


Cover photograph: A general view of the 
East Hall, the biggest experimental area 
at the PS. Two ejected proton beams are 
now available in the area. Beams are drawn 
from them for counter experiments, nuclear 
emulsion experiments and for the 2 m bubble 
chamber. Beam-line equipment, such as 
quadrupole focusing magnets and electrostatic 
particle separators, and some of the enormous 
quantity of shielding blocks which is required, 
can be seen in the photograph (CERN/PI 345.2.67) 
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Comment 

The main art ic le in this issue covers the 
exper iments at present in progress on the 
prc ton synchrot ron, These exper iments 
range over most of the topics of current 
interest in sub-nuclear physics. 

Prominent among the exper imental fac i 
l it ies are three bubble chambers (an 
81 cm hydrogen chamber in the North 
Hall , a 2 m hydrogen chamber in the 
East Hall and a heavy-l iquid bubble 
chamber in the neutrino beam-l ine), the 
neutr ino beam-l ine itself, the muon storage 
ring in the South Hall and two polar ized 
targets (one current ly in operat ion in the 
South Hall and another scheduled to come 
into operat ion again in the summer in the 
East Hall). The use of e jected proton 
beams onto targets in the exper imental 
halls has been progressively increased in 
relation to the use of interna! targets. Four 
e jected beam-l ines are now avai lable at 
the proton synchrotron. 

The qual i ty of the research programme 
at CERN depends pr incipal ly upon the 

cal ibre of the scient ists f rom throughout 
Europe who propose and carry out the 
exper iments but, also, it depends on the 
qual i ty of the research faci l i t ies around 
the two accelerators. The detect ion equip
ment at present avai lable, the range of 
part ic le beams wh ich can be used, and the 
back ing of the exper iments by t rack 
chamber p ic ture analysis equipment and 
a large computer service, are the results 
of decis ions taken at CERN and supported 
by the Counci l many years ago. The scale 
and expense of sub-nuclear physics 
research require this long-term planning. 
Decisions being taken now, wi l l d ictate the 
qual i ty of sub-nuclear physics in Europe 
in the 1970's and beyond. 

European scient ists work ing in this f ie ld 
owe a great deal to the foresight of those 
who concern themselves with the probable 
requirements of the future research and 
to the apprec ia t ion by the Member States 
of the need to look many years ahead. 

CERN, the European Organizat ion for Nuclear Research, was establ ished in 1954 to 
provide for col laborat ion among European States in nuclear research of a pure 

scient i f ic and fundamental character, and in research essential ly related thereto". It 
acts as a European centre and co-ordinator of research, theoret ica l and exper imental , 
in the f ield of sub-nuclear physics. This branch of sc ience is concerned with the fun
damental quest ions of the basic laws governing the structure of matter. CERN is one 
of the wor ld 's leading Laborator ies in this f ie ld. 

The exper imental programme is based mainly on the use of two proton accelerators 
— a 600 MeV synchro-cyclotron (SC) and a 28 GeV synchrot ron (PS). At the latter 
machine, large intersect ing storage rings (ISR), wh ich wi l l a l low exper iments wi th co l l id 
ing proton beams to be carr ied out, are under const ruct ion. Scient ists f rom many 
European Universit ies and national Laborator ies as wel l as f rom CERN itself take part 
in the exper iments and it is est imated that some 700 physicists outside CERN are 
provided with their research material in this way. 

The Laboratory is situated at Meyrin, Canton of Geneva, Swi tzer land. The site covers 
approximately 200 acres about equally d iv ided on either side of the front ier between 
France and Switzer land. The staff totals about 2300 people and, in addi t ion, there are 
over 360 Fellows and Visit ing Scientists. 

There are thir teen member States part ic ipat ing in the work of CERN. The cont r i 
but ions to the cost of the basic programme, 172.4 mi l l ion Swiss f rancs in 1967, are in 
proport ion to their net national income. Supplementary programmes cover the con
struct ion of the intersect ing storage rings and prel iminary studies on a proposed 
300 GeV proton synchrotron for Europe. 
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Experimental Programme 
at the PS 
A survey of the current programme of experiments 
at the 28 GeV proton synchrotron. 

Available beams 

Figures 1 and 2 are simpl i f ied represen
tations of the layout of beams and 
experiments around the machine in the 
three experimental halls. 

In the South Hall, a variety of secondary 
part ic le beams (the d, m and q beam-
lines) are drawn from an internal target 
in straight section 1. d25 can provide 
unseparated negative pion, negative kaon 
and antiproton beams in the momentum 
range 3 to 15 GeV/c and is at present 
feeding two experiments using spark 
chambers. m4 is divided into two branches, 
m4e and m4b, each of which provide 
separated beams of positive and negative 
kaons, antiprotons and negative pions 
of low momenta (around 2 GeV/c). Both 
branches are at present in use. q3 is also 
div ided into two branches, q3a and q3b, 
of which only q3a is in use. They provide 
low momenta unseparated beams of 
negative pions and antiprotons. h3, the 
remaining beam in the South Hall , is a 
fast ejected proton beam of momentum 
10.5 GeV/c, feeding the muon storage 
ring. 

The layout of beam-lines in the South 
Hall is intended to remain virtually as 
shown in Figure 1 for the next year, apart 
f rom the possible addit ion of a neutral 
beam, b15, from the target in straight 
sect ion 1. In the North Hall, there is a 
single beam-line, k7, which uses electro
static separators. It is drawn from the 
internal target in straight sect ion 6. Low 
momentum negative kaon (up to 0. 8 GeV/c) 
and antiproton beams are used at present. 
This beam-line wi l l probably remain as it 
is over the next year and may then be 
replaced by one capable of higher 
momenta. 

It is in the East Hall that the most 
drast ic changes have occurred recently. 
There are now two extracted proton 
beams, e2 (slow, fast or rapid eject ion 
from straight section 58) and e3 (slow 
eject ion from straight section 62), going 
into the hall . e2 is the source of the 
separated beams for the 2m hydrogen 
bubble chamber. At present two beam-lines 
to the chamber are drawn from e2 - m6 
uses electrostatic separators and provides 
kaon beams of 2-4 GeV/c, pion beams of 
over 1 GeV/c and antiproton beams of 

up to 5 GeV/c; u4 uses radio-frequency 
separators and can provide kaon beams 
of up to 14 GeV/c and antiproton beams 
of up to 17 GeV/c. A secondary 
beam, a9, for a nuclear emulsion 
experiment is also drawn from e2. Towards 
the end of this year, an addit ional beam-
line, k8, wi l l be constructed coming from 
the m6 beam-line, to provide low momenta 
kaons to the 2 m chamber, and an 
extension to u4, to be cal led u4a, beyond 
the 2 m chamber wi l l take beams to the 
heavy l iquid chamber in the ' jet area' 
which wi l l be built in the next few months. 

The recently commissioned e3 beam-line 
is intended eventually to feed all the 
counter experiments in the East Hall . 
Three beam-lines are shown in the f igure 
coming from e3 - b13 is a beam of neutral 
particles, both p1 and p2 provide unse
parated beams of positive and negative 
pions, kaons and protons in the momentum 
range 4 to 16 GeV/c. A further beam-line, 
b14, for neutral part icles is to be con
structed in the near future. 

Finally, a fast ejected proton beam 
from straight section 74, is used to produce 
the pions and kaons which decay into 
neutrinos for the neutrino beam to the 
heavy l iquid bubble chamber and a counter 
experiment. 

No muon beams are available (apart 
from those available in the neutrino 
experiments) or planned for the PS in 
the near future. Proposals to set up muon 
beams have been discussed but it was 
decided that, despite the high scienti f ic 
interest of the proposed experimental 
programme using muon beams, they would 
curtai l the overall experimental faci l i t ies 
too much. Proposals to set up muon beams 
wi l l be considered again when the new 
experimental hall (West Hall), being buil t 
in association with the Intersecting Storage 
Rings project, becomes available. 

The current experiments, with brief des
cript ions, are now listed. 

Counter experiments 

S33 

This experiment was described in detail 
in CERN COURIER vol. 6, page 152. It is 
carr ied out at the muon storage ring in 
the South Hall and uses a 10.5 GeV/c 
ejected proton beam down the h3 beam-
line to produce the muons for observation. 

The aim is to measure the 'g-2' value 
of the muon much more accurately than 
has been previously achieved. Observa
tions on negative muons have been 
completed and analysis of the data is in 
progress. Preliminary indications are that 
the measurement wi l l achieve considerably 
higher precision. 

The polarity of the storage ring magnet 
is now being /eversed so that equivalent 
observations can be carr ied out on the 
posit ive muon. It is expected that the 
experiment wi l l be completed in about a 
year's t ime. 
S38 
This experiment is being carr ied out by 
a CERN group to examine the precise 
shape of the angular distr ibution of proton-
proton scattering at large angles. The 
s low ejected beam, e2, in the East Hall 
provides the incident protons to a hydrogen 
target. The momentum range between 8 
and 21 GeV/c is being investigated. 

Both the scattered and recoil protons 
are momentum analysed and then 
detected by scint i l lat ion counter telescopes 
arranged to the right and to the left of the 
direct ion of the proton beam. The two 
short branches shown on Figure 2 at the 
posit ion of the S 38 experiment are the 
locations of the magnets and counters for 
momentum select ion and detect ion. 

At this momentum range and at large 
angles, proton-proton scattering depends 
on the internal structure of the protons 
themselves. Previously only the general 
features of these events have been studied. 
Use of the external proton beam makes 
a more detai led investigation possible. The 
same experimental team reported, in 
Physics Letters, 7 november 1966, an 
experiment on the same phenomenon 
carr ied out at 16.9 GeV/c. The energy 
distr ibut ion at f ixed centre of mass angle 
was predicted, by statistical theory, to 
show a characterist ic structure. The 
predicted f luctuations were not observed, 
indicat ing that large-angle proton-proton 
scattering is not dominated by a statistical 
process. The more detai led experiment, 
S38 , has just been concluded and the 
results are now being analysed. 
S46 
This experiment is a col laborat ion between 
CERN and Karlsruhe. It is set up in the 
q3a beam in the South Hall. Negative pion 
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Left: Simplified representations of the layout of 
beams and the location of experiments 
(identified by their code numbers in boxes) 
in the three experimental halls at the proton 
synchrotron. 
Right: The polarized proton target assembly 
used in the experiment on kaon-proton 
scattering (S48). 

beams with momenta between 0.7 to 
2.8 GeV/c are used onto a hydrogen target 
to produce neutral meson resonances with 
masses below 1 GeV. The interaction 
observed is pion plus proton giving a 
neutron and a neutral meson. 

A neutron missing-mass spectrometer 
(see CERN COURIER vol . 7, page 31) is 
combined with a system of opt ical , th ick-
plate spark chambers closely surrounding 
the target. Special scint i l lat ion counters 
give the angle at which the neutron is 
emitted and its momentum, and from these 
observations on the neutron the 'missing-
mass' of the neutral meson can be 
determined. Charged part icles and electron 
showers init iated by gammas from the 
decay of the resonances can be photo
graphed in the spark chambers. 

The purpose of the experiment is to 
search for new neutral meson resonances 
and to check on the existence of doubtful 
ones, and also to observe the way in wh ich 
the resonances decay. One important 
question which this investigation may 
answer is whether scalar resonances, 
predicted by SU3 theory and the quark 
model , exist. From the interpretation 
of data on other resonances, there seems to 
be indirect evidence for the existence of 
scalar mesons, (0 with a mass around 
400 MeV and -s wi th a mass around 
700 MeV) but there is as yet no direct 
observat ion. In this experiment, these 
resonances wi l l be looked for and their 
decay into two neutral pions can be 
observed. The experimental equipment was 
tested in 1966 when the wel l establ ished 
neutral mesons r\ and co were clearly seen. 
Data taking began at the beginning of this 
year. 
S48 

This experiment is a col laborat ion between 
scientists f rom Holland and CERN who 
began setting up their experiment in 
November 1966. They look at the elastic 
scatter ing of negative kaons, with momenta 
between 1.5 and 3 GeV/c, on transversely 
polarized protons. The kaon beam is from 
the m4 beam-line in the South Hall and the 
polar ized target, constructed at CERN, is 
the usual LMN type. Further detect ion 
equipment consists of 80 scint i l lat ion 
counters and two Cherenkov counters. 

Since the incoming beam contains kaons, 
pions and antiprotons, Cherenkov counters 
are used to dist inguish the kaons. A 
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scint i l lat ion counter hodoscope detects the 
scattered kaon and the recoil proton, and 
the electronics are arranged to reject all 
events which produce more than two out
going part icles. The data is recorded on 
magnetic tape and analysed using the CDC 
3800 and 6600 computers. 

The experiment is designed to measure 
the polarization distr ibution of the scattered 
kaon over a range of energies where 
several resonances are known or sus
pected. In particular, the region around 
2 GeV/c incident kaon momentum, where 
recent counter experiments have revealed 
several new possible resonances, is being 
investigated in detail . 
S49 

This experiment is a continuation of the 
investigation of interference in the decay 
of the long-l ived and of the short- l ived 
kaon into two charged pions. The topic 
has been covered several t imes previously 
in CERN COURIER (see for example vol . 
6, page 195, vol . 5, page 131). 

In the new experiment, a neutral beam, 
b13, derived from the slow ejected proton 
beam, e3, in the East Hall, provides the 

flux of neutral kaons and the observation 
of interference is being carr ied out c lose 
to the primary target. Spark chambers and 
magnets are used to detect and analyse 
the posit ive and negative pions. 

A related experiment, which is not yet 
set up in the experimental hall , wi l l also 
use a neutral beam, b14, drawn from e3. 
This wi l l investigate interference in the 
decay of long-l ived and short-l ived kaons 
into two neutral pions (see CERN COURIER 
vol . 7, page 31). 
S51 

This experiment is set up in the m4e beam-
line in the South Hall. A negative pion 
beam of about 2.5 GeV/c momentum is 
directed onto a hydrogen ta rge t The 
interactions producing neutral mesons 
(part icularly Q, CO or 0) and a neutron are 
observed by t ime-of-f l ight measurements 
on the neutrons. An array of heavy plate 
spark chambers wi l l be set up to observe 
decays of the mesons into electron-posi
tron pairs. 

The experiment is a search for electro
magnetic decays of the mesons which wi l l 
give information on the interaction of the 
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electromagnet ic f ield wi th matter. Also 
measurements wi l l be made on the co - 0 
'mix ing angle' . This wi l l check the 
theoret ical work wh ich has reconci led the 
physical ly observed co and 0 mesons wi th 
the octet predicted by S l h theory. 

The Bologna-CERN team is now test ing 
the large, neutron detect ion equipment in 
preparat ion for the final experiment. They 
have observed the 0 meson (which has 
a low product ion cross-section) and have 
also investigated the supposed existence 
of the S° meson (This is reported in CERN 
News, page 69). The electron detectors 
are being put in posit ion dur ing the 
present PS shut-down. 

S52 
This exper iment is a col laborat ion between 
CERN and ETH Zur ich. It is set up in the 
d25 beam-l ine in the South Hall using 
unseparated negative pion beams of 
momenta 6 GeV/c on to a hydrogen target. 
The interact ions producing neutral mesons 
(r\, co, etc.) and a neutron are observed 
and a spark chamber array in a magnet ic 
f ie ld is used to measure the decay modes 
of the neutral mesons — in part icular, into 
posit ive and negative pions and a gamma. 

S53 
This exper iment is being carr ied out by a 
CERN team in the pi unseparated beam 
drawn from e3 in the East Hal l . They are 
looking at the angular distr ibut ion of both 
posi t ive and negative pions in the momen
tum range, 4 to 20 GeV/c, scattered f rom 
protons in a hydrogen target at large 
angles (up to 180°) relative to the incident 
pion d i rect ion. Much more intense pion 
beams (especial ly of posit ive pions) can be 
obtained using the ejected proton beam 
than are possible f rom internal targets. 

The detect ion equipment includes a 
digi t ized wire spark chamber system with 
an on-l ine computer and is designed to 
measure the momenta and direct ions of all 
the part ic les involved in the interact ion. 
To do this, three spectrometers are used. 
One spectrometer, which includes the 
hodoscope pictured on the cover of the 
last issue of CERN COURIER, measures 
the incident pions. The other f two are 
large aperture spectrometers using wire 
spark chambers with ferr i te core read-out 
systems, connected to an IBM 1800 com
puter which is in turn l inked with the 
CDC 6600. 

It is est imated that the system wi l l be 
able to col lect data at least ten t imes 
faster than systems of comparable resolu
t ion previously in use at CERN. It is also 
very versati le and it is probable that a 
number of experiments (such as kaon 
and ant iproton scatter ing, scatter ing from 
a polar ized target and inelastic scattering) 
can be done wi th virtual ly the same equip
ment. This detect ion array may therefore 
be in use for several years. 

The exper iment aims to carry out a ful l 
survey of the scatter ing of posit ive and 
negative pions on protons at wide angles, 
up to the highest energies possible. Only 
proton-proton scatter ing has been tho
roughly surveyed up to now. Testing of 
the equipment, prior to actual data taking 
is now under way. 

S54 
This exper iment by a team from Saclay 
wi l l begin on the d25 beam-l ine in the 
South Hall on complet ion of S55 . A 
longitudinal ly polarized proton target and a 
spark chamber polar imeter wi l l be used in 
an investigation of pion-proton scatter ing 

The symmetrical array of detectors, (spark 
chambers and counters) used in the S 49 
experiment to investigate the interference 
in the decay of the long-lived and the short-lived 
neutral kaons. The experiment is set up in 
the East Hall in a neutral beam drawn from 
a target in the ejected proton beam-line, e3. 

with incident negative pion beams of 
momenta 5 to 18 GeV/c. 

S55 
This exper iment is being carr ied out by 
a col laborat ion between Orsay and Pisa. 
It is one of the two exper iments set up in 
the d25 beam in the South Hall using 
negative pion beams in the momentum 
range 6 to 11.2 GeV/c. The purpose of the 
exper iment is to m look at the interaction 
of the pion and proton producing a neutral 
kaon and a lambda or s igma part ic le. The 
negative pions are di rected on to a 
special hydrogen target which was desi
gned and bui l t at Saclay. 

The hydrogen target is surrounded by a 
cy l indr ica l spark chamber and fo l lowed 
by a further system of opt ical spark 
chambers. These detect the charged decay 
products of the neutral part ic les produced 
in the interact ion — in part icular, they 
detect the short- l ived neutral kaon 
decaying into a posit ive and a negative 
pion and, using interposed lead plates, they 
give good gamma ray detect ion also. 

The exper iment began in September 1966 
and about 3000 good events at 11.2 GeV/c 
were co l lected. The pictures are measured 
and analysed both at Orsay and Pisa. 
Further information is now being gathered 
at lower moments. 

The pion-proton to. lambda (or sigma) 
- kaon interact ions has been studied 
using bubble chambers up to a momentum 
of about 4 GeV/c and the present exper i 
ment extends this investigation to higher 
momenta. This type of survey has already 
been carr ied out for the pion-proton to 
neutron-neutral p ion interact ion. The two 
interact ions are simi lar f rom the point of 
view of SU3 theory and Regge pole theory 
and the results wi l l be assessed on the 
basis of the predict ions of these two 
theories. 

S56 
This experiment, being carr ied out by a 
CERN-Fribourg col laborat ion, is set up in 
the neutr ino beam-l ine. It is designed to 
test more precisely, a law of 'muon conser
vat ion ' — that the muon neutrino always 
transforms to a negative muon and that 
the muon ant i-neutr ino always transforms 
to a posit ive muon. A spark chamber array, 
in associat ion wi th the magnet of the heavy 
l iquid bubble chamber, wi l l identify the 
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A curtain of bubble chamber film; the films 
are being hung up to dry after processing. 
The picture gives an idea of the volume of 
information coming from research with 
bubble chambers. The two hydrogen bubble 
chambers at CERN took 2 161 000 pictures in 
1966; 1 423 000 of these went to Universities 
throughout Europe for analysis. 

muons and determine their s ign. The data 
is col lected at the same t ime as the neutrino 
experiments in the bubble chamber are in 
progress. 

S59 
This experiment by a team from CERN, 
Orsay and Pisa wil l probably begin around 
September of this year. Positive and 
negative pion, posit ive and negative kaon, 
and proton and ant iproton beams in the 
momentum range 4 to 20 GeV/c, derived 
from the slow ejected beam e3 in the 
East Hall, wi l l be avai lable for scatter ing 
exper iments using a transversely polar ized 
proton target and counter hodoscopes. 

Bubble chamber experiments 

The fol lowing experiments are in the 
programme for the 2 m hydrogen bubble 
chamber : 

Using the m6 beam-l ine -

T80 

This experiment is a CERN, Orsay 
col laborat ion known as the ' fast-ant iproton 
group ' . An ant iproton beam of momentum 
3.6 GeV/c (about 20 part ic les per photo
graph) is used to produce strange part ic le 
events for measurement. 100 000 photo
graphs wi l l be taken, beginning in the 
summer, br inging the total number of 
p ictures in this experiment up to 400 000. 
The group hope eventually to have a 
total of 600 000 photographs. The 
exper iment repeats one already performed 
but wi l l have at least 10 t imes the statist ics. 

More information wi l l be obtained about 
the character ist ics of the product ion of 
hyperon-ant ihyperon pairs. New mesons 
wi l l be looked for and their product ion 
mechanisms studied. 

T88 
This experiment is being carr ied out 

by a group from Ecole Polytechnique. 
They used a beam of ant iprotons of 
momentum 2.5 GeV/c to produce lambda 
— ant i - lambda pairs and examine the rela
t ion between their polarizations. They wi l l 
also analyse events wt ih the short- l ived 
neutral kaon to study KjtJt systems, and 
wi l l investigate the annihi lat ion phenomena 
of the proton and ant iproton system. They 
took 150 000 pictures which they are now 
analysing. 

T112 
This experiment involving Ecole 

Polytechnique, Oxford and Saclay uses 
negative kaon beams with momenta in 
the range 2.8 to 4.5 GeV/c to examine 
part ic le product ion processes. They look 
at the product ion of strange part ic les 
and are gathering more statist ics 
on the propert ies of baryonic and bosonic 
resonances. 400 000 pictures wiN be taken. 
T129 

This exper iment is a col laborat ion 
between CERN, College de France, Ins-
ti tut du Radium and Liverpool. They are 
using an ant iproton beam of momentum 
1.2 GeV/c to study part icularly the quantum 
numbers of the D° meson (a kaon, ant i -
kaon, pion resonance). Pictures which give 
kaon, anti-kaon and three or four pions, 
when the anti-proton is annihi lated in the 
chamber, wi l l be measured. 200 000 
photographs wi l l be taken. 

Using the u4 beam -
T36 

This exper iment is a col laborat ion 
between Hamburg, Padua and Pisa. They 
are taking 100 000 photographs of ant i-
protons, wi th a momentum of 12 GeV/c, to 
study the general character ist ics of high 
energy proton-anti-proton interactions 
(inelastic processes and annihi lat ion cross-
sections). They also look at strange part ic le 
states and other interactions. 
T64 

This experiment is a col laborat ion 
between Aachen, Berl in, CERN, Imperial 
Col lege London and Vienna. They use a 
negative kaon beam of momentum 10 GeV/c 
and are taking 200 000 photographs to 
look at the product ion and decay, and the 
quantum numbers of resonances (espe

cial ly the KJTJT resonance of mass about 
1800 MeV, wh ich was discovered in the 
f irst series of pictures taken by th is 
col laborat ion). They also investigate 
react ion mechanisms at high energy and 
the product ion of the sigma minus and 
omega minus part ic les. 
T107 

This exper iment is a col laborat ion 
between Aachen, Berl in, Bonn, CERN, 
Krakow and Warsaw involving 100 000 
photographs of negative pions w i th 
momentum 16 GeV/c. They are studying 
high-energy interact ions, quasi two-body 
processes, and resonances. Their results 
wi l l be compared with those already 
obtained with a posit ive pion beam of 
momentum 8 GeV/c. 

Three exper iments have been approved 
for the autumn of this year when the 2 m 
chamber wi l l be f i l led wi th deuter ium. 
300 000 photographs wi l l be taken wi th 
posit ive pions (150 000 each at 9 GeV/c 
and 12 GeV/c) and 100 000 with posit ive 
kaons at 3 GeV/c. 

The fo l lowing experiments are in the 
programme for the 81 cm hydrogen 
bubble chamber using the k7 beam line -
T102 

This exper iment is being carr ied 
out by a group from Heidelberg. It is a 
cont inuat ion with increased statist ics of the* 
exper iment wh ich establ ished the A 2 
pari ty to be posit ive. They are schedu led 
to take a mi l l ion pictures of stopped nega
tive kaons over a per iod of about two years. 
The experiment measures the leptonic decay 
rates of the posit ive and negative s igma 
and the lambda (testing conserved vector 
current, the A S = A Q r u | e, a n d sym
metry breaking in the Cabibbo theory) and 
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the s igma zero - lambda zero form factor 
ratio ( including a test of t ime reversal 
invariance). The experiment also studies 
hyperon-proton scatter ing. 
T123 

This experiment is a col laborat ion 
between CERN, Col lege de France and 
Liverpool. They are taking 200 000 photo
graphs of 700 MeV/c anti-protons to study 
in part icular the product ion of the C° , 
D° and E° mesons. They look for the 
annihi lat ion of the anti-protons giv ing 
kaons and pions. 
T126 

This experiment is being done by 
the CHS col laborat ion (CERN, Heidelberg 
and Saclay). They are ca r ry ing . out a 
systematic study of negative kaon inter
act ions in the region near 1 GeV/c kaon 
momentum. The kaons are drawn from 
the k7 beam line and pictures are taken 
at intervals of about 20 MeV/c in the 
kaon momentum. 

This investigation has been under way 
since the summer of 1964 and has covered 
the momentum region from 800 to 1200 
MeV/c. Among the results of this study are 
the determinat ion of the quantum numbers 
of the hyperon resonances Yo* (1820), Yi* 
(1760), Yo* (1700) and a first part ial-wave 
analysis of the KN*interact ion in this mo
mentum range. 
The study has now been extended to 
lower momenta (500-800 MeV/c) where 
about 200 000 photographs had already 
been taken up to the beginning of 1967. 
A further 150 000 have been approved and 
the next run wi l l begin in a few months' 
t ime. The study wi l l provide long needed 
informat ion on the existence and propert ies 
of hyperon resonances in the mass-range 
around 1660 MeV. 

The heavy l iquid bubble chamber is 
current ly being used for the neutrino 
exper iment -
7 96 

The experiment, being carr ied out 
by a CERN group, was descr ibed in detail 
in CERN COURIER vol . 6 page 211. They 
are studying the interact ion of the neutrino 
and the proton, using propane in the 
bubb le chamber to provide the target of 
free protons. The first experimental run 
took place in Apri l before the PS shut
down began and wil l be reported in the 
next issue of CERN COURIER. 

Emulsion experiments 

E52 
This experiment, a col laborat ion between 

CERN, Valencia and Warsaw, intends to 
use an ejected proton beam with momen
tum over 10 GeV/c, to study heavy 
fragments emit ted in the interaction of high 
energy protons with complex nuclei . They 
have been test ing equipment in an ejected 
proton beam. 
E54 

This irradiat ion has been carr ied 
out for the 'European K~ Col laborat ion' 
(University Col lege London, University 
Col lege Dubl in, Dublin Institute for 
Advanced Studies, Universite Libre de 
Bruxelles, East Berl in and Warsaw), and 
groups in Belgrade, Delhi, Clermont-Fer
rand and Strasbourg. They used the separa
ted beam, u3, when it was not in use for the 
2 m bubble chamber, to provide negative 
kaons of momentum 10.1 GeV/c, part icular ly 
to study hyperfragments. They received 
about 400 000 kaons incident on their 
emulsion stacks. This involved 5000 pulses 
from the PS at up to 100 negative kaons per 
pulse. The beam group from Track Cham
bers Division put considerable effort into the 
development of the beam specif ical ly for 
this experiment. 

The European K~ Col laborat ion has been 
active for some years. In 1953, the Warsaw 
group observed a hyperfragment (a 
nuclear f ragment in which a lambda 
hyperon is t rapped in the nucleus) for the 
first t ime, and, ten years later, the same 
group observed a double hyperfragment 
(two lambdas t rapped in the nucleus). 

Studies of hyperfragments give informa
tion about binding energies in the nucleus, 
the presence of the neutral lambda as 
opposed to the neutron imposing different 
condit ions on the way the nucleus is bound 
together. 
E58 

This experiment, a col laborat ion 
between Ankara, CERN, Lausanne, Munich 
and Rome, is a continuation of the 
experiment to measure the magnetic 
moment of the lambda hyperon (descr ibed 
in CERN COURIER vol. 6, page 85). They 
use a secondary beam, a9, produced from 
a target in the fast ejected proton beam, 
e2, in the East Hall . 

The new experiment is intended to 

improve the accuracy achieved in the 
previous measurements (reported in ful l 
in Nuovo Cimento, 21 November 1966). 
The lambda is produced in the interaction 
of a negative pion (of momentum 1.05 
GeV/c) wi th a proton in a polyethylene 
target, and its subsequent decay into a 
negative pion and a proton is recorded in 
the emuls ion. The lambda passes, f rom 
the target to the emuls ion, through a very 
high magnetic f ield (210 kG or higher f rom 
a pulsed magnet). Measurement of the 
direct ion of emission of the pion in the 
decay indicates how much the direct ion of 
the magnetic moment of the lambda has 
been rotated by the magnetic f ie ld ; this is 
proport ional to the value of the magnetic 
moment. 

Some product ion-type exposures with 
all the equipment in operat ion were taken 
just before the PS shutdown began on 16 
Apr i l . These exposures are now being 
analysed to see whether any modif icat ions 
are needed before the next product ion run 
in the summer. 

The CERN Emulsion Group has also 
cont inued to provide services for smaller-
scale exposures which are cal led for from 
t ime to t ime. For example, exposures at 
the PS have recently being organized for 
Professor Morand of the Sorbonne, Paris, for 
Dr. Blue of the University of Texas, USA 
and for Dr. Deka of Cotton Col lege, Assam, 
India. They are also providing large 
quanti t ies of emulsion and assisting in the 
processing and scanning of the exposures 
to measure part ic le f luxes through the 
neutrino shie ld ing. 

Nuclear chemistry experiment 

NSC/10/65 
This exper iment is being carr ied out 

by a group f rom Orsay led by 
Professor Bernas. They are using the fast 
e jected protons in the h3 beam-line in 
the South Hall to examine nuclear reactions 
at high energies. The nuclear products are 
examined by a mass spectrometer in an 
arrangement simi lar in pr inciple to the 
ISOLDE project (see CERN COURIER vol . 7 
page 23) wi thout the chemical separat ion 
stage. This group has already made notable 
contr ibut ions in this f ield including the 
ident i f icat ion for the first t ime of isotopes 
of rubidium and cesium with high atomic 
number. 
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CERN News 

No evidence 
for S° meson 
In contrast to our usual pract ice of 
announcing new candidates for the ever
growing list of identi f ied part ic les, we 
can report this month an exper iment at 
CERN which indicates that one of the 
part ic les whose existence has been 
accepted for the past two years can be 
crossed off the list. 

The part ic le concerned is the S° meson 
of mass 730 MeV. Its importance lay not 
only in the obvious interest of a newly 
ident i f ied part ic le but in the fact that its 
existence seemed to remove a strange 
anomaly observed in the behaviour of the 
rho {Q) meson. The Q meson, of mass 
760 MeV, is a two pion resonance and can 
exist in neutral and in posit ive and negative 
charged states. Experiments have investi
gated the decay of the £ into two pions. 
For the charged states, a forward-back
ward asymmetry over the mass width of 
the Q, in the angular d ist r ibut ion of the 
pions, is observed, which changes sign, 

passing through zero at the mass value 
corresponding to the Q peak. For the 
neutral Q, however, the asymmetry remains 
pract ical ly constant over the mass w id th . 

This cou ld be explained by the existence 
of other neutral mesons, decaying into 
two pions, of mass very close to the Q 
which interfere with the Q decay so that, 
al though the Q° may actually behave in 
the expected manner, the fact that decays 
of other neutral mesons are being observed 
at the same t ime, results in an apparent 
constant value for the asymmetry. A 
counter experiment, carr ied out in 1965, 
reported the observation of a neutral 
meson, named S° , with a mass of 700 MeV, 
which seemed a possible explanat ion of 
the Q° anomaly. 

The present CERN experiment (see page 
65) needed to survey the mass region 
around the Q mass in preparat ion for their 
investigation of electromagnet ic decays of 
neutral mesons. The experimental team (a 
Bologna-CERN col laborat ion) ' consisted 
of A. Buhler-Brogl in, P. Dalpiaz, T. Massam, 
F.L. Navarria, M.A. Schneegans, F. Zett i 
and A. Z ich ich i . They used a negative pion 

beam of momentum 1.52 GeV/c onto a 
hydrogen target (10 cm long, 4 cm dia
meter) and calculated the missing-mass 
of the neutral meson by t ime of f l ight 
measurements (accurate to ± 0.3 ns) on 
the neutron produced in the interact ion. 

The neutron detector is placed 4 m 
f rom the target at an angle of 20° to the 
pion beam direct ion and consists of 12 
plast ic scintr l lat ion counters, each 
1 0 0 X 1 8 X 1 8 c m 3 . Each counter is v iewed 
by two photomult ip l iers, one at each end, 
to give the momenta and posit ions of the 
neutrons. The angular acceptance of the 
counter array is 14°. Using a special 
count ing technique, the experimental team 
were able to record, in narrow t ime 
intervals, neutrons with a wide spread 
angular d ist r ibut ion. This technique has 
made it possible to carry out measure
ments so far wi thout the use of a computer. 

The arrangement enabled the previous 
counter experiment, which c la imed the 
observat ion of the S°, to be precisely 
repeated. About 150 events corresponding 
to the wel l -establ ished omega (oo°) meson 
were observed and on the basis of this f igure 

Some of the equipment for the experiment, 
S 51, which will look for the 
electromagnetic decays of neutral mesons. 
The neutron detector, used in the 
preliminary investigation which showed no 
evidence for the S° meson, is on the left. 
The array of twelve large plastic scintillation 
counters can be identified by the white 
rectangular marks on the ends of the counters. 

CERN/PI 275.12.66 
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A large magnet being lowered down to 
the underground beam-line which will take 
protons from the synchro-cyclotron to the 
ISOLDE laboratory. The photograph was taken 
during the two week shut-down of the SC 
in April, which was principally for the 
installation of this beam-line. 

The opening session of the European Conference 
on Molecular Biology on 4 April in the CERN 
Council Chamber. The President, 
Mr. Olivier Reverdin, on the right, is addressing 
the delegates. On the left is Professor Gregory 
and in the centre Mr. Willy Spuhler. 

CERN/PI 47.4.67 

some 350 to 600 events cor responding to 
S° should have appeared in the course of 
the exper iment. In fact the results showed 
no ev idence for the existence of the S° 
and we are left wi th the anomaly of the 
Q behaviour. 

Molecular Biology 
Conference 
The European Conference on Molecular 
Bio logy, convened and organized by the 
Swiss government, was held at CERN 
f rom 4 to 6 Apr i l , under the pres idency 
of Mr. Olivier Reverdin (Switzer land). 
Representat ives f rom 16 countr ies (the 
thir teen Member States and the three 
Observer States of CERN) at tended the 
conference and eight internat ional o rgan i 
zat ions also sent observers. 

Dur ing the opening session, Mr. Wi l ly 
Spuhler, Consei l ler federal and Chef du 
Departement pol i t ique Suisse, gave the 
address of we lcome to the delegates. He 
said that he was conv inced of the high 
interest of molecular b io logy not only for 

CERN/PI 7.4.67 

the scient ists themselves but also for the 
who le of humanity. He def ined molecular 
b io logy as 'g iv ing meaning to the pheno
menon of Life at the level of molecules 
const i tut ing l iving cel ls ' . He conc luded by 
saying that the Swiss government had 
dec ided to cal l the conference to give 
those European countr ies who wished to 
make a combined effort in this f ie ld of 
fundamental research, the chance to 
review the si tuat ion and to examine the 
possibi l i t ies of co-operat ion. 

Professor Gregory, Director General of 
CERN, said that the presence of repre
sentatives f rom the Member States and 
Observer States of CERN was a good 
augury for the success of the conference. 
The existence of EMBO, an organizat ion 
set up by many of the leading molecular 
biologists in Europe, indicated the 
enthusiasm of the scientists to form an 
internat ional organizat ion. In molecular 
biology, as in other f ields of sc ience, it 
was vital to preserve research in the 
universit ies and to maintain the balance 
between research and teaching. 

In conc lus ion, Professor Gregory said 

that if the decis ion was taken to set up 
a European Laboratory for molecular 
b io logy there wou ld be real value in plac
ing it in the ne ighbourhood of CERN. 
Such a dec is ion wou ld be warmly 
we lcomed by the European Organizat ion 
for Nuclear Research. 

Dur ing the conference, wh ich was held 
in c losed session, a broad exchange of 
v iews led to the conc lus ion that the states 
represented were conscious of the impor
tance of molecular b io logy and of the 
desirabi l i ty of ful ler European co-operat ion 
in this f ie ld . The conference also 
recommended that the European govern
ments ensure the cont inuat ion and 
development of EMBO. This organizat ion 
was invited to pursue its studies into what 
might become a European Molecular 
Biology Laboratory, the creat ion of wh ich 
EMBO had recommended. 

A second European Conference on 
Molecular Bio logy wi l l be held before the 
end of the year. In the meant ime a work
ing group wi l l prepare the draft of an 
appropr ia te st ructure for European co-oper
at ion. 

70 



The CDC 6400 computer arriving at Cointrin 
airport on 30 March. The main installation 
work at CERN was completed over the following 
few days and commissioning of the computer 
began on 3 April; this represented a gain of 
about two weeks over the original schedule. 
Prior to its dispatch from Minneapolis 
the 6400 was submitted to the stringent CERN 
reliability test and showed a reliability of 98.5%. 

The Austrian Minister of Education, centre, 
sees the proton synchrotron ring during his 
tour of the Laboratory on 7 April. 

Below: A group of Swiss Members of Parliament, 
visiting CERN on 13 April, listen to an 
explanation of an experiment (S 52) at the 
proton synchrotron. 

Photo Interpresse 

Visits to CERN 
Two important groups of visitors were 
welcomed at CERN in Apr i l . 

On 7 Apr i l , Dr. Theodor Piffl-Percevic, 
the Austrian Minister of Education, accom
panied by several other senior Austrian 
off icials including Dr. R. Martins, the 
Ambassador to the United Nations at 
Geneva, and Dr. W. Kummer and Dr. W. 
Thirr ing who have represented Austria as 
delegates to the CERN Counci l , visited 
CERN. They toured the site meeting many 
Austr ian scientists working at the Labora
tory. The Director General, Professor 
Gregory, and other senior members cf the 
staff discussed the present research 
programme and the future of sub-nuclear 
physics in Europe, with the Austrian 
off ic ials. 

On 13 Apr i l , twelve members of parl ia
ment from the Swiss Finance Commission, 
led by Mr. F. Hayoz (President) and Mr. 
A. Kaiser (Secretary) visited CERN. They 
were accompanied by Professor U. Hoch-
strasser, Swiss delegate for atomic affairs 

and Mr. E. Valloton, Swiss delegate to 
the CERN Counci l . 

Professor L. Van Hove welcomed the 
visitors, in the absence of the Director 
General, and spoke to them of the present 
and future work of CERN and of the part 
played by Switzerland in this work. 

The visitors toured the main areas of 
interest in the Laboratory and spoke to 
Swiss scientists and engineers working at 
CERN. 

CERN/PI 212.4.67 

Great, Bach, Inghelbrecht, Roussel and 
Debussy. 

1 June: Stephan Romascano (violin), Ron 
Golan (viola), Edgar Fischer (violoncello) 
and Denise Dupont (piano) wi l l interpret 
works by Schubert, Hindemith and Schu
mann. 

Conferences 

Concerts 
The series of concerts of classical music 
organized jointly by CERN and the Geneva 
studio of the Swiss Broadcasting Service 
began with a very successful evening on CollOQUiSt 
6 Apr i l . The Michel Corboz Vocal Ensemble 
from Lausanne was acclaimed by a large 
and enthusiastic audience in the CERN 
Main Auditor ium. 

Two concerts remain in the series: 
18 May: Brigitte Buxtorf (flute), Catherine 
Eisenhoffer (harp) wil l present a programme 
including composit ions by Fredrick the 

The 1967 CERN school of physics wi l l be 
held at Rattvik in Sweden from 21 May to 
3 June. This is the sixth in a series of 
courses organized by CERN for young 
experimental physicists in Europe. 

The fol lowing col loquia wi l l be held in the 
CERN Main Auditor ium. 
18 May: Professor M. Fierz from E.T.H. 
Zur ich wil l talk about 'Newton's Mechanics' . 
25 May: The speaker wi l l be Professor 
K.H. Krebs from Ispra; the tit le of his talk 
is not yet available. 
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Book Reviews 

The Transport of 
Charged Particle Beams 
by A.P. Banford (London, E. and F.N. Spon 
Limi ted, 1966, 65 sh.) 

This book is intended for a wide range 
of readers, f rom the student to the mature 
research worker. For the former, it provides 
an int roduct ion to the subject and for the 
latter, it provides a good survey wi th the 
part icu lar advantage that it is r ich in 
references. It is especial ly instruct ive for 
those exper imentors who use beam-trans
port systems but have never yet s tudied 
the detai led design of their beams. 

The f irst three chapters are int roductory 
and contain a summary of those equat ions 
f rom electromagnet ism and relat ivist ic 
mechanics wh ich are necessary to under
stand what fo l lows. The concept of phase 
space is in t roduced and the matr ix 
descr ip t ion of beam-transport e lements is 
d iscussed in detai l . The fourth chapter 
deals wi th beams from accelerators in 
terms of phase space, and discusses the 
factors wh ich inf luence them. Standard 
elements are then descr ibed and the 
propert ies relevant to their use for beam-
transport , or, in some cases, for spect ros
copy, are invest igated. There is an 
interest ing chapter on specia l ized beam-
transport devices, some of wh ich are, by 
now, rapidly becoming standard equipment . 
The three f inal chapters present methods 
for the design of beams, wi th pract ica l 
advice and examples taken f rom exist ing 
beams. They descr ibe beam instal lat ion, 
commiss ion ing and operat ion inc luding 
some down-to-earth advice on the problems 
wh ich can occur at each stage. 

As a user of part ic le beams, I found the 
last four chapters part icular ly interest ing. 
However, in fairness to readers wi th l i t t le 
exper ience in this f ie ld, for whom the early 
chapters, especial ly, are intended, it 
should be pointed out that there are some 
mistakes and some topics wh ich are not 
descr ibed very c lear ly ; for example, 
Clarendon type is not always used to 
denote vectors, also co-ordinate systems 
require rather more t ime than usual in 
order to understand them. In part icular, 
the formal proof of Liouvi l les theorem 
(though not the explanat ion of its 
meaning)) is unclear; a puzzled reader 

should refer to the paper from wh ich this 
proof is quoted. 

The descr ip t ion of the pr inc ip les of 
beam-transport and of the propert ies of 
beam-transport elements is suff ic ient ly 
detai led for the scope of the book; ca lcu l 
at ions are usually restr icted to f irst order 
and results are expressed in terms of the 
min imum number of basic formulae. 

The book is generously i l lustrated and 
the author has taken care when descr ib ing 
the propert ies of beam-transport elements 
to discuss them in terms of phase space 
by reference to clear diagrams. Also, these 
d iagrams are wel l posi t ioned in relat ion 
to the text. Numerical results are given, 
where relevent, to promote a clearer under
standing. The quanti ty of references is 
large (the int roduct ion on the cover c la ims 
that there are over seven hundred, but I 
have not checked this) and they are very 
wel l presented, grouped convenient ly at the 
end of each chapter. A classi f ied b ib l io
graphy is given together wi th subject and 
author indices. 

T. Massam 

Introduction 
a la Physique Atomique 
by L. Kerwin ; t ranslated into French by 
Michel de Celles. (Presses de I'Universite 
Laval, Quebec and Gauthier Vi l lars, Paris; 
50 NF). 

The author, who is Director of the 
Physics Department at Laval University 
and assistant Secretary General of IUPAP, 
aims to give students of sc ience an overal l 
v iew of the present descr ipt ion of the 
material universe as revealed by the 
physical sc iences. 

The book begins wi th chapters on the 
atomic st ructure of matter (cover ing 
kinetic theory of gases, speci f ic heats, Van 
de Waals forces, mean free paths, and 
Brownian movement), e lectr ic i ty (Faraday 
laws, Mi l l ikan experiment, e lectron proper
t ies, protons), and energy (thermal spectra, 
laws of radiat ion, spectral l ines, photo
electr ic effect). A chapter on relativity 
descr ibes the theories concern ing space 
and t ime. 

After g iv ing this basic informat ion, the 
author assembles it to descr ibe the 

di f ferent models of the atom (developed 
by Thomson, Rutherford, Bohr, de Brogl ie, 
etc.) cover ing the Bohr model of the 
hydrogen atom in detai l . Electron shel l 
s t ructure, the Pauli exclusion pr incip le, the 
wave descr ip t ion of matter and the uncer
tainty pr inc ip le are in t roduced. Larger 
structures, molecules and crystals 
( inc luding an explanat ion of the emission 
and absorpt ion of X-rays), are then des
cr ibed. 

The internal s t ructure of the atom takes 
the author on to radio-act ivi ty, nuclear 
part ic les, and the chart of isotopes, cover ing 
neutron-r ich nuclei (reactors and low 
energy physics) and the unstable proton-
r ich nuclei (accelerators and high energy 
physics). This sect ion is necessari ly 
rather brief but nevertheless includes a list 
of the wor ld 's largest accelerators at the 
t ime the book was first publ ished (1963). 

Sect ions on the measurement of mass, 
the interchangeabi l i ty of mass and energy, 
mass defect and f inal ly a chapter on 
elementary part ic les, conc lude the text. 
This f inal chapter is very wel l wr i t ten, 
a l lowing for the speed wi th wh ich infor
mation on elementary part ic les becomes 
out-dated. 

The book does not aim to cover the 
subject in detai l — its t i t le is wel l 
chosen. It can be considered as a 
reference book and as an instruct ive 
in t roduct ion. At the end of each chapter 
there is a list of other books (both in 
English and in French) and of exercises 
on the topics of the chapter. Much useful 
informat ion (such as the chart of isotopes) 
appears in the annexes, and the book 
conc ludes wi th an index. 

R.A. 
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News from abroad 

Director of 200 GeV Lab. 
Professor Robert R. Wi lson f rom Cornel l 
University has been appointed Director 
of the National Accelerator Laboratory at 
Weston, I l l inois where the USA 200 GeV 
proton synchrotron wi l l be built. Professor 
Wi lson, who has been at Cornel l s ince 
1947, is at present in charge of the 
const ruct ion of the highest energy e lectron 
synchrot ron in the wor ld — a 10 GeV 
accelerator wh ich is scheduled to come 
into operat ion towards the end of this 
year. 

The 200 GeV machine wi l l be managed 
by the Universit ies Research Associat ion 
(an associat ion of 46 universit ies in the 
USA). Detai led design work wi l l begin 

in July. In an attempt to reduce the capi tal 
cost of the machine, it is now intended to 
incorporate fewer exper imental areas and 
to accept, init ial ly, a lower proton beam 
intensity, compared with the or ig inal design 
study done at Berkeley. 

New value for 2e/h 
Scient ists f rom the University of Penn
sylvania, USA, have achieved a more 
accurate value of the ratio 2e/h (e — 
electron charge, h — Planck's constant). 
The accuracy of measurement of this 
fundamental ratio has now reached 6 parts 
in a mi l l ion, and the new f igure leads to 
a revision of several basic physical 
constants (such as the f ine structure 
constant). 'Best values' for the e lectron 

charge, the e lectron rest mass and 
Planck's constant are changed. 

The exper iment (reported in Physics 
Review Letters, 20 February) wh ich y ie lded 
the improved value for the ratio, was a 
sol id-state physics exper iment involving 
the a.c. Josephson effect in superconduc
tors. This ef fect concerns the quantum 
jumps in the, current wh ich can f low 
between two superconductors separated 
by a very short d istance, at discrete values 
of the vol tage across the junct ion wh ich 
is i r radiated by microwaves. The vol tages 
at wh ich the quantum jumps in the current 
occur are propor t ional to the microwave 
f requency, the constant of proport ional i ty 
being 2e/nh (n — an integer). 

The new value for 2e/h is 483.5912 MHz 
/[xV with an error of ± 0.0030. 

data logging 

8, av. de Frontenex 
1211 Geneve 6 
Tel. (022) 35 99 50 

• 20,50 or 100 channels 

• sensitivity 10 

• accuracy 0,05 % 

• printed or punched output 

• modular concept for expansion 

— linearisation 

— off- l imit detect ion 

— digital c lock 

• max speed 10 channels /sec. 

SCHLUMBERGER. G E N EVE 
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Agents & distributors 

Natural and 
synthetic rubber 

Plastic materials 

Power transmission 
elements 

Sealing specialists 
(GACO) 

GENEVA ZURICH MILANO 

Stores Service, 
CERN 

The Surplus Stock and Salvage sect ion has a large 
select ion of new and used electronic and electr ical 
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 high vacuum 
components and sys tems: 

Di f fus ion pumps 

Ion Pumps 

Gauges and Cont ro ls 

Valves 

Leak Detec to rs 

Evaporators 

Furnaces 

NEW 
PRINCIPLE 
IN ION 
PUMPING 
No magnets ! ! ! 

tw ice the speed 
for half the costs 

one tenth the size 
and we igh t of compet i t i ve 
pumps 

NRC's famous Orb-Ion 

Most modern design in Leake Detectors 
Sensi t iv i ty : 
1.5 X 1 0 - 1 1 to r r l / s C lean-up t i m e : 2 sec. 
D i rec t Reading Doub le f i l ament Ion source 
Modu lar des ign 

Geneva Office: 
Route de Cointrin 81 
Tel. 33 11 80 

Plant and Service Center: 
Saint-Julien (Haute-Savoie) 
France (12 km from CERN) 
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EimacVarian 
VananEimac 

The Varian Electron Tube and Device Group in Europe 
Marketing for: TUBE DIVISION, Palo Alto, Cali fornia 

EIMAC, a Division of Varian, San Carlos, Cal i fornia 
BOMAC DIVISION, Beverly, Massachusetts 
S-F-D LABORATORIES, Inc., Union, New Jersey 
VARIAN ASSOCIATES OF CANADA, LTD., Georgetown, Ontario 
THOMSON-VARIAN S.A., Paris, France 
LEL DIVISION, Copiague L. !., New York 

Our major products: Magnetrons 
Crossed Field Ampl i f iers 
Power Grid Tubes 
Gas Switching Tubes (TR, ATR) 
Sol id State Sources 
Varactor Diodes 
Mixers and Mixer-preampli f iers 

Stalo and Reference Cavities 
Tunnel Diode Ampl i f iers 
Microwave Filters 
RF and IF Ampl i f iers 
Receiver Components 
Tube Accessories 
Water Loads 

Pulsed Klystrons 
CW Klystrons 
Reflex Klystrons 
Two Cavity Osci l lators 
Travel l ing Wave Tubes 
Backward Wave Osci l lators 

Great Br i tain, Ireland Varian Associates Ltd., Russell House, Molesey Road, Walton-on-Thames, Surrey, England, Te l . 28766 
France Varian SA, 85, rue Fondary, Paris 15eme, France, Tel . 306.98—11 (Power Grid Tubes) 

Tnomson-Varian, 6, rue Mario Nikis, Paris 15eme, France, Tel . Suf. 91—00 (Microwave Tubes) 
West-Germany Varian GmbH, Breitwiesenstrasse 9, 7000 Stuttgart-Vaihingen, West-Deutschland, Tel . (0711) 78 33 51/52 

Benelux Varian NV, Atoomgebouw 112, Kamer 186, Amsterdam-Schiphol, Hol land, Tel . (020) 15 94 10 
Sweden Varian AB, Skytteholmsvagen 7 D, Solna, Sweden, Tel . 08/820030 

HQNOn l t a , y V a r i a n S P A > v i a c - Battisti 2, Torino, Italia, Tel . (011) 540 991 
VCuiCin other countries Varian AG, Baarerstrasse 77, 6300 Zug, Switzerland, Te l . (042) 44555 
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Users of Borer multi-channel scaler 
systems include: 
Birmingham University 
Centre derecherches Nucleates, 
Strasbourg 
Deutsches Elektronen-Synchrotron 
(DESY), Hamburg 
Ecole Normale Superieure de Paris, 
accelerateur de lineaire, Orsay 
Eidgenossische Technische Hochschule, 
(ETH), Zurich 
European Organisation for Nuclear 
Research, (CERN), Geneva 
Fysisch Laboratorium, Universiteit, 
Utrecht NL 
Glasgow University 
Kernforschungsanlage Julich 
Kernforschungszentrum, Karlsruhe 
Liverpool University 
Manchester University 
Max-Planck Institut fur Chemie, Mainz 
Max-Planck InstitutfOr Kernphysik, 
Heidelberg 
Max-Planck I nstitut fur Physik und 
Astrophysik, Munchen 
Natuurkundig Laboratorium, Universiteit, 
Groningen NL 
Oxford University 
Physikaiisches Institut der Universitat, 
Bonn 
Physikaiisches Institut der Universitat, 
Hamburg 
Reaktor-Station Garching, Physik 
Departement, Munchen-
Science Research Council, Daresbury 
Science Research Council, Rutherford 
High Energy Laboratory 
Sussex University 
UKAEA, Harwell 
UKAEA, Risley 

Borer are the largest manufacturers 
of scalers in the western hemisphere, 
and supply large and small systems 
wherever rapid, reliable counting is 
needed in high energy and low energy 
nuclear physics. 

Borer scalers are available with: 
6or8 decades 
Decimal or binary display 
2,20 or 100 Mc/s count rates 
Single or double units 
Flexible data output using 
teleprinters, punched tape, magnetic 
tape, output writers, and parallel 
printers. 

Please ask for latest literature, or 
for a demonstration. 

Switzerland: Heidenhubelstrasse 24 
Solothurn 
Telephone 065/2 85 45 
Great Britain: 36 East Street 
Shoreham-by-Sea, Sussex 
Telephone 4305 
Germany: Verkaufsburo Munchen 
Kaiserstrasse 10, D-8000 Munchen 23 
Telephone348016 
France: Sorelia Electronique. 
150 rue de Chatou, 92 Colombes 
Telephone 782.16.39-782.32.79 
Italy: Boris G. F. Nardi 
Via Capranica 16, Milano 
Telephone 2362924-2361394 
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CARD PRINTERS 

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

— Standard card sizes (374" or 7 7 s " ) 

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

Detailed leaflet on request 

S O D E C O 
1211 Geneva 16 (Switzerland) 

Tel. (022) 335500 Telex 22333 
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the s implest solut ion ! 

S E N 3 0 0 C O U N T I N G E Q U i P E M E N T 
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 app l i ca t i ons • U p to 1 0 0 0 c h a n n e l s • Sca le r s with v isua l d i s p l a y • M o d u l a r 
sca le rs • A u t o m a t i c r e a d o u t of t he s y s t e m : f r o m the s i m p l e s t pr in ters to the m o s t 

soph is t i ca ted o u t p u t dev i ce 

S O C I E T E D ' ^ L E C T R O N I Q U E N U C L E A I R E — 3 1 , 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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in 
Thin Film 

Even the most difficult Evaporation problems are solved 
with the 

| Electron Beam 
Evaporation 
Device EVR 3. 
Fully water cooled Electron Beam system built on a 
single Lead-in of only 32 mm. dia. 
3 kW Beam power allows the evaporation of materials 
such as: 
W, Ta, Mo, Rh, Pt, Pd, Ni, Fe, Co, Ti, S1O2 AI2O3, ThOi, 
BeO. 
Please request complete documentation. 

BALZERS AKTIENGESELLSCHAFT FUR HOCHVAKUUMTECHNIK UND DUNNE SCHICHTEN 
FL-9496 BALZERS, PRINCIPALITY OF LIECHTENSTEIN 
BALZERS HIGH VACUUM LIMITED, Berkhamsted, Herts., 
Telephone: Berkhamsted 2181 
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The first commercially available, fast zero-crossing 
discriminator is now in j • action. Performance is 
outstanding, cost remarkably low. Need we say more? 

n EGnGihic 
^ ^ 4 ^ % NUCLEAR INSTRUMENTATION 

Four independent zero-
crossing discriminators. 

Less than 200 psec walk 
for 10:1 input dynamic 

range w i th fast scintillators. 

Fully protected inputs w i th 
—200 mV arming threshold. 

Zero-crossing detector 
maintains t iming to 300 MHz. 

Output pulse w id th 
continuously adjustable 

5 nsec to 15 nsec. 

Dual output delivers N I M 
standard fast logic 
signals to at least 140 MHz. 

May be operated in 
gated mode. Gate signal 
requirements conform 
to N IM standards. 

Al l M100 modules are 
available in both the 
EG&G package and in a 
NIM-compat ib le package 
(NBS-AEC TID-20893 rev.). 

Write or call for detailed specifications. EG&G, 
Inc., Salem Laboratory, 36 Gongress Street, 
Salem, Massachusetts 01970 Tel: (617) 745-320C 
TWX: 710-347-6741. Gable: EGGING-SALEM 
Field offices: Chicago, Illinois, (312) 237-8565, 
Palo Alto, California, (415) 327-8328. TWX: 
910-373-1760; EG&G Nuclear Ltd., Luton, 
England. Representatives in foreign countries. 


