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CERN, the European Organization for 
Nuclear Research, was established in 
954 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 
esearch, theoretical and experimental, 
n the field of sub-nuclear physics. This 

branch of science is concerned with 
he fundamental questions of the basic 
aws governing the structure of matter. 

CERN is one of the world's leading 
Laboratories in this field. I 

The experimental programme is based 
on the use of two proton accelerators— 
a 600 MeV synchro-cyclotron (SC) and 
a 28 GeV synchrotron (PS). At the latter 
machine, large intersecting storage rings 
ISR), for experiments with colliding 

proton beams, are under construction. 
Scientists from many European Univer­
sities, as well as from CERN itself, take 
part in the experiments and it is esti­
mated that some 1200 physicists draw 
heir research material from CERN. 

The Laboratory is situated at Meyrin 
near Geneva in Switzerland. The site 
covers approximately 80 hectares 
equally divided on either side of the 
rontier between France and Switzer-
and. The staff totals about 2850 people 

and, in addition, there are over 450 
Fellows and Visiting Scientists. 

Twelve European countries parti­
cipate in the work of CERN, contribut-
ng to the cost of the basic programme, 

244.1 million Swiss francs in 1970, in 
proportion to their net national income. 
Supplementary programmes cover the 
construction of the ISR and studies for 
a proposed 300 GeV proton synchrotron. 

CERN COURIER is published monthly 
in English and French editions. It is 
distributed free to CERN employees 
and others interested in sub-nuclear 
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Jean Willems 

One of the men whose personal i ty, energy 
and European spir i t helped found CERN 
died in Brussels on 31 July. European 
sc ience has lost a born organizer and one 
of its keenest supporters. 

Jean Wi l lems was born in Ghent in 1895. 
Appoin ted Secretary of the Free University 
of Brussels at the age of 25, he succeeded 
in coord inat ing a c lose-kni t network of 
scient i f ic bodies in his country. Whi le 
hold ing the posi t ion of President of the 
Belgian Inter-University Inst i tute of Nuclear 
Sciences, he also occup ied the Presi­
dencies of the University Foundat ion, the 
National Scient i f ic Research Fund and the 
Francqui Foundat ion. His gi f ts were 
recognized by a great many countr ies, 
and among the honours bestowed upon 
him were the Order of the Br i t ish Empire 
and the French Legion of Honour. 

Jean Wi l lems' name appeared as repre­
sentat ive of Belg ium on the list of de le­
gates at the very f i rst meet ing of the pro­
vis ional CERN on 5 May 1952. Even before 
then, however, he had been extremely 
act ive in his country as a protagonist for 
the establ ishment of a European labo­
ratory. With Italy and France, Belg ium had 
contr ibuted in December 1950 to the f irst 
subsid ies — the ten thousand dol lars 
wh ich were used to set up a study group 
to draw up the or ig inal plans for the labo­
ratory. From then on, Jean Wi l lems 
remained until his death in very c lose 
associat ion wi th CERN. It was he who, on 
1 July 1953, in the 'Salons de l 'Hor loge' 
on the Quai d'Orsay in Paris, s igned the 
Convent ion for the Establ ishment of the 
Organizat ion on behalf of Be lg ium. It was 
he also who in the early days of CERN, 
making use of his many contacts on the 
other side of the At lant ic for the benefi t 
of the Organizat ion, negot iated and 
obta ined a donat ion of four hundred 
thousand dol lars f rom the Ford Foundat ion 
to al low CERN to offer Fel lowships to 
scient ists f rom non-Member States. 

In 1955 and for the fo l lowing two years, 
Jean Wi l lems was Chairman of the CERN 
Finance Commit tee. After serving as V ice-
President of the Counci l f rom 1958 to 
1961, he was elected President for the 
years 1961,1962 and 1963. In this of f ice, he 
spared nothing in his work for CERN. 
With his keen mind, he immediate ly went 
to the roots of the prob lems fac ing the 

Counci l , and brought then to their solut ion 
wi th remarkable speed, renowned logic 
and complete impart ial i ty. 

A l though he was not himself a scient ist , 
Jean Wi l lems was ful ly capable of grasp­
ing the essentials of even the most tech ­
nical matters. At the t ime when debate 
was raging over the quest ion of the energy 
of the CERN alternat ing gradient synchro­
t ron, he was one of those who suppor ted 
the idea of bui ld ing a 25 GeV machine. 
But he occup ied himself wi th a wide 
range of problems, inc luding the pro­
mot ion of the need to establ ish infor­
mation channels at CERN suited to the 
Laboratory 's character. It is not out of 
place here to recall that he was one of 
the moving spir i ts behind the founding of 
CERN COURIER. From 1953 he took a 
great deal of interest in the press relat ions 
of the Organizat ion, a subject wi th wh ich 
he was wel l acquainted, s ince he was f irst 
a Director and later President of the Belga 
Press Agency. 

Jean Wi l lems' w ide ranging thought and 
European spir i t were displayed more than 
once in meet ings at CERN. His words at 

the Counci l Meet ing in June of this year 
were typ ica l of h im. In spite of the im­
portance he had at tached to the con ­
struct ion of a new CERN Laboratory on 
Belgian soi l , he spoke in favour of the 
new proposals concern ing the 300 GeV 
project and expressed his country 's strong 
support for the future of European sc ience, 
over-r id ing nat ional interest. 

That was on 19 June. Short ly af terwards 
Jean Wi l lems left the Counci l Chamber for 
the last t ime and CERN lost one of its 
strongest and most art iculate al l ies. 

R.A. 

Jean Willems (on the left) in conversation with 
Professor V. Weisskopf (standing), then Director 
General of CERN, and S.A. ff. Dakin, then 
Directorate Member for Administration, during 
the Council Meeting over which he presided in 
June 1963. 

CERNIPI 216.6.63 
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The European Southern Observatory 
and its collaboration with CERN 

This article is an amplified version of an article 
by Professor Blaauw prepared for the September 
issue of Europhysics News, the Bulletin of the 
European Physical Society. 

The Counci ls of ESO and CERN, through 
the resolut ions adopted at their meet ings 
of 11 and 18 June respectively, have 
opened the possibi l i ty for co l laborat ion 
between the two Organizat ions in c o n ­
nect ion wi th ESO's Large Telescope Pro­
ject. This col laborat ion is expected to 
start in the coming months, when a group 
of astronomers and technic ians wi th their 
administrat ive assistants wi l l gradual ly 
sett le on the CERN site, thanks to the 
hospital i ty offered by CERN's Counci l and 
Directorate. 

What is ESO ? The init ials stand for 
European Southern Observatory, an Orga­
nizat ion for astronomical research. Like 
CERN, it is a jo in t enterpr ise of European 
scient ists — in this case ast ronomers — 
aimed at conduct ing research at a level 
beyond that wh ich can be reached by the 
scient i f ic insti tutes and manpower of the 
indiv idual Member States. These States 
are Belg ium, Denmark, France, the Fe­
deral Republ ic of Germany, the Nether­
lands, and Sweden, all of wh ich also par­
t ic ipate in CERN. 

The large te lescope, on the deve lop­
ment of wh ich ESO and CERN wi l l co l la ­
borate, is dest ined to be erected at ESO's 
observatory in Chi le. In the southern part 
of the Atacama desert in that country, 
ESO already operates its observatory wi th 
modern astronomical instrumentat ion of 
medium size. This distant si te was chosen 
for several reasons: f irst, in v iew of the 
outstanding weather condi t ions, but also 
because the ESO astronomers are par t i ­
cular ly interested in the study of a number 
of celest ia l ob jects v is ib le f rom the 
southern hemisphere wh ich have no 
counterpar t in the northern sky. 

A battery of te lescopes is in use. One 
of them serves mainly for ast ronomica l 
spect roscopy; it is equipped wi th a l ight 
gather ing mirror of 1.5 m d iameter and 
var ious spectrographs. Another serves for 
photometr ic measures (for observ ing the 
intensity of star l ight by photoelect r ic 
methods in the integrated wavelength 
areas the astronomer wishes to s tudy) ; it 
has a mirror of 1 m d iameter and is 
equ ipped wi th var ious kinds of photo­
meters. Also in operat ion is a doub le 
ast rograph, i.e. twin te lescopes using 
ob ject ive lenses of 40 cm diameter, one 
of wh ich is equipped wi th an ob jec t ive 

prism of specia l design constructed 
for the wholesale measurement of stel lar 
veloci t ies through the Doppler shift. A 
large Schmidt te lescope, equal in size to 
that of the Palomar observatory in Cal i ­
fornia, is now under construct ion and 
should be tested by the end of this year. 
It is expected to be in operat ion at the 
observatory by the middle of 1971. 

Research has been in progress at the 
observatory s ince 1967. It is carr ied out by 
astronomers who are on the permanent 
staff of ESO (about ten in number) and by 
visi t ing astronomers f rom the Member 
States, in a s imi lar way, though on a much 
smal ler scale, to the way in wh ich 
research is conducted predominant ly by 
vis i t ing scient ists at CERN. There have 
also been some guest astronomers f rom 
countr ies such as Argent ine, Chi le, 
Czechoslovakia and USA. 

The Large Telescope 

ESO's main instrument, however, wi l l be 
a te lescope of exceedingly large l ight 
gather ing power wi th a mirror of 3.6 m 
diameter. It was meant to be the largest 
te lescope in the southern hemisphere, far 
surpassing in size the largest one now in 
operat ion (in South Afr ica). After the ESO 
pro ject was ini t iated by European astro­
nomers, plans for large southern te le­
scopes of about equal size were also pro­
posed, and are being real ized, by groups 
in the USA and in the United K ingdom. 
This development underl ines the need for 
such equipment in current astronomical 
research. 

A te lescope of this size presents pro­
blems of design and construct ion of a 
new order of magni tude. Moreover, it must 
be equipped wi th auxi l iary instrumentat ion 
of a complex i ty comparab le to that of the 
te lescope proper. Hence, this te lescope 
requires a considerable amount of new 
developments in the f ie lds of opt ics, 
mechanica l des ign, e lectronics, and auto­
mat ion. There are, moreover, interest ing 
interface problem between the te lescope 
and the bui ld ing that houses it. 

Thus, the ESO 3.6 m te lescope pro ject 
is comparab le in scope to the large instru­
mental developments wh ich have been 
comple ted or are sti l l under way at CERN. 

A. Blaauw 
Director General of ESO 

The engineer ing exper ience, the extensive 
technica l know-how, and the administrat ive 
apparatus buil t up by CERN for handl ing 
projects of this size, has led the Counci l 
of ESO to seek CERN's col laborat ion at 
this moment, at wh ich ESO wishes to 
pursue wi th the utmost strength the real­
ization of its pr inc ipal instrument. Detai ls 
of the agreement for this purpose have 
been worked out by the Directorates and 
Counci ls of the two Organizat ions. 

Basic pr inc ip les are, that the 'ESO Tele­
scope Divis ion' wi l l have a status of, on 
the one hand, f inancia l independence of 
CERN wi th responsibi l i ty exclusively to 
the ESO Directorate for the development 
of the propert ies of the te lescope, but, on 
the other hand, in respect to adminis t ra­
tive set-up and staff regulat ions, it is 
largely to be adapted to the CERN s i tu­
at ion so as to ensure smooth work ing 
condi t ions. In br ief: what we expect to 
bui ld up at CERN is an ESO Telescope 
Division per forming its task wi th the best 
possible ef f ic iency by being placed in the 
col laborat ive and expert medium of CERN. 

Accommodat ion is now being prepared 
on the CERN site (close to the large 
bui ld ing where Technica l Services and 
Bui ld ings Division is centred) to receive 
the ESO staff. The f irst wi l l probably arr ive 
in October and over the next two years, 
as the te lescope pro ject gathers momen­
tum, the total ESO staff at CERN could 
rise to nearly 60 people. Of these between 
30 and 40 are l ikely to be 'professional ' 
staff. 

The fo l lowing features of the te lescope 
design may be of interest. The te lescope 
is to be used in three modes: the pr ime 
focus, the secondary, and the Coudé 
focus. The pr ime focus — also cal led 
Newton focus — wi th aperture ratio 1:3 
serves pr imar i ly for the observat ion of 
ob jects of low sur face br ightness. It is 
located in the top sect ion of the te le­
scope's tube at a d is tance of about 11 
meters f rom the main mirror. The observer 
sits in a smal l cage wi th in the tube (b lock­
ing as l i t t le as possible the star l ight 
enter ing the te lescope), moving wi th the 
te lescope whi le it fo l lows the star's ap­
parent mot ion due to the earth's rotat ion. 

The secondary, or Cassegrain focus 
wi th aperture ratio 1:8 is located imme­
diately below the large mirror ce l l , and 
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1. Aerial photograph of the ESO observatory on 
the mountain La Silla in the Atacama desert in 
Chile. Near the top right hand corner can be 
seen the already flattened summit on which is to 
be erected the 3.6 m telescope to be constructed 
with the collaboration of CERN. In the foreground 
are the domes housing the already operating 
telescopes. 

2. Inside the dome housing the 1 m photometric 
telescope, of which the lower part is shown. 
Attached to it is equipment for photoelectric 
measurement of stellar light intensities. In the 
background are the digital output and steering 
panel for the telescope. 

reached by the star l ight th rough a hole 
in the mirror. Whereas for smal ler te le­
scopes this focus is usual ly reached by 
the observer f rom a plat form below the 
te lescopes, the ESO te lescope wi l l have a 
cage around this focus also, f ixed to, and 
moving wi th , the te lescope. This cage 
can be much roomier and may conta in 
fair ly large size equipment , l ike spect ro­
graphs and electronic racks. 

The th i rd , or Coudé focus, wi l l have an 
i aperture ratio of 1:30 and be located 

below the te lescope in a room at con­
stant temperature. It is reached by the 
star l ight via a compl ica ted system of 
four mirrors. In this Coudé room the l ight 
of the star can be analyzed in a variety 
of ways, mainly by means of permanent ly 
mounted powerful high d ispers ion spect ro­
graphs. 

One of the special features of the ESO 
equipment wi l l be that, dur ing per iods 
when the te lescope operates at the pr ime 
or the secondary focus, the Coudé spec­
t rograph need not stand idle but can be 
fed by a separate coelostate mounted out­
side the te lescope bu i ld ing. 

The objects of research 

Objects for study of par t icu lar interest 
are the Magel lanic Clouds and the central 

> regions of the Galaxy (the Mi lky Way 
stel lar system). The Magel lan ic Clouds are 
stel lar systems outs ide the Galaxy — pro­
bably satel l i tes of it — and can be seen 
only f rom the southern hemisphere. They 
are ten t imes nearer to us than the Andro­
meda nebula, the stel lar system wh ich is 
the pr incipal ob ject for ext ragalact ic 
studies for northern hemisphere astro­
nomers. Thus, the Magel lan ic Clouds are 
in a much more favourable posi t ion. They 
contain both very o ld and qui te young 
stars and are sti l l the scene of act ive star 
format ion. They are therefore, for studies 
of the process of star bir th and of stel lar 
evolut ion, a magni f icent natural laboratory. 

The central region of the Galaxy — 
also a typical southern ob jec t — is of 
great importance for the study of ga lact ic 
st ructure. We know, f rom scarce obser­
vat ions so far in our Galaxy, but f rom 
more extensive informat ion der ived f rom 
other stel lar systems, that in the central 
parts of the large spiral nebulae violent 
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3. Professor Adrian Blaauw, Director General of 
ESO. 

(Photos ESO) 

3. 

physical processes occur wh ich are of 
fundamenta l importance for the outer parts 
of the system and which must give va lu­
able c lues to their evolut ionary history. 

Whereas these two f ie lds of research 
were the pr inc ipal inducement for put t ing 
the observatory on the southern hemi ­
sphere, a new direct ion of research wi l l 
probably draw much attent ion in the c o m ­
ing years ; it is connected wi th high energy 
astrophysics. Recent d iscover ies in both 
radioastronomy and opt ica l ast ronomy 
have pointed to the existence of pheno­
mena dominated by high energy physical 
processes. We observe these in the form 
of quasars and sources of h igh f requency 
radiat ion. We are enter ing here a f ie ld of 
great common interest to ast ronomers and 
high energy physicists, wh ich may open 
fascinat ing prospects for sc ient i f ic co l la ­
borat ion between ESO and CERN. 

The nature and structure of ESO 

ESO's nature and structure are in many 
respects s imi lar to those of CERN, 
a l though the Organizat ion is much smal ler. 

It is governed by a Counci l , now under the 
presidency of Mr. J.H. Bannier of The 
Nether lands, in wh ich each of the Member 
States is represented by two delegates, 
usually one astronomer and one govern­
ment of f ic ia l . The Organizat ion's affairs 
are conducted by the Director General . 
He delegates responsibi l i ty for the dai ly 
affairs in the operat ion of the observatory 
to the Director in Chi le, Professor B.E. 
Wester lund, and in technical matters is 
assisted by Professor J . Ramberg. The 
ESO Telescope Division at CERN wi l l be, 
at least provisional ly, under the dai ly 
supervis ion of Dr. S. Laustsen. 

Several advisory commit tees assist the 
ESO Counci l and its Directorate, the In­
strumentat ion Commit tee (Chairman Pro­
fessor Ch. Fehrenbach of France); the 
Finance Commit tee (Chairman Dr. C. Zel le 
of the Federal Republ ic of Germany); and 
the Scient i f ic Programs Commit tee (Chair­
man Professor B. Strômgren of Denmark). 
The current annual budgets of ESO are 
in the region of 15 mi l l ion Swiss Francs. 

A l though already more than a decade 
has elapsed s ince the init iat ive to create 
ESO was taken, act iv i t ies in Chile started 
only fair ly recently. In the early years, 
extensive site tests were conducted in the 
South Afr ican desert region, but their 
results turned out not to be quite as pro­
mising as those discovered in the mean­
t ime in Chi le. On the basis of a mul t i ­
lateral agreement between ESO and that 
country, construct ions began in Chi le in 
1964, under the former Director General , 
Professor O. Heckman and the super inten­
dent in Chi le, Dr. A.B. Muller. 

ESO buil t its Chi lean Headquarters in 
Sant iago, the capi ta l of Chi le, and the 
observatory proper on the mountain La 
Si l la. These Headquarters contain the 
administrat ive of f ices and the permanent 
faci l i t ies for the scient i f ic staff — off ices, 
main l ibrary, measur ing apparatus, com­
put ing faci l i t ies — and also the main 
workshop and laborator ies (electronics, 
opt ical ) . Most of the scient i f ic staff live 
wi th thei r fami l ies in Santiago and div ide 
their t ime for research between the obser­
vatory on La Si l la and the Santiago Head­
quarters. About 120 staff are current ly 
employed in Chi le and this may grow to 

over 250 when the big te lescope is in 
operat ion. 

The observatory is located about 600 km 
north of Sant iago — a day's travel by 
plane, car or bus. Through the co l labo­
ration of the Chi lean Government, ESO 
acqui red a property of about 630 k m 2 of 
desert area, large enough to saveguard it 
f rom bui ld ing or mining act iv i t ies wh ich 
might d isturb the astronomical obser-
vat ions by the product ion of dust or l ight. 
After the comple t ion of the construct ion 
of almost 40 km of road, leading to the 
summit of La Si l la at an al t i tude of 2400 m, 
the present te lescope bui ld ings as wel l as 
a hostel for the lodging of astronomers, 
technica l staff and administrat ive per­
sonnel were erected, inc luding the many 
auxi l iary faci l i t ies l ike power supply, 
water supply, heat ing plant, etc., wh ich 
are needed for such an isolated establ ish­
ment in the desert. This f irst phase of the 
ESO construct ion in Chi le was completed 
early in 1969, and on 25 March, 1969, its 
of f ic ial dedicat ion by the President of the 
Republ ic, Eduardo Frei Montalva, took 
place on La Si l la. Among the guests of 
honour it was a pleasure to we lcome the 
Director General of CERN, Professor B. 
Gregory. 

The European Central of f ice of ESO is 
at Hamburg, in the Federal Republ ic of 
Germany, where the pr inc ipal off ices of 
the Director General , the Technical 
Director and the Head of Adminis t rat ion 
are located, involving about 20 staff. This 
off ice maintains relat ions wi th , on the one 
hand the ast ronomers and the govern­
ments of the Member States, and on the 
other hand the observatory in Chi le and, 
f rom now on, the Telescope Division at 
CERN. 

The aerial v iew of La Si l la of the previ­
ous page shows, in the foreground, the 
array of te lescope bui ld ings, workshops, 
etc., and in the background the summit of 
La Si l la, a lready f lat tened for the erect ion 
of the 3.6 m te lescope. For its success­
ful real izat ion, hopeful ly wi th in the next 
f ive years, ESO looks forward to the frui t ­
ful co l laborat ion of all those whose con­
t r ibut ions wi l l be involved: the ESO Tele­
scope Group at CERN, the CERN exper­
t ise and exper ience, the ESO astrono­
mical staff in Chi le, and the ESO Instru­
mentat ion Commit tee. 
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CERN News The antiprotonic X-ray spectrum from thallium 81 
observed during an experiment at CERN in July. 
The peaks correspond to X-rays emitted as anti-
protons fall from one energy level to a lower energy 
level in the atom and it is from measurements 
on such peaks that the existence of antiprotonic 
and sigmic atoms has been verified for the first 
time. 

Sigmas and antiprotons 
in orbit 
In what is probably one of the most 
important d iscover ies made at CERN in 
recent years, the existence of two new 
types of 'exot ic ' atom has been demon­
strated. In one type a negat ive s igma 
part ic le has been detected ' in orbi t ' tak­
ing the place of one of the electrons in 
the atom. In the second type an ant iproton 
has been detected ' in orbi t ' . 
. When a negative part ic le of low energy 

travels close to a nucleus it can fal l under 
the inf luence of the f ie ld of the posit ive 
nucleus and be captured into the atom. 
The process is known as 'Coulomb cap­
ture ' s ince it is the Coulomb f ie ld between 
opposi te charges wh ich br ings it about. 
The negative part ic le can then be thought 
of as orbi t ing the nucleus of the atom 
tak ing the place of one of the usual orbi t ­
ing electrons. Init ial ly, it is l ikely to be in 
a high energy state and it wi l l tumble 
down closer to the nuc leus. to sucessively 
lower energy levels. As it does so it wi l l 
emit character is t ic quanta of energy (each 

quantum corresponding to the di f ference 
between two energy levels) wh ich emerge 
as gamma rays usually known as X-rays. 
It is by observat ion of the emerging X-
rays that knowledge of the phenomenon 
can be deduced. The negative part ic le 
general ly f inishes up interact ing wi th a 
part ic le in the nucleus itself (being ab­
sorbed by the nucleus). 

The existence of such exot ic atoms 
was predic ted in 1947 and they were 
observed in 1952 in Rochester and Pitts­
burgh. The first ones to be ident i f ied were 
pionic atoms in wh ich a negative pion 
had taken the place of an e lect ron. In 
1953 muonic atoms were d iscovered at 
Columbia and in 1967 kaonic atoms were 
d iscovered at Berkeley. CERN has now 
added s igmic and ant iprotonic atoms to 
the list. 

The usefulness of studying these exot ic 
atoms rests in the di f ferences between the 
heavier negative part ic les and the elec­
t ron. Tak ing f irst the muon (which is a 
twin part ic le to the electroh in terms of 
pract ical ly all its propert ies), the fact that 
it is about 200 t imes heavier than the 
electron means that it lives in the muonic 

atom in orbi ts 200 t imes smal ler in radius. 
(In fact the words ' in orbi t ' is not so clear 
for heavier negative part ic les s ince they 
spend part of their live passing through 
the nucleus itself). Being so much 
closer to the nucleus, it is much more 
sensit ive to the way in wh ich the posit ive 
charge is d ist r ibuted in the nucleus. 
Measurements on X-rays emerging f rom 
muonic atoms have served to speci fy 
charge d is t r ibut ions in nuclei and have 
been used to conf i rm the val idi ty of the 
theory of quantum elect rodynamics oper­
at ing at very smal l d istances. 

Turning to the pionic atom, a new factor 
is in t roduced because the pion is af fected 
not only by the e lect romagnet ic force be­
tween charged part ic les, as are the elec­
t ron and muon, but also by the strong 
nuclear force exerted by the nucléons. By 
studying for example the X-rays f rom 
pionic atoms of oxygen 16 and oxygen 18 
the effect of two addi t ional neutrons can 
be found and fur ther knowledge gained 
on the p ion-nucleon interact ion. There has 
been frui t fu l research on muonic and 
pionic atoms carr ied out at the CERN 600 
MeV synchro-cyc lo t ron for several years. 
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A view from above the k12 beam-line to the 
experiment where sigmic and antiprotonic atoms 
have been identified for the first time. The 
equipment receives an intense beam of negative 
particles from the beam-line, entering from below 
climbing vertically at 17°, which is fed by the 
slow ejected beam in the East experimental hall. 
Two large magnets curve the beam to the left 
and into the target. Measurement of the X-rays 
emerging from the target identify the exotic types 
of atom which are produced. When the experi­
mental set up was complete it was covered 
above also by shielding because of the high 
radiation levels. 

The first large units of the magnetic shield for 
the 3.7 m European hydrogen bubble chamber 
arrived at CERN from CAFL (France) at the 
beginning of August. The unit shown in the 
photograph is the lower disc weighing 48 tons 
which will support the expansion system oper­
ating from below chamber. A second unit is the 
lower ring weighing 80 tons on which the 
chamber body and the superconducting magnet 
will be supported. The installation of these units 
is scheduled to take place in September. 

Research on kaonic atoms is only just 
gett ing off the g round. The init ial ident i f i ­
cat ion at Berkeley cou ld not be carr ied 
much fur ther in terms of detai led studies 
for lack of negative kaon beams of suf f i ­
c ient ly high intensity. Such a beam has 
been set up at the CERN 28 GeV proton 
synchrot ron and a CERN-Kar lsruhe-Hei-
delberg co l laborat ion recently began an 
exper iment to study kaonic atoms and to 
look for other types #of exot ic atom. 

The experimental set-up 

For the study of kaonic atoms, an intense 
beam of negative kaons, is obtained by 
bombard ing a target wi th the slow ejected 
proton beam f rom the PS in the East 
exper imenta l hal l . S ince more pions are 
produced than kaons, the kaon beam-
line (k12) is des igned to f i l ter out as 
many of the pions as possible using a 
col l imator , fo l lowed by a glycer ine-bath 
moderator (which s lows the kaons more 
than the pions) and f inal ly a spectrometer 
wh ich focuses the pions and kaons at two 
dif ferent points. In spite of this, the 
number of pions reaching the exper iment 
target is f i f ty t imes greater than that of 
the kaons, so that d iscr iminat ion has to 
be carr ied out by means of four sc in t i l ­
lation counters and two ant ico inc idence 
Cherenkov counters. Eight hundred kaons 
s topped in the exper iment target per PS 
pulse are f inal ly obta ined. 

This arrangement also makes it possible 
to study s igmic atoms since negative 
s igma part ic les are produced in the 
react ions between the kaons and the 
nucléons of the target : 

K- + p - + 2 " + j t + 

K- + n - > 2~ + jt° 

Some of the s igmas thus produced can 
be captured by nuc le i , result ing in X-ray 
emission as they fal l through energy levels. 

For the study of ant iprotonic atoms, the 
beam-l ine f rom the target bombarded by 
the s low e jected beam is adjusted dif­
ferent ly so as to select ant iprotons. An 
intensity of about 300 ant iprotons stopped 
in the exper iment target per PS pulse is 
obta ined. 

Four l i th ium-doped germanium counters 
wi th a high resolving power (1 % ) , con­
nected in co inc idence wi th the signals 
indicat ing the s topping of part ic les in the 
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target are used to detect the emit ted 
X-rays. The exper iment target is specia l ly 
shaped to prevent, as far as possible, the 
X-rays f rom being reabsorbed. 

The results and their interpretation 

The results appear in the form of a graph, 
l ike the one shown in the f igure, where 
the number of X-rays observed is plotted 
against the energy of the X-rays. Each 
peak corresponds to a t ransi t ion f rom one 
level to another in the atom. 

The energy levels, and thus the X-ray 
energy emerging f rom transi t ions between 
levels, can be predic ted as a funct ion of 
the mass of the negative par t ic le (accord­
ing to the Bohr atomic model) and fo l low­
ing sophist icated ca lcu lat ions f rom the 
theory of e lect romagnet ism. The var ious 
peaks can thus be ident i f ied by compa­
rison wi th theory. The exper imenta l ly 
observed peaks however di f fer in several 
ways f rom the theoret ica l pred ic t ions when 
the strong interact ion comes into play. 

The most important d i f ferences are: 
1) The peak wid th (more usual ly known 

as the line width) wh ich is broadened be­
cause of the short l ife of the level due to 
the rapid absorpt ion of the negat ive part i ­
c le by the nucleus under the strong inter­
act ion. From the Heisenberg uncertainty 
pr inc ip le, short l i fet imes (about 10~ l 9 s in 
this case) mean that the energies cannot 
be known to great accuracy (not better 
than about 1 keV); 

2) The extent of the d i f ference between 
the calculated X-ray energies, using elec­
t romagnet ic theory, and the exper imenta l ly 
observed ones (usually known as the line 
shift) is another result of the strong inter­
act ion. 

It was at CERN that these two differ­
ences were studied for the f i rst t ime for 
kaonic atoms. 

Another important feature is the inten­
sity of X-rays cor responding to t ransi t ions 
between energy levels. The extent to 
wh ich a level is populated can be 
measured by effect ively count ing the 
t ransi t ions to that level. The number of 
t ransi t ions from that level to lower ones 
can also be measured and the remainder 
must have gone by d i rect absorpt ion into 
the nucleus. It is interest ing to note that 
the heavier the nucleus and the part ic le 

The ISR water tower which has been climbing 
into the sky day and night since April. The stage 
has now been reached when the cylindrical 
reservoir, 20 m high and 9 m in diameter, 
is beginning to take shape. The height of the 
finished tower will be 56 m and it is intented to 
install a viewing gallery at the top, reached by a 
lift, from where there will be an excellent 
panoramic view of the CERN site and the sur­
rounding countryside. The temptation to install a 
revolving restaurant has been successfully 
resisted. 

captured, the higher the energy level f rom 
which absorpt ion can take place and the 
more sensit ive is the phenomenon to the 
surface or 'atmosphere' of the nucleus. 

Another possibi l i ty is the measurement 
of the magnet ic moment of the orb i t ing 
part ic le. As is wel l known f rom studies of 
e lectrons in orbit , energy levels are spl i t 
due to the spin of the part ic le. In the 
exot ic atoms, line doubl ing, or spl i t t ing 
into two energy levels, occurs wi th par t i ­
cles wh ich have a value of V2 for their 
spin (such as the sigma, ant iproton and 
muon) and, if this spl i t t ing can be 
measured, the magnet ic moment of the 
part ic le can be ca lcu lated. 

Apart f rom demonstrat ing the existence 
of s igmic and ant iprotonic atoms, the 
recent exper iments at CERN have pro­
duced, or wi l l produce, informat ion on : 

(i) the mass of the ant iproton (it has 
already been possible to check that it 
di f fers f rom that of the proton by an 
amount less than 500 keV , ' i . e . less than 
about f ive parts in ten thousand) ; 

(ii) the structure of the surface of the 
nucleus (this wi l l come from comparat ive 
studies of pionic, kaonic, ant iprotonic and 
s igmic atoms); 

(iii) the distr ibut ion of part ic les wi th in 
the nucleus (better than previously deter­
mined). 

Also, a line broadening effect coming 
from the line doubl ing ment ioned above 
has already been seen in the measure­
ments on ant iprotonic atoms. Whether 
these measurements can be ref ined to 
such an extent that it wi l l be possible to 
derive a value for the magnet ic moment of 
the ant iproton (and simi lar ly for the nega­
tive sigma) from them remains to be seen. 

The results of the CERN exper iments 
have been presented at the high energy 
physics conference which began at Kiev 
on 26 August and wi l l appear in 'Physics 
Letters' . 

Gargamelle chamber 
body arrives 
On 29 July the chamber body of the heavy 
l iquid bubble chamber Gargamel le, wh ich 
had been eagerly awaited for a long t ime, 
arr ived at CERN from the CAFL work­
shops in France. The exter ior v iew of the 
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chamber seen in the photograph on the 
cover of this issue gives l i tt le idea of its 
complexi ty . 

On the outs ide, heat exchangers are 
welded to the body forming a sort of 
second cas ing, together wi th a large 
number of connect ions and apertures. The 
inside, in contrast wi th the smooth ap­
pearance of hydrogen bubble chamber 
bodies, is r iddled with holes — 21 for the 
f lashes, 8 for the lenses and 44 for the 
expansion system, in addi t ion to four drain 
holes and the beam windows. The body 
thus has almost the structure of a co­
lander, w i th we lded ribs to wh ich the 
expansion system d iaphragms wi l l be con ­
nected. Another str ik ing feature is the 
b lack v i t reous layer cover ing most of the 
inside wal ls . This is a coat ing of epoxy 
resin 0.3 mm thick, wh ich was adopted 
after a large number of tests as the only 
f inish wh ich would ensure that the l iquid 
would remain clear and the lenses of the 
opt ica l system clean. 

The chamber magnet arr ived at CERN 
in June 1968 and del ivery of the rest of 
the equipment , i.e. the large expansion 
system, cameras, f lashes, l iquid f i l ter ing 
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Example of a display of the results provided by 
the beam monitoring equipment. It shows the 
beam profiles in the horizontal (x) and vertical (y) 
planes coming from three proportional multiwire 
chambers during the adjustment of the p5 beam 
in the East Hall in June. 

system, propane storage tanks and con ­
trols, began towards the middle of 1969. It 
has thus been possible over the past year 
progressively to assemble, test and check 
equipment, so that everything is ready for 
the instal lat ion of the chamber body. 

The instal lat ion procedure is as fo l lows: 
1) the chamber body is f i t ted into the 

magnet and a check is made on the fit 
of the var ious components, especia l ly 
those wh ich are connected to both the 
body and the magnet; 

2) it is removed again and any neces­
sary adjustments are made; 

3) all moni tor ing and contro l equ ipment 
is f i t ted ; 

4) the body is f inal ly instal led inside 
the magnet, the expansion system is con ­
nected up, the yoke is rep laced, the 
cameras, f lashes, monitors and contro ls 
are f i t ted. 

This work is scheduled to be f in ished 
ready for the f irst photographs to be taken 
at the beginning of 1971. 

Design features 

Gargamel le has been bui l t as a result of 
a co l laborat ion between the Ecole Poly-
technique, Orsay, CERN and the CEA 
(French Atomic Energy Author i ty) at 
Saclay (which is responsible for c o m ­
missioning and has provided the major 
part of the construct ion costs, wh ich wi l l 
f inal ly amount to almost 25 mi l l ion Swiss 
f rancs). 

We recal l here a few features of its 
design (see also CERN COURIER vo l . 8, 
page 95): 

The useful vo lume is 10 m 3 , wh ich puts 
it immediate ly below the new large hydro­
gen chambers (20 m 3 for the European 
chamber, for example) in the bubble 
chamber 'peck ing order ' . What sets it 
apart f rom other chambers, however, is 
the unusual ly high ratio between the use­
ful vo lume and the total vo lume of the 
body (12 m 3 ) . This is mainly due to the 
design of the opt ical system, compr is ing 
eight wide-angle lenses in two rows of 
four, each of wh ich 'sees' a part of the 
total vo lume. With this ar rangement 
almost the whole of the vo lume subject 
to the magnet ic f ield is avai lable for par­
t ic le detect ion. 

The use of propane or f reon impl ies 
operat ion at moderate temperatures (be­

tween 30 and 60° C depending on the 
mixture) and pressures (between about 15 
and 25 atmospheres). Because of these 
operat ing condi t ions, it is possible to have 
an expansion system wh ich is s imple in 
pr inc ip le, though not in actual con­
st ruct ion. It involves the use of an internal 
polyurethane and elastomer double d ia­
phragm, one s ide of which is in contact 
wi th the l iquid f i l l ing the chamber and the 
other wi th a ni t rogen ci rcui t via wh ich 
pressure var iat ions are t ransmit ted to the 
chamber l iquid. 

For an instal lat ion of the size of Garga­
melle this 's imple ' design results in a 
spectacular assembly for the expansion 
system, the heart of wh ich is a 2.5 MW 
rotary compressor, providing a ni t rogen 
f low rate of 36 000 Nm 3 / h . The compressor 
pumps ni trogen into several tanks at 
s taggered pressure levels, and thus, by 
t r igger ing pi lot e lectr ic valves, contro ls 
the opening and closing of a set of three-
inch fast-act ing valves, providing for de­
compress ion and recompression. 

Construction and testing 

Since 1967, tests have been carr ied out at 
Saclay on a chamber body model of fu l l -
scale d iameter and tenth-scale length 
(cal led the Gargamel le 'sl ice') wi th only 
one lens and no magnet ic f ie ld. These 
tests have been used to perfect the opt ical 
and expansion systems; in addi t ion, they 
have served in the choice of material for 
the d iaphragms and the speci f icat ion of 
the l iquid f i l ter ing system. The 's l ice' has 
since been set up for further tests at 
CERN behind the 2 m hydrogen chamber. 

Beams for Gargamelle 

Final work on the beams to supply Garga­
melle began on 6 August, just after com­
plet ion of the last exper iment on the CERN 
1.2 metre heavy l iquid chamber. 

Two beams are scheduled ini t ial ly: 
1) a neutr ino beam compr is ing a three-

stage magnet ic horn focusing system and 
4000 tons of rebui l t steel sh ie ld ing. A 
large number of the components are taken 
from the previous neutr ino beam-l ine (see 
CERN COURIER vol . 6, page 214). Tests 
are now on hand and the first beam tr ia ls 
are to be before the annual PS shutdown, 
scheduled for 15 November, so that any 

adjustments can be made dur ing the 
shutdown and the neutr ino spectrum can 
then be cal ibrated when the PS starts up 
aga in ; 

2) a beam-l ine, known as G4 to give 
beams of several k inds of part ic le (pions, 
muons and protons) wi th l itt le modi f i ­
cat ion. About 30 pulsed magnets are being 
manufactured. It is hoped to begin oper­
at ing this line after the shutdown and to 
use it for the acceptance tests on the 
chamber (taking about 100 000 photo­
graphs). 

The first experiments 

The f irst exper iments to be carr ied out 
using Gargamel le were approved by the 
Nuclear Physics Research Commit tee 
in June. 

1) A co l laborat ion between Aachen, 
Brussels, CERN, Ecole Polytechnique, 
Mi lan, Orsay and University Col lege Lon­
don, wi l l take probably a mi l l ion photo­
graphs in a neutr ino exper iment (400 000 
in an init ial phase and 600 000 in a 
second) at a PS energy of 26 GeV wi th the 
chamber f i l led wi th f reon. In view of the 
size of the chamber, it is expected that 
about 100 000 neutr ino events wi l l be 
recorded. 

The exper iment has four main a ims: 
a) measurement of the ratio between 

the total cross-sect ions of the neutr ino 
and the ant ineutr ino, and a check on the 
var ious theor ies ascr ib ing values of be­
tween 1 and 3 to this rat io; b) measure­
ment of the total cross-sect ion as a func­
t ion of the energy (over the neutr ino 
energy spect rum f rom 1 to 15 GeV). It 
might be possible, f rom these measure­
ments to detect , by an indirect method, 
the existence of the intermediate boson; 
c) study of the inelast ic cont inuum in high 
momentum transfer regions, and a check 
of the parton mode l ; d) search for the 
intermediate boson by the possible obser­
vat ion of its decay products. 

2) As an ad juct to this neutr ino exper i ­
ment the photographs wi l l be scanned to 
look for cosmic ray interact ions taking 
place in the chamber dur ing the t ime that 
it is sensit ive for the detect ion of neu­
tr ino interact ions. 

3) A co l laborat ion between Bergen, 
CERN and Strasbourg wi l l use 2 GeV/c 
posit ive pions, f rom a version of the G4 
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beam-l ine cal led m12, to take probably 
400 000 photographs in the t ime between 
the two neutr ino exposures. It wi l l be 
a imed at the observat ion of neutral 
mesons and especial ly at the study of 
the decay into two gammas (about wh ich 
l i tt le is known because, up to now, it has 
been di f f icul t to observe) and the decay 
into posit ive and negat ive pions and a 
gamma (which wi l l help c lear up the 
quest ion of the quantum numbers of the 
neutral meson). 

ISR magnets powered 
Commissioning of the main magnet power 
supply for the Intersect ing Storage Rings 
began on schedule on 3 August . Current 
was passed through both comple te magnet 
r ings (268 magnet units) for the f irst t ime. 
The design peak current is 3750 A to pro­
duce a peak f ie ld of 12 kG wh ich wi l l hold 
28 GeV protons in the magnet r ings. The 
power is then 7 MW per r ing. 

Unl ike convent ional acce lera tor magnet 
power suppl ies, the ISR system does not 
need to provide pulsed current. It does, 
however, have qui te except ional stabi l i ty 
cr i ter ia to satisfy in order that the beams 
can be retained c i rcu la t ing in the magnet 
f ie ld for many hours. The magnet current 
has to be held stable to ± 3 X 1 0 ~ 5 of its 
nominal value over ten minutes and to 
wi th in ±10~ 4 over two months. This 
appl ies over the ful l current range needed 
to store beams wi th energies f rom around 
8 GeV to 28 GeV. Two big power supply 
units, of 7 MW each, having ref ined regu­
lat ion systems have been manufactured by 
Smit-Brent ford (Nether lands-UK). 

The init ial tests went very smoothly 
which is no smal l achievement when the 

Intersect ing Storage Rings are the biggest 
accelerator magnet system ever bui l t up 
to now. Tests are cont inuing every week­
day f rom 16.00 h to 06.00 h when the ISR 
tunnel is c losed. 

Dur ing the rest of the t ime, work in 
the tunnel cont inues. Long sect ions of 
the ul t ra-high vacuum system have been 
instal led, baked out and pumped down. 
The vacuum system for the ISR is another 
'b iggest ever' and we must return to it in 
a later issue since it is one of the great 
achievements in connect ion wi th the pro­
ject . The two beam transfer l ines to feed 
the r ings are under vacuum and tests on 
the beam transport magnets have been 
under way for some t ime. The cruc ia l r.f. 
system for both rings has also success­
ful ly passed its f irst tests. 

Beam monitoring 
Since June the Beams Group of the 
Nuclear Physics Division has had a new 
tool to help in the sett ing up of the beams 
feeding exper iments. It consists of a beam 
moni tor based on proport ional mul t iwire 
chambers (PMC) coupled to a computer , 
wh ich provides almost instantaneous 
informat ion on the main features of the 
beam, i.e. energy spect rum, d ivergence 
spect rum, beam prof i le, emit tance, etc. 

The main advantages of this equip­
ment, developed by H. Verwei j and G.B. 
Lindsay (electronics) and J . Baele (pro­
grams), result f rom the propert ies of the 
PMC and inc lude: 

a) operat ion with relat ively intense 
beams (a few mil l ion part ic les per 
second) wi thout becoming saturated — 
thanks to the very short resolut ion t ime 
of the PMC (60 ns); 

b) being unaffected by magnet ic f ie lds ; 
c) prov id ing a high degree of spat ial 

resolut ion a l lowing small sect ions of the 
beam to be analysed. 

The propor t ional mul t iwire chamber 
wh ich is used has wires in two planes 
(horizontal and vert ical) , each plane con­
ta in ing th i r ty- two wires three mi l l imetres 
apart (the d is tance between the wires can 
be changed as needed). A pulse ampl i ­
f icat ion, shaping and stor ing system is 
connected to each wire (the system being 
of the type descr ibed in CERN COURIER 
vo l . 10, page 151). The informat ion thus 
provided is read off sequential ly in groups 
of four wi res and passed to the computer . 
A measur ing system usually compr ises 
three or four chambers of this type in ­
stal led at points along a beam-l ine, usual ly 
in associat ion wi th focusing lenses and 
bending magnets. 

The assembly operates on a sample 
basis ( taking about 100 to 1000 readings 
per burst of part ic les down the beam-
line). The data are handled by an HP 
216/B computer equipped wi th a keyboard, 
a wr i te- in unit, a tape-punch reader and a 
screen. The operator can thus interact 
wi th the computer as the beam is being 
ad justed. Data handl ing is v ir tual ly s imu l ­
taneous, and the results can be ei ther 
d isplayed on a cathode ray screen or 
pr inted out on tape in a number of dif­
ferent ways. 

It is possible, by means of such a 
system: 

1) to obta in a very complete descr ip t ion 
of the beam after only a few bursts, wh ich 
would previously have been possible only 
after several hours; 

2) to understand the behaviour of the 
beam better and to set it up more easi ly 
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Around the Laboratories 

— in the more compl icated cases, th is 
wi l l great ly reduce the t ime former ly 
wasted in t r ia l -and-error set t ings; 

3) to cal ibrate the beam easily, thus 
help ing the exper imenters considerably . 

The equipment was f irst used in June to 
cal ibrate the p5 beam in the East Hal l , 
and gave an accuracy of 0.5 % on the 
momentum measurements. Some improve­
ments have since been made in order to 
increase the f lexibi l i ty and to provide even 
better accuracy. 

Linac troubles 
From the beginning of July the per­
fo rmance of the 50 MeV l inac feeding the 
proton synchrot ron became errat ic and in 
the midd le of the month the PS was 
stopped (from 17 to 19 July) in an at tempt 
to f ind and cure the source of the t rouble. 
It was brought back on the air at reduced 
power. The output current at 50 MeV was 
l imi ted to about 55 mA rather than the 
usual hefty beam of 110 mA. This was be­
cause the beam loading in tank 3 cou ld 
not be compensated for an intense ac­
celerated beam. Fortunately the effect on 
the PS accelerated intensity was compa­
ratively smal l causing a reduct ion in the 
average beam from 1.5 to 1 .4X10 1 2 pro­
tons per pulse. 

The di f f icul t ies seem to have been 
caused init ial ly by a detect ing loop wh ich 
was prot rud ing too far into an r.f. power 
line by about 1 mm. The extent of the 
spark ing damage at this point suggested 
that breakdown had occur red steadi ly for 
some t ime, and had progressively broken 
down cables and components by ref lect ion 
over-vol tages. It had also indi rect ly led to 
fur ther breakdown elsewhere by requir­
ing other parts of the r.f. system to run 
at vol tages higher than normal in order to 
compensate for the loss of power. 

Contr ibut ing to the problems also was 
the s l ight ly lower power capaci ty of a new 
set of cables f rom a di f ferent manu­
facturer, and low gain in one of the beam 
loading compensat ion power ampl i f iers. 
The system was tuned up again sat is­
factor i ly at the beginning of August , but 
it has been dec ided to replace the 
ampl i f ier dur ing the next maintenance 
per iod. 

SERPUKHOV 
Experimental programme 
At the beginning of August several sc ien­
tists f rom the Institute of High Energy 
Physics at Serpukhov visi ted CERN. They 
saw the progress on the items of equip­
ment (fast e ject ion system, r.f. separators) 
being prepared for use on the 76 GeV 
synchrot ron at Serpukhov and studied 
other aspects of CERN's work, part icular ly 
the data handl ing faci l i t ies for bubble 
chamber f i lm. Whi le they were at CERN, 
Professor A.A. Logunov, Director of the 
Insti tute, gave a special seminar to theo­
ret ic ians and a general seminar, together 
wi th Dr. V.A. Yarba, on the exper imental 
programme at Serpukhov. The fo l lowing 
informat ion was drawn f rom the general 
seminar. 

Professor Logunov began by express­
ing his great sat isfact ion wi th the progress 
of the CERN-Serpukhov col laborat ion both 
in terms of the jo int exper iments and of 
the development of machine equipment. 
He expressed his conf idence that the 

co l laborat ion wh ich has begun so very 
wel l wi l l prove sti l l more frui t ful for both 
Laborator ies in the future. 

Performance of the accelerator 

In 1969 the 76 GeV proton synchrotron 
operated for 3700 hours of wh ich 3000 
hours were used for the physics research 
programme. The peak beam intensity was 
1 .5X10 1 2 and the average per cycle was 
0 .6X10 1 2 . The magnet cycle f lat-top at all 
energies up to 70 GeV was up to 1.5 s 
long and usually two or three exper iments 
were tak ing data s imul taneously wi th a 
spi l l t ime of 0.3 to 0.5 s. A fast spi l l suit­
able for bubble chamber physics has also 
been achieved. The machine schedule was 
20 days of cont inuous operat ion fo l lowed 
by a 10 day shutdown. 

In the f irst half of 1970 the accelerator 
operated for 2000 hours and the rel iabi l i ty 
of all components is being steadi ly im­
proved. A long shutdown began on 20 July 
(it wi l l extend to 15 October) and wi l l be 
occup ied mainly in preparat ions for the 
fast e ject ion system. 
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EXPERIMENTS AT SERPUKHOV 

Beam channel Experiment 

Beam 2 1. Total cross-sect ion measurements 

(30-65 GeV/c) 2 . Elastic scat ter ing 

3. 6 m spectrometer 

Beam 4 4. Pion-proton charge exchange 

(20-45 GeV/c) 5 p jon-neutron backward scat ter ing 

6. Search for heavy part ic les and ant inuclei 

7. CERN-Serpukhov missing mass spect rometer 

8. 2 m heavy l iquid bubble chamber f rom Dubna 

Neutral Beam 9. Neutral kaon, regenerat ion on hydrogen 

Internal Beam 10. Elastic proton-proton and proton-deuter ium 
scatter ing 



Diagram of the layout of beams in the large 
experimental hall of the 76 GeV proton synchro­
tron at the Institute of High Energy Physics, 
Serpukhov. 
Some information of the beam parameters 
and the experiments is given in the accompany­
ing article. 

Beam-lines 

In 1969 four beam-l ines were mainly in 
use. Beam 2 provides negat ive part ic les in 
the momentum range 30 to 65 GeV/c wi th 
beam intensit ies f rom 10 4 to 7 X 1 0 5 . Beam 
4 covers the momentum range 20 to 
45 GeV/c with beam intensity of 10 6 at 
32GeV/c . Beam IK7I° suppl ies neutral 
part ic les, the intensity of the neutron beam 
being 10 7 . Beam 10 came into operat ion at 
the end of 1969 to give low energy nega­
tive part ic les in the range 10 to 13GeV/c . 
The beam intensit ies are 3.5 X 1 0 6 for 
pions, 3 X 1 0 5 for kaons; 10 5 for ant i -
protons. 

Other beams are — Beam 6 wh ich is 
used for sett ing up and check ing equip­
ment (it has a momentum range of 0.8 to 
20GeV/c wi th an intensity of 10 6 at 
2 GeV/c) and Beam 7 wh ich is the long 
beam-l ine to feed the Mirabel le bubble 
chamber. Units, such as magnets, lenses, 
vacuum chambers and co l l imators , have 
already been tested and some have been 
instal led. It is scheduled to come into 
operat ion wi th d i f f ract ional ly scat tered 

protons about the end of this year. Some 
prel iminary work is also going on to have 
posit ive part ic le beams drawn f rom the 
internal target feeding Beam 2. 

Recent studies have revealed the possi­
bi l i ty of having an electron beam at a 
momentum of 30GeV/c wi th an intensity 
of 10 4 to 10 5 e lectrons per cyc le and an 
electron beam-l ine wi l l be instal led. 

Recent experiments 

The results f rom Serpukhov wh ich raised 
the most exci tement were those f rom the 
first CERN-Serpukhov exper iment (re­
ported in vol . 9 page 232). Total cross-
sect ion measurements wi th negative part i ­
cles (pions, kaons and ant iprotons) on 
hydrogen and deuter ium targets were wel l 
out of l ine wi th what was expected f rom 
the measurements previously carr ied out 
at lower energies. 

The Serpukhov component of the jo int 
team have now repeated the exper iment 
using a l iquid hydrogen target wh ich 
enables more precise and more careful ly 
contro l led measurements to be made than 

wi th the gaseous hydrogen target of the 
jo in t exper iment. The results are in good 
agreement wi th those f rom the jo int ex­
per iment. The total cross-sect ion curves 
at high energies remain much f latter than 
expected. 

Deduct ions of the di f ference between 
the cross-sect ions of negative and of pos i ­
t ive part ic les can be made in a round 
about way via the measurements on deu­
ter ium. Theor ies predict that these should 
become equal but the measurements show 
that this does not happen at least unti l 
at extremely high energies. These results 
put the Pomeranchuk theorem and the 
Regge pole model in disarray. 

It is important to check the indirect 
deduct ions regarding posit ive part ic les 
and this wi l l begin when posit ive part ic les 
are avai lable about the end of this year. 

An exper iment on charge exchange of 
negative pions on hydrogen 

jt" + p - > Jt° + n 
is now at the stage of analysing data. 
Opt ica l spark chambers and scint i l la tors 
counters are used. The d i rect ion of the 
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gamma rays from the neutral pion and 
their energies can be est imated f rom the 
shower wid th observed in the chambers. 

A complex exper iment to study scatter­
ing ampl i tudes of neutral kaons on pro­
tons (in the momentum range 15 to 
25 GeV/c), being carr ied out by a team 
from Dubna, started taking data in May 
of this year. The detect ion equipment 
inc ludes a spectrometer wi th magneto­
str ict ive spark chambers p laced before 
and after the magnet, all operat ing on- l ine 
to a BESM-3 computer. The system is 
t r iggered by hodoscope counters. 100 000 
t r iggers had been registered pr ior to the 
shutdown at a rate of twenty per cyc le 
and prel iminary results on the regene­
ration cross-sect ion may be presented at 
the Kiev Conference. 

An exper iment on elast ic scat ter ing of 
negative part ic les on hydrogen using a 
hodoscope system of sc int i l la t ion counters 
has begun tak ing data and has some pre­
l iminary results. 

The study of elastic proton-proton and 
proton-deuteron scat ter ing, using the 
internal beam of the synchrot ron, has 
been comple ted. This exper iment used the 
gas jet target developed at Dubna (see 
vol . 10 page 190) together wi th semi ­
conductor detectors and had very low 
background. 

A search for new heavy part ic les and 
ant inucle i wi th l i fet imes in excess of 1 0 _ 8 s 
is in progress using t ime-of- f l ight t ech ­
niques. 

Observat ion of ant ihe l ium—3 in an ex­
per iment wh ich f in ished at the end of last 
year has already been reported. Five such 
nuclei were detected, for the f irst time., 
f rom among 2 X 1 0 1 1 part ic les, using Che-
renkov and scint i l lat ion counters. 

More recently, exper iments wi th ant i -
protons and ant ideuterons were comple ted 
measur ing such things as the mass, 
absorpt ion cross-sect ions and b ind ing 
energies for the ant ideuteron. The total 
cross-sect ions of ant iproton-deuteron and 
ant ideuteron-proton have been compared 
as a check of CPT invar iance. No di f fer­
ence between the cross-sect ions was 
detected wi th in the l imits of the exper i ­
mental errors. 

The missing mass spectrometer exper i ­
ment (the second CERN-Serpukhov exper i ­
ment wh ich was descr ibed in vo l . 10 
page 78), has begun wel l . On 18 May all 
the equipment was assembled and the 
first data tak ing run began on 28 June 
using a pion beam set at 25 GeV/c to 
scour the missing mass range f rom 2 to 
3.5 GeV. The qual i ty of the beam has been 
very good and it is hoped to have re­
corded several mi l l ion t r iggers before the 
end of the year. There have been d i f f i ­
cul t ies at the Geneva end of the 'aero­
plane-on- l ine' system, whereby it had been 
hoped to have very rapid turn-round of 
the data tapes from the exper iment 
brought dai ly to CERN for analysis on the 
CDC 6600, but the use of a telex pr int-out 
f rom CERN to the local control room in 
the Serpukhov exper imental hall has given 
a 24 hour feed back of results. A l ink be­
tween the CDC 3100, wh ich is used on­
line in the exper iment, to the BEMC 6 
large computer at Serpukhov is being 
developed so that the Serpukhov -scien­
tists in the co l laborat ion can part ic ipate 
more ful ly in the analysis stage. The co l ­
laborat ion is going extremely wel l . 

Among the exper iments wh ich are in 
course of preparat ion are a search for the 
W boson, a search for Dirac monopoles, 
a study of polar izat ion effects in high 
energy negative pion-proton scatter ing (a 
Saclay/Serpukhov experiment) and a study 
of p ion-electron scatter ing which wi l l be 
carr ied out by scient ists f rom Dubna, Ser­
pukhov and several Laborator ies in the 
USA. (This is the f irst Soviet-American 
col laborat ion in an exper iment involving 
equipment transfer. The USA component 
of the jo int team wi l l be led by D .J . 
Dr ickey of the University of Cal i fornia Los 
Angeles. Also, two Soviet scient ists, P. 
Ermolov and A. Mukhin, are at Batavia and 
Soviet teams wi l l be able to propose 
exper iments for the USA 500 GeV acceler­
ator.) The exper imental programme of 
neutr ino research is sti l l being evolved. It 
wi l l use the heavy l iquid bubble chamber, 
SKAT, wh ich is scheduled to be in oper­
ation by the end of 1972. The other main 
component of the bubble chamber pro­
gramme wi l l involve Mirabel le and has 
been descr ibed before in CERN COURIER 
(vol. 10, page 118). 

BATAVIA 
66 MeV linac beam 
On 30 July the f irst three l inac tanks were 
all in operat ion to produce a proton beam 
accelerated to 66 MeV. Of the remaining 
six tanks — tanks 4 and 5 are comple ted ; 
tanks 6, 7 and 8 are being assembled; 
the last components for tank 9 are ex­
pected to be del ivered soon. The l inac's 
next big date is 1 October when it wi l l 
del iver a 139 MeV beam to the 8 GeV 
Booster. 

A quarter of the Booster ring is instal led 
and has been powered. Part of the in­
ject ion l ine, wh ich wi l l br ing in a 200 MeV 
beam when the l inac is completed and is 
in operat ion, cont ro l led and adjusted via 
a computer . The f irst two r.f. cavit ies for 
the Booster were moved into place on the 
scheduled date of 24 July. (These 
scheduled dates, known to some by the 
resounding name of 'mi le stones', are 
referred to by those responsible for meet­
ing them as 'mi l l stones' . But they haven't 
missed many yet.) 

The f irst f ive cel ls of the main magnet 
ring were instal led by the end of July. A 
hundred magnets had been completed by 
then and manufacture, by the Laboratory 
itself, of the inner coi ls wh ich need more 
careful contro l is ahead of schedule and 
ahead of the rate at wh ich outside manu­
facturers are produc ing the outer coi ls. 

OXFORD 
Fast PEPR System 
In the course of measur ing its f irst 13 000 
product ion events, a PEPR device con­
structed at Oxford University in 1966-67, 
has measured f i lm of 740 MeV/c negative 
p ion-proton interact ions at rates of be­
tween 150 and 430 events per hour. The 
upper rate is obta ined when measuring 
two prong events (on average one event 
per 4 frames) for wh ich frame number, 
topology and vertex guidance (to 1 mm 
accuracy on f i lm in one view) have been 
def ined by an operator at a convent ional 
scanning table. Whi le the exper iment was 
chosen to be a s imple one to measure 
and the total number of events in it was 
smal l , the Oxford group believes its 
results are a foretaste of the high measur-
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Table : — Vital stat ist ics for the 
measurement of a 10 000 event batch 
of two prong events on f i lm of 
740 MeV/c negative p ion-proton inter­
act ions. 

Vertex posit ion in one 
v iew zoned to : 
Elapsed t ime: 
PDP6 t ime: 
Auto events: 
Helped events: 
Total events: 
Total events/PDP 6 
t ime: 

Helped events/total 
events: 
MATCHING/ 
GEOMETRY fa i lures: 
Kinemat ics fa i lures: 

Helix f it s tat ist ics: 
Peak: 

1 % tai l beyond: 

4 mm 
80 hours 
64.6 hours 
8728 
1370 
10 098 

156 events/h 

1 3 . 5 % 

1 3 % 

1 .5% 

7 |im 
25 \im 

ing speeds that CRT devices wi l l be 
reaching routinely in the next year or so. 

PEPR is a CRT line d ig i t iser of the type 
f irst proposed and const ructed by L. 
Pless at MIT. The Oxford system is s imi lar 
to that of MIT except that a PDP6 com­
puter is used rather than a PDP10, and an 
improved CRT has been developed to 
give a smal ler and br ighter l ine on the 
f i lm. The programs used at Oxford occupy 
30 K words of storage wi th the general 
strategy der ived f rom the successful 
POLLY system at Argonne (CERN 
COURIER vol . 9, page 275) wh ich enables 
t racks associated wi th a vertex to be 
rapidly d is t inguished f rom all others in 
the zone of interest. The main di f ference 
f rom POLLY is that all detect ion, fo l low­
ing, and measurement of t racks is done by 
using a 1 mm long line image on the f i lm 
(formed by the act ion of quadrupoles on 
the electron beam of the CRT). 

The line is handled by basic scanning 
routines, which are the only part of the 
program not wr i t ten in Fortran IV. A par­
t icu lar ly fast t rack- fo l lowing program has 
been wr i t ten, wh ich maintains the l ine 
tangent ia l to the t rack whi le predict ing 
along its length. A typ ica l beam track 
f rom the 80 cm hydrogen bubble chamber 
can be fo l lowed and complete ly measured 
in about 60 ms. The program outputs 
'master points' on all t racks wh ich it has 
associated with a vertex in a given view. 
A special ly wr i t ten off- l ine MATCH pro­
gram matches the t rack images f rom all 
three views, labels them, and d iscards 
any redundant t racks wh ich may have 
appeared to intersect the vertex in some 
view. The remaining t racks are ready for 
input to the geometr ica l reconstruct ion 
program where they are indist inguishable 

The PEPR system for the automatic measurement 
of bubble chamber film constructed at Oxford 
University. It is currently measuring film at rates 
in excess of 150 events per hour and could be 
capable of development to very high measuring 
speeds. 

(Photo Oxford University) 

f rom manual measurements — except 
that, as wi th HPD and other automat ic 
machines, the helix fit residuals are found 
to 'peak' some 3 j im lower. 

The PEPR programs inc lude 'HELP' 
faci l i t ies using a monitor CRT on wh ich 
the program presents to the operator a 
local scan of any area of f i lm in wh ich 
some doubt or ambigui ty has ar isen. The 
operator can then indicate exact vertex 
posi t ion, clear points on t racks, etc. using 
a l ight pen. However, a l lowing the oper­
ator to intervene and attempt to rescue 
all doubt fu l events on-l ine, reduces the 
measur ing rate to only 150 events/hour. 

In future product ion runs, a compromise 
may be adopted in wh ich events whose 
beam t rack is not clear ly d is t inguishable 
f rom other beam tracks in at least two 
views (by 100 j im for at least 5 mm) are 
detected in the pre-scan and not pre­
sented to PEPR at al l . This wi l l reduce 
the need for operator intervent ion to 
around 5 % of events measured, so that 
a measur ing rate of 200-300 events per 
hour is mainta ined. 

The next product ion run wi l l be some 

100 000 events on f i lm from the CERN 2 m 
hydrogen bubble chamber of 3.6 GeV/c 
negative kaon-proton interact ions. Exper i ­
ence ' tuning up' for this run indicates that 
four and six prongs are measured as fast 
as two prongs. New programs have been 
inc luded to measure ionization of all 
t racks and end points of s topping t racks. 
Both use the spot (instead of the usual 
l ine), scanning it across the t rack at 
10 | im or #2Q j im intervals. Prel iminary 
measurements on minimum ionizing t racks 
show a standard deviat ion of about 1 0 % 
on the measured ionizat ion: this measure­
ment takes about 100 ms extra per t rack 
output. 

Once the negative kaon-proton exper i ­
ment is sol id ly in product ion, development 
work wi l l begin on dispensing wi th the 
prescan informat ion al together for exper i ­
ments in wh ich the f i lm qual i ty is good 
(i.e. uni form i l luminat ion and beam d is t r i ­
but ion). At the same t ime, a three-view 
PEPR is being constructed to al low imme­
diate access to other v iews of a given 
track, to avoid the disadvantages of do ing 
a 'post mor tem' match as at present. 
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a good start for something bigger you can build up 

binary 
selec-

Count Capacity per channel: 
10M or Z»-1t switch - selectable 

Memory cycle 
Data output is aval 
rial-parallel printers 
magnetic tape 
Simultaneous data 
and print-out ( t a l 
No. 6M7tQ.v'V;| 

NIM-compatible modular 
expandable 

CDEPTD A CPflDC 

MODULAR 8000 MONTEDEL 

your needs 
irow simply by changing 

adding modules 

IDEAL FAR- Nuclear spectrometry • Time-of-flight studies • Activation analysis • Mossbauer experiments 
iuchl run. signal averaging • Half-life studies • Dynamic studies with scanners and gamma-cameras. 

LABEN Divisione della MONTEDEL - Montecatinî Edison Elettronica S.p.A. Milano - Via E. Bassini 15 - telefono 2365551 - telex 33451 



Ultra High Vacuum 
Meter IMG - U 2 

Measuring range: 
10-3 to 10-1 3 Torr 
Indication: linear 
and logarithmic 

4 5 

\ \ -6 / / / v 

T O R R 
UHV IONIZATION GAUGE CONTROL UNIT IMG-U2 

This instrument is compact , rel iable 
and extremely accurate. It is the ideal 
instrument for exact ing requirements, in 
laboratory and product ion appl icat ions 
where the success of any vacuum pro­
cess depends on accurate and repro­
ducib le indicat ion of the pressure in 
the high and ultra high vacuum range. 
For example, in nuclear research, in 
space simulat ion chambers, in the in­
vest igat ion of absolutely c lean sur­
faces, and in UHV coat ing plants etc. 
In developing the IMG-U 2, which has 
evolved f rom the wel l -known IMG-U 1 
— the aim was to const ruct , a hot 
cathode ionisat ion manometer so rel i ­
able in operat ion that the major ad ­
vantages of this pr inc ip le, namely, ac­
curate and reproducib le indicat ion of 
pressure, could be ult i l ised to the fu l ­
lest possible extent. 
Not only does the IMG-U 2 ful f i l this 
basic aim, but a lso: 
— its measuring range is extended in 

the ultra high vacuum range; 
— it has an addi t ional logar i thmic mea­

suring range; 
— it can be operated wi th any Bayard-

Alpert gauge head. 

Other features: 
— very wide measur ing range, total 

pressure indicat ion over 11 l inear 
decades; 

— cont inuous pressure indicat ion f rom 
5 x 1 0 - 4 to 5 x 1 0 - 1 1 on logar i thmic 
scale, respectively 5 x 10-s to 5 x 10-12 ; 

— extended emission range, wi th stabi ­
l ised, inf initely var iable emission cur­

rent; 
— high stabil i ty of the measurement 

ampl i f ier with minimum zero point 
dr i f t ; 

— gauge factors adjustable, f ixed at 
C = 5, 10 and 25, infinitely variable 
f rom 5 - 3 0 ; 

— selector switch provided for operat­
ing gauges with a modulator ; 

— f i lament protect ion relay which swit­
ches off the f i lament in the event of 
excessive.pressure rise (provided wi th 
an addit ional make and break con ­
tact for other monitor ing or contro l 
funct ions) ; 

— signal outputs of 10 and 100 mV 
al low connect ion of addi t ional instru­
ments for moni tor ing, contro l and re­
gu la t ing ; 

- t h e IMG-U 2 can be used as a 19" 
rack module, or if provided with side 
panels, as a bench model which can 
be stacked. 

Gauge Heads for use wi th the IMG-U 2 
Any Bayard-Alpert ionisation manometer 
gauge heads (either wi th or wi thout 
modulator) can be operated wi th this 
instrument, but to obtain the guaran­
teed performance of the IMG-U 2, it is 
advisable to use gauge heads either 
built or recommended by BALZERS: 
— glass gauge heads with 2 pure metal 

(W), or burnout proof oxide cathodes 
with hard glass seal suitable for con ­
nect ing to pyrex glass; 

— highly sensit ive immersion gauge 
heads on metal f langes, wi th inter­
changeable tungsten cathodes and 

either wi th or wi thout a modulator, 
depending on the gauge head type. 

We also manufacture: 
Thermocouple- , Pirani-, Co ld- and Hot-
cathode-Vacuum meters, Quadrupole 
mass spectrometers, vacuum switches 
for the medium and high vacuum range, 
Halogen leak detectors and the Halo-
gen-sniff ler. 

Please request further detai ls. 

BALZERS AKTIENGESELLSCHAFT 
fur Hochvakuumtechnik und Dunne Schichten 
FL-9496 Balzers • Principal i ty of Liechtenstein 

United K ingdom: 
BALZERS HIGH VACUUM LIMITED 
Berkhamsted, Herts., 
Te lephone: Berkhamsted 2181 
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CERN Stores 

The Surplus Stock and Salvage sect ion has a large 
select ion of used e lect ronic materials, also used 
electronic components in good condi t ion. 

Those interested should contact the Head of Stores 
for further informat ion at the fo l lowing address: 

CERN - 1211 Geneva 23. 

Technical Rubber 
and Plast ics Goods 
This is your 
address: 

8051 Zurich 
Tel. (051) 40 11 00 

Ask for free literature by sending this coupon 
• hose catalogue 
• hydraul ic hose catalogue 
• air hose cata logue 
• o-r ings and seals catalogue 
• rubber sheet ing sample book 
• rubber and plast ics prof i les 
• protect ive rubber gloves 
• MAAGinform per iodical 
• d ie lectr ic materials 

Name 

Department 

Internal te lephone No 

Special interests 

Signature Date 

We have special radiation resistant rubber com­
pounds that give unique service - please contact us 
for hoses, profiles, sheets, seals, cables. 

N E W ! 
from EH-Research Laboratories pulse generator Model G-710 

Price 
is low, 
performance 
characteristics 
are not. 

Price: Sfr. 1900.-
( f rom Zurich) ^ 

' 50 MHz pulse repet i t ion f requency 

• rise and fall t ime of less than 5 ns 

ampl i tude of 250 mV to + 5 into 
50 ohms 

duty factor greater than 50 percent 

no internal adjustments required 

single or double pulse, swi tch 
selected 

Dimensions: 
Cabinet 3 " - W high 
8" in w ide 

12" in deep 

For further information please contact: 

Omni Roil Omni Ray AG, Instrument Department 
Dufourstrasse 56 - 8008 ZURICH 
Tel (051) 478200 - Telex 53239 
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CHASSIS ALIMENTATION 
CAMAC 
• Ce châssis pour t i ro irs 5 unités est destiné à 

l 'al imentation des éléments fonct ionnels 
normalisés CAMAC EUR 4100. 

• Permet le montage de 24 t i ro i rs et leur 
polar isat ion. 

o Util ise l 'al imentation type P 7 A L J 1 0 délivrant: 
+ & — 24 V 3 A 
+ & — 12 V 3 A 

+ 6 V 25 A 
- 6 V 1 0 A 
+ 200V 0,1 A 
117 V 50 Hz 0,5 A 
Puissance uti le 200 watts 

• Trois venti lateurs. 

• Visual isat ion d'une surcharge par voyant 
sûr chaque tension. 

CARACTÉRISTIQUES PROVISOIRES 

SERVICES COMMERCIAUX 

51 , RUE DE L'AMIRAL-MOUCHEZ 

75-PARIS X I I I e 

Tél . 588 45 39 - 5 8 8 1 6 39 

SAPHYMO-SRAT 
DÉPARTEMENT ALIMENTATIONS 
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Tension de sort ie I ± 24 V I ± 12 V + 6 V I — 6 V I + 2 0 0 V 

Plage de réglage ± 2 % ± 2 % + 5 à —15 % + 5 à —15 % ± 10 % 

Précis ion du réglage ± 5.10" 4 ± 5.10~4 ± 1CT3 ± 10~3 

Taux de régulat ion en fonct ion du réseau , R i n _ 4 

( + 1 0 % à — 1 2 % ) - D - n u 

Régulat ion pour 100 % de var iat ion de charge et des * + 1 Q _ 3 

var iat ions du réseau ( + 1 0 % à —12 %) ~~ 

Stabi l i té g lobale (réseau-charge-température) ± 5 .10 - 3 I ± 10~2 I +2 ,5 .10" 2 ± 1 0 - 2 ± 10~2 

Coeff ic ient de température de + 1 0 °C à + 4 5 °C 5.10- 5/°C | 2.10~ 4/ oC | 3.10- 4/°C 

Dérive en fonct ion du temps 8 h 10~3 

24 h. ± 3.10- 3 

6 mois ± 5.10" 3 

Fluctuat ions en sort ie crête à crête < 2 mV < 2 mV < 5 mV < 5 mV 5 mV 

Réponse transi toire (overshoot et undershoot < 10 % ) < 20 jis 

Stabi l isat ion thermique ^ 30 mn 

Plage de température 0 °C à + 5 5 °C 

Impédance dynamique de sort ie jusqu 'à 100 kHz < 0,3 Q 

Sécur i té é lectronique en courant indiv iduel le par l imi tat ion de courant fusible 

Dis jonct ion de l 'a l imentat ion provoquée par + 1 5 ° / + 1 5 ° / + 2 5 ° / + 1 5 % 
des surtensions de : 0 0 0 

Protect ion thermique 2 v ig i thermes: 0 max. —20 °C: voyant blanc 
0 max.: coupure de l 'a l imentat ion 

Réseau 220 V 50 Hz (possibi l i té 117 V) 



H o w t o p o w e r y o u r C A M A C m o d u l e s ? 

w i t h t h e SEN CAMAC HIGH POWER CRATE 

# * » • 

|j|Hiii| 

jjjjjjjjjjj |MMIW'<^ 
ÏMMMm 

2 0 0 W 
available ou tpu t power 

Protect ion against : excessive to ta l power consumption 

overload of individual voltages 

output voltage increase 

overheating 

Efficient cool ing of the modules and the power supply 

Representatives throughout Europe and The United States 

31 Av. Ernest-Pictet-1211 GENEVA 13/Switzerland-Tel.(022)442940 

E L E C T R O N I Q U E 
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+ 6 V II ^^6V H ± 1 2 V || ± 2 4 V || + 2 0 0 V II 117V 
2 5 A || 10A || 3 A || 3A || 50mA || 300mA 

regulated | | no reg. | | ac  



Angst+Pfister 

• Synthetic and Natural Rubber 

• Engineering Plastics 

• GACO Sealing Products 

• Power Transmission Elements 

52-54, route du Bois-des-Frères 

1211 LE LIGNON-GENÈVE 

Tel. (022) 4514 00 

ZURICH MILAN PARIS 

SPECIAL 
NUCLEAR 
SHIELDING 

CHEMTREE CORPORATION 

Central Valley, N.Y. 914-928-2293 

P L U G - I N 

CONNECTION FOR 

CIRCUIT BOARDS 
« HIGH QUALITY » 

Type STV 32, 64, 96 pins 

Temperature range: —55°...+ 125° C 
Resistance against shock and vibration: 
no contact failure >/ 1 ms at 50 g between 

10 and 2000 c/s 

Designed according to: VG 0095324 
Tested according to: 

CEI and DIN standards 

Application: 
Space research, aviation, military 
equipment, general electronic 
equipment of high quality 

Suitable for single - double - or multilayer -
prints. 
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CHRONETIC. 



Gate problems stop here 

The GA100/N 
First gate amplif ier 

module w i t h bu i l t - in 
power supply to conserve 

premium bin power. 

Inputs: 
Lo In : 

Direct-coupled "b r i dg ­
i n g " input for N I M -

standard fast logic or 
complement logic signals. 

H i - l n : 
Direct-coupled for 

NIM-standard slow data 
transmission signals. Also 

accepts negative signals 
( - 4 to - 1 2 V ) . 

Outputs: 
Fanout: 

Two independent 
outputs per section. 

Levels: 
Normal or complement. 

" 1 " = 10V 
at 250 mA max. 

" 0 " = sinks up to 200 
mA at output 

voltage < 1 V. 

W i d t h : 
Approximately 

same as input w id th . 

Risetime: 
100 nsec (can be changed 
to a m in imum of 50 nsec). 
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The GD150/N 
Precision delay and gate 
functions provided in 
one module . 

Inputs: 
Lo In : 
NIM-standard fast 
logic signal of w id th 
w ider than 2 nsec. 
Hi I n : 
NIM-standard slow 
data transmission signals 
( + 3 t o + 1 2 V ) . Also 
accepts negative signals 
ié-2 to - 1 2 V ) . 

One Shot: 
One and only one output 
per switch activation. 

Blank I n : 
NIM-standard fast logic 
signals of w id th greater 
than 5 nsec. Delayed out­
puts are blanked for dura­
t ion of blanking input. 

Timers (delay and w id th ) : 
Range: 
0.1 /usee to 110 /xsec. 
Accuracy: 
10 nsec or ± 5 % of setting. 
Random j i t ter : 
< 1 part in 10*. 

Outputs: 
Delay: 
One normal and 
one complement N I M -
standard fast logic output 
for durat ion of delay 
interval. 

Hi Ou t : 
+ 2 . 5 to + 1 0 V , 
adjustable; for durat ion 
of w id th interval. 

Lo O u t : 
One " d u a l " normal and 
one " d u a l " complement ; 
for durat ion of w id th 
interval. 

NUCLEAR INSTRUMENTATION DIVISION 

Make the most of the gating features of each — o r combine them for greater fanout and 
more flexibil i ty. For addit ional information on the solution of your gate problems, contact 
EG&G Inc., Nuclear Instrumentation Division, 36 Congress Street, Salem, Massachusetts 
01970. Phone (617) 745-3200. Cable: EGGINC-Salem. TWX: 710-347-6741. Telex: 949469. 
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Tips + Topics 

P.O. Box, 8021 Zurich, Tel. (051) 42 99 00 
baerlocher 


