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T h e memory of the splendid Physics Conference that was 
held last September at Aix-en-Provence will take a long time 
to fade. Everything was in its favour : the gathering of five 
hundred nuclear physicists, nearly all of them very young, 
engaged on elementary-particle research in all the universities 
of Europe ; the interest of the working meetings, and of the 
impressive plenary sessions which ended the Conference l ike 
a firework display in the hands of some of the great stars of 
the world of physics ; the most friendly welcome of the 
University of Aix-Marsei l les , of the Municipal i ty of Aix , of 
the Navy, who arranged the sea cruise on Sunday ; and of 
course the charm of this region of Provence in mid-
September . 

This was the first t ime that all the young nuclear physicists 
of Eu rope had met together ; those whose work is concerned 
with the great European Organization for Nuclear Research 
and its giant accelerator at Geneva, those from the important 
national centres, which certainly have their p lace , and also 
those from the less-endowed laboratories of the provincial 
universit ies. F o r the problem is this : a great new movement 
has sprung to life in European scientific research, developed 
during the last few years solely through the notable 
achievements of C E R N , which has succeeded in rais ing the 
level of science in Eu rope to that of the two great blocs . 
C E R N is not alone in Europe , however ; in several large 
institutes important work may well give results of interna­
tional standing from time to t ime. Then we have the main 
bulk of European universit ies, which are in a difficult 
situation. It is not easy for them to part icipate in the b ig 
experiments, which need so much experience and equipment 
and require the col laborat ion of la rge and strong teams. 
Somet imes they are not even aware of what is going on in the 
larger centres ; they do not know which methods are used 
or even the subjects of research. On the whole they ignore the 
spir i ted nature of present-day research and the way the 

principal items on the p rogramme change so rapidly. Whilst 
the physicists who work at the frontiers of scientific progress 
see the centre of interest in elementary-particle physics 
shifting from year to year, and beset it constantly with 
significant experiments, the physicists who are somewhat 
isolated in their universit ies, and often more attached to their 
teaching duties than to the possibi l i t ies of research, see 
science flowing along with a slower and a quieter rythm. 

To animate these universit ies, who not only wish to bring 
themselves up to date in the marvel lous developments of 
modern physics, but would also l ike to take some part in 
them, it is necessary above all to lay the foundations for a 
lively relationship between them and the other groups. That ~ 
was the basic idea of the Conference at Aix. 

It is well known that for more than ten years a large 
international gathering has been held each year in the United 
States, at Rochester , on the shores of L a k e Ontario, br inging 
together the most famous physicists in the world. Very few 
young people have been there ; it was felt that the meeting 
should not be al lowed to grow too large , becoming a k ind of 
fair on the mode l of some of the large assemblies of the 
American Physical or Chemical Societ ies . Hence only a few 
representatives of the biggest centres were present. Between 
1945 and 1957, never more than three to five Frenchmen 
were invited each year. In these l imited conferences, which 
might a lmost be cal led summit conferences, the latest events 
were discussed by the leading specialists . In this way the 
Rochester Conferences have marked the stages in the pr incipal 
developments of physics since the war. There the classification 
of heavy mesons and hyperons was considered ; there the 
difficult notion of strangeness * took shape before the audience 

* In order fo explain the properties of strange particles, that is the 
newly discovered heavy mesons and hyperons, it was necessary to 
give them an additional quantum number, which was called strangeness. 
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of physicists ; there the problems of parity were discussed. 
Rochester certainly marked the turning points of physics. 

In the last few years, the icy, inhospi table banks of L a k e 

Ontario in winter have somet imes been replaced by others — 

those of L a k e Geneva or of the Dnieper . It is becoming 

customary to meet successively at Rochester , at C E R N , and 

in Russ ia , the symbols of the three great scientific entities of 

our time. Bu t the younger generation can have only a small 

part in such gatherings. They can of course read the enormous 

volumes of proceedings that appear three months later, but 

these are heavy, and somet imes indigest ible for those who are 

not already very famil iar with the subject . Now, this year, 

everything favoured a meeting of the young scientists : the 

organizers themselves were newly appointed French profes­

sors at the Eco le Polytechnique, Saclay, Orsay, Marsei l les , and 

C E R N (which was also able to supply the necessary secretar ia t) . 

Where should the meeting be held, though ? Geneva was a 

possibi l i ty : the facilities at C E R N are admirab le and many 

physicists work there already. Bu t no, one feels a little uneasy 

in Geneva, everything is a lmost too well organized, one enters 

automatically into a sort of mou ld ; the charm of Provence is 

missing, the pleasantness of a small university town, not too 

big , but more human. Geneva should be left to the b ig formal 

meetings, to the interminable pol i t ical discussions on nuclear 

disarmament. Fo r young physicists , who are so informal, who 

worry so little about their ties, who are so scornful of cere­

mony, the wonderful opportunit ies of Aix and of Provence are 

so much better. 

Everybody came, all these young scientists ; many of them 

by car, so that between the sessions and during the 'break ' on 

Sunday they could amble through the countryside, around the 

mountain of Saint-Victoire in the light of Cezanne, dear to 

many of us, in the home of the l iqueurs of Cassis and Bandol . 

A few older scientists, carefully chosen from among the small 

group at the head of international physics , had agreed to come 

to discuss their work and also, in the form of reviews, to put 

it into focus in a very dignif ied, exact, and instructive way. 

Thus Heisenberg and L e e , both Nobe l Prizewinners, came 

most readily. Thus Feynman, the famous theoretician from 

California, closed the Conference with a scintillating talk on 

theoretical physics. 

A great deal of work was done at Aix . T h e sessions covered 

four hours in the morning, and at least as many in the after­

noon, and you may well imagine the considerable effort 

represented by eight hours of difficult physics. F o r this 

reason the Conference was opened on the Thursday, to allow 

for a day and a half of welcome relaxation in the midd le of 

the programme. During the first two days there were special­

ized sessions in which each group reviewed its recent work. A 

hundred and fifty papers were presented in this way, but for 

this it was necessary to split the meeting into paral le l sessions. 

Siniultaneously, in four different rooms, questions of low 

energy, very high energy, form factors, theory, experimental 

methods, interactions of classical part icles, and interactions of 

strange part icles , were successively developed, hardly any 

communicat ion lasting longer than fifteen minutes. In this 

way, by Saturday, 16th September , two days after the start of 

the Conference, all the spec ia l ized contributions had been 

presented, and everything was ready for the plenary sessions. 

None of the young speakers had to worry still about a contri­

bution to come. Al l the discussions that inevitably accom­

pany an incomplete presentation were over. A feeling of 

relaxation was now able to sp read among the members of the 

conference, and they could look forward to listening to the 

dozen great addresses which were to succeed each other until 

the following Wednesday, to put the current p rob lems into 

better perspective. 

I do not think many of the physicists in the audience, in 

spite of their ability, unders tood very much of some of the 

theoretical exposit ions, but there is no doubt that they sensed 

Hundreds of photographs like this one, taken with the Ecole-Polytechnique/ 
Saclay 81-cm hydrogen bubble chamber at CERN, are needed to provide data 
from which the existence of resonant states may be deduced. Here, an antiproton 
stops in the hydrogen at A and 'annihilates' with a proton to give a positive 
kaon, a negative pion, and a neutral anfikaon. Two of these particles may 
possibly start life together in a resonant state. The kaon then disintegrates 
at B info three pions, of which one decays at C info a muon which decays to a 
positron at D, and another reacts with a proton at E to give a neutron and a 
neutral pion (neither of which give tracks). This pion is converted info two gamma 
rays, one of which gives an electron pair at F. The anfikaon (also leaving no 
track disintegrates into a pair of pions al G. The tracks are curved because the 

chamber is placed within a magnetic f ie ld. 

the distinction and power of the developments considered, 

and they will have the chance in the course of the year, re­

reading the texts of the papers , discussing them among 

themselves, studying them in the course of later col loquia , to 

arrive little by little at a slightly better understanding of this 

difficult science. 

Each year sees the adopt ion of a new point of view in 

physics. A main p rob lem arises each year, and it is during a 

b ig conference that rapid or spectacular developments are 

sometimes made , where before there was stagnation because 

of the mult i tude of possibi l i t ies . 

This year was the year of resonant states or isobars. The 

Aix Conference was the conference of super-unstable particles : 

they were discovered everywhere — a pi-meson and a proton, 

a pi-meson and a neutron, a hyperon and a pi-meson, and 

even three pi-mesons, can unite to form a true particle during 

a very short time. They choose for this combination a certain 

state, which has well-defined propert ies of nuclear force, 

relative motion, and orientation of the spin of each part icle. 

Thus a state of two part icles can be defined, in much the 

same way as a slate can be defined corresponding to the two 

stars of a double star, where each star has a mass and a 

definite motion with respect to the other, as well as a self-

rotation s imilar to the spin of a nuclear part icle. Transferring 

this to the domain of elementary part icles, however rough 
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the comparison may be , it is conceivable that two particles 

can exist in an ephemeral manner in a certain state charac­

terized by well-defined quantum numbers . 

It is very striking that such complexes are formed in so 

many reactions. They are called resonant states (between pi-

meson and proton, for example , or between hyperon and pi-

meson ) . What is most extraordinary is the frightfully unstable 

nature of these complex particles. The discovery of this 

instability seems in itself miraculous. It is quite amazing that 

one can be so certain that the particles disintegrate after a 

time of the order of 10 2 2 second. I do not know if the reader 

is able to comprehend the meaning of such a short time : he 

must consider the fact that a thousand-millionth of a second, 

already a very short time, is at the limit of production pos­

sible with the most refined electronics, and then 10 2 2 second 

is still less than a mil l ionth of a mill ionth of this l imit. 

How then can we know that a particle lives for a time of 

this order ? For no direct measurement of time is capable of 

showing such a short interval. 

We know well, by direct measurements , that the average 

life of mesons is of the order of a hundred-millionth of a 

second. We know equally well that the mean life of hyperons 

is a little shorter, but we do not go any further with direct 

measurements. There is, therefore, an enormous j u m p to be 

made ; an extraordinary interval has to be spanned. The 

answer is s imple , however. It l ies in the celebrated uncertainty 

relations, which link every variation of energy to a variation 

of time. There is a measurable uncertainty in the energy of 

the resonant state formed during certain interactions, and it 

is this which gives the mean life of the resonant state. 

I would l ike to enlarge upon this somewhat obscure state­

ment. Suppose that an event, for instance the annihilation of 

an antiproton and a proton, gives birth to two particles. I 

assume that everything happens at rest, that is to say, the 

disintegration arises from an antiproton and a proton at rest, 

with no velocity. The nuclear reaction (annihilation in the 

case we are considering) will produce energy. If then one of 

the particles created goes off in one direction, the other will 

always go in the opposi te direction. The energies of the two 

particles will be completely determined, with no uncertainty. 

Bu t if one of the particles is very unstable and disintegrates 

very soon after its production, the other one will be aware 

of this, and its energy will no longer be completely 

determined. The change of energy will be l inked to the life­

time of the unstable particle. 

As an example , consider a reaction giving a hyperon, a 

posi t ive pi-meson and a negative pi-meson. If one looks at the 

energy spectrum of the posi t ive pi-mesons, one finds, instead 

of a classical continuous spectrum corresponding to a three-

body disintegration, a spectrum with a very pronounced hump 

at a part icular energy, the hump itself having a certain width. 

F rom these data one can say that the hyperon and the negative 

pi-meson have gone in the opposi te direction not as a stable 

element but with an extra-short life, defined by the uncer­

tainty in energy of the measured band. 

These are the problems of today : this is wonderful physics. 

On the experimental level, it brings into play the great 

accelerators with all their power, since distributions of all 

sorts of particles in all poss ib le reactions need to be studied, 

to see if the same complexes can be found using different 

methods. It is equally wonderful physics because the theoreti­

cal interpretation of all these investigations gives rise to a 

considerable number of questions, in particular on the con­

nexion between the nuclear forces that may l ink mesons, 

nucléons, hyperons, heavy mesons, etc. Final ly, the discovery 

of states in which these ultra-unstable particles are formed, 

the defining of these states as functions of the observed 

propert ies, all this brings into play the most wonderful and 

complicated machinery of experiment and theory in modern 

physics© 
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M i c r o f i l m s — A p p a r e i l s p h o t o g r a p h i q u e s e t 
d i s p o s i t i f s d e l e c t u r e - L o c a t i o n s d e c a m é ­
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p a p i e r s p o u r c r o q u i s . 
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à s u s p e n s i o n , à s o u l è v e m e n t et à a b a i s s e ­
m e n t » . 

I n s t a l l a t i o n s d e r e p r o d u c t i o n p o u r h é l i o ­
g r a p h i e s , i m p r e s s i o n d e p l a n s , p h o t o c o p i e s , 
t r a v a u x d e p h o t o g r a p h i e t e c h n i q u e , r é d u c ­
t i o n s , a g r a n d i s s e m e n t s , t r a v a u x d e d é v e ­
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Last month at CERN (cont.) 

P e t e r T . K i r s t e i n , o f A c c e l e r a t o r R e s e a r c h D i v i s i o n , a n d 

K a r l - M a r t i n Y a h l b r u c h , N u c l e a r Phys ics A p p a r a t u s D i v i s i o n , 

le f t t o w a r d s t h e e n d o f J a n u a r y f o r t h e J o i n t I n s t i t u t e f o r 

N u c l e a r Resea rch a t D u b n a , U.S.S.R. T h e y e x p e c t t o b e t h e r e 

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

b r o u g h t V l a d i m i r N i k i t i n (T rack C h a m b e r s ) , A d o l f M u k h i n 

( N u c l e a r Phys i cs ) , a n d W a l t e r Z ô l l n e r ( T h e o r y ) t o C E R N a 

sho r t w h i l e a g o . 

A m o n g t h e v i s i t o r s t o C E R N d u r i n g J a n u a r y w e r e t h e H o n . 

G r a h a m À . M a r t i n , U . S . A m b a s s a d o r t o t h e E u r o p e a n O f f i c e 

o f t h e U n i t e d N a t i o n s . 

' M a t t e r i n Q u e s t i o n ' t h e 3 5 - m i n u t e c o l o u r f i l m o f t h e 

O r g a n i z a t i o n , has b e e n a w a r d e d Fi rs t P r i ze i n its Class a t t h e 

2 n d I n t e r n a t i o n a l Fes t i va l o f T e c h n i c a l a n d S c i e n t i f i c F i lms 

h e l d i n B u d a p e s t last N o v e m b e r . 

Las t l y , a c o r r e c t i o n to t h e r e p o r t in last m o n t h ' s issue : 

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

t i o n o f l i q u i d h y d r o g e n a t C E R N last y e a r w a s g i v e n a s 

15 000 l i t r es , w h e r e a s i t s h o u l d h a v e b e e n 83 000 l i t res . O u r 

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

u n d e r e s t i m a t e t h e i r e f f o r t s * 
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S I E M E N S 
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of manufacture 

Measurement and control in 

thermal and 

processing techniques 

Electrical metrology 

Electronic microscopy 

Non-destructive test ing 

of materials 

Measurement of mechanical 
quantit ies 
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A complete range of nuc lear inst rumentat ion 
f r o m cont ro l r e a c t o r equipment 

to high prec is ion standard 
labora tory inst ruments 

200 hours test ing before de l ivery assure 
the per fect re l iabi l i ty of ACEC inst ruments 

Input resolution time lower than 0,6 Microsecond makes possible 
spectrum recording at counting rate up to 100.000 counts/sec. 
Gain of 1.000.000 with PAL 300 preamplifier and ALA 100 linear 
amplifier pulse analyser, allows the use of semi-conductor 
nuclear detectors and X-ray proportional counter in the range 
of 1-1 OkV energy. 
Gain stability better than 0,1 % a day. 
Automatic scaler DM 160 for accurate quantitative analysis by 
counting ; high voltage supply incorporated and stabilized at 
+ 0 , 1 % 0 

Precision large range linear ratemeter for counting rate mea­
surements up to 100.000 counts/sec. 
Motorized helipot potentiometers with three speeds selected by 
means of a gear drive accessible from the front panel. 

Recording 
Spect rometer 

SG X A2 

and also : 
Automatic counting systems including a " unique 
universal " sample changer for ordinary and well 
crystals, printing timer. 
Linear, logarithmic recording gamma and X-ray 
spectrometer, stepwise scanning spectrometer. 
Typical instrumentation for each radioisotope 
application in clinical médecine. 
Explosion proof gamma density gauge and other 
equipment for industrial applications. 
Complete monitoring installations for reactor 
and radiochemical laboratories. 
Nuclear control systems for reactors. 

ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI 

Société Anonyme - CHARLEROI Tel. 36.20.20 
Telex : 7.227 

ACEC/Charleroi 
Telegr. : VENTACEC Charleroi 



·. the
ultimate•In

modular
design

1 

The integrated counter-timer-printer presented 
here is intended for fully automatic operation of 
measuring systems which have to cope with 
large quantities of radio active samples. 
• The pr^^^^ 

1 Mc/s incorporates 7 decades • 
• The 8-decade crystal controlled electronic 

timer provides 30 preset time settings 
• The printer control unit reads out the counter 

and the timer registers and translates the 
information thus obtained into standard pulses 
to operate commercial printers, tape- or card 
punch machines or other data handling ap­
paratus to record sample information for 
machine analysis. 

The new conception of measuring tech­
niques requires the utmost simplicity in 
equipment operation. The user should be 
able to fully concentrate on the measuring 
results. 

This leads to a maximum of automation of 
measuring systems which finds its ultimate 
realisation in the conception of the latest 
modular units of the Philips programme for 
measurement and detection of radio active 
radiation. 

The new transistorized modules have been 
so designed that fully automatic operation 
with other equipment as sample changers, 
accelerators etc., is obtained. Starting-, 
stopping-, and resetting pulses originating 
from other modules are accepted whereas 
each module itself produces such pulses to 
govern the functioning of other units for 
parallel or coherent operation. Various ways 
for the sequencing of operations are ob­
tained by interconnections of the socket 
terminals provided on each unit for this 
specific purpose. 

PliPlIl 

PHILIPS 

The new Philips nuclear modules - the off­
spring of the modular units already intro­
duced in 1955 - present the economic and 
technical answer to any requirement 
ranging from simple counting instruments to 
fully automatic multi-scaling arrangements. 

NUCLEAR EQUIPMENT 
N.Y. PHILIPS' 6L0EILAMPENFABRIEKEN - EINDHOVEN - THE NETHERLANDS - SCIENTIFIC EQUIPMENT DEPARTMENT 


	vol2-issue2-p010-e.pdf
	vol2-issue2-p011-e.pdf
	vol2-issue2-p012-e.pdf
	vol2-issue2-p013-e.pdf
	vol2-issue2-p014-e.pdf
	vol2-issue2-p015-e.pdf
	vol2-issue2-p016-e.pdf

