


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 3200 people and, in 
addition, there are about 1000 Fellows 
and Scientific Associates. Twelve Euro­
pean countries contribute, in proportion 
to their net national income, to the 
CERN Laboratory I budget, which totals 
410 million Swiss francs in 1975. 

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 1975 is 237.9 million Swiss francs 
and the staff totals about 450. 

CERN COURIER is published monthly 
in English and French editions. It is 
distributed free to CERN employees 
and others interested in sub-nuclear 
physics. 
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More particles 
More excitement 

This t ime it was the DESY Laboratory 
in Hamburg that react ivated the fever 
in the wo r l d of h igh energy physics 
by f ind ing a new particle l inked to 
those discovered at the end of last 
year. Wi th in hours of the DESY f i nd , 
Stanford was churn ing ou t addi t ional 
in format ion and theoret ic ians were 
again pacing their off ices w i t h o u t 
Jheir feet qui te t ouch ing the f loor. 

W e begin w i t h a rapid recap. To ­
wards the end of last year, at Brook-
haven and at Stanford a heavy particle 
of except ional stabi l i ty was dis­
covered. Its mass is 3.1 GeV and it 
lives a thousand t imes longer than 
any other particle w i t h that sort of 
mass. Stanford then f ound another at 
3.7 GeV. The theoret ic ians favour i te 
explanat ion is that they consist of a 
quark ( Q c ) wrapped together w i t h its 
ant iquark ( Q c ), these quarks having 
a complete ly new property g iven the 
name 'charm' . (See December 1974 
issue for the story of the discoveries 
and the Apr i l issue of th is year for an 
explanat ion of charm.) 

The charm idea best f i ts the obser­
vat ions ( though other interpretat ions, 

i part icular one invo lv ing a dif ferent 
property called 'colour ' , are certainly 
not dead) but it is not prov ing easy to 
isolate a charmed particle. The new 
discovery has come a long at a good 
t ime to prop up the belief in charm. 

A team f rom the Technical U n i ­
versity of Aachen, the Universi ty of 
Hamburg , DESY, Max Planck Inst i tute 
for Physics at M u n i c h and the U n i ­
versity of Tokyo were using the DASP 
detect ion system (a doub le arm 
spectrometer described in December 
1974) at one of the interact ion regions 
on the e lect ron-posi t ron storage r ings, 
DORIS. They looked at e lec t ron-
posi t ron col l is ions w h i c h created the 
3.7 GeV particle and wa tched the 
decay of the (3.7) into the (3.1) w i t h 
photons coming off. They saw photons 
of d ist inct energy around 4 0 0 M e V 
and 200 MeV indicat ing that the (3.7) 

had decayed to an intermediate 
particle 

(3.7) - X + y 

w h i c h had then decayed to the (3.1) 

X - > ( 3 . 1 ) + T 

At the t ime of w r i t i ng , s ix ty- f ive 
such events have been recorded in 
DASP. 

On 14 Ju l y the team at DESY were 
conf ident of wha t they were seeing and 
the te lephone lines started humming 
again. Someone jumped on a plane to 
Geneva c lu tch ing the results to be 
passed to the Editor of Physics Letters 
summoned to the airport. A n d then the 
SPEAR storage ring at Stanford jo ined 
in. SPEAR was able to say that the 
first pho ton to come off was the 
200 MeV photon (a Doppler broaden­
ing effect was seen w i t h the 400 MeV 
pho ton since its parent particle was 
m o v i n g ) . Thus the new particle is 
p inned d o w n at 3.5 GeV and the 
decay chain is 

(3.7) - (3.5) + y (200 MeV) 

(3.5) -> (3.1) + Y (400 MeV) 

Data f rom SPEAR on decays involv ing 
mesons was then analysed and has 
also s h o w n the (3.5) particle, re in­
forc ing the photon data. These decays 
are, for example 

(3.5) -> 7T+ + 7T+ + 7T- + 7T-

(3.5) - TT + T T + K + K 

It is possible that other particles are 
lurking around the same energy region 
and the hunt is on for these. 

The charm advocates are del ighted 
about the discovery. First of all if the 
(3.1) and (3.7) are, as w e believe, 
particles w h i c h feel the st rong inter­
act ion (hadrons) then , as w i t h the 
wel l k n o w n hadrons, there is l ikely to 
be a sizable fami ly of them. Secondly, 
if the hypothesis that the (3.1) is a 
charmed quark — charmed ant iquark 
pair is correct, then the combina t ion 
can be expected to exist in several 

energy states rather close together 
This phenomenon is famil iar f rom 

atomic physics where w e can th ink of 
an electron si t t ing in an orbit around 
a nucleus. The dif ferent possible c o m ­
binat ions of its o w n spin and of its 
angular momen tum as it swir ls around 
the nucleus enable it to live in one of 
several energy states. It is when 
electrons move f rom one orbit to an 
other g iv ing off energy as a photon 
that w e see these dif ferent possible 
energy states because of the dist inct 
emerg ing photon energies. It is fasci­
nat ing that a similar sending off of a 
dist inct quant i ty of energy as a pho ton 
seems to be te l l ing us that the new 
particles are ( Q c , Q c ) combinat ions 
in di f ferent energy states. Many t heo ­
rists expect that three states (three 
particles) w i l l be found around 
3.5 GeV. Note that these particles are 
more to r tuous combinat ions of ( O c , 
Q c ) than the (3.1) and (3 .7 ) . They 
w i l l have di f ferent characterist ics (or 
di f ferent quan tum numbers) f rom the 
(3.1) and (3 .7 ) . They cannot be 
fo rmed direct ly in the e lec t ron-pos i ­
t ron col l is ions g iv ing a photon w h i c h 
then converts to a particle because the 
quan tum numbers are not r ight and 
this explains w h y they were not f ound 
in the init ial search six months ago. 
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CERN News 

CERN 124.7.75 

Extended collaboration 
with Soviet scientists 
On 10 J u l y a Protocol was s igned by 
Director General W.K. Jentschke, re­
present ing CERN, and Deputy Chair­
man I.G. Morozov , representing the 
USSR State Commit tee for the U t i ­
l ization of A tom ic Energy, extending 
the col laborat ion w h i c h already exists 
be tween CERN and high energy 
physics centres in the Soviet Un ion . 
The Protocol opens up, for the Soviet 
scientists, access to the CERN Inter­
sect ing Storage Rings and the 4 0 0 GeV 
proton synchrot ron. It is a further 
stage of the col laborat ion w h i c h gives 
Western European scientists access to 
the 76 GeV proton synchrot ron at 
Serpukhov w h i c h was for several 
years the highest energy accelerator 
in the wo r l d . 

Part icipat ion in the research pro­
gramme at Serpukhov was under the 
auspices of an Agreement s igned in 
1967 (see Ju l y issue 1967 ) . The new 
Protocol is an addi t ion to the Agree­
ment w h i c h was evolved dur ing 
meet ings in the USSR in October 1974 
and in February. Its main elements are 
as f o l l ows : 

Proposals for exper iments, invo lv ing 
Soviet and Western European sc ien­
tists in co l laborat ion, may be sub­
mi t ted for the experimental pro­
grammes of CERN or the Insti tutes of 
the USSR State Commit tee or of the 
USSR Academy of Sciences. They w i l l 
be submi t ted th rough a jo in t scient i f ic 
commi t tee to the Laboratory where 
they w o u l d be carried out , for approval 
in accordance w i t h the normal Labo­
ratory procedures. CERN reserves the 
r ight to l imit the number of such 
col laborat ive exper iments to one at a 
t ime t hough there cou ld be overlaps, 
part icular ly dur ing the sett ing up 
stages. Al l the associated adminis t ra­
t ive measures (exchange of personnel 
and equ ipment , e tc . . . ) w i l l be car­

ried out on a reciprocal basis as far as 
possible. Financial and other ob l iga­
t ions w i l l reflect the scient i f ic and 
material cont r ibut ions of the co l ­
laborat ing teams and w i l l be def ined 
in advance. 

The Protocol has n o w become the 
formal mechanism of co-opera t ion 
between CERN and the Insti tutes of 
the State Commit tee and Academy of 
Sciences — such as Serpukhov, Yere­
van, Gatchina, Novosibirsk and ITEP 
M o s c o w . Relations w i t h the inter­
nat ional Laboratory at Dubna w i l l 
cont inue under a separate system as 
in the past. 

Discussions on the part ic ipat ion of 
Soviet scientists in the SPS exper i ­
mental programme had already begun 
in advance. In the West experimental 
hall a CERN/C le rmont -Fer rand /Gat -
ch ina /Lyon /Uppsa la team wi l l carry 
ou t a h igh precision s tudy of elastic 
scatter ing. The Gatchina scientists are 
br ing ing w i t h them a novel type of 
ionizat ion chamber (see February 
issue page 3 9 ) . In the North exper i ­
mental area a C E R N / D u b n a / M u n i c h / 
Rome team w i l l be look ing at muon 
scatter ing on hydrogen and deuter ium. 
The Dubna scientists are br ing ing 
w i t h t hem iron w h i c h w i l l be used in 
a special toroidal magnet. Meanwh i le 
experiments at Serpukhov invo lv ing 
CERN scientists cont inue. The Karls­
ruhe /P isa /Serpukhov /V ienna exper i ­
ment (whose ident i f icat ion of the h 
particle decay is reported later in this 

Signature on 10 July of the Protocol which 
extends the collaboration between CERN and 
the high energy physics centres in the Soviet 
Union. On the left Deputy Chairman I.G. Morozov 
signs for the USSR State Committee for the 
Utilization of Atomic Energy. On the right 
Director General W.K. Jentschke signs for CERN. 

issue) has just f in ished and the 
D u b n a / M i l a n exper iment wa tch ing 
p ion clusters travel l ing th rough nuclei 
is tak ing data. 

A detai led account of the deve lop­
ment of the col laborat ion between 
CERN and Laboratories in the Soviet 
Un ion has recently been publ ished as 
a CERN 'Ye l low Report ' available f rom 
the Scient i f ic In format ion Service. It r 
ent i t led 'A History of the Col laborat ion 
between the European Organizat ion 
for Nuclear Research (CERN) and the 
Jo in t Inst i tute for Nuclear Research 
( J I N R ) and w i t h Soviet Research 
Insti tutes in the USSR, 1 9 5 5 - 1 9 7 0 ' 
and is wr i t ten by W.O. Lock w h o was 
involved in many of the format ive 
discussions f rom w h i c h the co l labora­
t ions emerged. 

West Hall close down 
Original ly p lanned for 30 June , the 
close d o w n of the West experimental 
hall was delayed unti l 2 Ju l y for the 
Omega spectrometer to gather some 
addi t ional data. The 3.7 m European 
bubble chamber (BEBC) had been 
turned off a f e w days previously. The 
next beams to this hall w i l l be those 
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f rom the 4 0 0 GeV proton synchrot ron 
at the end of next year and the inter­
ven ing t ime wi l l be fu l ly absorbed in 
preparing for their arrival. 

The hall was invaded immediate ly 
after the s h u t d o w n by the teams 
carrying out the reorganizat ion. Al l of 
the exist ing beam-l ines have to be 
dismant led and the n e w lines instal led. 
A great deal of heavy labour lies in 
store — some 40 0 0 0 tons of concrete 
and 6 000 tons of iron have to be 
moved. 

Dur ing this t ime, the t w o large 
detect ion systems wi l l be able to take 
a breather. BEBC has taken 425 000 
photographs since coming into service 
on 5 March — 300 0 0 0 w i t h 12 GeV 
ant iprotons look ing for charmed par­
t icles, 100 000 w i t h 22 GeV negative 
pions. Tests have been carried ou t on 
the EMI (external muon ident i f ier) 
hybr id instal lat ion, the purpose of 
w h i c h is to ident i fy muons in the h igh 
energy neutr ino exper iments w i t h the 
SPS. For these tests, 16 000 p h o t o ­
graphs have been taken w i t h w i re 
chambers located upstream and d o w n ­
st ream of the bubble chamber. 

BEBC wi l l not become rusty. A n 
immediate start has to be made on 
preparations for SPS exper iments and 
on improvements emerg ing f rom the 
experience of the first long operat ing 
per iod. A series of technical tests are 
planned before the end of the year, 
one invest igat ing doub le -cyc l i ng 
operat ion. BEBC may be able to take 
t w o photographs dur ing the same SPS 
pulse w i t h an interval of about 
500 ms. Other tests are p lanned for 
next year, part icularly in order to put 
the f inal touches to a target for neu ­
t r ino experiments and to check use of 
the chamber w i t h neon-hydrogen 
mixtures. 

Omega has operated for about 
50 days since the beg inn ing of the 
year and three experiments have been 
performed. The first was a charmed 
particle search. Three mi l l ion tr iggers 

At a meeting of the Track Chamber Committee 
on 30 June, Ch. Peyrou received yet another 
tribute to his achievements during the 
years he has been head of track chambers 
at CERN. The photograph shows D.C. Coliey, 
Chairman of the Committee, presenting 
Professor Peyrou with a first edition copy 
of the collected works of the 18th century 
physicist J. Bernoulli. Peyrou was respected 
by physicists and engineers alike and his 
passion for bubble chamber physics has been 
an inspiration to the European high energy 
physics community throughout the years of 
CERN's existence. 

On 27 June Dr. H. Firnberg, the Austrian 
Minister of Science and Technology, visited 
CERN. She is pictured here in conversation with 
W. Schnell, Director of the ISR Department, 
during a tour of the Intersecting Storage Rings. 



Dr. E.G. Michaelis, Head of the Synchro-cyclotron 
Division, (second from left) escorts 
distinguished attendees at the inauguration 
of SCII on a tour of the improved machine. 

were init ial ly recorded and there was a 
tantal is ing indicat ion that new par­
t icles might be there but the sta­
t ist ics were insuff ic ient. This led 
to the delay of the West Hall close 
d o w n to enable the team to acquire 
fur ther data. The second exper iment 
searched for exot ic particles produced 
in 7 i~n -> p X ~ interact ions, t r igger ing 
on the fast pro ton. The th i rd examined 
insuff ic ient ly k n o w n parameters c o n ­
cerning D°, E° and F x resonances. 
Dur ing the analysis an at tempt w i l l 
also be made to pin d o w n the 
7 ) c , a hypothet ica l particle of the pion 
and eta fami ly , consist ing of charmed 
quarks. A mi l l ion tr iggers were ob ta in ­
ed f rom 1.5 x 1 0 1 0 inc ident particles. 

Preparations for SPS experiments 
are n o w under way . Omega w i l l be 
fed either by a beam of tagged p h o ­
tons, produced f rom a beam of 
electrons, or by a separated hadron 
beam, (us ing t w o superconduct ing 
radiof requency cavit ies being bui l t at 
Karlsruhe). A UK g roup (G lasgow, 
Lancaster, Manchester, Sheff ield and 
Daresbury) w i l l provide the pho ton 
tagg ing system and a large hodoscope, 
to be located behind the Omega 
magnet , as we l l as electron shower 
detectors and a h igh speed electronics 
system for t r igger ing the reactions 
produced by the photons. 

A g roup f rom the Paris Ecole Poly-
techn ique and Orsay w i l l supply lead-
glass counters to cover an area 3 m in 
diameter w i t h a th ickness of 50 cm. 
This w i l l measure the energy of the 
photons emerg ing f rom Omega. CERN 
wi l l supply opt ical spark chambers, 
proport ional chambers and drif t c h a m ­
bers ( to be located inside the Omega 
magnet aperture) and a more power fu l 
data acquis i t ion system as we l l as 
programmes to analyze the data. 
Saclay, B i rmingham and Rutherford 
w i l l bu i ld a second Cherenkov counter 
8 m long ( w h i c h can be shortened to 
4.5 m) and hodoscopes. A pho ton 
posi t ion detector is under study. 

Inauguration of SC II 

On 1 Ju ly , the improved 600 MeV 
synchro-cyc lo t ron was off ic ial ly inau­
gurated. The Director General of 
CERN Laboratory I, Professor 
W.K. Jentschke gave the Inaugural 
Address. E.G. Michael is , Head of the 
SC Div is ion, described the improve­
ment Programme and Sir Denys 
Wi lk inson spoke about the physics 
that the machine can n o w tackle. 

The accelerator has been modi f ied 
so that its internal beam current can 
increase f rom 1.3 to 10 (xA and its 
eject ion ef f ic iency f rom 1 % to 70 %. 
This has involved the instal lat ion of 
a new type of ion source, of a rotat ing 
condenser in the r.f. accelerat ing 
system, of a magnet ic beam extract ion 
channel and a variety of other m o d i ­
f icat ions w h i c h are needed to cope 
w i t h higher intensit ies. (A detai led 
descr ipt ion can be f ound in the Feb­
ruary issue 1973. ) 

Physics began again on the m a ­
chine at the end of 1974. The machine 
is n o w operated for about t w o th i rds of 
the t ime for physics del iver ing beam to 
the on- l ine separator, ISOLDE, to a 
l iquid deuter ium target for the pro­
duc t ion of 600 MeV neutrons and to a 
system of four internal targets g iv ing 
beam sharing of the extracted beam. 
Devices such as a pulsed f ie ld co i l , 
g iv ing a 2 ms burst of protons per 
cycle free f rom r.f. structure, and a cee 
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electrode, powered to give a long 
burst of about 20 % du ty cycle, have 
been successful ly tested. 

Proton t ransmission, f rom 4 0 cm 
radius to the extracted beam, exceeds 
70 % — an ef f ic iency w h i c h has never 
before been achieved in this type of 
machine. Al ready the extracted beam 
intensity has reached 1.5 \iA t h o u g h 
the r.f. system has not been pushed to 
its fu l l capabi l i ty. This is being done 
gradual ly. The design f igure of 10 jzA 
for the internal current shou ld be 
possible w i t h the ful l du ty cycle being 
used but w i t h the accelerat ing vol tage 
at two - th i r ds the design value. A t fu l l 
vo l tage the intensi ty cou ld be d o u b l y 
the design value. 

Short ly after the inaugurat ion w i t h 
the extracted beam at 1.5 {iA, 1.2 \iA 
w e n t to ISOLDE and th is was suf f i ­
c ient (p rov id ing 300 W of power ) to 
keep the ISOLDE lead target mol ten 
at 700 °C w i t h o u t addi t ional heat ing! 
Intense secondary beams of mercury 
isotopes emerged f rom the target 
feeding f ive exper iments s imul tane­
ously. Some spin measurements were 
possible for the f irst t ime and t w o new 
isotopes were discovered. One of t hem, 
1 7 7 H g , is the most neutron def ic ient 
mercury nucleus ident i f ied to date. 

W i th a performance at these levels, 
the CERN synchro-cyc lo t ron pro­
vides faci l i t ies for physics w h i c h are 
compet i t ive w i t h the new meson 
factories at L A M P F , S IN a n d T R I U M F . 
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55th Session of CERN Council 
The Council met on 25, 26 June under the 
Presidency of M.P. Levaux 

The 55th Session of CERN Council presided over 
by M. Pierre Levaux (centre of picture) was 
the scene of important discussions concerning 
the financial framework of CERN's future 
activities. 

The June Counci l session tends to be 
one of rather broad discussion on 
overall pol icy compared to its Decem­
ber counterpart where practical dec i ­
sions, part icularly on the CERN b u d g ­
ets, are dominant . This session was 
no except ion and the th ink ing w h i c h 
emerged wi l l d ictate the deve lopment 
of CERN in the coming years. There 

v are t w o important measures to report 
— the foreseen f inancia l pattern 
th rough to the end of the decade 
and the new internal structure of the 
Laboratory. 

Professor W.K. Jentschke reported 
on progress in Laboratory I dur ing the 
past six months. He described the 
con t inu ing crop of un ique in fo rma­
t ion coming f rom the Intersect ing 
Storage Rings, the charmed part icle 
searches and the ident i f icat ion of a 
n e w decay channel of the h particle 
in a col laborat ive exper iment at Ser­
pukhov. 

On the equ ipment side, all is we l l 
w i t h the accelerators and the major 
detect ion systems and a lot of a t ten­

t i o n is n o w being g iven to prepara-
.ons for the start of exper iments using 

beams f rom the 4 0 0 GeV proton syn ­
chro t ron, the SPS. In the West exper i ­
mental area in addi t ion to the neutr ino 
physics programme (us ing the big 
bubble chambers, BEBC and Garga-
melle and large electronic systems) 
ten other electronics exper iments are 
approved. The first f ive Nor th Hall 
exper iments are also approved. 

Professor Jentschke brought ou t a 
cause for concern regarding physics 
at the SPS. The teams preparing for 
exper iments inc lude very f e w phys i ­
cists f rom the smaller Member States. 
Experiments at these higher energies 
are on a much larger scale ( in terms 
of size of detect ion systems, t ime-
scales, e t c . . ) than at the proton s y n ­
chrot ron or the ISR. It seems that , up 
to n o w , the mechanisms for par t ic ipa­
t ion f rom regions where extensive 

' home ' suppor t is not available have 
not been f ound . One cont r ibu t ing 
factor may be that these physicists are 
already heavi ly involved in the present 
CERN research programme, at a scale 
w i t h w h i c h they can cope, and do 
not have suff ic ient backing to prepare 
at the same t ime for the coming of 
the SPS. This s i tuat ion is being 
invest igated. 

To mark the end of his term of 
of f ice as head of track chambers. 
Professor Ch. Peyrou rev iewed the 
years of bubble chamber research at 
CERN. He described some of the 
physics w h i c h has poured out f rom 
bubble chamber experiments and de­
monstrated h o w ideally the techn ique 
is adapted to the idea of European 
col laborat ion in h igh energy physics. 
A map of Europe show ing the home 
stat ions of teams using the chambers 
at CERN was s t rewn w i t h f lags. Prof. 
G. Safvini added a remark not Unrelated 

CERN 270.6.75 

to the prob lem raised by Professor 
Jentschke — that experiments i n ­
vo lv ing electronic detectors cou ld 
useful ly pursue stil l further some of 
t he features of data dist r ibut ion to 
centres in the Member States w h i c h 
have a lways been characterist ic of 
bubble chamber research. 

Dr. J .B . Adams in his report on 
progress at Laboratory II concentrated 
on the magnet system s h o w i n g an 
impressive f i lm of the magnet c o n ­
st ruct ion and descr ibing the worr ies 
earlier th is year w h e n some magnets 
were f o u n d to be breaking d o w n 
despite previous successful tests (see 
Apr i l issue page 110 ) . Despite the 
addi t ional w o r k in repair ing and re­
bu i ld ing over 200 magnets, it is expect ­
ed that the last magnet to complete 
the r ing w i l l be lowered to the tunne l 
on schedule at the end of th is year. 

There are some remaining worr ies, 
part icular ly in connect ion w i t h the 
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del ivery of quadrupole focus ing m a g ­
nets for the beam-l ines w h i c h are 
behind schedule. Dr. Adams remarked 
that the const ruc t ion of a large t echno ­
logical ly advanced machine like the 
4 0 0 GeV proton synchrot ron appeared 
to stretch European industry to its 
present l imits and that the rate of 
advance is n o w dictated by the 
capabi l i t ies of industry rather than the 
ingenui ty of designers. He reflected 
on the problems w h i c h w o u l d have 
arisen had the decis ion been taken 
at th is stage to incorporate super­
conduc t ing magnets. Dr. G.H. Staf­
fo rd , Director of the Rutherford Labo­
ratory later remarked, however , that 
if w e set our sights on the stars w e 
must expect to t r ip over our feet 
occasional ly. 

CERN budgets for the coming years 

Professor B. P. Gregory acted as 
spokesman for the Member States in 
present ing their at t i tude to the f inanc­
ing of CERN's activi t ies w h i c h has 
emerged f rom recent discussions. 

The problems lie not s imply in the 
magni tude of the f igures, w h i c h are 
inevi tably a concern in t imes of 
f inancial t rouble, but also in the 
g row ing dispari ty be tween expend i ­
ture at CERN and w h a t is then avai l ­
able for the research groups based in 
the Member States. Long term, CERN 
cannot cont inue to func t ion as it is 
in tended to do if the home groups 
are too severely weakened by f inancial 
restrict ions. 

The wishes of the Member States 
were summed up under three headings. 
Firstly, since it is the tota l cont r ibu t ion 
to CERN w h i c h has impact on the 
nat ional research budgets, the total 
f igure should be examined and the 
consequent effect on the programmes 
considered afterwards. Secondly , the 
cost var iat ion index ( w h i c h m o d i ­
fies the CERN budget f igures to take 

account of the movements of prices 
and salaries in Europe), t hough still 
remaining under the annual cont ro l 
of Counc i l , shou ld general ly be appl ied 
and not used as an instrument affect­
ing pol icy by cu t t ing back on pre­
v iously approved f igures. A proviso 
to this is the concern that the salaries 
of CERN staff shou ld be careful ly 
wa tched . Thirdly, there is a w i sh to 
return to the 'Bannier procedure ' 
whereby at the end of each year 
f igures for the four subsequent years 
(w i t h vary ing degrees of ' f i rmness') 
are put on paper. This enables CERN 
to do sensible long term p lanning and 
the Member States to k n o w their 
commi tments for years in advance. 

The Member States therefore pro­
pose that CERN shou ld prepare pro­
grammes w h i c h assume, as a p lan­
ning f igure, a decrease in the total 
budget of 3% per year for the next 
four years. This means that the pre­
sent tota l budget of 645 mi l l ion Swiss 
francs w o u l d fall t o 565 mi l l ion Swiss 
francs in 1979. (These f igures are at 
1975 prices — the actual f igure 
appear ing on paper in 1979 w i l l be 
higher depend ing upon the increases 
accorded as a consequence of the 
cost var iat ion indices.) Despite the 
restrictive moves, the Counci l reas­
serted its determinat ion to preserve 
the h igh qual i ty of CERN and thus 
the h igh qual i ty of research in Europe. 

Reply ing for the CERN adminis t ra­
t ion . Dr. Adams recognized that CERN 
can on ly exist in the economic env i ron­
ment prevai l ing in its Member States. 
Also f i rm guidel ines on w h i c h to base 
the long term programmes are very 
important and the Counci l 's at t i tude 
to the cost var iat ion index and the 
Bannier procedure w i l l establish such 
f i rm guidel ines. 

CERN w o u l d prefer to see reduc­
t ions appl ied in the l ight of the events 
w h i c h are foreseen in the life of CERN 
for the coming years. The major event 
w i l l be the change in 1979 f rom 

const ruct ion to operat ion of the 
4 0 0 GeV proton synchrot ron. A first 
look at the budgetary consequences 
of this change suggest that the major 
CERN programmes cou ld be sustained 
w i t h an annual budget reduct ion of 
2.4%, possibly ex tend ing th rough to 
1980 so as to arrive (a year later) 
at the end f igure proposed by the 
Counci l . 

No decis ions were taken on the— 
budgets but the discussions of the 
next f e w months w i l l be in this 
region of 2.4 to 3 % reduct ions. 

Reorganization of CERN management 

As f rom the beg inn ing of next year the 
t w o CERN Laboratories w i l l be uni ted 
under t w o Directors General. A new 
management structure, w h i c h w i l l then 
prevail , was approved by the Counc i l . 

The structure is detai led in the d ia ­
gram w h i c h also indicates the people 
w h o w i l l ini t ial ly f i l l the var ious posts. 
W e add here, for those w h o are 
famil iar w i t h the exist ing CERN mana­
gement , some notes w h i c h br ing out 
the major changes. _ 

The Directors General are direct ly 
responsible to the Counci l and the 
Counci l has clearly def ined their 
respective areas of responsibi l i ty so 
that as far as possible they can act 
independent ly . The Executive Director 
General (D.G.E.) is responsible for 
adminis t rat ion, for operat ion of equ ip ­
ment and services and for the c o n ­
struct ion of bui ld ings and major equ ip ­
ment ; the Research Director General 
(D.G.R.) is responsible for the research 
activit ies. M a n y decisions, however , 
spread into both areas of responsibi l i ty 
and the management structure tries to 
cater for the inter lock ing relat ionships. 

A Directorate w i l l consist of the 
Directors General and six Directorate 
Members (f ive of w h o m have been 
appo in ted) w h o wi l l assist the D.G.s 
in evo lv ing and execut ing the general 
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i Research Director General Executive Director General 
L Van Hove J . B . A d a m s 

Research Divisions Accelerator Divisions Common Services Divisions 
Theore t ica l Phys ics Pro ton S y n c h r o t r o n Si te and Bu i l d ings 
D. A m a t i G. M u n d a y H. Lapor te 

Exper imenta l Phys ics In tersect ing Storage R ings F inance 
E. Picasso F. Ferger C T ieche 

Exper imenta l Phys ics Faci l i t ies Super Pro ton S y n c h r o t r o n Personnel 
A . M i n t e n J . B . A d a m s G. U l l m a n n 

Data H a n d l i n g Hea l th and Safe ty 
P. Zanel la A . Herz 

Research Board 
C h a i r m a n : 

Research D i rec tor General 
M e m b e r s : 

Cha i rmen of Exper iments 
Commi t t ees 

Leaders o f Research D iv is ions 
Leaders o f M a c h i n e D iv is ions 
M e m b e r s o f D i rec to ra te 

Directorate 
Directors General 
D i rectorate M e m b e r s : 

P. Fa lk-Vai rant 
S. Fub in i 
J . M u l v e y 
F. B o n a u d i 
H . -0 . Wus te r 

Executive Board 
C h a i r m a n : 

Execut ive D i rec tor General 
M e m b e r s : 

Leaders o f D iv is ions 
M e m b e r s o f D i rectorate 

policies and programmes and in the 
dep loyment of resources. The Direc­

t o r a t e Members w i l l supervise pro­
grammes invo lv ing many Divis ions — 
three Members having responsibi l i t ies 
in the research act ivi t ies (P. Falk-
Va i ran t S. Fubini and J . Mu lvey ) and 
three in administ rat ion and operat ion 
( ini t ia l ly H.-O. Wuster and F. Bonaud i ) . 
Ano ther ref lect ion of th is 'hor izonta l ' 
organizat ion, across Divis ional b o u n d ­
aries, is the sett ing up of a Programme 
Budget System (under H.-O. Wuster ) 
w h i c h w i l l al locate and manage 
f inancial and manpower resources on 
the basis of agreed programmes. 

There w i l l be eleven Divis ions w i t h 
Div is ion Leaders direct ly responsible 
to the t w o Directors General. There are 
some changes compared w i t h the 
exist ing list of Divis ions. The t w o 
present experimental physics research 
Divis ions, Nuclear Physics and Track 
Chamber, emerged f rom the days 
w h e n experiments using electronic 

techniques and bubble chambers were 
qui te dist inct . N o w the trends are 
towards amalgamat ion of the t w o 
approaches and this is reflected in 
reorganizing the t w o Divisions. A n 
Experimental Physics Divis ion w i l l 
house all the experimental research 
physic ists; an Experimental Physics 
Facilit ies Division wi l l house staff 
w o r k i n g on the large experimental 
faci l i t ies such as bubble chambers and 
spectrometers. 

In the Accelerator Divis ions, Labo­
ratory II w i l l become the SPS Div is ion, 
and the present small Synchro -cyc lo ­
t ron Div is ion w i l l be absorbed into the 
Proton Synchrot ron Div is ion. A n e w 
Div is ion, to be k n o w n as Health and 
Safety Div is ion, has come into being 
as f rom Ju l y of this year. 

T w o Boards w i l l be created. A 
Research Board w i l l largely take over 
the responsibi l i t ies of the present 
Nuclear Physics Research Commit tee 
but w i t h a broader mandate. It w i l l 

concern itself w i t h the research pro­
grammes, the research faci l i t ies and 
the corresponding budget and staff 
est imates. A n Executive Board w i l l be 
concerned w i t h the execut ion of the 
agreed programmes and the corre­
spond ing budget and staff estimates. 

To conc lude, w e record the other 
appo in tments made at the Counci l in 
addi t ion to those w h i c h are evident 
in the d iagram. R. Armenteros was 
appo in ted Director of the Physics II 
Depar tment unt i l the end of the year in 
succession to Ch. Peyrou. G.H. Hamp­
t o n , E. Picasso and W. Schnel l had 
their appo in tments as Director of the 
Admin is t ra t ion Department, Leader of 
the Nuclear Physics Divis ion and 
Director of the ISR Department re­
spect ively, extended unti l the end of 
the year. In the Scient i f ic Pol icy C o m ­
mit tee, G. Salvini and P. Lehmann w i l l 
succeed E. Amald i and F. Perrin. 
V.F. Weisskopf w i l l remain a member 
for a fur ther three years. 
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Santa Fe Conference 

The sixth International Conference on 
High Energy Physics and Nuclear 
Structure was held at Santa Fe f rom 
9 -14 June. This is the 'b ig one ' in the 
f ield of intermediate energy physics 
and serves as a bridge between the 
nuclear and the high energy c o m ­
munit ies. The beauti ful c i ty of Santa 
Fe was invaded by nearly 500 phy­
sicists, we l l beyond the 'o f f ic ia l ' C o n ­
ference attendance of 300 . In addi t ion 
a TV l ink to the nearby Los A lamos 
Laboratory swel led the audience still 
more. A lot of fresh informat ion on the 
nucleus was presented and w e wi l l 
at tempt to br ing ou t some of the main 
themes. 

For the first t ime the electron ma­
chines of M IT and Saclay w i t h their 
h igh intensity and excellent energy 
resolut ion, w h i c h came into act ion a 
f e w years ago, were a prominent 
source of new data. It seems that there 
is a canonical t ime- lag between the 
first operat ion of a machine and w h e n 
it starts pour ing out signif icant results. 
This is apparent w i t h the meson 
factories w h i c h are n o w in operat ion 
but w h i c h have not yet f looded the 
Conference w i t h pion experimental 
data. 

A m o n g the important th ings to 
learn about the nucleus are its geo­
metric and electrical features. What 
is its shape? H o w is matter distr ibuted 
w i th in the nuclear volume? H o w is the 
electrical charge carried by the pro­
tons distr ibuted? A n d so on . The new 
data f rom electron scattering gives 
remarkably precise informat ion on the 
charge dist r ibut ion. For example, at 
Saclay the scattering cross-sect ion for 
a nickel nucleus has been measured 
spanning twe lve orders of magni tude. 

This precision has come at a t ime 
w h e n the theoreticians have evolved 
techniques for reconstruct ing the 
spatial d ist r ibut ion of charge in the 
nucleus (the distr ibut ion involves both 
the charged protons and the effect of 

the magnet ic moment of the neutrons) . 
This analysis is almost independent of 
any model of the nucleus — it does 
not have a theory imposed on it. Al l 
that is needed is a reference scale 
w h i c h can be extracted f rom the data 
on mesic atoms and then an actual 
contour map of h o w charge is distr i ­
buted in the nuclear vo lume emerges. 
Compared w i t h the data w h i c h was 
available before, it is as if w e n o w have 
an actual photograph in our hands 
rather than an unresolved hologram. 

Quite dramatic contour maps of this 
sort came f rom MIT just before the 
Conference. Looking at rare earth 
nuclei such as y t terb ium, they detected 
t w o centres of higher density as if the 
nucleus was already exhib i t ing a pre­
di lect ion for breaking into t w o . It w i l l 
be fascinat ing to see h o w these t w o 
islands w i th in the nucleus develop as 
f issionable nuclei , such as uranium, 
are examined. 

High energy electron experiments 
on deuter ium at Stanford have in ­
dicated that the number of electrons 
bounc ing off at w ide angles falls off 
much faster than is expected f rom 
nuclear models. The data lines up 
w i t h the hypothesis that the electrons 
are actual ly bounc ing off individual 
quarks w i th in the proton or neutron in 
the deuter ium nucleus w h i c h is very 
puzzl ing to many theoret icians. It w i l l 
be interesting to test this further by 
seeing wha t happens w h e n the elec­
trons are f ired at hel ium nuclei — wi l l 
they stil l scatter as if conf ronted by 
the greater number of quarks in the 
hel ium? Other data, such as that f rom 
proton-deuter ium scatter ing, seems to 
be saying that who le nucleons and 
not their quark const i tuents are re­
sponsible for scattering and the picture 
is not clear. 

The interact ion between nucleons 
and the consequences in terms of pos­
sible nuclear states has been looked at 

w i t h a fresh eye in recent years. One 
possibi l i ty involves nucleon and ant i -
nucleon systems w h i c h have been 
examined part icularly by I.S. Shapiro 
in Moscow . It seems that theoretical ly 
there is noth ing to stop nucleon and 
ant inucleon hanging together for a 
signi f icant t ime w i t hou t annihi lat ing 
and such states cou ld be observable. 
There is a g row ing vo lume of exper i ­
mental evidence w h i c h indicates that 
someth ing unusual is go ing and 
several groups claim to be seeing such 
states. Not all the experimental ev i ­
dence is in agreement, however. 

The new pion data was not very 
spectacular w i t h the except ion of data 
f rom SIN and M o s c o w w h i c h ind i ­
cates that w h e n a pion is s topped in a 
nucleus it has a surprisingly high 
tendency to result in a nucleus in a 
high spin state. It is as if the pion 
lodges in the outer rim of the nucleus 
and its interact ion t h rows off one 
nucleon leaving a high spin nucleus 
behind it but w h y this should be such 
a popular mechanism is not k n o w n . 

From SIN and Rutherford there is^-
also the first clear observat ion of 
hyperf ine effects involv ing the strong 
rather than the electromagnetic inter­
act ion. This is seen in p ionic and 
kaonic atoms w i t h part icularly large 
effects in deformed nuclei . The cigar 
shape of such a nucleus means that 
the p ion or kaon orbits vary c o n ­
siderably in their proximi ty to the 
nuclear charge depending on whether 
they swir l round the equator or poles 
of the nucleus. This gives the dif fer­
ence in the energy levels of the orbits 
w h i c h is seen as hyperf ine structure 
and may prove to be a new route to 
informat ion on nuclear matter d is­
t r ibut ion. 

A m o n g other mesic a tom in forma­
t ion were important results f rom CERN 
and Canada w h i c h have brought 
X-ray measurements w i t h heavy atoms 
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back into line w i t h the predict ions 
of quan tum electrodynamics. No th ing 
seems to survive for very long if it is 
ou t of line w i t h quan tum electro­
dynamics. Mesic atoms have also 
g iven new high precision mass meas­
urements for the p ion , the kaon and 
the ant iproton and magnet ic moment 
measurements for the ant ipro ton and 

t h e s igma. 

Experiments at CERN are g iv ing 
fresh in format ion on the nucleus by 
look ing at nuclei in w h i c h a neutron 
has been replaced by a lambda par­
t ic le. On the one hand, spect roscopy 
of such hypernuclei has opened up 
w i t h the observat ion of decays f rom 
higher energy levels emi t t ing a gamma 
ray in hypernuclei of hydrogen, hel ium 
and l i th ium. Gamma rays have been 
measured emerging f rom hypernuclei 
corresponding to about ten di f ferent 
energy states. On the other hand, 
'strangeness analogue states' have 
been ident i f ied where the lambda sits 
in specif ic energy states. A remarkable 
amoun t of in format ion can be ex­
t rac ted f rom a modest amoun t of data. 

A very ingenious exper iment look­
ing for parity v io la t ion in polarized 
p ro ton -p ro ton scatter ing was reported 
by D. Nagle f rom Los A lamos. By 
modu la t ing the polar izat ion they were 
able to el iminate the effect of asym­
metries in the detect ion system and 
push the precision d o w n to about 
10~ 4 . To get beyond th is level, beam 
stabi l i ty on to the target was c o n ­
trol led by a feedback system and the 
precision moved to 2 x 1 0 - 7 . No 
asymmetry was seen but the measure­
ment is n o w close to the level were 
theory predicts that asymmetr ies w i l l 
appear. The techn ique is being pushed 
fur ther at Los A lamos and Argonne. 

The parity results make it even more 
impor tant to check again the exper i ­
ment of Lobashov w h i c h indicated 
pari ty v io lat ion t w o orders of magn i ­

tude higher than expected in the 
neut ron-pro ton interact ion g iv ing a 
deuteron and a gamma. A similar 
exper iment is under w a y at Grenoble. 

The vital l inks between our under­
s tanding of the smallest components 
of the Universe and our understanding 
of the largest objects of the Universe 
are emerging again. H igh energy 
physics has recently added the neutral 
current interact ion to its list of ways in 
w h i c h the weak interact ion can act. 
Nuclei can have coherent interact ions 
via neutral currents and the inter­
act ion probabi l i ty then g rows as the 
square of the number of nucleons 
rather than linearly. When this is fed 
in to the calculat ions of supernova 
propert ies an in t r igu ing picture 
emerges. 

It is bel ieved that in these dense 
stars the emission of neutr inos is the 
major mechanism for get t ing energy 
ou t f rom the interact ions w h i c h take 
place in the centre. Neutr inos, w i t h 
their very l o w interact ion probabi l i t ies, 
are the on ly particles w h i c h can escape 
th rough the densely packed matter, in 
part icular penetrat ing an outer crust of 
heavy nuclei . We n o w have to feed 
into the sums that there are addi t ional 
ways in w h i c h the neutr inos can 
interact and, depending upon the 
neutr ino interact ion cross-sect ions w e 
use, this can br ing us qu ick ly into a 
s i tuat ion where the outer crust is 
opaque to the neutr inos. The super­
nova w o u l d then have to explode to 
release its energy. 

Measur ing neutr ino cross-sect ions 
on heavy nuclei is so di f f icul t , h o w ­
ever, that D. Walecka bet a rather safe 
bot t le of champagne against t hem 
being measured for anyth ing heavier 
than carbon. The more adventurous 
experimenters have though t of a iming 
a neutr ino beam into the g round and 
look ing on the opposi te side of the 
earth. 

Ano ther entertaining astrophysical 

ca lculat ion has been done by Tur-
kev i tch. Consider ing the Van Al len 
radiat ion belts around the planet 
Jupi ter , he est imated that the f lux of 
protons w i t h energy of a f e w h u n ­
dred MeV on the inner moon w a s 
about equal to that created on earth at 
our meson factories. A rich crop of 
nuclear interact ions, for free, is there­
fore available to anyone w h o cares to 
go and look. 
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Around the Laboratories 
Part of the DCI electron-positron storage rings. 
On the left is the straight section to be used for 
experiments. On the opposite side of the ring 
in the injection straight section and an 
injection beam-line can be seen doing a 
U-turn to reach there. (This is a consequence of 
the building space restriction which 
dominated the design of the machine.) 
At the moment only the lower of the two 
super-posed rings has a vacuum chamber 
installed. It came into action in July. 

ORSAY 
Start up of DCI 
Dur ing the night of 9, 10 Ju l y one of 
the t w o rings of DCI , the 1.8 GeV 
e lect ron-posi t ron col l id ing beam ma­
chine being bui l t at Orsay, was brought 
into act ion for the first t ime. After 
opt imiz ing the beam f rom the linear 
accelerator, w h i c h serves as injector, 
electrons were fed into the r ing and 
ci rculated. Tun ing the ring led to 
particles orb i t ing for some hundreds of 
revolut ions. Electrons were then 
stacked dur ing ten minutes and beam 
parameters were measured. A new 
e lect ron-pos i t ron co l l id ing beam ma­
chine has thus jo ined the high ener­
gy physics armoury at an exci t ing 
t ime. 

DCI (Disposi t i f de Col l is ions dans 
l l g l o o ) takes its name f rom the cir­
cular bu i ld ing w h i c h houses it. This 
is 36 m in diameter, wh i t i sh in co lour 

and covered by a dome-shaped roof. 
Unt i l 1972 it was used as an exper i ­
mental area by physicists w o r k i n g on 
the 2.3 GeV electron linear accelerator. 
Since the DCI budget (41.5 mi l l ion 
French francs) d id not include the 
cost of a new bu i ld ing, the storage 
rings had to be squeezed into the 
igloo to the extent that some of the 
components are actual ly touch ing 
the wal ls. 

DCI has t w o superposed rings, 
capable of a max imum energy of 
1.8 GeV, and each designed to carry 
an electron and a posi tron beam. It is 
hoped to achieve a luminosi ty of 
about 1 0 3 2 c r r r 2 s ^ 1 by means of 
'space charge compensat ion ' — a 
method of reducing the disrupt ive 
effects of dense bunches of particles 
passing th rough one another by 
ensur ing that the intersect ing bunches 
have zero overall space charge. T w o 
bunches, one of electrons and one of 
posi trons orbi t each r ing of DCI . 

W h e n they col l ide, in the straight 
sect ions c o m m o n to bo th r ings, the 
four bunches come together to fo rm 
t w o intersect ing bunches. One c o n ­
sists of electrons f rom the top r ing and 
positrons f rom the bo t tom r ing ; and 
the other of electrons f rom the bo t tom 
and positrons f rom the top . The overall 
charge in each bunch is zero and 
space charge phenomena disappear. 
Col l is ions in the straight sect ions thus -
involve a pair of e + e~ beams travel l ing 
in one direct ion and a pair of e e + 

beams travel l ing in the other. 
Each r ing has four hal f -per iods c o n ­

ta in ing three horizontal bending mag ­
nets, t w o vertical bend ing magnets 
and seven quadrupoles. The quadru ­
p l e s have secondary w ind ings to 
separate the beam parameters in each 
r ing. This a l lows dif ferent wo rk i ng 
points to be used w i t h energies 
ranging f rom 1.3 to 1.65 GeV at an r.f. 
power of 125 kW per beam. The t w o 
straight sect ions are 6 m long — one 
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The solenoid magnetic detector now in 
operation at the lower energy ACO storage ring 
at Orsay which will move to DCI. Its aperture 
contains an array of cylindrical wire chambers 
and scintillation counters. 

(Photos Orsay) 

is used for in ject ion and the other for 
experiments. The accelerat ing cavit ies 
(one per r ing) operate on the e ighth 
harmonic of the revolut ion f requency. 
Eventually each of the cavit ies w i l l be 
powered by a 3 5 0 k W supply g iv ing 
2 5 0 kW to the t w o beams in each r ing. 

The in ject ion energy is 1.2 GeV 
using the exist ing linear accelerator. 
T w o beam-l ines are used to inject 
particles in the t w o di rect ions and can 
be readily sw i tched f rom electrons to 
positrons. W i t h one bunch per beam 
the in ject ion rate shou ld reach 6 A / h . 
W i t h on ly one beam per r ing (e.g. to 
s tudy pos i t ron-pos i t ron co l l is ions) , 
e ight bunches per beam are possible 
w i t h an in ject ion rate of 20 A / h . 

Dur ing the first stage of operat ion 
(expected to last about a year) on ly 
one r ing w i l l be in act ion to s tudy 
e + e - col l is ions. The max imum l u m i ­
nosi ty w i l l be of the order of 
1 0 3 0 c m - V 1 at an energy ranging f rom 
1.4 GeV to 1.7 GeV. W h e n the second 
r ing comes into operat ion, physicists 
w i l l be able to s tudy t w o types of 
col l is ions: e + e + and e±eT. For the 
pos i t ron-pos i t ron col l is ions each beam 

AW consist of e ight bunches and the 
luminosi ty w i l l be about 1 0 3 1 c m - V 1 . 
This mode w i l l be used for ' t w o -
p h o t o n ' experiments and e lec t ron-
posi t ron annih i lat ion events, w h i c h 
normal ly are a t roub lesome back­
g round to this type of exper iment , w i l l 
not be there. Furthermore, a s imple 
but eff ic ient e lec t ron- tagg ing system 
can be operated using vert ical bend ing 
magnets as spectrometers at the end 
of the straight sect ion. A charged 
particle and neutral part icle detector 
f i l led w i t h cyl indr ical w i re chambers 
and scint i l lators ( w h i c h is current ly 
instal led at the lower energy storage 
r ing A C O ) w i l l be used. Synchro t ron 
radiat ion f rom DCI w i l l also be used 
by physicists f rom var ious f ields at 
the ' LURE ' Laboratory where the 
radiat ion f rom A C O has already been 
explo i ted. 

Synchrotron radiation experiments 
in LURE 

The 'Laboratoire pour I 'Uti l isation du 
Rayonnement Electromagnet ique' i n ­
volves both the CNRS (Centre Nat io ­
nal de la Recherche Scient i f ique) and 
the Universite Paris-Sud. It was set up 
in 1971 to use the l ight emit ted by 
both the Orsay storage r ings, A C O 
and DCI . It began w o r k at A C O where 
various experiments required m o n o ­
chromat ic l ight in a vacuum of about 
10~ 6 torr. T w o problems had to be 
overcome — the l ight had to be t rans­
ferred f rom the u l t ra-h igh vacuum in 
the r ing (10~ 1 0 torr) w i t h o u t using a 
w i n d o w ( to avoid cut t ing off radiat ion 
1000 A) and the l ight had to be made 
monochromat ic . 

A C O has one l ight ou tpu t where 
three ion pumps ensure the change-
ove r f r om u l t ra-h igh to normal vacuum. 
The l ight beam is then distr ibuted 

among several beam-l ines so that 
many exper iments can be run s imu l ­
taneously. The experimental hall has 
t w o levels — t w o thirds of the l ight is 
fed to the first f loor (5 x 10 m) and 
directed towards one of t w o m o n o -
chromators and the remainder is used 
on the g round f loor (4 x 12 m) where 
there are three lines, t w o of w h i c h can 
be used s imul taneously. 

Seven exper iments are installed and 
four run s imul taneously. They cover a 
variety of f ields such as spectroscopy 
be low 1000 A, atomic physics, molec­
ular physics, sol id state physics, 
chemist ry and bio logy. The teams 
share t ime w i t h a h igh energy physics 
exper iment but , as f rom 1976, A C O 
wi l l be used exclusively for synchro­
t ron radiat ion research, and more 
l ight ou tpu ts w i l l be added. 

The use of DCI for synchrot ron 
radiat ion is being developed to use 
the range be low 4 A, and an exper i ­
mental hall is being bui l t w i t h four 
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Our picture of an event recorded by the ISR 
Split Field Magnet detectors led to us receiving 
this computer reconstruction of a ten particle 
event seen by MASS (Mu/tipartic/e Argo 
Spectrometer System) at the Brookhaven 
synchrotron. It has been described as an 'all 
electronic bubble chamber' designed to study 
proton-proton interactions which give many out­
going particles. The data taking rate is many 
orders of magnitude higher than in an 'all bubble 
chamber bubble chamber'. 

MASS has a vertex spectrometer (the 
section illustrated) of nine cylindrical wire 
spark chambers clustered around hydrogen 
target located in a large volume 1 T magnetic 
field. Further downstream, high momentum and 
low momentum spectrometer arms (picking out 
tracks 1 and 2 respectively in the picture) 
trigger the whole detection system on 
appropriate events. A pattern recognition 
program in a CDC 6600 computer 
reconstructs the event from the signals 
received from the detectors. 

X-ray monochromators . They are 
scheduled for operat ion at the beg in ­
n ing of next year. 

JAPAN 
First experiments 
for KEK 
Twen ty -e igh t proposals for exper i ­
ments on the 12 GeV proton synchro­
t ron at KEK were presented by groups 
at the beg inn ing of May. T w o counter 
exper iments and t w o bubble chamber 
experiments were approved by the 
Program Adv isory Commit tee and 
scheduled to run f rom Apr i l 1977 to 
June 1978. 

The approved experiments are: 
1 . Measurement of the differential 
cross-sect ion and polarizat ion para­
meter in the negative p ion -p ro ton 
charge exchange interact ion g iv ing a 
neutral p ion and a neutron f rom 1.8 
to 3.0 GeV/c ( K y o t o ) ; 

2. Precision measurement of the di f­
ferential cross-sect ion and polar iza­
t ion parameter in negative p ion -p ro ton 
elastic scatter ing f rom 2 to 4 GeV/c 
(Nagoya / Hiroshima / KEK / Osaka / 
Tokyo / Kyo to ) ; 
3. S tudy of inelastic reactions in p i on -
nuc leon interact ions in the in termedi ­
ate energy region w h i c h w i l l involve 
300 000 negative p ion pictures in the 
init ial run (KEK) ; 
4. S tudy of three body reactions in 
d i f f ract ion dissociat ion w h i c h w i l l i n ­
volve 200 000 negative p ion pictures 
in the init ial run (Tokyo Metro . Un iv . / 
Nagoya /Tokyo Univ. of Agr i . and 
T e c h . / C h u o ) . 

The counter exper iments w i l l use 
an unseparated 4 GeV beam- l ine in 
the internal target area. The KEK 1 m 
bubble chamber wi l l be f i l led w i t h 
hydrogen for this initial picture 
tak ing. 

Const ruct ion of t w o l o w energy 
separated kaon beam-l ines — one in 

the momen tum range be low 1 GeV/c 
and the other between 1 and 2 GeV/c 
— was st rongly recommended for the 
s low ly extracted beam area. It is 
in tended to bui ld unique faci l i t ies at 
KEK in th is d i rect ion. 

Eight of the proposals were in the 
f ields of nuclear physics, rad iochem-
istry and sol id state physics. These 
were examined by the Commit tee on 
17 June . A radiochemistry exper iment, 
proposed by Kyoto together w i t h f ive 
other inst i tutes, was approved to use 
the negative p ion beam in the internal 
target area parasit ically. T w o other 
exper iments have been recommended 
for feasibi l i ty tests using the test beam-
line in the internal target area. Dec i ­
sions on experiments w h i c h w o u l d 
use the s low extracted beam- l ine were 
postponed unt i l the h igh energy 
physics exper iments s i tuat ion be­
comes manageable. 

Turn ing to const ruc t ion progress 
on the accelerator: Tests of the main 
power supply w i t h the main ring 
magnets as load began in Ju ly . The 
supply is of the static compensator 
type (no motor-generator set) and 
hence careful checks of the impac 
on the commercia l power lines are 
part of the commiss ion ing procedure. 
The 500 MeV booster is n o w operated 
regularly for t w o days per week. Its 
max imum intensity is 2 x 1 0 1 1 protons 
per pulse (design f igure 5 x 1 0 1 1 ) and 
to advance this f igure, at tent ion is 
being concentrated on improv ing the 
posi t ion and phase feedback systems 
of the r.f. 

First beam eject ion tests f rom the 
booster took place in June w i t h good 
results. Ejection ef f ic iency seems high 
(precise measurements have not yet 
been done) but the beam stabi l i ty 
problem w h i c h is being at tacked via 
the feedback systems has a bad effect 
also on eject ion. W h e n this is im ­
proved, both quant i ty and qual i ty in 
the ejected beams should go up ready 
for feeding the main r ing. 
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An inelastic interaction with a 6 GeV/c polarized 
proton on helium in the Argonne 1.5 m 
streamer chamber. Each event is recorded with 
two pictures — one to see the dim minimum-
ionizing tracks of the emerging high energy 
particles and the other, stopped down to see the 
bright track of the recoil nucleus (such as is shown 
in the lower part of the picture). 

ARGONNE 
First helium experiment 
in streamer chamber 

A prel iminary run to s tudy polarized 
protons interact ions in hel ium has 
been carried out at the A rgonne Zero 
Gradient Synchrot ron by a group f rom 
Strasbourg and Orsay. It involved a 
6 GeV/c beam into a streamer c h a m ­
ber f i l led w i t h one atmosphere of 
pure hel ium gas w h i c h serves as both 
the target and the detector. (For a 
descr ipt ion of some of the advantages 
of the streamer chamber as a detector 
see the June issue 1973 , page 179 ) . 
The Argonne 1.5 m chamber repre­
sents a target mass of on ly 0.025 g / 
c m 3 and the mass upstream of the 
chamber had to be minimized to cut 
d o w n interact ions occurr ing o the r than 
w i t h the hel ium and the tr igger had 
to be made insensit ive to such other 
interact ions. The tr igger consisted of 
a beam telescope of scint i l lat ion c o u n ­
ters upstream and a beam veto counter 
and mul t iw i re proport ional chamber 
plane downst ream of the chamber 
w h i c h counted the number of emerg­
ing charged particles. 

To produce streamers in pure 
hel ium, a pulse of approximate ly 
9 0 0 kV w i t h a 20 ns w i d t h was used 
(the usual neon-he l ium mixture re­
quires a 700 kV, 15 ns pulse) and 
no di f f icul t ies related to the higher 
vol tage were encountered. In f a c t the 
system operated at a 15 per cent lower 
vol tage than expected because of the 
higher eff ic iency of a n e w transmission 
l ine to the chamber. 

Good qual i ty tracks were achieved 
w i t h little tun ing and the chamber 
memory was held to a f e w micro­
seconds by add ing to the gas a litt le 
su lphur hexaf luor ide. The recoi l ing 
hel ium nuclei produce tracks much 
brighter than the s ing ly charged high 
energy particles and to achieve g o o d 

photographs of bo th , each camera 
photographed t w o images th rough t w o 
lenses; one set at f / 2 and one stopped 
d o w n to f /5 .6 w h i c h was sensit ive 
on ly to the br ight recoil tracks. A 
system of shutters was used to cover 
the f / 2 lenses dur ing part of the f lash 
to record the f iducials so as to balance 
the f iducia l brightness in the double 
photographs. 

The goals of the exper iment are to 
s tudy N* product ion , proton di f f rac­
t ion dissociat ion, 7r4He enhancements, 
and 4 He f ragmentat ion distr ibut ions. 
The 1.5 m streamer chamber, w h i c h is 
the largest chamber to operate w i t h 
pure hel ium, is needed in order to see 
cleanly the very l ow energy hel ium 
recoi l ing hel ium nucleus. The recoil 
nucleus travels approximately 20 cm 
in the chamber before s topp ing where ­
as in the l iquid of a bubble chamber 
it w o u l d travel on ly approx imate ly 
0.3 mm. Over 49 000 pictures were 
taken in the test run and the f i lm is 

n o w being analysed to determine the 
interact ion rates and to see whe ther 
there are possible modi f icat ions w h i c h 
w o u l d increase the rates in a large 
p roduc t ion run. 

STANFORD 
New hybrid facility 
coming into action 
Not many years ago, the bubble 
chamber and e lect ronic- type detector 
were t w o dist inct animals and the 
pract i t ioners of the respective t e c h ­
niques met at Internat ional Confer­
ences. Impor tant moves towards their 
amalgamat ion in hybr id systems began 
w h e n bubb le chambers were deve l ­
oped to pulse many t imes per second 
so that the fast data tak ing abil i t ies 
of the electronic detectors w o u l d not 
be complete ly wasted wh i le they were 
used in the same detect ion system. 

231 



Side view of the hybrid detection system which 
is coming into action at Stanford. The bubble 
chamber magnet is opened on the left, 
revealing the chamber volume, and the large 
cylindrical Cherenkov counter is pulled back. 
On the downstream side of the chamber is the 
frame for holding multiwire proportional 
chambers and on the right is the black 
shrouded scintillation hodoscope. The 
lettering on the Cherenkov counter evolves from 
the name of its designer Knut Skarpaas and the 
legend of King Canute. 

(Photo SLAC) 

At the same t ime, the excel lent abil i t ies 
of the bubble chamber to capture all 
that happened (charged par t ic le-wise) 
at the interact ion point was preserved. 
Pioneering systems inc luded that at 
the 30 inch chamber at A rgonne (see 
June 1 9 7 0 ) , w h i c h has n o w moved 
to the Fermi Lab still in a hybr id system, 
and at the 4 0 mch chamber at S tan­
ford (see September 1 9 7 1 ) . 

N o w electronic detectors are be­
coming progressively more bubble 
chamber like in their use. They are 
of ten bui l t as large mul t ipurpose 
systems capable of catch ing all the 
produce of an interact ion (see for 
example the picture f rom M A S S at 
Brookhaven on page 2 3 0 ) . On the 
other hand bubble chambers are 
hardly ever used w i t h o u t associated 
electronic detectors. 

Stanford have a new hybr id faci l i ty 
under test. It consists of the 4 0 inch 
chamber w i t h a 2.6 T magnet ic f ield 
and a w ide exit aperture, mul t iw i re 

C*v .... ^M^m 

proport ional chambers upstream and 
downs t ream to def ine incoming and 
ou tgo ing particle direct ions, a large 
Cherenkov counter and a scint i l lat ion 
hodoscope. In a later stage a large 
spectrometer magnet and dri f t c h a m ­
bers cou ld be added. 

The bubble chamber has been de­
veloped to pulse at the rate of 12 per 
second. This hardly nibbles at the 
total electron ou tpu t of the 22 GeV 
linear accelerator (360 pulses per 
second) and the hybr id faci l i ty can 
operate dur ing almost all operat ion 
periods. The separated beam to the 
chamber takes pions, kaons or pro­
tons f rom a target bombarded by the 
electrons to the chamber. The d o w n ­
stream M W P C s are of honeycomb 
sandw ich const ruct ion w i t h 2 mm 
wi re spac ing. In con junc t ion w i t h the 
in format ion f rom the upstream M W P C s 
they can read particle angles on- l ine 
to an accuracy of 3 to 12% (depend­
ing on the locat ion of the in teract ion) . 

The Cherenkov dist inguishes pions, 
kaons and protons over a broad 
momen tum band. 

The w h o l e system has about 3 ms 
to make up its m ind , via the on- l ine 
computer (a Nova 8 4 0 ) , whe ther to 
f lash the bubble chamber l ights and 
thus to take a picture of the inter­
act ion region of an event. In be tween 
pulses (about 100 ms) , the computer 
can busy itself w i t h such th ings as 
sample analysis. 

Mos t components of the system 
are n o w operat ing and three exper i ­
ments cal l ing for p ion or kaon beams 
are l ined up. A S L A C / C I T team wi l l 
use the posit ive p ion -p ro ton inter­
act ion t r igger ing on fast kaons or h igh 
transverse momen tum protons. They 
aim to s tudy the Y* part icle, inter­
act ions g iv ing h igh transverse m o m e n ­
t u m particles and to survey events 
such as boson decays. A n Imperial 
Col lege London team wi l l look at 
posit ive p ion -p ro ton and at negative 
kaon-p ro ton interact ions to s tudy Y* 
p roduc t ion . A Purdue team w i l l use 
the same interact ions to col lect data 
on a long list of events w i t h an 
increase of at least a factor of ten on 
present data. A l l the exper iments use 
the abi l i ty of a hybr id system to sift 
comparat ive ly rare events f rom a 
morass of others thus avo id ing scan­
n ing mi l l ions of bubble chamber 
pictures en route to the required 
analysis. 

The latest news that w e have on the 
Berkeley-Stanford PEP project, for 
the const ruct ion of a 15 GeV e lect ron-
posi t ron storage r ing, is that the 
House of Representatives has passed 
a $ 2 . 9 mi l l ion appropr iat ion for Fiscal 
Year 1976 (start ing n o w ) for w o r k on 
PEP. This goes to the Senate for 
approval and the Senate is l ikely to be 
more favourably disposed to PEP than 
the House. The Laboratories had 
hoped for around $ 1 3 mi l l ion this 
year to make a serious start on the 
project. 
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Results from the Serpukhov-CERN (Karlsruhe, 
Pisa, Vienna) experiment on the 76 GeV 
synchrotron looking at pion-proton interactions 
giving neutral particles. Measuring neutral pions 
shows clearly the two well-known neutral 
mesons co and f and, for the first time reveals 
the decay into neutral pions of the h meson 
which has an energy of near 2 GeV. 

Meanwh i le the scient i f ic pressure is 
being kept on by ho ld ing a Summer 
S tudy (28 J u l y - 2 0 Augus t ) and the 
engineer ing pressure is being kept 
on by mov ing PEP some tens of 
metres so as to take particles f rom the 
end of the linear accelerator rather than 
just before the end. The oppor tun i t y 
is being taken in chang ing the locat ion 
of the r ing to improve the magnet 
latt ice of the machine. 

A t the SPEAR storage ring the 
background prob lem, w h i c h was i n ­
h ib i t ing the c l imb to higher energies, 
appears to have been overcome. A t 
about 3.7 GeV the synchrot ron radia­
t ion coming f rom the electron beam as 
it was bent into the straight interact ion 
region was swamp ing the detect ion 
systems. By reducing this radius of 
curvature the radiat ion has been 
greatly reduced. 

SERPUKHOV 
New particle decay 
identified 

T h e 4 th col laborat ive electronics ex­
per iment between CERN (Karlsruhe, 
Pisa, Vienna) and Serpukhov, c o m ­
pleted data- tak ing on the 76 GeV 
Soviet accelerator at the end of June . 

Dur ing three years it has been 
assembl ing large quant i t ies of infor­
mat ion ( 1 0 7 t r iggers per year) on 
p ion -p ro ton interact ions w h i c h give 
neutral particles. This has been done 
by spot t ing the photons , com ing f rom 
the decays of the neutral mesons 
w h i c h are produced, in a spect ro­
meter recording both pho ton energies 
and posi t ions. (The detect ion system 
was described in the March issue 1973 
page 83.) 

A t the end of the exper iment a new 
decay of a particle was seen for the 
first t ime. A 4 0 GeV negative p ion 
beam was f ired at a hydrogen target 
and the detectors p icked up the 

photons coming f rom t w o neutral 
p ions in the interact ion 

7 1 - + P - * 71° + 7T° + n 
The famil iar co and f neutral mesons 

were ident i f ied as they decayed and 
in add i t ion , a particle k n o w n as the h 
meson was seen decaying into t w o 
neutral pions. It has a mass of about 
2 GeV and its most remarkable p ro­
perty is its h igh spin value of 4. 

SACLAY 
Present and future 
research programmes 
It is some t ime since w e reviewed 
activit ies at the Saclay Laboratory in 
France and w e shall therefore give a 
broader account than usual. 

Nuclear and particle physics in 
France is done w i th in t w o organiza­
t ions — the National Inst i tute of 
Nuclear Physics and Particle Physics 
( IN2P3) and the A tomic Energy C o m ­
mission (CEA) . IN2P3, is one of the 
inst i tutes of the Nat ional Scient i f ic 
Research Centre (CNRS) and groups 
all the French Universi ty laboratories. 
CEA's w o r k is done at Saclay w i t h a 
relatively small part at Grenoble. For 
particle physics most experiments are 
n o w concentrated at CERN and overall 
funds are about equal ly d iv ided be­
tween CEA, IN2P3 and CERN. Pro­
grammes are examined by a Co -o rd i ­
nat ion Commit tee for nuclear and 

part icle physics to ensure coherent 
p lann ing in a f ie ld governed by a 
number of di f ferent authori t ies ( the 
Ministr ies of Foreign Affairs, Nat ional 
Educat ion and Industrial and Scient i f ic 
Deve lopment ) . 

The creat ion of IN2P3 in recent 
years and of the Co-ord inat ion C o m ­
mit tee has helped to harmonize pro­
grammes and to forge closer l inks be­
t w e e n the various laboratories. As a 
result, despite the f inancial di f f icul t ies 
af fect ing fundamenta l research in 
Europe, it has proved possible to c o n ­
f ront s igni f icant projects on a nat ional 
scale, such as the modernizat ion of the 
Saturne synchrot ron and the p ro ­
posed const ruct ion of the heavy ion 
accelerator, G A N I L . 

Research at Saturne and ALS 

A t Saclay, experiments are done on 
t w o complementary machines: the 
3 GeV pro ton synchrot ron (Saturne) 
and the 6 0 0 MeV electron l inac ( A L S ) . 

Saturne is a weak focus ing 
synchro t ron 22 m in diameter w h i c h 
accelerated its f irst protons in Augus t 
1958. W i t h a max imum energy of 
3 GeV, it is at present p roduc ing 
beams of 1 0 1 2 protons per pulse w i t h 
a du t y factor of about 9 % . The 
intr insic energy spread is of the order 
of 1 0 - 3 but the eject ion system is such 
that , for h igh resolut ion spectroscopy 
exper iments, th is can be brought d o w n 
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to about 3 x 1 0\ H igh energy exper i ­
ments have obv ious ly by n o w moved 
to higher energy machines, in par­
t icular those at CERN and Serpukhov. 
But nuclear physics experimenters 
have turned towards the use of heavy 
ion beams ( tandem Van de Graaff 
energy range) and of intermediate 
energy particles (0.2 to 2 GeV f rom 
Saturne and A L S ) . 

In February 1972 a spectrometer 
for nuclear physics exper iments k n o w n 
as SPES I came into service w i t h 
Saturne w i t h an energy resolut ion of 
the order of 100 keV for particles of 
about 1 GeV. It has a precision of 
6 x 1 0 - 5 in measuring the momen tum 
of the emerging particles and has been 
used to s tudy elastic and inelastic 
scat ter ing, and t w o - b o d y reactions 
where the inc ident proton is absorbed 
by the target nucleus w i t h emission 
of a p ion , a deuteron or other par­
t icles. It has thus been discovered that 
the deuteron is not necessarily made 
up of t w o simple nucleons (pro ton 
and neu t ron) , but may also exist in 
other forms such as the N* particle 
and pro ton or t w o A particles. 

These results led to the decis ion to 
extend spectroscopy w i t h Saturne and 
a second spectrometer, SPES I I , has 
just been brought into service. It has a 
sol id angle ten t imes bigger, and a 
momen tum analysis range f ive t imes 
w ider ( t hough w i t h inferior resolu­
t i on ) . W i t h this instrument it w i l l be 
possible to s tudy processes w i t h very 
small cross-sect ion, such as the 
associated product ion of kaons and 
lambda hyperons and the exci ted 
states of hypernucle i . It is p lanned to 
have a th i rd spectrometer, SPES I I I , 
to be used in associat ion w i t h SPES I I , 
to s tudy three or f o u r - b o d y reactions 
but th is project is not yet f inanced. 

The 600 MeV linear electron accel ­
erator ( A L S ) , w h i c h reached design 
energy in 1968, complements Saturne 
as a too l for nuclear physics research. 
The machine is explo i ted about equal ly 

by Saclay users and by users f rom 
outside. 

Electrons and photons interact w i t h 
nuclear matter via the electromagnet ic 
interact ion and thus provide dif ferent 
in format ion to s t rongly interact ing 
particles. The electromagnet ic effects 
can be calculated very precisely but 
the interact ion rates are l o w and it is 
d i f f icu l t to s tudy rare processes exper i ­
mental ly. A n electron accelerator has 
to compensate for this by p roduc ing 
beams of h igh intensity. ALS pro­
duces intensit ies of several hundred 
microamperes; it is operated at ener­
gies of several hundred MeV w i t h du ty 
cycles f rom 1 to 2 %. 

There are four experimental areas 
around the machine one receiving 
particles at one th i rd of the max imum 
energy, the other three at max imum 
energy. The l ow energy hall is devoted 
to experiments on photonuclear reac­
t ions w i t h a beam produced by pos i ­
t ron annih i la t ion. The monochromat ic 
pho ton beam f lux is f rom 2 to 5 x 1 0 4 

per second w i t h an energy variable 
f rom 20 to 120 MeV. 

A ' pho ton hal l ' is devoted to the 
s tudy of photonuclear reactions. It has 
a very comprehensive detect ion sys­
tem, k n o w n as the ' roundabout ' , c o n ­
sist ing of t w o spectrometers and a 
telescope p ivot ing round a vert ical 
axis centred on the target. The pho ton 
beam is produced either by electron 
bremsstrahlung (2 cm spot on the 
target w i t h a f lux at 300 MeV of about 
4 x 1 o9 per second w i t h an electron 
beam of 100 [iA at 400 MeV) or by 
posi t ron annih i lat ion (1 to 3 cm spot, 
1 0 8 per second for a posi t ron beam of 
0.1 p t A a t 3 0 0 M e V ) . 

A n 'electron hal l ' has t w o large 
spectrometers, one each side of the 
beam, able to turn on a vert ical axis 
centred on the target. Experiments on 
elastic scatter ing are done w i t h very 
h igh resolut ion and l o w background 
using the spectrometer k n o w n as 
' 900 ' , w i t h a resolut ion of 1 to 

2 x 10~ 4 ( the name comes f rom the 
max imum momen tum, 9 0 0 M e V / c , 
w h i c h can measure). It has relatively 
l o w acceptance, but can analyse 
heavy particles. The other spectro­
meter, the ' 600 ' , has a very high 
momen tum acceptance. It is used for 
the analysis of scattered electrons, 
wh i le the ' 900 ' records heavy particles 
in co inc idence experiments. The w h o l e 
system is an impressive instal lat ion, 
12.5 m high and w e i g h i n g some 
1 0 0 0 tonnes. 

The four th exper imental area is for 
the s tudy of p ion and muon inter­
act ions. The pions are produced in a 
copper target bombarded by the 
electron beam. One channel , in opera­
t ion since 1970 , accepts pions pro­
duced at an angle of 120° to the left of 
the inc ident electron beam, an angle 
w h i c h reduces contaminat ion due to 
elastic and quasi-elast ic scatter ing of 
the e lect ron-pos i t ron pairs created in 
the target. The electron beam and 
target are 5 m be low g round level, and 
an 8 m beam- l ine conveys the p ions to 
g round level. In th is beam-l ine there is 
an appreciable probabi l i ty of decay of 
the pions into muons and neutr inos 
The muons are conf ined in the channel 
to yield a l ow energy muon beam also. 
It is possible to select the energy, 
energy spread and geometry of the 
p ion beam. The energy can go as high 
as 100 MeV and, f rom a 3 0 0 jxA elec­
t ron beam, the p ion f lux at 70 MeV is 
1 0 6 / s wh i l e that of the muons is 
10 4 / s . A second p ion channel of 
similar design on the other side of the 
electron beam has recently been 
comple ted. The channels can operate 
independent ly . 

Collaboration with Serpukhov 

Under the terms of an Agreement be­
tween the Soviet State Commi t tee for 
the Uti l izat ion of A tom ic Energy and 
the French A tomic Energy Commis -
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The SPES II spectrometer during assembly 
in the experimental area, at the Saturne 
synchrotron. The two analyzing magnets, 
which are here seen open, are installed on a 
platform supported on an air-cushion and are 
able to rotate around a vertical axis. 

The two channels of the secondary beams of 
pions and muons at the Saclay 600 MeV electron 
linear accelerator, ALS. The maximum energy 
in these channels is about 100 MeV and 
the pion flux at 70 MeV is 106 s. 

(Photos Saclay) 

sion, s igned in 1966, Saclay bui l t the 
4.5 m bubble chamber, Mirabel le, and 
operates it at Serpukhov w i t h beams 
f rom the 76 GeV accelerator. Since its 
commiss ion ing in 1 9 7 1 , Mirabel le has 
taken over 700 000 photos w i t h pro­
t o n , kaon, p ion and ant iproton beams. 

A n electronic exper iment, HERA, is 
also being carried out at the Soviet 
accelerator by a Sac lay-Serpukhov 
co l laborat ion. It makes use of a 
polarized proton target and is de ­
s igned to measure the polarization and 
rotat ion parameters in elastic scatter­
ing. The exper iment is in fact one l ink 
in an extensive experimental cha in , 
s t retching f rom Saturne to the CERN 
PS and the Serpukhov accelerator, 
w h i c h is due to cont inue w i t h the 
CERN SPS. 

Development of superconducting 
magnets 

The Saclay Laboratory has consider­
able experience in the const ruct ion of 
superconduc t ing magnets. Prominent 
among these are a quadrupole d o u ­
blet, OGA, used in a Saturne beam, 
w h i c h has func t ioned satisfactori ly for 
over 2 5 0 0 hours and the pulsed 
superconduct ing magnet, ALEC, bui l t 
as part of the GESSS col laborat ion, 
w h i c h has given a f ield of 5 T w i t h a 
pulse repet i t ion rate of 0.1 Hz (see 
Apr i l issue page 121 ) . 

Ano ther project, CESAR, also part 
of the G ESSS programme, has just go t 
of f the g round . It involves the c o n ­
st ruct ion of t w o superconduct ing d.c. 
d ipoles to be used on one of the beam-
lines of the Nor th experimental area 
of the 4 0 0 GeV SPS. These magnets 
w i l l have an aperture of 10 cm d ia ­
meter and a total length of 2.83 m. The 
integrated f ie ld w i l l be 9.15 Tm and 
the f ie ld homogene i ty (using super­
conduc t i ng correct ion w ind ings ) w i l l 
be 2 x 10- 4 . The central f ie ld w i l l 
reach 4.5 T and the stored energy 
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520 k J . A jo in t CERN-Sac lay w o r k i n g 
g roup has been formed and assembly 
and test ing of the dipoles w i l l be done 
at Saclay. 

The first superconduct ing d ipole 
w i l l replace a convent iona l magnet 
and w i l l achieve the same bending 
power in half the length. The second 
w i l l doub le the bend ing power . 
Energy consumpt ion was another 
factor determin ing the choice of these 
superconduct ing magnets. They w i l l 
use about one-s ix th of that needed 
for equivalent classical magnets. 

Reconstruction of Saturne and the 
GANIL project 

W e turn n o w to the future projects 
under s tudy at Saclay. Saturne, bui l t 
on the weak focus ing pr inciple, no 
longer meets the experimenters ' re­
quirements. W h e n it was commis ­
sioned in 1958, it was used essen­
t ial ly for elementary particle physics, 
but has been progressively abandoned 
as machines of higher energy came 
on . On the other hand, nuclear physics 
experimenters are attracted by the 
beams in the GeV range offered by 
Saturne. 

In v i ew of th is interest and of the 
di f f icul t ies encountered in prov id ing 
the h igh qual i ty beams for h igh 
resolut ion spectroscopy, the decis ion 
was taken to reconstruct Saturne 
complete ly. A budget of 40 mi l l ion 
French francs has been assigned to 
the project, CEA prov id ing 6 5 % and 
IN2P3 3 5 % . 

The main objects are to obta in a 
du ty cycle of 20 % and an intensi ty of 
1 0 1 2 protons per second (by increasing 
the machine's pulse repet i t ion rate) 
w i t h very high beam qual i t ies in emi t -
tance and energy spread. The 
max imum energy of 3 GeV w i l l not 
be altered but it w i l l become a st rong 
focus ing machine w i t h a separated 
func t ion magnet latt ice. The r ing, 

22 m in diameter, w i l l consist of 
16 dipoles w i t h a bend ing radius of 
17 m and 24 quadrupoles. The d imen ­
sions of the vacuum chamber w i l l be 
230 x 130 mm hold ing a pressure of 
5 x 10~ 7 torr w h i c h cou ld be brought 
to 5 x 1 0 8 torr if is later decided to 
accelerate l ight ions. 

The r ing w i l l inc lude four straight 
sect ions, one for in ject ion, one for the 
r.f. accelerat ion system ( f requency 
range 0.8 to 8 M H z ) and t w o for 
beam eject ion. S low eject ion w i l l be 
used eject ing over periods f rom 0.2 
to 0.6 s. The t w o eject ion channels 
w i l l be usable s imul taneously. 

The machine w i l l provide protons at 
energies ranging f rom 0.5 to 3 GeV 
into the experimental areas and wi l l 
also accelerate deuterons and alphas 
as wel l as polarized protons and d e u ­
terons. The accelerat ion of l ight ions 
is under d iscussion. 

The s h u t d o w n of Saturne for th is 
rebui ld ing is p lanned for the first 
quarter of 1977, and the reconstruc­
t ion w i l l take a year. The bend ing 
magnets and quadrupoles are already 
being manufactured in Yugoslavia, 
and the r.f. cavit ies, vacuum pumps 
and in ject ion line are being ordered. 

G A N I L (Groupe pour un Acce le-
rateur Nat ional d ' lons Lourds) is a 
project for the const ruct ion of a 
machine w h i c h w o u l d be the main 
nuclear physics instal lat ion in France 
in the 1980s. CEA and IN2P3 w o u l d 
part icipate equal ly in the f inanc ing. 

For the last e ighteen months or so, 
a work ing g roup of some t w e n t y 
physicists has studied the bu i ld ing of 
a machine to provide research possi ­
bil i t ies not accessible to the exist ing 
heavy ion accelerators or those under 
const ruct ion at Darmstadt and Dares-
bury. The accent has been on an 
area ranging f rom ions of neon, whose 
energy cou ld reach 100 M e V / n u c l e o n , 
to uran ium, whose energy cou ld 
reach 8 M e V / n u c l e o n . The project 
specif ies an intensity for neon ions of 

1 0 1 2 ions per second w i t h high beam 
qual i ty or 1 0 1 3 w i t h lower beam 
qual i ty. The intensity decreases pro­
gressively the higher the atomic n u m ­
ber of the nucleus, but for uranium it 
is still 1 0 1 0 ions per second. 

In consider ing the choice of ma ­
chine, the wo rk i ng group compared 
tandems, linear accelerators and cyc lo ­
trons. The so lut ion f inal ly adopted 
was t w o identical separated-sector 
cyc lot rons, each of a diameter of 6 m 
and compr is ing four sectors each of 
4 0 0 tonnes. 

The in ject ion system is a conven ­
t ional PIG source, g iv ing charge 
states of 2 to 8 and a small cyc lot ron 
in w h i c h the ions are g iven a pre­
l iminary accelerat ion before in ject ion 
into the first cyc lot ron of the machine. 
Here the ions, not complete ly str ip­
ped, w i l l be accelerated on to a sol id 
str ipper target, w h i c h w i l l increase 
their charge state. They w i l l then be 
injected into the centre of the second 
cyc lo t ron and undergo further accele­
rat ion. 

The G A N I L w o r k i n g group has 
n o w moved on to w o r k on an actual 
mode l , 1/4 scale, of a magnet and ar 
accelerat ing cavity. Though the pro­
ject is a nat ional one it is open 
to internat ional co l laborat ion. Re­
searchers are in close contact w i t h 
physicists f rom Darmstadt and Dares-
bury. The project is we l l advanced and 
the quest ion of author izat ion is before 
the French government . 

DARMSTADT 
Preparing for full 
energy beam day 
The heavy ion linear accelerator, 
U N I L A C , is nearing comple t ion at 
GSI (Gesel lschaft f i i r Schwer ionen -
fo rschung ) , Darmstadt. The machine 
is descr ibed in the June 1973 issue. 
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A schematic drawing of the layout scheduled for 
the high energy experimental area at the 
Darmstadt heavy ion linear accelerator, 
UNI LAC. The variety of experimental zones 
reflects the variety of disciplines which will be 
involved in research with the heavy ion beams. 

The Wideroe sect ion, powered at a 
f requency of 27 M H z , is w o r k i n g wel l 
and ions have been fed into the l o w 
Energy experimental area at 1.4 MeV 
per nuc leon. The magnet sett ings 
needed careful t un ing to br ing the 
beam transmission up — init ial ly on ly 
some 50 nA of ions was squeezed 
th rough to the l o w energy exper iment 
stat ions f rom about 1 jxA in jected into 
the first Wideroe tank. However , in 
J u n e the transmission was improved to 
near the theoret ical values. A rgon and 
xenon ions have been used on the 
targets. Typical ly, f rom 1.2 \L/K of X e 6 + 

fed to the Wideroe, 4 2 nA of X e 2 3 + 

reaches the target. The Alvarez sect ion 
is v i r tual ly ready apart f rom some 
transients in the r.f. power ing system, 
operat ing at 108 M H z , w h i c h need 
damp ing out. Finally, the single gap 
cavit ies (also at 108 M H z ) are being 
progressively instal led. Their correct 
phasing w h e n they are coup led t o ­
gether is the major ou ts tand ing task. 

It is hoped to have ion beams into 
the h igh energy experimental area in 
the A u t u m n and to reach the mystical 
goal of accelerat ing uranium ions be­
fore the end of the year. 

A Users Commit tee has been set 
up consist ing of 21 members of w h o m 
11 come f rom outside GSI . A call for 
letters of intent for experiments at the 
beg inn ing of the year brought about 
120 replies. It is expected that w h e n 
the experimental programme is in ful l 
sw ing it w i l l involve about 100 sc ien­
tists at any one t ime f rom many di f ­
ferent f ields. The total pool of scientists 
l ikely to use the machine is tw i ce this 
number. 

FERMILAB 
Increased scope 
for experiments 
The last of the beam-l ines w h i c h 
were put on paper in the design of the 

exper imental areas of the proton 
synchro t ron at the Fermi Nat ional 
Accelerator Laboratory was success­
fu l ly tested in June . It is the th i rd 
beam- l ine, P-West, in the Proton 
Area w h i c h can handle protons up to 
an energy of 500 GeV. The P-West 
line is designed to use a beam w i t h an 
intensi ty of 1 0 1 2 protons focused on 
a target spot of 2 mm. 

There were init ial ly problems in the 
Proton Area because of the 'ha lo ' 
a round the beam w h i c h was spraying 
detectors w i t h particles coming f rom 
interact ions w i t h beam-l ine c o m ­
ponents , etc., rather than f rom the 
target. This s i tuat ion has been greatly 
improved. In the first P-West test 
w i t h 1 0 1 1 p r o t o n s / m m 2 on the target 
the intensi ty 10 cm away was be low 
1 0 2 / m m 2 . 

The first three experiments to use 
P-West are: A Fermi lab /John Hopk ins 
team w i l l search for heavy particles 
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Inside the focusing enclosure of the P- West 
beam-line at the Fermi lab which has 
helped remove the halo around the beam. 
P-West is the last of the beam-line 
array to come into action and is feeding 
three experiments with a high intensity, 
high quality beam. 

(Photo FermiLab) 

w h i c h decay into photons or neutral 
p ions and wi l l s tudy charged part ic le-
pho ton correlat ions. They have t w o 
spectrometer arms w i t h mul t iw i re pro­
port ional chambers, Cherenkov h o d o -
scopes and lead glass arrays. A 
Corne l l /McGi l l /Nor theas te rn /Lebedev 
team wi l l s tudy elastic scatter ing w i t h 
extremely h igh momen tum transfer. 
They have a fo rward arm w i t h a 
septum magnet and t w o beam- l ine 
dipoles and a recoil arm w i t h t w o large 
aperture magnets. A Fermi lab /Nor th -
eastern/Nor thern I l l inois team wi l l 
look at inclusive product ion of p ions, 
kaons and ant iprotons. They have a 
doub le focus ing split quadrupole 
spectrometer. 

As P-West came into act ion the 
number of experiments tak ing data at 
the machine was 30 , w i t h ten exper i ­
ments at the test stage. 97 exper iments 
had completed tak ing data. 

Meanwh i le the accelerator is 
manoeuvr ing towards higher in tens i ­

ties. A major bot t leneck en route to 
the design goal of 5 x 1 0 1 3 protons per 
pulse has been the th roughpu t of the 
8 GeV fast cyc l ing booster. On 
13 June the accelerator team, n o w 
under P.V. L ivdahl , succeeded in 
squeezing 2.22 x 1 0 1 3 t h rough the 
booster and 2 x 1 0 1 3 f rom the main 
r ing cannot be far away. 

The FermiLab accelerator was re­
cent ly generously made available to 
CERN to investigate an instabi l i ty 
w h i c h it was feared cou ld l imit the 
SPS intensity. The instabi l i ty can arise 
dur ing the debunch ing - rebunch ing 
procedure w h i c h is necessary to c o n ­
vert the 20 bunch beam f rom the PS 
into the 4 000 bunch beam of the 
SPS. E.J.N. Wi lson and D. Boussard 
f rom CERN worked w i t h the FermiLab 
accelerator team s imulat ing the SPS 
condi t ions. They happi ly returned w i t h 
the message 'Don ' t wor ry ' . The i n ­
stabi l i ty is weaker than predicted and 
s low to develop. 

FRASCATI 
Future role 
under discussion 
It was announced on 3 Ju l y that an 
Agreement has been s igned by the 
President of CNEN (Comi ta to Nazio-
nale per I'Energia Nucleare) , Prof. 
E. Clementel , and the President of 
IN FN ( Is t i tu to Nazionale de Fisica 
Nucleare) , Prof. C. Vi l l i , concern ing 
the transfer to IN FN of all act ivi t ies, 
equ ipment and personnel in its sphere 
of act iv i ty — w h i c h includes nuclear 
and high energy physics. This estab­
lishes INFN's independence. 

Discussion has centred on the 
fu ture of the Frascati Laboratory 
where the w o r k is relevant to both the 
CNEN's nuclear power programme 
and INFN's research programme. In 
s ign ing the Agreement , the at tent ion 
of the Italian government was d rawn 
to the importance of the w o r k at 
Frascati w i t h an appeal for suff ic ient 
f inancial suppor t to carry it ou t 
eff ic ient ly. The Agreement has been 
put before the Minister for Industry and 
the Minister for Educat ion. 

Patient irradiations 
Some careless w o r d i n g in the J u n e 
issue fai led to acknowledge qui te a lot 
of w o r k in the medical uses o f particles. 
In report ing the tests at Los A lamos 
(page 193) the references to 'f irst 
i rradiat ions' shou ld , of course, have 
been qual i f ied by saying each t ime 
that w e were referring to negative 
p ion beams. M u c h w o r k w i t h other 
particle beams has been done, for 
example at the cyc lot rons at Harvard 
and at the Hammersmith Hospital in 
London. The pedant ic cou ld also 
insist that all X- ray t reatments are par­
t ic le irradiations. Apo log ies to all 
whose w o r k was thus ignored. 
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# A Crate Control ler wi th an 8080 Micro­
processor 

# Modular memory extensions 

# Automat ic power-fai l re-start 

# Incorporated Teletype port 

# Buffered power ing 

# Optional operator 's console 

# Software support, inc lud ing: 

— test routines 

— higher language overlays 

— cross assembler for use with a PDP11 

— real-t ime operat ing system 

— and many more to come 

and BORER 
did it 
that means: 

— lower system costs 

— front-end pre-processing 
simpl i f ies systems and improves 
organisat ion 

— more reliabil i ty especial ly 
in serial systems 

— less redundancy 

— more f lexibi l i ty 

4 5 0 0 SOLOTHURN 2, SWITZERLAND 
te l : 0 6 5 / 3 1 1 1 3 1 telex: 34228 



EEV's double first. 



ThyratronCXU71B. 
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When you have an inverse voltage 
problem then you have an interest 
in EEV's double-ended thyratron. 

Conventionally, the thyratron 
has been a triggered unidirectional 
switch. EEV has now designed, 
constructed and successfully run 
new triggered hydrogen thyratrons 
capable of conducting in both 

directions without affecting the 
hold off voltage. 

These new double-ended tubes 
are available in both 3in. and 4%in. 
ceramic bodies - 2,3 or 4 gaps. 

Can we discuss our ideas and 
your problems with you? Please 
contact our hydrogen thyratron 
engineers at Chelmsford. 

EE Vand M- OV know how 
THE M - 0 VALVE CO LTD, Hammersmith, London, England W6 7PE.Tel: 01-603 3431 .Telex: 234356.Grams: Thermionic London. 

ENGLISH ELECTRIC VALVE CO LTD, Chelmsford, Essex, England CM1 2QU.Tel: 0245 61777.Telex: 99103. Grams: Enelect ico Chelmsford. I 

y o u r ideal p a r t n e r f o r cab les 
F E L T E N & G U I L L E A U 

You certainly know Felten + 
Guilleaume as suppliers of high 

performance cables, but please do 
not hesitate to contact them for 

any of your cable problems, such 
as - p o w e r cables 

-cables for data transmission 
- a u d i o and video cables 

SWISS 
REPRESENTATIVE: 

R O S C H I T E L E C O M M U N I C A T I O N A G B E R N 

3 0 0 0 B e r n 3 1 , P o s t f a c h 63 T e l e f o n 031 4 4 2 7 1 1 

You see us at our s tand 24.411 INELTEC 75 Basle 

8 3 7 
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New Superconducting Magnet System Demonstrates 
IGC Full Systems Capability. 

A signi f icant magnet system for nuclear fusion studies 
has been produced by Intermagnet ics General Corpora­
t ion (IGC) under contract to Fusion Energy Corporat ion. 
Al l system elements and components — the supercon­
duct ing material , the magnet coi ls, the cryostat and 
the e lect ronic contro ls — were designed and manu­
factured completely in-house by IGC. The system con­
tract was taken on a f ixed price, guaranteed perfor­
mance basis, manufactured to ful l speci f icat ions and 
del ivered wi th in the speci f ied seven month del ivery 
t ime. It wi l l be used to study sel f -col l id ing deuter ium 
beams, in accordance wi th the M igma Approach to 
Contro l led Fusion.* 
The coi ls are manufactured f rom mult i f i lamentary Nb-Ti 
superconductor produced by IGC. At ful l operat ing f ie ld, 
the maximum f le ld-on-windings of each coi l is in excess 
of 60 ki loGauss, and the average current density in the 
wind ing space is approximately 11,000 A / c m 2 . To 
achieve this rather high current density wi thout evi ­
dence of magnet ic instabil i ty or " t ra in ing , " the coi ls 
were epoxy encapsulated under vacuum using impreg­
nation techniques refined at Intermagnet ics General 
Corporat ion. 

At its ful l operat ing f ie ld, the stored energy of the 
system is approximately 500 ki loJoules, and the c o m ­
pressive forces between the two magnet halves, tending 
to implode the system is approximately 50,000 kilo­
grams. This large compressive force is t ransmit ted 
di rect ly f rom the superconduct ing coi ls t o the four 
room-temperature pins separat ing the two halves of the 
magnet system. By uti l izing both the cold vapor of the 
boi l ing hel ium as well as l iquid ni trogen to cool the 
mechanical support structure, the total hel ium boiloff 
per dewar is less than two liters per hour at full oper­
ating field. 

* B. M a g l i c h , N u c l . I n s t r . M e t h o d s 111, 213 (1973 ) ; B. M a g l i c h et a l . 
N u c l . I n s t r . M e t h o d s 120, 309 (1974) . 

With the combined use of Nb-Ti and Nb 3 Sn supercon­
ductors, the design techniques employed by IGC in this 
system should lend themselves to the construct ion of 
sti l l larger and higher f ield spl i t magnet systems, per­
haps generat ing f ields in the range of 100 ki loGauss 
and higher. 

IGC CONDUCTOR SPECIFICATIONS 
Type IGC Mul t i -

f i lamentary Nb-Ti 
Copper- to-Superconductor Ratio 3.4:1 
Cri t ical Current at 6 Tesla 315 Amps 
Conductor Diameter 1.05 mm 
No. of Nb-Ti Fi laments 108 
Conductor Length — Total 22,000 meters 
Twist Pitch 0 .4 /cm 

MAGNET SPECIFICATIONS 

Type Spl i t Pair 
Central Field 40 kG 
Wind ing Midplane Separat ion 152 mm 
Room Temperature Midplane 

Separat ion 50 mm 
Design Current 120 Amps 
Current Density 11,000 A / c m 2 

Stored Energy 500 kJ 

Whatever your requirements in superconduct ing or 
cryomagnet ic systems, think f irst of the leaders in the 
f ield and wr i te or cal l Paul Swartz, Vice President of 
Market ing and Sales, Charles Park, Gui lder land, New 
York 12084. Telephone: (518) 456-5456. TWX No. (710) 
441-8238. 

New Karner Road 
C O R P O R A T I O N 

Guilderland, New York 12084 
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A new success for the SUHNER crimp technique: 
SUHNER subminiature coaxial connectors 

with crimped inner contacts 

Y o u 

a s s e m b l e a n S M B , S N C o r 
S N S i n h a l f t h e t i m e ! 

Inner contact crimped 
Outer contact crimped 
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Conventional cable entry Normal cable entry 
Outer contact clamped Inner contact soldered 

r 

Cable preparation 
27% 

Assembly of 
pressure-
sleeve 18% 

Inner contact soldering 36% Completion of 
assembly 19% 

Soldering an inner contact of a 
subminiature connector requires 
highly skilled assembly person­

nel. It is t ime consuming and usually 
involves a high reject ion rate. 

Thanks to the accuracy of the 
SUHNER cr imping tools inner con­
tacts of 0.95 m m dia. can now be 
reliably cr imped to cable inner con­
ductors as small as 0.27 mm dia. A 
SUHNER fully c r imped connector 
consists of only 3 parts. Anybody can 
now assemble subminiature con­
nectors quickly and reliably. 

The contact character ist ics and all the 
other electrical and mechanical para­
meters are comparable in every re­
spect to other assembly methods. 

SMC screw-on 

SMB snap-on 

SMS slide-on 

SUHNER subminiature fully cr imped 
connectors are available in 3 versions: 
SMB (snap-on), SMC (screw-on) and 
SMS (slide-on). Do you wish to save 
t ime and money? If so, please ask for 
our new catalogue on SUHNER sub­
miniature coaxial connectors. 

HUBER+SUHNER Ltd 
Cables, Rubber Products, Plastics 
CH-9100 Herisau /Switzerland 
Tel. 071/531515 Telex 77 426 
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Smallest Particles are 
a Small Thing for the 

Disc Centrifuge MK III. 

The disc centrifuge MK III is a sub-micron 
particle size analyser operating in the 
range of 0.01 micron to 15 microns. 
It separates the sample at pre-selected 
sizes and gives exact data to produce 
absolute particle size against weight 
distribution curves. The photosedimento-
meter enables rapid comparative size 
distribution curves by continuously 
monitoring the progress of particles. 
• Range of particle size: 0.01 to 15 ju. 
• High accuracy. 
• Rapid analysis by photosedimentometer. 
• Stable sedimentation. 
• Joyce-Loebl Buffered-Line-Start-Technique: 

Stable hydrodynamic system, no streaming. 
• Automatic process, simple operation. 
• Absolute speed accuracy, better than ± 0.005 % 

of pre-selected nominal value. 

Send for our Application Reports. 

TECHNICAL OPERATIONS LTD 
West Germany and Switzerland: 
D-7417 Pfullingen, Romerstr. 90 
Phone (0 71 21) 7 30 21 
Telex 0729651 
France: 
83-85, av. Georges-Clemenceau 
F-92000 Nanterre 
Phone 2041457, Telex 91241 

JOYCE 
LOEBL 

£tablissements 

B O U R G E O I S 

S.A. capital 1 200 000 F. 
34, rue de Liege 
75008 P A R I S 

Telex 28 363 Cetaver Paris 

Rubans, tresses, cordonnets, tubes, articles indus-
triels speciaux pour : 

- emplois dielectriques 
- frettages, enrubannages, etc... 

Specialises en matieres synthetiques : 

- f i l de verre (silionne et verranne) 
- f i l polyamide 
- f i l polyester retractable ou non 
- si I ice 
- Kevlar 
- fils thermostables (Nomex, Kermel) 

etc... 

QUESTIONNEZ-NOUS 

GYROLOK 
Flareless 

Tube Fittings 
AVAILABLE 

• in brass, 316 SS, 
steel, monel and 
aluminium 

• in sizes from 
1/16" to 1 " 0D / 
3 mm to 12 mm 

• for high vacuum 
pressure — temperature — 
cryogenics 

mab 
K e m i 

HOKE 

MATKEMIAG 
4106 Therwil 
Erlenstrasse 27 
Tel 061/73 48 22 
Telex 62440 

Distributor for Switzerland 
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camac 

cosynus r 
camac computerized 

system 
for nuclear spectrometry 

• Highly efficient system for 7 spectrometry 

• Versatile system, easily expandable to users requirements : 
standard CAMAC modules for data acquisition and periphe­
rals interfacing. 

• Sophisticated software PREX 7 10 : automatic peak research, 
qualitative and quantitative analysis. 

• Simple and easy dialog between the user and his experiment 
through a dedicated keyboard, large screen storage display. 

Schlumberger 

FOR MORE INFORMATION PLEASE CONTACT : 
SAIP/SCHLUMBERGER : BP 47 -92222 Bagneux (France) 
Tel. : (1) 655.22.11 Telex : SAIPEX 25 075 F 





groupe Forges de Strasbourg 

equipement de bureaux 

MEUBLES 
ET RAYONNAGES 

Strafor SA 
3006 Berne, Thunstrasse 73 

Te lephone 031 44 73 01 

• 
Points de vente : 

Bale, Berne, Geneve, Neuchate l , Zur ich 

Ce qui est bon pour ITiomme 
est excellent pour rentreprise. 

F ISCHER electric CONNECTORS, 
50 Ohm, for C A M A C SERIE 101 A004 
(compatible w i th LEMO 00250 
homologated by CERN-GENEVA) 
These Connectors show the same 
characteristics than all the wel l known 
FISCHER-CONNECTORS 
w i th self- locking. 

Plug for cable: to be soldered 
type S 101 A004 

Plug for cable: to be crimped 
type S 101 A004-1 

Socket type D 101 A004 
Cap for D 101 A004 type 101.00.315 
Socket w i th cable-clamp 

type DK 101 A004 

This new type satisfies the most exacting 
customers. 

Please ask for our special documentat ion 
concerning these new connectors and for 
our general catalogue concerning our 
range of coaxial, multiple and mixed 
Connectors. 

W. W. FISCHER 
CH - 1143 APPLES 

<P (021) 77 37 11 
Telex 24 259 fisch ch 

10/80 

Y o u t o o should make use of our 
Know-How in the field of 

Light Structures Technology! 
Our experience for decades: 

•structures made of fibre reinforced synthetic materials 
• fibre reinforced synthetic foams 

•bonding technique •sandwich plates ^structures 

Contact: Contraves AG, Schaffhauserstr. 580 , CH-8052 Zurich 
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Besuchen Sie uns an der INELTEC, Basel - Halle 24/Stand 326 

MINIGOR 
Kompakter XY-YT-
Koordinatenschreiber 

m 2 0 0 i i V . . . 2 5 0 V -

• KoprdinatenschreiberXY-YT 

:# ' iaUrak6i t -K!asse 0 ,25 Oder 0,5 v o n 0,1 V bis 100 V -
• : i l n f t ^ V ^ | ^ n : - . > - - " - ^ ^ T - r f . - - -^mMehmmti^^ • U n i v e r s e * ! * V e r w e n d b a r k m t d w c ^ 

:#.JE)n^baytfilrJnfegir^tori= ' :": b a r e « ' : E m p f i n d i i c h k e t t e n ^ o r t . , . 1 X Y - u n d Y T - B e t r i e b -i - .z.-

rn S^efobrefte 2G& o6er ^ m m ^ q ° " V j ^ ™ ^ S w ° m * i m V ? c r ^ • "TMeBber'efche:0,1 V . . 1 0 V 

& m*.:J^:-:f''.-V:;:'. .:* .. 

Kompakter Einkanalschrelber 

ung 

r-.-' f'-*?• * •• •• . . •' X * . ^ : ; ^ / ... ... V :;:.!:.{:.:.£' .". 

•1 R-""".^!:'-. 
^^^^^^^^^^ 

AG Ftff? MESSAPPARATE 
3013 Bern • Schlaflistrasse 17 • Tel. 031 - 4215 06 ¥ 
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0000 

Mate history w i t h us, 
When Wilhelm Eduard Wcbcr developed the 

laws of forces between charges he was making 
history. The German physicist worked with Karl 
Gauss in a study of terrestrial magnetism and in 
the invention of an electromagnetic telegraph. He 
originated the absolute system of electrical units, 
based on Gauss's system. And the fundamental 
unit of magnetic flux is named Weber after him. 

Today, Wilhelm Weber's work is being utilized 
in a variety of sophisticated applications. 

And the future he envisioned continues. 

Magnetic Corporation of America is working 
on tomorrow today; providing the resources and 
spurring the imagination of talented professionals 
a lot like Weber in their enthusiasm. 

As a world leader in the field of electromag­
netic technology and superconductivity, we're 
prepared to add our capabilities to the evolu­
tionary — maybe revolutionary — applications 
you have in mind. 

For information on the finest superconducting 
materials and magnet systems, send your inquiry 
toDeptP-I. 

Magnetic Corporation of America 179 Bear Hill Road, Waltham, Massachusetts 02154 

Worldwide Suppliers of Superconducting Material and Magnetic Systems. (617)890-4242 TWX 710-324-0752 

Circle No. 72 on Reader Service Card 
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E. LOTTI S.A. 
Reactifs MERCK 
Produits chimiques 
Produits pharmaceutiques 

Traitement des eaux 
Produits pour piscines 

PLUS DE 
5000 PRODUITS 
EN STOCK 

8, RUE B A Y L O N , 1227 C A R O U G E 
TELEPHONE 42 57 66 / 42 57 65 
TELEX: 289 382 LOTI . C H . 
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Le hasard n'a jamais ete permis 
dans les systemes informatiques 
bancaires, qui ont toujours ete 
une affaire de professionnels, 
done particulierement 
serieuse. 

C'est pourquoi les specialistes 
en communication 
de S.W.I.F.T.* 
ont passe au peigne fin les 
30 meilleurs constructeurs 
en mini-informatique 
(et certains 
en maxi-informatique) 
avant de retenir 
les fournisseurs pour leur 
reseau bancaire international. 

Compte-tenu des milliards 
de francs mis 
en jeu journellement, 
S.W.I.F.T. exigeait des garanties 
solides: 

un materiel puissant, un logiciel 
efficace, une specialisation 

poussee en teleinformatique. 

• une capacite certaine 
d'extension des systemes face 

aux besoins croissants 
des banques. 

• une puissance de calcul a 
meme de traiter les codes 
complexes qui protegent 

Pargent des banquiers. 

• une fiabilite totale, celle que 
notre experience industrielle 

nous a donnee. 

S.W.I.F.T. est un groupe de 
specialistes qui fait autorite. 

Ce n'est done nullement par 
hasard si S.W.I.F.T. a retenu 

GENERAL AUTOMATION. 

Je suis interesse par une information detaillee sur vos systemes de 

Nom_ 

• teleinformatique 
• automatisme industriel 
• controle de processus 
• saisie de donnes 
• gestion 
• autres 

Envoyer a : Suisse: 8260 Stein am Rhein, Wagenhauser StraBe 492 
Allemagne: 51 Aachen-Verlautenheide, Heider-Hof-Weg 23 
France: 24, rue du Sergent Bauchat - 75012 Paris 

Adresse. 

1 
I 
l 
I 

* Society for Wor ldwide Interbank Financial Telecommunicat ion S.W.I.F.T. & S.W.I.F.T. Interface Device sont des marques deposees. 
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