


CERN, the European Organization for 
Nuclear Research, was established in 
1954 to provide for collaboration 
among European States in nuclear re­
search of a pure scientific and funda­
mental character, and in research 
essentially related thereto'. It acts as a 
European centre and co-ordinator of 
research, theoretical and experimental, 
in the field of sub-nuclear physics. This 
branch of science is concerned with 
the fundamental questions of the basic 
laws governing the structure of matter. 
The Organization has its seat at Meyrin 
near Geneva in Switzerland. There are 
two adjoining Laboratories known as 
CERN Laboratory I and CERN Labo­
ratory II. 

CERN Laboratory I has existed since 
1954. Its experimental programme is 
based on the use of two proton ac­
celerators — a 600 MeV synchro-cyclo­
tron (SC) and a 28 GeV synchrotron 
(PS). Large intersecting storage rings 
(ISR), are fed with protons from the PS 
for experiments with colliding beams. 
Scientists from many European Uni­
versities as well as from CERN itself 
take part in the experiments and it is 
estimated that some 1500 physicists 
draw research material from CERN. 

The CERN Laboratory I site covers 
about 80 hectares almost equally 
divided on either side of the frontier 
between France and Switzerland. The 
staff totals about 3100 people and, in 
addition, there are about 1100 Fellows 
and Scientific Associates. Twelve Euro­
pean countries contribute, in proportion 
to their net national income, to the 
CERN Laboratory I budget, which totals 
382.9 million Swiss francs in 1973. 

CERN Laboratory II came into being 
in 1971. It is supported by eleven 
countries. A 'super proton synchrotron' 
(SPS), capable of a peak energy of 
400 GeV, is being constructed. CERN 
Laboratory II also spans the Franco-
Swiss frontier with 412 hectares in France 
and 68 hectares in Switzerland. Its bud­
get for 1973 is 188 million Swiss francs 
and the staff will total about 370 
people by the end of the year. 

CERN COURIER is published monthly 
in English and French editions. It is 
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and others interested in sub-nuclear 
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CERN: a source of European spirit 

L Kowarski 

Great pol i t ical movements can of ten 
be first perceived not as actual events: 
federat ions, l iberat ions, r evo lu t i ons . . . 
but in seemingly more relaxed domains 
such as cul ture, art, basic science, 
and even spor t ing events. It is as 
if the col lect ive mind had to be 
prepared in some w a y before the 'real 
ac t ion ' is ready to start in earnest. 
Thus, if w e look at Europe as it 
emerged f rom Wor ld War 2 in m i d -
1945 — a cont inent broken up, 
devasted and seemingly devo id of 
means to make its vo ice heard — w e 
not ice that in the minds of pol i t ical 
leaders and d ip lomats, the restorat ion 
of Europe's place in the w o r l d meant 
not on ly the wo r l d of pol i t ics or 
economics , but also, perhaps most 
insistently, the wo r l d of cul ture. 

The claim of physics 

This con junc t ion was part icularly ev i ­
dent in that pos t -war summer, w h e n 
the demonst ra t ion was made of the 
d o w n - t o - e a r t h migh t of a branch of 
advanced science w h i c h , before the 
war , was considered as one o f the 
most removed f rom immediate app l ica­
t ions. In l i t t le more than six years, 
nuclear physics became the main 
instrument of power pol i t ics. Because 
of th is unexpected ident i ty be tween 
cul tural achievement and wor ld l y 
power , it became natural for those 
dreaming of European restorat ion 
th rough European uni ty, to choose 
scient i f ic research as the proper f ie ld 
for a f irst mani festat ion of that un i ty 
on the cul tural plane and, among the 
domains o f research, to choose 
nuclear physics. 

Physicists of Western and Central 
Europe were not s l ow to grasp th is 
un ique oppor tun i ty to uni te their efforts 
and to be sure that governments 
w o u l d l isten to them w i t h favour. 
Their main interest d id not lie in the 
d i rect ion of mastering nuclear t echno ­
logy, where the basic physical pheno­

mena were already k n o w n , but in the 
n e w front iers of part icle physics w h i c h 
looked far more a l lur ing. The example 
of the Uni ted States, r ich in insights 
ga ined immediate ly after the war , 
s h o w e d that n e w k inds of b ig equ ip ­
ment were very helpful and it was 
obv ious that , at that t ime, similar 
equ ipment cou ld be obta ined in 
Europe on ly by poo l ing resources. 

Thus it was recognized that t o 
p romote the un i ty of European science 
invo lved not on ly the famil iar plane o f 
personnel and in format ion exchanges, 
bu t also the much more concrete 
plane of b ig machines and a c o m ­
mon ly o w n e d piece of land under a 
w h o l l y n e w fo rm of c o m m o n Euro­
pean sovereignty. In th is way , sub ­
atomic physics showed its un ique 
voca t ion as a cul tural ly mot ivated 
mascot in the search for a pol i t ical ly 
uni ted Europe. It demonstrated tha t 
cu l ture and pol i t ics w e n t together and 
that the speci f ic nature of its require­
ments pushed the un i fy ing t rend t o ­
wards a most realistic and consp i cu ­
ous w a y of expressing itself. 

Such a c o m m o n enterprise in a d ­
vanced physics cou ld be relied upon 
to leave its mark not on ly in physics 
but also in a m u c h w ider context . This 
promise was qu ick ly grasped by some 
of the leading protagonists of a un i ted 
Europe. T w o personal op in ions w h i c h 
the present wr i ter has heard expressed 
in private conversat ions may be quo ted 
as conven ient i l lustrat ions. Professor 
W. Heisenberg in the early 1950 's 
considered that , on the w a y towards 
Germany's re- in tegrat ion in the c o m ­
mon aspirat ions of Western Europe, 
fu l l par t ic ipat ion in a c o m m o n scient i f ic 
enterprise w o u l d be a s igni f icant and 
readily acceptable step. In another and 
very di f ferent region of European 
pol i t ics, a prominent French pol i t ic ian 
( w h o , at that t ime, was against the 
idea of a restr icted Common Marke t ) , 
w h e n hearing in 1954 that Britain w a s 
a m o n g the signator ies of the CERN 
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An early deliberation, en route to the establish­
ment of the European Organization for Nuclear 
Research, between two of its most illustrious 
founders — Pierre Auger (left) and Niels Bohr. 

(UNESCO Photograph) 

Convent ion , exclaimed that CERN was 
w o r t h found ing and f inanc ing if on ly 
to prove that co-operat ion w i t h the 
Uni ted K ingdom was no less feasible 
and desirable than that w i t h any 
Cont inental nat ion. 

The showpiece of a United Europe 

By that t ime, p lanning and mach ine-
designing activit ies of provis ional 
internat ional groups assembled by the 
incipient CERN were gather ing speed 
and most of the groups were already 
located in Geneva. In late 1953 , the 
Proton Synchrot ron Group of the 
Provisional CERN organized a wo r l d 
conference (the w o r l d , in this context , 
be ing l imited to Western Europe and 
the Uni ted States) on advanced 
accelerator design and const ruct ion 
where papers were g iven by ou t ­
s tanding guest experts as we l l as by 
CERN staff. In his summing -up . Sir 
J o h n Cockcrof t remarked that, once 

decided to embark on a jo in t effort, 
Europe f o u n d itself qui te easily in the 
forefront of that particular l ine of 
advance. Thus the original aim of 
making Europe's voice heard again on 
the international scene, showed signs 
of fu l f i lment even at this early stage. 

A f e w years later, the synchro­
cyc lo t ron came into operat ion, and 
almost at once began to yield s ign i f i ­
cant results, on a par w i t h those 
obta ined elsewhere w i t h the most 
advanced machines of the same k ind. 
In late 1959, w h e n the proton synchro­
t ron reached its fu l l energy, CERN 
could claim the complete fu l f i lment of 
its or iginal object ive: Europe was in 
possession of the most advanced and 
power fu l accelerator in the wo r l d . 

This top- rank g lamour was soon 
recaptured by Amer ica, w i t h its s l ight ly 
bigger machine at Brookhaven but the 
prestige of the European achievement 
remained, not on ly in quant i tat ive 
terms, but also as a re-assertion of a 

t radi t ional ly European elegance of 
concept ion and detai led execut ion. 

Towards a world-wide role 

In the prophet ic dreams of its f irst 
founders, uni ted Europe should aim 
not at the role of a self-sustained 
isolated unit , a fortress against the 
encroaching outsiders, but at becom­
ing a ful l part ic ipant on an equal level 
in the act ivi t ies and communicat ions 
invo lv ing the w h o l e planet. In the same 
spirit, the c o m m o n enterprise in Eu­
ropean physics d id not seek to put 
itself apart f rom its counterparts in the 
Uni ted States, the Soviet Un ion and 
elsewhene but expected to entertain a 
f ru i t fu l d ia logue w i t h all these c o l ­
leagues and compet i tors. 

A t the beg inn ing, for pol i t ical 
reasons prevai l ing in the early 1950's, 
the contact w i t h America was by far 
the easiest to maintain. Its first man i ­
festat ion was the fr iendly rivalry be­
tween the physicists of uni ted Europe 
and those of the uni ted universit ies on 
the Amer ican East Coast. The latter's 
c o m m o n laboratory in Brookhaven 
was in many ways a pref igurat ion of 
w h a t a c o m m o n European inst i tute 
migh t become yet its ambi t ions as 
regards big equipment d id not run 
as h igh as those already entertained 
in Europe. As soon as it became 
obv ious, that CERN would bui ld a very 
power fu l synchrot ron, the Brookhaven 
physicists f ound themselves in posses­
sion of a decisively effective w h i p to 
f lag up the zeal of their o w n purse-
keepers. Eventually they d id obtain the 
needed resources and, in this way , 
European inf luence produced its first 
direct impact on the conduc t of 
scient i f ic affairs in America. 

In the last years of construct ion and 
the first years of use of the CERN 
machines, this f ru i t fu l contact was 
kept up by a constant stream of 
Amer ican visitors and research fe l lows, 
whose part ic ipat ion in CERN's life 
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Symbol of European collaboration — the flags of 
Austria, Belgium, Denmark, Federal Republic 
of Germany, France, Greece, Italy, Netherlands, 
Norway, Sweden, Switzerland and the United 
Kingdom fly at the CERN site. 

was f inanced by the Ford Foundat ion 
for several years. This t radi t ion remains 
unbroken to the present day. 

The same years co inc ided w i t h the 
t h a w of the Cold War. The Soviet 
scientists, for w h o m the first A t o m s -
for-Peace Conference held in Geneva 
in 1955 provided an oppor tun i ty to 
visi t CERN, were impressed and paid 
us the highest compl iment — that of 
f o l l ow ing our example. The nuclear 
inst i tute at Dubna, already in existence 
for several years, was t ransformed 
into an international enterprise, in 
w h i c h every member of the Soviet - led 
g roup of nat ions was invi ted to take 
part. Relations between Dubna and 
CERN were, and remain, unvary ing ly 
cordial . It may be hard to imagine 
to -day w h y they ever shou ld have 
been otherwise, yet if w e remember 
the early date at w h i c h they were 
init iated it becomes obv ious that 
CERN played a forerunner role in 
the East-West detente, a role to 
w h i c h the then Director General 
(C .J . Bakker) gave his who lehear ted 
support . A strong Soviet delegat ion 
came to the CERN Accelerator C o n ­
ference in 1956 ; a l though some details 
of its work ings were at first reminiscent 
of older and less conf ident t imes, they 
melted away never to be seen 
again. 

In addi t ion to these t w o sizable 
partners, Amer ica and East Europe, 
other scient i f ical ly advanced nat ions 
— Japan , Israel, India and others — 
developed a ne twork of contacts w h i c h 
became a s igni f icant part of CERN's 
scient i f ic func t ion . The d is t inct ion of 
possessing the most power fu l acceler­
ator in the w o r l d was held by CERN 
for on ly a f e w months but that of 
of fer ing the use of one of the t w o t o p -
rank machines lasted for several years 
and was largely responsible for CERN's 
w o r l d w i d e appeal. This was reinforced 
in the late 1960's w h e n CERN once 
again f ound itself in possession in a 
un ique faci l i ty — the Storage Rings. 

They make possible a class of physical 
experiments w h i c h cannot be at­
tempted anywhere else — an attract ion 
to w h i c h the particle physicists f rom 
all parts of the wo r l d have eagerly 
responded and w h i c h w i l l retain its 
effectiveness for many years to come. 

On a somewhat more modest plane, 
CERN's init iat ives in the processing of 
visual data ( in particular for the c o m ­
puter-a ided analysis of bubble cham­
ber pictures and for the fu l ly au to ­
matic analysis of spark-chamber 
t racks) , have spread over the w h o l e 
wo r l d and became the s tar t ing-po in t 
for other, more recent, devices invent­
ed elsewhere. 

The new forms of co-operation 

The pol i t ical builders of a uni ted 
Europe have for many years wi tnessed 
the con t inu ing success of CERN; they 
became accustomed to consider it as 
an invi tat ion to other init iat ives, similar 

O A ! 
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in spirit but appl icable to other 
domains, inc lud ing those of an eco­
nomic , industrial or managerial k ind. 
Some of CERN's innovat ions, 
expressed in purely organizat ional 
terms, proved their relevance in this 
extended context . 

There has been, f rom the start, a 
danger that CERN w o u l d become 
just another research inst i tute w h i c h 
happens to be endowed and o w n e d 
not by one European state, but by 
several, and for this reason able to 
afford an unusual weal th of b ig 
equipment . If it had stayed in this role, 
it w o u l d sti l l cont r ibute to European 
uni ty in general but not to the uni ty 
of European physics. This danger was 
not iced and steps to avoid it were 
taken even before the synchrot ron 
began to func t ion in 1959. The init ial 
t r y -ou t of the new forms of co-opera­
t ion between CERN and the national 
inst i tutes took some t ime to develop 
and to codi fy. By m id -1961 this task 
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was largely completed (main ly by 
J .B . Adams) and the scient i f ic l ife 
of CERN (under V.F. We i sskop f s 
leadership) assumed its character of a 
research ' commonwea l t h ' centered on 
the Geneva site but in no real sense 
conf ined w i th in its borders. 

CERN's experimental programme is 
decided by del iberations in w h i c h 
users f rom all nations, a longside the 
CERN staff, take an effect ive part. 
CERN's equipment has become a 
resource available to , and directed by, 
the who le commun i t y of part icle 
physics in Europe (and, in certain 
aspects, also beyond Europe). 

This practice offers a wo rk i ng so lu ­
t ion for at least t w o di lemmas w h i c h , 
so far, have plagued other at tempts at 
European uni f icat ion. Every c o m m o n 
enterprise in Europe has to decide 
whether it is international or supra­
nat ional . Should it be occup ied on ly 
w i t h foster ing and for t i fy ing relations 
between activit ies w h i c h take place in 
its member nations or should it pursue 
its o w n activi ty w h i c h , because it is 
more w ide ly based, w o u l d in some 
w a y be rated above its nat ional 
counterparts? CERN seems to have 
s o m e h o w succeeded in being both 
inter- and supranat ional ; moreover, it 
may be hoped that its Commonwea l t h 
shows none of that aloofness (or 
arrogance) w i t h w h i c h supranat ional -
ity is so often associated. 

Once a role other than purely inter­
nat ional is recognized as legit imate, 
another di lemma arises: is the c o m ­
mon ly o w n e d inst i tut ion to become 
'super ' -nat ional in the sense of — in 
some w a y — c rown ing the sum- to ta l 
of nat ional activit ies th roughou t the 
w h o l e territory of its membership, or 
w i l l it be s imply 'ext ra ' -nat ional , 
s tanding as a sort of separate unit , 
comparable to the national ones? 
Some other European enterprises in 
science and techno logy have in fact 
ended up in this wa l ied -o f f status 
very unl ike the present t w o - w a y 

relat ionship exist ing between CERN 
and its const i tuents. 

The spreading pattern 

The closest analogues to the pattern 
inaugurated by CERN can of course 
be found in the entreprises w h i c h are 
both internat ional and sc ience-or i ­
ented. Some of CERN's or iginators in 
fact became, ten or twe lve years later, 
involved in the foundat ion of ESRO. 
A l t hough , in the first decade of its 
existence, ESRO's success was less 
complete than CERN's, it should also 
be said that the pattern had not been 
fo l l owed w i t h entire f idel i ty. Perhaps 
it w o u l d be too much to correlate 
direct ly these t w o divergencies; yet, in 
the recent proposals for the re-organi ­
zation of European space research, 
some of the unCERN- l ike features of 
the ESRO idea have been removed 
and perhaps the new organizat ion w i l l 
derive some benefit f rom this partial 
return to the source. 

The European Southern Observatory 
(ESO) has been less w ide ly publ ic ized 
but it had close col laborat ion w i t h 
CERN f rom the start and part of its 
wo rk takes place at CERN's Geneva 
site. The European Molecular Bio logy 
Organizat ion ( E M B O ) is pursuing very 
different aims f rom those of CERN and 
its development has accordingly pro­
ceeded on different lines. Yet, here 
again, the contacts w i t h CERN in its 
Geneva sett ing were lively, cordial and 
— it is to be hoped — ult imately 
f ru i t fu l . 

A parallel and a lesson 

The correlat ion between the conso l i ­
dat ion of CERN and the compl icated 
course of the European idea th rough 
the 1960's found its reflection in the 
f luc tuat ing for tunes of the ' 300 G e V 
project, w h i c h was f inal ly approved in 
February 1 9 7 1 . The first plans for a 
machine of this size were made 
approximately at the t ime w h e n the 

uni f icat ion of Europe was suffer ing a 
set-back connected w i t h the abort ive 
at tempt to get Britain into the C o m ­
mon Market ( 1 9 6 2 - 1 9 6 3 ) . Towards 
the end of the same decade, the 
European picture had changed and 
w i t h it the prospect of bui ld ing the 
SPS. The ini t iat ion of the procedures 
to extend the Market and to bui ld the 
CERN Laboratory II took place in a 
nearly identical t ime sequence. 

N o w that the Common Market 
covers pract ical ly all of Western 
Europe, the effort w h i c h sustained a 
restricted Europe can give place to the 
bu i ld -up of peaceful and f ru i t fu l 
co-opera t ion between the uni ted 
Europe and the outside wor ld . In this 
respect, the enlargement of CERN 
into an interconnected network of 
inter- inst i tute col laborat ion and the 
concomi tan t extension of CERN's 
val id i ty f rom a regional to a w o r l d ­
w ide scene may pre-f igure the future 
role of Europe in the wor ld at large. 

CERN's or ig ins, as a new departure 
both in esoteric pursuit of pure 
knowledge and in practical poli t ics, are 
wo r t h some ref lect ion in connect ion 
w i t h another eagerly debated topic . 
One of the most f requent ly urged 
features of European uni f icat ion is the 
creation of a jo in t ly o w n e d computer 
industry as a counterpart to the w o r l d ­
w i d e empire of I B M . It is advisable to 
remember the lessons of the invisible, 
and not a lways logical l ink between 
the plane of material events and that 
of the cul tural , w e might almost say 
spir i tual, values. I B M is not on ly a 
seat of industr ial power ; it is also the 
source of an important , scienti f ical ly 
creative intel lectual effort. Neither of 
these t w o categories of success cou ld 
have been achieved w i t hou t the other. 
The European spirit, as foreshadowed 
by CERN, first became visible on a 
plane seemingly remote f rom all 
wo rd l y preoccupat ions. Perhaps this 
is, after al l , the most realistic w a y to 
practical achievement. 
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CERN News The cross-hatched area is the access road 
between Laboratories I and II which was opened 
to internal traffic on 10 September. Although 
this road lies entirely within the French part 
of the CERN site, the necessary arrangements 
had to be agreed by both the French and the 
Swiss authorities since it provides access 
to the territories of both countries via the western 
section of the CERN site. 

The tunnel under the Route Nationale 84 viewed 
from the Lab. II side. In the background on 
the left is the building of the Technical 
Services and Buildings Division. 

Opening of inter-
Laboratory link 

The road and access tunnel between 
Laboratory I and Laboratory II were 
opened to internal traff ic on 10 Sep­
tember. 

W h e n the new site for the const ruc­
t ion of the SPS in Laboratory II was 
made available for the use of CERN, 
agreement was reached between 
the host countr ies (France and Sw i t ­
zerland) and the Organizat ion to open 
a tunnel passing under the road 
R.N. 84 in France in order to l ink the 
t w o CERN Laboratories. The d iscus­
sions of the detai led arrangements 
were di f f icul t because of the un ique 
problems to be solved tak ing account 
of the geographical locat ion of CERN 
w i t h its instal lations on both sides of 
the Franco-Swiss border. Many 
governmental authori t ies in bo th c o u n ­
tries were involved (Foreign Affairs 
Ministr ies, Customs authori t ies. Police, 
e tc . ) , and the number of lawyers and 
documents that had to be consul ted 
was daunt ing . 

The purpose of the l ink is to a l low 
personnel and goods to move easily 
w i t h i n the Laboratories as is neces­
sary for the smooth func t ion ing of the 
w o r k of CERN. A t the same t ime, the 
r ights of the host countr ies to imple­
ment the necessary pol ice and cus­
toms checks have to be safeguarded. 
The crux of the discussions was h o w 
the pr inciple of the territorial uni ty of 
CERN could be reconci led w i t h the 
sovereign r ights of France and Sw i t ­
zer land. 

The Laboratory I site is we l l def ined 
and fenced in. The Laboratory II site, 
however , is open and (w i t h the excep­
t ion of the auxil iary bui ld ings, access 
shafts and of f ice/ laboratory area, 
w h i c h are fenced in) the w h o l e site is 
freely accessible. The roads are publ ic 
and the farmers, subject to certain 
condi t ions, can cont inue to farm the 
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The 1 m photometric telescope installed at the 
European Southern Observatory at La Silla 
in Chile. This telescope will be the first to receive 
the computer control system developed by 
the ESO-CERN collaboration. Equipment left 
CERN for Chile on 3 September. 

(Photo ESO) 

land. In spite of these di f ferences, 
CERN was concerned to mainta in its 
territorial unity. 

Furthermore, it had to be borne in 
mind t h a t a l though the actual road 
and access tunnel is a l ink be tween 
t w o areas of French terr i tory ( the 
West Area of Laboratory I, where the 
ISR etc. have been b u i l t is located on 
French terr i tory) the Swiss author i t ies 
were direct ly concerned s ince there 
are entrances on their terr i tory in to 
Laboratory I not cont ro l led by the 
normal customs posts. Their interests 
had therefore to be taken into accoun t 
but s ince they co inc ided w i t h those of 
the French authori t ies it was possib le 
to meet them by s i t ing the customs 
posts together. 

Regulat ions have been laid d o w n to 
prevent persons not connected w i t h 
CERN f rom using the l ink. They may be 
summarized as f o l l ows : 
- the tunnel may be used for of f ic ial 
purposes only, and on ly by CERN 
vehicles, or special ly author ized pr i ­
vate vehicles carrying CERN per­
sonnel ho ld ing a 'carte de leg i t ima­
t i on ' or an 'attestat ion de f onc t i on ' 
or regie personnel w i t h a special 
author izat ion. Outside the t w o Labo­
ratory sites and the direct routes 
be tween them, personnel must hold 
the usual documents required under 
Swiss and French law for crossing 
the front ier ; 
- the tunnel may be used on ly for 
direct journeys between the t w o 
Laboratories and at no t ime for any 
other dest inat ion in France or Swi tzer­
land (e.g. between home and w o r k ) ; 
- no private property may be t rans­
ported and CERN property must be 
accompanied by the proper d o c u m e n ­
ta t ion ; 
- the tunnel may not be used by 
contractors or their employees even if 
t ravel l ing in an author ized vehic le. 

A check system has been wo rked 
ou t in l ine w i t h these regulat ions. 
First of al l , off icials of the CERN 

Securi ty Service cont inuous ly super­
vise the movement of personnel and 
goods. A l l users of the l ink must 
f o l l o w the instruct ions of these o f f i ­
cials w h o may turn back persons or 
vehicles not sat isfying the cond i t ions 
laid d o w n in the regulat ions. In add i ­
t i on , the French and Swiss pol ice and 
customs authori t ies may make spot 
checks at any t ime at a post sited near 
the tunnel or at the CERN entrances 
on their terr i tory. Persons in f r ing ing 
the regulat ions w i l l be subject to 
internal discipl inary measures, qu i te 
apart f rom any steps taken by the 
customs and pol ice authori t ies of the 
host countr ies. 

These arrangements meant that 
CERN ' lost ' part of its g rounds, 
namely the new access road to the 
tunnel ( the hatched area in the 
i l lust rat ion) . This por t ion is n o w 
accessible to persons w h o do not 
be long to CERN, namely the customs 
and pol ice off icials of the host 

countr ies, w h o may proceed to their 
check post by the f o l l ow ing routes: 
- (France) crossing the front ier by 
R.N. 84 and enter ing the CERN site 
(Swiss part f irst, then French) , or 
crossing f rom Nor th to South by the 
tunne l under R.N. 8 4 ; 
- (Swi tzer land) enter ing the CERN 
site and crossing several hundred 
yards of French terr i tory to reach the 
check post. 

The in ter -Laboratory l ink w i l l be of 
great impor tance in helping CERN to 
operate smoo th l y and eff ic ient ly, 
thanks to the g o o d w i l l and under­
s tanding of the French and Swiss 
author i t ies. 

Computer goes to Chile 
The first concrete result of the CERN-
ESO col laborat ion should by n o w have 
arrived on the mounta in top at the 
La Silla Observatory of ESO in Chile. 
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The control system was thoroughly checked 
before being sent off and the photograph shows 
the typing in of a test programme in the ESO 
laboratory at CERN. 

It is a contro l system w h i c h is to be 
f i t ted to the 1 m photometr ic te lescope. 
The system is bel ieved to be the most 
advanced so far bui l t and to g ive the 
astronomer an ease and precis ion of 
cont ro l never before achieved. 

Designed by people w h o s e back­
g round is of computers and machine 
cont ro l , it is not surpr is ing to f i nd that 
the system differs markedly f rom 
t rad i t ion. The astronomer has the 
tendency to th ink about h o w to make 
hfs contro ls f i t the telescope he has 
engineered; the contro l engineer h o w 
to adapt the telescope to the cont ro l 
system he sees r ight for the job . 

The part icular model being f i t ted to 
the 1 m photometr ic te lescope is really 
an o f f - shoo t of the design for the 
ESO 3.6 m reflector w h i c h is be ing 
des igned at CERN. So g o o d have the 
tes t -bed results been that it has also 
been decided to f i t a similar system to 
the Schmid t telescope at La Sil la at 
the same t ime as its mechanical dr ive 
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problems are sorted out and a th i rd 
example to the 1.5 m Danish te lescope 
n o w under const ruc t ion. 

The dr ive motor employed for each 
of the telescope axes is a compl ica ted 
device conta in ing several w i n d i n g s 
w h i c h a l l ow the motor to remain 
locked in posi t ion or rotate over a 
speed range of a mi l l ion to one. This 
motor drives the 1 m direct ly th rough 
a w o r m gear. For the 3.6 m w h i c h 
w i l l be dr iven th rough helical gears, 
it is proposed to avoid back lash by 
using t w o motors set back to back. 
On the shaft of the motor is a generator 
and digi t iser connected to a s tandard­
ized interface unit l ink ing the dr ive 
w i t h the computer . Reference posi t ion 
for the telescope is preset and the 
instrument w i l l take up this posi t ion 
on sw i t ch ing on . 

Once the correct siderical t ime has 
been typed in , the system is ready to 
go. In the memory are coordinates of 
stars as quo ted in the catalogues or 

fed in by the astronomer for a series 
of observat ions, together w i t h the 
necessary astronomical correct ions for 
relating these co-ord inates to the stars' 
actual pos i t ion. A simple instruct ion 
and the dome w i l l open at the o p t i m u m 
place wh i l e the telescope sw ings 
round to po in t towards the star i nd i ­
cated, the computer compensat ing 
con t inuous ly for the earth's rotat ion. 
The astronomer can then adjust the 
set t ing by hand th rough the c o m p u ­
ter's speed cont ro l . For major move ­
ments of the telescope the inst rument 
is automat ica l ly b rought up to the safe 
max imum speed and then decelerated 
regularly as the telescope nears its 
target. If the astronomer wan ts to 
check on background l ight he has on ly 
to indicate h o w far the telescope 
shou ld be of f -set and the computer 
w i l l remember w h a t posi t ion to come 
back to after the measurement. 

The system for the 3.6 m w i l l 
certainly be much more elaborate and 
it is p lanned to connect the central 
computer , in the memory of w h i c h w i l l 
be stored the co-ordinates of a large 
number of stars, to all other telescopes 
of the Observatory w i t h computer ized 
cont ro l systems. 

The telescope is fu l ly protected 
against computer fai lure — the n igh t ­
mare of the chap w h o doesn' t really 
trust electronics — and the astronomer 
can overr ide the system at any t ime. 
A nice detail is a circui t breaker w h i c h 
operates at a precise angle of t i l t 
and w h i c h prevents the telescope f rom 
being dr iven outs ide its safe l imits. 
It consists essential ly of a ball bearing 
carried in a conical pot. A t a certain 
angle of t i l t regardless of the rotat ional 
posi t ion the ball rolls out d isconnect ing 
the circui t — simple but effect ive. 

6600 moves house 
In the March issue (page 72) w e 
descr ibed the manoeuvres init iated by 
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Wim Klein extracted the nineteenth root of a 133 
digit number in his head in 8 minutes. He is 
photographed with his mental wheels turning 
as he checks his result (below on the right) 
against the huge number strung out along the 
top of the blackboard. 

the Data Handl ing Division to br ing 
all the central computers into the new 
computer centre (bu i ld ing 5 1 3 ) . These 
manoeuvres were necessary in order to 
avoid interrupt ion to the compu t ing 
service and have recently involved the 
move of the CDC 6600. 

The w o r k in mov ing the var ious 
sect ions of the 6600 began on 
6 September w h e n the peripheral 
equ ipment ( inc lud ing magnet ic units, 
card readers and punches, printers, 
etc.) was disconnected. These units 
are installed on the CDC 6400 B, 
w h i c h is taking up some of the 6600 
part of the CERN SCOPE work load . 
Subsequent ly, in the o ld computer 
centre (bu i ld ing 5 1 0 ) , the d ismant l ing 
of the four sectors of the 6 6 0 0 and 
their transport for reassembly in bu i ld ­
ing 513 in the immediate v ic in i ty of 
the CDC 7600 computer go t under­
way . 

A t the end of October, it w i l l be the 
turn of the CDC 6500 to be dismant led 

so that its peripheral equipment can 
be transferred to the 6600, w h i c h w i l l 
become operat ional in its new home 
at the beginn ing of November. 

Another related move f rom the o ld 
to the new computer centre is that of 
4 0 000 magnet ic tapes, each packed 
in a t in g iv ing roughly the shape and 
we igh t of a cheese. This began in the 
middle of September. 

Human computer 
in action again 
It has become someth ing of a t radi t ion 
to close the lecture series organized 
for the Summer Vacat ion Students 
w i t h a display of mental ar i thmetic 
agi l i ty f rom CERN's human computer 
— W i m Klein. This year, on 5 Sep­
tember, an addi t ional touch of spice 
was added to the proceedings by 
Klein's response to a mathematical 
chal lenge. 

The chal lenge, accompanied by a 
f inancial inducement , was reported 
f rom Mex ico where a mathemat ic ian 
had worked ou t the nineteenth root 
of a 133 d ig i t number complete ly in 
his head in 30 minutes. Klein offered 
to at tempt to beat th is in f ront of his 
student audience. In fact the audience 
was supplemented by many other 
people f rom CERN so that over 
200 assembled to wi tness the event 
in the Ma in Aud i to r ium. 

The first step was to compi le the 
7 d ig i t number w h i c h w o u l d be the 
nineteenth root, the first d ig i t neces­
sarily be ing a ' 9 ' so as to ensure that 
the nineteenth power w o u l d have 
133 digi ts. Six 'd ig i t submission 
forms ' were passed into dif ferent 
parts of the audience. One person, 
wi tnessed by one other, selected a 
dig i t to correspond to the digi t place 
indicated on his fo rm and then typed 
his choice into a computer terminal 
special ly installed in the Aud i to r ium. 
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The Split Field Magnet in position at intersection 
region 1-4 of the ISR. Tests with the magnet 
powered have revealed no perturbation of the 
beams orbiting the storage rings and the start 
of the experimental programme using the 
SFM is not far away. 

Each fo rm thus carried t w o signatures 
and each selected d ig i t was k n o w n to 
on ly t w o people. Only the computer 
k n e w the fu l l 7 d ig i t number. 

In the computer , the n ineteenth 
power was calculated and t ransmit ted 
to the Aud i to r ium. It took f ive minutes 
to wr i te the 133 digi ts out across the 
b lackboard and to check t hem and it 
was at 9.35 h that Klein tu rned to the 
b lackboard to conf ront the number for 
the f irst t ime. A t 9.40 h he w ro te a 
7 d ig i t number on the board but asked 
for it to be considered provis ional . A t 
9.43 h he had completed his mental 
checks and declared that he be­
l ieved the nineteenth root that he 
had wr i t ten d o w n to be the correct 
one. 

The people f rom the audience w h o 
had selected digi ts were cal led upon 
one by one to call out their choice. 
The computer also was asked to print 
ou t its input. W i m Klein's answer — 
9 2 6 7 1 4 3 — was correct. 

Split Field Magnet 
operates at the Storage 
Rings 
After its instal lat ion in intersect ion 
region I-4 of the ISR at the end of 
M a y (see vo l . 13, page 1 8 2 ) , the 
Spl i t Field Magnet ( S F M ) was 
powered on 30 Ju ly . When the magnet ­
ic f ields had been careful ly adjusted 
to the r ight values for a nomina l f ie ld 
of 1 T, protons were injected into the 
t w o rings at an energy of 22 GeV and 
they circulated w i t h no ill effects f rom 
the addi t ional f ields to w h i c h they 
were subjected. The compensator 
magnets and magnet ic screens, w h i c h 
are designed to correct the per turba­
t ions caused by the S F M , performed 
we l l . 

Further tests took place on 7 and 
9 August . A t 26 GeV, w i t h beams of 
7 A in Ring 1 and 8.6 A in Ring 2, the 
loss rates were less than 10 p p m / m i n . 

w h i c h meant that the cond i t ions for 
physics were very satisfactory. Lumi ­
nosi ty measurements have revealed 
that the losses due to the in t roduct ion 
of the S F M are negl ig ib le and the 
data so far indicate that the teams in 
the other intersect ion regions have no 
need to wo r r y about the Spli t Field 
Magnet . 

This t rouble- f ree s tar t -up has made 
it possible to start detector tests 
straight away. The t w o fo rward detec­
tors (us ing mul t iw i re proport ional 
chambers) have been assembled and 
tho rough ly tested. They are already 
prov id ing data w h i c h are being used 
to check the analysis programs and 
w i l l be instal led dur ing the m i d -
October ISR s h u t d o w n . Several teams 
w i l l then be able to begin their exper i ­
ments. The central detector w i l l be 
f i t ted dur ing the long annual shut ­
d o w n and shou ld be ready for use 
in 1974. 



From left to right — four stages of the electrical 
field configuration set up in an Ionization Beam 
Scanner (IBS) during a single scan across the 
aperture of the accelerator. The changing 
voltages sweep the earth potential from one 
side to the other. 

Looking at a beam 
with an Ionization 
Beam Scanner 

Ionizat ion Beam Scanners ( IBS) have 
been under development at CERN for 
several years. They are n o w in use in 
the main r ing of the 28 GeV proton 
synchrot ron and in the 800 MeV 
Booster. In the last issue w e repro­
duced photographs of the beam in 
the 400 GeV N A L accelerator also 
taken w i t h this type of IBS. 

The IBS is a non-dest ruct ive beam 
moni tor w h i c h measures the t rans­
verse density distr ibut ion of particles 
in an accelerated beam w i t h a spatial 
resolut ion of better than 1 m m . It 
makes use of the electrons produced 
in ionizat ion of the residual gas in the 
accelerator vacuum chamber by the 
beam: the number of l iberated elec­
trons per unit vo lume beam is pro­
port ional to the density of the proton 
beam w h i c h traversed the vo lume. 
Count ing these electrons is a c o n ­
venient w a y of moni tor ing the beam. 

Similar systems have been used in 
the Zero Gradient Synchrot ron at 
A rgonne where a uni form electric 
f ie ld pul led out the electrons pro­
duced by ionizat ion on to an array of 
detectors. The accuracy was not par­
t icular ly h igh since the d imensions of 
the Argonne beam (several cen t i ­
meters) did not call for h igh spatial 

resolut ion. The l imited accuracy was 
due partly to the small number of 
detectors installed and partly to the 
dependence of the electrons' trajec­
tory on their direct ion and initial 
energy. 

In the case of the CERN PS, such a 
system w o u l d - have called for the 
instal lat ion of 40 to 80 detectors in 
order to achieve a tolerable spatial 
resolut ion and the electronics w o u l d 
then have become extremely c o m ­
plex. A system was therefore devel ­
oped using only one p ick -up elec­
trode w h i c h scans the beam trans­
versely. The electrons are directed 
on to the electrode by a combinat ion of 
magnet ic and electric f ields. The l iber­
ated electrons spiral around the lines 
of equipotent ia l . The p ick -up electrode 
is l inked to the earth potential so that 
the earth equipotent ia l lines a lways 
passes th rough the electrode. Varia­
t ions in the electric f ield produce a 
lateral shift of the equipotent ia ls and, 
particularly, of the earth equipotent ia l 
sweep ing it across the beam aperture. 

T w o types of detector have been 
designed. The first type, w h i c h was 
init ial ly preferred for its s impl ic i ty, 
consists of three plates of w h i c h the 
central one is the p ick-up electrode 
and the t w o outer ones provide an 
electric f ie ld to col l imate electrons 
passing between them. They also act 
as a barrier to high energy electrons 
w h i c h are released sl ight ly outside the 
zero equipotent ia l and w o u l d other­

w ise hit the electrode. The second 
type makes use of the first dynode of 
an electron mult ip lexer in order to 
increase the device's sensit ivity. 

The scanning t ime, w h i c h is a 
func t ion of the device's sensit ivi ty and 
of the number of electrons in the 
vacuum chamber, has reached 1 [is in 
the PS w i t h a beam intensity of 1 0 1 2 

particles per pulse at a pressure of 
2 * 1 0 ~ 6 torr. This may be reduced 
stil l further by improv ing the sensi­
t iv i ty of the electron mult iplexer since 
the theoret ical l imit of the scanning 
t ime is def ined by the t ime of f l ight 
of the electrons, namely 50 to 100 ns. 

There are l imitat ions of the IBS due 
to the beam's space charge w h i c h 
disturbs the electric f ield conf igura­
t ion and modi f ies the electron t ra­
jectories. It is, therefore, essential to 
use as high a potent ial as possible. 
A l t h o u g h the perturbat ions can be 
corrected in the case of the PS and 
Booster, the IBS cannot be used in 
the ISR where the intensity of the 
c i rculat ing beam is too h igh. 

T w o IBS devices have been instal ­
led in each of the four superposed 
rings of the Booster; they scan the 
beam in the horizontal and vert ical 
planes respectively. Dur ing the c o m ­
missioning of the Booster, these i o n ­
ization beam scanners are g iv ing very 
valuable in format ion, part icularly in 
relat ion to beam instabil i t ies, and beam 
profi les are acquired at a much faster 
rate than w i t h convent ional targets. 
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IBS signals picked up during a pulse of the 
proton synchrotron at the beginning of 
September. An internal target, fast ejection and 
slow ejection affected the beam intensity at 
different stages of the machine cycle. 

Physics with the 
Omega spectrometer 
The Omega spectrometer ( w h i c h is 
n o w operat ing w i t h both coi ls in 
place g iv ing a f ie ld of 1.8 T) ran in 
Augus t after t w o d isappoin t ing periods 
in Apr i l and June w h e n PS break­
d o w n s serenely curtai led the runn ing 
t ime. By runn ing parasit ically w i t h 
Gargamelle in Ju l y for a f e w days, 
us ing 5 % of the beam (one b u n c h ) , 
the spectrometer and three of the 
' t r iggers ' were prepared for the Augus t 
data tak ing per iod. 

The B i rm ingham-Ruther fo rd -Wes t -
f ie ld Col lege group, w h o are s tudy ing 
neutral bosons in the mass range 
1-2 G e V / c 2 using a s l ow neutron 
tr igger, successful ly reduced their 
background t r igger ing rate by bu i ld ing 
an 80 ton lead col l imator inside the 
magnet. The other t w o exper iments 
were of the Glasgow-Sac lay g roup 
w i t h a fast ant i - lambda tr igger s tudy ing 
strange bosons decaying into ba ryon-
ant ibaryon pairs and the B a r i - B o n n -
CERN - Daresbury - Liverpool - M i lan 
g roup w i t h a s l ow recoil proton tr igger 
s tudy ing charged mesons. 

Each g roup recorded about 1.2 M 
tr iggers, rough ly 40 % of their expected 
total data. The average data tak ing 
ef f ic iency was 75 % and the spark 
chambers and Plumbicons performed 
we l l w i t h a constant ef f ic iency of more 
than 8 0 % for fou r -p ronged events. 
W i t h 80 spark chamber gaps d o w n ­
stream of the target and 32 gaps on 
either side this is qui te satisfactory. 

Inc luded in the Augus t run was a 
test for the exper iment of the CERN-
Col lege de France-Ecole Po ly techn i -
que-Orsay g roup (us ing a fast pro ton 
tr igger to s tudy baryon exchange) 
w h i c h gave promis ing results. This 
exper iment involves a large h igh 
pressure Cherenkov counter and mu l t i -
w i re proport ional chambers. 

The exper iment of the C E R N - E T H -

Freiburg - Karlsruhe - Saclay g roup , 
using a fast lambda tr igger d id not run 
in Augus t but t ook a small amount of 
data in J u n e and should be completed 
in October. 

On 12 December the large a tmos­
pheric pressure Cherenkov counter 
instal led downs t ream of Omega w i l l 
be removed to be doub led in size in 
order to cover the w h o l e of the 
horizontal aperture of the magnet. By 
th is date it is hoped to complete t w o 
more of the experiments and to be 
ready for a s ixth experiment, that of 
the CERN-ETH group w h o w i l l t r igger 
on neutral kaons accompanied by 
charged prongs. 

The physicists are wo rk i ng hard to 
understand the data just taken. Mos t 
of the processing of the data w i l l take 
place outs ide CERN w i t h on ly small 
samples analyzed on the CDC 7600 . 

Neutral currents 
The discovery of neutral currents in 
the course of neutr ino exper iments in 
the heavy l iqu id bubble chamber, 
Gargamel le, is regarded as one of the 
most impor tant results ever achieved 
at CERN. It has been suppor ted by 
fur ther ev idence of neutral currents in 
an exper iment w i t h very h igh energy 
neutr inos at the Nat ional Accelerator 
Laboratory, USA. 

A Press Release on the discovery 
has already been issued and w e w i l l 
be te l l ing the story in the next issue 
of CERN COURIER as part of the 
report of the recent Conferences at 
Bonn and A ix -en -Provence . 
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Around the Laboratories 
Polarization measurements on the accelerated 
beam in the ZGS at Argonne. When the pulsed 
quadrupoles are not powered, the depolarizing 
resonances (which occur at the momenta 
indicated by arrows along the x-axis) greatly 
reduce the beam polarization. With the quads 
on, healthy polarization is achieved up to high 
momenta. 

ARGONNE 
Polarized protons 
W e reported briefly last mon th that 
polarized protons have been acce l ­
erated in the Zero Gradient Synch ro ­
t ron at Argonne and w e n o w have 
more informat ion on this ' f irst ever' 
achievement. 

The acceleration of polarized pro­
tons in the ZGS had been under c o n ­
siderat ion for several years because 
the weak focus ing , zero gradient 
characterist ics of the ZGS r ing m a g ­
nets make the accelerator un ique ly 
we l l sui ted. T w o factors led to the 
decis ion, t w o years ago, to pursue the 
project. First, it became apparent that 
the Auck land Nuclear Accessory C o m ­
pany Ltd. in New Zealand had the 
expertise to bui ld a suitable polarized 
proton source. Second, a s t rong 
interest in experiments w i t h h igh 
energy polarized beams came f rom 
A . D . Krisch and his col leagues at the 
Universi ty of M ich igan . This g roup 
were w i l l i ng to give considerable t ime 
and effort to the project. 

In f iscal year 1972 about $ 225 0 0 0 
was assigned to br ing ing a polarized 
proton source into act ion at the ZGS. 
Construct ion of the source began in 
1972 and acceptance tests were c o m ­
pleted in Auck land in Apr i l 1973 . The 
source was operated for over 50 hours 
w i t h no failures and, w i t h no adjust­
ments, cont inual ly met or exceeded 
the contract specif icat ions (polar ized 
deuteron ou tpu t of at least 6 [iA w i t h 
tensor polarization of at least 8 5 % ) . 
The source arrived at A rgonne at the 
beg inn ing of May. 

Another development relat ing to 
the project was the instal lat ion at the 
ZGS of a second 750 keV preacceler-
ator in January 1973. It is s i tuated 
alongside the old preaccelerator and 
provides beam via t w o 90° bends to 
the 50 M e V linac. The t w o preacceler-
ators can be alternated on a pulse-
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to -pu lse basis and this mode of 
operat ion was used f rom February to 
Apr i l w h e n a 50 MeV negat ive 
hydrogen ion beam was delivered to 
the booster project wh i le the ZGS 
operated normal ly w i t h protons. The 
polarized source is n o w permanent ly 
instal led in the new preaccelerator but 
it is still possible to deliver negative 
ions to the booster using the o ld 
preaccelerator wh i le polarized protons 
are accelerated in the ZGS. 

There w a s close cooperat ion be­
tween members of the Accelerator 
Div is ion led by R. Mart in and the 
Mich igan group, plus col laborators 
f rom St. Louis University. The univer­
si ty g roup bui l t a 50 MeV polarimeter 
that was used in the l inac beam and 
designed the h igh energy polarimeter 
w h i c h is instal led in the Experimental 
Area. 

The A rgonne staff also studied the 
accelerator physics involved in acce l ­
erat ing the polarized protons f rom 

50 MeV to 12 GeV. Various resonances 
at part icular energies, w h i c h cou ld 
depolarize the beam, were ident i f ied 
and their strengths predicted. A sys­
tem of pulsed quadrupole magnets 
w a s constructed to enable the ' tune ' 
of the ZGS to be changed very rapidly 
twe lve t imes in each cycle to permit 
the beam to pass qu ick ly th rough 
these resonances. 

The programme to reach 12 GeV 
was d iv ided in t w o stages. The first 
a imed for 6 GeV in J u l y 1973 ; the 
second aims for 12 GeV before the 
end of th is year. A 50 MeV proton 
beam was obta ined f rom the l inac on 
29 J u n e w i t h a polarization of 7 0 % ; 
the current ranged f rom 3 to 4 ptA. 
Effort moved to the main r ing on 
5 Ju l y and was successful ly conc luded 
on 22 Ju ly . The goal of 6 GeV w a s 
reached w i t h a polarization of 
(62 ± 1 5 ) % . In add i t ion , the experf-
mental team succeeded in making a 
tota l cross-sect ion measurement of 
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The SIN 590 MeV ring cyclotron photographed 
before the vault was closed with shielding. All 
eight sector magnets are in place plus one of the 
four r.f. cavities. 

(Photo Villigen) 

the scatter ing of polarized protons 
f rom a polarized proton target at 
3.5 GeV. Dur ing this per iod the 
c i rcu lat ing intensity in the accelerator 
was approximat ive ly 3 x 1 0 8 protons 
per pulse and about 1 0 % was 
extracted and t ransmit ted to the 
exper iment. 

Compar ing the operat ing experience 
w i t h the theoret ical calculat ions i nd i ­
cated that the t w o strongest depolar­
iz ing resonances are at 3.7 and 
4.6 GeV and, en route to 6 GeV, these 
resonances were passed successful ly. 
No substant ial problem was e n c o u n ­
tered in do ing th is a l though the 
t im ing precision required for puls ing 
the quadrupoles (0.5 ms) and meas­
ur ing the result ing polar izat ion of the 
extracted beam took a long t ime to 
sort out . There is considerable o p t i ­
mism that , w h e n the programme 
resumes later this year, it w i l l be 
possible to accelerate to 12 GeV w i t h 
relatively l i tt le d i f f icu l ty despite four 

more depolar iz ing resonances lurk ing 
between 6 and 12 GeV. 

There is a great deal of interest 
w i t h i n the ZGS users commun i t y in 
polarized proton physics research. The 
A rgonne -M ich igan -S t . Louis co l labo­
ration w i l l cont inue their run in the 
A u t u m n , tak ing a comprehensive set 
of elastic scatter ing differential cross-
sect ion measurements. A t the same 
t ime, another Argonne group w i l l be 
using the Effective Mass Spect ro­
meter to s tudy baryon resonance p ro ­
duc t ion w i t h a polarized beam. Later 
there w i l l be a Universi ty of Pennsyl ­
vania exper iment to s tudy asym­
metries in inclusive processes and a 
Universi ty of Chicago exper iment is 
scheduled to investigate a quest ion of 
great interest at Argonne, namely, 
whether or not a polarized proton 
beam is a good source of polarized 
hyperons. If the answer turns ou t in 
the aff i rmative, it should open the w a y 
for a number of very interesting weak 

interact ion experiments on hyperon 
decay at the ZGS. 

VILLIGEN 
SIN cyclotron nears 
commissioning 
On 30 June the general publ ic was 
able to see the 'meson factory ' at 
V i l l igen, Swi tzer land, prior to the t w o 
cyc lo t ron vaul ts of the 72 M e V 
injector and the 590 MeV r ing cyc lo ­
t ron being covered w i t h sh ie ld ing 
roofs. This 'open house' was a b ig 
success at t ract ing more than 2 5 0 0 
people s h o w i n g their interest in th is 
nat ional research faci l i ty. After an 
in t roductory talk on particle research 
w i t h accelerators, people toured the 
accelerator vaul ts, experimental hal l , 
contro l room and power supp ly 
stat ions. 

Work on the t w o accelerators has 
cont inued v igorously . The status of the 
project in Augus t was as f o l l ows : the 
injector cyc lo t ron f rom Phil ips is being 
commiss ioned. To celebrate the Swiss 
nat ional hol iday, the Dutch team 
w o r k i n g on the injector produced the 
f irst internal pro ton beam on 1 Augus t . 
A f e w days later the design energy of 
72 MeV was reached w i t h internal 
currents up to 3 i±A, l imited on ly by 
the available shie ld ing. A t l ow energies, 
beams of about 50 p t A have been 
obta ined. In early September the 
extract ion septum was installed and 
the first extracted beam is expected a 
f e w weeks later. The contract between 
SIN and Phil ips calls for an extracted 
current of 100 [iA. 

Meanwh i le the r ing cyc lot ron is 
also approach ing comple t ion . The 
30 m long beam- l ine between injector 
and r ing is pract ical ly ready. Al l r ing 
components have been tested and the 
f inal assembly w i l l be f in ished in 
October. The f irst beam at the design 
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Spectrometer for the study of positive kaon decays 
at Serpukhov. The major detectors are three 
streamer chambers (SC, MSC, MSC) extending 
over a total length of almost 9 m. A DISC counter 
is used in the identification of the incoming 
kaons and a series of other counters Cx to C n 

are used in the triggering system to select the 
interesting events. 

Momentum spectrum of positive kaon decays 
showing clear peaks for the decays yielding two 
pions and two muons. 

energy of 590 MeV is awai ted as a 
Christmas present. Assembly of beam-
lines, targets and shie ld ing b locks in 
the experimental area is in an advanced 
stage too and the first exper iment is 
expected to start in Spr ing 1974 . 

SERPUKHOV 
Spectrometer with 
streamer chambers 
In order to study posit ive kaon decays, 
a magnet ic spectrometer equ ipped 
w i t h streamer chambers has been 
bui l t at the Insti tute for High Energy 
Physics, Serpukhov. 

A s low kaon beam is separated f rom 
a secondary beam and the kaons are 
ident i f ied by means of a DISC counter 
and scint i l lat ion counters. The charged 
products of kaon decay are recorded 
in an array of three streamer chambers. 

tr iggered by large scint i l lat ion c o u n ­
ters. In the first streamer chamber 
( indicated as SC in the diagram) the 
momen tum of the charged particles 
produced dur ing the decay can be 
measured to an accuracy of w i t h i n 1 %. 
The f o l l o w i n g t w o chambers ( M S C ) 
are shower - t ype streamer chamber, 
their purpose being to ident i fy the 
posi trons and record the gammas 
f rom the decays. 

Decays invo lv ing the product ion of 
neutral p ions are analysed using a 
total absorpt ion Cherenkov counter. 
Other counters (Ci to Cn) provide 
various tr igger pulses. Over 100 000 
photographs of posit ive kaon decay 
have been col lected and the events 
are being processed using a bubble 
chamber programme. So far, the 
momen tum spectrum of 20 000 decays 
has been measured. It clearly picks 
ou t the p ion and muon decay c h a n ­
nels corresponding to the decay 
g iv ing t w o pions K + T U 2 and that g iv ing 

t w o muons KV2 . This then gives the 
branch ing ratio of K + T T 2 compared 
w i t h K+pt2. Af ter small correct ions for 
other decay channels and for p ion 
interact ion w i t h nuclei in counters and 
the targets, the ratio has been meas­
ured as 0.329 ± 0.006 w h i c h is close 
to the value of 0.328 obtained by 
averaging w o r l d data. 

Work is at present concentrat ing on 
processing data on the decay into a 
m u o n , a neutr ino and a gamma. 

The experimental programme, in 
general, is in fu l l f l igh t w i t h about 
t w e n t y experiments under w a y or set­
t ing up. Only 30 % of the programme 
involves Serpukhov scientists as there 
is extensive part ic ipat ion f rom other 
Laboratories in the Soviet Un ion 
( D u b n a , ITEP, e t c . . . ) and f rom other 
European groups via CERN and the 
col laborat ion w i t h France (centred 
part icularly on explo i tat ion of the 
Saclay-bu i l t hydrogen bubble c h a m ­
ber, Mi rabe l le ) . Mirabel le has taken 



The superconducting dipole, D2a, being 
assembled in its horizontal cryostat at Karlsruhe. 
The magnet has reached a field of 4.7 T with 
good field homogeneity during its tests. 

(Photo Karlsruhe) 

over 200 000 photographs us ing the 
highest energy separated beams cur­
rent ly available in the w o r l d (see 
vo l . 12 , page 172) and has n o w been 
jo ined by a Dubna-bu i l t 2 m chamber , 
Ludmi l la , w i t h w h i c h exper iments are 
beg inn ing . 

The accelerator operates at an 
average intensi ty of 2 x 1 0 1 2 protons 
per pulse at a rate of 8 cycles per 
minute and usual ly provides beam to 
about f ive exper iments at a t ime. One 
beam- l ine provides p ions, kaons, p ro­
tons , ant iprotons, deuterons and an t i -
deuterons in the m o m e n t u m range 3 0 
to 65 GeV/c . A similar beam- l ine 
covers the momen tum range 20 to 
50 GeV/c . There are channels for 
neutral particles and muons . A n r.f. 
separated beam takes part icles to 
Mirabel le and the same ejected beam 
is used to supply particles for L u d ­
mi l la. A neutr ino beam is be ing bui l t 
and is scheduled for f irst operat ion at 
the end of th is year as also is the 
heavy l iquid bubble chamber, SKAT. 

KARLSRUHE 
Good field from 
magnet D2a 
The pulsed superconduc t ing d ipo le , 
D2a, was successful ly tested in J u l y 
at the Inst i tut fur Experimentel le 
Kernphysik, Karlsruhe. It reached a 
max imum f ield of 4.7 T. This magnet is 
part of the programme of GESSS, the 
European col laborat ion of Ruther ford, 
Saclay and Karlsruhe for the deve lop­
ment of pulsed superconduc t ing m a g ­
nets. In l ine w i t h the parameters 
evolved by GESSS as sui table for 
large synchrot rons, d ipole D2a is of 
fu l l length and is designed to achieve 
g o o d f ie ld qual i ty t h roughou t the 
cycle. 

The main parameters are — length 
1.4 m, inner coi l aperture 8 c m , peak 

f ie ld 4.5 T. T w o iron shells w i t h cir­
cular inner bores of 17.2 and 21.6 cm 
diameter are available to shield the 
f ie ld and to enhance its value w i t h i n 
the aperture by about 3 0 % . The 
smaller shell w h i c h saturates at the 
higher f ie lds was used in the J u l y 
tests ( the other one w h i c h was not 
used remains unsaturated th roughou t 
the cyc le ) . 

The magnet coi l consists of t w o 
symmetr ical poles each w i t h f ive semi -
cyl indr ical doub le pancakes of cabled 
conductor . The pancakes are pot ted in 
epoxy and spaced radially to prov ide 
access for the hel ium. The cable is 
made up of twe lve strands of n iob ium 
t i tan ium mult i f i lamentary supercon­
duc tor w o u n d around a central strand. 
It is shaped to a 2.1 by 2.6 m m 2 cross-
sect ion and soldered. Each strand has 
a diameter of 0.54 mm and conta ins 
1000 f i laments of 12 fim diameter in a 
copper matrix. The design current is 
1500 A at 4.5 T. 

The f ie ld homogene i ty across the 
aperture was measured and the f o l l o w ­
ing f ie ld coeff ic ients were f ound at an 
aperture radius of 30 m m and a d ipo le 
f ie ld level of 4.5 T: quadrupo le 
2 . 5 X 1 0 " 3 , sextupole 0 . 7 X 1 0 ~ 3 , o c t u -
pole 0 .3x TO- 3 and decapole 0.3x 10~ 3 . 
Apar t f rom the quadrupole term, w h i c h 
can be readily corrected, these values 
are w i t h i n the tolerances required for 
magnets such as cou ld be used in a 
1000 GeV machine as studied by the 
GESSS Mach ine Design Commit tee. 
S ign i f icant dependence on the f ie ld 
level was observed on ly for the sex tu ­
pole componen t w h i c h rose f rom 0.4 
to 0 . 7 X 1 0 ~ 3 at l o w f ields. Losses, due 
to eddy currents in the soldered 
cable, reached about 50 W for a peak 
f ie ld of 4.5 T and a rise t ime of 5 s. 
This is w i t h i n the expected range for 
the type of conduc to r and cable used. 

Train ing (an increase in the max i ­
m u m f ie ld obta ined in successive 
quenches) w a s observed. A b o u t 
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Photograph taken in the 1 metre bubble chamber 
at Dubna recording neutron-proton inter­
actions. A 5 GeV neutron beam was fed to 
the chamber, produced by accelerating deuterons 
in the synchrophasotron. 

100 quenches Were required for D2a 
to c l imb f rom 2.5 to 4.7 T. Tra in ing 
w i l l be careful ly wa tched after fur ther 
c o o l - d o w n s to look for hints as to the 
causes of quench ing . It is bel ieved 
that they are due to spontaneous 
releases of energy f rom small move ­
ments of the conductor or of sect ions 
of the suppor t structure (since there 
are many sect ions in D2a, t ra in ing 
had been expected) . 

The sui tabi l i ty of the coi l con f igu ra ­
t ion chosen in D2a for reaching the 
required f ie ld levels and h o m o g e ­
neities has been demonstrated and the 
design of its successor concentrates 
on improv ing the t ra in ing character­
istics and on reducing losses, for 
example by select ing an unsoldered 
cable. D2b is in the design phase and 
is scheduled to operate in the second 
half of 1974. 

DUBNA 
Recent results 
A f e w top ics f rom the research pro­
gramme at the Jo in t Inst i tute for 
Nuclear Research, Dubna : 

A b o u t 200 000 bubble chamber p ic­
tures have been taken in the 1 metre 
hydrogen chamber w i t h a beam of 
a lmost monochromat ic neutrons. The 
beam was obta ined by s t r ipp ing 
deuterons w h i c h were accelerated in 

the synchrophasot ron. The exper­
iment took place dur ing the first three 
months of th is year. Eight neutron 
energy levels were used, ranging f rom 
1 to 5 GeV, and the expected neutron 
energy spread was about 5 % . Over 
a mi l l ion events were recorded on 
the photographs. 

The programme of w o r k on meson 
chemistry has cont inued and new 
results have been obta ined. In recent 
years research at var ious centres 
th roughou t the wor ld has establ ished 
that the probabi l i ty of the nuclear 
capture of negat ively charged mesons 
depends on the chemical compos i t ion 
of the target material. Theoret ic ians at 
Dubna have developed a model of a 
large mesic molecule to explain this 
phenomenon . It is hoped that the 
present w o r k by experimenters and 
theoret ic ians w i l l establish the quan t i ­
tat ive dependences between the pro­
babi l i ty of nuclear capture of the 
meson and the nature of the atomic 
bonds in the target. W i th this in v iew , 
experiments have been carried out at 
Dubna on the nuclear capture of 
s topped negative pions by hydrogen 
in var ious organic and inorganic 
compounds . 

In saturated hydrocarbons, the c o n ­
d i t ions of capture proved vir tual ly 
independent bo th of the length of the 
carbon chain ( f rom C 5 to Ci?) and of 
its spatial structure (C 6 Hi4 and 
C 6 H i 2 ) . However , in the case of 
compounds in the aromatic series, 

there is an a lmost t w o - f o l d reduct ion 
in the capture probabi l i ty . This seems 
to be l inked w i t h the change in the 
type of orbital hybr id izat ion (sw i tch 
f rom S p 3 to S p 2 hybr id izat ion) . 

W h e n the compounds have inor­
ganic bases M ( O H ) q , the probabi l i ty 
of p ion capture by hydrogen proved 
to be q t imes less than the value 
forecast by the theoret ical model for 
all the samples invest igated. No such 
reduct ion was observed in other 
compounds of similar symmetry such 
as salts or organic derivatives. 

In the methane derivatives CH 3 X, 
where X is the e lectron-seeking sub ­
st i tute, the probabi l i ty of capture is 
also reduced ( to vary ing degrees 
depend ing on X ) . This is probably due 
to the negat ive induc t ion effect of the 
subst i tute. There is a linear correlat ion 
be tween the fal l of the capture pro­
babi l i ty and the subst i tute 's induc t ion 
constant . This conf i rms the assump­
t ion that the main cause of the reduc­
t ion in capture probabi l i ty is the shi f t 
of the electron c loud away f rom the 
hydrogen atoms under the inf luence o f 
the e lect ron-seeking subst i tute. 

There is no such linear correlat ion 
in the case of C 6 H 5 X benzene der i ­
vat ives. This is probably because the 
induc t ion effect is masked by the 
hypercon jugat ion effects normal ly as­
sociated w i t h unsaturated systems. 

Af ter many years of development , a 
new particle detector has been brought 
in to operat ion w h i c h uses a w o r k i n g 
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Superconducting magnets in action on a beam-
line at the Bevatron accelerator. Nearest to the 
camera on the right is a superconducting 
quadrupole doublet with a superconducting 
bending magnet behind. Theirhelium liquefier and 
refrigerator is on the left. After successful tests 
the beam-line is being used in a physics 
experiment. 

Number 9 of a series of superconducting dipoles 
which have been built to study pulsed operation. 
Numbers 9 and 10 are 'identical' and will be 
used to help determine how reproducibly 
pulsed superconducting magnets can be 
constructed. Measurements are expected to 
be completed in October. 

(Photos LBL) 

med ium consist ing of either crysta l ­
l ine argon or xenon. The des ign of 
such a detector w i t h a dense w o r k i n g 
med ium is one of the concerns of ex­
perimenters for neutr ino physics and 
particle physics at very h igh energies. 
Several at tempts have been made, 
part icular ly at Berkeley, to use l iqu id 
monatomic substances for th is pur­
pose, but all the problems have not 
yet been overcome. 

The Dubna techn ique uses a pure 
monatomic med ium frozen to a pre­
cise temperature. It was f o u n d that the 
electrons l iberated by the passage of 
charged particles in the crystal vo lume 
were qu ick ly col lected at the w i re and 
mul t ip l ied to g ive a healthy signal w i t h 
a gain of about 150. The detector has 
a w i d e plateau and g o o d operat ional 
stabi l i ty. If the crystals are perfect, 
the detector is not saturated by space 
charge dur ing operat ion and can be 
used in an intense part icle f lux. 

Research w i t h crystal w i re detectors 
has paved the w a y for the deve lop­
ment of large mul t iw i re propor t iona l 
chambers, in w h i c h the wi res can be 
f i rmly f ixed in space by freezing them 
into the crystal. O w i n g to the h igh 
ionizat ion produced by charged par­
t ic les in crystals, the wi res may be 
arranged close together and thus g ive 
g o o d t ime and spatial resolut ion. 

For fur ther deve lopment of crystal 
w i re detectors, sol id s ingle-crysta l 
hydrogen and crystal l ine he l ium offer 
interest ing possibi l i t ies. It w o u l d also 
be extremely useful to f ind crystal l ine 
substances w h i c h cou ld be used in 
such detectors at room temperature. 

LOS ALAMOS 
Pions in experimental 
area 
On 27 Augus t p ion beams were 
p roduced at the 8 0 0 M e V pro ton 

linear accelerator, L A M P F , in Beam 
Area A. Preparatory w o r k in the Area 
was comple ted a f e w days previously 
and the f irst proton beam (at 447 M e V ) 
was f i red in. 

The f irst experiments using p ion 
beams are scheduled to start in a f e w 
months ' t ime. A long programme of 
basic nuclear physics research and of 
research into the potent ial medical 
appl icat ions of pions is already l ined 
up. 

BERKELEY 
Progress with 
superconducting 
magnets 
A n exper iment is beg inn ing at the 
Berkeley Bevatron using a beam- l ine 
w h i c h incorporates a superconduct ing 
bend ing magnet and a superconduc t ­
ing focus ing quadrupole doublet . The 



Aerial photographs from the site of the National 
Accelerator Laboratory, Batavia. 

1. Looking from the experimental areas — 
bottom centre is the location of the ex-Argonne 
30 inch chamber, which is in operation, and of 
the 15 foot chamber, which is nearing completion; 
the other two experimental areas are to the right 
and left of the beam-line to the bubble 
chambers half way back to the main ring which 
can be picked out at the top of the photograph. 

2. The elegant Central Laboratory Building 
with the crown-shaped auditorium in front of it. 

We hope to include news of the experimental 
programme at NAL in the next issue. 

(Photos NAL) 

magnets have performed rel iably over 
a 900 hour run dur ing the Summer and 
are n o w being used to handle a 
negat ive p ion beam of 2 to 4 GeV. 
Runn ing periods of 3 0 0 0 hours d.c. 
operat ion are foreseen ( l imi ted by the 
need for compressor main tenance) . 
The h igh f ields and large apertures of 
these magnets w i l l be part icular ly use­
fu l later for experiments w i t h beams 
of heavy ions. 

The d ipole has a 20 cm bore and an 
effect ive length of 83 cm. The peak 
f ie ld is 4 T and was reached after three 
quenches s h o w i n g considerable t ra in ­
ing . Field qual i ty is good — on ly 
sextupole and 14 pole componen ts 
exceed 0.1 %. The quadrupo le doub le t 
has the same 20 cm bore, an effect ive 
magnet ic length of 2 x 6 3 cm and 
produces a f ie ld gradient of 0.24 T 
per cm. The t w o focus ing magnets are 
essential ly identical and their f ie ld 
qual i ty is w i t h i n acceptable l imits. 

Af ter several months of tests and 

adjustments there was a long run w i t h 
the magnets in the beam-l ine w h i c h 
ended on 26 Ju l y after 48 days. The 
three magnets were on for 99 % of th is 
t ime and operat ion seems to pose no 
special problems. A t the beg inn ing of 
A u g u s t f o l l ow ing compressor ma in ­
tenance, they were again cooled 
d o w n in readiness for use in their 
f irst experiments. 

There is a parallel deve lopment pro­
gramme on pulsed superconduct ing 
magnets w h i c h has reached the stage 
of s tudy ing magnet reproducibi l i ty . 
T w o dipoles (models number 9 and 
10) have been bui l t to identical spe­
ci f icat ions. They are each 4 0 cm long , 
7.5 cm bore and are reaching central 
f ields of over 4.5 T. 

A n idea of the const ruct ion t ech ­
nique can be obta ined f rom the pho to ­
graph. The superconductor is c o m ­
pacted into braid and there are three 
coi l b locks w o u n d f rom this braid in 

each half of a magnet. The coi ls are 
pot ted in epoxy and surrounded by an 
iron yoke. There are superconduct ing 
sextupole correct ion w ind ings also 
incorporated. 

The f irst tests indicate that the 
mul t ipo le componen ts in the f ields of 
the t w o magnets are identical to 
better than one part in 10 3 . A tho rough 
programme of measurements began in 
Augus t and it is hoped to list detai led 
compar isons by the end of October. 
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Powerful 
partnership... 

Now, Smit of Holland and Brentford of England bring you a vast 
pooled experience in higly stabilised DC power supplies 

In meeting the sophisticated DC power needs of nuclear research, t w o major European names stand 
out as leaders—Brentford of England and Smit of Holland. From now on, they wi l l be pool ing their 
wor ld -w ide experience and resources to tackle your future needs in partnership. N o w you can be 
doubly certain that, if there is a solution to your special problem, their power and electronics technology 
teams wi l l f ind it. Call in either company and a jo int design and manufactur ing capabil i ty wi l l be at 
your service. Wi th their background of hundreds of installations wor ld -w ide , Brentford/Smit power 
supplies can provide outputs from 1 kW to 10 000 kW. Show them your latest requirement—and 
get the benefit f rom this unique pool ing of power brainpower. 
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LA SERIE ALFA-FLEX: UNE REVOLUTION DANS LA 
T E C H N O L O G Y DES ECHANGEURS THERMIQUES 

ALFA-FLEX = FLEXIBILITE 
L e s e c h a n g e u r s a p l a q u e s d e l a s e r i e A 

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

- Possibility de fa i re var ier en 
continu le NUT e n r e a l i s a n t I'assemblage 

d a n s l e m e m e p a q u e t d e p l a q u e s d ' u n n o m -
b r e d e c a n a u x d e c i r c u l a t i o n p o s s e d a n t c h a -

c u n d e s v a l e u r s d i f f e r e n t e s d e 8 * e t d ' e n 
r e a l i s e r l e m i x a g e d e f a g o n d o b t e n i r l e n o m b r e d ' u n i t e s 

d e t r a n s f e r t t h e r m i q u e d e s i r e c o m p r i s e n t r e l e s v a l e u r s 
m i n i m a e t m a x i m a d u 6 d e l a p l a q u e . 

- Calculs des echangeurs sur ord inateur p o u r l a 
d e t e r m i n a t i o n d e s c a r a c t e r i s t i q u e s t h e r m i q u e s e t m e c a n i -
q u e s : d i m e n s i o n d e l a p l a q u e , a n g l e d ' o u v e r t u r e d e s 
c h e v r o n s , f o r m e d e s o n d u l a t i o n s s u r l e s p l a q u e s d h a u t 
e t b a s 9 . 

O p t i m i s a t i o n d e s i n v e s t i s s e m e n t s e n f o n c t i o n d e s f r a i s 
d ' e x p l o i t a t i o n , d u r e n d e m e n t d e s p o m p e s , e t c . . . 

- Augmenta t ion des presslons de service : d e s p r e s -
s i o n s d e s e r v i c e d e 2 5 b a r s o n t e t e r e n d u e s p o s s i b l e s p o u r 
l e s a p p a r e i l s d e t a i l l e n o r m a l e . 

- Nouvel le technique d'emboutissage des plaques 
de t i tane e n f a i b l e e p a i s s e u r ( 0 , 6 - 0 , 8 m m ) . L a r e d u c t i o n 
d ' i n v e s t i s s e m e n t s p e u t a t t e i n d r e 2 0 % . 

T o u s l e s a p p a r e i l s d e l a s e r i e A p o s s e d e n t l e s a v a n -
t a g e s s u i v a n t s : 
- O p t i m i s a t i o n e n c o n t i n u d e s p e r f o r m a n c e s - p u i s s a n c e 

c a l o r i f i q u e - p e r t e s d e c h a r g e 
- F a c i l i t e d ' a u g m e n t a t i o n d e c a p a c i t e 
- F a c i l i t e d e m o d i f i c a t i o n d e s c i r c u i t s 
- F a c i l i t e d ' e n t r e t i e n : t o u t e s l e s s u r f a c e s d ' e c h a n g e s o n t 

a c c e s s i b l e s p o u r i n s p e c t i o n o u n e t t o y a g e , l e s 4 t u b u l u r e s 
s o n t s i t u e e s s u r l e b d t i f i x e 

- T r e s g r a n d e c o m p a c i t e : 2 5 0 m 2 a u m 3 
- R e s o l u t i o n a i s e e d e s p r o b l e m e s d e c o r r o s i o n p a r ( ' u t i l i ­

s a t i o n d e s m a t e r i a u x n o b l e s d m o i n d r e s f r a i s . 

LE PLUS G R A N D ECHANGEUR A PLAQUES 
A U M O N D E , 
LE A 30 , APPARTIENT 
A CETTE GENERATION 



For all those lucky 
PDP-11/45 owners. 

Announcing timesharing 
and real time software. 

Powerful new software, it s 
to make owners of our PDP-11/45 any 
happier. What with 300 nanosecond 
cycle time. Solid-state and core memory 
to 248K bytes. 64-bit multi-accumu­
lator, floating point hardware. Hard­
ware memory management and more. 
At an unbelievably low price. Well, 
we did. By introducing powerful 
new timesharing and real time software. 

Timesharing . The RSTS-E software 
system. It handles up to 32 users at one 
time, each with up to 16K words. With RSTS-E, 
everyone can use the peripherals on line. Large 
scale peripherals like 20-million-word disc 
packs and high-speed line printers. Plus magnetic 
tape drives, paper tape and card equipment. 

In addition, an expanded form of BASIC 
allows string operations. On-line files as big as 
30-million characters each. Matrices. ALGOL-like 
statements. And data processing aids. 

Real time.That's RSX-11D. An integrated 
real time software system that can control a whole 
process or automate an entire laboratory with 
power to spare. Real time response is measured 
in microseconds. Even with hundreds of tasks 
going on simultaneously. 

Memory is used with maximum efficiency. 
RSX-11D is the first low-cost system to use 
dynamic memory management. Yet security is 
absolute because every task is individually hard­
ware protected. 

And RSX-11D has full ANSI FORTRAN IV. 
With ISA Real Time Extensions. Plus a FORTRAN 
IV compiler, macro-assembler, and full utility 
programs all running on-line simultaneously with 
real time operations. 

RSTS-E and RSX-11D are also available on 
the PDP-11/40. 

Learn what this new software 
can do for you. 
Digital Equipment Corporation International -
Europe, 81, route de I'Aire, CH-1211 Geneva 26, 
Tel. (022) 42 79 50. 

Offices in Reading, London, Manchester, 
Birmingham, Bristol, Edinburgh, Munich, Cologne, 
Frankfurt Hannover, Stuttgart, Vienna, Stockholm, 
Oslo, Copenhagen, Helsinki, Paris, Grenoble, 
The Hague, Brussels, Zurich, Milan. 
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S o d i ICC presente une nouvelle serie d'alimentations stabilisees 
modulaires a decoupage secteur en boitiers de faible encombre-
ment en fonction de la puissance: 

Type Tensions de sortie Debits 
a 40 °C 

9061 5 V 20 A 
9062 5 V 40 A 
9063 4 V a 13,5 V 10 A 
9064 4 V a 13,5 V 20 A 
9065 11 V a 28 V 5 A 
9066 11 V a 28 V 10 A 

Autres ser ies d 'a l imentat ions 
laires a decoupage : 

stabi l isees m o d u -

SDSI - DC 
SDSA - DC 
SD A (4 types) 

Reglable de 2,7 a 6,6 V 
Reglable de 2,7 a 6,6 V 
2 V 20 A - 5 V 20 A 
5 V 40 A - 5 V 100 A 

5 
10 

Catalogue sur demande : 

e c 7, AV. LOUISE - 93-NEUILLY-PLAISANCE 
TEL. (1) 9 2 7 . 3 8 . 0 7 

Agence Sodilec : 12, rue Andre-Abry - 38100 Grenoble - Tel. (15-76) 09-04-38 

4 3 6 6 P R E S S U R E T R A N S D U C E R 
G E N E R A L P U R P O S E 

# Small, light weight 
0 Easy to install and use 
0 40 mV direct output 
O 350 OHMS source impedance 
0 Non-linearity and hysteresis: < ± 0 . 5 % F.R.O. 

M A N Y O T H E R M O D E L S I N T H E P R O G R A M 

Please ask for more information or a demonstration (7014 RO) 

T E C M I D A T A 
Qual i ty, Des ign and Per formances are 
exc lus ive and so are the pr ices ! 



R A D I O P R O T E C T I O N 

POLYRADIAMETRE PORTATIF 

I P A B 7 1 Ref. 500 

Autonome, etanche, alarme 

C A R A C T E R I S T I Q U E S ELECTRIQUES 

- Haute t e n s i o n : v a r i a b l e de + 200 a + 2200 v o l t s 
sur sonde 1 et sonde 2 

- Echel le de mesure : 10 - 100 - 1000 - 10000 c / s 
- P r e c i s i o n : me i l l eure que 5% 
- L imi tes de tempera tu re : - 10° C + 50° C 
- Seui l du d i s c r i m i n a t e u r : 1 v o l t 
- Capac i tes e q u i v a l e n t e s : GM - PM : 0,6 pF 

CPA- BF3- d i o d e s 0 , 0 4 p F 

C 0 M P T A G E 

ECHELLE DE C0MPTAGE SIMPLIFIEE 

E. C. S. 1 Ref. E. 521 

Portative, autonome, 6 decades 

C A R A C T E R I S T I Q U E S ELECTRIQUES 

- Pretemps : 1 - 10 - 100 - 1000 s ( p r e c i s i o n 1 0 " 3 ) 

- Temps de r e s o l u t i o n : < 5 y s (frequence 200 KHz) 
- Impuls ions a I ' en t ree : p o l a r i t e p o s i t i v e ou nega­

t i v e duree^>100ns 
- Reglage du s e u i l : 0,1 a 10 V 
- Impedance d 'entree : 1 0 0 0 i \ 
- Temperature de fonc t ionnement : - 10° C + 50° C 

O IXlARDEUX 
85 Bd Gabriel Peri 92240 MALAKOFF - 656-65-35 + 

Usine: 37600 Loches - FRANCE 

P R I N T R E L A Y S e r i e s R E L 3 7 

Series REL 37 relay is designed for direct mounting on 
printed circuit boards and has 2 or 4 twin change-over 
contacts. Its compact size and minimized height of 
10.5 mm according to IEC standards, allow a higher 
mounting density of the P.C. boards. 

S H O R T D E L I V E R Y T I M E S 

Technical Data 

Nominal voltage: 
Contact equipement: 

Contact material: 
Switching load: 

Breakdown voltage: 
Connections: 

Dimensions: 

5... 110 VDC 
2 or 4 twin change-over 
contacts 
AgCdO or Au 
4 A / 2 5 0 VAC/1000VA/ 
100 W 
2000 Vrms 

to standard grid 1 /10" 

32 x 22.5 x 10.5 mm 

REL 37 is encapsulated in a transparent dustproof case 
and meets the general relay standards per VDE 0435/9.62 

ERNI + Co. Electrical Products 
CH-8306 Bruttisellen/Zurich 
(Switzerland) 
Telex53699 Phoned/931212 



TABLE OF PERFORMANCE SPECIFICATIONS 

Quench Field at 4.2K 158 kiloGauss 
Quench Field at 3.0K 165 kiloGauss 
Clear Bore Diameter 25.7 mm 
Outer Diameter 231 mm 
Length 262 mm 
Operating Current at 150 kG 126 Amperes 
Field Homogeneity at 150 kG 3 x 10~4 in a 5 mm DSV 
Time to 150 kG (Virgin Run) Under 30 minutes 
Time to 150 kG 

(Subsequent Run) 
Under 10 minutes 

Weight 66 kilograms 
Average Current Density in 

Winding Space at 165 kG 
15,500 A/cm 2 

New IGC magnet 
breaks the 
150 kG barrier 

An IGC superconductive magnet has decisively penetrated the 
long-standing 150 kG barrier for commercial superconducting 
solenoids. Built for the Milliard Cryogenic Laboratory of the 
Clarendon Laboratory, Oxford, England, the new magnet pro­
duces 158 kG at 4.2 K and 165 kG at 3.0 K. This record perform­
ance was made possible by IGCs modular approach to magnet 
design, combined with the superior properties of IGCs stabil­
ized Nb3Sn conductor. 

Unique in its characteristics, the new magnet has an outer 
diameter of only 231 mm and weighs only 66 kilograms. It is 
also extremely stable, performing to 150 kG in less than 30 min­
utes on its first run, and in less than 10 minutes on subsequent 
runs. 

From a mechanical stress standpoint, the new magnet was 
designed to perform to 165 kG. As the inset graph shows, how­
ever, the results suggest that IGC Nb3Sn magnets may be 
capable of fields in the range of 170 kG at temperatures near 
the helium k point (2.18 K). 

Superconductive magnet performance to fields above 
180 kG at 4.2 K may also be made possible by this major ad­
vance. Such magnets will use V3Ga superconductor (now avail­
able through IGC) in the regions of the winding space where 
the field is greater than 150 kG. 

This is one more reasQn to consider IGC, whatever your 
requirements—superconducting materials, ultrahigh field mag­
nets, or complete turnkey systems. Rely on the one company 
with across-the-board capability . . . Intermagnetics General 
Corporation. For more information, write or call: Paul Swartz, 
Vice President of Marketing and Sales, Charles Industrial Park, 
Guilderland, New York 12084. Telephone: (518) 456-5456. 
TWX No. 710-441-8238. 
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Ein b r e i t e s 
Programm zur LOsung Ihres Registrier--Problemes 

Kompensationsschreiber S E R V O G O R S 

250 mm Schreibbreite 
0,3 sek. Einstellzeit 
0,25% Genauigkeit 
Bitte verlangen Sie Liste B-8-13 

Das Servogor S-Programm 
bietet 40 verschiedene 

Typen mit umfangreichen 
Zusatzen und Zubehor. 
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WE WERE FIRST WITH THE DEDICATED INTERFACE NOW YOU SEE WHY... 
CAMAC 

+ NOVA 2 16 K 
+ 

C A M A C 
STAND A L O N E 

OPERATING 
SYSTEM 

A SEN SYSTEM 
READY FOR USE 
== 35000S.Frs. 

$ TRADE MARK OF DATA GENERAL CORPORATION 

111 
For further information contact: 

E L E C T R O N O U E 31, av. Ernest-Pictet -1211 GENEVA 13 - SWITZERLAND - Tel. (022) 44 29 40 



The new standards in discriminators 

M o d e l 6 2 1 L Q u a d V a r i a b l e T h r e s h o l d 
D i s c r i m i n a t o r is an ex t reme l y versa t i le 
i ns t rumen t w i th p e r f o r m a n c e cha rac te r ­
is t ics espec ia l l y c h o s e n fo r l a rge-sca le 
g e n e r a l - p u r p o s e use. 

$ C o n t i n u o u s l y v a r i a b l e t h r e s h o l d f r o m 
—30 mV to —600 mV. Low m i n i m u m 
th resho ld pe rm i t s p rope r b a c k - t e r m i ­
na t ion of pho to tubes o r a l l ows use of 
sma l l pho tomu l t i p l i e r s w i t h o u t the ne ­
cess i ty fo r a separa te amp l i f i e r . 

$ F i d d l e - f r e e t h r e s h o l d a n d w i d t h c o n ­
t r o l s a re s c r e w d r i v e r - a d j u s t a b l e . Re­
c e s s e d b e h i n d the f ron t pane l , t hey 
c a n n o t be c h a n g e d i nadve r ten t l y du r ­
ing the cou rse o f an e x p e r i m e n t . 

# C o n t i n u o u s l y v a r i a b l e o u t p u t w i d t h 
c o n t r o l s f r o m 5 ns to 1 fis is the w i d ­
est c o n t i n u o u s range o f f e red by any 
d i s c r i m i n a t o r in its c lass . 

# 100 MHz o p e r a t i o n : The d o u b l e - p u l s e 
r e s o l u t i o n o f 8 ns p r o v i d e s a m p l e 
s p e e d fo r mos t l a rge-sca le g e n e r a l -
p u r p o s e app l i ca t i ons . 

# H i g h f a n - o u t : Each c h a n n e l o f fe rs s ix 
N I M ou tpu ts (5 n o r m a l ; 1 c o m p l e m e n t ) . 

$ N o m u l t i p l e - p u l s i n g : O n e , a n d o n l y 
o n e , o u t p u t p u l s e is p r o d u c e d r e ­
ga rd less o f inpu t du ra t i on o r a m p l i ­
t ude . 

# L o w t i m e s l e w i n g : < 1 ns . 

$ D e a d t i m e l e s s o p e r a t i o n u p d a t e s the 
o u t p u t pu lse to re f lec t t he mos t re­
cen t input s i gna l . 

# F r o n t - p a n e l m o n i t o r p o i n t a l l o w s d i rec t 
ca l i b ra t i on of t h resho ld w i t h o u t remov­
ing inpu t cab les . 

# 746 S w Fr per c h a n n e l in un i t q u a n ­
t i t ies . 

I f you have designed fast logic systems, you have seen opti­
mum system designs scrapped because of inadequate dis­
criminator fan-out. Either you've had to compromise the 
over-all logic design to accommodate the fan-out limitations, 
or you have had to increase and unbalance the logic delays 
through insertion of fan-out modules in the system. 

We do not think this is how it should be . . . and we have 
done something about it. Two new LRS discriminators attack 
the fan-out problem directly. The Model 620L, the most 
compact and economical discriminator available, offers three 
independent outputs per channel. The new Model 621L, 
based upon the proven design of the world's most widely used 
discriminator, the LRS Model 321B/50, provides six outputs 
per channel, 2 dual bridged N I M outputs, one 16 mA normal, 
and one 16 mA complement. This rather phenomenal fan-out 
capability of LRS discriminators is achieved through a simple 

M o d e l 6 2 0 L 8 - C h a n n e l D i s c r i m i n a t o r 
con ta ins e igh t i den t i ca l pu lse amp l i t ude 
d i s c r i m i n a t o r s d e s i g n e d f o r use w i t h 
h o d o s c o p e and s im i la r la rge-sca le a p p l i ­
ca t i ons w h e r e on l y mode ra te f lex ib i l i t y is 
r equ i r ed . 

sj: L o w i n p u t t h r e s h o l d o f —30 mV p ro ­
v i d e s c o m p a t i b i l i t y w i t h l o w e r g a i n 
h o d o s c o p e coun te r s o r w i th s igna ls 
w h i c h may have been d e g r a d e d by 
long cab le de lays . 

* E x c e l l e n t t h r e s h o l d s t a b i l i t y of < 5 0 
M V / ° C p reserves t h resho ld va lue over 
va ry ing ope ra t i ng env i ronmen t . 

* C o m m o n t h r e s h o l d c o n t r o l ad jus ts al l 
t h resho lds s imu l t aneous l y f rom —30 
mV to - 1 vo l t . 

* H i g h f a n - o u t of t h ree —800 mV s igna ls 

* O u t p u t w i d t h is v a r i a b l e f r om 5 to 30 
ns and is i n d e p e n d e n t of input d u r a ­
t i on , amp l i t ude , a n d ra te ; no need for 
width cables. 

* L o w t i m e s l e w i n g p rov ides accu ra te 
t i m i n g s igna ls regard less of the d i s ­
t r i bu t i on of inpu t a m p l i t u d e s . 

$ S h o r t 8 n s i n p u t - o u t p u t d e l a y m i n i ­
m i z e s n e e d f o r l o n g c o m p e n s a t i n g 
de lay cab les a n d p rov ides p r o m p t sys­
t e m ou tpu t s . 

* F r o n t - p a n e l m o n i t o r p o i n t a l l o w s d i rec t 
ca l i b ra t i on of t h r e s h o l d w i t hou t remov­
ing inpu t cab les . 

* 472 S w Fr per c h a n n e l in uni t q u a n ­
t i t ies . 

new output stage design which minimizes module power dis­
sipation. 

With the Model 620L for your hodoscope counters and 
the Model 621L for fast trigger logic and general-purpose 
use, you will enjoy: 

• Lower system cost 
• Smaller system size 
# Shorter, uniform delays 
$ Simpler system design and setup 
# Higher reliability from low-dissipation 

circuits that run cool. 
For further information, call or write Raymond Chevalley, 

Technical Director, LeCroy Research Systems SA, or your 
local LRS Sales Office. 

L e C r o y R e s e a r c h S y s t e m s S A 
Swi tze r land 

Te lex : 28230 
1216 C o i n t r i n - G e n e v a 8 1 , A v e n u e Lou is Casa i 

Phone : (022) 34 39 23 

L e C r o y R e s e a r c h S y s t e m s C o r p . 
126 N O R T H ROUTE 303 W E S T N Y A C K , N. Y. 10994 
Phone : 9 1 4 / 3 5 8 - 7 9 0 0 • T W X : 710-575-2629 • C a b l e : LERESCO 

SALES REPRESENTATIVES FOR : 

SWITZERLAND AND GERMANY UNITED KINGDOM 

LeCroy Research Systems S.A. 
81, Avenue Louis-Casa! 

1216 Cointrin-Geneva 
Switzerland 

A.E.P. International Ltd. 
Victor House, Norris Road 

Staines, Middlesex 
England 
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PRIMARY 
CONTAINMENT 
OF THE REACTOR OF CAORSO NUCLEAR 
PLANT 800 Mw CAPACITY - I T A L Y 
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