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The cover photograph shows one of the students 
who came to CERN during the summer vacation 
this year, working on the apparatus for an 
experiment at the synchro-cyclotron. The 
student is Giovanni Matone, from the University 
of Bologna. He is seen here helping to mount 
the experimental equipment for measuring the 
diffusion of muon-proton 'atoms' through hydro
gen gas, forming part of a wider experiment on 
the capture by protons of muons into 'atomic' 
orbits (see 'Last month at CERN', p. 185 of 
this issue). 

The tank containing hydrogen gas at high pres
sure, which acts as a proportional counter as 
wel[ as providing the target in which the negative 
muons are stopped, can just be seen on the 
left of the photograph. The scaffolding supports 
scintillation counters (some of which can be 
seen) for defining the incoming beam. An 
article on vacation students at CERN appears 
on p. 190 of this issue. 
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The European Organization for Nuclear Research, more commonly 
known as CERN (from the init ials of the French t i t le or the original body, 
'Le Consei l européen pour la Recherche nucléaire' , formed by an Agree
ment dated 15 February 1952), was created when the Convent ion establ ish
ing the permanent Organizat ion came into force on 29 September 1954. 

In this Convention, the aims of the Organizat ion are def ined as fo l 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 Organiza
tion 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.' 

Conceived as a co-operative enterprise in order to regain for Europe a 
f irst-rank posit ion in fundamental nuclear science, CERN is now one of the 
world 's leading laboratories in this f ie ld . It acts as a European centre and 
co-ordinator of research, theoret ical and exper imental , in the f ie ld of 
high-energy physics, often known as sub-nuclear physics or the physics of 
fundamental particles. 

High-energy physics is that f ront of sc ience which aims direct ly at the 
most fundamental questions of the basic laws governing the structure of 
matter and the universe. It is not d i rected towards speci f ic appl icat ions — 
in part icular, it plays no part in the development of the pract ical <:-~o.. 

nuclear energy — though it plays an important role in the educat ion of the ' 
new generat ion of scientists. Only the future can show what use may be 
made of the knowledge now being gained. 

The laboratory comprises an ainea of about 80 ha (200 acres), straddl ing an 
international front ier ; 41 ha is on Swiss terr i tory in Meyrin, Canton of 
Geneva (the seat of the Organizat ion), and 39.5 ha on French terr i tory, in 
the Communes of Prévessin and St.-Genis-Poui l ly, Department of the Ain. 

Two large particle accelerators form the basis of the experimental 
equipment : 

— a 600-MeV synchro-cyclot ron, 
- a 28 000-MeV (or 28-GeV) proton synchrotron, 

the latter being one of the two most powerful in the wor ld . 

The CERN staff totals nearly 2200 people. 

In addition to the scientists on the staff, there are over 350 Fellows and 
Visi t ing Scientists, who stay at CERN, either individual ly or as members of 
visi t ing teams, for periods ranging from two months to two years. A l though 
these Fellows and Visi tors come mainly f rom universit ies and research 
insti tutes in the CERN Member States, they also include scientists f rom 
other countr ies. Furthermore, much of the experimental data obt 'alne^hvv^ 
the accelerators is d istr ibuted among part ic ipat ing laboratories for evaluation.** 

Thirteen Member States contr ibute to the cost of the Organizat ion, in 
proport ion to their net national income: 

Austr ia (1.95%) Italy (10.78%) 
Belgium (3.83%) Nether lands (3.92%) 
Denmark (2.07%) Norway (1.47%) 
Federal Republic Spain (2.18%) 

of Germany (22.74%) Sweden (4.23%) 
France (18.57%) Switzer land (3.19%) 
Greece (0.60%) Uni ted Kingdom (24.47%) * 

Poland, Turkey and Yugoslavia have the status of Observer. 

The budget for 1965 amounts to 128 760 000 Swiss francs ( = $29 800 000), 
cal l ing for contr ibut ions from Member States tota l l ing 126 400 000 Swiss 
francs ( = $29 300 000). 

A supplementary programme, f inanced by twelve states, covers design work 
on two projects for the future of high-energy physics in Europe — inter
sect ing storage rings for the 28-GeV accelerator at Meyrin and a possible 
300-GeV accelerator that would be buil t elsewhere • 
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This photograph shows the control desk for the 130-kV side of the new sub-station, with the two 
transformers and some of the bus-bars and their insulators visible through the Windows. This part 
of the sub-station can be controlled either from this desk or from the main control point of the 
'Services Industriels de Genève' in Geneva. 

New electricîty sub-station inaugurated 

Just over a month after it had first 

been put into service, the new 

130/18-kV electrïcity sub-station at 

CERN was formerly opened on Friday 

15 October, in the présence of repré

sentatives of both CERN and the 'Ser

vices Industriels de Genève' (S.I.G.), 

including its Chairman, Mr. J. Ducret. 

The guests were welcomed by 

Mr. P. Germain, CERN's Directorate 

Member for Technical Management, 

who gave a summary of the growth of 

the Organization's demand for electr i 

cîty during the past few years and 

some estimâtes for the future. Then 

Mr. J. Rouel, Head of the Site and 

Buildings Division's planning section 

and responsible for the CERN side of 

the project, gave a short history of the 

^création of the sub-station and the 

overhead line that brings the current 

from the power station at Verbois. 

Mr. Jaccard, Head of the Electricîty 

Service of the 'Services Industriels', 

fol lowed with a résumé of the problems 

that had to be faced both in providing 

a considérable increase in the power 

supply to CERN and in integrating 

this suppjy into the Swiss and French 

networks. After the cérémonial br ing-

ing on to load of one of the transfor

m e r , the guests were taken on a 

guided tour of the sub-station before 

gathering in the CERN restaurant for 

refreshments. 

The sub-station itself 

Since 1957, CERN's electricîty supply 

has corne by means of three 18 000-V 

underground cables from the 'Renfile' 

'station of the S.I.G., at Vernier, with a 

capacity of 21 000 kVA. However, the 

maximum demand has risen from 

3500 kW in 1958 through 10 000 kW in 

1960 and 15 000 kW in 1962 to 22 000 kW 

in 1964, and the total consumption in 

1964 was over 72 million units (kilowatt-

hours)*. In fact CERN at présent 

takes about one tenth of the electricîty 

used in the Canton of Geneva. With 

the further development of the PS and 

its facil i t ies, and in particular the 

proposed construction and opération 

of intersecting storage rings, the 

requirements will continue to grow 

rapidly. Within the next ten years the 

peak demand is expected to approach 

90 000 kW and the annual consumption 

300 million kilowatt-hours, which may 

* S ince the new sub-s ta t ion was put in to se rv i ce 
the h ighes t demand reg is te red is 25 800 k W , 
in Oc tobe r . 

well be as much as a quarter of the 

total consumption in Geneva. 

This situation was attacked some 

years ago by the joint efforts of the 

'Services Industriels' and CERN, and 

the new overhead line and sub-station 

is the resuit. Instead of being supplied 

from the local 18-kV network of 

Geneva, CERN is now, in effect, joined 

directly to the 130-kV circuit that is 

being established in the Canton. 

The 130-kV overhead line linking 

CERN to Verbois will be continued 

beyond CERN to Colovrex and then to 

Romanel (West of Switzerland network). 

A second line, for 220 kV, on the same 

towers will serve to supply the Geneva 

network from the main grid in Switzer

land. 

The sub-station is in two parts, one 

belonging to the 'Services Industriels', 

and the other to CERN. The first 

comprises an open-air switchyard with 

a double set of bus-bars at présent 

feeding two transformers, each of 

30 000 kVA, which reduce the voltage 

(̂ Itj<j|ô t̂ t> <jk> t̂ fej ôfc> tîîô t3fe»<jfej <jfc t t j l u <j|ôt̂ fc) ôîooîotjlôt^fcx l̂o 

-HJ 
The retirîng editor, his suc- jjf 

^ cessor, and the whole staff ^ 
^ of the Public Information ^ 
4§ Office, send to ail readers of 
| CERN COURIER their best & 
4§ wishes for the coming year. 

from 130 kV to 18 kV. The output from 

the transformers is fed to the second 

part of the station, and is then taken 

by underground cable to the CERN 

18-kV distribution centre in the Power 

House. 

The new sub-station is fully equipped 

to receive a third transformer when 

needed, to bring the total capacity up 

to 90 000 kVA, and six parallei cables, 

each carrying up to 15 000 kVA, will 

link the sub-station with the distribution 

centre. The latter will be fully com-

pleted at the beginning of 1968, and 

the supply System will then be in a 

position to meet ail the foreseeable 

electricîty requirements of CERN, 

including those of the storage rings. 

SC experiments 

The 'holiday' months of August and 

September saw an intensive exploi

tation of the synchro-cyclotron at 

CERN. At first sight paradoxical, this 

is easily explained in two ways : it is 

often the most convenient time of the 

year for university groups to get on 

with their experiments, and the various 

conférences held at the end of the 

summer provide an encouragement to 

push the work forward so as to obtain 

results for présentation. 

One of the experiments concluded 

during this period was that on the study 

of the x-rays emitted after muons are 
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'Science et Vie Sociale' (Sc ience and Soc ie ty ) , is the 

gênerai t i t le of a sér ies of lectures, organized by the 

Univers i ty of Geneva and a number of in ternat ional 

organizat ions, inc lud ing C E R N , the f i f th of wh ich was 

presented on 29 Oc tober . 

The lecturer on this occas ion was Prof. L. Lepr ince-

Ringuet, D i rec tor of the 'Labora to i re de phys ique ' at the 

'Eco le Po ly techn ique ' , in Paris, and Chai rman of CERN's 

Sc ient i f i c Pol icy Commi t tee . A i l respect is due to him 

for the fac t that, in sp i te of a heavy at tack of inf luenza, 

he was sti l l able to d isp lay his g i f ts as a préc ise and 

l ively speaker be fore his aud ience of several hundred in 

the main lecture théât re of the Univers i ty . 

His talk, in t roduced by the Rector, Prof. C. Terr ier , 

t ook the form of a sér ies of re f lec t ions, somet imes 

amusing, of ten per t inent , and always clear, on 'Sc ient i f i c 

deve lopment and gênerai cu l ture ' . He c lassed human 

act iv i t ies under two main headings, two pôles that ought 

to be complementary . On one hand the sc ient i f ic pô le, 

rat ional and speak ing a universal language, host i le to the 

aggress ive use of its a t ta inments. On the other, the 

médi ta t ive pôle, realm of ph i losophy and re l ig ion, where 

d i f fé rences of menta l i ty have fu l l play. 

Study of the sc ient i f i c pôle d isc loses an évo lu t ion : 

the day of the great ind iv idual is t is past. W i t h the 

poss ib le except ion of a few iso lated theor is ts , the scale of 

present-day sc ience is that of the team. Moreover , 

évolut ion is seen again, at an increas ing pace, in the 

substance o f sc ience itself. In 1953 ant iprotons, s t range-

ness, résonances, were unknown, and it is only necessary 

to look at a ten-years ' o ld popu la r -sc ience book to see 

how far the app l i ca t ion of sc ient i f i c d iscovery has 

progressed. 

The speaker then posed the quest ion whether a 

spec ia l is t can at the same t ime be cu l tu red, or whether 

the necessi ty for préc is ion and team work might not 

erase personal i ty . Prof. Lepr ince-R inguet d ismissed the 

lat ter possib i l i ty . A fo rmer f ree 'K ing of cosmic rays', 

Geneva, Science 
he knew wel l the prob lems of t ra in ing and running 

sc ient i f ic teams. Personal i t ies émerge f rom research 

teams, even when ind iv idual ism becomes submerged by 

the overr id ing d ic tâ tes of mach ine operat ing t imetab les 

and techn ica l uncer ta in t ies. 

A n d cul ture ? Does that émerge d imin ished or en larged 

f rom the me l t ing -po t of the sc ient i f ic âge ? For the 

speaker, to be cu l t i va ted is not to be able to d iscourse 

on everyth ing but to be able to show 'a possib i l i ty of 

thought , j udgemen t and p ronouncement on oneself , 

on others and on events ' . 

It is as wel l to note, he went on, that few specia l is ts 

are cu l t iva ted : t ra ined for team work, they have lacked 

contac t wi th the masters of though t who, through the 

humani t ies, impress a mobi l i ty of sp i r i t and a gi f t of 

abs t rac t ion . Aga in , if he had no hope of making 

cu l tured men f rom ail the spec ia l is ts , the lecturer never-

theless fo resaw a cer ta in amount of teach ing of the 

humani t ies in techn ica l inst i tu t ions. But cul ture does 

not corne only f rom formai éduca t ion ; it owes much te 

the state of mind acqu i red somewhere between 10 and"* 

20 years of âge and resul t ing f rom heredi ty or f rom 

env i ronmenta l in f luences. Prof. Lepr ince-R inguet bel ieves 

that the ado lescent who has been sub jec ted to good 

in f luences of this k ind wi l l possess a fundamenta l basic 

cu l ture that wi l l permi t him to spec ia l ize wi thout becoming 

uncu l t i va ted. 

To conc lude, the lecturer examined cul ture on the 

scale of the group. Europe bene f i ted f rom a marvel lous 

cul tural inher i tance, he remarked, and the uncer ta inty 

accompany ing its age- long st r i fe has bred a unique 

ar t is t ic patent ia l . Today, on the po in t of reconc i l ia t ion , 

Europe may not only de l igh t in its prod ig ious for tune but 

also inst i tu te a spéc i f ie cu l ture of its own, d is t inc t f rom 

the Amer ican , Sov ie t or Ch inese forms. This can only 

happen, conc luded Prof. Lepr ince-Ringuet , if Europe's 

sc ient i f i c pô le is used in suppor t . 

The lecturer, warmly app lauded , was thanked by Prof. 

V.F. We isskopf , CERN's D i rec to r Genera l , who at the 

same t ime expressed his gra t i tude to the Universi ty, 

whose act ive co l labora t ion is of par t icu lar value to the 

internat ional l i fe of Geneva. 

Le Cercle de la Presse et des Amitiés étrangères 

(Press and fo re ign f r iendsh ip c i rc le ) , founded in Geneva 

in 1920 to prov ide a l ink be tween the local and inter

nat ional communi t ies , d ined on 4 November in honour of 

Prof. V.F. Weisskopf , acknowledg ing in th is way a 

( cont.) 

captured into atomic orbits (see CERN 

COURIER, vo l . 5, p. 68, May 1965). In 

order to al low as much un in ter rup ted 

t ime as possib le for the dé l i ca te 

measurements involved, one of the 

normal maintenance per iods of the SC 

was suppressed dur ing Augus t and 

the acce lera tor ran more or less 

non-s top for 34 shi f ts (over e leven 

days). The results of th is exper iment , 

wh ich are the most comprehens ive 

ye t ob ta ined in this f i e ld , are of 

impor tance fo r a more deta i led know-

ledge of nuclear s t ructure. A new 

team of physic is ts, f rom both inside 

and outs ide CERN, is now cons ider ing 

the possib i l i ty of adapt ing the same 

techn ique of so l id-s tate de tec to rs to 

the study of p i -mesic x-rays, in order 

to obta in in format ion on the s t rong 

in teract ion between pions and nucle i . 

A combina t ion of groups f rom the 

Univers i t ies of Lund (Sweden) and 

Geneva car r ied out a sér ies of 

measurements to cal ibrate a polari-

meter, wh ich wi l l be used early next 

year in a new exper iment at the PS on 

t ime-reversa l invar iance in the decay 

of the lambda par t ic le . The apparatus, 

cons is t ing of large spark chambers 

w i th sheets of carbon as scat terer , 

enables the polar izat ion of incoming 

pro tons to be de termined f rom the 

relat ive sca t te r ing in d i f férent d i rec

t ions. The sparks are v iewed by a 

té lév is ion caméra, wh ich is arranged 
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and Scientists 
sc ient is t who has added so much to the reputa t ion of 
Geneva in the wor ld . Mr. Marce l A. Nav i l le , Pres ident of 
the C i rc le , f i rs t of all expressed the deep regret aroused 
in Geneva by the announcement of the depar tu re of 
CERN 's D i rec tor Genera l . Then he read a message 
f rom Mr. A lbe r t Picot , fo rmer Pres ident of the 'Conse i l 
d 'Eta t ' and a lead ing advoca te of the insta l la t ion of C E R N 
in the count rys ide of Geneva. Mr. P icot , p reven ted f rom 
a t tend ing by a recent opera t ion , expressed in warm 
te rms the a f fec t ion he has had for C E R N s ince its 
c rea t ion , and the sadness he fe l t at the depar tu re of its 
leader. 

In his a f ter -d inner address, be fo re some 240 guests , 
Prof. We isskop f ou t l ined the ro le p layed by C E R N — the 
nerve cent re of sub-nuc lear phys ics in Europe, f i rmly 
l inked wi th the nat ional labora tor ies by a permanent 
co l labora t i ve ef for t and an e lement of European, or even 
in te rcont inenta l un i f i ca t ion , because it is not jus t in terna
t iona l but 'non-nat iona l ' in character . A novel d iscuss ion 
then deve loped be tween the D i rec to r Genera l and Miss 

f Jeanne Hersch , Professor of Ph i losophy in the Facul ty of 
Let ters of the Univers i ty of Geneva , on the theme of 
'Sc ien t is t and Ci ty ' . Both p resen ted the i r ideas on the 
role of peacemaker that the sc ien t is t may be ca l led upon 
to play, on his poss ib le super io r i ty as a universal adviser, 
and on the benef ic ia l in f luence of the sc ien t i f i c mind on 
in ternat iona l af fairs. From th is f r iend ly d iscuss ion there 
emerged a qua l i f ied agreement on the f i rs t point . Thus, 
wh i ls t Prof. Hersch d id not be l ieve that sc ien t i f i c 
unanimi ty cou ld serve wor ld peace , Prof. We isskop f — 
whi ls t recogn iz ing that sc ience by i tsel f cou ld not so lve 
all the wor ld 's p rob lems — though t that sc ien t i f i c 
advisers he lped to b r idge the d i f fe rences be tween 
governments , because the i r con tac ts were not cons t ra ined 
by po l i t i ca l f ront ie rs . A s t r ik ing i l lus t rat ion of this was 
g iven by the agreement on the cessat ion of nuclear-
weapons tes ts in the a tmosphere , wh ich was due to the 
in f luence of sc ient is ts . 

'Wha t about the respons ib i l i t y of sc ience to soc iety , 
the submiss ion of sc ient is ts to mi l i tary act iv i t ies, fo r 
example ?', asked Prof. Hersch . On this po in t CERN's 

^d i rec to r regre t ted that so many sc ient is ts were wi l l ing to 
adapt the i r knowledge to the p roduc t i on of armaments, 
but, he added , ' the stakes are h igh, and there is no 
genera l rule here : the cho ice (to take part or not in 
war l i ke act iv i t ies) is always an ind iv idual one' . 

The op in ions of sc ient is t and ph i losopher came toge ther 
again on the compe tence of sc ient is ts as genera l advisers 

Professor 
Victor F. Weisskopf 

on the conduc t of pub l ic af fairs : bo th conc luded that 
th is was a myth, the sc ient is t does not know every th ing 
and has spec ia l abi l i ty only in his own sub jec t . Both 
agreed again in a f f i rming that sc ien t i f i c work cou ld 
exert a benef ic ia l in f luence on the l i fe of the ci ty, and 
hence for peace : when the task is subord ina ted to t ru th 
it must lead, by passing on this a t t i tude to other c i rc les , 
to improved nat ional and in ternat iona l re lat ions. 

But if the respons ib i l i t ies of sc ience are l imi ted, so are 
its means, and th is was the sub jec t of a s izeable 
d igress ion dur ing the even ing . The quest ion of the 
d is t r ibu t ion of the funds devo ted to sc ien t i f i c research — 
a tr iv ia l one today — wi l l become acute in the relat ively 
near fu ture , perhaps wi th in a genera t ion . W i l l we then 
ask wh ich sc ience is the most useful ? Here Prof. 
We isskop f reca l led a paral le l he had found in reading 
Paul C laude l ; one of his charac ters asks another ; 

Tell me now, chi ld, who has done mostservice to poor fever 
patients, 

The devoted physician who never leaves their pi l low and bleeds 
them and takes their life to cure them at peril of his own, 

Or that sort of ne'er-do-weel who one day taking it into his 
head * 

To go to the other side of the world, 

Discovered quinine ? 

Having thus a t tacked the thesis of those who advocate 
act iv i t ies p rov id ing an immedia te re turn, the sc ient is t 
made peace wi th the humani t ies : ' for sc ience is only a 
branch of the humani t ies, not the i r enemy' . 

To end his d iscourse , wh ich rece ived much warm 
applause, Prof. We isskop f gave his f r iends a f inal 
demonst ra t ion of his a t tachment to the shores of Lake 
Geneva : 'Once in Geneva, always in Geneva ' , he sa id 
wi th fee l ing , be fo re d isc los ing that his return to purely 
sc ient i f i c pursui ts on the pro fess iona l p lane wou ld not be 
the end on the personal level , because he wou ld retain 
a p ied-à- te r re in the foo th i l l s of the French Jura. 

R.A. 

to t ransmi t da ta on the i r pos i t ions 
d i rec t to a computer , and by a conven 
t iona l camera ; it is p lanned to eva luate 
the p ic tures wi th Luc io le . A f te r p re l i 
minary tests in Sep tember the exper
iment con t inued for a to ta l of s ix teen 
shi f ts in the early part of O c t o b e r and 
over a mi l l ion pho tographs were 
ob ta ined for later analysis. 

Ano the r exper iment measured the 
rate of transfer of the negative muon 
f rom the muon-pro ton system (where 

the muon rep laces the e lec t ron of a 
normal hydrogen atom) to var ious 
other e lements . These measurements 
f o rmed the essent ia l pre l iminary to an 
exper iment on the rate of capture of 
the muon by hydrogen now be ing 
assembled by the same group, f rom 
CERN's NP Div is ion. 

A m o n g new exper iments begun in 
Augus t was a new ser ies on the 
interactions of positive pions of 70 MeV 
wi th nuc le i , by another CERN group. 

This is an improved , more accurate 
vers ion , of the i r ear l ier exper iment , 
wh ich fo rmed the sub jec t of the cover 
pho tog raph for the Sep tember 1964 
issue of CERN COURIER. A s imi lar 
exper iment , using negative pions of 
100-MeV energy, was s tar ted at the 
same t ime by a d i f fe ren t group. 

A g roup f rom the Univers i ty of 
Ox fo rd also came to CERN in 
Sep tember to p repare for an exper
iment on pion charge exchange on 
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nuclei. This is of par t icu lar in terest 
s ince th is is one of the f i rs t g roups to 
come f rom outs ide C E R N as a result 
of the dec is ions of the Nuc lear S t ruc
ture Commi tee , set up to co -o rd ina te 
work in th is f i e ld at the synchro
cyc lo t ron . The exper iment requi res 
an intense beam of p ions wh ich is 
be ing ob ta ined f rom the external 
p ro ton beam of the acce lera tor . 

A m o n g exper iments car r ied out 
ear l ier th is year was one on the decay 
of the neutral pion into three gamma 
rays, by a g roup of phys ic is ts f rom 
C E R N and the Univers i ty of He ide lbe rg 
(Fed. Rep. of Germany) . The resul ts, 
wh ich were p resented at the Ox fo rd 
Con fe rence and later pub l i shed in 
Physics Letters*, are of par t icu lar 
theore t i ca l in terest s ince they also are 
conce rned wi th the p rob lem of CP 
invar iance, d iscussed in the Sep tember 
issue of CERN COURIER (vol . 5, 
pp. 131-132). If the s t rong and the 
e lec t romagne t i c in te rac t ion are both 
invar iant under the opera t ion of charge 
con juga t ion (C) , the neutra l p ion can 
never decay into th ree g a m m a rays, 
only into two ; if not, recent theory 
suggests that emiss ion of the th i rd 
gamma ray might be poss ib le a few 
t imes in every mi l l ion d is in tegra t ions . 

In the C E R N exper iment , no cer ta in 
example of the t h ree -gamma decay 
was found , wh ich enables an upper 
l imit of f ive t imes in a mi l l ion to be 
put on its occur rence . A l t hough th is 
f igure is a hundred t imes less than 
the prev ious exper imenta l es t imate , 
and proves that the t h ree -gamma 
decay must in any case be very rare, 
it is, unfor tunate ly , st i l l jus t t oo high 
to enable any def in i te conc lus ions to 
be drawn concern ing the new theory . 

2-m bubble chamber reaches 500 000 

The per iod f rom the midd le of 
Sep tember to the midd le of O c t o b e r 

Not long after the signing 
of the agreements leasing 
the new site in France to 
CERN (CERN COURIER, 
vol. 5, p. 147, Oct. 1965), 
work began on the long 
job of installing the 
2.6-km-Iong fence needed 
to enclose the area and 
make it inaccessible from 
the French side of the 
frontier. Our photograph 
shows some of the clear
ance necessary on the 
Southern corner of the 
new territory, near the 
junction with the existing 
area, where a new site 
road will be constructed. 

at the PS (weeks 38-42 inclusive) was 
devo ted pr inc ipa l ly to bubb le -chamber 
exper iments , a l though a cer ta in amount 
of the pr imary pro ton beam con t inued 
to be avai lable for the var ious 
e lec t ron ics exper iments in the South 
and East exper imenta l halls. The C E R N 
2-m hydrogen bubb le chamber began 
its second main run in week 39, and 
on 15 O c t o b e r the number of g o o d 
pho tographs obta ined wi th th is 
chamber passed the f i rs t half mi l l ion . 

Dur ing th is per iod also, the f i rs t 
tests were made wi th the new rad io-
f requency-separa ted beam, u i , wh ich 
or ig inates in a ta rge t s t ruck by the 
e j ec ted pro ton beam f rom s t ra ight -
sec t ion 58. 

With great regret we have to 
announce the sudden death, on 
18 november 1965, of one of the 
early members of the C E R N staff, 
Dr. J.A. N E W T H , leader of the 
cosmic-ray group in the years 
1955-58. Since then he has been 
at Imperial Col lege, London, but 
has continued to work closely 
with C E R N and retained many 
contacts here. All those who had 
the good fortune to work with him 
will keep in memory a personality 
with great intellectual and human 
qualities. 

All our sympathy goes to his 
family at this t ime. 

Changes at head of SB Division 

On 1st O c t o b e r 1965, Mr. Ch. Mallet 
re l inqu ished his post as leader of the \ 
S i te and Bu i ld ings Div is ion to jo in AR 
Div is ion, where he wi l l take part 
who le - t ime in the s i te s tudies for a 
300-GeV acce lera tor . Mr. P. Tirion has 
been appo in ted A c t i n g Div is ion Leader 
of SB Div is ion . A t the same t ime, 
the D i rec to ra te Member for Techn ica l 
Management , Dr. P. Germain, has 
assumed spec ia l responsib i l i ty fo r 
p rob lems a f fec t ing the long- te rm 
po l icy of the Div is ion 6> 

Physics Letters, 
15 Oct. 1965. 

vol. 19, pp. 253-255, 

T H E E N D O F A C H A P T E R 

This issue of CERN COURIER marks the end of a chapter in the 
h istory of the pub l i ca t ion of the month ly rev iew of the European Organ i 
zat ion for Nuc lear Research. Its Edi tor , Alec Hester, is leaving the 
Publ ic In format ion O f f i ce to take up dut ies , e lsewhere in C E R N , wh ich he 
fee ls are more in l ine wi th his sc ien t i f i c leanings and wh ich w i l l , perhaps, 
be less exact ing . 

The ed i t ing and p roduc t ion of our pe r iod ica l , w i th l imi ted means, 
requires not only very de f in i te in te l lec tua l qua l i t ies , fo r co l lec t ing and 
process ing in format ion f rom all over the Labora tory , but also cons iderab le 
physica l and moral toughness to cope wi th the many d ic ta tes of p roduc t ion 
wh ich are the lot of every ed i tor . 

It is only r ight to te l l A lec how much his ef for ts have been apprec ia ted , 
s ince he began in 1961 to pack into CERN COURIER the weal th of 
in format ion wh ich is now its hal lmark. 

It is mainly thanks to his dr ive that CERN COURIER, wh ich now has 
a c i rcu la t ion of 6000 cop ies (French and Engl ish vers ions comb ined) , has 
r isen f rom the rank of ' in ternal in format ion j ou rna l ' to that of 'wor ld 
spokesman for European sub-nuc lear phys ics ' . 

A lec Hester wi l l fo r tunate ly st i l l be in our midst , in the Library, where 
his ta lents and exper ience wi l l remain avai lab le to his C E R N co l leagues, 
both sc ient is ts and others , and to his successor . The lat ter is Brian 
Southworth, who has also had cons iderab le exper ience 'in the t rade ' , as 
ed i to r of a s imi lar pub l i ca t ion , Orbit, at the Ruther fo rd H igh Energy 
Labora tory in the Un i ted K ingdom. 

Roger Anthoine 
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Job evaluation 
by Ch. FIVEZ, Head of Salary Ad 

I n t h e J u n e 1962 i s s u e of CERN COURIER (vol . 2, 
n o . 6, p p . 4-5) t h e r e w a s a n a r t i c l e , u n d e r t h e s a m e 
t i t l e a s t h i s o n e , g i v i n g a g e n e r a l i d e a of j o b e v a l u a t i o n . 
T h e p u b l i c a t i o n d a t e of t h a t a r t i c l e c o i n c i d e d w i t h t h e 
e n d of t h e f i r s t s e r i e s of a n n u a l j o b s u r v e y s a t C E R N . 

T h e f i f t h s e r i e s h a s n o w j u s t s t a r t e d , a n d i t m a y b e 
u s e f u l a t t h i s s t a g e t o r e s t a t e t h e b a s i c p r i n c i p l e s of j o b 
e v a l u a t i o n a n d t o e x a m i n e t h e r e s u l t s of f o u r y e a r s ' 
a c t i v i t y i n t h i s f i e ld . 

T h i s n e e d f o r a n e v a l u a t i o n s y s t e m b e c a m e a p p a r e n t 
w h e n i t w a s n e c e s s a r y t o r e l a t e a l a r g e n u m b e r of j o b s , 
of d i f f e r e n t t y p e s a n d l e v e l s , t o a s c a l e of g r a d e s , o r , 
i n o t h e r w o r d s , w h e n a g r a d e h a d t o b e a t t r i b u t e d t o 
e a c h e x i s t i n g j o b a n d e v e r y n e w j o b t h a t m i g h t a r i s e 
i n t h e f u t u r e . A l t h o u g h j o b e v a l u a t i o n is n o t a n e x a c t 
w a y of m e a s u r i n g w o r k , i t a l l o w s t h e r e l a t i v e v a l u e of 
d i f f e r e n t j o b s t o b e d e t e r m i n e d i n a n o r d e r l y a n d 

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

I n t h e 1962 a r t i c l e , t h e b a s i c a i m of j o b e v a l u a t i o n 
w a s s u m m a r i z e d i n f i v e w o r d s : ' E q u a l p a y f o r e q u a l 
w o r k ' . T h i s a i m i s s t i l l t h e s a m e . I t s h o u l d b e u n d e r 
s t o o d , h o w e v e r , t h a t 4 p a y ' m e a n s t h e s a l a r y o r b a s i c 
r e m u n e r a t i o n r e l a t e d t o e a c h g r a d e , w i t h o u t t a k i n g i n t o 
a c c o u n t - a n y a l l o w a n c e o r i n d e m n i t y p a i d t o a s t a f f 
m e m b e r b e c a u s e of h i s l e n g t h of s e r v i c e o r h i s f a m i l y 
o r p e r s o n a l c i r c u m s t a n c e s ( for e x a m p l e , f a m i l y 
a l l o w a n c e s , n o n - r e s i d e n t a l l o w a n c e s , e t c . ) . A s o u n d 
m e t h o d of d e t e r m i n i n g a p p r o p r i a t e g r a d e s f o r a l l j o b s 
e n s u r e s t h a t j o b s h a v i n g t h e s a m e v a l u e a r e a s s i g n e d 
t o t h e s a m e g r a d e , a n d s i n c e t h e b a s i c p a y m e n t i s a 
f u n c t i o n of t h e g r a d e , t h e d e s i r e d a i m i s a c h i e v e d . 

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

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

Year Total 
staff* 

Number of 
posts reviewed 

in % 

Number of 
reclassifications 

in % 

Number of 
promotions 

in % 

1961-62 1235 88 35 24 

1962-63 1694* 84 33 21* * 

1963-64 1790 84 19 22** 

1964-65 2032 83 11 11** 

* From 1962-63, supernumeraries are included. 
** Including promotions resulting from the previous year's survey. 

T h e l a r g e n u m b e r of r e c l a s s i f i c a t i o n s a n d p r o m o t i o n s 
d u r i n g t h e f i r s t t w o y e a r s r e f l e c t s t h e e f f o r t t h a t w a s 
m a d e t o o b t a i n a s s o o n a s p o s s i b l e a f a i r a l i g n m e n t of 
t h e g r a d e s of e x i s t i n g j o b s . I t s e e m s t h a t a f t e r t h e 
t h i r d s e r i e s of a n n u a l s u r v e y s a s a t i s f a c t o r y a l i g n m e n t 
of g r a d e s w a s r e a c h e d , a n d t h a t s i n c e t h e n t h e o n l y 
r e a s o n f o r a r e c l a s s i f i c a t i o n h a s b e e n a c h a n g e i n t h e 
f u n c t i o n s o r r e s p o n s i b i l i t i e s of t h e s t a f f m e m b e r . 

inisfration Section, Personnel Division 

I n p r a c t i c e , t h e a n n u a l j o b s u r v e y t a k e s p l a c e a s 
f o l l o w s . T h e P e r s o n n e l D i v i s i o n r e p r e s e n t a t i v e c o m p a r e s 
a c u r r e n t d e s c r i p t i o n of t h e j o b w i t h t h e r e s u l t s of t h e 
p r e v i o u s y e a r ' s a n a l y s i s ; i n m o s t c a s e s , t h e j o b h a s n o t 
c h a n g e d a n d t h e d e s c r i p t i o n r e m a i n s v a l i d . S o m e t i m e s , 
h o w e v e r , i t is s e e n t h a t a s t a f f m e m b e r n o w p e r f o r m s 
m o r e d i f f i c u l t t a s k s , o r h a s g r e a t e r r e s p o n s i b i l i t i e s . H e 
m a y h a v e g a i n e d p a r t i c u l a r e x p e r i e n c e o r l e a r n e d c e r 
t a i n t e c h n i q u e s , a n d t h e r e f o r e h i s s u p e r v i s o r h a s g i v e n 
h i m m o r e v a l u a b l e w o r k t o d o . A n e w j o b d e s c r i p t i o n w i l l 
t h e n b e p r e p a r e d a n d e v a l u a t e d , so t h a t t h e a p p r o p r i a t e 
l e v e l i n t h e s c a l e of g r a d e s c a n b e d e t e r m i n e d . If t h e 
c h a n g e i n d u t i e s r e s u l t s i n a ' r e c l a s s i f i c a t i o n ' , t h e s u p e r 
v i s o r of t h e p e r s o n c o n c e r n e d h a s t o c o n s i d e r w h e t h e r 
t o r e c o m m e n d a n i m m e d i a t e p r o m o t i o n t o t h e h i g h e r 
g r a d e o r t o p o s t p o n e t h i s a c t i o n f o r t h e t i m e b e i n g i n 
f a v o u r of a n a d j u s t m e n t , t h a t i s a n e x t r a s t e p w i t h i n 
t h e g r a d e . S u c h a n a d j u s t m e n t w i l l e n c o u r a g e t h e 
s t a f f m e m b e r t o p r o g r e s s i n h i s w o r k a n d w i l l b r i n g 
h i m c l o s e r t o t h e n e x t h i g h e r g r a d e , a l t h o u g h w i t h o u t 
o f f e r i n g h i m a n y g u a r a n t e e of a l a t e r p r o m o t i o n . I n 
v e r y r a r e c a s e s i t m a y b e d e c i d e d t h a t n o a c t i o n s h o u l d 
b e t a k e n , b u t t o w a i t a n d s e e h o w t h e s t a f f m e m b e r 
d e v e l o p s i n h i s j o b . 

T h i s d e c i s i o n t o b e t a k e n b y t h e s u p e r v i s o r , o n t h e 
b a s i s of t h e j o b e v a l u a t i o n , i s n o t a n e a s y o n e . M a n y 
f a c t o r s h a v e t o b e t a k e n i n t o a c c o u n t , s u c h a s t h e 
r e l a t i v e s i t u a t i o n of o t h e r p e o p l e , t h e p r o b a b l e c a r e e r 
of t h e p e r s o n c o n c e r n e d , a n d t h e f a c t t h a t t h e r e s h o u l d 
b e a t l e a s t t h r e e y e a r s ' t i m e i n t e r v a l b e t w e e n s u c c e s s i v e 
c h a n g e s of g r a d e . T h i s s t a g e of t h e p r o c e d u r e r e p r e s e n t s 
o n e of t h e m o s t i m p o r t a n t a s p e c t s of p e r s o n n e l 
m a n a g e m e n t . 

D u r i n g t h e l a s t f o u r y e a r s t h e t e c h n i q u e s of j o b 
s u r v e y i n g h a v e b e e n i m p r o v e d , b o t h t o e n a b l e t h e 
b a s i c a i m t o b e a c h i e v e d w i t h m o r e p r e c i s i o n , a n d a l s o 
t o a l l o w t h e ' b y - p r o d u c t s ' of j o b e v a l u a t i o n t o b e 
e x p l o i t e d . T h e o c c u p a t i o n a l c o d e s h a v e b e e n a l t e r e d , 
e n a b l i n g i m p r o v e m e n t s t o b e m a d e i n t h e g r o u p i n g of 
r e l a t e d j o b s i n t o ' f a m i l i e s ' of o c c u p a t i o n s . A m o n g o t h e r 
b e n e f i t s , t h i s a l l o w s s t a t i s t i c s s h o w i n g t h e d i s t r i b u t i o n 
of p e r s o n n e l b e t w e e n t h e v a r i o u s p r o f e s s i o n a l c a t e g o r i e s 
t o b e p r o d u c e d q u i c k l y a n d a c c u r a t e l y . T h e j o b 
d e s c r i p t i o n s a r e r e v i e w e d e v e r y y e a r , b r o u g h t u p t o 
d a t e a n d r e - e v a l u a t e d . T h i s m e a n s t h a t i n f o r m a t i o n is 
a l w a y s a v a i l a b l e a b o u t t h e n a t u r e a n d v a l u e of e a c h 
s t a f f m e m b e r ' s w o r k a s s i g n m e n t . T h e d i a g r a m o n t h e 
n e x t p a g e s h o w s a t y p i c a l f i n a l r e s u l t of a j o b s u r v e y . 
"With t h i s d i a g r a m t h e j o b s u r v e y o r c a n c h e c k w h e t h e r 
t h e g r a d e s a l l o t t e d t o v a r i o u s p o s t s c o r r e s p o n d t o t h e 
l e v e l s i n t h e e m p l o y m e n t h i e r a r c h y of t h e O r g a n i z a t i o n , 
w h e t h e r t h e c h a i n s of c o m m a n d a n d r e s p o n s i b i l i t y 
a g r e e w i t h w h a t i s w r i t t e n i n t h e j o b d e s c r i p t i o n s , a n d 
w h e t h e r t h e p o s t s a r e c o r r e c t l y s i t u a t e d i n t h e o r g a n i 
z a t i o n a l f r a m e w o r k . A s u p e r v i s o r c a n u s e t h i s t y p e of 
d i a g r a m a n d t h e j o b d e s c r i p t i o n f o r o t h e r p u r p o s e s , f o r 
e x a m p l e , t o p l a n a r e o r g a n i z a t i o n of p a r t of h i s s e c t i o n , 
o r t h e c r e a t i o n of a n e w d e p a r t m e n t , o r t o e s t a b l i s h 
b u d g e t e s t i m a t e s . 

O n e of t h e d i s a d v a n t a g e s of t h e j o b - e v a l u a t i o n 
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The curious world of the quark 
by John DAVY, Science Correspondent of The Observer London* 

F i v e h u n d r e d of t h e w o r l d ' s m o s t e x p e n s i v e s c i e n t i s t s 
f r o m 30 c o u n t r i e s w e r e g a t h e r e d i n O x f o r d l a s t w e e k 
t o d i s c u s s ' e l e m e n t a r y , p a r t i c l e s ' . 

T h e y a r e e x p e n s i v e b e c a u s e ' t h e y d o t h e i r w o r k 
w i t h t h e m o s t c o m p l e x a n d e n o r m o u s m a c h i n e s d e v i s e d 
b y m a n , t h e p a r t i c l e a c c e l e r a t o r s , o r a t o m s m a s h e r s . 
T h e y fare i m b u e d t h e s e d a y s w i t h a m o o d of b r e a t h l e s s 
e x p e c t a n c y , c o u p l e d w i t h a s e n s e of a p p r o a c h i n g c r i s i s . 
T h e y b e l i e v e t h a t h i g h - e n e r g y p h y s i c s , b u r r o w i n g 
e v e r d e e p e r i n t o m a t t e r , m a y b e a b o u t t o b r e a k i n t o 
' a q u i t e n e w l e v e l of r e a l i t y ' , a s o n e of t h e m p u t i t . 

B u t t h e E u r o p e a n c o n t i n g e n t , e s p e c i a l l y t h e B r i t i s h , 
h a d a h a u n t e d a i r : t h e y a r e w o n d e r i n g if t h e i r f e l l o w 
c i t i z e n s w i l l f oo t t h e b i l l . 

T h e q u e s t i o n i s n o w a c u t e , s i n c e t h e d o o r w a y i n t o 
t h e ' n e w l e v e l of r e a l i t y ' i s a n e w g e n e r a t i o n of m u c h 
l a r g e r a c c e l e r a t o r s . A m e r i c a i s a b o u t t o g o a h e a d 
w i t h h e r s — a m a c h i n e s i x (and a h a l f t i m e s m o r e 
p o w e r f u l t h a n a n y y e t b u i l t . 

£ 70 m . a y e a r f r o m E u r o p e 

F o r E u r o p e a s i m i l a r , s l i g h t l y l a r g e r m a c h i n e is 
p r o p o s e d , a c o l l a b o r a t i v e e f f o r t o n t h e p a t t e r n of t h e 
E u r o p e a n C e n t r e f o r [ N u c l e a r R e s e a r c h * * , n e a r G e n e v a . 
I t w o u l d c o s t £ 130 m i l l i o n t o b u i l d , a n d w o u l d 

This article was first published in 'The Observer' on 
26 September 1965 and is reprinted here by kind permission 
of the Proprietors. 
Although not an official title, this is commonly used as an 
explanation of the abbreviation CERN. 

e n g a g e a b o u t 1000 p h y s i c i s t s ( m o s t l y a s v i s i t i n g t e a m s 
f r o m c o n t r i b u t i n g c o u n t r i e s ) . I t w o u l d d e m a n d E u r o p e a n 
s u p p o r t ( e m b r a c i n g n a t i o n a l p r o g r a m m e s ) t o t h e t u n e 
of ait l e a s t £ 70 m i l l i o n a y e a r . 

L o r d B o w d e n , M i n i s t e r of S t a t e f o r Sc i ence*** , 
o p e n e d t h e m e e t i n g o m i n o u s l y . H e m a d e c o m p a r i s o n s 
w i t h t h e b u i l d e r s of t h e g r e a t p y r a m i d s a n d c a t h e d r a l s . 
H e s u g g e s t e d t h e m o t i v e s of h i g h - e n e r g y p h y s i c i s t s 
w e r e e q u a l l y ' n o n - l o g i c a l ' . H e s p o k e of t h e g r o w t h 
of s c i e n c e , w h i c h if a l l o w e d t o . c o n t i n u e w o u l d s w a l l o w 
t h e e n t i r e n a t i o n a l p r o d u c t b y i the e n d of t h e c e n t u r y . 
B u t h i g h - e n e r g y p h y s i c i s t s s e e t h e m s e l v e s (as d i d , 
p r e s u m a b l y , t h e c a t h e d r a l b u i l d e r s ) a s a n e s s e n t i a l 
e l e m e n t i n t h e c u l t u r e of t h e i r t i m e s . T h e y w e r e 
e m p h a t i c l a s t w e e k t h a t r e f u s a l of a E u r o p e a n m a c h i n e 
w i l l m e a n t h e d e a t h of h i g h - e n e r g y p h y s i c s i n E u r o p e 
w i t h i n 10 y e a r s . 

W h i l e T r e a s u r i e s m i g h t c h e e r , t h e w h o l e i n t e l l e c t u a l 
c l i m a t e i n s c i e n c e w o u l d b e c h a n g e d , s a y t h e p h y s i c i s t s 
( w h o a r e a d m i t t e d l y n o t e x a c t l y d i s i n t e r e s t e d p a r t i e s ) . 
A l o t of a b l e p e o p l e w o u l d b e o u t of a j o b — a n d t h e 
e f f e c t s i n e d u c a t i o n a n d t h e u n i v e r s i t i e s w o u l d b e 
f a r - r e a c h i n g . E x p l o r a t i o n of t h e f o u n d a t i o n s of ima ' t t e r 
w o u l d b e c o m e a n A m e r i c a n m o n o p o l y . 

S c i e n t i s t s ' t w o m a j o r o b s t a c l e s 

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

Lord Bowden has since relinquished his Government 
appointment and returned to his post as Principal of the 
Manchester College of Science and Technology. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Job evaluation 
( c o n t . ) 

GROUP X 

1 Senior Engineer 200-2 12 

SECTION A 

1 Electrical Engineer 202-5 10 
1 Technical Assistant (Mechanical) 301-1 8 

1 Pipefitter 512-1 6 

1 Assistant Craftsman 500-1 4 
1 Technical Assistant (Electrical) 302-14 7 

1 Technical Draughtman (Electrical) 404-1 5 
1 Senior Operator (PS Power Supplies) 602-1 7 

8 Operators (PS Power Supplies) 602-3 6 
1 Assistant Operator (PS Power Supplies) 

I 
602-2 5 

Number of identical posts 

SECTION B 

1 Electrical Engineer 

1 Electrical Engineer 

1 Technical Assistant (Electrical) 

1 Technical Assistant (Electrical) 

1 Electrician 

5 Assistant Craftsmen 

1 Craftsman Helper 

SECTION C 

1 Electrical Engineer 202-5 10 
1 Technical Assistant (Electrical) 302-15 8 
1 Technical Assistant (Electrical) 302-13 7 
1 Senior Operator (PS Power Supplies) 602-1 7 

11 Operators (PS Power Supplies) 602-3 6 
3 Assistant Operators (PS Power Supplies) 602-2 5 

202-5 10 

202-2 9 

302-2 8 

302-1 8 

517-1 6 

500-1 4 

914-1 3 

Occupational code 

Number of the description 
within the code 

Grade of job 

s y s t e m i s t h a t a l t h o u g h i t a l l o w s t h e l e v e l of a p o s t t o 
b e c a l c u l a t e d w i t h r e a s o n a b l e a c c u r a c y , i t d o e s n o t 
p r o v i d e a n y m e a s u r e of t h e p e r f o r m a n c e of t h e p e r s o n 
i n t h e p o s t . F o r t h i s r e a s o n a m e r i t - r a t i n g s c h e m e i s 
b e i n g s t u d i e d a t t h e m o m e n t . I f t h e p r a c t i c a l r e s u l t s 
a r e s a t i s f a c t o r y a n d o f f e r e n o u g h g u a r a n t e e of o b j e c t i 

v i t y , t h i s s y s t e m of a p p r a i s a l c o u l d b e a p p l i e d j o i n t l y 
w i t h t h e s y s t e m of j o b e v a l u a t i o n a t C E R N . I t m i g h t 
t h e n b e p o s s i b l e t o i m p r o v e t h e p a y m e n t s y s t e m s o 
t h a t e v e r y o n e r e c e i v e s a f a i r r e m u n e r a t i o n a f t e r t a k i n g 
i n t o a c c o u n t b o t h t h e v a l u e of h i s p o s t a n d t h e q u a l i t y 
of h i s p e r f o r m a n c e • 
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From 19 to 25 September 1965, physicists from many parts of 
the world, though mostly from Europe, gathered together for the 
Oxford International conference on elementary particles. Their 
discussion centred around the new results, both experimental and 
theoretical, obtained in the field of sub-nuclear physics (other
wise known as elementary-particle or high-energy physics) during 
the past year and on ideas for future work. 

Usually in CERN COURIER we try to summarize the information 
made known at such a conference (and this may still be done 
for this particular one), but it is also interesting sometimes to 
know how it is viewed by someone outside the field of speciali
zation. We are therefore pleased to be able to reproduce this 
article by John Davy, of The Observer, London, in which he 
describes the general atmosphere of the conference, underlining 
a certain apprehension that exists about the future of the 
fundamental research activity that formed its subject and indica
ting why physicists are so anxious to carry forward the investi
gations that have produced so many intriguing results in the past 
few years. 

p r a c t i c a l r e w a r d s — a l t h o u g h a s a m a t t e r of h i s t o r y , 
e a c h n e w a d v a n c e i n t o a d e e p e r l e v e l of t h e i n t e r i o r 
of m a t t e r h a s c o m e t o h a v e p r o f o u n d p r a c t i c a l 
i m p o r t a n c e ( c u l m i n a t i n g i n t h e b o m b a n d n u c l e a r 
p o w e r ) . 

T h e s e c o n d o b s t a c l e is t h a t m o a t of t h e p e o p l e i n 
t h e w o r l d w h o r e a l l y u n d e r s t a n d t h e s u b j e c t w e r e a t 
O x f o r d lasit w e e k t a l k i n g t o o n e a n o t h e r — a n d i t i s 
o n l y w i t h t h e g r e a t e s t d i f f i c u l t y t h a t i t hey c a n t a l k 
c o m p r e h e n s i b l y t o a n y o n e e l s e . 

S o m e r e a s o n s f o r t h e i r c u r r e n t h i g h s t a t e of 
e x c i t e m e n t c o u l d , h o w e v e r , b e g l i m p s e d t h r o u g h t h e 
f o r m u l a s a t O x f o r d lasit w e e k . T o b e g i n w i t h , a 
b e a u t i f u l h a r m o n y h a s e m e r g e d i n t h e s u b - a t o m i c 
w o r l d o v e r t h e p a s t t w o y e a r s — b u t n o o n e k n o w s 
w h a t i s p r o d u c i n g t h e m u s i c . T o f i n d o u t , b i g g e r 
a c c e l e r a t i n g m a c h i n e s a r e n e e d e d . 

D i s c o v e r y of a n e w ' chemis try* 

T o u n d e r s t a n d t h e p r e s e n t s i t u a t i o n , a n h i s t o r i c a l 
p e r s p e c t i v e i s h e l p f u l . T h e e a r l y c h e m i s t s g r a d u a l l y 
i d e n t i f i e d a v a r i e t y of c h e m i c a l e l e m e n t s ; t h e n , i n 
1869, M e n d e l e j e f f s h o w e d h o w t h e y c o u l d b e a r r a n g e d 
i n a c o h e r e n t a n d e l e g a n t p a t t e r n , t h e P e r i o d i c T a b l e . 
W i t h t h i s , t h e e x i s t e n c e of n e w e l e m e n t s c o u l d b e 

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

T o d a y p h y s i c s h a s d i s c o v e r e d a n e w ' c h e m i s t r y ' 
— a w e a l t h of ' e l e m e n t a r y p a r t i c l e s ' w h i c h e m e r g e 
f r o m w i t h i n i the a t o m w h e n i t s n u c l e u s i s b o m b a r d e d 
b y a c c e l e r a t o r s . M a n y of t h e s e p a r t i c l e s d e c a y i n t o 
o t h e r p a r t i c l e s i n t i n y f r a c t i o n s of a s e c o n d , a n d f o r 
a l o n g t i m e l i t t l e s e n s e c o u l d b e m a d e of t h e m . 

T h e n t h e o r e t i c i a n s i n s e v e r a l c o u n t r i e s , i n c l u d i n g 
P r o f e s s o r M u r r a y G e l l - M a n n i n C a l i f o r n i a a n d 
P r o f e s s o r A b d u s S a l a m , i n L o n d o n , b e g a n t o g l i m p s e 
a n e l e g a n t m a t h e m a t i c a l p a t t e r n i n t o w h i c h t h e 
p a r t i c l e s c o u l d f i t . 

T h e y p r e d i c t e d t h e e x i s t e n c e of a n e w , h i t h e r t o 
u n k n o w n , p a r t i c l e . A n d i n F e b r u a r y 1964, l o o s i n g a 
w a v e of e u p h o r i a a m o n g p h y s i c i s t s , t h e b i g A m e r i c a n 
a c c e l e r a t o r a t B r o o k h a v e n f o u n d t h e n o w f a m o u s 
o m e g a - m i n u s p a r t i c l e . 

T h e m a t h e m a t i c a l h a r m o n i e s of t h e s u b - n u c l e a r 
' p e r i o d i c t a b l e ' w e r e f i r m l y e s t a b l i s h e d . S i n c e t h e n 
t h e m a t h e m a t i c s h a v e b e e n d e v e l o p e d i n t o a s t i l l m o r e 
e l e g a n t e x p r e s s i o n , t o e m b r a c e r e l a t i v i t y . 

B u t w h a t l i e s b e h i n d t h e p a t t e r n ? T h e b r e a t h 
t a k i n g p o s s i b i l i t y i s t h a t i t m a y b e p o s s i b l e t o b r e a k 
t h r o u g h i t a n d f i n d t h e ' a t o m s ' of t h e n u c l e a r p a r t i c l e s . 
T h e s e — s t i l l h y p o t h e t i c a l — e n t i t i e s h a v e b e e n 
c h r i s t e n e d ' q u a r k s ' , i n a n a l l u s i o n t o Finnegans Wake. 
( ' T h r e e q u a r k s f o r M u s t e r M a r k ' , w r o t e J o y c e 
o b s c u r e l y ) . 

If q u a r k s e x i s t t h e y w i l l b e m a s s i v e — h u g e p a c k a g e s 
of b o u n d e n e r g y . O n l y m u c h b i g g e r a c c e l e r a t i n g 
m a c h i n e s , w i t h e n e r g i e s t o m a t c h , a r e l i k e l y t o r e v e a l 
t h e m . 

Q u i t e n e w l e v e l of r e a l i t y 

T h e n u c l e a r w o r l d h a s s o m e s t r a n g e p r o p e r t i e s , b u t 
t h e q u a r k w o r l d c o u l d b e m o r e c u r i o u s s t i l l . I f i t c a n 
b e e x p l o r e d , q u i t e n e w i d e a s of s p a c e , t i m e a n d 
c a u s a l i t y m a y h a v e t o b e d e v e l o p e d . T h i s i s ' t h e q u i t e 
n e w l e v e l of r e a l i t y ' i n t o w h i c h t h e p h y s i c i s t s a t 
O x f o r d l a s t w e e k c a n h a r d l y w a i t t o l o o k . 

T h e r e i s a s e c o n d a s p e c t of h i g h - e n e r g y p h y s i c s , 
w h e r e c o n f u s i o n a n d m y s t e r y r e i g n . I t c o n c e r n s t h e 
' w e a k ' f o r c e s of r a d i o a c t i v i t y . T h e m o s t t r y i n g p r o b l e m s 
a r i s e f r o m a n A m e r i c a n d i s c o v e r y i n 1964 c o n c e r n i n g 
p a r t i c l e s c a l l e d K - m e s o n s , w h i c h d e c a y b y w e a k 
i n t e r a c t i o n s . I t h a s u n d e r m i n e d a f u n d a m e n t a l 
a s s u m p t i o n of p h y s i c s — t h a t p h y s i c a l e v e n t s a r e 
r e v e r s i b l e w i t h o u t v i o l a t i n g a n y p h y s i c a l l a w s . 

I f y o u h o l d u p a m i r r o r t o a n u c l e a r p a r t i c l e , t h e 
r e f l e c t i o n t r e p r e s e n t s a n o t h e r p a r t i c l e w h i c h c a n ( a n d 
does ) e x i s t . S i m i l a r l y , a s e r i e s of p h y s i c a l e v e n t s 
s h o u l d m a k e j u s t a s m u c h s e n s e r u n b a c k w a r d s i n t i m e 
a s f o r w a r d s . 

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

A w e - i n s p i r i n g p r o s p e c t 

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

T h e n e w l y d i s c o v e r e d ' q u a s i s t a r s ' , w i t h t h e i r i n e x p l i c 
a b l y h u g e e n e r g i e s , a r e l o o k i n g t o h i g h - e n e r g y p h y s i c s 
f o r i d e a s . A n d o u t of t h i s s y n t h e s i s m i g h t c o m e s o m e 
l i g h t o n o n e of t h e d e e p e s t q u e s t i o n s of a l l . I t i s t h i s : 
t h e f u n d a m e n t a l p a r t i c l e s a r e t u r n i n g o u t n o t t o b e 
f u n d a m e n t a l a t a l l . B u t t h e f o r c e s w h i c h a f f e c t t h e m 
a p p e a r t o b e v e r y f u n d a m e n t a l i n d e e d . T h e r e s e e m 
t o b e f o u r : g r a v i t y , t h e e l e c t r o m a g n e t i c f o r c e s , t h e 
n u c l e a r f o r c e s ( r e l e a s e d i n t h e b o m b ) a n d t h e 
m y s t e r i o u s ' w e a k ' f o r c e s . W h y a r e t h e r e f o u r ? H o w 
a r e t h e y r e l a t e d ? C a n t h e y b e u n i f i e d ? N o o n e 
k n o w s . B u t t h e m e n a t O x f o r d l a s t w e e k c a n s e e t h e 
n e x t s t e p a h e a d — if s o c i e t y w i l l p a y f o r t h e m t o 
t a k e i t © 
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Vacation students at CERN, 1965 
by Ro N. M1LL1GAN, Personnel Division 

During the popular hol iday months this summer, the 
normal CERN popu la t ion decreased cons iderab ly as staff 
vacat ions or depar ted to con ferences and summer 
members took advantage of the f ine weather for thei r 
schools . Thei r absence was part ia l ly compensa ted , 
however, by a s izeable inf lux of v is i tors, many of whom 
came to CERN under the vacat ion-s tudent p rogramme. 
But it was only one of the secondary aims of this 
p rogramme, when it began wi th 56 s tudents in 1962, that 
par t ic ipants should 'p rov ide assis tance to CERN groups ' ; 
the pr inc ipa l purpose was rather to g ive a w ide ly 
representat ive number of European students an idea of 
C E R N and its work* . 

In 1965 a hundred young graduates and undergraduates, 
spec ia l iz ing in physics, e lec t r ica l or e lec t ron ic engineer
ing, or mathemat ics, at 67 d i f fe rent universi t ies in the 
Member States, spent f rom two to four months at the 
Laboratory. S ince 1962 the number of p laces avai lable 
has increased by over 20 % every year, but the level of 
interest has risen at a s imi lar rate so that in 1965, as in 
ear l ier years, it was only poss ib le to accep t one in f ive of 
the candidates. 

Selection 

The se lec t ion was car r ied out in co l labora t ion wi th the 
leaders of the groups that had requested s tudents , on 
the basis of conf ident ia l repor ts submi t ted by Professors 
and superv isors, and care was exerc ised to ensure that 
each Member State was adequate ly represented. Those 
chosen were to ld br ief ly of the ass ignments fo reseen for 
them and o f fered appo in tments under wh ich CERN paid 
t ravel expenses and a subs is tence a l lowance for the 
durat ion of thei r stay in Geneva. 

Accommoda t i on was ar ranged for most of the s tudents 
at the 'C i té* Univers i ta i re ' and other Geneva Univers i ty 
s tudent centres. These are s i tua ted rather a long way 
f rom C E R N , on the other s ide of Geneva, but most 
s tudents cons idered the i r s tandard of comfor t c o m 
pensated for the inconven ience of the i r locat ion . 

Experimental work 

On arrival at C E R N , each s tudent was d i rec ted to the 
appropr ia te group, where he then took part in its day- to -

* See also CERN COURIER, vol. 4, p. 8, January 1964. 

A P P L I C A T I O N S FOR 1966 

University students wishing to take part in the 
C E R N Vacation Course in the summer next year 
should request application forms early in 1966 by 
sending a post card to the following address : 

The Fellows and Visitors Service, 
Personnel Division, 
C E R N , 
1211 Geneva 23 / Switzerland. 

The closing date for the receipt of application 
forms will be 1st M A R C H 1966, and the results of 
the selection will be announced about 6 weeks later. 

day act iv i t ies. Abou t a th i rd of the students were in the 
Nuc lear Physics Div is ion, where most were occup ied in 
prepar ing or running exper iments , for example, the study 
of resonance p roduc t ion in p ion-pro ton interact ions, or 
research into the quadrupo le s t ruc ture of heavy nuc le i . 

Ano ther twenty-seven students, who were a l located to 
the Track Chambers and Data Hand l ing Divis ions, were 
largely concerned wi th the analysis of bubb le -chamber 
photographs, using the C D C 6600 computer . 

Most of the others j o i ned the Nuclear Physics 
Appara tus , Proton Synchro t ron Mach ine and Acce le ra to r 
Research Div is ions, where they were given assignments 
in app l ied physics and eng ineer ing , such as s tudy ing 
h igh-vo l tage vacuum breakdown phenomena, evaluat ing 
par t ic le de tec to rs for moni to r ing PS beam losses, and 
comput ing beam b low-up in s to rage rings due to mul t ip le 
scat te r ing . ^ 

Lecture courses 

A spec ia l ser ies of over 50 lectures was ar ranged to 
supp lement the s tudents ' p rac t ica l exper ience and to 
give them an insight into the work of other groups at 
C E R N . Many senior staff members and vis i tors gave 
indiv idual lectures or short courses in the ser ies, wh ich 
lasted for a per iod of two months. The subjects covered 
a very w ide range of in terests. Typ ica l ind iv idual 
lectures were those on 'The p lace of h igh-energy physics 
in modern sc ient i f i c research ' , by V.F. Weisskopf , 'The 
fu ture of bubb le -chamber phys ics ' , by B. P. Gregory , 
'H igh-energy elast ic sca t te r ing ' , by A. M. Wethere l l , and 
'E lec t ro-phys ics of gases' , by C. G. Morgan (Univers i ty 
Co l l ege of Swansea) . Courses were given on 'Theoret ica l 
s tudies of s t rong in teract ions ' , by H.G. Burkhardt , T h e o r y 
of weak in teract ions ' , by M. Ve l tman, and 'Compute r 
p rogramming , based on the C E R N Fortran language' , by 
F. Louis. There were also lectures on the proton 
synchrot ron and synchro-cyc lo t ron acce lerators and the 
C D C 6600 computer , f o l l owed by gu ided visi ts to the 
instal lat ions. 

The lectures were very wel l a t tended by the s tudents ; 
moreover, many staff members and v is i tors took advantage 
of the oppor tun i ty to learn about cur rent deve lopments 
in groups other than the i r own. 

1966 Programme 

For 1966 it is p roposed to cont inue the scheme on the 
same genera l l ines as this year, but wi th a few al ter
at ions. The most s ign i f i cant of these wi l l be to l imi t 
par t ic ipa t ion to s tudents who have had at least three years 
of Univers i ty t ra in ing , rather than the two-year min imum 
requi red in the past. More advanced students should 
have a bet ter unders tand ing of the many d i f ferent ac t iv i 
t ies that they wi l l encounter at C E R N , both in the formal 
t ra in ing o f fe red by the lecture ser ies and the pract ica l 
laboratory exper ience. It is also expec ted that they wi l l 
be able to make a more e f fec t ive cont r ibu t ion to the 
work of the group that they jo in • 
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Frascati accelerator conference 
The fifth International conference on high-energy accelerators was held from 9 to 16 September, this year, at the 
Italian National Laboratory at Frascati, near Rome. In the following report, compiled largely from accounts of the 
conference kindly given by F. Ferger and W.C. Middelkoop (both of CERN's AR Division), an idea of the scope of 
the papers presented, and current progress in the whole field of particle accelerators, is given under the four main 
headings of accelerators and storage rings, experimental apparatus, new developments, and physics with future 
accelerators. Such a report cannot be comprehensive — only the published proceedings can include everything — 
and it is recognized that some personal preference in the choice of topics is inevitable. In particular, the important 
Russian contribution to the conference is perhaps not fully represented, largely owing to the language problem, which, 
in spite of simultaneous interpretation, often did not enable the full significance of the papers to be grasped. 

A f t e r t h o s e a t C E R N (1956 a n d 1959)*, B r o o k h a v e n 
(1961) a n d D u b n a (1963)**, t h e f i f t h 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 a c c e l e r a t o r s , s p o n s o r e d b y t h e 
I n t e r n a t i o n a l U n i o n of P u r e a n d A p p l i e d P h y s i c s , t o o k 
p l a c e a t t h e I t a l i a n N a t i o n a l L a b o r a t o r y a t F r a s c a t i 
f r o m 9 t o 16 S e p t e m b e r 1965. S o m e 300 p h y s i c i s t s a n d 
e n g i n e e r s p a r t i c i p a t e d , f r o m o v e r 80 d i f f e r e n t l a b o r a 
t o r i e s i n 19 d i f f e r e n t c o u n t r i e s of t h e w o r l d . 

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

A C C E L E R A T O R S A N D S T O R A G E R I N G S 

P e r f o r m a n c e of e x i s t i n g a c c e l e r a t o r s 

A n u m b e r of p a p e r s w e r e p r e s e n t e d , a c c o r d i n g t o 
c u s t o m , o n t h e c u r r e n t p e r f o r m a n c e of e x i s t i n g a c c e l e r 
a t o r s , i n c l u d i n g s o m e t h a t h a d c o m e i n t o o p e r a t i o n s i n c e 
t h e p r e v i o u s c o n f e r e n c e . F o r e x a m p l e , t h e Z G S a t 
A r g o n n e i s w o r k i n g m o r e o r l e s s a s d e s i g n e d , w i t h 
b e a m i n t e n s i t i e s a r o u n d 8 X 1 0 1 1 p r o t o n s / p u l s e a t 
12.7 G e V . W o r k i s i n p r o g r e s s o n a s y s t e m t o d e c r e a s e 
t h e s y n c h r o t r o n o s c i l l a t i o n s (of p a r t i c l e s a b o u t t h e 
m e a n p o s i t i o n of a b u n c h ) . T h i s w o u l d i n v o l v e t h e 
r a t h e r d i f f i c u l t f e a t of d e t e c t i n g t h e o s c i l l a t i o n s i n a n y 
b u n c h a n d a p p l y i n g a c o r r e s p o n d i n g c o r r e c t i o n s i g n a l , 
t o t h a t b u n c h o n l y , a t a l a t e r p o i n t i n t h e o r b i t . 

A n o t h e r a c c e l e r a t o r t h a t , i n i t se l f , h a s c o m e w e l l u p 
t o e x p e c t a t i o n s i s ' N i m r o d ' , t h e 7 - G e V s y n c h r o t r o n of 
t h e R u t h e r f o r d L a b o r a t o r y * * * . I n d e e d , i t s v e r y s u c c e s s 
h a s i n t r o d u c e d p r o b l e m s , b e c a u s e t h e v a c u u m c h a m b e r , 
of g l a s s - f i b r e - r e i n f o r c e d e p o x y r e s i n , a l r e a d y s h o w s 
s i g n s of r a d i a t i o n d a m a g e , o w i n g t o t h e h i g h b e a m 
i n t e n s i t i e s o b t a i n e d . A t t h e B e v a t r o n , B e r k e l e y , a 
c o n s i d e r a b l y i n c r e a s e d b e a m i n t e n s i t y (5.5 X 1 0 1 2 p r o t o n s / 
p u l s e , 11 p u l s e s / m i n ) h a s l e d t o m a j o r o p e r a t i o n a l 
c h a n g e s . A f a s t e j e c t i o n s y s t e m i s u s e d t o e x t r a c t t h e 
p r o t o n b e a m f r o m t h e m a c h i n e a n d t h e u s e of i n t e r n a l 
t a r g e t s h a s n o w b e e n a l m o s t e n t i r e l y d i s c o n t i n u e d i n 
o r d e r t o k e e p t h e i n d u c e d r a d i o a c t i v i t y w i t h i n r e a s o n 
a b l e l i m i t s . 

* CERN COURIER, no. 3, October 1959. 
** CERN COURIER, vol. 3, pp. 143-145, November 1963. 
* * * The mechanical breakdown of the magnet-supply generators is a 

separate issue. 

A m o n g t h e i d e a s p u t f o r w a r d f o r i m p r o v i n g t h e b e a m 
i n t e n s i t i e s of e x i s t i n g a c c e l e r a t o r s w a s o n e f r o m 
B r o o k h a v e n ( for t h e A G S ) , e n v i s a g i n g t h e u s e of a n 
i n t e r m e d i a t e s t o r a g e r i n g t o i n c r e a s e t h e n u m b e r of 
p a r t i c l e s i n j e c t e d a t e a c h p u l s e , a n d o n e f r o m C E R N , 
f o r e s e e i n g t w o i n t e r m e d i a t e s y n c h r o t r o n s f o r t h e s a m e 
p u r p o s e . 

N e w l a r g e a c c e l e r a t o r s 

O n e s e s s i o n w a s d e v o t e d t o d e s i g n s t u d i e s a n d t h e 
d e v e l o p m e n t of s u p e r h i g h - e n e r g y a c c e l e r a t o r s , t h a t i s 
a c c e l e r a t o r s g i v i n g a p p r e c i a b l y h i g h e r e n e r g i e s t h a n 
t h e B r o o k h a v e n A G S a n d t h e C E R N P S . 

T h e o n l y m a c h i n e u n d e r c o n s t r u c t i o n i n t h i s c a t e g o r y 
i s t h e 7 0 - G e V p r o t o n s y n c h r o t r o n a t S e r p u k h o v i n t h e 
U .S .S .R . , o n w h i c h a p r o g r e s s r e p o r t w a s p r e s e n t e d . 
A p a r t f r o m i t s s i ze , i t i s v e r y s i m i l a r t o t h e l a r g e s t 
p r o t o n s y n c h r o t r o n s a l r e a d y i n e x i s t e n c e , a n d i t i s 
e x p e c t e d t o g i v e a b o u t t h e s a m e p e r f o r m a n c e . I t s h o u l d 
c o m e i n t o o p e r a t i o n i n 1967. 

T h e g r e a t e r p a r t of t h e s e s s i o n w a s u s e d f o r t h e 
p r e s e n t a t i o n s of t h e E u r o p e a n p l a n s f o r a f u t u r e 
3 0 0 - G e V p r o t o n a c c e l e r a t o r a n d t h e A m e r i c a n p l a n s 
f o r a 2 0 0 - G e V m a c h i n e . T h e s e p l a n s a r e n o w v e r y 
a d v a n c e d a n d p r o v i d e a c o m p r e h e n s i v e t e c h n i c a l b a s i s 
f o r g o v e r n m e n t d e c i s i o n s . T h e c o n f e r e n c e g a v e , of 
c o u r s e , n o i n d i c a t i o n of h o w a n d w h e n s u c h d e c i s i o n s 
w i l l b e t a k e n . 

T h e t w o p r o j e c t s s h o w a h i g h d e g r e e of s i m i l a r i t y , 
i n d i c a t i n g t h a t t h e r e i s a n a t u r a l l i n e t o f o l l o w f o r 
s u c h s t u d i e s , w h i c h i s t o b a s e t h e d e s i g n o n a l t e r n a t i n g -
g r a d i e n t s t e e l m a g n e t s . T h e s i m i l a r i t y a l s o r e f l e c t s t h e 
c l o s e w o r l d c o l l a b o r a t i o n e x i s t i n g i n t h i s f i e ld , a l t h o u g h 
w h e n i t c o m e s t o d e t a i l s t h e r e p o r t s d i d c o n t a i n d i f f e r 
e n c e s , f o r e x a m p l e o n t h e r.f. a c c e l e r a t i o n s y s t e m s . 

S t o r a g e r i n g s 

A n u m b e r of p a p e r s w e r e p r e s e n t e d o n t h e C E R N 
d e s i g n f o r i n t e r s e c t i n g s t o r a g e r i n g s f o r p r o t o n s , a s w e l l 
a s p r o j e c t s f o r e l e c t r o n s t o r a g e r i n g s a t F r a s c a t i , 
M U R A , O r s a y a n d S t a n f o r d . Of r a t h e r m o r e i n t e r e s t 
a t t h i s s t a g e , h o w e v e r , w e r e r e p o r t s o n r i n g s t h a t h a v e 
a l r e a d y o p e r a t e d , i n c l u d i n g t h o s e a t N o v o s i b i r s k 
(U .S .S .R . ) , f o r e l e c t r o n s a n d p o s i t r o n s a t 300 M e V , a n d 
a t S t a n f o r d (U.S .A. ) , f o r c o l l i d i n g b e a m s of e l e c t r o n s a t 
300 M e V . I n g e n e r a l , t h e s t o r y h a s b e e n o n e of 
u n p r e d i c t e d i n s t a b i l i t i e s w h i c h h a v e o c c u p i e d t h e 
t h e o r i s t s f o r a l o n g t i m e i n e l u c i d a t i n g t h e i r c a u s e s . 
F o r e x a m p l e , s e r i o u s b e a m i n s t a b i l i t i e s w e r e e n c o u n 
t e r e d a t S t a n f o r d i n t h e b e g i n n i n g , b u t a d d i t i o n a l 
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c o r r e c t i o n d e v i c e s h a v e n o w e n a b l e d t h e i n t e n s i t i e s i n 
t h e t w o r i n g s t o b e r a i s e d t o v a l u e s w h e r e e l e c t r o n 
c o l l i d i n g - b e a m e x p e r i m e n t s a r e p o s s i b l e a t r e a s o n a b l y 
h i g h i n t e r a c t i o n r a t e s . 

A c o n s i d e r a b l e a m o u n t of d i s c u s s i o n o n t h e b e a m 
i n s t a b i l i t i e s t o o k p l a c e a t t h e c o n f e r e n c e , f r o m w h i c h i t 
e m e r g e d t h a t m o s t of t h e p r o b l e m s a r e n o w r e a s o n a b l y 
w e l l u n d e r s t o o d . I t i s a l s o t r u e t o s a y t h a t t h e l a r g e 
e f f o r t p u t i n t o e x p l a i n i n g t h e v a r i o u s e f f e c t s e n c o u n t e r e d 
h a s r e s u l t e d i n a n o t a b l e a d v a n c e i n t h e u n d e r s t a n d i n g 
of t h e c o m p l e x b e h a v i o u r of h i g h - i n t e n s i t y b e a m s of 
f a s t c h a r g e d p a r t i c l e s . S u c h k n o w l e d g e w i l l b e of 
g r e a t u s e n o t o n l y i n t h e d e s i g n of s t o r a g e r i n g s b u t 
a l s o of a c c e l e r a t o r s i n g e n e r a l . 

E l e c t r o n a c c e l e r a t o r s 

T h e S L A C , 2 0 - G e V l i n e a r a c c e l e r a t o r a t S t a n f o r d i s 
n o w e x p e c t e d t o c o m e i n t o o p e r a t i o n i n t h e m i d d l e of 
1966. T h r e e - q u a r t e r s of t h e 240 ' m o d u l e s ' a r e n o w 
i n s t a l l e d a n d t h e f i r s t t w o s e c t i o n s of t h e a c c e l e r a t o r 
h a v e b e e n i n o p e r a t i o n s i n c e e a r l y 1965 f o r t e s t s . 
P l a n s f o r s t a r t i n g p h y s i c s e x p e r i m e n t s a s s o o n a s t h e 
a c c e l e r a t o r i s a v a i l a b l e a r e a l s o w e l l a d v a n c e d . 

O t h e r r e p o r t s w e r e p r e s e n t e d o n i m p r o v e m e n t s t o t h e 
r e s e a r c h c a p a b i l i t y of t h e 6 - G e V C a m b r i d g e E l e c t r o n 
A c c e l e r a t o r (U.S .A. ) a n d t h e 1 . 5 - G e V e l e c t r o n s y n c h r o 
t r o n a t t h e C a l i f o r n i a I n s t i t u t e of T e c h n o l o g y , a s w e l l 
a s c o n s t r u c t i o n p r o g r e s s w i t h t h e 2 . 3 - G e V s y n c h r o t r o n 
a t B o n n a n d t h e 1 0 - G e V m a c h i n e a t C o r n e l l . D e t a i l s 
w e r e a l s o p r e s e n t e d of a F r e n c h p r o j e c t f o r a 1 2 - G e V 
e l e c t r o n s y n c h r o t r o n . 

p u t f o r w a r d . T h e r e s e e m s n o w t o b e a b e t t e r u n d e r 
s t a n d i n g of t h e i n t e r a c t i o n s t h a t t a k e p l a c e b e t w e e n t h e 
b e a m a n d t h e a c c e l e r a t i n g s y s t e m a n d of t h e w a y i n 
w h i c h e n e r g y f l o w s i n t o t h e a c c e l e r a t i n g s t r u c t u r e . 
N e w f o r m s of s t r u c t u r e h a v e a l s o b e e n s u g g e s t e d , 
a m o n g t h e m t h e c r o s s - b a r s t r u c t u r e , d e v e l o p e d j o i n t l y 
b y t h e R u t h e r f o r d L a b o r a t o r y (U.K. ) a n d C E R N , c o n s i s t 
i n g b a s i c a l l y of a h o l l o w t u b e w i t h t r a n s v e r s e p a r a l l e l 
b a r s a p p r o p r i a t e l y s p a c e d a n d a l i g n e d a l t e r n a t e l y 
h o r i z o n t a l l y a n d v e r t i c a l l y . 

S t a b i l i t y c r i t e r i a 

O n e of t h e c h a r a c t e r i s t i c s of t h e s u p e r h i g h - e n e r g y 
s y n c h r o t r o n s n o w b e i n g d e s i g n e d i s t h a t t h e s y n c h r o t r o n 
o s c i l l a t i o n s i n t h e b e a m b e c o m e of t h e s a m e o r d e r of 
m a g n i t u d e a s t h e b e t a t r o n o s c i l l a t i o n s . E x t e n s i o n of 
t h e e x i s t i n g t h e o r y s h o w s t h e n t h a t c e r t a i n n e w 
l i m i t a t i o n s a r e p l a c e d o n t h e d e s i g n , i n o r d e r t o e n s u r e 
b e a m s t a b i l i t y , a n d t h e s e l e a d f u r t h e r t o m o r e s e v e r e 
t o l e r a n c e l i m i t s o n t h e v o l t a g e a n d p h a s e of t h e r a d i o -
f r e q u e n c y s u p p l y . 

I n g e n e r a l , a l t h o u g h h i g h - e n e r g y p h y s i c i s t s i n t h e 
S o v i e t U n i o n a r e s u f f i c i e n t l y o c c u p i e d w i t h t h e 
c o n s t r u c t i o n of t h e S e r p u k h o v s y n c h r o t r o n n o t t o h a v e 
a n y d e t a i l e d p l a n s f o r a n y f u r t h e r a c c e l e r a t o r s t e p , 
t h e y a r e d o i n g a c o n s i d e r a b l e a m o u n t of w o r k i n t h e 
t h e o r y of a c c e l e r a t i o n s y s t e m s . F o r e x a m p l e , a p a p e r 
w a s p r e s e n t e d b y p h y s i c i s t s f r o m t h e R a d i o t e c h n i c a l 
I n s t i t u t e i n M o s c o w p r o v i d i n g s o m e i n t e r e s t i n g c o n t r i 
b u t i o n s t o t h e s t u d y of a u t o m a t i c o r b i t c o n t r o l i n 
a c c e l e r a t o r s u p t o 1000 G e V . W o r k i n t h i s f i e l d i s a l s o 
b e i n g c a r r i e d o u t a t B e r k e l e y a n d s o m e of t h e r e s u l t s 
w e r e p r e s e n t e d t o t h e c o n f e r e n c e . 

L l n a c t h e o r y 

T h e r e h a s b e e n a r e n e w e d e m p h a s i s o n t h e t h e o r y of 
l i n e a r a c c e l e r a t o r s , p a r t i c u l a r l y f o r p r o t o n s . A m o n g t h e 
p a p e r s i n t h i s f i e l d p r e s e n t e d a t t h e c o n f e r e n c e w e r e a 
n u m b e r f r o m C E R N , w h e r e s e v e r a l n e w i d e a s h a v e b e e n 

S i n c e t h e D u b n a c o n f e r e n c e of 1963, t h e i d e a of 
4 n o n - l i n e a r f o c u s i n g ' h a s b e e n d e v e l o p e d f u r t h e r i n t h e 
I n s t i t u t e of P h y s i c a l P r o b l e m s i n M o s c o w , a n d t h e 
l a t e s t r e s u l t s w e r e p r e s e n t e d a t F r a s c a t i . T h e s e i n d i c a t e 
t h a t i n s p i t e of t h e l a r g e b e t a t r o n o s c i l l a t i o n s a l l o w e d 
b y t h i s s y s t e m of f o c u s i n g t h e b e a m d o e s r e m a i n s t a b l e . 

Whilst discussion at Frascati ranged over the 
whole field of high-energy accelerators and the 
work that is done with them, work in the New 
Accelerators group of CERN's Accelerator 
Research Division is concentrated on design 
and model work for the intersecting storage 
rings and the proposed 300-GeV synchrotron. 
This photograph shows measurements being 
carried out on the magnetic field of Model I 
of a magnet unit for the intersecting storage 
rings. The magnet is shorter than those used 
in the CERN proton synchrotron (2.5 m instead 
of 4 m). It also differs from the PS magnet by 
the fact that the punched laminations are held 
together by tension bars welded along the sides, 
instead of having the laminations glued together. 
The magnetic field is of about the same magni
tude as that of the PS magnet, but covers a 
bigger volume ; the profile of the pole faces 
can be clearly seen in the photograph. The 
vertical frame attached to the magnet is the 
support for the measuring apparatus, the controls 
of which are being operated by Christian Roy. 

192 



E X P E R I M E N T A L A P P A R A T U S 

A m o n g t h e d e v e l o p m e n t s i n e x p e r i m e n t a l a p p a r a t u s 
d e s c r i b e d a t t h e c o n f e r e n c e w a s a r a p i d - c y c l i n g h y d r o g e n 
b u b b l e c h a m b e r , c o n s t r u c t e d a t P r i n c e t o n (U.S .A.) , 
w h i c h is 30 c m l o n g a n d c a p a b l e of 19 o p e r a t i o n s p e r 
s e c o n d , a b o u t 50 t i m e s f a s t e r t h a n o t h e r c h a m b e r s i n 
c u r r e n t u s e . A n o t h e r i n n o v a t i o n o n t h i s c h a m b e r i s 
t h e u s e of a t r i g g e r s y s t e m f o r t h e f l a s h l a m p s a n d f i l m 
a d v a n c e , o p e r a t e d f r o m a p p r o p r i a t e l y p l a c e d p a r t i c l e 
d e t e c t o r s , so a s t o r e d u c e t h e n u m b e r of p h o t o g r a p h s of 
u n w a n t e d e v e n t s . 

P a p e r s w e r e p r e s e n t e d f r o m C E R N o n t h e m i c r o 
w a v e r.f. p a r t i c l e s e p a r a t o r , s t i l l t h e o n l y o n e i n 
o p e r a t i o n i n t h e w o r l d , a n d t h e l a t e s t i m p r o v e m e n t s t o 
t h e e l e c t r o s t a t i c s e p a r a t o r s , a l s o u n s u r p a s s e d e l s e w h e r e . 
O t h e r C E R N c o n t r i b u t i o n s r e p o r t e d o n t h e t w o y e a r s of 
o p e r a t i o n of t h e f a s t e j e c t i o n s y s t e m a t t h e P S a n d t h e 
m o r e r e c e n t r e s o n a n t e j e c t i o n s y s t e m ( d e s c r i b e d i n t h e 
O c t o b e r i s s u e of CERN COURIER). P a p e r s w e r e a l s o 
p r e s e n t e d f r o m o t h e r l a b o r a t o r i e s o n t h e d e s i g n o r 
o p e r a t i o n of b e a m - e x t r a c t i o n s y s t e m s . 

N E W D E V E L O P M E N T S 

A 'pos i t ron s o u r c e ' 

A h i g h l y i n t e r e s t i n g d e v i c e r e p o r t e d f r o m N o v o s i b i r s k 
w a s a n e l e c t r o n / p o s i t r o n c o n v e r t e r w h i c h , b y a n 
i n g e n i o u s s t o r a g e m e t h o d , g r e a t l y i n c r e a s e s t h e e f f i c i e n c y 
of p o s i t r o n i n j e c t i o n i n t o s t o r a g e r i n g s . P o s i t r o n s h a v e 
so f a r b e e n o b t a i n e d b y c o n v e r s i o n of g a m m a r a y s , 
w h i c h h a v e i n t u r n b e e n p r o d u c e d b y t h e i m p a c t of a 
p r i m a r y a c c e l e r a t e d e l e c t r o n b e a m o n a t a r g e t . I n t h e 
p r o p o s e d c o n v e r t e r , a s e p a r a t e l o w - e n e r g y e l e c t r o n 
b e a m i s d i r e c t e d o n t o a t a r g e t a n d p r o d u c e s p o s i t r o n s . 
T h e s e e m e r g e i n t o a r e g i o n of f a i r l y l o w g a s p r e s s u r e 
a n d a r e c o n f i n e d w i t h i n a c e r t a i n v o l u m e b y a s p e c i a l l y 
s h a p e d m a g n e t i c f i e l d ( ' m a g n e t i c b o t t l e ' ) . T h e m a g n e t i c 
f i e l d a l s o f o c u s e s t h e m a n d d i r e c t s t h e m i n t o a s e c o n d 
r e g i o n , of r a t h e r h i g h e r p r e s s u r e ( ^ 1 T o r r ) w h e r e t h e i r 

e n e r g i e s r a p i d l y d r o p t o t h e r m a l v a l u e s c o r r e s p o n d i n g 
t o t h e i r s u r r o u n d i n g s . C o n d i t i o n s a r e so c h o s e n t h a t 
t h i s p r o c e s s h a p p e n s i n a t i m e m u c h s h o r t e r t h a n t h e 
a v e r a g e a n n i h i l a t i o n t i m e , so t h a t r e l a t i v e l y f e w 
p o s i t r o n s a r e lo s t . T h e p o s i t r o n s a r e t h e n e x t r a c t e d b y 
a n e l e c t r i c f i e ld , a c c e l e r a t e d a n d i n j e c t e d i n t o t h e 
s t o r a g e r i n g i n t h e s a m e w a y a s a n e l e c t r o n b e a m . B y 
u s i n g a c o n t i n u o u s (or r a p i d l y p u l s e d ) e l e c t r o n b e a m 
i n c i d e n t o n t h e c o n v e r t e r a n d c o l l e c t i n g p o s i t r o n s d u r i n g 
t h e w h o l e t i m e b e t w e e n s t o r a g e - r i n g i n j e c t o r p u l s e s , t h e 
s y s t e m c a n b e a r r a n g e d t o p r o v i d e p o s i t r o n p u l s e s e q u a l 
i n i n t e n s i t y t o t h e e l e c t r o n p u l s e s i n j e c t e d i n t o t h e r i n g . 

A p p l i c a t i o n s of s u p e r c o n d u c t i v i t y 

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

A t S t a n f o r d , w o r k is b e i n g d i r e c t e d t o w a r d s t h e u s e 
of s u p e r c o n d u c t i n g c a v i t i e s f o r l i n e a r a c c e l e r a t o r s , 
w h i c h w o u l d h a v e c o n s i d e r a b l y r e d u c e d p o w e r l o s s e s . 
R e c e n t l y , b o t h c y l i n d r i c a l c a v i t i e s a n d s e c t i o n s of 
t r a v e l l i n g - w a v e g u i d e h a v e b e e n p r o d u c e d w i t h a 
Q - v a l u e ( q u a l i t y f a c t o r ) of 5 X 10 9 , r e p r e s e n t i n g a 
s u b s t a n t i a l a d v a n c e o n t h e v a l u e s of a b o u t 10 5 o b t a i n e d 
c o n v e n t i o n a l l y . T h e s e c a v i t i e s w e r e m a d e of c o p p e r , 
e l e c t r o p l a t e d w i t h l e a d , a n d w e r e o p e r a t e d a t a t e m p e r 
a t u r e of 2° K (—271° C), w h e r e t h e l e a d i s s u p e r 
c o n d u c t i n g . T h e f r e q u e n c y u s e d w a s 2.8 G H z (2800 M c / s ) 
a n d t h e r e m a r k a b l y h i g h e l e c t r i c f i e l d of 150 k V / c m 
w a s o b t a i n e d w i t h a n i n p u t p o w e r of o n l y 4 w a t t s . A s 
a l w a y s , a d v a n t a g e s h a v e t o b e p a i d f o r : t h e ' f i l l i ng 
t i m e ' of t h e c a v i t y , t h a t i s t h e t i m e f o r t h e v o l t a g e o n 
t h e c a v i t y t o r e a c h i t s f i n a l v a l u e , i s a b o u t o n e s e c o n d 
a n d t h e r e l a t i o n b e t w e e n r e s o n a n t f r e q u e n c y a n d 
l e n g t h of t h e c a v i t y i s so c r i t i c a l t h a t a c h a n g e i n l e n g t h 
of l e s s t h a n 1 A n g s t r o m (10~ 8 c m ) c o m p l e t e l y d e t u n e s 
t h e c a v i t y . H o w e v e r t h i s h a s n o t p r e v e n t e d t h e w o r k e r s 
a t S t a n f o r d f r o m b u i l d i n g a s m a l l a c c e l e r a t o r , of t w o 
s e c t i o n s , w h i c h h a s a c c e l e r a t e d e l e c t r o n s t o 0.5 M e V . 

CERN/PI 84.8.65 

Another piece of apparatus under test at CERN 
for the storage rings is the accelerating cavity 
seen here in one of the laboratories of the 
AR Division. Six such cavities will be used for 
each ring, their prime purpose being to acceler
ate each bunch of protons injected into the ring 
from its injection orbit to its final 'stacked' 
orbit. It is essential that the operation of the 
cavity should not be influenced by the presence 
of the beam (beam loading) and a feed-back 
coupled amplifier is being developed to provide 
the necessary low source impedence. Major 
problems remaining to be overcome are those 
of stability and control of the radiofrequency 
voltage. Working on the equipment here is 
Pierre Bricchi. 

i 
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A n o t h e r a c h i e v e m e n t w a s r e p o r t e d f r o m A r g o n n e , 
w h e r e a 2 5 - c m l i q u i d - h e l i u m c h a m b e r h a s b e e n o p e r a t e d 
w i t h a s u p e r c o n d u c t i n g m a g n e t g i v i n g a f i e l d of 
60 k i l o g a u s s . 

A t B r o o k h a v e n , a s m a l l s u p e r c o n d u c t i n g q u a d r u p o l e 
m a g n e t h a s n o w b e e n s u c c e s s f u l l y c o n s t r u c t e d , a s w e l l 
a s a 1 2 0 - k i l o g a u s s s o l e n o i d , a n d m a n y of t h e r e a s o n s 
( m o s t l y t e c h n o l o g i c a l ) f o r e a r l i e r l a c k of s u c c e s s i n t h i s 
f i e l d h a v e b e e n e l u c i d a t e d . 

M i c r o t r o n s 

A n i n t e r e s t i n g p a p e r o n t h e l a s t m o r n i n g r e m i n d e d 
p a r t i c i p a n t s a t t h e c o n f e r e n c e t h a t t h e r e a r e o t h e r u s e s 
f o r a c c e l e r a t o r s t h a n p h y s i c s a t h i g h e r a n d h i g h e r 
e n e r g i e s . T h e m i c r o t r o n , a c o m p a c t c i r c u l a r e l e c t r o n 
a c c e l e r a t o r c a n g i v e h i g h - i n t e n s i t y (100 m A o r m o r e ) , 
s t a b l e , c o n t i n u o u s b e a m s a t r e a s o n a b l y h i g h e n e r g i e s 
(30-50 M e V ) s u i t a b l e f o r i n d u s t r i a l a n d m e d i c a l u s e . 

A l t h o u g h d e v e l o p m e n t of t h e s e m a c h i n e s s e e m s t o 
h a v e b e e n m o s t l y i n t h e U . S . S . R . , t h e r e a r e s i g n s t h a t 
t h e y m a y b e c o m e m o r e p o p u l a r i n o t h e r p a r t s of t h e 
w o r l d . I n f a c t a n i n t r i g u i n g d e s i g n w a s p r e s e n t e d f r o m 
S t a n f o r d , c o m b i n i n g t h e a d v a n t a g e s of a s u p e r 
c o n d u c t i n g l i n a c w i t h t h o s e of t h e m i c r o t r o n i n a 
' r a c e - t r a c k ' d e s i g n . T h e a i m i s t o p r o d u c e a c o n t i n u o u s 
b e a m of 100 tuA a t 200 M e V . 

P H Y S I C S W I T H A C C E L E R A T O R S 

A l t h o u g h t h i s w a s e s s e n t i a l l y a c o n f e r e n c e o n 
a c c e l e r a t o r s a n d t h e i r a s s o c i a t e d e q u i p m e n t , r a t h e r 
t h a n o n t h e p h y s i c s e x p e r i m e n t s c a r r i e d o u t w i t h t h e i r 
a i d , t h e o r g a n i z e r s d e l i b e r a t e l y i n t r o d u c e d i n t o t h e 
p r o g r a m m e a n u m b e r of p a p e r s i n t h e s e c o n d f i e l d , i n 
o r d e r t o b r i n g t o g e t h e r b o t h b u i l d e r s a n d u s e r s . 

T h u s , t h e r e w a s a p a p e r f r o m B e r k e l e y o n t h e e x p e r i 
m e n t a l - p h y s i c s c o n s i d e r a t i o n s u n d e r l y i n g t h e e x p e r i 
m e n t a l a r e a s a n d o t h e r f a c i l i t i e s p r o p o s e d f o r t h e 
2 0 0 - G e V s y n c h r o t r o n i n t h e U . S . A . . I n a s i m i l a r f i e ld , 
d e t a i l s w e r e p r e s e n t e d f r o m C E R N o n t h e p h y s i c s t h a t 
c o u l d b e c a r r i e d o u t w i t h i n t e r s e c t i n g s t o r a g e r i n g s . 
Of g r o w i n g i m p o r t a n c e i s t h e u s e of o n - l i n e c o m p u t e r s , 
i n w h i c h t h e d a t a f r o m t h e e x p e r i m e n t a l a p p a r a t u s i s 
f e d d i r e c t l y t o a c o m p u t e r f o r a n a l y s i s a n d c o m p u t a t i o n 
a n d t h e r e s u l t s o b t a i n e d a l m o s t i m m e d i a t e l y . A g e n e r a l 
s u r v e y of t h i s p r a c t i c e w a s p r e s e n t e d i n o n e of t h e 
i n v i t e d p a p e r s a n d a n o t h e r c o n t r i b u t i o n g a v e d e t a i l s of 
t h e o p e r a t i o n a l e x p e r i e n c e a n d p r o b a b l e d e v e l o p m e n t 
of t h e m i s s i n g - m a s s s p e c t r o m e t e r a t C E R N . I n a n o t h e r 
C E R N c o n t r i b u t i o n , a n a t t e m p t w a s m a d e t o p r e d i c t 
s o m e of t h e r e s u l t s t o b e e x p e c t e d f r o m e l e c t r o n -
p o s i t r o n c o l l i d i n g - b e a m e x p e r i m e n t s i n t h e l i g h t of t h e 
r e s u l t s a l r e a d y o b t a i n e d w i t h t h e e x p e r i m e n t a t C E R N 
o n p r o t o n - a n t i p r o t o n a n n i h i l a t i o n i n t o l e p t o n p a i r s . A 
r e v i e w p a p e r o n ' p h y s i c s w i t h p h o t o n a n d e l e c t r o n 
b e a m s ' w a s p r e s e n t e d , i n w h i c h t h e e n e r g y , i n t e n s i t y 
a n d q u a l i t y r e q u i r e m e n t s of t h e e x p e r i m e n t a l p h y s i c i s t 
f o r a c c e l e r a t e d e l e c t r o n b e a m s w e r e d e f i n e d . 

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

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

A d d i n g t o t h e i n t e r e s t of t h e d i s c u s s i o n o n s t o r a g e -
r i n g i n s t a b i l i t i e s a n d t h e w a y s of o v e r c o m i n g t h e m w e r e 
t w o p a p e r s o n t h e p h y s i c s r e s u l t s a l r e a d y o b t a i n e d . I n 
o n e of t h e s e , t h e d a t a o n e l e c t r o n - p o s i t r o n i n t e r a c t i o n s 
p r o v i d e d b y t h e F r a s c a t i r i n g A d A , o p e r a t e d a t O r s a y , 
w e r e r e c a l l e d , w h i l s t i n t h e o t h e r t h e l a t e s t ( p r e l i m i n a r y ) 
r e s u l t s w e r e p r e s e n t e d o n e l e c t r o n - e l e c t r o n s c a t t e r i n g 
a t 300 M e V i n t h e P r i n c e t o n - S t a n f o r d r i n g s . A b o u t 
400 e v e n t s h a d b e e n m e a s u r e d , r e s u l t i n g f r o m 135 h o u r s ' 
d a t a c o l l e c t i o n i n 300 h o u r s of r u n n i n g . W i t h i n t h e 
l i m i t s of e x p e r i m e n t a l e r r o r , t h e r e s u l t s d i d n o t a p p e a r 
i n c o n s i s t e n t w i t h w h a t w o u l d b e e x p e c t e d f r o m t h e 
l a w s of q u a n t u m e l e c t r o d y n a m i c s . 

T H E C O N F E R E N C E I N G E N E R A L 

T h e c o n f e r e n c e w a s o p e n e d i n t h e p r e s e n c e of t h e 
I t a l i a n M i n i s t e r of I n d u s t r y a n d P r e s i d e n t of t h e 
N a t i o n a l N u c l e a r E n e r g y C o m m i t t e e ( C N E N ) , M r . L a m i -
S t a r a n t i . I n a s h o r t s p e e c h , h e r e f e r r e d t o t h e h o n o u r 
b r o u g h t t o I t a l i a n s c i e n c e , a n d p h y s i c s i n p a r t i c u l a r , b y 
t h e p r e s e n c e of t h e c o n f e r e n c e i n F r a s c a t i a n d t o t h e 
i m p o r t a n c e a t t a c h e d b y t h e I t a l i a n g o v e r n m e n t t o 
f u n d a m e n t a l r e s e a r c h . T h i s w a s f o l l o w e d b y a f o r m a l 
w e l c o m e f r o m P r o f . L . M e z z e t t i , D i r e c t o r of t h e 
N a t i o n a l L a b o r a t o r y a t F r a s c a t i a n d c h a i r m a n of t h e 
c o n f e r e n c e ' s o r g a n i z i n g c o m m i t t e e . T h e o p e n i n g a d d r e s s 
w a s g i v e n b y P r o f . V . F . W e i s s k o p f , D i r e c t o r G e n e r a l of 
C E R N , w h o s p o k e of t h e a i m s of t h e c o n f e r e n c e , 
s t r e s s i n g t h e i m p o r t a n c e of a n i n t i m a t e c o - o p e r a t i o n 
b e t w e e n t h o s e w h o h a v e t o f a c e t h e i n d u s t r i a l p r o b l e m s 
of b u i l d i n g a c c e l e r a t o r s a n d t h o s e w h o s e s c i e n t i f i c 
r e q u i r e m e n t s d e t e r m i n e t o w h a t u s e t h e a c c e l e r a t o r s 
a r e p u t . 

D u r i n g t h e c o n f e r e n c e , t w o s e s s i o n s w e r e h e l d e a c h 
d a y , i n t h e m o r n i n g u s u a l l y f r o m 9 a . m . t o 1 p . m . a n d 
i n t h e a f t e r n o o n f r o m 3.30 p . m . t o 7 p . m . , w i t h a 1 V i - d a y 
b r e a k a t t h e w e e k - e n d . I n s p i t e of a v e r y c r o w d e d 
p r o g r a m m e , m a n y p a r t i c i p a n t s t o o k a d v a n t a g e of t h u 
p o s s i b i l i t y of v i s i t i n g t h e F r a s c a t i f a c i l i t i e s , i n c l u d i n g 
t h e l a r g e s t o r a g e r i n g A d o n e , f o r e l e c t r o n s a n d p o s i t r o n s 
of 1.5 G e V , n o w u n d e r c o n s t r u c t i o n . A m o n g t h e s o c i a l 
o c c a s i o n s , t h e r e c e p t i o n b y t h e M a y o r of F r a s c a t i a n d 
t h a t b y t h e M a y o r of R o m e w e r e p a r t i c u l a r l y 
a p p r e c i a t e d . 

O n t h e f i n a l m o r n i n g , t h e c o n f e r e n c e w a s a d d r e s s e d 
b y M r . A r n a u d i , I t a l i a n M i n i s t e r f o r S c i e n t i f i c R e s e a r c h , 
w h o s p o k e of t h e i m p o r t a n c e of f u n d a m e n t a l r e s e a r c h , 
a n d e s p e c i a l l y of t h e n e c e s s i t y f o r i n t e r n a t i o n a l c o 
o p e r a t i o n i n t h i s f i e l d . T h e p r o c e e d i n g s w e r e t h e n 
s u m m e d u p b y P r o f . E . A m a l d i , P r e s i d e n t of t h e I t a l i a n 
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 P h y s i c s a n d a l s o c h a i r m a n 
of t h e E u r o p e a n C o m m i t t e e o n F u t u r e A c c e l e r a t o r s . N o 
s t a r t l i n g n e w d e v e l o p m e n t s h a d b e e n a n n o u n c e d a t t h e 
c o n f e r e n c e , b u t s t e a d y p r o g r e s s h a d b e e n m a d e i n a 
n u m b e r of d i r e c t i o n s , n o t a b l y i n t h e u n d e r s t a n d i n g of 
b e a m b e h a v i o u r i n a c c e l e r a t o r s a n d s t o r a g e r i n g s a n d 
i n t h e a p p l i c a t i o n s of s u p e r c o n d u c t i v i t y t o t h e i n s t r u 
m e n t s of s u b - n u c l e a r p h y s i c s r e s e a r c h • 
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BOOKS 
E l e m e n t a r y - p a r t i c l e p h y s i c s , by Gunnar Kali on 

(Reading, Mass., Addison-Wesley Publ ishing Co. Inc., 1964 ; 

$ 15.00) , is a vo lume of the Series in Advanced Physics, 

which has Morton Hamermesh as Consulting Editor. 

As pointed out by the author, most books of this kind 

are a somewhat expanded and modernized version of a 

course given by the writer at some university in a certain 

year. The present book is no except ion , being based on 

a course on phenomenologica l e lementary-part ic le physics 

g iven in the academic year 1961-1962 in the department 

of theoretical physics at the Universi ty of Lund, Sweden. 

The bibl iography is updated to include part of 1963, 

extending in a few cases to work publ ished in 1964. As 

a result, the book represents the most up-to-date text on 

the physics of e lementary particles that can be found in 

a library at the present moment . This fact alone, al though 

ephemeral , is by itself a good reason for the student to 

read the book or at least parts of it. 

The book, as envisaged by the author, is directed towards 

the physics student who wants to special ize in the field 

of e lementary particles. It should be pointed out, however, 

that the student in question should have a good theoret ical 

background and a main interest in theoret ical physics. 

In particular, he should have a thorough knowledge not 

only of ordinary non-relativist ic quantum mechanics but 

also of the Dirac equation, and some knowledge of field 

quantization. 

In conformity with this purpose, all experimental details 

have been left out and the emphasis directed towards 

theoret ical methods and techniques applied to specific 

problems as i l lustrations. This, of course, is the correct 

theoret ical approach, but it may leave the unbiased 

reader under the impression that the field of elementary-

particle physics is, after all, only a col lect ion of theoret ical 

calculations, here ' and there approximated by some 

experimental result. As for the biased experimental reader, 

he may sometimes wonder : for example , when, concerning 

the experimental numbers quoted, he learns that 'some 

precautions have been taken that the values given are not 

entirely ridiculous'. Hopeful ly , this was not done on the 

basis of a comparison with the theoret ical calculations ! 

The book is divided into three main parts : strong 

interact ions of non-strange particles (191 pages) , strong 

interact ions of strange particles (59 pages) and weak 

interact ions (199 pages) . In addit ion, a large introduct ion 

(38 pages) deals extensively with subjects l ike notat ions, 

def init ions, the list of e lementary particles , relativist ic 

kinematics and S-matrix properties . The methods by which 

the masses of the e lementary particles have been measured 

are reviewed in detail . 

The part on the non-strange strong interact ions is mainly 

devoted to the propert ies of the pion. A good survey of 

its spin and parity determinat ion is g iven ; the concept 

of i sotopic spin is deve loped up to its applicat ions in 

connexion with the formalism of second quantization. The 

scattering of pions by nucléons is then discussed from 

a phenomenologica l point of v iew (a good col lect ion of 

the relevant experimental results is presented) , although 

with a tendency to dedicate more space to such quibbles 

as the Yang ambiguity than to the more physical content 

of the scattering experiments . Direct ly connected with 

this att itude, the treament closes with a pessimistic note 

on the practical use of scattering techniques for the 

determination of the quantum numbers of the nucléon 

resonances. A chapter is dedicated to the formal theory 

of pion-nucleon scattering, dealing in particular with the 

static model and the forward dispersion relations. P i o n 

photoproduct ion and mult ip le pion product ion in pion-

nucleon coll isions and p p annihi lat ions are given one 

chapter each. The old-fashioned approach to pion 

resonances by means of the extrapolat ion method is given 

perhaps too much emphasis in v iew of the scarcity of 

results it has produced. Some of the resonances are 

discussed in detail , l ike £, T] and c o . 

The second part, on the strong interact ions of strange 

particles, gives a somewhat hurried v iew of the properties 

of these particles, of their quantum numbers and of the 

scattering of K-mesons on nucléons. A careful compilat ion 

of all the exist ing scattering data can be found in the 

section devoted to the phenomenology of the K-nucleon 

interaction. Unfortunate ly here again, as for the case of 

pion-nucleon scattering, a critical att i tude pervades the 

treatment of the scattering experiments , all to the 

detriment of a reasonable understanding of these phenomena. 

It must be said, however, that ample space is dedicated 

to a very useful phenomenologica l approach like the 

Dalitz-Tuan analysis of the low energy K N problem. A 

number of, strange resonances are discussed and some of 

the methods for the determinat ion of their spin and 

parity are explained. 

The part on the weak interact ions is probably the most 

expanded and detai led sect ion of the book. A general 

introduction on symmetry propert ies deals clearly and 

exhaustively with concepts l ike space and t ime reflections, 

charge conjugation, G-parity and CPT, all the t ime 

remaining very near their physical s ignif icance and without 

making expl ic i t recourse to group-theoretical arguments. 

In a well-organized series of chapters, the behaviour under 

weak interactions of the nucléon, the jbt, the J I , the K and 

the hyperon is systematical ly examined. 

At the end, three appendices (40 pages) summarize the 

main concepts and formulae relative to angular momentum, 

the Dirac equation and the second quantizat ion. Excel lent 

author and subject indexes close the book. 

A final remark about the topics which do not appear ; 

the main absentee is the e lectromagnet ic interaction, for 

which the author feels that exhaust ive treatments already 

exist in several textbooks . Nucleon-nucleon scattering has 

been left out, considering that its pedagogical value is 

already explo i ted in the analogous problem of 71 and K 

scattering. Subjects l ike diffraction scattering in general 

and higher symmetry schemes among e lementary particles 

have been considered too controversial at the present 

stage to be included. 
M . F e r r o - L u z z i 
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Also received : 

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

by D. Mclntyre and F. Gornick (New York, Gordon and 

Breach Science Publishers Inc., 1964 ; $ 5.95) — vol . 3 of 

International science review series, presenting 33 papers 

( including five English translations) covering the basic 

l iterature on the use of l ight scattering as a probe for the 

measurement of the molecular properties of polymeric 

solutes. 

degree in nuclear engineering ; emphasizes the engineering 

analysis of nuclear reactors rather than the underlying 

reactor physics. 

E n e r g e t i c s i n m e t a l l u r g i c a l p h e n o m e n a , v o l . 1, edited 

by W.M. Mueller (New York, Gordon and Breach Science 

Publishers Inc., 1965 ; c loth $ 19.50, paper $ 9.50) — 

subject matter of eight one-week lecture series at the first 

Seminar on energetics in metal lurgical phenomena, Univer

sity of Denver, 1962. 

R e v i e w s of p l a s m a p h y s i c s , v o l . 1, edited by 

M.A. Leontovich (New York, Consultants Bureau Enter

prises Inc., 1965 ; $ 12.50) — translation from the Russian 

edit ion of 1963 but incorporat ing new material ; compre

hensive introduct ion to 'classical' plasma physics containing 

papers on orbit theory, col l is ions in fully ionized plasmas, 

plasma transport phenomena, and plasma thermodynamics . 

T h e p r o p a g a t i o n of g a m m a q u a n t a i n m a t t e r , by 

O.I. Leipunskii , B.V. Novozki lov and V.N. Sakharov 

(Oxford, Pergamon Press Ltd., 1965 ; £ 5) — edited 

translation of 1960 Russian edit ion ; essential ly describes 

the theory of the propagat ion and absorption of gamma 

quanta, including the effects of mult ip le scattering, 

primarily for applicat ions in reactor technology. 

T w o - g r o u p r e a c t o r t h e o r y , by J.L. Meem (New York, 

Gordon and Breach Science Publishers Inc., 1964 ; $ 20.50) 

— written for the graduate student working for a higher 

L ' o x y d a t i o n d e s m é t a u x , t o m e II , m o n o g r a p h i e s , by 

J. Bénard (Paris, Gauthier-Villars, éditeur, 1964) — second 

volume, deal ing more with practical applications of oxidat ion 

phenomena, of book reviewed in CERN COURIER, vol. 2, 

no. 11 (November 1962) , p. 11. 

U n i t p r o c e s s e s i n h y d r o m e t a l l u r g y , edited by M.E. 

Wadsworth and F.T. Davis (New York, Gordon and Breach 

Science Publishers Inc., 1964 ; paper $ 9.50 for each of 

3 volumes, c loth $> 47.50 complete) — vol. 24 of series on 

Metallurgical Society Conferences; based on papers presented'" 

at the International symposium held at Dallas, Texas, in 1963. 

D e f o r m a t i o n t w i n n i n g , edited by R.E. Reed-Hil l , J .P. Hirth 

and H.C. Rogers (New York, Gordon and Breach Science 

Publishers Inc., 1964 ; c loth $ 25.00, paper $ 11.50) — 

vol. 25 of series on Metallurgical Society Conferences ; 

proceedings of the Conference at Gainesvil le , Florida, in 1963. 

Vacuum 
_ Backing 
Pumps 

Heraeui 

Wismer AG 
Oerlikonerstrasse 88 

8057 Zurich 

Tel. 051 46 40 40 

with automatic addition and fi l tration 

of oil. 

Backing pumps working with 

a high suction pressure 

show appreciable losses of oil 

which escapes 

with the expelled air. 

The problem of making up the oil 

charge of the pump continuously and 

automatically has been 

solved by HERAEUS in a simple and 

interesting way. 

At the same time the pump oil 

is f i l tered. 

We shall be pleased to place detailed 

documentation at the disposal 

of our customers. 

196 



| C E R N | has a vacancy for a 

°Ct-£AR 

Vacuum engineer 
Applications are invited from candidates with a University degree or 

équivalent qualif ication, and several years' ultra-high-vacuum expérience. 

The duties will be to participate in the construction of the vacuum chamber 

ôf the Intersecting Storage Rings for the CERN Proton Synchrotron 

(diameter 300 mètres, pressure 10 - 9 Torr). 

Candidates, who must be nationals of CERN Member States, are invited to 

write for an application form, quoting référence No. ISR-VAC-016, to : 

Personnel Division, CERN, 1211 Geneva 23, Switzerland 
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New Reliability 
in Nuclear Instrumentation 
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from Hewlett-Packard 

Over 14 years of extensive experience in digital 
instrumentation, particularly electronic counters, 
was used in developing these first nuclear instru
ments from Hewlett-Packard. They are the begin
ning of a complete instrumentation program for 
detecting, counting, displaying, and recording 
nuclear events. 
Advanced hp circuit design, components, and 

manufacturing technique offer you significantly 
increased reliability. Also, packaging concepts 
new to the nuclear instrumentation field give you 
more flexibility in combining individual units for 
specific applications. 

Here, in block diagram form, are the new 
Hewlett-Packard instruments: 

Scintillation Detector 

hp 10601A 
hp 10602A 
hp10611A 
hp10612A 
hp10613A 
hp10614A 

Low-
voltage 

Detector Amplifier 
and pulse 
shaper 

Discriminator Scaling Digital 
or single- and / o r readout 
channel ana timing 
lyzer circuitry 

-> BCD 
to auxiliary 
equipment 

Scaler 

hp 5201L Pulse Height Analyzer/Scaler-Timer 
hp 5202L Sealer-Timer 
hp 5203L Scaler 

hp 5551A 

Notice that a complete scintillation detector is in 
one unit, single channel analyzer/scaler-timer 
function in a second, while a third provides stable 
driving voltages. Both the single channel analyzer 
and the sealer-timer are in a single hp module. 
The detector includes Nal (Tl) crystal and photo 
multiplier tube plus amplifier. 

THREE SCALER-TIMERS OFFER BROAD VER
SATILITY 
5201L —A sealer-timer with a single channel 
pulse height analyzer (ideal for differential gamma 
ray analysis) 
5202L — A sealer-timer with an integral discrim
inator for growth counting. 
5203L — A scaler without timer. Can be manually 
operated, externally gated or slaved to a 5201L 
or 5202L 
Both the 5201L and 5202L will totalize counts, 
count for a preset time or register time fora pre

set count. All three instruments have a multiple 
pulse resolution of 200 nsec and are available 
with a choice of BCD outputs (±1-2-4-8) or 
(+1-2-2-4). 

SCINTILLATION DETECTORS 
(3x3 or 2x2 inch; solid or well) are extremely 
stable, well shielded units which feature high 
resolution combined with focus control. Premium 
selected crystals and photo multiplier tubes are 
integrated in these detector assemblies. In addi
tion, solid state amplifiers are included which 
have gain and pulse shaping capability to drive 
directly into a single channel analyzer. No addi
tional linear amplifier is necessary. 
The 5551A is a stable, highly regulated supply 
offering an output of 170 to 1615 volts. 
For maximum reliability in value-priced nuclear 
instrumentation call your Hewlett-Packard Field 
Office. 

HEWLETT ijgjj PACKARD 

European Headquarters 
Hewlett-Packard SA 
Geneva, Switzerland, Tel. (022) 4281 50 

Switzerland 
Ingenieurbùro M.P. Frey 
Bern, Tel. (031) 42 00 78 

Belgium 
Hewlett-Packard Benelux S.A. 
Brussels, Tel. 11.22.20 

England 
Hewlett-Packard Limited 
Bedford, Tel. 6.80.52 

France 
Hewlett-Packard France 
Paris 13e, Tel. 707.97.19 

Germany 
Hewlett-Packard Vertriebs-G.m.b.H. 
Frankfurt a.M., Tel. 52.00.36 

Holland 
Hewlett-Packard Benelux, N.V. 
Amsterdam, W., Tel. 13.28.98 & 13.54.99 

Italy 
Hewlett-Packard Italiana S. p. A. 
Milan, Tel. 69.15.84/5/6 

Rome-Eur, Tel. 591.25.44-5 

Sweden 
HPInstrumentAB 
Solna, Tel. 83.08.30 

Gôteborg, Tel. 27.68.00 ® 
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N E W ! 

DOUBLE SCALER 613 with high resolution, 
corresponding to 100 Mc/s. 2 X 8 decades, 
decimal display, input for positive or negative 
pulses of min. 2.5 ns. Adjustable sensitivity 
Automatic readout. Other types for 2 + 20 Mc/s. 

© ~r 1* O i l 

^ FAST SCALER 
I I 

faorer cô~* m r 

Other products : 

READOUT LOGIC 630 Control unit for automatic readout up 
to 98, 6 or 8 decades - scalers. 

DRIVE UNIT 642 Simultaneous control of recording instruments 
such as output writers, tape perforators etc. 

PARAMETER UNIT 650 For insertion of identification and 
information to be read out together with the scaler contents. 

OUTPUT WRITER 494 with typing head. Operates at an output 
speed of 14 characters/s. 

HIGH SPEED TAPE PUNCH 493 for 110 characters/s, self 
contained power supply. 

TAPE READER 494 for 10 characters/s. 

ELECTRONIC ^ S O L O T H U R N 
€ • © ~ S W I T Z E R L A N D 

Heidenhubelstr. 24 Tel. 065 / 2 85 45 
Great Britain: 36, East Street, Shoreham-by-Sea, Sussex, tel. 4305 
Germany : Gàrtnerstr. 60, 8 Miinchen 54, tel. 54 54 97 

France : Sorelia Electronique, Courbevoie/Seine, 48, bd de la 
Mission Marchand, tel. 333 60-15 
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TRANSISTOR INSTRUMENTS 
The modular transistorised instruments of the Edinburgh Series offer c o n 
siderable versat i l i ty intheformat ion of complete count ing systems. Researchers 
in nuclear physics, biochemistry, medicine, reactor control and industry can 
specify their immediate requirements w i th confidence as the capabilit ies of 
systems are easily extended. 
The Edinburgh Series consists of over s ixty standard solid s ta te modules 
including non-overloading amplifiers w i th double delay line differentiation, 
and single or double RC integration and differentiat ion; a fast " j i t ter - f ree" 
high stabil i ty pulse height analyser; and scalers w i th six or eight decades 
and 100 to 700 nanosecond resolving times, featuring read-out, programming 
facil it ies and automatic print control (see il lustration for NE 5080 wh ich is a 
100 nanosecond eight-decade scaler w i th automatic read-out and preset 
count ) . Precision timers w i th tuning fork references, logarithmic and linear 
ratemeters, coincidence and anticoincidence units, linear gates, and half life 
measuring instruments are also available. 
Examples of two Edinburgh Series systems illustrated here are the NE 8602 Automatic 
Scanning Spectrometer designed to provide a strip chart record of activity and energy 
spectrum of gamma, alpha and beta emitting samples; and the Fast/Slow Coincidence 
Spectrometer NE 8501 designed round the versatile 10 nanosecond NE 5704 Coincidence 
Unit 

New addi t ions t o t h e Edinburgh Series range , charge sensitive 
Preamplifier NE 5283, Pulse Ampli f ier NE 5259, Analyser NE 5159, Biased 
Ampli f ier NE 5261 and Linear Gate NE 5730, provide convenient and versatile 
(ow noise analysis systems for high resolut ion semiconductor de tec tor 
spectroscopy. 

W r i t e f o r f u l l de ta i l s in 1965-66 Ca ta logue . 

n u c l e a r e n t e r p r i s e s ( g . b . ) l t d . 
SIGHTHILL, EDINBURGH 11, SCOTLAND • Tel. CRA 4060 • Gables NUCLEAR, EDINBURGH 

Canadian Associate: Nuclear Enterprises Ltd. 550 Berry Street, Winnipeg 21 
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EMI NUC1EAR HEALTH EQUIPMENT MEETS EVERY NEED 
In the time that it takes you to read the first few lines of this advertisement you 
could be completely checked by an EMI radiation monitor. This happens every 
day so that thousands of people working in nuclear establishments go home 
safe from radioactive contamination. The new generation of EMI Nuclear 
Health Monitors, the largest range in Europe, includes instruments to meet the 
needs of establishments large or small. The monitors illustrated are but two of 
the EMI range which includes. Hand and Clothing Monitors, Hand Monitors, 
Foot Monitors, Floor Monitors, Beta/Gamma and Neutron Dose Ratemeters, 
and Air Monitors, as well as the Wells series of modular nucleonic instruments. 
If nuclear safety is your business, send now for full details of the EMI range. 

E M I E L E C T R O N I C S L T D 
NUCLEONICS DIVISION ' HAYES ' MIDDX - EN6LAND - TELEPHONE: HAYES 3888 

A b o v e : S i n g l e H a n d 
M o n i t o r T y p e H M 2 is a n 
e c o n o m i c a l so l id s t a t e 
i n s t r u m e n t i d e a l for 
u n i v e r s i t i e s and h o s p i t a l s 
u s i n g r a d i o i s o t o p e s . H a s 
a u d i b l e a n d v i s i b l e 
i n d i c a t i n g s y s t e m s 

B i g h t : N e u t r o n M o n i t o r 
Type N M 1 . D e t e c t s 
t h e r m a l , i n t e r m e d i a t e 
a n d fas t neu t rons . 
B a t t e r y o p e r a t e d — p l u g 
in p r i n t e d c i r c u i t s . 
E m p l o y s neut ron R e m 
c o u n t e r e n c a s e d in 
p o l y e t h y l e n e . L o g a r i t h m i c 
r a t e m e t e r c a l i b r a t e d 
f r o m 0 . 1 m R / h r — 1 0 R / h r 
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Adsorption and 
Desorption of 
Water Vapour on 
«Molecular Sieve 5 A» 
pi = 0.060 torr, p 2 = 0.085 torr, T = 320 °K 

SORBOPRINTSPG 1 
A complete measuring equipment for: 

Adsorption 
Isobar measurement of the adsorption or desorption rate. 
Also determination of adsorbed or desorbed gas quantities. 
Absorption 
Determination of coefficients of diffusion and of gas 
solubility. 

Permeability 
Determination of the penetration times. 
Measurement of diffused gas quantities. 

Drying 
Determination of the solvent content. 
Measurement of the drying speed. 

BET- isotherms 
Determination of specific surfaces. 

BALZERS AKTIENGESELLSCHAFT FOR HOCHVAKUUMTECHNIK UND DUNNE SCHICHTEN 
FL-9496 BALZERS • PRINCIPALITY OF LIECHTENSTEIN 

DISTRIBUTED BY BENDIX-BALZERS VACUUM, INC. ROCHESTER, NEW YOR3C 
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35 Me MULTISCALER SYSTEM 

WITH AUTOMATIC RECORDING 
OF INFORMATION 
Completely transistorised 
Guaranteed to work up to 55° C (131° F) 
version of the system developed at CERN - the European 
Organisation for Nuclear Research. 
Compatible with CERN standard systems. 
Results recorded by print, punch or magnetic tape. 
Rapid adaptation by general control unit to all usual recording 
systems. 
Scaler input level : 500 mV min., 12 V max. Resolution better than 
30ns with triple pulsing. 

ACCESSORY PLUG-IN UNITS : 

• Code converter 
• Time base 
• Delay unit 
• Control unit 
• Scaler convertible from 2 x 3 to 1 x 6 decades 
o 10 channel pattern unit 
• Parameter indicator 
• Remote control box 

OTHER PRODUCTS : 

• Fast discriminators 
• Fast linear gates 
• Triple coincidence units 
• Delay boxes 
• Attenuators 
• Photomultiplier bases 
• Transistorised power supplies 

STUDY AND DEVELOPMENT OF SPECIAL APPARATUS 

PLANNING AND PRODUCTION OF EQUIPMENT 
FOR INDUSTRIAL AUTOMATISATION 
AND DATA HANDLING 

SOCIÉTÉ D'ÉLECTRONIQUE NUCLÉAIRE 
73, RUE DE LYON - GENÈVE/SUISSE - TÉLÉPHONE: (022) 44 29 40 

AGENTS : ZURICH OFFICE: M. Georges HERREN, Dipl. Ing. ETH. • FRANCE : 
S.A.I.P. MALAKOFF (Seine) • ITALY: SOC. EL. LOMBARDA-SELO MILAN • 
GERMANY: HERFURTH GmbH. HAMBURG-ALTONA • HOLLAND : DESSING-ELEC-
TRONICA AMSTERDAM-Z • SWEDEN :OLTRONIX A.B.VÂLLINGBY/STOCKHOLM • 
U.S.A.: NUMINCO APOLLO, Pa. • ISRAEL: PALEC LTD. TEL-AVIV • AUSTRALIA: 
A. A. GUTHRIE PTY, Ltd. MARRICKVILLE, N.S.W. • 



2 C E R N I has vacancies for 
^ 

Research physicists 

with considerable experience in the f ield of elementary-particle physics 

who would like to carry out research using hydrogen or heavy-liquid bubble 

chambers. 

Minimum qualifications : Ph. D. in nuclear physics or equivalent and at least 

five years of post-doctorate research experience. 

Salary scales in the range 3000-4000 Swiss francs per month (net) plus 

non-resident and family allowances and usual social-security benefits. 

.Annual leave of six weeks ; home leave (travel paid) every second year. 

Initial contract for three years, normally renewable for a second period of 

three years. 

For further details and application forms write to : 

Dr. W.O. Lock, 
Personnel Division, 
CERN, 
1211 Geneva 23, 
Switzerland. 



2 CERN § has vacancies for 

Applied physicists 
and engineers 
with considerable experience of the physics and engineering problems 

associated with research using large particle accelerators, for example in 

the design and operation of 

— large bubble chambers (including the cryogenics) 

— electrostatic and radio-frequency separators 

— beam-transport systems 

— electronic devices for beam monitoring and control. 

Minimum qualifications : Ph. D. in physics or engineering, or equivalent 

qualifications, and at least five years' experience in one of the fields listed 

above or a related field. 

Salary scales in the range 3000-4000 Swiss francs per month (net) plus 

non-resident and family allowances and usual social-security benefits. 

Annual leave of six weeks ; home leave (travel paid) every second year. 

Initial contract for three years, normally followed by the possibility of a 

second three-year contract or an indefinite appointment. 

For further details and application forms write to : 

Dr. W.O. Lock, 
Personnel Division, 
CERN, 
1211 Geneva 23, 
Switzerland. 


