o l r e a c t o r . 

A t o m i c E n e r g y C e n t r e s a r e a l s o b e i n g s e t u p i n L a h o r e 

( o p e n e d i n N o v e m b e r 1 9 6 1 ) a n d i n D a c c a ( E a s t P a k i s t a n 

— c o n s t r u c t i o n s t a r t e d s u m m e r 1 9 6 2 ) . T h e L a h o r e C e n t r e 

h a s a b o u t t h i r t y s c i e n t i s t s o n t h e s t a f f , c o v e r i n g s u c h f i e l d s 

a s r a d i o b i o l o g y , r a d i o c h e m i s t r y , c o u n t i n g t e c h n i q u e s , r e a c t o r 

p h y s i c s , a n d n u c l e a r p h y s i c s . T h e m a i n e f f o r t i s d e v o t e d 

t o g i v i n g s h o r t t r a i n i n g c o u r s e s , m a i n l y t o s t u d e n t s w h o w i l l 

s u b s e q u e n t l y g o o v e r s e a s f o r a d v a n c e d t r a i n i n g , b u t r e s e a r c h 

i s e n c o u r a g e d b o t h i n t h e a p p l i e d s c i e n c e s a n d i n p u r e 

n u c l e a r p h y s i c s . F o r e x a m p l e , t h e r e i s c o l l a b o r a t i o n w i t h 

t h e C E R N E m u l s i o n G r o u p o n t h e s t u d y o f l o w - e n e r g y 

a n t i p r o t o n - p r o t o n s c a t t e r i n g i n n u c l e a r e m u l s i o n s . T h e 

D a c c a C e n t r e w i l l b e s e t u p o n s i m i l a r l i n e s w i t h p e r h a p s 

m o r e e m p h a s i s o n p u r e r e s e a r c h , s i n c e i t i s p r o p o s e d t o 

i n s t a l l a 3 - M e V V a n d e G r a a f f a c c e l e r a t o r f o r t h e s t u d y o f 

p r o b l e m s i n l o w - e n e r g y n u c l e a r p h y s i c s . T h e r e w i l l b e c l o s e 

c o l l a b o r a t i o n w i t h t h e P h y s i c s D e p a r t m e n t a t t h e U n i v e r s i t y 

o f D a c c a , w h i c h i s n o w s t a r t i n g a s m a l l e m u l s i o n g r o u p t o 

w o r k o n e m u l s i o n s e x p o s e d a t C E R N . 

I n t h e f i e l d o f t h e a p p l i c a t i o n o f r a d i o i s o t o p e s t h e r e a r e 

s m a l l m e d i c a l r a d i o i s o t o p e c e n t r e s a t K a r a c h i , L a h o r e a n d 

D a c c a , w h i l e a f o u r t h i s n o w b e i n g e s t a b l i s h e d a t M u l t a n . 

T w o a g r i c u l t u r a l r e s e a r c h c e n t r e s , w h i c h w i l l u s e r a d i o 

i s o t o p e s , a r e b e i n g e s t a b l i s h e d a t t h e p r e s e n t t i m e , o n e a t 

D a c c a a n d o n e a t T a n d o j a m n e a r K a r a c h i . 

F r o m t h i s b r i e f s u r v e y i t c a n b e s e e n t h a t t h e A t o m i c 

E n e r g y C o m m i s s i o n i n P a k i s t a n i s e n g a g e d i n l a y i n g t h e 

f o u n d a t i o n s f o r t h e f u t u r e l a r g e - s c a l e e x p a n s i o n o f s c i e n c e 

i n t h a t c o u n t r y . I t i s m o s t e n c o u r a g i n g t o s e e t h a t p u r e a n d 

a p p l i e d s c i e n c e a r e b e i n g f o s t e r e d t o g e t h e r , a l t h o u g h o f 

c o u r s e t h e m a i n e m p h a s i s w i l l b e o n t h e l a t t e r f o r m a n y 

y e a r s t o c o m e . 

U n i v e r s i t y r e s e a r c h 

A s i n m a n y c o u n t r i e s o f t h e w o r l d , t h e u n i v e r s i t i e s o f 

P a k i s t a n s u f f e r f r o m l a c k o f m o n e y , e q u i p m e n t , f a c i l i t i e s 

Model of the Pakistan Institute of Nuclear Science and Technology, 
now under construction at Islamabad. 
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Part of the new building of the National Centre of the Government of 
India for Nuclear Science and Mathematics (Tata Institute of Funda
mental Research). 

a n d s t a f f . M o s t o f t h e i r e f f o r t i s d e v o t e d t o t e a c h i n g , b u t 

s m a l l r e s e a r c h g r o u p s e x i s t . I n a d d i t i o n t o t h e o n e a t D a c c a 

U n i v e r s i t y , t h e r e i s a s m a l l n u c l e a r e m u l s i o n g r o u p a t 

R a j s h a h i U n i v e r s i t y ( E a s t P a k i s t a n ) . I n W e s t P a k i s t a n , 

L a h o r e h a s a 1 . 2 - M e V C o c k c r o f t - W a l t o n a c c e l e r a t o r i n t h e 

H i g h - t e n s i o n l a b o r a t o r y a t t a c h e d t o G o v e r n m e n t C o l l e g e . 

H o w e v e r , i t i s c l e a r t h a t t h e m a j o r p a r t o f t h e r e s e a r c h i n 

n u c l e a r p h y s i c s i n t h e n e x t f e w y e a r s w i l l b e c a r r i e d o u t i n 

t h e L a b o r a t o r i e s o f t h e A t o m i c E n e r g y C o m m i s s i o n , w h i c h , 

a t t h e s a m e t i m e , w i l l e n d e a v o u r t o g i v e a l l p o s s i b l e 

a s s i s t a n c e t o t h e r e s e a r c h g r o u p s i n t h e u n i v e r s i t i e s . 

I N D I A 

I n d i a h a s a p o p u l a t i o n o f t h e o r d e r o f 4 5 0 m i l l i o n , a n d a n 

a v e r a g e p o p u l a t i o n d e n s i t y o f n e a r l y 1 5 0 p e o p l e p e r s q u a r e 

k i l o m e t r e . I t s p r o b l e m s a r e v e r y s i m i l a r t o t h o s e o f P a k i s t a n 

b u t o n a m u c h l a r g e r s c a l e . S i n c e a c h i e v i n g i n d e p e n d e n c e 

i n 1 9 4 7 , g r e a t e f f o r t s h a v e b e e n m a d e t o b u i l d u p i n d u s t r y 

i n d i f f e r e n t p a r t s o f t h e c o u n t r y , a n d c o n s e q u e n t l y t h e 

d e m a n d f o r e l e c t r i c p o w e r h a s b e e n r i s i n g r a p i d l y . C o a l a n d 

o i l d e p o s i t s a r e e x t e n s i v e , b u t n o t w h e n c o n s i d e r e d i n t e r m s 

o f t h e t o t a l p o p u l a t i o n . A v a i l a b l e h y d r o e l e c t r i c p o w e r i s 

b e i n g r a p i d l y u t i l i z e d a s , f o r e x a m p l e , a t t h e v e r y l a r g e 

B h a k r a - N a n g a l p r o j e c t n e a r t o C h a n d i g a r h i n t h e P u n j a b . 

T h i s c o m p r i s e s t w o d a m s , a l a r g e n u m b e r o f c a n a l s , t h r e e 

p o w e r h o u s e s a n d a v a s t n e t w o r k o f t r a n s m i s s i o n l i n e s 

s p r e a d o u t o v e r t h e P u n j a b , R a j a s t h a n a n d D e l h i a r e a s . T h e 

t o t a l i n s t a l l e d c a p a c i t y o f t h e t h r e e p o w e r h o u s e s , n o w 

e s s e n t i a l l y c o m p l e t e , i s 6 0 5 M ¥ , b u t t h e p o w e r d e m a n d s o f 

t h e P u n j a b a r e c o n t i n u a l l y i n c r e a s i n g a n d o t h e r s o u r c e s o f 

p o w e r a r e u n d e r a c t i v e s t u d y . 

I n d i a n A t o m i c E n e r g y C o m m i s s i o n 

A r e a s o f I n d i a f a r f r o m t h e m o u n t a i n s h a v e n o p o s s i b i l i t y 

o f t a p p i n g h y d r o e l e c t r i c p o w e r s o u r c e s a n d a r e v e r y m u c h 

i n t e r e s t e d i n n u c l e a r p o w e r . T h e c o a l - p r o d u c i n g a r e a s o f 

I n d i a a r e v e r y n o n - u n i f o r m l y d i s t r i b u t e d , m o s t l y i n t h e 

n o r t h e a s t , a n d c o a l - f i r e d s t a t i o n s o n t h e w e s t c o a s t o f 

I n d i a o r i n t h e D e l h i a r e a w o u l d h a v e t o b e f e d w i t h c o a l 

h a u l e d o v e r a d i s t a n c e o f 1 5 0 0 k m , w i t h c o n s e q u e n t i n 

c r e a s e d c o s t s a n d t r a n s p o r t a t i o n p r o b l e m s . 

T h e I n d i a n A t o m i c E n e r g y C o m m i s s i o n h a s , t h e r e f o r e , 

b e e n c l o s e l y c o n c e r n e d f o r m a n y y e a r s w i t h t h e p r o b l e m s 

o f t h e g e n e r a t i o n o f n u c l e a r p o w e r . T h e i r e s t a b l i s h m e n t a t 

T r o m b a y ( i n n o r t h B o m b a y ) i s s i m i l a r i n s c o p e t o t h e B r i t i s h 

A t o m i c E n e r g y R e s e a r c h E s t a b l i s h m e n t a t H a r w e l l , 

t h o u g h n a t u r a l l y n o t o f t h e s a m e s i z e . A t t h e p r e s e n t t i m e 

t h e r e a r e t h r e e r e a c t o r s o p e r a t i n g . O n e , t h e 4 0 - M W C a n a d a -

I n d i a r e a c t o r ( C I R ) , c o m m i s s i o n e d i n J u l y 1 9 6 0 , i s v e r y 

s i m i l a r t o t h e N R X r e a c t o r a t C h a l k R i v e r a n d , a s i t s n a m e 

i m p l i e s , w a s b u i l t a s a j o i n t p r o j e c t ( u n d e r t h e C o l o m b o 

P l a n ) . T h e r e m a i n i n g t w o a r e a n o r m a l 1 - M W s w i m m i n g -

p o o l r e a c t o r , c o m m i s s i o n e d i n A u g u s t 1 9 5 6 , a n d a z e r o -

e n e r g y r e a c t o r , Z e r l i n a , f o r l a t t i c e i n v e s t i g a t i o n s a n d n e w 

a s s e m b l i e s , c o m m i s s i o n e d i n J a n u a r y 1 9 6 1 . C o n s i d e r a b l e 

r e s e r v e s o f u r a n i u m h a v e b e e n d e t e c t e d a n d m i n i n g o p e r 

a t i o n s s t a r t e d ; i n a d d i t i o n I n d i a h a s o n e o f t h e w o r l d ' s 

m o s t e x t e n s i v e d e p o s i t s o f m o n a z i t e , w h i c h y i e l d s t h o r i u m . 

T h e f u e l e l e m e n t s f o r t h e Z e r l i n a r e a c t o r a n d h a l f t h e f i r s t 

c h a r g e f o r t h e C I R w e r e f a b r i c a t e d a t T r o m b a y f r o m I n d i a n 

n u c l e a r - g r a d e u r a n i u m . T h e f a c i l i t i e s p r o v i d e d b y t h e s e t w o 

r e a c t o r s w i l l p a v e t h e w a y t o t h e d e s i g n o f p o w e r r e a c t o r s 

t o s u i t I n d i a ' s s p e c i a l r e q u i r e m e n t s . 

I t h a s r e c e n t l y b e e n a n n o u n c e d t h a t t h e f i r s t I n d i a n 

n u c l e a r p o w e r s t a t i o n , t o b e b u i l t b y a U . S . c o m p a n y a t 

T a r a p u r , 1 0 0 k m n o r t h o f B o m b a y , w i l l c o n s i s t o f 2 r e a c t o r s 

o f t h e b o i l i n g - w a t e r t y p e , e a c h w i t h a c a p a c i t y o f 1 9 0 M ¥ 

( e l e c t r i c a l ) . T h e c o s t w i l l b e e q u a l t o a b o u t 1 0 0 m i l l i o n 

d o l l a r s a n d i t w i l l b e r e a d y b y 1 9 6 6 . T w o f u r t h e r n u c l e a r 

p o w e r s t a t i o n s a r e u n d e r c o n s i d e r a t i o n . 

N u c l e a r p h y s i c s 

W e n o w h a v e t o d i s c u s s w h e r e p u r e n u c l e a r p h y s i c s f i t s 

i n t o t h i s p i c t u r e . E i r s t o f a l l , i n T r o m b a y , a 5 .5 M e V V a n d e 

G r a a f f a c c e l e r a t o r h a s j u s t b e e n i n s t a l l e d , a n d i s b e i n g u s e d 

f o r e x p e r i m e n t a l p h y s i c s b y a s m a l l r e s e a r c h g r o u p , b u i l t u p 

s p e c i a l l y o v e r t h e p a s t f e w y e a r s . A c o n s i d e r a b l e a m o u n t o f 

s o l i d - s t a t e a n d f i s s i o n p h y s i c s i s a l s o b e i n g c a r r i e d o n 

a r o u n d t h e T r o m b a y r e a c t o r s . N e v e r t h e l e s s , i t i s a t t h e T a t a 

I n s t i t u t e o f F u n d a m e n t a l R e s e a r c h , i n B o m b a y i t s e l f , t h a t 

t h e m a j o r p a r t o f I n d i a n r e s e a r c h i n n u c l e a r p h y s i c s i s 

c a r r i e d o u t . T h i s I n s t i t u t e w a s s t a r t e d s e v e n t e e n y e a r s a g o 

b y a h e a v y e n d o w m e n t f r o m t h e T a t a t r u s t a n d i n c o l l a b o 

r a t i o n w i t h t h e G o v e r n m e n t o f B o m b a y . T o d a y m o s t o f i t s 

f i n a n c e s a r e p r o v i d e d b y t h e G o v e r n m e n t o f I n d i a a n d i t i s 

k n o w n a s t h e N a t i o n a l C e n t r e o f t h e G o v e r n m e n t o f I n d i a 

f o r N u c l e a r S c i e n c e a n d M a t h e m a t i c s . 

T h e I n s t i t u t e i s h o u s e d i n a n e w b u i l d i n g o n t h e s o u t h e r n 

m o s t t i p o f B o m b a y I s l a n d . I t h a s a v e r y s t r o n g s c h o o l o f 

m a t h e m a t i c s , t h e l a r g e s t i n t h e c o u n t r y , a n d s o m e 1 8 0 s c i e n 

t i s t s o f t h e s c h o o l o f p h y s i c s w o r k i n s u c h f i e l d s a s t h e o r e t i 

c a l p h y s i c s , n u c l e a r p h y s i c s , p l a s m a p h y s i c s , c o s m i c r a y s , 

g e o p h y s i c s , a n d c o m p u t e r t e c h n o l o g y . A 1 - M e V C o c k c r o f t -

W a l t o n a c c e l e r a t o r h a s b e e n u s e d s i n c e 1 9 5 4 t o s t u d y v a r i o u s 

n u c l e a r r e a c t i o n s , a n d a l s o a s a p u l s e d f a s t - n e u t r o n s o u r c e 

t o s t u d y n e u t r o n t h e r m a l i z a t i o n , t h e p r o p e r t i e s o f u r a n i u m -

b e r y l l i u m - o x i d e l a t t i c e a s s e m b l i e s , a n d s o o n . O t h e r a r e a s o f 

l o w - e n e r g y n u c l e a r p h y s i c s c o v e r e d i n t h e I n s t i t u t e a r e 

n u c l e a r s p e c t r o s c o p y , n u c l e a r m a g n e t i c r e s o n a n c e a n d e l e c 

t r o n p a r a m a g n e t i c r e s o n a n c e . T h e n u c l e a r a n d e l e c t r o n 

m a g n e t i s m l a b o r a t o r i e s a r e v e r y w e l l e q u i p p e d , b o t h w i t h 

i m p o r t e d i n s t r u m e n t s , a n d t h o s e b u i l t i n I n d i a . T h e m a i n 

i n t e r e s t s a t p r e s e n t a r e o n t h e s t r u c t u r e o f o r g a n i c c o m 

p o u n d s , K n i g h t s h i f t s , a n d t h e p r o p e r t i e s o f a l l o y s a n d 

a m a l g a m s . W o r k i n n u c l e a r s p e c t r o s c o p y i s o n l e v e l s c h e m e s 

a n d n u c l e a r m o d e l s . I s o t o p e s p r o d u c e d i n T r o m b a y a r e n o w 

a v a i l a b l e f o r m a n y o f t h e s e e x p e r i m e n t s . 

A m e d i u m - s i z e d e l e c t r o n i c c o m p u t e r , T I F R A C , w i t h a 

m e m o r y o f 2 0 0 0 w o r d s , h a s b e e n d e s i g n e d a n d b u i l t a t t h e 

I n s t i t u t e . 
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A v a r i e t y o f g e o p h y s i c a l p h e n o m e n a ( s u c h a s a t m o s p h e r i c 

a n d o c e a n i c c i r c u l a t i o n p a t t e r n s , c o s m i c - r a y p r e h i s t o r y ) a r e 

b e i n g i n v e s t i g a t e d u s i n g , a s t r a c e r s , r a d i o i s o t o p e s p r o d u c e d 

i n t h e c o s m i c - r a y b o m b a r d m e n t o f t h e e a r t h ' s a t m o s p h e r e . 

T h e r a t e s o f p r o d u c t i o n o f t h e v a r i o u s i s o t o p e s i n t h e 

a t m o s p h e r e h a v e b e e n e s t i m a t e d f a i r l y a c c u r a t e l y a n d t h e i r 

c o n c e n t r a t i o n i n d i v e r s e t e r r e s t r i a l m a t e r i a l s , f o r e x a m p l e , 

a i r , r a i n , s e a - w a t e r , m a r i n e s i l i c e o u s s p o n g e s , a n d o c e a n 

s e d i m e n t s , i s b e i n g m e a s u r e d . A r a d i o c a r b o n l a b o r a t o r y h a s 

b e e n s e t u p f o r s t u d y i n g h u m a n a n t i q u i t y i n I n d i a , a n d a 

t r i t i u m l a b o r a t o r y f o r s t u d y i n g g r o u n d - w a t e r m o v e m e n t a n d 

o t h e r s u c h h y d r o ] o g i c a l p r o b l e m s . T h e r e i s a l s o a s m a l l b u t 

i n t e n s i v e p r o g r a m m e o f p a l a e o m a g n e t i c r e s e a r c h ; t h e 

r e s u l t s o b t a i n e d i n d i c a t e t h a t I n d i a h a s m o v e d t o i t s p r e s e n t 

p o s i t i o n a t a b o u t 4 0 ° l a t i t u d e n o r t h f r o m a n e a r l i e r l o c a t i o n 

s o u t h o f t h e e q u a t o r . 

T h e l a r g e s t s i n g l e g r o u p a t t h e I n s t i t u t e i s t h e C o s m i c R a y 

a n d H i g h E n e r g y P h y s i c s G r o u p . I n t h i s t h e n u c l e a r - e m u l s i o n 

s e c t i o n i s p r o b a b l y t h e b e s t - k n o w n i n t e r n a t i o n a l l y . I t w a s 

r e s p o n s i b l e i n 1 9 5 3 f o r s o m e g o o d w o r k o n e l e m e n t a r y 

p a r t i c l e s u s i n g o n e o f t h e e a r l i e s t s t a c k s o f s t r i p p e d 

e m u l s i o n s . T h e o b s e r v a t i o n s m a d e t h e n i n c l u d e d t h e f i r s t 

d e c i s i v e e x a m p l e s o f d i s i n t e g r a t i o n s c a u s e d b y t h e c a p t u r e 

o f n e g a t i v e k a o n s i n e m u l s i o n s , e x a m p l e s o f ' a s s o c i a t e d 

p r o d u c t i o n ' ( w h i c h w e r e t h e n n o t r e c o g n i z e d a s s u c h , b u t 

c o m m e n t e d o n ) , a n d s o o n . R e c e n t l y t h e g r o u p h a s c a r r i e d 

o u t a n u m b e r o f i n v e s t i g a t i o n s o n t h e p r i m a r y c o s m i c 

r a d i a t i o n w h i c h h a v e a n i m p o r t a n t b e a r i n g o n t h e o r i g i n 

a n d h i s t o r y o f c o s m i c r a y s . E m u l s i o n s e x p o s e d t o h i g h -

e n e r g y b e a m s a t C E R N , B e r k e l e y a n d D u b n a a r e a l s o b e i n g 

s t u d i e d , a n d t h e r e i s a b i g p r o g r a m m e f o r t h e s t u d y o f 

' j e t s ' . F o r t h i s , i n A p r i l 1 9 6 1 , a t u n g s t e n - e m u l s i o n s a n d w i c h 

s t a c k , t h e l a r g e s t s u c h s t a c k y e t e x p o s e d , o f a r e a 1 2 0 0 m m 

X 6 0 0 m m a n d w e i g h i n g 6 7 5 k g , w a s f l o a t e d f o r 3 0 h o u r s 

a r o u n d 2 6 0 0 0 m e t r e s i n a f l i g h t f r o m H y d e r a b a d ; t h i s w o r k 

i s i n c o l l a b o r a t i o n w i t h t h e U n i v e r s i t y o f B r i s t o l . 

A l a r g e g r o u p e x i s t s f o r p r o d u c i n g a n d f l y i n g p l a s t i c 

b a l l o o n s , w h i c h c a r r y l o a d s o f a b o u t 4 5 k g t o 3 3 0 0 0 m . I n 

a d d i t i o n t o e m u l s i o n s t a c k s , v a r i o u s c o u n t e r t e l e s c o p e s , s u c h 

a s s c i n t i l l a t o r - C h e r e n k o v d e t e c t o r a s s e m b l i e s , a r e f l o w n f o r 

p r i m a r y - c o s m i c - r a y s t u d i e s . T h e u s e o f h i g h - p r e s s u r e g a s 

C h e r e n k o v c o u n t e r s t o s t u d y t h e i s o t o p i c a b u n d a n c e s o f 

h e l i u m n u c l e i h a s b e e n r e c e n t l y d e v e l o p e d . 

T h e c o s m i c - r a y g r o u p h a s a l s o a h i g h - a l t i t u d e f i e l d 

l a b o r a t o r y a t O o t a c a m u n d ( 2 2 0 0 m ) — a h i l l s t a t i o n i n 

S o u t h I n d i a . H e r e t h e r e i s a b i g a r r a y f o r s t u d y i n g t h e 

p r o p e r t i e s o f e x t e n s i v e a i r s h o w e r s a n d a n e x p e r i m e n t i n 

h i g h - e n e r g y p h y s i c s s t u d y i n g n u c l e a r i n t e r a c t i o n s b e t w e e n 

2 0 a n d 2 0 0 G e V ; t h e l a t t e r u s e s a m u l t i p l a t e c l o u d c h a m b e r , 

a t o t a l a b s o r p t i o n s p e c t r o m e t e r a n d a n a i r C h e r e n k o v 

C o u n t e r ( t o s e p a r a t e p i o n s f r o m p r o t o n s ) . A n e w m u l t i p l a t e 

c h a m b e r , m e a s u r i n g 2 m X 1.5 m X 1 m, is o n e of t h e 

l a r g e s t o f i t s t y p e i n t h e w o r l d . I n t h e K o l a r G o l d M i n e s i n 

S o u t h I n d i a , c o s m i c - r a y i n t e n s i t i e s h a v e b e e n m e a s u r e d t o 

a d e p t h o f 9 4 0 0 m . w . e . ( m e t r e s o f w a t e r e q u i v a l e n t ) — 

2 7 5 0 m b e l o w g r o u n d — , t h e g r e a t e s t d e p t h h i t h e r t o i n v e s t i 

g a t e d . T h e c o s m i c - r a y p r o g r a m m e i s t h u s a v e r y e x t e n s i v e 

a n d v a r i e d o n e , a n d o f g r e a t i n t e r e s t . 

T w o o t h e r I n s t i t u t e s i n I n d i a a r e h e a v i l y f i n a n c e d b y t h e 

I n d i a n A . E . C . T h e P h y s i c a l R e s e a r c h L a b o r a t o r y a t 

A h m e d a b a d h a s b e e n e n g a g e d m a i n l y o n i n v e s t i g a t i o n s o f 

c o s m i c - r a y t i m e v a r i a t i o n s , a e r o n o m y — p a r t i c u l a r l y 

a t m o s p h e r i c o z o n e , a n d t h e p r o p e r t i e s o f t h e i o n o s p h e r e ; 

t h i s l a b o r a t o r y i s n o w e n t e r i n g i n t o t h e a r e a s o f s o l a r 

m o d u l a t i o n p h e n o m e n a i n i n t e r p l a n e t a r y s p a c e ( p l a s m a 

s t r e a m s f r o m t h e s u n , g e o m a g n e t i c c h a n g e s - e t c . ) , s a t e l l i t e 
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t r a c k i n g a n d t e l e m e t r y , a n d g e o p h y s i c a l o b s e r v a t i o n s b a s e d 

o n r o c k e t e x p e r i m e n t s . T h e S a h a I n s t i t u t e o f N u c l e a r 

P h y s i c s , C a l c u t t a , i s e n g a g e d i n l o w - e n e r g y n u c l e a r p h y s i c s , 

m a i n l y t h e o r e t i c a l ; t h e p r i n c i p a l e x p e r i m e n t a l w o r k t h e r e 

i s i n m a g n e t i c r e s o n a n c e a n d n u c l e a r s p e c t r o s c o p y . T h e r e i s 

a l s o t h e I n s t i t u t e o f M a t h e m a t i c a l S c i e n c e s , M a d r a s , w h i c h 

d o e s t h e o r e t i c a l w o r k i n e l e m e n t a r y - p a r t i c l e a n d h i g h -

e n e r g y p h y s i c s , a p p l i e d m a t h e m a t i c s , a n d a s t r o p h y s i c s . 

T h e a m o u n t o f r e s e a r c h c a r r i e d o u t i n t h e u n i v e r s i t i e s , i s , 

b y c o m p a r i s o n , v e r y s m a l l . T h e s t u d e n t n u m b e r s a r e l a r g e 

a n d t h e m a i n e m p h a s i s i s , o f n e c e s s i t y , o n t e a c h i n g . H o w e v e r , 

s o m e w o r k i n h i g h - e n e r g y n u c l e a r p h y s i c s i s c a r r i e d o u t i n 

t h e U n i v e r s i t i e s o f D e l h i a n d C h a n d i g a r h , f o r e x a m p l e , 

w h i c h h a v e b o t h r e c e i v e d n u c l e a r e m u l s i o n s e x p o s e d a t 

C E R N . M o s t o f t h i s s o r t o f r e s e a r c h w o r k i s s u p p o r t e d b y 

g r a n t s f r o m t h e A t o m i c E n e r g y C o m m i s s i o n . T h e i n t e r e s t 

a n d e n t h u s i a s m o f m a n y o f t h e p e o p l e i s v e r y h i g h , d e s p i t e 

g r e a t o b s t a c l e s . 

CONCLUSIONS 

The study of nuclear physics, and high-energy physics in 

particular, by its nature — because of the heavy financial 

outlay involved and the rapid developments in these 

fields — can only be considered at a later stage in the 

economic development of a country. Difficulties are not 

only the lack of funds and effort that can be spared in the 

earlier stages, but in most cases also the remoteness of the 

big centres. For instance, only the larger universities can 

afford journals such as the P h y s i c a l R e v i e w , and then they 

arrive usually some months after publication. Foreign-

exchange regulations, necessary for the utmost use of low 

export earnings, make the purchase of even simple scien

tific equipment from outside either difficult or impossible. 

In such conditions it is a creditable achievement that so 

many groups are doing useful work in high-energy physics. 

One way in which CERN can foster the groiving interest 

in this field is by giving special attention to candidates 

from these more remote countries when awarding grants 

from the Ford Foundation for Visiting scientists, so long as 

there are possibilities for continuing the ivork after they 

return home. More generally, nuclear emulsions from 

research groups in these countries are exposed at CERN and 

returned for examination, and in some cases batches of 

bubble-chamber pictures could be sent to them for analysis. 

Noivadays, these tivo methods represent the easiest and 

cheapest approach to the subject. Another way in ivhich 

CERN helps is by sending its publications anyivhere, without 

restriction or charge. Clearly this kind of co-operation, 

not only by CERN but also by the many other established 

centres of high-energy research, will continue in an increas

ing ivay • 
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A. Lundby (second from left) waits while E.G. Michaelis, who was 
Scientif ic Secretary of the Conference, signs for his volume of the 
Proceedings. Distributing the copies are H. Coblans, head of the 
Scientif ic Information Service, and Rhona Ball , his secretary. 

On 25 October the publication in record time of the P r o c e e d i n g s 

o f t h e 1962 I n t e r n a t i o n a l c o n f e r e n c e o n h i g h - e n e r g y p h y s i c s ivas 

celebrated at a small party given by the Director-general. 

Copies of the book were available for those who had ordered them, 

only fifteen weeks after the end of the conference. Edited by 

J. Prentki, with an editorial committee of R. Armenteros, V. Glaser 

and A.E. Taylor, the Proceedings were p u b l i s h e d by t h e S c i e n t i f i c 

I n f o r m a t i o n S e r v i c e of C E R N (from ivhom copies may be obtained 

at the low price of 60 S w i s s f r a n c s ) . 

Conference Proceedings Published 
We print beloiv a review of the volume by Prof. H. Feshbach, of the Massachusetts Institute of Technology, 

has recently arrived at CERN to spend a year with the Theory Division. 

vho 

T h i s w a s u n d o u b t e d l y a m o s t e x c i t i n g c o n f e r e n c e . T o 

b e s u r e a s i z e a b l e f r a c t i o n o f t h e w o r l d ' s m o s t a b l e 

p h y s i c i s t s w e r e h e r e a t C E R N . B u t m o r e i m p o r t a n t t h e y 

h a d m a n y t h i n g s t o r e p o r t , m u c h t o d i s c u s s a n d c l a r i f y . 

A n d t h e r e w a s t h e r e a l i z a t i o n , s o m e t i m e s e x p l i c i t l y 

r e c o g n i z e d , t h a t a n e w b r a n c h o f p h y s i c s h a d c o m e o f 

a g e . F o r t h e f i r s t t i m e t h e r e w a s c o n f i d e n c e t h a t t h e 

v a r i o u s l a n d m a r k s a n d g e o g r a p h i c a l f e a t u r e s o f t h i s 

n e w w o r l d , w h i c h h a d b e e n s l o w l y m a k i n g t h e i r 

a p p e a r a n c e , w o u l d a l l c o m e c o m p l e t e l y i n t o v i e w a n d 

t h a t i t w o u l d s h o r t l y b e p o s s i b l e t o a s k t h e m o r e s u b t l e 

d y n a m i c a l q u e s t i o n s d e a l i n g w i t h i t s t o p o g r a p h i c a l 

s t r u c t u r e . A n d o n e m u s t r e m e m b e r t h a t f i f t e e n y e a r s 

a g o t h e r e w e r e o n l y s o m e v a g u e i n t i m a t i o n s o f i t s 

e x i s t e n c e ! T h e e n t i r e e v o l u t i o n a r y p r o c e s s h a s b e e n 

c o m p r e s s e d i n to t h i s s h o r t p e r i o d , a n d b e c a u s e o f t h i s 

w e h a v e a r e m a r k a b l y c l e a r - c u t e x a m p l e o f t h e o p e r 

a t i o n a n d p o w e r o f t h e ' s c i e n t i f i c m e t h o d ' . I t m a y s o u n d 

t r i t e t o s a y so , b u t t h i s w r i t e r h a s f o u n d i t m o s t 

t h r i l l i n g t o w a t c h t h e e x p e r i m e n t a l i n f o r m a t i o n d e v e l o p 

f r o m v e r y v a g u e f i r s t i n d i c a t i o n s a n d t h e t h e o r i e s f r o m 

s p e c u l a t i v e a n a l o g i e s . 

T h e ' P r o c e e d i n g s ' f o l l o w t h e g e n e r a l p l a n o f t h e 

c o n f e r e n c e . T h e r e w e r e s e v e r a l s e s s i o n s r u n n i n g i n 

p a r a l l e l i n w h i c h v a r i o u s i n v i t e d a s w e l l a s c o n t r i b u t e d 

p a p e r s w e r e d e l i v e r e d . T h e s e w e r e s u p p o s e d l y s u m m a 

r i z e d i n p l e n a r y s e s s i o n s f o r t h e c o n f e r e n c e a s a w h o l e 

b y t h e ' r a p p o r t e u r s ' . N o t a l l o f t h e s e g e n t l e m e n w e r e 

f a i t h f u l t o t h e i r t a s k s . S e v e r a l o f t h e r a p p o r t e u r s ' 

a r t i c l e s a r e s u p e r b b u t f o r o t h e r s i t i s n e c e s s a r y t o 

Each copy of the Proceedings 

— weighs 2.5 kg 
— measures 28 cm X 23 cm X 5 cm 
— contains 976 pages 
— records 208 lectures and the discussion of 

20 paral lel , 1 special and 13 plenary sessions 
— contains 810 illustrations, with 2 colour plates 

— lists the names and addresses of 357 scientists 
f rom outside CERN who attended the conference 

— indexes the names of 764 scientists who were 
part authors of papers or took part in the 
discussions. 

r e f e r b a c k t o t h e r e c o r d s o f t h e o r i g i n a l s e s s i o n s i n 

o r d e r t o r e c o v e r t h e a v a i l a b l e i n f o r m a t i o n fu l ly . B e 

t h a t a s i t m a y , r e a d i n g t h e r a p p o r t e u r s ' p a p e r s a n d t h e 

s u m m a r y d e l i v e r e d b y V . F . W e i s s k o p f w i l l n o t o n l y 

p r o v i d e a f r a m e w o r k f o r t h e m o r e d e t a i l e d s e s s i o n s 

b u t w i l l a l s o r e v e a l w h a t w e r e c o n s i d e r e d t o b e t h e 

m o s t s i g n i f i c a n t d e v e l o p m e n t s . 

A s p e c i a l s e s s i o n w a s d e v o t e d t o t h e n e u t r i n o e x 

p e r i m e n t i n w h i c h i t w a s d e m o n s t r a t e d t h a t t h e n e u 

t r i n o e m i t t e d i n p i - m u d e c a y d i f f e r s f r o m t h a t e m i t t e d 

i n n u c l e a r b e t a - d e c a y . T h e c r o s s - s e c t i o n s i n v o l v e d h e r e 

a r e o f t h e o r d e r o f 1 0 ~ 3 8 c m 2 , w h i c h p o i n t s u p t h e g r e a t 

a d v a n c e s i n t e c h n i q u e w h i c h m u s t h a v e b e e n m a d e i n 

o r d e r t o m a k e i t p o s s i b l e t o o b s e r v e t h e s e v e r y r a r e 

e v e n t s . S u c h s e l e c t i v i t y , i t m i g h t b e a d d e d , i s n e c e s 

s a r i l y e x p e n s i v e . I t i s a m u s i n g t o r e c a l l t h a t o n e o f t h e 

g o a l s o f t h e o r i g i n a l m e s o n t h e o r y o f n u c l e a r f o r c e s w a s 

t o e x p l a i n n u c l e a r b e t a - d e c a y ; i t t u r n e d o u t t h a t t h e 

e x p e r i m e n t a l p a r t i c l e o n w h i c h t h i s n o t i o n w a s b a s e d 

w a s n o t t h e p i - m e s o n , a n d t o a d d i n s u l t t o i n j u r y t h e 

n e u t r i n o e m i t t e d i n p i - d e c a y b e a r s n o s i m p l e r e l a t i o n 

t o t h e b e t a - d e c a y n e u t r i n o . 

A l t h o u g h t h i s e x p e r i m e n t r e s o l v e s o n e o f t h e c o n t r a 

d i c t i o n s i n t h e t h e o r y o f w e a k i n t e r a c t i o n s a v e r y 

i m p o r t a n t ' d i f f i c u l t y ' r e m a i n s . T h e w o r d d i f f i c u l t y i s p u t 

i n q u o t e s o n l y t o i n d i c a t e t h a t i s e x i s t s o n l y w i t h i n t h e 

f r a m e w o r k o f a c e r t a i n s e t o f h y p o t h e s e s o n w e a k 

i n t e r a c t i o n s , n a m e l y t h e u n i v e r s a l c u r r e n t - c u r r e n t 

c o u p l i n g s c h e m e . I f t h i s h y p o t h e s i s i s w r o n g t h e d i f 

f i c u l t y d i s a p p e a r s . H o w e v e r , a s s u m i n g i t s v a l i d i t y t h e 

e x p e r i m e n t a l m e a s u r e m e n t s s h o w i n g t h a t s t r a n g e n e s s 

c a n c h a n g e b y t w o u n i t s i n w e a k d e c a y s a r e i n c o n t r a 

d i c t i o n w i t h t h e r a t i o o f t h e d e c a y p r o b a b i l i t i e s t o t h e 

m a s s d i f f e r e n c e o f t h e K ° i a n d K ° 2 p a r t i c l e s . 

B u t t h e s e f a s c i n a t i n g w e a k - i n t e r a c t i o n p r o b l e m s a r e 

r e a l l y o n l y t a n g e n t i a l t o t h e d e v e l o p m e n t s a l l u d e d t o 

a t t h e b e g i n n i n g o f t h i s r e v i e w . F o r t h e s e w e m u s t t u r n 

t o t h e s t r o n g - i n t e r a c t i o n s e s s i o n s i n w h i c h t h e m e s o n 

(pi a n d K ) i n t e r a c t i o n w i t h b a r y o n s , t h e p i o n - p i o n a n d 

t h e p i o n - k a o n i n t e r a c t i o n s w e r e d i s c u s s e d . T h e r e i s m u c h 

n e w d a t a . T h e r e a r e t h e n e w l y d i s c o v e r e d m u l t i - p i o n 

s y s t e m s s u c h a s t h e o m e g a , r h o a n d e t a p a r t i c l e s . T h e r e 

a r e n e w b a r y o n r e s o n a n c e s i n d u c e d b y t h e m e s o n -

b a r y o n i n t e r a c t i o n . T h e r e i s m u c h s t r u c t u r e a n d w e c a n 

e x p e c t m o r e . B u t m o s t r e m a r k a b l y t h e r e a r e t h e o r e t i c a l 
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22nd session of 

CERN COUNCIL 
discusses growth of our organization 

O n 1 2 O c t o b e r , d e l e g a t e s f r o m t h e 

1 3 M e m b e r s t a t e s , t o g e t h e r w i t h o b 

s e r v e r s f r o m T u r k e y a n d Y u g o s l a v i a , 

g a t h e r e d a t C E R N f o r a s p e c i a l s e s s i o n 

o f C o u n c i l , u n d e r t h e p r e s i d e n c y o f 

M r . J . W i l l e m s ( B e l g i u m ) . 

T h e i r m a i n p u r p o s e w a s t o d i s c u s s t h e 

r e p o r t o n t h e p r o g r a m m e a n d b u d g e t , 

d r a w n u p e a r l i e r t h i s y e a r b y a w o r k i n g 

p a r t y h e a d e d b y M r . J . H . B a n n i e r , 

D i r e c t o r o f t h e N e t h e r l a n d s O r g a n i 

z a t i o n f o r t h e D e v e l o p m e n t o f P u r e 

R e s e a r c h ( Z . W . O . ) . T h e r e p o r t , w h i c h 

w a s b r i e f l y d i s c u s s e d a t t h e C o u n c i l 

m e e t i n g l a s t J u n e , w a s a p p r o v e d i n i t s 

b r o a d l i n e s . A m o n g i t s p r o p o s a l s a r e 

r e c o g n i t i o n o f t h e n e e d f o r C E R N t o 

c o n t i n u e g r o w i n g , w i t h e x p e n d i t u r e i n 

c r e a s i n g b y b e t w e e n 1 0 a n d 1 4 p e r c e n t , 

p e r y e a r f o r t h e n e x t f e w y e a r s , a n d a 

p r o c e d u r e f o r l o n g - t e r m p l a n n i n g a n d 

b u d g e t i n g . I n f u t u r e , p l a n n i n g w i l l b e 

o n a c o n t i n u i n g 4 - y e a r b a s i s : e a c h y e a r 

a b u d g e t f o r t h e n e x t y e a r w i l l b e f i x e d , 

t o g e t h e r w i t h a f i r m e s t i m a t e f o r t h e 

f o l l o w i n g o n e , a n d b r o a d i n d i c a t i o n s 

m u s t a l s o b e g i v e n f o r t h e t w o y e a r s 

a f t e r t h a t . 

T h e m e m b e r s o f t h e C o u n c i l h e a r d a 

s t a t e m e n t b y P r o f . C F . P o w e l l ( U . K . ) 

w h o , a s c h a i r m a n o f t h e S c i e n t i f i c P o l i c y 

C o m m i t t e e * , r e p o r t e d t h e a s s e s s m e n t o f 

C E R N m a d e b y t h i s b o d y . ' T h e 

j u d g e m e n t a n d a s p i r a t i o n o f t h o s e w h o 

f o u n d e d C E R N h a v e b e e n m o s t b r i l l i a n t l y 

v i n d i c a t e d ' , h e s a i d : ' E v e r y m o n t h b r i n g s 

i m p o r t a n t d i s c o v e r i e s ... a n d t h e r e c a n 

b e h a r d l y a n y d o u b t t h a t i n t h e n e x t 

d e c a d e t h i s p r o c e s s w i l l c o n t i n u e a n d 

... b r i n g r a d i c a l c h a n g e s i n o u r u n d e r 

s t a n d i n g o f m a t t e r a n d i n o u r b a s i c 

c o n c e p t i o n o f i t . T h r o u g h t h e d e v e l o p 

m e n t o f C E R N , E u r o p e h a s t o m a k e v e r y 

v a l u a b l e c o n t r i b u t i o n s t o t h e s e g r e a t 

d e v e l o p m e n t s . I n a l l t h e m e m b e r S t a t e s , 

p h y s i c i s t s s e e C E R N a s t h e i r c h i e f p l a c e 

o f e x p e r i m e n t ... a n d s o m e t i m e s f o r e g o 

e q u i p m e n t a n d r e s o u r c e s i n o r d e r t h a t 

C E R N c a n b e b e t t e r s u p p o r t e d . T h e 

S c i e n t i f i c P o l i c y C o m m i t t e e c o n c l u d e s 

t h a t C E R N p l a y s a n i n d i s p e n s a b l e p a r t 

i n t h e d e v e l o p m e n t o f E u r o p e a n p h y s i c s 

a n d t h i s i n s t i t u t i o n c a n h a v e a b r i l l i a n t 

f u t u r e . ' 

T h a n k i n g t h e r e p r e s e n t a t i v e s o f t h e 

m e m b e r S t a t e s f o r t h e s u p p o r t a n d 

r e c o g n i t i o n t h e y h a v e g i v e n t o t h e w o r k 

o f C E R N , t h e D i r e c t o r - g e n e r a l , 

P r o f . V . F . W e i s s k o p f , s a i d : ' T h e r e c e n t 

C o n f e r e n c e o n h i g h - e n e r g y p h y s i c s h a s 

* The Scientif ic Policy Committee is a committee of Council which keeps under review 
and makes recommendations to the Council on the scientif ic work of CERN. Its members, 
who are not necessarily Council delegates, are distinguished scientists, selected primarily 
on personal scientif ic grounds with no considerations of nationality. Present members are 
Prof. C.F. Powell (Chairman), Prof. L. Leprince-Ringuet (Vice-chairman), Dr. J.B. Adams, 
Prof. E. Amaldi, Prof. N. Bohr, (until his death on 18 November), Prof. W. Gentner, 
Prof. C. Môller, Prof. F. Perrin, and Prof. P. Scherrer. 

s p e c u l a t i o n s ; t h e R e g g e p o l e - t r a j e c t o r y h y p o t h e s i s , w h i c h s e e m s t o b e a b l e , 

t o s o m e e x t e n t , t o o r d e r t h e s e r e s o n a n c e s a n d p a r t i c l e s a n d t h u s p e r m i t 

o n e t o e x p e c t t h a t i n t h e n e a r f u t u r e w e w i l l b e d e a l i n g w i t h f u n d a m e n t a l 

d y n a m i c a l q u e s t i o n s . T h e r e a s o n f o r t h i s o p t i m i s m l i e s i n t h e e x p e r i m e n t a l 

v e r i f i c a t i o n o f o n e o f t h e p r e d i c t i o n s o f R e g g e p o l e t h e o r y , n a m e l y t h e 

s h r i n k i n g o f t h e f o r w a r d d i f f r a c t i o n p e a k i n n u c l e o n - n u c l e o n s c a t t e r i n g . 

I t i s no t c l e a r t h a t t h e s e p r e d i c t i o n s a b o u t t h e h i g h - e n e r g y b e h a v i o u r o f 

c r o s s - s e c t i o n s a r e i n d i s s o l u b l y c o n n e c t e d w i t h a l l t h e a s s u m p t i o n s m a d e 

a b o u t t h e R e g g e t r a j e c t o r i e s , a n d o f c o u r s e m u c h w o r k , b o t h e x p e r i m e n t a l 

a n d t h e o r e t i c a l , r e m a i n s t o b e d o n e i n t h i s a r e a . 

A l l o f t h e s e m a t t e r s a n d m a n y o t h e r s a r e d i s c u s s e d i n t h e r e c o r d o f t h e 

c o n f e r e n c e . I t h a r d l y n e e d s t o b e s a i d t h a t a l l p e r s o n s i n t e r e s t e d i n h i g h -

e n e r g y p h y s i c s , a n d I i n c l u d e b o t h t h o s e w h o d i d a n d t h o s e w h o d i d n o t 

a t t e n d t h e c o n f e r e n c e , w i l l p r o f i t f r o m r e a d i n g t h i s v o l u m e . I t i s o f c o u r s e 

n o t a b o o k fo r a b e g i n n e r , fo r i t p r e s u m e s a c e r t a i n b a c k g r o u n d a n d t h e 

p o s s e s s i o n of a c e r t a i n v o c a b u l a r y . 

T h i s r e v i e w w o u l d b e i n c o m p l e t e w i t h o u t s o m e w o r d s o f c o m m e n 

d a t i o n f o r t h e e d i t o r s a n d p u b l i s h e r s . T h e r e p o r t w a s p u b l i s h e d o n l y t h r e e 

m o n t h s a f t e r t h e c o n c l u s i o n o f t h e c o n f e r e n c e . A g l a n c e a t t h e v i t a l s t a 

t i s t i c s s h o w s w h a t a r e m a r k a b l e p e r f o r m a n c e t h i s w a s . A n d e v e n u n d e r 

t h e s e h i g h l y r u s h e d c i r c u m s t a n c e s a f i n e - l o o k i n g , w e l l b o u n d , l e g i b l e 

b o o k w a s p r o d u c e d . I t i s i n e v i t a b l e t h a t t h e r e a r e s o m e t y p o g r a p h i c a l 

e r r o r s b u t t h e y a r e n o t l i k e l y t o c o n f u s e • H . F e s h b a c h 

s h o w n t h a t C E R N n o w p l a y s a l e a d i n g 

r ô l e i n t h i s f i e l d . O u r p o l i c y h a s b e e n 

t o d o t h e b e s t e x p e r i m e n t s h e r e a n d t o 

m a k e o u r s e l v e s a v a i l a b l e t o a g r o w i n g 

n u m b e r o f v i s i t i n g s c i e n t i s t s . A r e s u l t o f 

t h i s i s t h e e b b i n g a n d e v e n r e v e r s i n g o f 

t h e f l o w o f E u r o p e a n p h y s i c i s t s g o i n g t o 

w o r k i n t h e U n i t e d S t a t e s . H o w e v e r , 

p r o b i n g t h e s e c r e t s o f t h e f u n d a m e n t a l 

a s p e c t s o f t h e u n i v e r s e w i l l b e c o m e 

h a r d e r a n d h a r d e r a n d t h i s w i l l r e q u i r e 

a n a p p r o p r i a t e r a t e o f i n c r e a s e ' • 

PARTICIPANTS 

President : Mr. J. Wil lems (Belgium) 

Austria 
Prof. F. Régler 
Mr. H. Gleissner * 

Belgium 

Prof. P. Capron 

Denmark 

Prof. J.K. Bôggild 

Federal Republic of Germany 
Prof. W. Gentner 
Dr. W. Schulte-Meermann 
Prof. W. Paul * 

France 
Mr. F. de Rose 
Mr. J. Martin * 
Mr. J. Court i l let * 
Mr. E. Grondard * 

Greece 
Prof. N. Embiricos 
Mr. A. Petropoulos 

Italy 
Prof. E. Amaldi 
Prof. F. Ippolito 
Dr. C.C. Bertoni * 
Mr. M. Sabelli * 
Mr. F. de Courten * 

Netherlands 
Mr. J.H. Bannier 
Prof. S.A. Wouthuysen 
Mr. J. Nittel * 
Mr. C.E.I.M. Hoogeweegen * 
Prof. H.A. Tolhoek * 

Norway 
Prof. B. Trumpy 
Mr. S.Chr. Sommerfelt 
Mr. O. Lydvo * 

Spain 
Prof. A. Durân 
Prof. C. Sanchez del Rio ** 
Mr. L. Arroyo-Aznar * 

Sweden 
Dr. G.W. Funke 
Prof. I. Waller 

Switzerland 
Mr. A. Chavanne 
Prof. M.E. Fierz 
Mr. E. Andres * 

United Kingdom 
Mr. R.St.J. Walker 
Mr. G. Hubbard * 

Observers 
Mr. H. Fahir Alaçam (Turkey) 
Mr. S. Soc (Yugoslavia) 

The chairman of the Scientif ic Policy Committee 
and the Director-general, Directorate Members 
and Division Leaders of CERN were present 
ex off ic io. 

Adviser Alternate 
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NIELS BOHR 

Whi le this issue was in preparat ion news came of the death in Copenhagen 
on 18 November of Prof. Niels Bohr. Wor ld - renowned as a physicist and as a 
man, he is remembered here at CERN especial ly for the leading role he p layed 
in our foundat ion, and as the leader of the Theoretical Study Group , in his own 
Institute of Theoretical Physics, in the early days before the laboratory at 
Meyr in was ready, as wel l as for his guidance as a member of the Scientific 
Policy Committee. 

On the day the news was received, Prof. Weisskopf, himself a former student 
and col laborator of Bohr's, wrote the fo l low ing appreciat ion : 

The flags at CERN are f ly ing at half mast. CERN has lost 
the greatest of its founders. The wor ld has lost a great man. 

Niels Bohr d ied yesterday after a life ful l of achievements. 
He discovered in 1913 the fundamental role of the quantum 
in the structure of the atom and since then he was the 
intellectual leader of the greatest scientific break-through in 
the history of human search info the nature of things. 

Before Bohr, n o b o d y knew about the structure of matter ; 
after Bohr the material phenomena with which we are sur
rounded are wel l understood. Because of Bohr, we know 
how l ight is radiated and absorbed, how atoms jo in info 
molecules and how electricity produces its effects, and our 
knowledge even penetrates info the secrets of the atomic 
nucleus. Never before was so much explained by so few in 
such a short per iod of t ime as it was under Niels Bohr's 
leadership. 

It was his way of look ing at the atom which gave science 
a foo l of comprehension, so all embracing that if was 
possible for the first t ime to consider all natural phenomena 
f rom the hottest star to the l iv ing cel l , as the effect of one 
fundamental pr inciple . 

His influence is felt wherever science is pursued all over 
the w o r l d . CERN w o u l d not exist if if had not been for the 
unt i r ing efforts of Niels Bohr to br ing about in the heart of 
Europe an international laboratory devo ted to the inner
most structure of matter. He always looked at science as an 
endeavour which goes beyond national boundaries, not only 
as a means for research but also as a b o n d between men. 

The significance of Niels Bohr for humanity cannot yet be 
estimated. We are too near to his work and to the deve lop 
ments which his work has created. Future generations w i l l 
recognize how his work stands ouf as a tower of achieve
ment in the culture of our days # 

It was Prof. Bohr who released the traditional 
bott le of champagne to mark the inauguration 
of our proton synchrotron on 5 February 1960. 
The photograph above was taken during the 
address he gave on that occasion. 

IMI GBrZN (cont.) 
made to one of the two main vacuum 
pumps, but the most important change 
was the installation of a system for 
modulat ing the vo l tage of the radio-
frequency system dur ing the acceler
at ing cycle. This was the second stage 
of the r.f. modif icat ions designed to 
increase both the internal circulat ing 
beam and, more important, the y ie ld 
of secondary particles f rom internal 
targets. Modi f ica t ion of the focusing 
system and better adjustment of the 
extractor for the external proton beam 
resulted in an intensity of 3 X 10 1 1 p ro 
tons per second in the proton room, 
focused into an area of about 2 cm 2 . 
This was wi th a circulat ing-beam current 
of 1.2 microamp. 

On 3 October the magnet for the 
CERN 2-m hydrogen bubb le chamber 
was subjected to a 24-hour run at full 
current, thus sucessfully complet ing its 
acceptance tests. This magnet, which is 
the largest single magnet at CERN after 
that of the synchro-cyclotron, contains 
350 tons of iron and 60 tons of copper . 
To excite it ful ly, a current of 10 000 A 
is required at 600 V, g iv ing a power 
consumption of 6 M W . Coo l ing water is 
circulated at the rate of 50 litres per 
second. Fol lowing its acceptance, syste
matic measurements of the magnetic 
f ie ld were carried out, showing that 
over the vo lume of the bubb le chamber 
looked at by the cameras (approx i 
mately 2 m X 50 cm X 60 cm) the f ie ld 
is uni form to ± 2 % . The maximum 
f ie ld is 17 200 gauss. These measure
ments conf i rmed the design figures and 
those calculated earlier from model 
tests. 

On the last Saturday in September, 
dismantl ing was begun of Barrack 11, 
situated beside the entrance road lead
ing to the administrat ion bu i ld ing . Its 
departure is to make way for the new 
electr ici ty sub-station that wi l l be 
erected on that part of the site. Re-
erect ion of the Barrack was later begun 
near the synchro-cyclotron bu i ld ing . 

Also dur ing October , a start was 
made on the new road leading from 
this entrance around the eastern side of 
the administrat ion bu i ld ing to the new 
accelerator research bu i ld ing . 

At the end of the month, the Director-
general , Prof. Y.F. Weisskopf, t ravel led 
to Israel, where on 31 October he was 
invested as an Honorary Fel low of the 
Weizmann Institute, Rehovoth, in re
cogni t ion of his work as an ' international 
scientific ambassador', str iving always to 
overcome national barriers and to 
deve lop scientific col laborat ion • 
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VOTRE 
MAISON DE CONFIANCE POUR 

Microfi lms — Apparei ls photographiques et 
dispositifs de lecture - Locations de camé
ras - Travaux de déve loppement en régie. 
Photocopies — Apparei ls d'éclairage et dis
positifs de déve loppement - Papiers pour 
photographies - Installations pour la pho to 
copie. 

Hél iographie — Apparei ls d'éclairage et ma
chines à déve lopper - Nouveauté : HÉLIO-
MATIC, machine à hél iographier avec VARI -
LUX permettant de faire varier la puissance 
d'éclairage - Papiers pour développements 
à sec et semi-humides. 

Bureau-Offset — Machines-offset et plaques-
offset présensibil isées OZASOL. 
Dessins — Machines à dessiner JENNY et 
combinaison de dessins - Papiers à dessin 
(papiers pour dessins de détails), listes de 
pièces, papiers transparents (à calquer), 
papiers pou f croquis. 

Meubles pour serrer les plans — « Système 
à suspension, à soulèvement et à abaisse
ment ». 

Installations de reproduct ion pour hél io
graphies, impression de plans, photocopies, 
travaux de photograph ie technique, réduc
tions, agrandissements, travaux de déve
loppement de microfi lms. 

OZALID ZURICH 
Seefeldstrasse 94 - Téléphone (051) 24 47 57 

BOOKS 
L 'oxydat ion des métaux ; Tome l r Processus fondamentaux, 

(The oxidat ion of metals ; Vo l . I, Fundamental processes.) 

Edited by J. Benard (Paris, Gauthier-Vi l lars, 55 NF). 

In addi t ion to the chapters p rov ided by the edi tor , this 

book includes contr ibut ions from Jean Bandol le, Florent 

Boui l lon, Michel Cagnet, Jean Moreau and Gabr ie l Valensi. 

Oxidat ion phenomena are studied in such a way that the 

reader can fo l low the who le deve lopment of research 

relat ing to each aspect of the p rob lem, namely, adsorpt ion, 

germinat ion, growth of thin fi lms, growth of thick layers, and 

oxidat ion of alloys. 

The authors have rel ied on experimental results in their 

ident i f icat ion of the various factors involved and the 

establishment of correlations between them. In theoretical 

studies based on the results of this work an adequate 

number of observations is taken into account. 

Two aspects of ox idat ion are covered to the same extent. 

One concerns the chemisorpt ion of oxygen in a weakly 

ox id iz ing atmosphere, a phenomenon which is of great 

importance for ul tra-high vacuum and the opt ical propert ies 

of ref lect ing surfaces. The other concerns the propert ies of 

true oxides forming on the surface of metals, and especial ly 

the mechanical propert ies of such oxides. 

The book is wel l wr i t ten and contains a g o o d number of 

illustrations of the phenomena discussed. 

R. Godef 

Low-temperature physics. Lectures del ivered at Les 

Houches dur ing the 1961 session of the Summer School of 

Theoretical Physics, University of Grenoble . Edited by 

C. Dewitt , B. Dreyfus, and P.G. de Gennes (New York, 

Gordon and Breach, $ 20.00, students' edi t ion $ 9.50). 

The lecturers, some using English, some French, are 

A.B. Pippard, M. Tinkham, H. Suhl, J. Beenakker, A. Herpin, 

L. Néel , C. Kit tel , A. Abragam, and J. Friedel. They cover 

in a fairly general way the theory of electrons in metals, 

superconduct iv i ty, superf lu id i ty, magnetism, defects and 

irradiat ion, and the Môssbauer effect, wi th a more spe

cial ized account by Néel of the propert ies of 'grains fins 

ant i ferromagnetiques' . The arguments of the general articles 

are on convent ional lines, except for that of Pippard on 

electrons in metals. There, a sustained attempt is made to 

work as far as possible in classical and geometr ical terms ; 

this wi l l appeal to some peop le , and others wi l l f ind it 

perverse. 

Except for Néel's art icle, and that of Friedel on irradiat ion 

effects, the work is strongly theoretical in character; 

however, the theory is not deve loped in the abstract, but 

wi th constant, if schematic, reference to experimental data. 

The book is valuable to theorists as a fair ly up- to-date 

review of this f ie ld . It cou ld also be useful to low-temper

ature experimenters prepared to work rather hard to under

stand the theory. 

J.S. Bell 

There can be found , in what wou ld be cal led ' g o o d 

l ibraries', a half-dozen or so very g o o d English-language 

periodicals, whose aim is not so much the popular izat ion of 

science as — to use an expression of M. Louis Armand's — 

its 'cu l t ivat ion ' ( 'culturisation'). 

Such journals are scarcer in French ; there are perhaps 

three or four. 'Sciences' (115, bd St. Germain, Paris 6, 27 NF 

for 6 issues per year) is one of these. Each issue offers a 

variety of interesting articles of high scientific value, wri t ten 

by scientists or engineers on a level suitable for a large 

educated readership. 

As a typical example, Prof. Louis Leprince-Ringuet has 

recently contr ibuted an article on 'The era of giant 

accelerators', in which he reveals a certain amount of 

sadness at the disappearance of the o lder methods of 

physics in favour of the more special ized work of the 

present-day large laboratories. 

Easy reading of the articles is he lped by the layout and 

pr in t ing. 

'Sciences' has now reached its 18th issue. If its publ icat ion 

only every two months, and somewhat irregularly, is to be 

regret ted, its publishers must be g iven credit for knowing 

how to present to the exclusively French-speaking man with 

an enquir ing mind a publ icat ion which wi l l keep him 

informed about the major currents of contemporary science. 

R. A. 

Also r e c e i v e d : 

Polish Academy of Sciences, Institute of Nuclear Research, 

Chemical Publications 1955-1960. (Warsaw, Off ice of the 

Government Commissioner for Use of Nuclear Energy, 

Division of Scientific and Technical Information, 1962). — 

Photoprints in full or summaries of publ ished and un

publ ished papers, reports, reviews, and books. Abstracts in 

Polish, Russian, and English • 
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NUCLEOBEL 
S.A. 266 B, avenue de Tervueren 

Bruxelles 15 
Tel. 70 82 36 

sole agent for 
S.A. Intertechnique, rue Escudier 81, Boulogne 
and 
S.A. S.E.A.V.O.M., 30, rue Raspail, Argenteuil 

is at your service for the supply of instruments 
and apparatus manufactured by these 
companies : 

Intertechnique 
— sub-assembles for multi-dimensional analysis 

— 1024 and 4096 channel selectors, 
transistorized, ferrite-core memory 

— 400 channel selectors, transistorized, 
ferrite-core memory 

— multi-head detectors, alpha, beta, gamma, 
fast neutron, slow neutron 

— pulse generators 
etc . . . 

S. E. A. V. O. M. 
— mechanical pumps 

— diffusion pumps 

— vacuum measuring equipment 

— pumping units 

— vacuum coating sets 

— vacuum furnaces 

— glove boxes with controllable atmosphere 
etc . . . 

Design — supply — after-sales service. 

Geneva office opening soon. 

take Accu Data III 
the new Honeywell wideband 
dc-amplifier... 

if at high common 
mode and stray 
levels... 

low signals of 0.1 mV 
to 300 mV have to 
be measured... 

and amplified. 

The Honeywell Accu Data amplifier is particularly 
useful in high accuracy data handling systems where 
pick-up has to be completely eliminated. The 10 volt 
output offers a wide selection of recording- or con
trol-devices to be connected : analog/digital conver
ters, high speed direct writing oscillographs, magnetic 
tape systems, servo control valves. Frequency res
ponse 0 - 20 kc ; Input impedance 2 M ohms and 
higher ; high zero-stability. 
Write for detailed specifications or ask for a demon
stration at 

Honeywell SA 
Zurich Genève Basel Bern 



SIEMENS 
A versatile range I N S T R U M E N T A T I O N 

of manufacture 

Measurement and control in 

thermal and 

processing techniques 

Electrical metro logy 

Electronic microscopy 

Non-destructive testing 

of materials 

Measurement of mechanical 

quantit ies 

S I E M E N S & H A L S K E A G 
Ber l in • Munchen 

Sale Agen ts for Sw i t ze r l and 

S I E M E N S E L E K T R I Z I T À T S E R Z E U G N I S S E A G 
Zurich • Bern • Lausanne 



SOCIÉTÉ D'ÉLECTRONIQUE NUCLÉAIRE 
73, rue de Lyon, GENEVA - SWITZERLAND, Tel. (022) 44 29 40/49 

SEN 
G E N È V E 

25 Mc/s fast scalers 
with print-out 

CERN Basic design - SEN production 

Early delivery of complete counting 

assemblies 

100 Mc/s pre-scaler in preparation 

Other products 

Nanosecond coincidence circuits 

Fast discriminators 

Integrators 

Gates 

Stabilized power supplies 

64-channel pulse-height analyser, fully transistorized, SAIP 

Mass spectrometer SAIP (C.N.R.S. licence) 

Data-handling equipment 

Development and production of special instruments 

SOLID STATE RADIATION detectors 

25 Mc/s scalers 

SOCIÉTÉ D'ÉLECTRONIQUE NUCLÉAIRE 
73, rue de Lyon, GENEVA - SWITZERLAND, Tel. (022) 44 29 40/49 

SEN 
G E N È V E 



2 minutes for the 
determination Of the Metallic apparatus for the automatic and exact 

OXVqen COntentS ana'ysis of the oxygen, the hydrogen and the 
^ nitrogen contents in metals by the vacuum fusion 

in Steel method 

BALZERS AKTIENGESELLSCHAFT 
FUR H O C H V A K U U M T E C H N I K UND DUNNE S C H I C H T E N 

BALZERS, FÙRSTENTUM LIECHTENSTEIN 
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SULZER 
Low-Temperature 
Installation for the 
Two-Metre Hydrogen 
Bubble Chamber of the 
European Organization for 
Nuclear Research (CERN) 

-250°C 

At the present time CERN in Geneva is 
constructing a large hydrogen bubble 
chamber with a useful length of 2 metres 
and a liquid capacity of about 1 000 litres 
for experiments with the 28 giga-electron-
volt proton-synchroton. 
To cool this chamber from room tempera
ture down to the operating temperature 
of about —245° C, to fill it with liquid 
hydrogen and to maintain stationary 
conditions during experiments, Sulzer 
Brothers are supplying a low-temperature 
installation with a nominal refrigeration 
capacity of 4 000 watts (3 440 kcal/h) at 
-250° C (23° K), obtained exclusively by 
gas expansion in turbines. 

SULZER 
plan and deliver 

Processing Plants for: 

Precision rectification 
Heavy water recovery 
Gas liquefaction 
Uperisation sterilizing 
Town gas detoxification, etc. 
Laboratory columns 

Sulzer Brothers Limited 
Winterthur, Switzerland 


	vol2-issue11-covers.pdf
	vol2-issue11-toc.pdf
	vol2-issue11-p007-e.pdf
	vol2-issue11-p008-e.pdf
	vol2-issue11-p009-e.pdf
	vol2-issue11-p010-e.pdf
	vol2-issue11-p011-e.pdf
	vol2-issue11-p012-e.pdf
	vol2-issue11-p013-e.pdf
	vol2-issue11-p014-e.pdf
	vol2-issue11-p015-e.pdf
	vol2-issue11-p016-e.pdf
	vol2-issue11-p017-e.pdf
	vol2-issue11-p018-e.pdf
	vol2-issue11-p019-e.pdf
	vol2-issue11-p020-e.pdf

