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which is being invest igated at this moment. 
It is hoped that it wi l l be sor ted out 
sat isfactor i ly before the shut-down. 

An exerc ise in beam gymnast ics in the 
transverse phase plane (beam spl i t t ing on 
a th i rd-order resonance) was successfu l ly 
per formed. This exercise is of interest for 
accelerators and storage rings in genera l , 
and for the booster- in jector / PS / ISR / 
300 GeV fami ly in part icular. 

As can be seen f rom the above summary 
of the ten main exper iments done wi th 
CESAR, it has more than fu l f i l led its 
purpose. Nevertheless, these represent 
only a f ract ion of the research wh ich cou ld 
be done wi th the machine, even in, 
essential ly, its present fo rm. 

How much effort went into this pro ject ? 
Its f inancia l cost has been ment ioned — 
about 11 mi l l ion Swiss Francs of wh ich 
4 2 % went on salaries. It absorbed 144 
man-years over the eight years of its l i fe. 
But these are only quant i tat ive measures. In 
the last analysis, it is the qual i ty of people 
that determines the qual i ty of the work they 
do, and in a scient i f ic research group, the 
existence of a good group spir i t is often 
more important than the indiv idual br i l l iance 
of its members. From its f irst beginnings to 
the end of its l ife, the CESAR group has 
had an atmosphere of informal i ty, co ­
operat ion and subord inat ion of indiv idual 
interests to those of the team as a whole , 
wh ich wi l l be recal led wi th sat isfact ion and 
pleasure by all who have par t ic ipated in it. 

To end on a personal note, I wou ld l ike 
to p lace on record my profound apprec i ­
at ion of the work of all the people who 
made this group probably the most pleasant 
to work in, and certainly not the least 
effect ive in CERN. 

An example of a 'candidate' for a neutrino 
interaction with a 'free' proton. This interaction 
was observed for the first time in the recent 
series of neutrino experiments at CERN. The 
neutrino entering from the bottom of the 
photograph interacts with a proton (the nucleus 
of a hydrogen atom in the propane which filled 
the heavy liquid chamber) to give a proton (short 
track to the right) a muon (long upward track) 
and a positive pion which decayed eventually 
into a positron (the tight spiral). 

Neutrino Experiments 
The f irst series of exper iments using the 
new neutr ino beam-l ine f in ished in Novem­
ber. The run was extremely successful . In 
the al loted seven weeks of proton synchro­
tron t ime, about 1 125 000 pictures were 
taken in the heavy l iquid bubble chamber 
and pre l iminary examinat ion of the pho­
tographs indicates that a harvest of about 
1 000 neutr ino events has been gathered. 
Possibly about 100 of these wi l l be sui table 
for analysis as neutr ino interact ions wi th 
a ' f ree' proton — the f irst t ime that such 
events have been observed. 

The previous exper iments at CERN in 
1963-64 were done with freon in the heavy 
l iquid bubble chamber. They prov ided 
valuable informat ion on neutr ino inter­
act ions (it cou ld be said that at that t ime 
any informat ion on the interact ions of the 
elusive neutr ino was 'valuable' information) 
part icular ly concern ing the 'elast ic ' inter­
act ion wi th a neutron to give a muon and 
a proton 

+ n - p + p. 
Inelastic interact ions, such as that y ie ld ing 

a muon a pion and a proton 

+ p \f + j t + + p 

were much more di f f icul t to investigate. The 
proton wi th wh ich the neutr ino co l l ided, 
was bound in a heavy nucleus (carbon, 
f luor ine or bromine) and the pion was 
l ikely to be absorbed by the nucleus, 
making the analysis of the interact ion less 
accurate. 

With the new neutr ino beam-l ine, the 
f lux of neutr inos wh ich is f i red into the 
chamber, is much higher and it is possible 
to f i l l the chamber wi th propane whi le sti l l 
having a useful number of interact ions in 
this ' thinner ' l iqu id. In propane, there are 
' f ree' protons, the nuclei of the hydrogen 
atoms (and there are more hydrogen atoms 
per unit vo lume than in l iquid hydrogen it­
self). The neutr ino interact ions wi th these 
protons are then unaffected by the 
presence of other nucléons. 

Analysis of the photographs has started 
and the f irst results are expected dur ing 
1968. The pre l iminary scanning went on as 
the exper iment proceeded and almost kept 
pace wi th the very high rate of tak ing the 
photographs. More than 850 000 were 
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The horizontal pipe protruding across the car 
park connects the 'jet area', where the heavy 
liquid bubble chamber has been newly positioned, 
with the neutrino area. It serves as the safety 
exhaust pipe for the propane in the chamber in 
case of accidents and is connected with the tall 
chimney which would release the propane high in 
the air. It proved cheaper to make this 
connection rather than build a separate chimney 
for the jet area. The formidable concrete supports 
are no doubt necessary because propane is 
a heavy liquid ! 

scanned by the t ime data- tak ing f in ished 
on the synchrot ron. The pictures are very 
good — the heavy l iquid bubb le chamber 
excel led itself in this exper iment both in 
its rel iabi l i ty of operat ion and in the qual i ty 
of the photographs it p roduced . The 
var ious beam-l ine components also per­
formed wel l and of par t icu lar impor tance 
was the use of a boron-carb ide target after 
test ing many possible mater ials. It gave a 
more than 20 % increase in neutr ino f lux 
compared wi th the previous copper target. 

In addi t ion to the main purposes of the 
exper iment , the data is being used to test 
the 'Adler theory' that the product ion of 
p ions by neutr inos is equivalent to the 
product ion of pions by pions. Several 
centres are interested in this test (CERN, 
Ecole Polytechnique, Mi lan, Orsay and 
Turin) and the neutr ino photographs have 
been cop ied and d is t r ibuted among these 
centres. Compar ison wi l l be made wi th 
p ion product ion photographs taken in 
propane at the 3 GeV accelerator , Saturne 
at Saclay. 

The spark chamber exper imenters, who 
set up their detectors ei ther s ide of the 

bubble chamber in the neutr ino beam-l ine, 
were also happy wi th the qual i ty and 
quant i ty of their data. Their exper iments 
concern the muon number conservat ion 
and measurements of any var iat ion in the 
neutr ino-nucleon interact ion cross-sect ions 
wi th the size of the nucleus in wh ich the 
nuc léon is bound. 

And there neutr ino exper iments rest 
unti l the arr ival of the heavy l iquid cham­
ber, Gargamel le , scheduled for 1969. This 
chamber is being constructed for use at 
CERN by the French Laboratory at Saclay. 
The large vo lume of Gargamel le wi l l further 
increase the possibi l i t ies in observ ing the 
int r iguing behaviour of the neutr ino. 

Jet Set 
Immediate ly after the conc lus ion of the 
neutr ino exper iments, the heavy l iquid 
bubble chamber was d ismant led and moved 
to a new posi t ion, d i rect ly behind the 2 
metre hydrogen bubble chamber, in the 
'Jet Area ' . Here the chamber wi l l be used 
for the ' jet exper iment ' scheduled to begin 
in January. 

The exper iment is a col laborat ion of 

Berkeley, Ecole Polytechnique, Mi lan, 
Orsay and Saclay. It wi l l look at the inter­
act ions of h igh energy kaons wi th nucle i , 
carry ing out a s imi lar survey to one wh ich 
has already been done for high energy 
pions. Both posit ive and negative kaon 
beams wi l l be avai lable wi th momenta up 
to 10 GeV/c. 

Special ar rangements have been made 
so that the heavy l iquid wi l l receive the 
kaons wh ich pass straight through the 
hydrogen wi thout interact ing. A beam exit 
w indow has been f i t ted to the hydrogen 
chamber and the d i rect ion of the incoming 
kaons has been f ixed so that the curvature 
of the kaon paths as they pass through the 
magnet ic f ie ld of the hydrogen chamber 
st i l l a l lows them to enter the heavy l iquid 
chamber. 

The exper iment has become known as the 
jet exper iment because the sort of inter­
act ion wh ich is looked for at these high 
kaon energies, produces a forward spray 
of part ic les, g iv ing a bubble chamber pho­
tograph s imi lar to the jets seen in nuclear 
emuls ion exper iments wi th cosmic rays. 
The heavy l iquid chamber is being used so 
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Arrival of the CDC 3100 at Cointrin airport. 
The computer joins the central computer complex 
to take care of liaison with on-line experiments, 
in the 'FOCUS' development project. 

The Distinvar reading head showing the 
different elements of this very fast and accurate 
method of alignment measurements. 

that interact ions produc ing more than one 
neutral pion can be analysed. This is often 
not the case wi th hydrogen s ince the 
neutral pions, wh ich leave no t rack them­
selves, s ince they carry no charge, often 
escape from the chamber before 'mater i ­
a l iz ing ' into charged part ic les. But the 
d is tance that the pions travel in heavy 
l iqu id (a propane/ f reon mixture has been 
chosen for the exper iment) before con ­
ver t ing into charged part ic les is shorter. 

FOCUS 
The latest addi t ion to the central computer 
complex at CERN is a CDC 3100 to be used 
in the FOCUS development project . FOCUS 
is an acronym for 'Faci l i ty for On-l ine 
Computat ions and Up-dat ing Services' . Its 
main purpose is to serve as the manager 
of the data- l inks to the central computers , 
the CDC 6600 and the CDC 6400, coming 
f rom the smal ler computers wh ich are 
being used on- l ine to e lect ron ics exper i ­
ments (CERN COURIER vol . 7, page 184). 

To carry out the ful l , detai led calculat ions 
on the informat ion gathered in these ex­
per iments almost always requires the 
resources of the central computers . The 
smal l on- l ine computers carry out pre l imi ­
nary checks and then record the data on 
magnet ic tape for processing later on the 
central machines. Some of them, up to 
now, have been connected wi th the central 
computer , via separate data- l inks, so that 
they cou ld cal l for this process ing direct ly. 
Unfortunately, this method of operat ion is 
ineff ic ient in the use it makes of the 
memory of the central computer and the 
demand for such data- l inks wou ld soon 
over load the memory of the 6600 and 6400. 

The solut ion is to use the 3100 as an 
intermediary to accumulate the data. It 
receives all the data- l inks f rom the on- l ine 
computers and 'manages' their access to 
the central computers via one data- l ink. 

Another advantage f rom the use of this 
addi t ional computer is ga ined by the fact 
that it makes it possible to add a type­
wr i ter console at each on- l ine computer . 
By using these consoles, the physic ists 
wi l l be able to select and modi fy their 
programs wh ich are in the central com­
puters, again wi th the 3100 as intermediary, 
and to receive their results pr inted out by 
the consoles. 
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We all live in a yellow submarine... The biggest 
Cherenkov counter ever to be built at CERN was 
photographed in the main workshop where the 
inside walls of the counter were being polished. 

Better than one part in 
a million 
An automat ic measur ing device, ca l led the 

Distinvar, has been developed at CERN for 

rapid and accurate measurements of 

d istances up to 55 metres. It was tested in 

one of the proton synchrot ron tunnels for a 

thousand measurements over a d is tance of 

50 metres and gave a relative accuracy of 

better than one part in a mi l l ion. The total 

t ime involved in each measurement is 

three minutes of wh ich the reading itself is 

only a matter of seconds. It is also possib le 

to carry out the measurements by remote 

cont ro l . 

Considerable attent ion has been given 

at CERN to the problems of metrology. 

This is because of the immediate re­

qui rement for the a l ignment of the inter­

sect ing storage rings and the future 

requirement of the a l ignment of the 300 

GeV machine. Compared wi th the 28 GeV 

proton synchrotron, wh ich itself posed 

qui te severe a l ignment prob lems at the 

t ime of its const ruct ion, the 300 GeV is ten 

t imes the diameter wi th smal ler magnet 

apertures wh ich reduce the a l ignment 

to lerances sti l l further. 

Five devices have been produced (some 

sti l l in the prototype stage) — a laser de­

v ice for a l ignment in air up to 50 m ; a 

'Mekometer Type I I I ' (developed together 

wi th the National Physical Laboratory at 

Tedd ington, UK) wh ich gives opt ica l 

measurements in air wi th automat ic 

compensat ion for changes in atmospher ic 

condi t ions ; an interference f r inge method 

using a hel ium-neon laser ; an automat ic 

l iquid level for level measurements ; and 

the Distinvar. Al l the devices make use of 

automat ion and can be coup led to 

computers . 

The Dist invar uses a cal ibrated invar wi re 

at tached to a special reading head 

wh ich reads off the di f ference between the 

cal ibrated length and the actual d is tance 

between the measured points. 

In the head, a 'balance beam' osci l lates 

between two electr ical contacts f ixed to 

a carr iage. The contacts achieve balance 

by causing the carr iage to move along a 

prec is ion micrometer screw unti l the tension 

in the wi re is balanced by a weight (see 

CERN/PI 125.10.67 

the d iagram). The posi t ion of the carr iage 

(and hence the distance to be measured) 

is then t ransferred via a potent iometer to 

be read off d i rect ly at the recording stat ion 

or passed to a computer . 

The relative precis ion between dif ferent 

measurements has been tested to be better 

than one part in a mi l l ion. The absolute 

precis ion is obta ined by cal ibrat ing the 

invar wi re before and after a measurement 

against an invar rule, 4 m long, ca l ibrated 

by the Internat ional Bureau of Weights 

and Measures, (Sèvres). 

The who le measurement procedure is 

ent irely automat ic and cou ld , for example, 

be per formed by robot in radio-act ive 

areas. The Dist invar wi l l be used in the 

a l ignment of the ISR magnets and a s ign i f i ­

cant comment on its per formance is that, 

because of the speed and rel iabi l i ty of the 

instrument, it has not been necessary to 

a l locate any t ime for a l ignment in the 

const ruct ion programme. 

(A detained descr ip t ion of the Dist invar 

wi l l appear in a paper by J . Gervaise in 

the Proceedings of the 6th Internat ional 

Conference on High Energy Accelerators.) 
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Folk art at CERN. This basket-work was 
photographed in the synchro-cyclotron workshop 
during the winding of a new magnet coil. 

Opposite page: an aerial photograph of the 
cake made of the site of the intersecting 
storage rings where the major excavation 
work is now complete. 

CERN/PI 80.10.67 
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Separators 
for Serpukhov 
As part of the col laborat ion between the 
Serpukhov Institute for High Energy Physics 
and the European Organizat ion for Nuclear 
Research, CERN is busy studying a radio-
f requency part ic le separator system and a 
fast-eject ion system to be used on the 70 
GeV proton synchrot ron which came into 
operat ion at Serpukhov in October. The 
design of both schemes is now at an ad ­
vanced stage and it has been found that 
only minor extensions of the techniques de­
veloped for use on the CERN synchrot ron 
are necessary to meet the requirements of 
the higher energy machine. The spir i t of 
co l laborat ion is excel lent and the pract ica l 
aspects of implement ing such an extensive 
co l laborat ion between two high-energy 
physics Laborator ies are work ing we l l . 

The purpose of a part ic le separator is 
to sift out a part icular type of part ic le at 
a par t icu lar momentum from the spray of 
many part ic les wi th a wide momentum 
range coming f rom a target bombarded by 
the accelerated proton beam. (The operat ing 
pr inc ip le of a two-cavi ty radio-f requency 
separator was descr ibed in CERN 
COURIER vol . 7, page 125.) 

The proposed design for Serpukhov is 
based on a new three-cavi ty system wh ich 
completed a very successful test run at 
CERN in June of this year. Ideas on using 
three cavit ies were f irst put forward by 
W. Schnel l and the two-cavi ty system, 
brought into operat ion at CERN in 1965 by 
a group led by B.W. Montague, was de­
s igned for possible extension to three 
cavit ies. This was real ized by P. Bernard, 
P. Lazeyras, H. Lengeler and V. Vaghin in 
the u4 beam to the 2 metre hydrogen 
bubble chamber. 

They succeeded in separat ing ant i -
protons wi th a momentum of 12 GeV/c, 
wh ich is about tw ice as high as previously 
achieved. It is also about the highest 
momentum wh ich can be reached wi th the 
CERN proton synchrotron if a useful 
number of ant i -protons is to be separated 
(the separator itself cou ld handle higher 
momenta). 104 000 pictures of ant i -proton 
events were taken in the chamber. There 
were two ant i -protons per p icture on 

average and the p ion and kaon contami ­
nation was below 5 % ; this involves the 
separator re ject ing about 100 000 negative 
pions for each ant i -proton it feeds to the 
chamber. The low ant i -proton intensity was 
due to the fact that the fast-eject ion system 
of the proton synchrot ron operated wi th 
protons of comparat ive ly low momentum 
(20.6 GeV/c) wh ich is far f rom ideal for the 
product ion of ant i -protons. 

With three cavit ies it is possible to 
overcome a l imitat ion of the two-cavi ty 
system namely that the separat ion of one 
type of par t ic le f rom two other types is 
only possible for very narrow momentum 
regions. The only possibi l i ty for ant i -
protons wi th the previous CERN system 
was a momentum of 7.3 GeV/c. With the 
new separator, pure pion beams, kaon 
beams or ant i -proton beams over a nearly 
cont inuous momentum region from 7 to 16 
GeV/c are possible. 

The design of the separator for Serpu­
khov covers a momentum region f rom 17 
to 36 GeV/c . Most of the technica l detai ls 
have been examined and some prel iminary 
work, such as low-power measurements on 
the r.f. s t ructures and brazing of the 
structures, has been done. The construct ion 
programme has been d iscussed at several 
of the meet ings, wh ich are held once every 
three months between the scient ists f rom 
Serpukhov and CERN, and has been 
agreed. The group at CERN have benef i ted 
f rom the help of V. Vaghin f rom Serpukhov 
who has been at CERN for the past 18 
months. Serpukhov, whose job it is to 
bui ld the beam in wh ich the separators 
wi l l operate (this is the beam to the large 
hydrogen bubble chamber 'Mirabel le ' 
wh ich is being prov ided by France) has 
benef i ted f rom the advice of P. Lazeyras 
from CERN and A. Samoi lov has come to 
work for some t ime in the beams group. 

All the way round 
The bulk excavat ion of the c i rc le, 300 
metres in diameter, for the intersect ing 
storage rings was completed in October. 
It has involved d igg ing out over a mi l l ion 
cubic metres of earth and rock (molasse), 
most of wh ich has been moved off the s i te; 
about a th i rd is retained to be used as 
shie ld ing over the top of the ring tunnel 
when it is bui l t . 
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J J Te legraph : S T I F F H E N E S A G E N E V A - Te lex : 23 429 
c u r r e n G y r (Manag ing D i rec to r : Ronald S. St i f f ) 

- A M E R R Y C H R I S T M A S A N D A H A P P Y N E W Y E A R E V E R Y O N E ! • 

The civi l engineer ing work on the ISR 
site is being 'done by the cont ractor 
Sogene wi th Albanese as excavat ion sub­
contractor , both f i rms f rom Italy. They 
began the excavat ion in November 1966 
and this part icular item of the const ruct ion 
programme has been achieved about six 
months ahead of schedule. Detai led exca­
vat ion of the foundat ions of the ring and 
concrete work are under way. About 
100 000 cubic metres of concrete wi l l be 
poured dur ing the const ruct ion. 

The foundat ions of the large West Exper i ­
mental Hall have also been comple ted and 
assembly of the steel f rame of the bui ld ing 
began this month. This is an important i tem 
in the construct ion programme since it is 
intended to have the hall ready in July 1963 
to receive components for the storage 
rings as they arrive on the site. The hall 
wi l l be used as a laboratory to assemble 
and test equipment, such as the magnets, 
before they are p laced in posi t ion in the 
tunnel . 

CERN/PI 245.11.67 
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— Why take readings ? The count can be permanently printed on a card and if 
desired on paper tape simultaneously 

— Standard card sizes (37 4" or 7 3/ 8") 

— Combinations of one to four channels and up to 20 single-decade elements 

Detailed leaflet on request 

1211 Geneva 16 (Switzerland) 

Tel. (022) 335500 Telex 22333 
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CSF ULTRA VACUUM NN PUMPS 
F 9111 - 50 liters per second 
F 9125 - 100 liters per second 
F 9112 - 200 liters per second 
F 9132 - 400 liters per second 

• Clean ultra-vacuum. 
• Silent operation, no forced cooling, no liquid nitrogen. 
• One supply voltage only. 
• Closed circuit operation. 
• Vacuum measurement facilities. 
• Limit vacuum : 1x10" 1 1 Torr. 
• Very long life. 

power supplies for ion pumps 
Deliver the voltages required for operating the pumps, even 
under the most severe running conditions. Provided with all 
necessary protections for personnel and equipment. 

clean ultra-vacuum pumping or evaporation racks 
Constructed with the 100-200-400 liters per second pumps ; 
primary pumping using sorbtion pumps ; ultra-vacuum pumping 
by pyrolitic Titanium sublimation pumps ; bell-jar and valves 
f i t ted with stovable metal joints. 

O T H E R P R O D U C T S 
PROFESSIONAL AND INDUSTRIAL APPLICATIONS TRANSMITTING TUBES • " O " AND " M " CARCINO-
TRONS • TYPE " O " AND CROSSED FIELDS TRAVELLING WAVE TUBES • OSCILLATOR AND POWER 
KLYSTRONS • MAGNETRONS • T-R CELLS • STORAGE AND CATHODE-RAY TUBES • MINIATRON • 
SUBNITRON • REPEATER TUBES • CERAMIC TUBES • NOISE GENERATORS • NEON INDICATOR TUBES • 
DISPLAY TUBES • ELECTROLUMINESCENCE • GAS LASERS • VACUUM OVENS • SEALED LEAD-INS. 

CSF - C O M P A G N I E GÉNÉRALE DE TÉLÉGRAPHIE S A N S FIL 
GROUPEMENT TUBES ELECTRONIQUES 
55, rue Greffulhe - 92 Levallois-Perret - France 
Phone : 737-34-00 - Extension 109 
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the s imp les t solut ion ! 

SEN 3 0 0 COUNTING EQUIPEMENT 
w i t h i n t e g r a t e d c i r c u i t s 

100 M h z 
U n l i m i t e d a p p l i c a t i o n s • U p to 1000 c h a n n e l s • S c a l e r s w i t h v i s u a l d i s p l a y • M o d u l a r 
s c a l e r s • A u t o m a t i c r e a d o u t o f t h e s y s t e m : f r o m t h e s i m p l e s t p r i n t e r s t o t h e m o s t 

s o p h i s t i c a t e d o u t p u t d e v i c e 

S O C I É T É D ' É L E C T R O N I Q U E N U C L É A I R E - 31, A V . E R N E S T - P I C T E T - 1211 G E N E V A 13 - S W I T Z E R L A N D 
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If you 

to be 
certain 
of your 
scaler 
counting 
accuracy 
read ôn " 

The input-and gate-circuits of the new 
AEC-NIM-Module Scalers are designed to 
enable you to forget about pulse conditioning ! 
A useful two-lamp feature shows actual operation 
of each scaler. The 'counting' lamp flashes when 
the scaler accepts a pulse. The 'content' lamp 
indicates difference from zero. 
By pressing the look' button of any scaler the 
contents can be seen on a central display unit. 
A wide range of readout equipment is available. 
The scalers can be interfaced to fast on-line 
computers with a readout speed as high 
as 32 x 1 0 s bits/sec. 

Input characteristics Scaler Type 902 

1000 1 1000 

\ 
> 700 
E 
T3 500 

0 1 

— V \ > 700 
E 
T3 500 

0 1 

> \ > 700 
E 
T3 500 

0 1 t ± i% 

É 0 É 0 
5 10 15 oo 3 10 20 30 

Pulse width nS Rep. rate MHz 

Many different types are available to meet 
your specific requirements. 
Counting speed of 10,30 or 100 MHz 
with or without input discriminator 

gating facilities, coincidence or anti-coincidence 

Please ask for full technical literature ! 

I ELECTRONICS 

Switzer land: Heidenhubelstrasse 24, Solothurn 
Telephone 065/2 85 45 

Great Britain: 36 East Street, Shoreham-by-Sea, Sussex 
Telephone 4305 

Germany: Verkaufsbùro Munchen, Kaiserstrasse 10, D-8000 Miinchen 23 
Telephone 34 80 16 

France: Sorelia Electronique, 150 rue de Chatou, 92 Colombes 

Telephone 782.16.39-782.32.79 

I taly: Boris G. F. Nardi, Via Capranica 16, Milano 

Telephone 2362924-2361394 
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— Accurate and rapid residual gas ana­
lysis in high and ultra-high vacuum 
systems; 

— Measurements in space simulation 
chambers and particle accelerators; 

- Residual gas measurements in work 
processes; 

- Leak detection in high and ultra-high 
vacuum systems. 

. . . a few typical fields of application 
where partial pressure measurement is 
particularly useful. 
For many requirements of research, and 
to an increasing extent in industrial pro­
duction, accurate and rapid information 
on the gas composition in high and 
ultra-high vacuum equipment is essen­
tial. A high standard of efficiency is 
required of the measuring instruments. 
In view of the very wide field of appli­
cation, greater reliability in operation, 
more compact construction and simpli­
city of operation and maintenance are 
expected. 

BALZERS partial pressure measuring 
instrument QMG 101, which symbolises 
our many years of experience, satisfies 
these requirements to a large extent. 
With this instrument residual gases can 
be analysed rapidly, reliably and with 
high sensitivity; as a quadrupole mass 
spectrometer, it works on the principle 
of mass separation in the high fre­
quency, electrical quadrupole field. 

Major features of the QMG 101 
- T w o mass ranges can be selected: 

1 to 100, 10 to 400. 
Choice of mass setting. 

Partial Pressure 
Measuring 
Instrument 
QMG 101 
Sensitivity 10~ 1 3 - 10~1 4 Torr 
Mass range 1—400 

Any mass number can be selected, 
linear throughout the whole range or 
partial range in fuely staged scanning 
speeds. 

— Partial or total pressure measurement. 
— Sensitivity to 1000 A/Torr (with multi­

plier). 
— Secondary electron multiplier (multi­

plier) for improving the sensitivity and 
oscil lographical recording of rapidly 
changing processes. 

M 
- G o o d resolution ( - ^ j 1 0 % = 100) 

The resolution can be readily adjusted 
to suit particular problems and repro­
ducible setting. 

— The analyser can be baked-out up to 
400° C. The high precision rod system 
provides perfect and reproducible 
mass separation, and can be very 
easily dismantled and re-assembled if 
necessary. 

— Open, immersion ion source, which 
can be effectively out-gassed by ion 
bombardment. The hot cathode is pro­
tected against excessive pressure 
rise, and can be changed without ad­
ditional adjustment. 

— Very compact construction; the com­
plete supply and control instrument is 
contained in only one 19" rack unit. 

— Indicating instruments and controls 
are clearly visible for simplicity of 
operation. 

— The instrument is non-magnetic and 
therefore free from stray magnetic 
fields. 

BALZERS will 
details. 

be pleased to supply full 

HIGH VACUUM TECHNIQUE 

BALZERS AKTIENGESELLSCHAFT 
fiir Hochvakuumtechnik und Dunne Schichten 
FL-9496 Ba l ze rs • F u r s t e n t u m L i e c h t e n s t e i n 



Stores Service, 
CERN 

The Surplus Stock and Salvage sect ion has a large 

select ion of new and used e lectronic and e lect r ica l 

spare-parts, also used e lectronic components in 

good condi t ion. 

Those interested should contact the Head of Stores 

Service for further informat ion at the fo l lowing 

address: 

CERN -1211 Geneva 23. 

NRC EUROPE 
Presents a comp le te l ine of h igh vacuum 
components and sys tems: 

Most modern design in Leak Detectors 
Sensi t iv i ty : 
1.5 x 10~ 1 1 t o r r ' / s C lean-up t ime : 2 sec. 
D i rec t Reading Doub le f i l amen t Ion source 
Modu la r des ign 

G e n e v a O f f i c e : 

R o u t e d e C o i n t r i n 81 

T é l . 33 11 80 

Plant and S e r v i c e C e n t e r : 

S a i n t - J u l i e n ( H a u t e - S a v o i e ) 

F r a n c e (12 km f r o m C E R N ) 

d a t a l o g g i n g 

• 20,50 or 100 channels 

• sensit ivi ty 10 ^iV 

• accuracy 0,05 % 

© pr inted or punched output 

• modular concept for expansion 

— l inearisat ion 

— off- l imit detect ion 

— digi ta l c lock 

• max speed 10 channels/sec. 

8, av. de Frontenex 

1211 Genève 6 

Tél . (022) 35 99 50 

SCHLUMBERGER g e n è v e 
INSTRUMENTATION S.A. Z u r i c h 
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Now you can buy a decade scaler with 4 nanosecond resolution. 
You also get a protecM Input discriminator, gated BCD outputs, 
ami front panel v. \ readout You ôon't get any exotic, & .-iied, 
adjustable m otfeerwl.se critical . ^ l i x 

n 

Our new S110/N DECADE SCALER Modu le is capable 
of correctly scaling in excess of 200 MHz CW, or 
resolving pulse pairs spaced less than 4 nsec apart. 

The input accepts NIM-standard fast logic signals. 
However, even less than min imum-ampl i tude N IM 
signals can be scaled. The input is protected by a 
l imiter wh ich provides good terminat ion and fast 
recovery, so the input may accept raw phototube 
signals. A stable, —400 mV discriminator fol lows the 
l imiter to drive the scaler. The circuitry is, of course, 
direct-coupled. 

The unique design of the direct-coupled scaling cir­
cuitry obviates the need for selected components, 
t r imming adjustments, etc. This allows us to deliver 
to you a field-servicable instrument at low cost. 

The S110/N is adaptable to system use, since it p ro­
vides gated NIM-standard slow logic signal outputs. 
The coding is 1248 BCD, wh ich may be changed to 
122'4 if desired. Provision is made for diode isola­
t ion at the outputs, to permit "w i red -OR" bussing. 

The carry output is a NIM-standard fast logic signal 
of nominal 20 nsec w id th . The "un iversa l " reset/ 
inhib i t input accepts either posit ive or negative sig­
nals, and an internal driver assures that reset act ion 
is always completed. 

The S110/N is packaged in a single-width N IM-
standard module, and 12 modules may be put in our 
new N I M b in . Even though compact, user conve­
nience features such as visual readout and reset 
mode selection have not been omi t ted . 

Wr i te or call for detai led specifications, EG&G, Inc., Nuclear Instrumentat ion Div is ion, 40 Congress Street, Salem, Massachusetts 01970. 
Telephone: (617) 745-3200. Cables: EGGINC-SALEM. Field off ices: Chicago, I l l inois; San Ramon, Cal i fornia; Alexandria, Virg in ia. 
Representatives in foreign countries. 

http://otfeerwl.se

