


Cover phatograph: A general view of the

East Hall, the biggest experimental area

at the PS. Two ejected proton beams are

now avaflable 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 separaiors, and some of the enormous
quantily of shielding biocks which is required,
can be seen in the phofograph (GERN/PI 845.2.67)

Contents

Experimental Programme at the PS 63
Counter, bubble chamber, nuclear
emufsion and nuclear chemistry
experimsnts currently in the programme
of the proton synchrotron

CERN News . , . Lo 69

No evidence for 8 meson

The resuit of an experiment at the

PS which indicates that the §° meson
does not exist

Molecular Biology Conference
A brief report of the European conference
held at CERN from 4-6 Aprif

Visits to CERN

Austrian and Swiss senjor officials
at the Laboratory

Congerts

Conferences

Colloquia

Book Reviews . . . . . . . . 72
The Transport of Charged
Particle Beams
Introduction & la Physique Atomigue

News from abread . . . . . . 73

Director of 200 GeV Lab.
Appoiniment of the Director of the USA
200 GeV acceferator Laboratory

New value of 2e/h
Result of an experiment at Pennsylvania USA

CERN COURIJER is published monthly In
gEnglish and French editions. [t is distrib-
uted free of charge to CERN employees
and others interested in the progress of
sub-nuclear physics.

The text of any article may be reprinted
if credit is given to CERN COURIER. Co-
pies of most illustrations are available to
ediiors without charge.

Advertisements are published on the
sole responsibility of the advertisers.

Editor: Brian Scuthworth

Assistant Editor: Bernard Bauer
Advertisements: Micheline Falciola
Photographs: Grard Bertin

Public Information Office
CERN, 1211 Geneva 23. Switzerland
Tel. 1022} 4198 11 Telex 22548

Printed by: Ed. Cherix et Filanosa 5.A
1260 Nyon, Switzerland

62

Comment

The main article in this issue covers the
experiments at present in progress on the
proton synchrotron. These experiments
range over most of the topics of current
interest in sub-nuciear physics.

Prominent ameng the experimenta! faci-
lities are three bubble chambers (an
81 cm hydrogen chamber in the North
Hail, a 2 m hydrogen chamber in the
East Hall and a heavy-liguid bubble
chamber in the neuirino beam-line}, the
neutrino beam-line itself, the muon storage
ring in the South Hall and two polarized
targets {one currently in operation in the
South Hall and another scheduled to come
into operation again in the summer in the
East Hall}. The use of ejecied proton
beams ontc targets in the experimental
hails has been progressively increased in
relation to the use of internal targets. Four
ejected beam-lines are now available at
the proton synchrotron.

The quality of the research programme
at CERN depends principally upon the

calibre of the scientists from throughout
Europe who propose and carry out the
experiments but, also, it depends on the
quality of the research facilities around
the two accelerators. The detection equip-
ment at present available, the range of
particle beams which can be used, and the
backing of the experiments by track
chamber picture analysis equipment and
a large computer service, are the resuits
of decisions taken at CERN and supported
by the Council many years ago. The scale
and expense of sub-nuclear physics
research require this long-term planning.
Decisions being taken now, wifl dictate the
guality of sub-nuclear physics in Eurcpe
in the 1970's and beyond.

Eurcpean scientists working in this field
owe a great deal to the foresight of those
who concern themselves with the probable
requirements of the future research and
to the appreciation by the Member States
of the need to loock many years ahead.

CERN. the European Organization for Nuclear Research, was established in 1954 to
.. provide for collaboration among Eurcpean States n nuclear research of a pure
scientific and fundamental character. and in research essentially related thereto’. It
acts as a European cenire and cc-ordinator of research, theorstical and experimental.

in the fieid ot sub-nuclear physics

This branch of science is concerned with the fun-
damental questions of the basic laws governing the structure of matter.

CERN is one

of the world's leading Laboratories in this fleld.
The experimental programme is based mainly on the use of two proton accelerators

— a 600 MeV synchro-cyclotron {SC} and a 28 GeV synchrotron {PS].

At the lattar

machine. large intersecting storage rings {ISR), which will allow experiments with collid-

ing proton beams to be carried out, are under construction.

Scientists from many

European Universities and national Laboratories as well as from CERN itselt take part
in the experiments and [t s estimated that some 700 physicists outside CERN are
provided with their research material in this way.

The Laboratcry is situated at Meyrin, Canton of Geneva, Switzerfand. The site covers
approximately 200 acres aboul equally divided on either side of the frontier between

France and Switzerland.
over 360 Fellows and Visiting Scientists.

There are thirteen member States participating in the work of CERN.

The staff totals about 2300 people and, in addition, there are

The contri-

butions to the cost of the basic programme, 172.4 million Swiss francs in 1867, are in

proportion o their net national income.

Supplementary programmes cover the con-

struction of the intersecting storage rings and prefiminary studies on a proposed

300 GeV proton synchrotron for Europe.



Available beams

Figures 1 and 2 are simplified represen-
tations of the layoui of beams and
experiments around the machine in the
three experimental halis.

In the Scuth Hall, a variety of secondary
particie beams (the d, m and g beam-
lines) are drawn from an internal target
in straight section 1. d25 can provide
uhseparated negative pion, negative kaon
and antiproton bsams in the momentum
range 3 to 15 GeV/c and is at present
feeding two experiments using spark
chambers. m4 is divided into twe branches,
mde and m4b, each of which provide
separated beams of positive and negalive
kaons, antiprotons and negative pions
of low momenta (around 2 GeV/c). Both
branches are at present in use. q3 is also
divided into two branches, g3a and g3b,
of which only g3a is in use. They provide
low momenta unseparated beams of
negative pions and antiprotons. h3, the
remaining beam in the South Hall, is a
iast ejected proton beam of momentum
145 GeV/c, feeding the muon storage
ring.

The layout of beam-lines in the South
Hall is intended to remain virtuaily as
shown in Figure 1 for the next year, apart
from the possible addition of a neutral
beam, b15, from the target in straight
section 1. In the MNorth Hall, there is a
single beam-line, k7, which uses electro-
static separators. It is drawn from the
internal target in straight section 6. Low
momentum negative kaon (up to 0. 8 GeV/c)
and antiprolon beams are used at present.
This beam-line will probably remain as it
is over the next year and may then be

repiaced by one capable of higher
momenta.
It is in the East Hall that the most

drastic changes have occurred recently.
There are now itwo extracted proton
beams, e2 {slow, fast or rapid ejection
from straight section 58) and e3 (slow
ejection from straight section 62), geing
into the hall. e2 is the source of the
separated beams for the 2m hydregen
bubble chamber. At present two beam-lines
to the chamber are drawn from e2 - mé
uses electrostatic separators and provides
kach beams of 2-4 GeV/c, pion beams of
over 1 GeV/c and antiproton beams of

Experimental Programme

at the PS

A survey of the current programme of experiments
af the 28 GeV proton synchrofron,

up to 5 GeV/c; ud4 uses radio-frequency
separators and can provide kacn beams
of up to 14 GeV/c and antiproton beams
of up to 17 GeVY/c. A secondary
beam, a9, for a nuclear emulsion
experiment is also drawn from e2. Towards
the end of this year, an additional beam-
fine, k8, will be constructed coming from
the m6 beam-line, to proevide low momentia
kaons to the 2 m chamber, and an
extension to u4, to be called uda, beyond
the 2 m chamber will take beams to the
heavy liquid chamber in the ‘jet area’
which will be built in the next few months.

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

Finally, a fast ejected proton beam
from straight section 74, is used to preduce
the pions and kaons which decay into
neutrinos for the neutrino beam to the
heavy liquid 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
heams have been discussed but it was
decided that, despite the high scientific
interest of the proposed experimental
programme using muon beams, they would
curtail the overall experimental facilities
too much. Proposals to set up muon beams
will be considered again when the new
experimental hall (West Hall), being built
in association with the Intersecting Storage
Rings project, becomes available.

The current experiments, with brief des-
criptions, are now listed.

Counter experiments

533

This experiment was described in detail
in CERN COURIER vol. 6, page 152. It is
carried out at the muon storage ring in
the South Hall and uses a 145 GeV/c
ejected proton beam down the h3 beam-
line io produce the muons for observation.

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

The polarity of the storage ring magnet
is now being Jeversed so that equivalent
observations can be carried out on the
positive muon. H is expected that the
experiment will be completed in about a
year's time.

538

This experiment is being carried out by
a CERN group to examine the precise
shape of the angular distribution of proton-
proton scattering at large angles. The
slow 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 receil protons
are momentum analysed and then
detected by scintillation counter telescopes
arranged 1o the right and to the left of the
direction of the prolon beam. The two
short branches shown on Figure 2 at the
position of the 538 experiment are the
locations of the magnets and counters for
mamentum selection and detection.

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 detailed investigation possibte. The
same experimental team reported. in
Physics Letters, 7 november 1966, an
experiment on the same phenomenon
carried out at 16.9 GeV/c. The energy
distribution at fixed centre of mass angle
was predicted, by statistical theory, to
show a characteristic structure. The
predicted fluctuations were not observed,
indicating that large-angle proion-proton
scattering is not dominated by a statistical
process. The more detailed experiment,
538, has just been concluded and the
results are now being analysed.

546

This experiment is a collaboration between
CERN and Karlsruhe. It is set up in the
g3a beam in the South Hall. Negative pion
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Left: Simplified representations of the layout of
beams and the focalion of experiments

{identified by their code numbers in boxes)

in the throee experimental halfs af the profon
synchrotron.

Right: The polarized proton target assembly

used in the experiment on kaon-proton

scaffering (548).

beams with momenta between 07 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 optical, thick-
plate spark chambers closely surrounding
the target. Special scintillation 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 particles and electron
showers initiated 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 which
the resonances decay. One impertant
question which this investigation may
answer is whether scalar resonances,
predicted by SUs theory and the quark
model, exist. From the interpretation
of data onother resonances, there seems to
be indirect evidence for the existence of
scalar mesons, {¢ with a mass around
400 MeV and & with a mass around
700 MeV) but there is as yet no direct
observation. In this experiment, these
resonances will be looked for and their
decay into iwo neutral pions can be
observed. The experimentai equipment was
tested in 1966 when the well established
neutral mescns n and o were clearly seen.
Data taking began at the beginning of this
year.

5438
This experiment is a collaboration between
scientists from Holland and CERN who
began setting up their experiment in
November 1966. They look at the elastic
scattering 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
polarized target, constructed at CERN, is
the wusual LMN type. Further detection
equipment consists of 80 scintillation
counters and two Cherenkov counters.
Since the incoming beam contains kaons,
pions and antiprotons, Cherenkov counters
are used to distinguish the kaocns. A

Wi S
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scintifllation ¢ounter 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 particles. The data is recorded on
magnetic tape and analysed using the CDC
3800 and 6600 computers.

The experiment is designed to measure
the polarization distribution 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.

549
This experiment is a continuation of the
investigation of interference in the decay
of the long-lived and of the short-lived
kaon into two charged plons. The topic
has been covered several times previously
in CERN COURIER (see for example vol.
6, page 185, voi. 5, page 131).

In the new experiment, a neutral beam,
h13, 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 carried out close
to the primary target. Spark chambers and
magnets are used to detect and analyse
the positive and negative pions.

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

S 51

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 target. The
interactions producing neutral mesons
{particularly p, o or @} and a neutron are
observed by time-of-flight measurements
on the neutrons. An array of heavy plate
spark chambers will 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 will
give informalion on the interaction of the
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electromagnetic field with matter. Also
measurements will be made on the w - @
‘mixing angle’. This will check the
theoretical work which has reconciled the
physically chserved u and @ mesons with
the octet predicted by SUs theory.

The Belogna-CERN team is now testing
the large, neutron detection equipment in
preparation for the final experiment. They
have observed the o meson {(which has
a low production cross-section) and have
also investigated the supposed existence
of the § meson (This is reported in CERN
News, page 69). The electron detectars
arg being put in position during the
present PS shut-down.

S 52

This experiment is a collaboralion between
CERN and ETH Zurich. It is set up in the
d25 beam-line in the South Hall using
unseparated negative pion beams of
momenta 6 GeV/c on to a hydrogen target.
The interactions producing neutral mesons
(n, w, etc) and a neutron are observed
and a spark chamber array in a magnetic
field is used to measure the decay modes
of the neutral mesons — in particular, into
positive and negative pions and a gamma.

553

This experiment is being carried out by a
CERN team in the pl unseparated beam
drawn from e3 in the East Hall. They are
looking at the angular distribution of both
positive and negative pions in the momen-
tum range, 4 to 20 GeV/c, scattered from
protons in a hydrogen target at large
angles (up to 180°) relative to the incident
pion direction. Much more intense pion
beams (especially of positive pions) can be
obtained using the ejected proton beam
than are possible from internal targets.

66

The detection equipment includes a
digitized wire spark chamber system with
an on-lingé computer and is designed o
measure the momenta and directions of all
the particles invclved in the interaction.
To do this, three spectrometers are used.
One spectrometer, which inciudes the
hodoscope piciured on the cover of the
tast issue of CERN COURIER, measures
the incident pions. The other iwo are
large aperture spectrometers using wire
spark chambers with ferrite core read-out
systems, connected to an iBM 1800 com-
puter which is in turn linked with the
CDC 6600.

It is estimated that the system will be
able tc coliect data at least ten times
faster than systems of comparable resolu-
tion previously in use at CERN. It is also
very versalile and it is probable that a
number of experiments (such as kaon
and antiproton scattering, scattering from
a pelarized target and inelastic scattering)
can be done with virtually the same equip-
ment. This detection array may therefore
be in use for several years.

The experiment aims to carry out a full
survey of the scattering of positive and
negative pions on protons at wide angles,
up to the highest energies possible. Only
proton-proton scattering has been tho-
roughly surveyed up to now. Testing of
the equipment, prior to actual data taking
is now under way.

554

This experiment by a team from Saclay
will begin on the d25 beam-line in the
South Hall on compietion eof $55. A
longitudinally polarized proton target and a
spark chamber pelarimeter will be used in
an investigation of pion-proton scattering

The symmetrical array of defectors, (spark
chambers and counters) used in the 5 49
experiment to investigate the interference

in the decay of the leng-lived and the short-fived
neutral kaons. The experiment is set up in

the East Half 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.

555

This experiment is being carried out by
a collaberation between Orsay and Pisa.
It is one of the two experiments 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
experiment is to look at the interaction
of the pion and proton producing a neutral
kaon and a lambda or sigma particle. The
negative pions are directed on to a
special hydrogen target which was desi-
gned and built at Saciay.

The hydrogen target is surrounded by a
cylindrical spark chamber and followed
by a further system of optical spark
chambers. These detect the charged decay
products of the neutral particles produced
in the interaction — in particular, they
detect the short-lived neutral kaon
decaying into a positive and a negative
pion and, using interposed lead plates, they
give good gamma ray detection also.

The experiment began in September 1966
and about 3000 good events at 11.2 GeV/c
were coflected. The piciures 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 interactions has been studied
using bubble chambers up tc a momentum
of about 4 GeV/c and the present experi-
ment extends this investigation to higher
momenta. This type of survey has already
been carried out for the pion-proton to
neutron-neutral pion interaction. The two
interactions are similar from the point of
view of 8Us theory and Regge pole theory
and the results will be assessed on the
basis of the predictions of these two
theories.

5566

This experiment, being carried out by a
CERN-Fribourg collaboration, is set up in
the neutrino beam-line. It is designed to
test more precisely, a law of ‘muon conser-
vation’ — that the muon neuirino always
transforms to a negative muon and that
the muon anti-neutrino always transforms
to a positive muon. A spark chamber array,
in association with the magnet of the heavy
liquid bubble chamber, will identify the



A curtain of bubble chamber film; the films
are being hung up io dry after processing.
The picture gives an idea of the volume of
infarmation coming from research with
bubbie chambers. The two hydrogen bubbie
chambers at CERN took 2 161 600 pictures in
1966; 1 423 000 of these went to Unfversities
throughoul Europe for analysis.

muons and determine their sign. The data
is collected at the same time as the neutring
experiments in the bubble chamber are in
progress.

S 59

This experiment by a team from CERN,
Crsay and Pisa will probably begin around
September of this vyear. Positive and
negative picn, positive and negative kaon,
and proton and antiproton beams in the
momenturn range 4 to 20 GeV/c, derived
from the slow ejected beam e3 in the
East Hall, will be available for scattering
experiments using a transversely pclarized
proton target and counter hodoscopes.

Bubble chamber experiments

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

Using the m6 beam-line -

T80

This experiment is a CERN, Orsay
collaboration known as the ‘fast-antiproton
group’. An antiproton beam of momentum
36 GeV/c (about 20 particles per photo-
graph) is used to produce strange particle
events for measurement. 100000 photo-
graphs will be taken, beginning in the
summer, bringing the fotal number of
pictures in this experiment up to 400 000.
The group hope evenitually to have a
total of 600000 photographs. The
experiment repeats one already performed
but will have at least 10 times the statistics.

More information will be obtained about
the characteristics of the production of
hyperan-antihypercn pairs. New mesons
will be locked for and their production
mechanisms studied.

T 88

This experiment is being carried out
by a group from Ecole Polytechnigue.
They used a beam of antiprotons of
momentum 2.5 GeV/c to produce [ambda
— anti-tfambda pairs and examine the rela-
tion between their polarizations. They will
alsc analyse events wtih the short-lived
neutral kaon to study Kzxn systems, and
will investigate the annihilation phenomena
of the proton and antiproton system. They
took 150000 pictures which they are now
analysing.

CERNIP! 35.3.67

Ti1i2

This experiment involving Ecole
Pelytechnique, Oxford and Saclay uses
negative kaon beams with momenta in
the range 2.8 to 45 GeV/c to examine
particle production processes. They lock
at the production of strange particles
and are gathering more statistics
on the properties of baryonic and bosonic
resonances. 400 000 pictures will be taken.
T129

This experiment is a collaboration
between CERN, Colléege de France, Ins-
titut du Radium and Liverpool. They are
using an antiproton beam of momentum
1.2 GeV/c to study particularly the quantum
numbers of the D° meson (a kaon, anti-
kaon, pion resonance). Pictures which give
kaon, anti-kacn and three or four pions,
when the anti-proton is annihilated in the
chamber, will be measured. 200000
photographs will be taken.

Using the u4 beam -
T 36

This experiment is a collaboration
between Hamburg, Padua and Pisa. They
are taking 100000 photographs of anti-
protons, with a moementum of 12 GeV/e, fo
study the genera! characteristics of high
energy  proton-anti-proton  interactions
{inelastic processes and annihilation cross-
sections}). They also lock at strange particle
states and other interactions.
764

This experiment is a collaboration
between Aachen, Berlin, CERN, Imperial
College London and Vienna. They use a
negative kacn heam of momentum 10 GeV/c
and are taking 20000C photegraphs to
look at the production and decay, and the
quantum numbers of resonances (espe-

cially the Kan resenance of mass about
1800 MeV, which was discovered in the
first series of pictures taken by this

collaboration}. They also  investigate
reaction mechanisms at high energy and
the producticn of the sigma minus and
omega minus particles.
7107

This experiment is
between Aachen, Berlin, Bonn, CERN,
Krakow and Warsaw involving 100000
photegraphs of negalive pions with
momentum 16 GeV/c. They are studying
high-energy interactions, quasi two-body
processes, and resonances. Their results
will be compared with those already
obtained with a positive pion beam of
momentum 8 GeV/c.

a collaboraticn

Three experiments have been approved
for the autumn of this year when the 2m
chamber will be filled with deuterium.
300 000 photographs will be taken with
pasitive pions (15000 each at 9 GeV/c
and 12 GeV/c) and 100000 with positive
kaons at 3 GeV/c.

The following experiments are m the
programme for the &1 cm hydrogen
bubble chamber using the k7 beam line -
T 102

This experiment is being carried
out by a group from Heidelberg. It is &
continuation with increased statistics of the
experiment which established the AX
parity to be positive. They are scheduled
to take a million pictures of stopped nega-
tive kaons over a pericd of about two years.
The experiment measures the ieptonic decay
rates of the positive and negative sigma
and the lambda (testing conserved vector
current, the A 8 = A Q rule, and sym-
metry breaking in the Cabibbe theory) and
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the sigma zero - lambda zero form facfor
ratio {including a test of time reversal
invariance). The experiment also studies
hyperon-proton scattering.

T 123

This experiment is a collaboration
between CERN, Colléege de France and
Liverpool. They are taking 200000 photo-
graphs of 700 MeV/c anti-protons to study
in particular the production of the C°,
D and E° mesons. They look for the
annihilation of the anti-protons giving
kaons and pions.

T126

This experiment is being done by
the CHS collaboration (CERN, Heidelberg
and Saclay). They are carrying out a
systematic study of negative kaon inter-
actions 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/¢ 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 determination of the guanturn numbers
of the hyperon resonances Yo' {1820}, Y+*
(1760), Yo" {1700) and a first partial-wave
analysis of the KN’ interaction in this mo-
mentum range.
The study has now been extended to
lower mementa (500-800 MeV/c) where
about 200000 photographs had already
been taken up to the beginning of 1967.
A further 150 000 have been approved and
the next run will begin in a few months’
time. The study will provide long needed
information on the existence and properties
of hyperon resonances in the mass-range
around 1660 MeV.

The heavy liquid bubble chamber is
currently being used for the neutrino
experiment -

T 96

The experiment, being carried out

by a CERN group, was described in detail
in CERN COURIER vol. 6 page 211. They
are studying the interaction of the neutrino
and the proton, using prcpane in the
bubble chamber to provide the target of
free protons. The first experimental run
took place in April before the PS shut-
down began and will be reported in the
next issue of CERN COURIER.
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Emulsion experiments

E 52

This experiment, a collaboration between
CERN, Valencia and Warsaw, intends to
use an ejected proton beam with momen-
tum over 10 GeV/c, to study heavy
fragments emitted in the interaction of high
energy protons with complex nuclei. They
have been testing equipment in an ejected
proton beam.

E 54

This irradiation has been carried
out for the ‘Eurcpean K~ Collaboration’
(University College London, University
College Dublin, Dublin Institute for
Advanced Studies, Universite Libre de
Bruxelles, East Berlin 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
2m bubble chamber, to provide negative
kaons of momentum 10.1 GeV/c, particularly
to study hyperfragments. They received
ahout 400000 kaons incident on their
emulsion stacks. This involved 5000 pulses
from the PS at up to 100 negative kaons per
puise. The beam group from Track Cham-
bers Division put considerable effort into the
development of the beam specifically for
this experiment.

The European K~ Collaboration has been
active for some years. In 1853, the Warsaw
group observed a hyperfragment (a
nuclear fragment in which a lambda
hyperon is trapped in the nucleus) for the
first time, and, ten years later, the same
group observed a double hyperfragment
(two lambdas trapped 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
conditions on the way the nucleus is bound
together.

E 58

This  experiment, a  collaboration
between Ankara, CERN, Lausanne, Munich
and Rome, is a continuation of the
experiment to measure the magnetic
moment of the lambda hyperon {described
in CERN COURIER vol. 8, page 85). They
use a secondary beam, a9, produced from
a larget in the fast ejected proton beam,
e2, in the East Hall.

The new experiment is intended to

improve the accuracy achieved in the
previous measuremenis (reported in full
in Nuovoe Cimento, 21 November 1968).
The lambda is produced in the interaction
of a negative pion (of momentum 1.05
GeV/c) with a proton in a polyethylene
target, and its subsequent decay into a
negative pion and a proton is recorded in
the emulsion. The lambda passes, from
the target to the emulsion, through a very
high magnetic field {210 kG or higher from
a pulsed magnet}. Measurement of the
direction of emission of the pion in the
decay indicates how much the direction of
the magnetic moment of the lambda has
been rotated by the magnetic field; this Is
proportional to the value of the magnetic
moment.

Some production-type exposures with
all the equipment in operation were taken
just before the PS shutdown began on 16
April. These exposures are now being
analysed to see whether any modifications
are needed before the next preduction run
in the summer.

The CERN Emulsion Group has also
continued to provide services for smaller-
scale exposures which are called for from
time to time. For example, exposures ai
the PS have recently being organized for
Professor Marand of the Sorbonne, Paris, for
Dr. Blue of the University of Texas, USA
and for Dr. Deka of Cotton Cecllege, Assam,
India. They are also providing large
quantities of emulsion and assisting in the
processing and scanning of the exposures
to measure particle fluxes through the
neutrino shielding.

Nuclear chemistry experiment

NSC/10/65

This experiment is being carried out
by a group from Orsay led by
Professor Bernas. They are using the fast
gjected 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 similar in principle to the
ISCLDE project (see CERN COURIER vol. 7
page 23) without the chemical separation
stage. This group has already made notable
contributicns in this field including the
identification for the first time of isotopes
of rubidium and cesium with high atomic
number.



CERN News

No evidence
for Se meson

In contrast to our usua! practice of
announcing new candidates for the ever-
growing list of identified particles, we
can report this month an experiment at
CERN which indicates that one of the
particles whose existence has been
accepted for the past two years can be
crossed off the list.

The particle concerned is the 8° meson
of mass 730 MeV. its importance lay not
only in the obvious interest of a newly
identified particle but in the fact that its
existence seemed to remove a strange
anomaly observed in the behaviour of the
rho (p) meson. The ¢ meson, of mass
760 MeV, is a two pion resonance and can
exist in neutral and in positive and negative
charged states. Experimenis have investi-
gated the decay of the p into two pions.
For the charged states, a forward-back-
ward asymmetry over the mass width of
the p, in the angular distribution of the
picns, is observed, which changes sign,

Some of the equipment for the experiment,

S 51, which will look for the

efectromagnetic decays of neutral mesons.
The neutron detector, used in the

preliminary investigation which showed no
evidence for the 5° meson, is on the laftl.

The array of twelve large p/astic scintiiiation
counters can be identified by the white
rectanguiar marks on the ends of the counfers.

passing through zero at the mass value
cerresponding to the g peak. For the
neutral g, however, the asymmetry remains
practically constant over the mass width.

This could be explained by the existence
of other neutral mesons, decaying intc
two pions, of mass very close to the o
which interfere with the ¢ decay so that,
although the o“ may actually behave in
the expected manner, the fact that decays
of other neutral mesons are being observed
at the same time, results in an apparent
constant value for the asymmetry. A
counter experiment, carried out in 1965,
reported the observation of a neutral
meson, named S°, with a mass of 700 MeV,
which seemed a possible explanation of
the p® ancmaly.

The present CERN experiment (see page
65) needed to survey the mass region
around the ¢ mass in preparation for their
investigation of electromagnetic decays of
neutral mesons. The experimental team (a
Bologna-CERM  collaboralion) ' consisted

of A. Buhler-Broglin, P. Dalpiaz, T. Massam,
F.L. Navarria, M.A. Schneegans, F. Zetii
and A. Zichichi. They used a negative pion

beam of momentum 152 GeV/c cnto a
hydrogen target (10 cm long, 4 cm dia-
meter) and calculated the missing-mass
of the neutral meson by time of flight
measurements (accurate to * 0.3 ns) on
the neutron produced in the interaction.

The neutron detector is placed 4 m
from the target at an angle of 20° to the
pion beam direction and consists of 12
plastic scint#lation counters, each
1001818 cm?. Each counter is viewed
by two photomultipliers, one at each end,
to give the momenta and positions of the
neutrons. The angular acceptance of the
counter array is 14° Using a special
counting technique, the experimental team
were able lo record, in narrow time
intervals, neutrons with a wide spread
angular distributiocn. This technique has
made it possible to carry out measure-
ments so far without the use of a computer.

The arrangement enabled the previous
counter experiment, which claimed the
observation of the $° to be precisely
repeated. About 150 events correspending
to the well-established omega (") meson
were observed and on the basis of this figure

CERM/PI 275.12.66
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A farge magnet peing lowered down to

the underground beam-line which will take
pretons trom the synchro-cyclotron to the
ISOLDE laboratory. The photograph was taken
during the two week shut-down of the SC

in April, which was principalfly for the
installation of this beam-fine.
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some 350 to 600 events corresponding to
S° should have appeared in the course of
the experiment. In fact the results showed
no evidence for the existence of the $°
and we are left with the anomaly of the
o behaviour.

Molecular Biology
Conference

The European Conference on Molecular
Biology, convened and organized by the
Swiss government, was held at CERN
from 4 to 6 April, under the presidency
of Mr. Olivier Reverdin (Switzerland).
Representatives from 16 countries (the
thirteen Member States and the three
Observer States of CERN) attended the
conference and eight international organi-
zations also sent observers.

During the opening session, Mr. Willy
Splhler, Conseiller fédéral and Chef du
Département politique suisse, gave the
address of welcome to the delegates. He
said that he was convinced of the high
interest of molecular biology not only for
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The opening session of the European Conference
on Molecular Bicfogy 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 i the centre Mr. Willy Spiihier.
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the scientists themselves but also for the
whole of humanity. He defined molecular
biolegy as ‘giving meaning to the pheno-
menon of Life at the level of molecules
constituting living cells’. He concluded by
saying that the Swiss government had
decided tc call the conference to give
those European countries who wished to
make a combined effort in this field of
fundamental research, the chance to
review the situation and to examine the
possibilities of co-operation.

Professor Gregory, Director General of
CERN, said that the presence of repre-
sentatives from the Member States and
Observer States of CERN was a good
augury for the success of the conference.
The existence of EMBO, an organization
set up by many of the leading molecular
hiologists in Europe, indicated the
enthusiasm of the scientists to form an
international organization. In molecular
hiology, as in other fields of science, it
was vital to preserve research In the
universities and tc maintain the balance
between research and teaching.

in conclusion, Professor Gregory said

that if the decision was faken to set up

a European Laboratory for molecular
bioclogy there would be real value in plac-
ing it in the neighbourhcod of CERN.
Such a decision would be warmly
welcomed by the European Organization
for Nuclear Research.

During the conference, which was held
in closed session, a broad exchange of
views led to the conclusion that the states
represented were conscious of the impor-
tance of molecular biology and of the
desirability of fuller European co-operation
in this field. The conference also
recommended that the European govern-
ments ensure the continuation and
development of EMBO. This organization
was invited to pursue its studies into what
might become a European Molecular
Biology Laboratory, the creation of which
EMBO had recommended.

A second European Cconference on
Molecular Biology will be held before the
end of the year. In the meantime a work-
ing group will prepare the draft of an
appropriate structure for European co-oper-
ation.



Photo Interpresse

Visits to CERN

Two important groups of visitors were
welcomed at CERN in April.

On 7 April, Dr. Theodor Piffl-Percevic,
the Austrian Minister of Education, accom-
panied by several other senior Austrian
officials including Dr. R. Martins, the
Ambassador i lhe United Nations at
Geneva, and Dr. W. Kummer and Dr. W.
Thirring who have represented Austria as
deiegates to the CERN Council, visited
CERN. They toured the site meeting many
Austrian scientists working at the Labora-
tory. The Directer General, Professor
Gregory, and other senior members ¢f the
staff discussed ihe present research
programme and the future of sub-nuclear
physics in  Europe, with the Austrian
officials.

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

The CDC 640G computer arriving af Cainirin
airport on 30 March. The main installation

work al CERN was completed over the folfowing
tew 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 submitied to the stringent CERN
reliability test and showed a reliability of 98.5%.

and Mr.
the CERN Council.

Professor L. Van Hove welcomed the

E. Valloton, Swiss delegate to

visitors, in the absence of the Director
Generaf, and spoke to them of the present
and future work of CERN and of the part
ptayed by Switzeriand in this work.

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

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
& April. The Michel Corboz Vocal Ensemble
from Lausanne was acclaimed by a large
and enthusiastic audience in the CERN
Main Auditorium.

Two concerts remain in the series:
18 May: Brigitte Buxtorf (flute}), Catherine
Eisenhoffer (harp) will present a programme
including compositions by Fredrick the

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 Mombers of Parliament,
visiting CERN on 13 April, listen to an
expifanation of an experiment (5 52) at the

proton synchrotron.
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Great, Bach,
Debussy.

Roussel and

Ingheibrecht,

1 June: Stephan Romascano (violin), Ron
Golan (viola), Edgar Fischer (violencello)
and Denise Dupont {pianc) will interpret
works by Schubert, Hindemith and Schu-
mann.

Conferences

The 1967 CERN school of physics will be
held at Ré&ttvik 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.

Colloquia

The following colloquia will be held in the
CERN Main Auditorium.

18 May: Professor M. Fierz from E.T.H.
Zurich will talk about ‘Newton’s Mechanics’,
25 May: The speaker will be Professor
K.H. Krebs from Ispra; the title of his talk
is not yet available.
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Book Reviews

The Transport of
Charged Particle Beams

by A.P. Banford (Lendon, E. and F.N. Spon
Limited, 1966, 65 sh.)

This bock is intended for a wide range
of readers, from the student to the mature
research worker. For the former, it provides
an intrcduction to the subject and for the
latter, it provides a good survey with the
particular advantage that it is rich in
references. [t is especially instructive for
these experimentors who use beam-trans-
port systems but have never vet studied
the detailed design of their beams.

The first three chapters are introductory
and contain a summary of those equations
from eiectromagnetism and relativistic
mechanics which are necessary to under-
stand what follows. The concept of phase
space is introduced and the matrix
description of beam-transport elements is
discussed in detail. The fourth chapter
deals with beams from accelerators in
terms of phase space, and discusses the
factors which influence them. Standard
elements are then described and the
properties relevant to their use for beam-
transport, or, in some cases, for spectros-
copy, are invesfigated. There is an
interesting chapter on specialized beam-
transport devices, some of which are, by
now, rapidly becoeming standard equipment.
The three final chapters present methods
for the design cof beams, with practical
advice and examples taken from existing
beams. They describe beam installation,
commissioning and operation including
some down-to-earth advice on the problems
which can occur at each siage.

As a user of particle beams, | found the
last four chapters particularly interesting.
However, in fairness to readers with little
experience in this field, for whom the early
chapters, especially, are intended, it
should be pointed out that there are some
mistakes and some topics which are not
described very clearly; for example,
Clarendon type is not always used to
denote vectors, alsc co-ordinate systems
require rather more time than usual in
order to understand them. In particular,
the formal proof of Liouvilles theorem
(though not the explanation of its
meaning)) is unclear; a puzzled reader
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should refer to the paper from which this
proof is quoted.

The description of the principles of
beam-transport and of the properties of
beam-transport eiements is sufficiently
detailed for the scope of the book; calcul-
ations are usualiy restricted to first order
and results are expressed in terms of the
minimum number of basic formulae.

The book is generously illustrated and
the author has taken care when describing
the properties of beam-transport elements
fo discuss them in terms of phase space
by reference to clear diagrams. Also, these
diagrams are well positioned in relation
to the text. Numerical results are given,
where relevent, to promote a clearer under-
standing. The quantity of references is
large (the introduction on the cover claims
that there are over seven hundred, but |
have not checked this) and they are very
well presented, grouped conveniently at the
end of each chapter. A classified biblio-
graphy is given together with subject and
author indices.

T. Massam

Introduction
a la Physigue Atomique

by L. Kerwin; translated into French by
Michel de Celles. {Presses de ["Université
Laval, Québec and Gauthier Villars, Paris;

50 NF).
The author, who is Director of the
Physics Department at Lavai University

and assistant Secretary General of IUPAP,
aims to give students of science an cverall
view of the present description of the
material universe as revealed by the
physical sciences.

The book begins with chapters on the
atomic structure of matter (covering
kinetic theory of gases, specific heats, Van
de Waals forces, mean free paths, and
Brownian movement), electricity (Faraday
laws, Millikan experiment, electron proper-
ties, pretons}, and energy (thermal spectra,
laws of radiation, spectral lines, photo-
electric effect). A chapter on relativity
describes the theories concerning space
and time.

After giving this basic information, the
author assembles it fo describe the

different models of the atom (developed
by Thomson, Rutherford, Bohr, de Broglie,
etc.) covering the Bohr model of the
hydrogen atom in detail. Electron shell
structure, the Pauli exclusion principle, the
wave description of matter and the uncer-
tainty principle are introduced. Larger
structures, maolecules and crystals
{including an explanation of the emission
and absorption of X-rays}, are then des-
cribed.

The internal structure of the atom t{akes
the authcr on to radio-activity, nuclear
particles, and the chart of isotopes, covering
neutron-rich nuclei (reactors and low
energy physics) and the unstable proton-
rich nuclel {accelerators and high energy
physics). This secticn Is necessarily
rather brief but nevertheless includes a list
of the woerld’'s largest accelerators at the
time the book was first published (1963).

Sections on the measurement of mass,
the interchangeability of mass and energy,
mass defect and finally a chapter on
elementary particles, conciude the text
This final chapter is very well written,
allowing for the speed with which infor-
mation on elementary particles becomes
out-dated.

The bock does not aim to cover the

subject in detail — its title is well
chosen. It can be considered as a
reference book and as an instructive

introduction. 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
infermation (such as the chart of isotopes)
appears in the annexes, and the book
concludes with an index.
RA.
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Natural and
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Plastic materials

Power transmission
elements
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Stores Service,
CERN

The Surplus Steck and Salvage section has a large
selection of new and used electronic and electrical
spare-parts, also used electronic components in
good condition.

Thase interested should contact the Head of Stores
Service for further information at the following
address:

CERN - 1211 Geneva 23.

NRC EUROPE

Presents a complete line of high vacuum
components and systems:

Diffusion pumps

lon Pumps

Gauges and Contrels
Valves

Leak Deteciors
Evaporators

Furnaces

NEW
PRINCIPLE
iN ION
PUMPING

No magnets 11!

twice the speed
for half the costs

one tenth the size
and weight of competitive
pumps

NRC's famcus Orb-lon

Most modern design in Leake Detectors

Sensitivity:

1.5 X 1071 torrl/s Clean-up time: 2 sec,
Direct Reading Double filament lon source
Modular design

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

Geneva Office:
Route de Ceintrin 81
Tél. 33 11 80
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EimacVarian
VarianEimac

The Varian Electron Tube and Device Group in Europe

Marketing for:

Qur major products:

Great Britain, Ireland
France

West-Germany
Benelux
Sweden

ltaly
other countries

varian

—O

it

TUBE DIVISION. Palo Alto, Califorpia

EIMAC, a Division of Varian, San Carlos, California
BOMAGC DIVISION, Beverly, Massachusetts

S-F-D LABORATORIES, Inc., Union, New .Jersey

VARIAN ASSQCIATES OF CANADA, LTD., Georgetown, Ontario

THOMSON-VARIAN S.A., Paris, France
LEL DIVISICN, Copiague L, [., New York

Magnetrons

Crassed Field Amplifiers
Power Grid Tubes

Gas Switching Tubes (TR, ATR)
Solid State Sources

Varactor Diodes

Mixers and Mixer-preamplifiers

Stalo and Reference Cavities
Tunnel Diode Amplifiers
Microwave Filters

RF and IF Amplifiers
Receiver Components

Tube Accessories

Water Loads
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l

l
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Pulsed Klystrong

CW Klystrans

Reflex Klystrons

Two Cavity Oscillators
Travelling Wave Tubes
Backward Wave Oscillators

Varian Associates Lid., Russell House, Molesey Road, Walton-on-Thames, Surrey, England, Tel, 28766
Varian SA, 85, rue Fondary, Paris 15éme, France, Tél. 306.98—11 {Power Grid Tubes)

Tnomson-Varian, 8§, rue Mario Nikis, Paris 15&me, France, Tél. Suf. 91-00 (Microwave Tubes)
Varian GmbH, Breitwiesenstrasse 8, 7000 Stutigart-Vaihingen, West-Deutschland, Tel. (0711) 78 33 51/52
Varian NV, Atoomgebouw 112, Kamer 188, Amsterdam-Schiphol, Holland, Tei. (020) 15 ¢4 10

Varian AB, Skyttehclmsvagen 7 D, Solna, Sweden, Tel. 08/820030

Varian SpA, Via C. Battisti 2, Torino, ttalia, Tel. (011) 540 91
Varian AG, Baarersirasse 77, 6300 Zug, Swiizerland, Tel. (042) 4 45 55
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Users of Borer multi-channe! scalar
systems include:

Birmingham University

Cenlre deé rocherches Nucléaires,
Strasbourg

Deulsches Elektronen-Synchratron
(BESY), Hamburg

Ecole Normale Supérieure de Paris,
accalerateur de lintaire, Orsay

Eidgendasische Technische Hochschule,
(E'tH), Zurizn

Eurogean Organisation for Nuclear
Rescarch, (CERN), Geneva

Fysiscn Laboratorium, Universiteit,
Utrecht ML

Glasgow University
Kerniorschungsanlage Jilich
Kernforschungszentrum, Karlsruhe
Liverpool University

Manchester University

Max-Planck Institut fur Cremiea, Mainz
Max-Plarck Institut 16r Kernphysik,
Heidelbery

Max-Planck IrsUtut tir Physik und
Astrophysik, Monchen

Natuurkundic) Laboratoriunm, Universiteit,
Graringen ML

Oxferd Unlvorsity

Physikalisehes Institut dor Universitdt,
Bonn -
Physikaliscloes Institet der Universitit,
Harmburg

Reaklor-Slation Garching, Physik
Departement, Mangehen

Science Researcl Couacil, Daresbury
Science Rescarch Council, Rutherford
High Encroy Lanaralory

Sussex University

UKAEA  Harwell

UKAEA Ristey

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

Borer scalers are available with:
§or8decades

Decimal or hinary display

2,20 or 100 Mcfs count rates

Single or double units

Flexible data output using
tcleprinters, punched tape, magnetic
tape, output wnters, and parallel
printers.

Please ash for latest literature, ar
for a demonstration.

ELECTRONICS

Dorer-co

Switzerland: Heidenhubelstrasse 24
Sclothurn

Telephone 065/2 85 45

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

Germany: Verkauisbitro Minchen
Kaiserstrasse 10, D-8000 Miinchen 23
Telephone 3480186

France: Sarelia Electronique

150 rue de Chatou, 92 Colombeas
Telephone 782.16.39-782 32,79

Italy: Boris G, F, Nardi
ViaCapranica 16, Milana
Telephone 2362924-2361394



SODECO

Tanint

THE SPEED OF SIGHT —
THE SECURITY OF PRINT
NOW ON

CARD

CARD PRINTERS

When quality counts — specify SODECO

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

— Standard card sizes (3"+" or 7%")
— Combinations of one to four channels and up to 20 single-decade elements

Petaiied leaflet on request

1211 Geneva 16 {Switzerland)

SODECO

Tel. (022) 335500 Telex 22333
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the simplest solution!

SEN 300 COUNTING EQUIPEMENT
with integrated circuits

100 Mhz

Unilimited applications ¢ Up to 1000 channeis & Scalers with visual display e Modular
scalers . Automatic readout of the system: from the simplest printers to the most
sophisticated output device

SOCIETE D'ELECTRONIQUE NUCLEAIRE — 31, AV. ERNEST-PICTET — 1211 GENEVA 13 — SWITZERLLAND
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