


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. 
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CERN News 
The storage ring where the (g-2) of the muon 
has been measured to an accuracy of 20 parts 
per million. The forty bending magnets are 
C-shaped with the aperture opening facing 
towards the centre. Electrons from the muon 
decays can then emerge through this opening 
and be measured by counters spread around the 
inside of the ring. 

The muon under 
scrutiny again 
A n e w measurement on the muon has 
recent ly emerged f rom the C E R N / 
Daresbury /Mainz team using the m u o n 
storage r ing. They have determined 
<g -2 ) of the muon to the remarkable 
accuracy of around 20 parts per mi l l ion . 

The (g -2 ) of the m u o n has been a 
top ic in the CERN programme since 
1960 and the present exper iment is 
the th i rd in the series a iming to push 
the accuracy of the measurement as 
far as possible. The reason for th is 
determined pursuit is that the ( g - 2 ) 
value can be calculated w i t h great 
precision using quan tum e lect rodyna­
mics — the theory of h o w the e lectro­
magnet ic force operates. The exper i ­
ment checks this ca lcu lat ion and there­
fore tells us h o w we l l w e understand 
the electromagnet ic force. One remark 
w h i c h i l lustrates the impor tance of 

th is w o r k is that ' the g -2 measurement 
acts as a great restraint on the imagina­
t ion of theor ists ' ; in other words , g - 2 
is precisely k n o w n and no theory can 
veer off in n e w direct ions w i t h o u t 
retaining the abi l i ty to calculate th is 
value. 

The muon , since it is a sp inn ing 
charged part icle, has a small magnet ic 
f ie ld , as if a t iny bar magnet is ly ing 
a long its spin axis. Its magnet ic m o ­
ment is proport ional to the angular 
momen tum associated w i t h the spin. 
The classical value is mul t ip l ied by the 
gyromagnet ic ratio, g , w h i c h , for par­
t ic les w h i c h have spin 34 such as the 
m u o n , is equal to 2 in quan tum theory. 
However , because the muon is i n ­
vo lved in emi t t ing and recaptur ing 
vir tual photons, the value of the m a g ­
netic moment is s l ight ly changed in a 
w a y w h i c h is calculated using quan ­
t u m electrodynamics. This gives an 
'anomalous magnet ic moment ' p ro ­
port ional to ( g - 2 ) . (For a ful ler expos i ­

t ion of th is story, see Augus t 1966 , 
page 152 and M a y 1974, page 156.) 

( g - 2 ) can be measured by wa t ch ing 
the rate at w h i c h the muon 's t iny 
magnet sw ings around in a k n o w n 
magnet ic f ie ld . In the new exper iment, 
p ions are in jected into a storage r ing 
where they decay into muons. The 
weak force involved in the decay 
makes th ings happen in a part icular 
d i rect ion (par i ty is not conserved) and 
the muons are born w i t h their spin 
axes predominant ly l ined up in the 
d i rect ion of travel of the muons. If ' g ' 
were exact ly equal to 2, the spins 
w o u l d stay al igned this w a y but due 
to the anomalous magnet ic moment 
they s w i n g around as the muons orbi t 
the r ing. 

Subsequent ly , the muons t h e m ­
selves decay to produce electrons and 
again the electrons tend to emerge in 
a part icular d i rect ion — the di rect ion 
of the muon spin axis. These electrons 
have variable energy w h e n they reach 
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a detector — highest w h e n the muon 
spin axes po in t t owards the detector 
and least w h e n they po in t in the 
opposi te d i rect ion. If the detector is 
made sensit ive on ly to the highest 
energy electrons, its coun t ing rate w i l l 
rise and fal l ry thmical ly at the rate the 
muon spin axes are sw ing i ng around. 
This is the techn ique used in the CERN 
exper iment. 

The storage r ing is 14 m in diameter 
and consists of 4 0 bend ing magnets, 
g iv ing a f ie ld of 1.47 T, interspersed 
w i t h electrostat ic quadrupole focus ing 
magnets (see Apr i l 1973 , page 110) . 
Pions, produced at the proton synchro­
t ron , are injected at an energy of 
3.1 GeV. A b o u t 1 0 6 of them begin to 
orbi t the r ing and about 1 0 % have 
decayed dur ing 2 / 3 of a revolut ion 
y ie ld ing some 2 0 0 muons (over 9 0 % 
polarized) w i t h the correct momen tum 
and angle to be stored. The r ing 
characterist ics have been careful ly 
ta i lored to ho ld muons of momen tum 
3.094 GeV/c . A t th is value, the i n ­
f luence of the non -un i f o rm electr ic 
focus ing f ields is zero and on ly the 
un i form magnet ic f ie ld works oh the 
muon spins. 

Having a un i form f ie ld is one of the 
main advantages compared to the 
previous exper iment (where uncer­
ta inty concern ing the average f ie ld 
seen by the muons in t roduced an error 
of 160 parts per m i l l i on ) . A lso , the 
muon m o m e n t u m is higher (3 c o m ­
pared w i t h 1.27 GeV/c ) and th is, in 
accordance w i t h Einstein's relat ivi ty 
theory, increases the l i fet ime of the 
muons (64.4 [is compared w i t h 27 [is). 
The muons can therefore be wa tched 
for longer t imes w h i c h again increases 
the accuracy of the measurement. 

The electrons emerg ing w h e n the 
muons decay are seen by t w e n t y 
counters instal led around the inside 
of the storage r ing. They are 20 cm 
lead-scint i l la tor sandwiches v iewed 
by photomul t ip l iers . 

The r ing began operat ion in J u n e 

1974 and almost immediate ly was 
w o r k i n g we l l . The first exper iment has 
been carried ou t on posit ive muons 
for w h i c h the anomalous magnet ic 
moment is n o w measured as 
0 .001165895 ± 0 .000000027 . This is 
be low the theoret ical ly calculated 
value by (13 ± 29) x 1 0 - 9 . The ca l ­
culated value includes quan tum elec-
t rodynamic effects d o w n to sixth order 
(where the vir tual pho tons leaving the 
muon can perform a series of contor -
sions before being recaptured) and 
also includes an est imate of the effect 
of the st rong interact ion w h i c h can 
normal ly be left ou t w h e n consider ing 
the m u o n . 

The exper iment w i l l con t inue 
t h roughou t th is year a t tempt ing to 
push the accuracy sti l l fur ther ( to 
10 parts in a mi l l ion) and to measure 
also the negat ively charged m u o n . 

PS starts up 
The Proton Synchro t ron and the Inter­
sect ing Storage Rings have had a t w o 
mon th rest at the beg inn ing of th is 
year w h i l e a series of modi f ica t ions 
and a general programme of ma in ­
tenance was carried ou t (see January 
issue, page 7 ) . 

The Linac, Booster and PS Ma in 
Ring all came back into act ion at the 
end of February as scheduled. Thanks 
to a careful series of prel iminary 
checks, the s tar t -up w e n t l ike c lock­
work . Af ter a f e w hours check ing the 
magnet ic status of the PS using direct 
in ject ion f rom the 50 M e V Linac, the 
8 0 0 MeV Booster was sw i t ched into 
the circui t . T w o hours ahead of p ro ­
gramme, the eject ion system to the 
neut r ino target was in operat ion (re­
ce iv ing 19 of the 20 orb i t ing bunches 
of protons) g iv ing beam to the Gar-
gamel le heavy l iqu id bubb le chamber. 

Fo l low ing that , the n e w s l o w ejec­
t i on system into the East Hall was 
tuned up using the remain ing bunch . 

W h e n the magnets in th is n e w beam-
line had been tuned to pass the protons 
ef f ic ient ly, their currents proved to be 
very close to the theoret ical ca lcu la­
t ions. It is on th is beam that the 
Brussels/Orsay team have their doub le 
arm spectrometer w h i c h w i l l search 
for n e w particles cover ing a w i d e mass 
range w h i c h inc ludes the region wher^ 
the n e w particles were d iscovered irv. 
November last year. They had f ive 
days of protons for prel iminary tests 
after w h i c h the 20 th bunch was sent 
in the opposi te d i rect ion to the West 
Hall so that exper iments in the Omega 
Spectrometer cou ld sort themselves 
out . 

A l t h o u g h the s tar t -up of the 
machines w e n t very smooth ly , there 
was a myster ious h i tch dur ing the first 
twe lve days of operat ion. Despite the 
fact tha t the Booster was feeding 
6><10 1 2 particles per pulse to the PS r ing 
on ly 5 x 1 0 1 2 were being accelerated. 
For tests w h e n Gargamelle w a s off 
the air, the PS was fed direct ly f rom 
the Linac again since the lower energy 
beams are better for local is ing faults. 
It was f o u n d that beam loss we 
occur r ing at the j unc t i on box of a 
vacuum p u m p and open ing up the 
o f fend ing region revealed that beam 
was h i t t ing a connex ion of one of 
100 pairs of damp ing resistors w h i c h 
had been instal led dur ing the shut ­
d o w n to cope w i t h a resonance p rob­
lem occurr ing at 1.5 GHz. W i t h this 
ou t of the way , the intensi ty l imi ta t ion 
is probably ou t of the w a y also. 

The machine schedule th rough to 
Easter w i l l also see internal target No. 1 
receiv ing protons together w i t h the 
s l o w eject ion system 16, and fast 
e ject ion w i l l feed the ISR and the 
3.7 m bubb le chamber, BEBC. For 
all these operat ions, at the request 
of the exper imental physicists, the 
Booster w i l l be kept in act ion ( c o n ­
trary to the init ial p lan) to ensure a 
heal thy f l ood of protons. 

A t the t ime of w r i t i ng the ISR restart 
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The two spectrometer arms of the Brussels/Orsay 
experiment during installation of the magnets. 
When the magnets were in place the target 
region was completely boxed in by concrete 
shielding to cut down background. Two small 
windows through the shielding along the arms, 
allow particles to emerge to detectors (mainly 
Cherenkov counters). The sensitivity of the 
system is very high and should allow a thorough 
search of the mass region from 1.5 to 5 GeV. 
Tests are now under way and data taking is 
scheduled for the beginning of May. 
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has not taken place so w e shall come 
4>ack to their experience in the next 

,ssue. 

Experiments 
Dur ing the machine s h u t d o w n , several 
n e w experiments were set up at the 
PS and ISR and the 1975 exper imental 
programme cou ld be a very exc i t ing 
one, w i t h much more in format ion 
emerg ing, for example, on the possible 
existence of quarks and of charmed 
particles. This in format ion is closely 
related to understanding the nature of 
the n e w particle discoveries at Brook-
haven and Stanford. 

The discoveries caused a f lurry of 
exc i tement at the end of 1974 and the 
experimenters had a t en -day extension 
of the scheduled operat ion of the ISR 
before the s h u t d o w n in order to col lect 
data in connect ion w i t h these stable 

particles of h igh mass (3.1 and 
3.7 GeV). 

The CERN/Hamburg /Orsay /V ienna 
g roup invest igated, w i t h the Spl i t Field 
Magnet , the product ion of muon pairs 
some of w h i c h cou ld come f rom the 
decay of a 3.1 GeV particle — analysis 
is under way . The CERN/Ha rva rd / 
M u n i c h / N o r t h w e s t e r n / R i v e r s i d e 
g roup have started look ing at the 
produc t ion of pairs f rom a charmed 
part icle and its charmed ant ipart ic le 
( they tr igger on electrons and look for 
nar row mass peaks spot t ing kaons, 
lambdas, etc. ) . The C E R N / H o l l a n d / 
Lancaster /Manchester and Daresbury/ 
L i v e r p o o l / R u t h e r f o r d / S c a n d i n a v i a 
groups have put their w i d e and 
nar row-ang le spectrometers together 
to s tudy the product ion of electrons 
and associated pairs (p ions, kaons, 
etc.) also look ing for the nar row mass 
peaks w h i c h are expected if charmed 
particles exist. The CERN/Rome group 
studied the product ion of f o r w a r d -

emit ted electrons and have put close 
l imits on the increase in product ion 
w h e n mov ing f rom PS to ISR energies. 

The CERN/Co lumb ia /Rocke fe l l e r / 
Saclay g roup , w h i c h s topped co l lect ­
ing data at the ISR last September, 
has results s h o w i n g f ive events of a 
part icle w i t h a mass of 3.1 GeV decay­
ing into an e lect ron-posi t ron pair. The 
cross-sect ion for the product ion of the 
3.1 GeV particle at ISR energies is 
about f i f ty t imes greater than that seen 
at the energy of the Brookhaven 
Al ternat ing Gradient Synchrot ron. This 
impl ies that the new particles are 
present in observable quant i ty around 
the ISR. 

W e shall be f o l l ow ing up these 
exper iments, and the others w h i c h are 
n o w star t ing, in the course of the year. 

BEBC restarted 
On 22 February the 3.7 m European 
bubble chamber, BEBC, started 
recommiss ion ing after its rebui ld. The 
large superconduct ing magnet had 
begun w o r k i n g again in December 
(see January issue, page 9) and the 
latest phase has seen the cool d o w n 
of bo th chamber and magnet f o l l owed 
by picture tak ing w i t h beam f rom the 
PS. 

The magnet had been left isolated 
in its vacuum tank and its temperature 
had reached 140 K w h e n cool d o w n 
began in February. On 2 March , the 
' technical run ' w i t h beam was used for 
a w h o l e series of tests to determine 
the best w o r k i n g condi t ions for the 
chamber and to opt imize the qual i ty 
of the photographs. The qual i ty is n o w 
look ing very good . 

The ' techn ica l run ' w i l l merge into a 
'p roduc t ion run ' beg inn ing w i t h an 
exper iment being carried out by a 
co l laborat ion of scientists f rom Ger­
many, Italy and the U.K. They have 
50 0 0 0 to 100 0 0 0 photos l ined up 
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On 26 February, the Spiral Readers at CERN 
clocked up their millionth measured event on 
bubble chamber film. This type of semi-automatic 
measuring machine was initiated at Berkeley. 
Two of them have been built at CERN, the first 
coming into action for regular film measurement 
in 1970. They both now operate at a rate of 
about 70 vertices per hour and have a good 
record on the criterion of Swiss francs/event. 
A description of the CERN Spiral Readers can 
be found in October 1968, page 247. 

The last physical obstacle to the free passage of 
protons between the PS and SPS falls to the 
drill during the annual shutdown. The wall is in 
the beam transfer tunnel where protons are 
taken from the PS to the ISR. At this point, 
protons will be bent off down a tunnel leading 
to the underground 400 GeV synchrotron ring. 
The tunnel is already dug and partly equipped. 

w i t h a 21 GeV negative p ion beam 
into the chamber. The beam- l ine w i l l 
then be sw i t ched to feed 12 GeV 
ant iprotons unt i l the end of operat ion 
of the chamber w i t h the PS in Ju ly . 
After that the chamber w i l l have some 
t ime to breathe wh i le the West Hall is 
being made ready in ant ic ipat ion of 
beams f rom the SPS. 

Calculating Klein 
In September of last year (see page 
293) w e reported Wi l l em Klein's 
seemingly incredible achievement of 
deduc ing the 37 th root of a 220 
d ig i t number in three minutes, 26 
seconds dur ing a lecture g iven to 
CERN summer students. J u d g i n g by 
his more recent performances he was 
on ly wa rm ing up. 

The latest feat was on 5 March 
dur ing a demonstrat ion at the Lycee 
Lacassagne at Lyon in France. He 
was conf ron ted w i t h a 2 0 0 d ig i t 
number w i t h the task of extract ing the 
23rd root. This is more daunt ing than 
his exercise of last summer since he 
had to pul l ou t a nine f igure number 
rather than a six f igure number. 
Previously his record s tood at eighteen 
minutes f ive seconds. A t Lyon it took 
just ten minutes th i r ty seconds. 
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Around the Laboratories 

Palermo Conference 
The biennial Internat ional Conference 
of the High Energy and Particle Physics 
Div is ion of the European Physical 
Society w i l l be held at Palermo in 
Italy f rom 23 to 28 June . A t tendance 
w i l l be by inv i tat ion on ly w i t h the 
quota for the var ious countr ies and 
Laboratories f o l l o w i n g establ ished 
t rad i t ion. 

The programme has the f o l l o w i n g 
major top ics ; The n e w part icles, Lep-
ton product ion by hadrons, e + e - ^ h a d -
rons, Neutr ino physics, Deep inelastic 
lepton scatter ing, Hadron spect ro­
scopy, H igh energy hadron col l is ions, 
Standard e lect romagnet ic interact ions 
of hadrons, Theoret ical top ics , N e w 
projects, High l ights in technica l de ­
ve lopments. These subjects w i l l be 
covered by invi ted papers in plenary 
sessions w i t h the possib i l i ty of o rgan­
izing special sessions if needed. 

Papers for the Conference shou ld 
be sent to A. Z ich ich i , European Physi ­
cal Society, PO Box 39 , 1213 Petit-
Lancy 2, Swi tzer land — abstracts by 
15 Apr i l and fu l l texts by 1 June . 

NOVOSIBIRSK 
Electron cooling 
successfully tested 
The Inst i tute of Nuclear Physics at 
Novosib i rsk has concent ra ted on the 
const ruc t ion of storage r ings incor­
porat ing many n e w ideas. One of their 
l ong- te rm aims has been to bu i ld a ma­
ch ine where p ro ton-an t ip ro ton inter­
act ions can be studied (see May 1967 , 
page 8 8 ) ; the big prob lem w i t h such 
a scheme is to achieve adequate an t i -
proton beam intensit ies. The idea of 
G.I. Budker, Director of the Inst i tute, 
is to use an electron beam travel l ing 
a long w i t h the ant ip ro ton beam to 
' coo l ' the ant iprotons — damp ing their 

mot ion and making them less l ikely to 
be lost f rom the beam. 

To test the scheme, a small storage 
r ing, k n o w n as N A P - M , was designed 
in 1972. It has four bend ing magnets, 
3 m bend ing radius, and four 7.1 m 
straight sect ions. It can ho ld protons 
up to 150 MeV and is fed w i t h 1 m A 
beams at 1.5 MeV f rom a pulsed 
electrostat ic injector. Circulat ing beam 
was achieved in September 1973 and 
its characterist ics were studied dur ing 
the subsequent six months. For the 
past year electron coo l ing exper iments 
have been under way . 

Electron beams of energy up to 
100 keV and intensity 1 A , f rom a re­
f ined three electrode g u n , can be run 
a long w i t h the proton beam in a 1 m 
length of a straight sect ion. For the 
exper iments, the proton beam was 
taken to 65 MeV and the r ing magnet 
f ie lds were then held constant wh i l e 
the electron beam at 35 keV was 
in jected. Operat ion and observat ion 
was all under computer contro l (an 
Odra -1304 ) . Probes w i t h TV cameras, 
p i ck -up stat ions and scint i l lators ( i n ­
c lud ing one w h i c h cou ld be moved 
across the beam) were used to moni tor 
the beams. There was also an external 
te lescope of scint i l lators and Geiger 
counters w h i c h spot ted the format ion 
of neutral hydrogen atoms emerging 
th rough a th in wa l led vacuum c h a m ­
ber at the coo l i ng sect ion. This cou ld 
be used to opt imise the l in ing up of 
the t w o beams by look ing for the 
max imum product ion of the neutral 
atoms. 

The exper iment showed that c o o l ­
ing occurs w h e n the proton and elec­
t ron veloci t ies are ident ical to one part 
in a thousand or better. W h e n this is 
ach ieved, the effect of the electron 
beam on the proton beam is to reduce 
its energy spread, to reduce the amp l i ­
tude of the proton betatron osci l la­
t ions and to increase the pro ton beam 
l i fet ime. This does not necessarily say 
that electron coo l ing is the best route 

to intense ant iproton beams but it 
does conf i rm the original th ink ing that 
w e n t in to the electron coo l ing concept . 

Three other storage rings are in 
operat ion at the Inst i tute. VEPP-2 , a 
5 0 0 M e V e lect ron-posi t ron machine, 
wo rks main ly as injector for VEPP 2 ' , 
a 6 6 0 MeV e lect ron-posi t ron machine 
w h i c h has l o w beta insert ions to 
increase the luminosi ty. VEPP 3 is a 
3 GeV e lect ron-pos i t ron machine. Its 
per formance remains l imited by inade­
quate posi t ron intensit ies. There is no 
h igh energy electron l inac to help in 
posi t ron p roduc t i on ; they are obta ined 
by bombard ing a tungsten target w i t h 
4 5 0 M e V electrons w h i c h gives a l o w 
y ie ld of 2 5 0 MeV positrons. 

For the fu ture, VEPP 4, w h i c h was 
or ig inal ly in tended as a 25 GeV p ro ton -
ant ip ro ton machine incorporat ing 
electron coo l ing , has been redesigned 
as a 6 GeV e lect ron-posi t ron machine. 
To tackle the posi t ron beam intensi ty 
p rob lem, a l inac is l ikely to be bui l t . 
It is hoped to br ing VEPP 4 into act ion 
in 1978. 

INFN Conference on 
applications 
in biomedicine 
A conference dedicated to ' b i omed i ­
c ine and the methodo logy of f unda ­
mental nuclear physics ' was held at 
Ist i tuto Superiore di Sanita in Rome 
on 14, 15 February. It was the f irst of 
a series of interdiscipl inary conferences 
organised by INFN ( Ist i tuto Nazionale 
di Fisico Nucleare) the aim of w h i c h , 
as stated by Prof. C. Vi l l i , President of 
I N F N , at a Press Conference, is to 
encourage the 'fal l out ' of know ledge 
acqui red in nuclear physics research 
into other f ields of research and t e c h ­
no logy. In the case of b iomedic ine, 
there is occasional appl icat ion of 
nuclear techniques but use is rarely 
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made of the methodo logy of research 
In fundamenta l nuclear physics. 

The first conference was dedicated 
to the presentat ion of advanced 
methodolog ies of h igh d iagnost ic and 
therapeut ic power w h i c h can be de­
rived f rom nuclear research and to a 
discussion between doctors and re­
searchers w o r k i n g in the b iomedical 
f ie ld as to their practical appl icat ion. 
Twen ty - f i ve papers, i l lustrat ing c o n ­
t r ibut ions in the various f ields, where 
the use of nuclear methods is most 
mean ingfu l , were presented and dis­
cussed. 

The top ics inc luded : Measurements 
of b io logica l parameters and the detec­
t ion of trace elements using back-
scatter ing methods, x f luorescence, 
etc.; Advanced semiot ics using detec­
tors, such as mul t iw i re propor t ional 
chambers and dri f t chambers, p h o n o -
pneumography and radiof renography; 
Dig i t izat ion of semiot ic data, such 
as electrocardiograms, radiographs 
and microphotographs by using f ly ing 
spot and CTR techn iques ; Digi t izat ion 
and analysis of c l in ical data using 
large and small computers ; Use of 
new therapeut ic instruments such as 
microt rons, heavy ion accelerators and 
shor t - l i ved isotopes; Computer c o n ­
trol of therapy, part icular ly of radio­
therapy and dosimetry. 

The interest in the use of heavy ion 
accelerators in the t reatment of cancer 
w i t h o u t damag ing sur round ing t issue, 
was prominent , as was the possib i l i ty 
of ob ta in ing three-d imensional radio­
graphs using 1.2 GeV proton beams 
as analysing particles and drif t c h a m ­
bers as detectors. Ano ther impressive 
possibi l i ty is that of using the au to ­
matic machines w h i c h measure bubble 
chamber f i lm for d ig i t iz ing radio­
graphs and mic rophotographs so as 
to analyse them w i t h computers and 
present the data to doctors in a more 
accessible fo rm. 

The techn ique of l is tening direct ly 
to respiratory sounds in order to obta in 

thoracic phonographs of h igh semiot ic 
value also seems of great interest. 

This f irst conference demonstrated 
that in pract ical ly all sect ions of INFN 
there is a st rong interest in the b io ­
medical appl icat ions of the abil i t ies 
acquired in the course of nuclear and 
h igh energy physics research. It also 
brought ou t the recept iv i ty of the more 
advanced sect ions of the medical 
w o r l d towards these n e w prospects 
in diagnosis and therapy. 

The conference was organized by 
Prof. I.F. Quercia, w h o is n o w pre­
paring t w o further conferences sched­
uled to be held in 1975. They w i l l be 
dedicated to the appl icat ion of nuclear 
methodolog ies in informat ics and in 
astrophysics. 

DARESBURY 
Research programme 
changing shape 
The research programme at the Dares-
bury Laboratory w i l l be almost c o m ­
pletely restructured in the next f e w 
years. The 5 GeV electron synchro t ron, 
N INA , is to be closed d o w n and the 
research w i l l instead be centred on a 
Nuclear Structure Facil i ty (a 30 M V 
tandem Van de Graaff n o w under c o n ­
s t ruc t ion) , and a Synchrot ron Radia­
t ion Source (a 2 GeV electron storage 
r ing w h i c h is on the br ink of author iza­
t i on ) . Thus the commun i t y that the 
Laboratory w i l l be serving w i l l become 
increasingly more involved w i t h n u ­
clear physics and the many f ie lds of 
physics, chemistry and b io logy using 
synchrot ron l ight. 

Const ruct ion of the Nuclear St ruc­
ture Faci l i ty (see M a y 1973 , page 150) 
began a year ago. It w i l l be the highest 
energy tandem Van de Graaff in the 
w o r l d (its nearest rival being a 25 M V 
machine recently author ized at Oak 

Ridge) and is designed part icular ly for 
the accelerat ion of heavy ions. W i t h 
100 % du ty cycle, good energy resolu­
t ion and f lexible cont ro l of the energy 
it w i l l be an important addi t ion to the 
machines for nuclear physics studies 
and w i l l complement the Darmstadt 
UN I LAC and the proposed G A N I L 
accelerator in France. 

Work on the tower to house the 
tandem and on the huge pressure 
vessel (45 m h igh) is about on sched­
ule. Vessel sect ions w i l l be lowered 
into the tower in May for we ld i ng 
together. Its pressure test is scheduled 
for November. Meanwh i l e , a lot of 
deve lopment w o r k is being done w i t h 
the pi lot machine (operat ing up to 
9 M V ) so as to master the technical 
problems invo lved in go ing to much 
higher vol tages than other tandems. 
Such th ings as the laddertron charg ing 
system, a rotat ing power drive shaft, 
the opt ica l data l ink system and 
accelerator tube sect ions are being 
given severe test ing. 

The NSF is due for comple t ion in 
1978. A Users Commi t tee has already 
been fo rmed w i t h representatives fronr^ 
many Universit ies (B i rm ingham, Brad­
fo rd , Edinburgh, G lasgow, L iverpool , 
London , Manchester, Ox fo rd ) . In the 
near fu ture th is Commi t tee w i l l be 
invo lved in the decis ions on the larger 
exper imental faci l i t ies such as spect ro­
meters and computers. Part ic ipat ion 
in the use of the NSF by scientists 
f rom other countr ies w i l l be encour­
aged and it is l ikely that part icular ly 
close t ies w i l l be establ ished w i t h the 
U N I L A C and G A N I L Laboratories. 

The proposed Synchro t ron Radia­
t ion Source is a 2 GeV electron storage 
r ing capable eventual ly of handl ing 
beams up to 1 A intensity. The project 
was descr ibed in the November 1973 
issue, page 338 . Since then a f e w 
changes have been in t roduced ; there 
is a n e w layout of the l inac-booster 
in ject ion system and it has been de-
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The tower, which will house the tandem Van de 
Graaff of the Nuclear Structure Facility, rising 
from the ground at the Daresbury Laboratory. 

(Photo Daresbury) 

Layout drawing of the Synchrotron 
Radiation Source planned for the Daresbury 
Laboratory. A 2 GeV electron storage ring 
(fed from a linac and booster synchrotron) will 
hold high currents to give intense fluxes of 
radiation. The ring sits in the Nina power 
supply hall. 

c ided to operate the r.f. cavit ies at 
5 0 0 M H z . The SRS w i l l provide us­
able f luxes of radiat ion in the w a v e ­
length range f rom about 0.5 angstroms 
out to radio wavelengths. In the first 
stage the aim is to achieve 0.5 A 
currents and to feed three beams. A 
beam l i fet ime of 8 to 10 hours is 
p lanned and this w i l l demand excep­
t ional vacuum condi t ions ( 1 0 - 9 torr) 
in the presence of h igh radiat ion f luxes. 
Subsequent developments w i l l i n ­
crease the cu r ren t the number of 
beams and possibly take the w a v e ­
length l imi t lower ( to 0.1 angstroms) 
w i t h the use of superconduct ing m a g ­
nets cal led 'w igg le rs ' (a deve lopment 
w h i c h has been studied at the Ruther­
ford Laboratory) . 

If author izat ion for const ruct ion is 
f o r thcoming soon , commiss ion ing 
cou ld start in Apr i l 1979, about f i f teen 
months after the p lanned close d o w n 
date for N I N A (the SRS w i l l be bui l t 
in the hall n o w conta in ing the N I N A 
power suppl ies) . It is expected that a 
Users Commi t tee w i l l be set up as for 
the NSF. There are already about 
60 scientists f rom 16 Universit ies i n ­
vo lved in the exper imental programme 
at the synchrot ron radiat ion faci l i ty on 
N INA. The number is l ikely to g r o w 
considerably as the SRS takes over. 

Daresbury is obv ious ly in the u n ­
usual pos i t ion among nat ional Labo­
ratories in Europe at the present t ime 
of hav ing a rather clear programme in 
f ront of it for some t ime ahead. It is 
also an interest ing programme tack l ing 
n e w areas of research w i t h faci l i t ies 
as f ine as any in the w o r l d . 

DARMSTADT 
UNILAC progress 
It had been hoped that the versati le 
heavy ion accelerator, U N I L A C , being 
bui l t at the Gesellschaft fur Schwer -
ionenforschung (GSI ) , Darmstadt, 
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The Alvarez section of the heavy ion accelerator 
UNI LAC at Darmstadt. Ions have already been 
accelerated to low energies and final construc­
tion and commissioning is under way. Full 
energy beams are scheduled in about six months' 
time. 

(Photo GSI) 

w o u l d provide its f irst fu l l energy 
beams at the beg inn ing of 1975. 
There have, however , been some de­
lays in the del ivery of components 
and first operat ion is about six months 
away. Nevertheless, most machine 
components are in place and under 
test and there has been the satisfac­
t ion of seeing some accelerated heavy 
ions. 

The machine is a mu l t i - tank device 
using dif ferent accelerat ion techniques 
— a Wideroe sect ion, an Alvarez sec­
t ion and a single gap cavi ty sect ion. 
The last of the 60 outer dri f t tubes for 
the Wideroe sect ion, w h i c h has four 
tanks, arrived at the Laboratory in 
January. Tank III was comple ted last 
Ju l y and has been successful ly tested 
w i t h fu l l r.f. power ( 520 k W ) . Fre­
quency stabi l i ty was very good and 
the axial f ie ld d is t r ibut ion is w i t h i n 
1 % of the design values. Tank I was 
comple ted in December (it had pre­
v ious ly been tested w i t h some d u m m y 
drif t tubes) and, a f e w days later, 
argon ions were accelerated th rough 
the tank to 0.22 MeV per nuc leon. 
25 % transmission was achieved, w i t h ­
out the buncher in ac t ion, w h i c h is in 
agreement w i t h the theoret ical predic­
t i on . Tank II is n o w undergo ing r.f. 
tests and Tank IV is near comple t ion . 

In general , the tests on the Wideroe 
sect ion have so far gone we l l . M u l t i -
pactor ing was encountered at the 
expected r.f. levels but cond i t i on ing 
of the drif t tube surfaces for several 
hours cleared the problem. It is hoped 
to have a beam th rough the fu l l sect ion 
(g iv ing 1.4 MeV per nuc leon) and 
into a small exper imental hall in Apr i l . 
A beam- l ine to take the accelerated 
ions is already in place. 

The t w o Alvarez tanks are assem­
bled and r.f. tests are under way . 
Tank I has taken 2 0 0 kW peak r.f. 
power at 5 % du ty cycle. The p ro to ­
type f inal stage of the 108 M H z r.f. 
generator has operated at 1.6 M W 
peak power at 1 2 . 5 % du ty cycle. 

1 

\ f K: 

Delayed del ivery of quadrupoles is 
ho ld ing up assembly of the single gap 
cavi ty sect ion. However , the r.f. c o m ­
ponents have been tested (us ing a 
debuncher as load) and the 50 k W r.f. 
generators are go ing th rough their 
acceptance tests. 

The aim is to have accelerated ions 
into the main exper imental hall by 
October 1975 but some experiments 
tak ing beam f rom the end of the 
Alvarez sect ion at 5.9 MeV per nuc leon 
may be possible a f e w months earlier. 

STANFORD 
The next fiscal year 
As reported brief ly in the February 
issue, the USA President's budget for 
Fiscal Year 1976 does not conta in 
author izat ion of the PEP project — the 
jo in t Berke ley/Stanford proposal for 
the const ruct ion of a 14 GeV e lect ron-

posi t ron storage r ing. Nevertheless, 
for the first t ime in seven years, the 
t rend of decreasing f inancia l s u p p o r w 
for the research programme has been 
reversed. If the recommendat ions in 
the President's budget are accepted, 
SLAC w i l l see an increase of 14 
in its 'costs ' for the year beg inn ing 
1 Ju ly , w h i c h shou ld enable the Labo­
ratory to keep its nose ahead of 
in f la t ion. 

Work on PEP w i l l of course c o n ­
t inue, prodded even more by the new 
particle discoveries on the SPEAR 
storage r ing. The present research 
faci l i t ies are l ikely to be operated at 
about 4 0 % , on average, of their ful l 
potent ia l , as they have been dur ing 
the present year. SPEAR w i l l obv ious ly 
be prominent and its improvement 
programme w i l l be comple ted . This 
involves reaching higher energies (up 
to about 4.2 GeV per beam compared 
w i t h the present peak of 3.8 GeV) and 
higher luminosi t ies ( w i t h max imum 
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One of the four new r.f. accelerating structures 
installed in the SPEAR electron-positron storage 
ring at Stanford. The new structures will enable 
the peak energy of the beams to be pushed 
to about 4.2 GeV. 

(Photo SLAC) 

currents of 100 m A in one bunch 
C o m p a r e d w i t h the present 70 m A ) . 

On the linear accelerator there w i l l 
also be a gradual move to higher 
energies using the SLED scheme of 
increasing the energy gain per sector 
of the machine (see J u l y 1974 , 
page 2 5 9 ) . In addi t ion more power fu l 
k lystron tubes (30 or 4 0 M W c o m ­
pared to 20 M W ) w i l l help take the 
peak energy beyond the present max i ­
m u m of 22.74 GeV. 

Beams of polarized electrons are a 
n e w possibi l i ty in the exper imental 
programme and the special e lectron 
source, PEGGY, bui l t at Yale Universi ty 
(see Ju l y 1974, page 260 ) is n o w 
prov id ing polarized electron intensit ies 
approach ing 1 0 9 per pulse. It g ives 
pulses 1.5 \LS long at a repet i t ion rate 
of 180 pulses per second, f rom pho to -
ionizat ion of a polarized beam of 
l i t h ium-6 atoms. Polar izat ion can be 
measured by a M o t t scat ter ing moni to r 
at 70 keV w h i c h has recorded 75 ± 

1 0 % polar izat ion of a beam w i t h 
intensi ty 8 x 1 0 8 electrons per pulse. 
Mol ler scatter ing is used to moni tor 
the h igh energy beam and has re­
corded similar polarizations. A n exper­
iment using the beam f rom PEGGY, 
together w i t h a polarized proton target 
POPCORN, w i l l begin soon to check 
spin dependence in deep inelastic 
e lec t ron-pro ton scatter ing where di f ­
ferent predict ions are made by dif ferent 
models of the proton structure. It w i l l 
be f o l l owed by an exper iment w i t h an 
unpolar ized target to check pari ty 
v io la t ions in e lectromagnet ic inter­
act ions. 

Other new faci l i t ies for exper iments 
w h i c h are l ikely to come into act ion 
dur ing the year are the Large Aperture 
Solenoid Spectrometer (LASS) and 
the 4 0 inch bubble chamber operated 
in the hybr id mode. LASS has a super­
conduc t ing solenoid w h i c h has proved 
hard to master — leaks, a shorted turn 
and he l ium f i l l ing di f f icul t ies have 

delayed operat ion dur ing the past year. 
It has a large array of detectors, 
inc lud ing mul t iw i re proport ional c h a m ­
bers, and is l ikely to be amassing vast 
quant i t ies of data by the end of 1975. 
The 4 0 inch bubble chamber has pulsed 
at rates up to 12 per second. Used in 
associat ion w i t h counters and spark 
chambers, it can select the interest ing 
events to pho tograph . 

BROOKHAVEN 
More antiprotons 
The ramif icat ions of the n e w part icle 
discoveries have led to a f l ood of n e w 
exper iments. In particular, if the s tab i l ­
i ty of the particles can be expla ined 
on the basis of a property k n o w n as 
charm, then many other charmed par­
t ic les are expected to exist. A l l h igh 
mass, nar row (i.e. stable) objects are 
under suspic ion and one of these is 
an ob ject w h i c h was observed in 1974 
in a p ro ton-an t ip ro ton exper iment at 
Brookhaven. They observed an 18 mb 
cross-sect ion at a mass of 1.9 GeV. 

A look is being taken at this object 
in the 2 m bubble chamber at CERN. 
The incoming momen tum of the an t i -
protons is f ixed as precisely as pos­
sible, the superconduct ing f ie ld shield 
(see J u n e 1 9 7 1 , page 150) is used 
to manoeuvre the l o w momen tum par­
t ic les t h rough the bubble chamber 
magnet f r inge f ie ld and the f ie ld in 
the chamber is held d o w n at 0.5 T. 
A b o u t 170 0 0 0 pictures were col lected 
before the annual s h u t d o w n and are 
n o w being analysed a iming for a mass 
resolut ion of ± 2 MeV. 

Brookhaven are f o l l o w i n g up their 
f irst exper iment and have tr ied several 
ways of increasing their ant ipro ton 
beam intensi ty. Using an 'energy de -
grader' they succeed in ach iev ing 
much higher f luxes of ant iprotons in 
the l o w energy separated beam and in 
ex tend ing the useful range d o w n f rom 
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Drawing of the new superconducting magnet 
for a polarized proton target at the Rutherford 
Laboratory. It has a wide exit cone for secondary 
particles to emerge and this required a two 
solenoid arrangement with the coils set well 
back from the axis. The magnet has achieved 
its design central field of 2.5 T with a homogeneity 
of better than 2 parts in a thousand. 

600 to 4 5 0 M e V / c . The op t imum per­
formance is obta ined w h e n the de-
grader (a b lock of material in the path 
of the ant ipro ton beam) is located at 
the target. A single b lock, h igh Z 
(p la t inum o r 'hev ime t ' ) material serves 
as target and degrader. The f lux is 
opt imised by mov ing the b lock across 
the incoming proton beam, effect ively 
al ter ing the th ickness of the degrader, 
since the ant iproton beam emerges at 
an angle of 10.5°. Since they are in 
focus in the beam, mul t ip le scatter ing 
of the emerging ant iprotons is reduced 
and g o o d beam opt ics are retained. 
The ant iprotons are fu l ly momen tum 
analysed by the subsequent beam- l ine 
elements. 

The number of ant iprotons per 1 0 1 2 

protons on the target is over 2 * 1 0 3 

at 7 0 0 MeV and about 2.5 x 1 0 2 at 
4 5 0 MeV. 

RUTHERFORD 
Superconductivity 
to the fore 
The cont r ibu t ion of the Rutherford 
Laboratory to the deve lopment of 
superconduc t ing magnets has been 
prominent for many years. They led 
the move to mul t i - f i lamentary c o n ­
ductors and are n o w , in associat ion 
w i t h the ne ighbour ing Harwel l centre, 
among those push ing the appl icat ion 
of n iob ium- t i n f i lamentary conductor . 

Recently several large magnets have 
been bui l t for use in physics exper i ­
ments. These inc lude the BASQUE 
solenoid for the T R I U M F cyc lo t ron in 
Canada (see May 1974 , page 173) 
and a magnet for a ' f rozen sp in ' 
polarized proton target w h i c h has 
operated we l l in an exper iment recently 
comple ted on N I M R O D . 

In January another polarized target 
magnet was successful ly tested. It is 
designed to g ive a central f ie ld of 

2.5 T w i t h a homogene i ty of 2 parts 
in 1 0 4 over a target vo lume 30 m m in 
diameter and 50 m m long. The magnet 
consists of t w o pairs of so lenoid coi ls 
mounted around the hor izontal axis 
g iv ing a large exit cone (60° semi -
angle) for secondary particles to 
emerge. To leave this large cone free, 
the magnet had to be we l l away f rom 
the axis and the pair arrangement — 
a main coi l and a smaller inner coi l 
powered to oppose the main f ie ld — 

was needed to ensure the f ie ld h o m o ­
geneity. Despite the comparat ive ly l o w 
central f ie ld , the f ie ld at the main coi l 
is 5.6 T. The design f ie ld was reached 
after a single quench and the h o m o ­
genei ty was achieved after minor a d ­
justments to the currents to the smaller 
coils. 

A superconduct ing hexapole mag 
net is under const ruct ion for use in 
neutron beam experiments at the 
F rance /Germany /UK h igh f lux reactor 
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A sketch of the superconducting accelerating 
cavity and its cryostat as designed for use at 
the Cornell electron synchrotron. A prototype 
is performing well in the ring accelerating 
electrons to GeV energies. The cavity seems 
happy in the synchrotron environment. 

centre in Grenoble. It is 1 m long has 
a 5 cm bore and a peak f ie ld of 5 T. 
H igh current densi ty is desirable in 
hexapole magnets and they are an 
obv ious candidate for the appl icat ion 
of n iob ium- t i n superconductor w h i c h 
can take much higher current densit ies 
than n iob ium- t i t an ium. A n iob ium- t i n 
'model 30 cm long is be ing p lanned, 
using the ' w i n d and react' techn ique 
— see October 1974 , page 349 — and 
const ruct ion may start before the end 
of the year. 

Perhaps the major remain ing c o n ­
cern in the const ruc t ion of super­
conduc t ing magnets is to master the 
phenomenon of t ra in ing — the pro­
gressive approach to a peak f ie ld over 
a series of 'quenches ' ( the magnet 
losing its superconduct ing proper ty) . 
It seems that w e sti l l do not manage 
to avoid small movements of the super­
conduc tor w h i c h generate heat and 
send the conduc tor normal . Research 
on th is phenomenon has con t inued 
at Rutherford w i t h a series of small 
coi ls and t w o large magnets are n o w 
being bui l t w i t h the aim of suppressing 
training very much in m ind . 

One is a 5 T d.c. d ipo le w i t h o u t 
iron yoke w h i c h is in tended for an 
opt ical spectrometer to be used in 
Zeeman spl i t t ing studies at Imperial 
Col lege London. It is be ing impreg­
nated w i t h epoxy resin under h igh 
pressure. This shou ld take a f i rm ho ld 
on the conductor . The other is the 
f i f th generat ion of pulsed supercon­
duc t ing magnets, A C 5. The design 
of th is magnet seems to incorporate 
every possible techn ique to ensure 
that the superconduct ing coi l is held 
r ig id ly under compress ion. It is hoped 
to have tested bo th these magnets in 
t ime for the Magnet Conference at 
Frascati in Apr i l and w e shou ld be 
com ing back to them in more detai l 
at that t ime. 

The w o r k on pulsed magnets, par­
t icular ly, is carried ou t in close l iaison 
w i t h the Karlsruhe and Saclay Labo-
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ratories in the GESSS col laborat ion 
(Group for European Superconduc t ing 
Synchrot ron Studies) . GESSS is c o n ­
t r ibu t ing to the appl icat ions of super­
conduc t iv i t y at CERN. The exper i ­
mental programme at the 400 GeV 
proton synchrot ron calls for super­
conduc t ing magnets (Karlsruhe, for 
example, are to bui ld t w o quadrupoles 
for a hyperon beam). There is also the 
chal leng ing prospect of a set of super­
conduc t ing magnets for a ' l o w beta 
insert ion ' to increase the luminos i ty in 
one intersect ion of the Intersect ing 
Storage Rings. 

CORNELL 
Novel idea for storage 
ring fil l ing 
A novel idea f rom M. Tigner has led 
to a proposal to extend the electron 
synchrot ron faci l i ty at Cornel l Univer­

sity by the addi t ion of a storage r ing, 
housed in the same tunne l , w h i c h w i l l 
permit e lect ron-posi t ron co l l id ing beam 
research w i t h beams of energy up to 
8 GeV or more. A major d i f f icu l ty in 
the operat ion of such storage rings is 
to achieve h igh enough posi t ron beam 
intensit ies in an acceptable t ime (see, 
for example, the note on Novosibi rsk, 
page 7 3 ) . The Cornell invent ion is 
a 'phase-vernier system' w h i c h w o u l d 
enable the synchrot ron to become a 
much more eff ic ient posi t ron injector. 

In effect, the synchrot ron does 
doub le duty . After comple t ion of its 
in jector f unc t i on , it becomes a bypass 
into w h i c h indiv idual bunches of 
part icles may be shunted f rom the 
storage r ing for a predetermined n u m ­
ber of revolut ions and then returned 
to the r ing. Dur ing in ject ion, conven ­
t ional beam stacking occurs in the 
storage r ing. As many as sixty equal ly 
spaced bunches can be spread around 
the r ing thus using the synchrot ron 's 
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long du ty cycle to the max imum. 
When this stacking is complete , the 
bunches can be diverted, one at a 
t ime, back th rough the synchrot ron. 
Since the path length here differs f rom 
that around the storage r ing, it can 
be arranged that the bunches are all 
super imposed serially back in the 
storage ring into a single intense 
c i rculat ing bunch . 

The process can be comple ted 
w i t h i n about one second for electrons. 
Positron f i l l ing t imes w o u l d be about 
one or t w o minutes. Clearly, the 
scheme increases the luminos i ty dra­
matical ly and f i l ls the r ing at a very 
acceptable rate. 

Intensive design studies for a co l ­

l id ing beam faci l i ty using this idea are 
under w a y and a formal proposal is 
l ikely to be submi t ted to the Nat ional 
Science Foundat ion in the next f e w 
months. 

Meanwh i l e w o r k on the deve lop­
ment of superconduct ing accelerat ing 
cavit ies has con t inued to s h o w pro­
mising results on the Cornel l synchro­
t ron . A 0.6 m length of s tand ing-
wave , S-band n iob ium accelerator 
was instal led in the r ing in December 
1974. W h e n not operat ing, the cavi ty 
was kept at 150 K, w i t h brief periods 
at room temperature. The accelerator 
has mainta ined its init ial Q of 1.1 x 1 0 9 

and b reakdown f ie ld of 4 M e V / m 

(effect ive) under these cond i t ions 
ind icat ing that it shou ld be able to 
survive in a synchrot ron envi ronment . 

The superconduct ing cavi ty was 
used alone to accelerate a beam to 
4 GeV and in concert w i t h the normal 
r.f. system to take a beam w i t h o u t loss 
to 12 GeV. L imi ted hel ium reservoir 
capaci ty at present restricts such 
operat ion to three hours but a c ryo­
genic system is being added to permit 
con t inuous operat ion at 1.9 K. 

You too 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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COMPOSITION (% By Weight) 

GLASS TYPE PEMG1 PEMG 2 PEMG 2A PEMG 4 PEMG 5 
(Optïcal Glass) (SF2) (F2) (F2W) (SF5) (SF1) 
S i 0 2 41 45 45 38 35 
PbO 50 45 45 55 61 
K 2 0 5 6 6 5 2 
N a 2 0 3 3 3 1 1 

Radiation Length (cm) 
Refractive Index (nd) 
Abbe No. (vd) 
Spécifie Gravity 
Coefficient of Thermal Expansion 

(x10 -7 ) ( - 3 0 - + 7 0 ° c ) 

PHYSICAL PROPERTIES 

2.84 
1.64769 

33.8 
3.85 

88 

3.22 
1.62004 

36.3 
3.61 

87 

3.22 
1.62004 

36.3 
3.61 

87 

2.54 
1.67270 

32.1 
4.08 
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2.17 
1.71736 

29.5 
4.47 
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INTERNAL TRANSMITTANCE (Ti) FOR 25mm THICKNESS 

Wavelength (nm) 
330 0.07 0.10 
340 0.15 0.41 0.45 0.02 
350 0.47 0.703 0.741 0.27 0.01 
360 0.708 0.843 0.875 0.57 0.14 
370 0.837 0.911 0.932 0.753 0.35 
380 0.894 0.934 0.955 0.850 0.55 
390 0.940 0.965 0.975 0.915 0.711 
400 0.968 0.973 0.984 0.953 0.829 
420 0.981 0.984 0.988 0.975 0.925 
440 0.985 0.985 0.989 0.982 0.960 
460 0.988 0.988 0.991 0.985 0.973 
480 0.992 0.989 0.992 0.987 0.985 
500 0.994 0.990 0.993 0.990 0.990 
550 0.995 0.992 0.995 0.991 0.993 
600 0.995 0.993 0.996 0.992 0.993 
650 0.995 0.995 0.997 0.993 0.993 
700 0.995 0.995 0.997 0.993 0.994 

WE GUARANTEE THE TRANSMITTANCE WITHIN THE TOLERANCE LIMITS: 

Transmittance Range Tolérance on Above Value Tî 
0. to 0.50 Minus 0.1 
0.50 to 0.985 Minus (1 minus Ti) x 0.2 
Over 0.985 Minus 0.003 

Boums Optical Glass is proud of our "PEMG" Lead Finely polished pièces ready for use in counters are 
Glass Blocks for use in CERENKOV Counters. Our made to your size and shape spécifications including 
glasses have become widely used in récent years square, rectangular, hexagon, and dise shapes. 
because of our réputation for highest quality, reason-
able priées, and reliable deliveries. 

PLEASE CONTACT US FOR FURTHER INFORMATION AND A PROPOSAL: 

1790A Springfield Avenue 
TCNTS OPTICAL GLASS New Providence, New Jersey 07974 U.S.A. 

Phone 201 665-1666 
Télex: 136469 

AD. NO. 74-74 
MARLBOROUGH ASSOCIATES, INC. 

1234 IOWA AVE., RIVERSIDE, CALIF. 92506 
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Time is money. 
DECsystem-10 saves both. 
The bis way. 
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N e w D E C s y s t e m - 1 0 , t h e b i g t i m e s h a r i n g 
c o m p u t e r . Performing and saving for you in a 
big way right f rom the outset. That's because un­
like most large systems, the DECsystem-10 was 
designed f rom the start to handle a large number 
of comput ing jobs at the same t ime - local and 
remote batch, interactive EDP and t imesharing. 

This capacity for multi-task activity has built 
for the DECsystem-10 the reputation of being the 
best t imesharing system for the money. That's 
why the DECsystem-10 is the number one choice 
of successful independent t imesharing bureaus 
wor ldwide. And for these companies computers 
are their l i feblood. 

P r i c e i s o n e t h i n g , w h a t y o u g e t i s a n o t h e r . 
You wil l f ind it hard to match DECsystem-10 
features or performance anywhere else for the 
price. A price wi th a range as w ide as the choice 
of operations DECsystem-10 offers. From 1.05 to 
7.0 mil l ion Swiss Francs. 

For 1.05 mil l ion Swiss Francs you can have 
a system wh ich offers a choice of high level 
languages, powerful utility programs and a whole 
library of user appl icat ion software. Simultaneous 
service can be provided for sixteen lines whilst 
still maintaining a batch processing service. A 
t ime proven operating system, re-entrant software 
and highly efficient file management ensure maxi­
mum job throughput. 

And you can g row! The single operating 
system wi th user-software compatibi l i ty through­
out the whole range of DECsystem-10 make ex­
pansion using the modular hardware simple. The 
smallest system can easily be extended to run 
over 100 simultaneous jobs, 14 batch streams, 
local or remote whi lst also ensuring response to 
t ime dependent real t ime tasks. 

For t o d a y ' s p r o b l e m s , t o m o r r o w ' s s o l u ­
t i o n s . If your presentand future comput ing needs 
are pure batch, which wou ld be unusual today, 
stay wi th a batch computer. But, as we suspect, 

if you have a mix of requirements, the DECsystem-
10 is definitely for you. On program development 
alone, the DECsystem-10 is many times more 
productive than batch systems. You can take our 
word for it, but you don't have to. You can talk to our 
customers - over 4 0 0 penny-wise businesses, 
manufacturers, schools and research institutions 
who are saving t ime and making money wi th the 
DECsystem-10. We'l l be happy to put you in touch 
wi th them. 

T i m e s h a r i n g c o m p u t e r s : a D i g i t a l t r a d i ­
t i o n . Digital is the wor ld 's leader in t imesharing 
wi th a thousand large and small systems around 
the wor ld . Wh ich amount to a lot of t ime and 
money saved. 

For the new DECsystem-10 information kit, con­
tact Digital Equipment Corporat ion International 
(Europe), 81, route de I'Aire, CH-1211 Geneva 26, 
Tel. (022) 42 79 50. 

Offices in Reading, London, Birmingham, Bristol, 
Leeds, Manchester, Edinburgh, Munich, Berlin, 
Cologne, Frankfurt, Hamburg, Hannover, Stutt­
gart, Vienna, Stockholm, Gothenburg, Oslo, Co­
penhagen, Helsinki, Paris, Grenoble, Utrecht, 
Brussels, Geneva, Zurich, Mi lan, Turin. 

T i m e i s m o n e y . S a v e b o t h . 

mm 
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C A N B E R R A ELEKTROIMIK 

OMEGA I NIM-BIN 

CANBERRA 
ELEKTRONIK 
D-6 Frankfurt/M. 70 
G e l e i t s s t r a B e 10 
^ 0 6 1 1 / 6 2 4 0 7 4 
Te lex 4 16 0 3 7 

CANBERRA 
c/o STOLZ AG 
CH'8958 Mutschellen 
B e l l i k o n e r Str . 2 1 8 
•S? 0 5 7 / 5 4 6 5 5 
Te lex 0 5 4 0 7 0 

POSITRONIKA bv 
NL-Eindhoven 4500 
P i s a n o s t r a a t 3 4 
-S? 0 4 0 / 4 4 0 8 8 5 
Te lex 0 51 7 4 4 

Hi-Power NIM-BIN, 
for fast logic NIM Modules 

N e w A n a l y z e r s f r o m C a n b e r r a f o r 1975 
8 1 8 0 t h e i n t e l l i g e n t A n a l y z e r 
O M E G A I t h e p o r t a b l e A n a l y z e r 
For i n f o r m a t i o n a n d d e m o n s t r a t i o n c o n t a c t : 
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Mosshill Industrial Estate Ayr Scotland 

Manufacturers of Quality Through Hole 

Plated Printed Circuit Boards. 

Prototypes 3.Weeks. 

Product ion 14/l6.Weeks. Telex. 779583. 

Telephone. Dalrymple. 432 

(STD. 0292 56 432) 
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une nouvelle realisation 
SODILECile bloc modulaire 

alimentation tri-source 
Dans un volume 
de 7 0 X 1 2 0 X 1 2 5 mm (1 l i t re) 

Voie 1 : 5 V - 2 A 
Voie 2 : + 10,5 V a + 16,5 V - 0,15 A 
Voie 3 : - 10,5 V a - 16,5 V - 0,15 A 
Possibility de symetriser et dissymetriser 
les voies 2 et 3 par potentiometre 
incorpore. 

Notice sur demande. 

Les 3 voies sont protegees contre 

courts-circuits, surcharges et surtensions. 

Regulation ; < 2 . 1 0 ~ 4 

Ondulation residuelle : < 1 mV c/c 

Souplesse d ' u t i l i s a t i o n : Concue pour 
alimenter a la fois circuits logiques 
(DTL, TTL, M0S et CMOS), et ahalogiques 
(Amplis operationnels,...) 

7, avenue Louise 93360 NEUILLY-PLAISANCE 
Tel. : 927.38.07 T E L E X : U P I E X 22 429 F 
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FP = Finition 
Parfaite 

Que vous ayez à résoudre tous les problèmes 
possibles ou des problèmes quasi impossibles à ré­
soudre - que vous ayez à usiner des métaux, carbures, 
matières plastiques ou d'autres matières - que vous ayez 
à fraiser, aléser, mortaiser ou rectifier des pièces de 
petit ou grand volume, rectangulaires, rondes, coniques 
ou autres: les machines FP de Deckel, variables et 
adaptables à volonté, vous offrent tout le raffinement 
technique pour un usinage rentable. 
Les machines FP de Deckel vous garantissent une 
finition parfaite, synonyme de précision, de qualité de 
surface, de perfection, qui marquent votre fabrication. 

Finition parfaite des pièces et maniabilité exemplaire 
des machines - combinée à un haut degré de sécurité et 
à une longue durée de vie - , voilà ce qui confère aux 
machines Deckel leur valeur particulière. Nos machines 
sont en service dans 95 pays, surveillées par des 
techniciens avertis. 

Demandez, dans les milieux professionnels, des 
renseignements sur Deckel. Ou, mieux encore, 
demandez-nous directement. 

Deckel (Suisse) SA ; 

8600 Dùbendorf Ringstrasse 16 
Téléphone 01 821 48 85 Télex 54961 

F P 
SYSTEM 

t~ EWIEASAIR 
<r LIMITED 

INCORPORATING 

ABBEY FREIGHT SERVICES 
LIMITED 

EXPRESS-SERVICES 
to 

UK 

Departures each 

TUESDAY-THURSDAY 
Route du Grand-Lancy 6, 1211 Geneva 26 

Phone : 022 / 43 09 09, télex 27 596 

BURR-BROWN 

Industry's first FET IC 
Instrumentation Amplifier 

Telemeter Electronic AG 
8027 Zurich Tel. 01 25 78 72 

D E C K E L 
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c a m a c 
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interrupt 
alarm 

register 
J I R 10 

m 

% 
WJ 

# 
w 

SPS 2134 

Module conforms to CERN specifications 
reference Laboratory II 73 /19. 

• Handles 16 independent interrupt of alarm 
inputs via f ront panel stockets. 

• A 16 bit register memorises the state 
(active or not) of the 16 inputs. 

• A second 16 bi t register allows to mask 
the input register. 

• Each bit is individually maskable. 

FOR MORE I N F O R M A T I O N PLEASE CONTACT : 

SAIP/SCHLUMBERGER : BP 47 - 92222 Bagneux (France) 
Tel. : (1) 655.22.11. Telex : SAIPEX 25075 F 

Schlumberger 



hslTUTienlulion nudea i re complemen1a i re : i 

une conn 
de la 

Immediate 
sorbee 

et dans le cadre des arretes du 18 au 24 Avril 1968 sur les rayonnements ionisants, completez votre equipement avec les 

STYLODOSIMETRES 
SEQ5 iml-
Sous 300 mg/cm dues a I'irridiation par les photons d'energie 
egale ou superieure a 50 keV et pour les electrons quelle que soit 
leur energie. 

Sous 300 mg/cm 2 dues a I'irridiation par les 
photons d'energie egale ou superieure a 
10 keV et pour les electrons quelle que soit 
leur energie. SEQ6 

SEQ7 

DASAL 

Sous 7 mg/cm (dose peau). 

Appareil individuel a seuil reglable Alarme sonore 3 seuils. 

BALI SE 224 
Presentation murale ou portative. Assure la surveillance 
du niveau radioactif. Alarme lumineuse ou sonore. Tele-
commande d'operation exterieure. 

Haut isolement interieur, fuite journaliere inferieure a 0,5 %. Fabrica­
tion standard aux normes francaises - normes DIN ou angiaises sur 
demande. Systeme CEA -LCA. 

LAPHYSK3TECHNIE 
34, AV. ARISTIDE BRIAND - BP 11-94110 ARCUEIL- FRANCE TEL: 7351610 + 

8048 ZURICH 
0 01 52 2550 

Circuits imprimes1 

Av. de Provence 20 -1007 Lausanne/Suisse ' 

Tel. (021) 256666 - 65 Telex 25640 

MsiaBiiliflillllegisuHi 
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Where trouble-free and 
reliable operation is of 
decisive importance-
there you will find the 
PFEIFFERTURBO 

As, for instance, in combination wi th this distr i­
butor magnet of a tandem accelerator and many 
other units for which long service intervals be­
long to the indispensable operating conditions. 
Of course, the PFEIFFERTURBO offers even more; 
its vibration-free running, high compression ratio 
for hydrogen and other volatile gases, its easy 
servicing, low operating cost, high reliability, 
wide working range at constant pumping speed,... 

PM 800 004 PE 7308 

there is still much more in it that is decisive! It is 
not for nothing that PFEIFFER isthe leading manu­
facturer of turbomolecular pumps. 
Do you know already the PFEIFFER TURBO? The 
TPU200 or theTPU 400? W e shall be pleased to 
provide you wi th technically important informa­
t ion on these pumps. Your post card wi th the 
catch word ,,PFEIFFERTURBO" wil l do. By return 
mail you wil l receive detailed literature. 
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BALZERS-owned Sales Companies i n : 

Zu r i ch (CH) , Frankfur t /M (D ) , W i e n (A ) , 

Kungsbacka (S), Berkhamsted (GB), 

L Santa Ana (USA) , Meudon (F), Mi lano (I) 

ARTHUR PFEIFFER V A K U U M T E C H N I K GMBH 
Postfach 
D-6330 Wetz lar 
A company of the BALZERS-Group 



Reliability 
...built into every 

instrument we make. 
Beta Gas Monitors 
TRITON systems monitor tritium, argon-41, carbon-14. 
chlorine-36, fluorine-18, krypton-85, radon-222. 
sulfur-35, xenon-133, xenon-135, and gamma 
radiation. Features: 0.5 micron absolute 
filters, electrostatic precipitators, positive 
displacement pumps, gamma compensation 
to 5mR/hour . 
TRITON 955B — Highest sensitivity sys­
tem: 10/uCi/M 3 full scale for tritium. 
Highest sensitivity as a gamma area moni­
tor: 0.05 m R / H R full scale. Particu­
larly useful for industrial and reactor 
monitoring, as an analytical tool, and 
for H 3 and C 1 4 tracer work generally. 
TRITON 1055B for portability — A 
lightweight (less than 20 lbs.) battery-
operated monitor whose size belies 
its sensitivity (50/uCi/M 3, full scale). Fea­
tures rechargeable nickel-cadmium bat­
teries. The 1055 can be operated (and its 
batteries recharged) on standard 
line current. Has recorder output. 
TRITON 1125 — Mil-spec quality. 
Portable, rugged, rainproof. 
lOO/^Ci/M3 full scale for H 3 . 

TRITON Calibrator (CL-1) 
and Remote Alarm (RA-1) — 
A calibrator (with enough tritium gas for 1000 or more cali­
brations) and a remote alarm (with both visual and audible 
systems) are also available. 
RADON SYSTEM for low-level analysis of radon samples 
from human respiration, mine, or water supply effluents, air. 
Includes Radon Concentrator (RCTS-2) which purifies, 
concentrates, and transfers samples to Radon Counter (LAC-2). 
Its scintillations produced by Radon gas are counted by 
photomultiplier in Radon Analyzer (LLRC-2) 
NEW! 1 3 3 Xe MONITOR (MODEL 133). Protects lab person­
nel from accidental exposure to 1 3 3 Xe radiation. Reads 0.1 to 
10 MPC of 1 3 3 Xe. Features large panel meter, audible and 
visual alarms, and a recorder output. This low-cost monitor 
provides reliable, unattended operation. 

Particle & Photon Detection 
Focused Mesh Multiplier Model MM-1 For use in mass spectrometers, 

electron and ion velocity analyzers, X-ray and vacuum U.V. 
spectrometers, and neutral particle experi­

ments. Detects electrons, ions, protons, 
UV, X-ray photons, energetic neutral 

atoms and molecules. Guaranteed deliv­
ered gain. Typical electron gain: 10 6 at 

2.5 kv., 10 7 at 3 kv . /10 8 at 3.5 kv. Gain is 
stable with count rates in excess of 10 6 

per second. N o ion feedback or spurious 
pulses. Non-magnetic. Low noise: less 

than 1 count/minute at 10 7 gain. Ultra 
high vacuum operation: bake-
able to 350°C. Rugged. Flight 

proven in many rocket launches. 
Size: 1.25" high, 2 " diameter. 

Model MM-2 Similar characteris­
tics as MM-1 but only half the 

diameter ( 1 " ) . 
Preamplifier-Amplifier-Discrimina­

tor (Model PAD) Rugged. Minia­
ture. Charge sensitive input. 
Risetime: 3 nsec. Adjustable 

discriminator: 20:1 range. 
P A D - 1 : lowest power con­

sumption. Pulse count rates to 10 5 / 
second. PAD-2: for pulse count rates to lOVsecond. 

Regulated High Voltage Power Supply (Model HV-4R). All 
solid state. Output: 500v to 6.1 kv. Low noise: less than 300 

microvolts RMS. Low drift: less than 0 .01%/hour , 0 .02%/day . 
Lightweight. Rack mounted. 

BACTEC*® 
Bacterial Detection Systems 
BACTEC Model 225, fully automatic; BACTEC Model 301, 
semi-automatic. For bacterial detection in clinical samples of 

blood, urine, spinal, synovial, and pleural fluids. And for 
sterility testing of pharmaceuticals, foods, drugs, radioisotopes 

and other products. 
BACTEC Model R301. For research use as a radiometric 

Warburg apparatus for chemical, biochemical, or biological 
reactions and procedures in which a radioactive gas is released. 

•Patented: U.S. No. 3,676,679 
Other U.S. and foreign patents pending. Johnston 

Laboratories, Inc. 
3 Industry Lane, Cockeysville, Maryland 21030, USA 
Phone: (301) 666-9500 Cable: " JOHNLAB" 
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The Type 1004A offers you: 

— 4 independent 18-bit channels (convertabie 
to 2x32-bit) 

— 100 MJ-te typ, 3ns min inputs 

— 4 fast individual gates AND a common gate 

— high impedance gate inputs for simplest 
daisy-chaining 

— the possibility to use any gate connection 
as a counting input 

— the best capability/price ratio 

The Type 1004A is ideal as a: 

— general purpose nuclear counter 

— time digitizer 

— ADC digital link to Camac 

— high speed scaler 

Short delivery of all 
Borer Camac scalers 

4 5 0 0 SO LOTH URN 2, SWITZERLAND 
te!: 065/31 11 31 telex: 34228 

Etancheite...Quand 2 clients sur 3 
ont des problemes particuliers, 

le mieux est de posseder 
une methode universale 

Une m e t h o d e qui pe rmet de resoudre au 
niveau du joint n ' impor te que l p rob leme d 'etanchei te. 
II nous a f a l l u d e s a n n e e s pour la^mettreau point ,a partir 
d 'e tudes real isees pour le secteur nucleaire, le plus 
ex igeant dans ce doma ine . Desormais Pefficacite d 'un 
joint peut se ca lcu ler d 'avance, ainsi que les parametres 
a respecter pour c h a q u e type d 'appl icat ion. Les resul -
tats sont garant is : il vous suffit de nous indiquer avec 
precis ion les cond i t ions d'ut i l isat ion. 

Nous avons aussi un s tock pe rmanen t de 
pres de 5 0 0 0 joints di f ferents : celui qu'i l vous faut s'y 
t rouve peut-etre. 

Dans tous les cas, le serv ice techn ique 
Joints Fargere est a vot re d isposi t ion pour vous conse i l -
l e r : I 'etancheite c'est son p rob leme. 

: e f i 
J O I N T S FARGERE 

90, rue de la Roche-du-Geai 
4 2 0 2 9 Saint-Etienne CedexlFrance 
Tel. : (77) 33.09.26 
Telex : 33 697 F 

91, rue Carnot 
9 2 3 0 0 Levallois France 
Te l . : (1)7,57/43152 
Te lex : 63 817 F 
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High Field Superconductor 

VACRYFLUX 5001 

VACUUMSCHMELZE 

Single core conductors for magnets of high homogeneity. 
Mult i f i lament conductors with circular or rectangular 

c ross-sec t ion conta in ing 60 to 3721 twisted supercon­
duct ing f i laments wi th smallest diameters of 10/ jm (photogr . ) 

for dynamic appl icat ion-

Fully t ransposed braids for pulsed D.C. magnets and 
superconduct ing machines. 

Cryostat ical ly stabi l ized high current superconduct ing 
composi tes for big magnets with high stored energy. 

| 1 & 

V A C U U M S C H M E L Z E G M B H - D 6 4 5 H A N A U 

Heraeut fours electr iques 
et 
verres de si l ice 

Apparei ls de labora to i re et industr ie ls 

Etuves de chauf fage 
Incubateurs 
Etuves a v ide 
Plaques chauf fantes 
Fours a mouf le 
Fours tubulaires 
Fours a creuset 

En quar tz 
Apparei ls a dist i l ler 
Apparei ls de laboratoire 
Emetteurs infrarouges 
Thermoplongeur 
Si l ice pour I 'opt ique 

Four a creuset 
type Tik/R 11/12 

Demandez la documen ta t i on aupres de 

vo rm. W I S M E R A G 

Oerl ikonerstrasse 88 
te l . 0 1 / 4 6 4 0 4 0 

8057 Zur ich 

p 
groupe Forges de Strasbourg 

e q u i p e m e n t d e b u r e a u x 

MEUBLES 
ET RAYONNAGES 

Strafor SA 
3006 Berne, Thunstrasse 73 

Telephone 031 44 73 01 
• 

Points de vente: 
Bale, Berne, Geneve, Neuchatel, Zurich 

Ce qui est bon pour rhomme 
est excellent pour I'entreprise. 
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S c h l u m b e r g e r 
Nous comblons 

une lacune 

Nouveau! 
Multimetres de table 7050/7140. 

Affichage clair et distinct 4 x 9 et 5 x 9 , 
changement des gammes automatique, 

haute precision, tres facile a manier. 

EYROUJK 
Flareless 

Tube Fitt ings 
AVAILABLE 

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

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

• for high vacuum 
pressure — temperature — 
cryogenics 

K e m i 

HOKE 

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

Distributor for Switzerland 

Entre les petits mult i metres et les 
vo l tmetres systemes, il nous manquai t 
encore des mul t imet res de table per-
formants . Cette lacune est maintenant 
comblee. 

• Veritables mul t imetres portables 
petits, legers, robustes, a mettre a I'epreuve; dans 
tous les domaines; alimentation reseau ou par 
batteries rechargeables; resolution 100 uV. 

• Mul t imet res de table 
tres haute precision; changement de gammes 
automatique; sortie BCD en option; resolution 10 uV. 

• Vol tmetres et mul t imetres pour systemes 
de mesure 
fiabilite et contort de mesure les plus hauts; 
entie'rement programmables; resolution 1 uV et 
mieux. 

Schlumberger - premier dans la product ion 
de vo l tmetres numeriques - t rouvera 
egalement I'appareil qui vous convient . 
Demandez nos notices, liste de prix ou 
le conseil de nos ingenieurs. 

E U R O V A N 

SAUVIN. SCHMIDT S.A. 
D e m e n a g e m e n t s ( m e m b r e E U R O V A N ) 

S e r v i c e f re t a v i o n (agen t I A T A ) 

C a m i o n n a g e o f f i c ie l C F F 

GENEVE 

G a r e d e La Pra i l le — Te l . (022) 43 80 00 8040 Zur ich 1207 Geneve 
Tel. 01 528880 Tel. 022 359950 
M u n c h e n - W i e n - Paris - Ma i land - S t o c k h o l m 
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TIME 
your fast logic 

System 

AUTOMATICALLY 

S E N ' s new range of C A M A C F A S T L O G I C modules ïnc ludes 

th i s fas t log ic un i t w h i c h p r o v î d e s dataway s w ï t c h î n g of the 

log ic f u n c t ï o n . 

T h e o the r modules in th i s s é r i e s i nc lude pu ise s h a p e r s , d i s -

c r ï m i n a t o r s and a p r o g r a m m a b l e de lay u n i t . A i l t h r e e modules 

a r e p a r t o f the S E N D E L A Y P L O T sys tem - the comp le te l y 

au tomat îc way to p l o t de lay c u r v e s . 

F A S T L O G I C U N I T 

F L U 2062 

In the D E L A Y P L O T s y s t e m , th i s unî t p r o v î d e s a t r î g g e r f o r 

the A B C D c o n d i t i o n , w h e r e the A , B , C and D p a r a m e t e r s 

a r e ad jus ted f î r s t and the t r i g g e r c o n d i t i o n ïmposed t h e r e a f t e r . 
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B O O L E A N F U N C T I O N S S E L E C T E D B Y C A M A C COMMAND. 

# A I I ïnputs a c c e s s i b l e f r o m the da taway . 

ELECTRONIQUE 

Con tac t any of the S E N o f f i c e s be low f o r 
mo re d é t a i l s about t h i s and o t h e r C A M A C 
equïpment . 

31, Av. Ernest Pictet 1211 GENEVE 13 SUIS3E Case postale 3 9 Te l . (D22 ) 44 2 9 4 0 Télex 2 3 3 5 9 CH 

S E N ELEKTRONIK AG ZURICH Tel. ( d ) SB 51 0 3 Télex 5 8 2 5 7 C H 

QFM PI P k ' T n n M I k ' RmhH H A M R l JRR Germanv Tel. C41Û3 6 2 8 2 Télex 2189 5 4 8 • 



Five new low-cost 
lab computer systems 
with a bis heart. 



Powerful low-cost systems. That's 
Digital's DECLAB-11/10 system family. Five 
generous hardware/software packages 
designated A through E. Priced from only 
S.Fr. 43.700 to S.Fr. 112.000. Capable 
of handling the research jobs you're 
likely to encounter without having to de­
velop additional programs. And fully com­
patible so they'll expand as your needs 
grow. 

Powerful low-cost heart. That's Digi­
tal's performance-proved 16-bit PDP-11/10 
CPU. The heart of the systems. Now at a 
new low price. With 8K words of memory, 
line frequency clock, power fail and auto 
restart serial line unit and paper tape 
software,justS.Fr.22.800.With16K words, 
just S.Fr. 28.500. 

Wide hardware range. The DEC­
LAB-11/10 family gives you a wide 
range of hardware options. So you can 
choose the right system to meet your 
price/performance needs. All systems 
include the PDP-11/10 processor with 16K 
words of memory. With a choice of paper 
tape, magnetic cassette or cartridge 
magnetic disk drive storage. And a hard­
copy teleprinter or DECwriter. 

Plus Digital's new AR-11 one-module 
real-time analog subsystem. The AR-11 
features a 16-channel multiplexer, 10-bit 
analog-to-digital converter, programmable 
real-time clock and display controller. Or, 
if you want a more comprehensive analog 
subsystem, you can choose our LPS 
laboratory peripheral system. 

active dialogue. The library can be used 
in conjunction with Digital's RT-11 and 
CAPS-11 cassette programming systems. 
In addition, BASIC and FORTRAN com­
pilers are available. 

Digital. Gets to the heart of your 
needs. 
r — — — — — — — — — — — — 

J Please send me complete infor- J 
I mation about Digital's five new I 
I DECLAB-11/10 laboratory systems. I 

Name 

Position 

Company 

Address 

• Telephone • 

| Digital Equipment Corporation | 
| International (Europe), | 
• 81, route de I'Aire, i 
I CH-1211 Geneva 26, c • 
• Tel. (022) 42 79 50. s\ 

— — — - I 

Offices in Reading, London, B i rmingham, Bristol, Manchester, 
Edinburgh, Mun ich , Berl in, Cologne, Frankfurt, Hambourg , 
Hannover, Stuttgart, V ienna, S tockho lm, Oslo, Copenhagen, 
Helsinki, Paris, Grenoble, Utrecht, Brussels, Geneva, Zur ich, 
Mi lan, Turin. 

Lab-oriented software. User pro­
grams for the DECLAB-11/10 systems are 
developed using Digital's unique Appli-
cations-11 library. A package of laboratory 
applications modules subdivided into five 
categories: data processing, data display, 
data analysis, data acquisition and inter-

tla 
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At Motorola, 

C M O S 
i s a f o r m o f p l a n t l i f e . . . 

This p l a n t — A u s t i n , Texas 
Newest and largest of Motorola's CMOS facilities is at Austin, 
Texas. Dubbed "Silicon Ranch" by local hands, the Austin 
plant was designed exclusively for MOS fabrication with each 
module a specialized facility for one of the varied MOS tech­
nologies. The first CMOS module featuring the world's most 
automated line came into full production during 1974 and 
yields are phenomenal. Silicon Ranch utilizes more of the most 
up-to-date probe and test equipment than any other facility in 
the world, too. It 's now the heart of Motorola's CMOS world­
wide operations. 

This p l a n t — Phoenix, Arizona 
P h o e n i x is t h e p rov ing g r o u n d a n d o r ig ina l h o m e of t h e 
MC14000/MC14500 McMOS* line. I t was here that Motorola's 
first CMOS explorations were carried out back in 1969, and 
here , too, t ha t M c M O S was in t roduced in 1971 as the first 
coherent ly sys tems or iented C M O S family. 

This p l a n t — East K i l b r i d e , Scotland 
Motorola's third major CMOS facility is the fabrication and 
test operation in East Kilbride, Scotland. This modern plant is 
in full scale production to meet the needs of Western Europe. 

Considering the growing capacity at Austin, and the con­
tributions of Phoenix, East Kilbride, and other CMOS facil­
ities, it's no wonder that McMOS is available today as no 
CMOS has ever been available. Considering the yields 
Motorola is now obtaining on its McMOS lines, it's no 
wonder prices have been reduced as they have. Considering 
McMOS MC14000/MC14500 CMOS will pay off in your 
designs. 

For a new Motorola CMOS brochure including all major 
parameters, interchangeability guide, list of available appli­
cation notes, write to Motorola Semiconductor Products 
S.A., Geneva sales office, 16, chemin de la Voi-Creuse, 1211 
Geneva 20 (Tel. 33 56 07). 

*McM0S is a trademark of Motorola Inc. 

[ry MOTOROLA Semiconductor Products S.A. 
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L'AIR LIQUIDE 
I 1 m^G m^Sml I " j S p 

manufacturer 
of cryogenic 

ment* 

m a t e r i e l c r y o g & n i q u e 

57avcamoc. 9 4 5 0 0 ohampigny/marne 
Cel. 880.80.80 telex 23884 ohompctf champ 
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