o
TR

e
>, L
1 e

=
(9
£
<
w
(7, ]
w
[+
- 4
g
w
vl
v
=
4
i
o]
i
<
o
b=
<
-
4
e
&)
e
o
Z
q
W
o
o
[+ 4
=
w




English Edition

Contents

VOL. 5 SEPTEMBER 1965 NO. 9

Last month at CERN . . . . . 131
The PS shut-down, and afterwards 133

1965 Easter School for physicists
using the CERN proton syn-
chrotron and synchro-cyclotron 134

Books . . . - « « « - . - 137

The cover photograph, taken in the main
workshop, shows Gubian Candido controlling the
machining of the pole-face profile on part of
a quadrupole-lens yoke for the MSC Division,
The required shape is produced automatically
by the machine, using as a guide the accura-
tely shaped template seen on the left. The cut
is rapid (over 30 cm/second) and fine (steps
of 0.15 mm). Each guadrupole magnet is made
up of four identical pieces like the one shown,
fitted together to form a roughly cubic shape
with the curved surfaces facing inwards ; the
ceils, moulded in Araldite, are also cn the
inside, fitting into the slots seen on either side
of the curved surface. The result is a magnet
with a large internal aperture {roughly 25 cm in
diameter) and smail overall cross-section (49 cm
square}, having a strong-focusing action (maxi-
mum field gradient 600 gauss/cm). Six of them
are being made for use at the synchro-
cyclotron, They were specially designed to be
put clese to the accelerator, inside  the
machine roem where space is limited, to
provide a new high-intensity pion beam.
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The European Organization for Nuclear Research, more commonly
known as CERN (from the initials of the French title or the original body,
‘Le Conseil européen pour la Recherche nucleaire’, formed by an Agree-
ment dated 15 February 1952), was created when the Convention establish-
ing the permanent Organization came into force on 23 September 1954.

In this Convention, the aims of the Organization are defined as follows:

‘The Organization shall provide for collaboration among European
States in nuclear research of a pure scientific and fundamental
character, and in research essentially related thereto. The Organiza-
tion shall have no concern with work for military requirements and
the results of its experimental and theoretical work shall be published
or otherwise made generally available.’

Conceived as a co-operative enterprise in order to regain for Europe a
first-rank position in fundamental nuclear science, CERN is now one of the
world’s leading laboratories in this field. It acts as a European centre and
co-ordinator of research, theoretical and experimental, in the field of
high-energy physics, often known as sub-nuclear physics or the physics of
fundamental particles.

High-energy physics is that front of science which aims directly at the
most fundamental questions of the basic laws governing the structure of
matter and the universe. It is not directed towards specific applications —
in particular, it plays no part in the development of the practical uses of
nuclear energy — though it plays an important role in the education of the
new generation of scientists. Only the future can show what use may be
made of the knowledge now being gained.

The laboratory occupies an area of 41 hA (100 acres) at Meyrin, Canton of
Geneva, Switzerland, next to the frontier with France. A similar area on
adjacent French territory is expected to be taken over shortly.

Its main experimental equipment consists of two large particle accelerators:
— a B00-MeV synchro-cyclotron,
— a 28 000-MeV (or 28-GeV) proton synchrotron,

the latter being cne of the two most powerful in the world.

The CERN staff totals some 2100 people.

In addition 1o the scientists on the staff, there are about 300 Fellows and
Visiting Scientists, who stay at CERN, either individually or as members of
visiting teams, for perieds ranging from two months to two years. Although
these Fellows and Visitors come mainly from universities and research
institutes in the CERN Member States, they also include scientists from
other countries.

Thirteen Member States contribute to the cost of the Organization, in
proportion to their net national income:

Austria (1.95%)
Belgium (3.83%)
Denmark (2.07%)
Federal Republic

of Germany (22.74%,)
France (18.57%) Switzerland (3.19%)
Greece {0.60%) United Kingdom {24.47%)

Poland, Turkey and Yugoslavia have the status of Observer.
The budget for 1965 amounts to 128 760 000 Swiss francs (= $29 800 000),

calling for contributions from Member States totalling 126400000 Swiss
francs (= §29 300 000).

ltaly (10.78%)
Netherlands (3.92%%)
Norway (1.47%)
Spain (2.18%)
Sweden (4.23%)

A supplementary programme, financed by twelve states, covers design work
on two projects for the future of high-energy physics in Europe — inter-
secting storage rings for the 28-GeV accelerator at Meyrin and a possible
300-GeV accelerator that would be built elsewhere @



Lasl monll a1 CERN

New layout in experimental halls

Following the considerable changes
of beam lines and apparatus for
experiments, carried out during the
previous three to four months, all
three of the PS experimental halls
presented a very different appearance
at the end of August.

The beam lines then in position,
most of which will stay at least until
the end of the year, were as follows,
listed from left to right as seen from
their origin in the PS ring :

SOUTH HALL

From target no. 1:
gs: unseparated pions, below
3 GeV/c momentum,

bio: neutral beam at 23°,

my: separated beam for counter
experiments, giving pions, kaons,
or antiprotons; new end part
known as myq,

dig: unseparated pions, kaons or

antiprotons, 3 to 15 GeV/c;
different endings, known as dy
and d23.

Ejected beam from straight-section 1:
h;: ejected protons, 12 GeV/c
(fast ejection).

NORTH HALL

From target no. 6 :

ks: separated kaons,
800-1200 MeV/c,

ms: separated kaons up to
3.6 GeV/c, pions or antiprotons
up to 6 GeV/c.

EAST HALL

Ejected beam from straight-section 58:
ex: ejected protons (slow ejection),
us: separated positive or negative
kaons up to 10 GeV/c (fast
ejection on to external target
and radiofrequency separator).

The CERN 1.1-m* heavy-liquid bubble chamber
spends most of its time hidden inside a
massive concrete bunker and only seldom does
it become possible to photograph it to good
advantage. One such occasion, however,
presented itself during the last PS shut-down,
when the chamber was being re-assembled in
the North experimental hall after being trans-
ferred from the ‘neutrino’ area in the South
hall. The more highly polished of the two
cylinders on the left is the outside of the
chamber body itself, withdrawn from the electro-
magnet that surrounds it during operation. The
other is the safety tank supporting the three
cameras. To the right of the magnet is the
complex of pipes and annular tanks making up
the expansion system. The bubble chamber
was moved to the North hall for two experiments
on the decay of positive kaons brought to
rest in the liquid of the chamber.

CERN/PI 255.6.65

From target no. 60 :
og: separated kaons up to 5 or
6 GeV/c, pions up to 12 GeV/c.

From target no. 64 :

bg: neutral beam, 16.7°,

bs: neutral beam, 7.5,

d2;: negative pions, 8 GeV/c (later
12 GeV/c), extended as djzq.

New experimental period

In the first five weeks of the new
experimental period that began after
the shut-down, the CERN/E.T.H.
Zurich group completed their data-
collection runs with a hydrogen target

and spark chamber/magnetic-field
combination at the end of the
dig beam line. About 1000 events

were photographed showing charge
exchange of 12 GeV/c negative kaons
or 9 GeV/c antiprotons in the target,
and 2000 events were obtained indi-
cating the production of a pair of Ko,
mesons by 12 GeV/c negative pions.
Later this year, two more groups will
conduct experiments in basically the
same beam, one studying the scat-
tering of pions from polarized protons,
the other conducting a systematic
seach for negatively charged pionic
resonances, using the missing-mass
spectrometer.

Although the g3 beam line existed
before the shut-down, a new exper-
iment is now being carried out at the
end of it. This experiment, by a joint
group of visitors from the Italian
National Laboratory at Frascati, the
University of Naples and the Univer-
sity of Trieste, is to measure the

branching ratio for the decay of the
eta meson into two gamma rays and
into other neutral particles. Later in
the year, another group will use the
same pion beam for an experiment on
the decay of the lambda hyperon, one
of many experiments in progress or
planned in different laboratories to

investigate the problem of CP
invariance.

The problem of CP invariance
Interest among theoretical and

experimental physicists in this pro-
blem* is reflected in the presence
already of four different groups
around the synchrotron, engaged in
related experiments. From an obser-
vational point of view, there appear
to be two neutral kaons, one with a
comparatively long lifetime (5x1078
second), which is now called Ko(L)
the other with a shorter lifetime
(1071 second), known as K°(S)**, Until
last year, the latter was identified
with a particular combination of kaon
and antikaon known as Ko;, whilst the
former was taken to be an associated
combination called Ko, In this way
the experimental observations were
explained within the current theore-
tical framework. This situation was
rudely shattered by the discovery at
Brookhaven that the longer-lived
kaon sometimes decayed in a way

*

roughly speaking, the problem of whether or
not an antiparticle going backwards behaves
according to the same rules as the corres-
ponding particle going forwards.

** the L and the S are usually written as
suffixes, in the same way as the 1 of

K-nought-one.
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thought to be possible only for the
Ko(S) (see CERN COURIER, vol. 4,
pp. 118-119 and 124, September 1964).
After experiments at CERN and the
Rutherford Laboratory (U.K.) had con-
firmed this fact and also ruled out the
possibility that it could be caused by
a particular kind of very weak but
long-range cosmolcgical force (CERN
COURIER, vol. b, pp. 20-21, February
1965), attention turned more strongly
to the idea that the law of CP invar-
iance is in fact violated in this decay.
If such is the case, the long-lived state
Ko(L) no longer has tc be the ‘pure’
state K0, but can be a mixture of Ko,
(CP= —1) and Koy, (CP= + 1). It
follows that interference should be
cbserved between this Ko; component
(which decays into two pions) and the
‘regenerated” Koy mesons formed by
passage of the Ko, component through
matter. Evidence for such an eHect
was indeed obtained recently by the
Princeton/Brookhaven group that made
the original discovery.

Preliminary tests of a similar nature
were tried by the CERN group early
this year, with the apparatus of their
previous experiment, but the neutron
background was then too strong. In
their new bg beam, the neutron inten-
sity has been reduced by a factor of
100 and the first data were obtained
during August. This experiment aims
essentially at finding both the relative
intensities and the phases of the wave
functions describing the Ke; and Ko,
combination that constitutes the
‘physical’ particle Ke(L).

In the by beam, a joint group from
the Rutherford Laboratory and CERN
is investigating the decay of the Ko(L)
into two neutral pions (instead of one
positive and one negative, as hitherio
studied). The relative frequency of
this decay compared to the decay into
charged pions is related to another
‘rule’, the A 1 = Yz rule, which states
that in weak interactions not involving
leptons the total isospin quantum
number can change only by the value
/2. This rule has been under suspi-
cion for some years and it is hoped
that this experiment will not only
decide how rigid it is but also throw
some light on the cause of the CP-
invariance violation.

In the other neutral beam, by,
another CERN group is conducting
some tests for a proposed experiment
which would study the decay of
kaons very close to their production
point, where Ko(S} is still present as
well as Ko(L). Measurement of the
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The muon storage ring at the end of the South hall, photographed during installation of the electron

counters (inside the ring on the far side) and before the shielding roof was put into place.

The

proton beam from the synchrotron enters the ring tangenlially on the side nearest the camera, the
entry point being hidden by the boards bridging the gap between the ring and the shielding.

interference pattern in  their Ko,
components (given by study of the
two-pion decays) should give a
precision measurement of the mass
difference between the Ko and Ko,
vital to a really accurate computation
of the phase angle of the wave
functions.

Although the evidence now points
strongly to an actual violation of the
CP-invariance law, the source of the
violation is still not at all clear. For
example, it seems that it could equally
well be a direct result of a particular
kind of weak interaction or an indi-
rect result of the strong or electro-
magnetic interaction. Among the
many ideas that bhave been put
forward and discussed are some that
link the problem with the work on
various particle classification schemes
(8Us; and so on), the general idea
being that the same 'force’ that causes
the particles of a given multiplet to
have different masses, instead of one
single mass, might give rise to small
violations of the symmetry laws in
some interactions. Careful examin-
ation of the evidence for the symmetry
laws has also shown that it is mostly
indirect and a number of crucial
experiments have been suggested to
clear up the uncertainties. One of
these is the lambda experiment
already mentioned, ancther concerns
the decay of the eta meson (neutral)
into three pions {one positive, negative
and neutral). If the results of
the Ko(L) experiment are due indirectly
to a viclation of ‘C invariance’ in the
strong interaction, that is to say if the

constants in the equation describing
an interaction between particles are,
after all, not the same as those in the
equation describing the interaction of
the corresponding antiparticles, then
this violation should show in an even
more pronounced way in the eta
decay.

An experiment is being prepared in
the msa beam line, a new ending to
the old m, beam, by members of the
CERN/E.T.H. group, who will again
he using their spark chamber operating
in a magnetic field.

High-intensity beam

For the first time, an external proton
beam has been brought into an experi-
mental hall and the hz beam line
stretches right across the South hall
to the muon storage ring in the far
west corner. Because this is a
primary proton beam instead of a
beam of secondary particles, the
intensity is very much higher than in
any other beam ever used outside the
accelerator tunnel; even with only
one bunch out of twenty being ejected
at each synchrotron pulse, the number
of particles in the burst is about 1000
times higher. The problem of confin-
ing the secondary radiation from the
beam, particularly neutrons, has thus
been of a completely different order
to usual.

At the end of the line the protons
strike a target inside the muon storage
ring, producing pions which decay to

Gontinued on p. 136



The PS shut-down, and afterwards

Although the installation of the
ejected-beam system for the East
hall and the major changes in beam
layout have already been mentioned
in these columns, much of the work
carried out during the intensely busy
period of the PS shut-down has not
been discussed, Indeed, much of it,
as usual, consisted of more or less
routine checking, maintenance and
repair work which, although vital to
the efficient running of the accelera-
tor, is difficult to describe effectively
in a report such as this. All we can
do here, in fact, is to pick out a few
of the more typical jobs by way of
example, whilst remarking that the
schedule of work to be done contain-
ed 271 separate items under 24
different headings.

Because the new resonant ejection
system for the proton beam in the
East area is so closely integrated
with the operation of the synchrotron
as a whole, its installation required
work on many different parts of the
machine. For example, in arder to
accomodate the ‘bump’ in the proton
orbit that causes some of the protons
in each revolution of the beam to
enter the septum magnet and be
ejected, wider vacuum chambers had
to be made and inserted not only
for straight-section 58, which con-
tains the ejection magnet, but also
in the two preceding and the two
following PS magnets. A wider pick-
up station was also necessary in
straight-section 57. Installation of
these items meant dismantling the
whole of that part of the vacuum sys-
tem, together with its pumping units,
.magnet connexions and so on. Again,
'two pairs of magnets had to be inter-
changed (58 and 59 with 82 and 83)
to enable the beam to be ejected
from this point. Then special ‘shims’
had to be fixed to the new magnet
58, together with a shielding pipe on
magnet 59, o reduce the effect of their
field on the emerging proton beam.

In the North hall, two bubble-cham-
ber beams now originate in the same
target. Among the changes that had
to be carried out in order to make
this possible, the rapid beam deflector
(RBD} (which produces a short burst
of primary protons on the target)
had to be moved from straight-
section b1 to straight-section 41,
the acceleration unit in the latter
being moved to the former position.
A new vacuum chamber was also
necessary in section 6, from where
the beams begin. Among other

work carried out on target chambers
and the vacuum system, the large
tank in section no. 1 was taken out
and given a thorough overhaul, and
the old slow-ejection magnet, used
for the initial tests on the resonant
system two years ago, was removed.

The new chamber no. 6, tank no. 1
and chamber no. 64, as well as those
for the new ejection system, were all
equipped with quick-release vacuum
joints, instead of the old joints with
many nuts and holts. With these new
joints, units can be removed and
replaced in a very much shorter time
than previously. This has obvious
operating advantages, but the most

important result is to reduce the

radiation dose during such changes.

Until recently the dose to any one
person from the residual radioacti-
vity of the accelerator has been kept
down by employing many people on
the shut-down work, and by waiting
a sufficiently long time before star-
ting some jobs. With increases in the
local radiation intensity, however, and
the introduction of more complex sys-
tems, such as the new ejection
equipment, which might need to be
attended to during operating time as
well as in the shut-down periods, this
solution has become less and less
practicable. In fact, the quick-relpase
joints form part of a general pro-
gramme of similar changes which also
includes a new type of quick-release
bellows unit (needing 3 minutes in-
stead of 30 for its installation) for the
vacuum system and the use of plugs
and sockets instead of permanent
wiring for the electrical connexions to
pump units, vacuum valves, target
installations and similar equipment.

In the experimental halls, the beam
lines ca, 02, ks, by and dyr were all
dismantled and the new ones ez, ug,
Qg, dzz, ba, bs (E&St hall), ms, ks (NOI’H’I
hall}, hy and by (South hall) put into
place®. As usual, for each beam line
the necessary magnets (bending and
quadrupole) had to be put accurately
in position, electrical and water sup-
plies connected, collimators installed,
sometimes with remote controls for
adjustment; in some lines, electro-
static or radiofrequency separators,
with all their power supplies and
controls, were included. Radiation
and hydrogen security and alarm
systems had to be installed and tes-
ted, a new blockhouse had to be
constructed from concrete blocks, and

* At the beginning of September the e, and u,
lines had not been finally completed.

CERN/PI 212.6.¢
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installation of one of the ‘bump coils’ added to
eight of the PS magnets during the shut-
down, in preparation for the planned beam
ejection from straight-section 74, intended for
neutrino experiments. The coil fits round the
yoke of the magnet and the bundle of conduc-
tors (here 16 pieces, each of 150 mm? cross-
section, 11 metres long) had to be eased
inside, between the yoke and the screw-jacks
separating the main coils, without damaging the
insulation of either the new or existing coils.

beams for the heavy-liquid bubble
chamber. Each beam line and expe-
rimental area needed appropriate
concrete shielding walls, with elec-
trically  interlocked  doors  and
television viewing systems. The
experimental equipment, often heavy
and usually needing very accurate
alignment, had to be put in place,
with electrical supplies, intercommu-
nication systems, and racks of
electronic apparatus. And so on..
Although much of this work goes
on continuously round the year, the
unusually large number of changes
made during this shut-down resulted
in a particularly strenucus time for
those concerned.

Another change worth mentioning
is the demoiition of the partition wall
near the far end of the South hall,
originally put up in 1980 to separate
the bubble-chamber operations from
other experiments. The muon storags
ring occupies the space once used
by the 81-cm bubble chamber in its
first experimenis at CERN and the
hall is now open (above the parallel
lines of concrete blocks marking the
path of the h; beam line) right to
the end. The 10-ton and 20-ton cranes
formerly spanning the walled-off sec-
tion have also gone and the main
South hall cranes now operate over
essentially the whole length.

To be continued.
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Bad Kreuznach, 1-15 April, 1965

1965 Easter School for Physicists using the CERN
Proton Synchrotron and Synchro-cyclotron

reviewed by D. M. HARMSEN, Deutsches Elektronen-Synchrotron  (DESY), Hamburg *

Looking back on the successful course of the latest
CERN Easter School, held at Bad Kreuznach, Germany,
during the first fortnight of April this year, one is
prompted to present the history of this schocl as an
example of a fruitful idea.

The first CERN Easter School wag held at St. Cergue,
in the Swiss Jura, under the auspices of the CERN
Emulsion Experiments Committee in April 1962 (see
CERN COURIER vol. 2, no. 5, p. 10, May 1962). The main
aim was to instruct young physicists who used nuclear
emulsions as an experimental tocl in all the different
aspects of emulsion work, particularly in that of emul-
sion experiments carried out in conjunction with the
particle accelerators at CERN. The first school was so
successful that another one was arranged, also at
5t Cergue, in March the following year. In the second
school, which was again organized for young emulsion
physicists by the CERN Emulsion Experiments Com-
mittee, the main emphasis was laid on more general
problems of high-energy physics (see CERN COURIER
vol. 3, p. 67, May 1963).

The third Easter School took place in May 1964 at
Herzeg Novi, a small town on the Montenegrin coast,
by invitation of the Yugoslav Federal Nuclear Energy
Commission (see CERN COURIER vol. 4, p. 156, Nov.
1964). It was organized under the joint auspices of
CERN and the Yugoslav Federal Nuclear Energy Com-
mission. Since the programme dealt again mainly with
the wider problems of high-energy physics, there was
noe reason to limit the participation fo emulsion
physicists and an invitation was made also to those
working with bulbble-chamber films.

This year's schocl was organized by CERN in collabo-
ration with high-energy physicists in Germany, and
it was decided to allow attendance at the school to all
postgraduate students doing research in high-energy
physics, independent of the techniques they used,; that
ig, nuclear emulsions, bubble chambers, spark chambers,
or counters.

The only restrictions for acceptance were that the
student should have done at least one year’s postgra-
duate research work and that he should not be more
than 30 years old. From 156 applicants, all fulfilling
these conditions, 91 students were selected, and finally
some 84 students, of 21 different nationalities, were
present. They ecame Ifrom 49 Jlaboratories in 17
countries. The largest contingent came from the

* Now at The Enrico Fermi Institute for Nuclear Studies, University of
Chicago, U.8.A.

After-seminar discussion : (l. to r.) Prof. W. Jentschke, Prof. M. W.

Teucher, Dr. K. Winler, and one whose name we cannoct trace.
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Federal Republic of Germany, as the host country,
followed by those from the United Kingdom and
France. The number of participants was restricted to
about 90 so that all the students and lecturers could
be housed under the same roof, greatly facilitating
discussions among the students themselves and between
students and speakers.

At the School, two lectures were given each morning ;
in general, the afternoons were left free until five
o’clock, when the seminars, which contihued until
dinner -time, began. On three «days also,
seminars were given by prominent physicists on
subjects of their own choosing. The morning lectures
were devoted to current theoretical ideas in high-
energy physics, whilst in the late-afternoon seminars
many of the experiments in progress at CERN and
elsewhere were discussed by the physicists involved.

Morning lectures

Prof. L. Van Hove (CERN) gave a series of six
lectures on symmeitries in strong-interaction physics,
related mainly to the symmetry groups SUs and non-
relativistic SUs. He presented the methods used in
formulating and calculating the symmetry properties
and illustrated them by their most significant predic-
tions : mass formulae, magnetic moments of baryons
and meson-bharyon interactions.

The three lectures of Prof. P. Beckmann (Mainz)
dealt with the electromagnetic form factors of nucleons
— mathematical terms that describe the structurce of the

nucleon arising from its coupling to pions and other ™

strongly interacting particles. The lectures were concen-
trated on those aspects that arise in the interpretation

evening ™



of electron-proton scattering experiments at large
momentum tLransfers.

Prof. H. Rollnik (Bonn) discussed photo-production
processes in three lectures. The aim of these was fo
explain what the investigation of photfo-production
processes can teach us abouf the structure of strongly
interacting particles,

An excellent guide to the understanding of weak-
interaction theory was given by Dr. M. Veltman
(CERN) in his course. The six lectures were mainly
devoted to K-meson physics and contained a discussion
of the problems raised by the discovery that the
neutral K-meson known as K% can decay into two
pions. Since this decay mode viplates one of the
symmeliry laws, previously thought to be invariant
in nature (the so-called symmetry law of CP inva-
riance), 'many new hypotheses and ideas have been
developed to explain the experimental fact.

Afternoon seminars

In the programme of afterncon seminars, Dr. R.D.
Tripp (CERN) gave an informative review of the
determination of the spin and parity of resonances
{(sub-nuclear structures with very short lifetime). Dr.
H. Pilkuhn (CERN, now Lund) dealt with the peripheral
model, which describes some of the production processes
.of resonances, and Dr. N. Schmitz (Max Planck
Institute, Munich) discussed the experimental data on
peripheral collisions. Prof. G. Hohler (Karlsruhe)
lectured on photo-production processes and Dr. U.
Meyer~Berkhout (Hamburg) reviewed the measurcments
of electromagnetic form factors. In relation to the
latter, Dr. A. Zichichi (CERN) gave a very instructive
seminar on the Papep and Paplep experiments (Proton

ORGANIZING COMMITTEE

Prof. M. W. Teucher (Hamburg), Chairman,
Dr. R. Armenteros {CERN),

Prof. H. Ehrenberg (Mainz),

Dr. K. Gotlstein {Munich),

Dr. W.0. Lock (CERN)}),

Dr. U. Meyer-Berkhout (Hamburg),

Prof. L. Van Hove (CERN),

Miss EW.D. Steel (CERN), Secretary.
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Group photograph, taken in the grounds of the
Kurhaus Hotel, 11 April 1965,

+ antiproton — electron pair and Proton + antiproton
— leplon pair) carried out at CERN.

Dr. D.H. Perkins (Bristol, now Oxford) reported on
the status and the future programmes of neutrino
experiments. Dr. K. Winter (CERN) discussed the
problem of CP invariance and, in this connexion, new
results on the decay modes of neutral kaons, Dr. A.
Wetherell (CERN) covered high-energy elastic scatter-
ing, and Dr. C. Rubbia (CERN) reported on the
determination of the parity of the xi particle, using
a polarized-proton target in a strong magnetic field
and spark chambers as particle detectors. Finally
Prof. C. O’'Ceallaigh {Dublin) dealt with the variation
of ionization with the particle velocity, a question
which is not yet fully answered in thce very high-
energy region.

Evening seminars

The first evening seminar was held by Prof. B.P.
Gregory, Member of the CERN Directorate and now
soon to be Director General. In his report he discussed

the plang for new machines — the intersecting storage
rings (ISR) at CERN and the 300-GeV proton accelerator
somewhere else in Europe —, covering not only the

technical and physical problems butf also the financial
problems that arigse in such really hig research
programmes. It bhecame once again apparent how
important are close contact and exchange of ideas
between scientists and politicians, for the decision in
favour of or against building such new accelerators is
a political one reaching far info the future.

In the second evening scminar, Prof. W. Heisenberg
(Max Planck Institute, Munich) spoke on the appli-
cation of Goldstone’s theorem to clectrodynamics and
other problems concerning the spectrum of elementary
parficles. This remarkable report required a rather
high level of theorctical knowledge but it gave a good
impression of the new developments and thought
concerning the so-cailed ‘universal formula’ for cxplain-
ing elementary particles.

The last evening seminar was held by Prof. R.H.
Dzlitz (Oxford) who gave an excellent talk on the
systematics of the fundamental interactions, covering
the current theories of strong, electromagnetic, and
weak inleractions.

The high quality of the lectures found its counterpart
in the enthusiasm and seriousness of the students, and
even in the last lecture the same number of students
could be seen as in the first. Informal seminars held
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by Prof. Van Hove or Dr. Veltman during free after-
noons or evenings were also well attended. Until late
in the night lecturers could be found discussing their
subjects, surrounded by a crowd of those eager to
learn, whether it was at the blackboard of the audito-
rium or in one of the jovial wine cellars.

Social events

However, the hard work of Ilectures was also
interspersed with several excursions and visits to
factories. There was warm sunshine on the first
week-end, when an excursion was made along the river
Rhine to St. Goar and the Lorelei rock and back to
the lovely surroundings of Bad XKreuznach, to the
famous Drosselgasse and very old wine cellars and
inns. The second excursion led into other parts of
the lovely surroundings of Bad Kreuznach, to the
Soonwald and through the Nahe valley.

Some of the participants joined in the visit to the
well-known Jenaer Glaswerke, Schott u. Gen., at Mainz,
one of the few works manufacturing optical glass.
from the raw material for lenses up to big windows

for bubble chambers (including those for the 2-m

chamber at CERN). Not less interesting was the visit
to the optical works of Jos. Schneider & Co., in Bad
Kreuznach itself, which manufactures camera lenses
in particular.

One of the outstanding social events of the School
was the wine-tasting evening, to which the Director
and Management of Schneider kindly invited all the
participants. Finally, the end of the School was
marked by a festive dinner, attended also by Prof.
Jentschke, Director of DESY, Hamburg, who brought
the proceedings to a close with a humorous after-dinner
talk.

This series of CERN Easter Schools will be continued
next year, and it has already been agreed that the 1966
School will be held from 5 to 18 June in Noordwijk
aan Zee, Netherlands. Apart from the fact that CERN
is relieved of a good part of the organizational work,
the holding of an Easter School in one of the Member
States serves to provide special inspiration and encou-
rages an interest there in the physics of elementary
particles @

LMZ MM a1 C’EEN (cont.)

give muons which then perform many
revolutions of the ring before they in
turn decay. By detecting the decay
electrons a measure can be obtained
of the precession of the muon spin in
the magnetic field of the ring and in
this way it is hoped to obtain a new
value for the anomalous magnetic
moment (g-2) of the muon, an order of
magnitude more accurate than the
existing one, obtained at CERN in
1962*. This will test still further the
region of validity of quantum electro-
dynamics and perhaps give some clue
to the solution of the muon-electron
puzzle : why are these two particles
apparently identical except for their
mass ?

Improved electrostatic separator

In the North hall the 81-cm Saclay/
Ecole Polytechnique hydrogen bubble
chamber and the CERN enlarged
heavy-liquid bubble chamber were
occupied until the middle of August
with ‘technical’ runs, during which the
new beam lines were also tuned.

The 81-cm chamber is scheduled to
take over a million photographs of
antiproton, kaon or pion interactions
in deuterium, for three different colla-
borations ; the heavy-liquid chamber
will be used for studies of the decay
properties of positive kaons in a
liquid known as ‘genatron’. Two weeks
will be devoted to a run for the
Rutherford Laboratory, arranged after

* CERN COURIER, vol. 2, no. 4 (April 1962),
pp. 3-6.
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the breakdown of their synchrotron
‘Nimrod'.

Included in the ms beam feeding
the 81-cm chamber is a new 6-m-long
electrostatic separator, developed in
the NPA Division. Instead of having
both electrodes of stainless steel, as
in previous types, this separator has a
negative electrode of aluminium,
treated (anodized) to give it a thin
surface coating of aluminium oxide*.
Initial operating experience has con-
firmed the earlier laboratory tests and
the new separator produces electric
fields nearly twice as strong as before:
for example, 100-110 kV/cm over a
gap of 5 cm has already been held
for long periods, and even higher
fields have been achieved under
favourable conditions.

Technical run of British bubble
chamber

In the East hall, apart from the K°
experiments, only the d;, and og beam
lines had been finished and tested
up to the middle of August. In the
former, two experiments are to be
carried out: one on the charge
exchange of pions, using the polarized-
proton target, the other on the decays
of resonances by electromagnetic
interaction. The og beam line is for
the CERN 2-m bubble chamber.

Soon after the PS began operation
again, the dj; beam line (extended as
d22p) was used to give particles for a
‘technical’ run of the 152-cm British
National Hydrogen Bubble Chamber.

* Report CERN 64-50.

This was mainly to test the feasibility
of converting to a ‘Scotchlite’ retro-
directive illumination system, which
would enable the fiducial volume to be
almost doubled.

Initially the tests were rather disap-
pointing. The vapour-phase expan-
sion system of this chamber results
in liquid conditions under which very
small bubbles are produced and it
was found that a high-contrast (and
therefore slow) film was required to
photograph the tracks. With the
small lens aperture required to give
adequate depth of focus there was
then insufficient light available, from
the point source used, to give accep-
table picture quality. However, better
results were obtained later by changing
the operating conditions of theuv
chamber, and with different light
sources it would seem feasible to
adopt an illumination system of this
kind in some circumstances.

This was the final run of the bubble
chamber at CERN. The magnet, in
fact, had already left for England and
dismantling and shipment of the rest
was begun soon afterwards. The last
item to leave will be the vacuum
chamber itself, expected to travel by
road to the Rutherford Laboratory
about the end of September. By then
most of the physicists, engineers and
technicians who have been with the
chamber at CERN for the past 21/
years will also have returned. After
re-assembly next year, the bubble
chamber will be used in experiments
at the 7-GeV accelerator ‘Nimrod’ of
the Rutherford Laboratory @



BOOKS

Gravity, by George Gamow (London, Heinemann Educa-
tional Books Ltd.*, 1962 ; 5 s.), is number 17 in the Science
Study Series originated by the Physical Science Study
Committee in the U.S.A. and published under the auspices
of Educational Services Incorporated. The series aims to
give students and the general public ‘the writing of dis-
tinguished authors on the most stirring and fundamental
topics of science, from the smallest known particles to the
whole universe’. The primary purpose is to provide a
survey of each particular topic within the grasp of this
class of reader, although it is also hoped that the books
will serve as an encouragement for their further investiga-

tion of natural phenomena.

This volume is written {(and illustrated!) by a theoretical
physicist who is one of the foremost interpreters of science
to the layman, creater of the famous Mr. Tomkins a quarter
of a century ago. As might he expected, it is clearly
written, interesting, and instructive. Dealing with a sub-

jeet that is more ‘fundamental’ than ‘stirring’, at least at the
’ present time, it shounld nonetheless encourage many readers
to search for further informalion, whether it be of a histo-

rical or a scientific nature.

The story in fact follows historical progress in explaining
the current theoretical idcas on the nature of gravity,
dealing, as Gamow says, with the three greszt names in the
history of man’s understanding of gravity : Galileo Galilel,
lsaac Newton, and Albert Einstein. Six of the book’s ten
chapters - deal with the Newtonian theory of universal
gravitation, since this must remain the basis of any modern

refinement.

In discussing Galilco’s experiments on faliing bodies and
his formulation of the mathematical relations deseribing
free fall, 1the ideas of vectors and vector addition are
casily introduced, and this leads naturally te Newton’s
reasoning that a hpody moving fast enough above the earth
would never fall to the ground hut continuously circle
around our spherical planet like the moon (or z moderu
satellite). The logical development from these first thoughts
#to the theory of universal gravitation — that there is an
attractive force between any twe hodies proportional to the
product of their masses and inversely proportional to the
square of their distance apart — is then followed through,
after which there is a pause of one chapter whilst the basic
principles of the inflinitesimal calculus are cxplained.

One of the interesting things ahout Newton’s theory is
that its publication was held back for some twenty years
whilst its author developed the mathematical methods
necessary for its proper formulation. The differential and
integral calculus that resulted is now an essential part of
physics, and Gamow makes no excuses for including a
discussion of it in this book. *“These who are frightencd by
mathematical formulas can skip that chapter’, he says, ‘but
if you want to learn physics, please da try to understand
Chapter 37

Succeeding chapters deal expertly with Newton’s proof of
Kepler’s laws, the phenomenon of preecession, and the cause
* By arrangement with Doubleday and Co. Ine., MNew York, who

distribute this book on the continent of Eurcpe as well as in
the U.S.A,

of the tides. 1n the latter case, one is reminded that tidal
friction gradually slows down the earth’s rotation (so that a
day is now 0.0007 second longer than it was cenfury ago and
the century 14 seconds longer thar it would otherwise have
heen) and that the conservation of angular momentum in
consequence pushes the moon into orbits of steadily increa-
sing radius,

Some of the triumphs of celestial mechanies are then
recounted — the prediction of the plauet Uranus and later
of Plute, the calculation of the dates of eclipses (as a result
of which it appears that this year is in fact AD 1969 1), and
the perturhations of the earth’s orhit responsible for the ice
ages and other changes of climate over the millenia. A
chapter on rockets and space ships concludes this scetion
oun the classical theory.

The advance madce by Einstein, which even after half a
century still seems to have many conceptual difficaltics for
the layman, is well explained in this hook. The equivalence
principle, that there is mo cssential difference between the
gravitational field and any other accelerated system, here
seems almost obvious ; the bending of light rays in a gravi-
tational field follows naturally and a brief mention of non-
Euclidian geomelry serves to introduce the notion of the
curvature of space-time produced by material heodies.
Gravity is still far from heing explained, but we are one
step further from ‘the action at a distance” of Newton’s day.

The concluding chapter deals with some unselved problems
of gravity, including the fundamental one of the relationship
between gravity and the forces of electromagnetism and the
fundamental particles. An intercsting speculation, which
seems to have disappeared from the discussions surrounding
the neutrino experiments of the fast few years, is that there
may he somc econnexion between the neutrinoe and the
graviton (the ‘particle’ of the quantized gravitational field).

Finally, lovers of seience-fiction will be disappointed to
learn that gravitational shielding would depend on the
existence of ‘antigravity’, of particles with gravitational
repulsion instead of attraction, which would be contrary to
the equivalence principle. It is perhaps worth recalling
here that Gamow’s speculation on the possible (if impro-
bable) possession of antigravity by amtiparticles has since
heen disproved experimentally and the equivalence principle
itself has been confirmed to an extremely high order of
accuracy by the recent CERN experiment on K% decay,

A.G.H

Plasma kinetic theory, by D. C. Montgomery and
D. A. Tidman (New York, McGraw-Hill Book Co., 1964;
$11.50).

The authors of this book have set out to describe the
present state of the theory of plasmas and especially of the
kinetic theory. Their intention was to present and discuss
the latter on the basis of the phenomena known when the
book was published (1964), without, however, hazarding
too many explanations. It can be said at once that the book
clearly describes the principles of plasma kinetie theory,
hut it is not for the reader who wants to gain a grasp of the
subhject in a short time: the reader is expected to have
considerable mathematical knowledge concerning the
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mechanies of luids, clectromagnetic theory and statistical

mechanics.

In the first part, the authors recall the fundamentals of
classical kinetic theory for a system of particles interacting
through short-range forees. This is the case for molecular
gases, 1o which the Boltzmann transpert equation applies.
However, this theory is incapable of deseribing the behaviour
of charged particles interacting through long-range forces.
such as Coulomb forces. More specifically, although it is
possible 1o cnvisage a model of a molecular gas in which
two particles interact for an infinitely short period of
time, hecanse molecular forces vary as 1/ré, such u model is
no longer possible in a plasma, where the Couloml forces

vary as 1/r2

In the second part of the hook the anthors describe the
so-vialled BBGKY theory, which is the most systemalic and
the most powerful of the theories of statistical mechanies.
It is applied to a single-component plasma, to provide a
description, among other things, of its fluctuations and of the
adiahatic hypothesis.

The third part of the bhook deals with more specific
problems invelving a larger variety of physical phenomena
and plasmas more complex than the single-component one :
plasmas in magnetic fields, *hot” plasmas, electromagnetic
radiation, cte. Howcver, this third part, which is written

from a different point of view, cannot be read on its own.

In conclusion, this beok can be said to give u clear
account of plasma kinetic theory, but it is net an intro-
duction to plasmas aud should not he the first book to he
read on this subject.

D. Leroy

Votre

maison de confiance pour

Microfilms — Appareils photographiques
et dispositifs de lecture - Locations de
caméras - Travaux de développement en
régie.

Photocopies — Appareils d'éclairage et
dispositif de développement - Papiers
pour photographies - Installations pour la
photacopie.

Héliographie — Appareils d'éclairage et
machines a développer - Nouveauté:
HELIOMATIC, machine & héliographier
avec VARILUX permettant de faire varier
la puissance d'éclairage - Papiers pour
développements a sec et semi-humides.
Bureau-Offset — Machines-offset et
plaques-offset présensibilisées OZASOL.

Dessins — Machines 4 dessiner JENNY
et combinaison de dessins - Papiers a
dessin (papiers pour dessins de détails),
listes de piéces, papiers transparents (3
calquer), papier pour croquis.

Meubles pour serrer les plans — «Sys-
téme & suspension, a4 soulévement et &
abaissement».

Installations de reproduction pour hélio-
graphies, impression de plans, photo-
copies, travaux de photographie tech-
nique, réductions, agrandissements, tra-
vaux de développement de microfilms.

OZALID ZURICH

Seefeldstrasse 94 - Tél. (051) 24 4757

Vacuum

Pumps

Wismer AG

Oerlikonerstrasse 88
8057 Zurich
Tel. 051 46 40 40

Backing

with automatic addition and filtration

of oil.

Backing pumps working with

a high suction pressure

show appreciable losses of oil
which escapes

with the expelled air.

The problem of making up the oil
charge of the pump continuously and
automatically has been

solved by HERAEUS in a simple and
interesting way.

At the same time the pump ol

is filtered.

We shall be pleased to place detailed
documentation at the disposal
of our customers.
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NEW VARIABLE LEAK VALVE

Model 951—-5100

This new [eak valve offers unprece-
dented control sensitivity and stability
over a wide range of leak rates. It is
the only vaive that can consistently
control leaks as small as 1X10-10 torr-
liters per second. In addition, it can
be used for roughing small systems.

Some features are:

Ultra smooth low tforque operation
Bakeable open or closed, including

drive imechanism to 450° C
Welded stainless steel constructicn
Hundreds of closures. Replaceable

gasket assembly with saphire-copper

seal.
Order No. 851—-5100

Delivery: frem stock

For more information on this or other
Varian Vacuum Products call or write

)VARIAN

lnternational
Headquarters

Varian AG
Baarerstrasse 77
6300 Zug/Switzerland
Tel. 042/ 4 4555

FILLAMRERES

Weston connu dans le monde entier comme le plus ancien producteur
d’appareils de mesures éleciriques de haute qualité s’est spécialisé également
dans la production d’éléments de précision pour utilisation en é&lectronique.

Instr ts pour tableux é&lectriques, appareils poriatifs de laboratoire et de
service, pinces voli-ampéremétriques photo-cellules de mesure, relais,
potentiomatres-Trimmer, élé ts de sen écanisme

OLARTRON

SOLARTRON campie parmi les plus importants producteurs eurcpéens
d’appareils électroniques. La nouvelle série d'instruments se signale par une
haute précision, une construction robusie et moderne ainsi que par des prix
avantageux.

-Oscilloscopes, voltmétres numériques, alimentations stabilisées, générateurs
d'impulsions, oscillateurs, amplificateurs de mesure, calculateurs analegiques,
installations de surveillance pour utilisation industrielfe.

4

HEATH est e plus grand fabricant du monde d’appareils ¢lectroniques
«Construisez vous-méme». Les appareils Heathkit sont appréciés depuis des
années par une clientéle de plus en plus nombreuse et sont comparables &
tout produit fini au point de vue qualité.

Le programme de fabrication est frés vaste, plus de 250 appareils de mesures
électroniques, émetleurs, réceplewrs, radiotéléphones, ensemble de haute-
fidalité, matériel didaclique, appareils destinés aux navigateurs de plaisance,
aux autemobilistes, etc.

Tous les appareils sont livrables en boites de construction ou préts & V'emplai.

Par ailleurs, en tant que Sociélé Suisse du Grou-
pement Schlumberger, nous représentons également
les intéréts des Sociéiés suivantes: EMR -
ROCHAR - ACB - SEMAC - TOLANA - LEGPA -
LE BOEUF - KINTEL - QUENTIN.

Vente el service

ZURICH

Oy, X
DAYSTROM SA GENEVE
e

8, avenue de Frontenex, 1211 Genéve 6, t&l (022) 35 99 50.
333, Badenerstrasse, 8040 Zurich tél. (051) 52 88 80.
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39 Mc MULTISCALER SYSTEM

WITH AUTOMATIC RECORDING
OF INFORMATION

Completely transistorised

Guaranteed to work up to 55 C (131° F)

version of the system developed at CERN - the European
Organisation for Nuclear Research.

Compatible with CERN standard systems.

Results recorded by print, punch or magnetic tape.

Rapid adaptation by general control unit to all usual recording
systems.

Scaler input level : 500 mV min,, 12 V max. Resolution better than
30ns with triple pulsing.

ACCESSORY PLUG-IN UNITS :

# Code converter

Time base

Delay unit

Control unit

Scaler convertible from 2 ¥ 3 to 1 X 6 decades
10 channel pattern unit

Parameter indicator

Remote control box

LN BN 3N BN B BN J

OTHER PRODUCTS :

Fast discriminators

Fast linear gates

Triple coincidence units
Delay boxes

Attenuators

Photomultiplier bases
Transistorised power supplies

STUDY AND DEVELOPMENT OF SPECIAL APPARATUS

PLANNING AND PRODUCTION OF EQUIPMENT
FOR INDUSTRIAL AUTOMATISATION
AND DATA HANDLING

SOCIETE D’ELECTRONIQUE NUCLEAIRE

73, RUE DE LYON - GENEVE[SUISSE - TELEPHONE : (022) 44 29 40

AGENTS: ZDRICK OFFICE: M, Georges HERREN, Dipl. Ing. ETH. @ FRANCE:
S.ALP. MALAKOFF {Seinc) @ ITALY: SOC. EL. LOMBARDA-SELO MILAN @
GERMANY : HERFURTH GmbH, HAMBURG-ALTONA @ HOLLAND : DESSING-ELEC-
TRONICA AMSTERDAM-Z @ SWEDEN : OLTRONIX AB.VALLINGBY/STOCKHOLM @
U.S.A.: NUMINCO APOLLO, Pa. @ ISRAEL: PALEC LTD. TEL-AVIV @ AUSTRALIA:
A.A, GUTHRIE PTY, Lid. MARRICKVILLE, NSW. @




Did You
know......

... that there exists in the new BALZERS catalogue
Volume 1 a large informative section devoted to Ultra
High Vacuum components? It details all components
necessary for the construction of individual UHV pumping
units.

... that the catalogue shows in addition UHV pumping
units with a guaranteed final pressure of < 8 < 10- Torr,
ready for operation and completely tested, as well as
UHV experimental chambers, UHV measuring devices,
Mass Spectrometers and UHV coating units?

... that a copy of this catalogue is waiting for you?
Write today to:

BALZERS

BALZERS AKTIENGESELLSCHAFT FUR HOCHVAKUUMTECHNIK UND DUNNE SCHICHTEN
FL-9496 BALZERS, PRINCIPALITY OF LIECHTENSTEIN
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from Hewlett-Packard

Over 14 years of extensive experience in digital
instrumentation, particularly electronic counters,
was used in developing these first nuclear instru-
ments from Hewlett-Packard. They are the begin-
ning of a complete instrumentation program for
detecting, counting, displaying, and recording
nuclear events.

Advanced hp circuit design, components, and

manufacturing technigue offer you significantly
increased reliability. Also, packaging concepts
new to the nuclear instrumentation field give you
more flexibility in combining individual units for
specific applications.

Here, in block diagram form, are the new
Hewlett-Packard instruments:

Low-
voitage
Cetector Amplifier , Discriminator Scaling Digital
and pulse Signal —> or single- |1 and/or || readout % BCD
shaper channel ana- timing to auxiliary
lyzer circuitry equipment
Scintillation Detector Scaler
hp 10601A hp 5201L Pulse Height Analyzer/Scaler-Timer
hp 10602A hp 5202L Scaler-Timer
hp 10611A ; hp 5203L Scaler
hg 106127 High-voltage d
hp 10613A supply
hp 10614A
hp 5551A

Notice that a complete scintillation detector is in
one unit, single channel analyzer/scaler-timer
function in a second, while a third provides stable
driving voltages. Both the single channel analyzer
and the scaler-timer are in a single hp module,
The detector-includes Nal {Tl) crystal and photo
multiplier tube plus amplifier.

THREE SCALER-TIMERS OFFER BROAD VER-
SATILITY

5201L — A scaler-timer with a single channel
pulse height analyzer (ideal for differential gamma
ray analysis)

5202L — A scaler-timer with an integral discrim-
inator for growth counting.

5203L — A scaler without timer. Can be manually
operated, externally gated or slaved to a 5201L
or 52021

Both the 5201L and 5202L will totalize counts,
count for a preset time or register time for a pre-

set count. All three instruments have a muitiple
pulse resolution of 200 nsec and are available
with a choice of BCD outputs (-+-1-2-4-8) or
(+1-2-2-4).

SCINTILLATION DETECTORS

(3x3 or 2x2 inch; solid or well) are extremely
stable, well shielded units which feature high
resolution combined with focus ¢ontrol. Premium
selected crystals and photo multiplier tubes are
integrated in these detector assemblies. In addi-
tion, solid state amplifiers are included which
have gain and pulse shaping capability to drive
directly into a single channel analyzer. No addi-
tional linear amplifier is necessary.

The 5551A is a stable, highly regulated supply
offering an output of 170 to 1615 volts.

For maximum reliability in value-priced nuclear
instrumentation call your Hewlett-Packard Field
QOffice.

Switzerland
Ingenieurbiro M.P. Frey
Bern, Tel ((031) 420078

Belgium
Hewlett-Packard Benelux S.A.
Brussels, Tel. 11.22.20

HEWLETT W ACKARD

England
Hewlett-Packard Limited
Bedlord, Tel, 6.80.52

European Headquarters
Hewlett-Packard SA
Geneva, Switzerland, Tel. (022) 428150

France Itary )
Hewlett-Packard France Hewlett-Packard ltaliana S.p. A.
Paris 13e, Tel. 707.97.19 Milan, Tel. 83.15.84/5/6

Germany Rome-Eur, Tel. 581.25.44-5
Hewlett-Packard Vertriebs-G.m.b.H.
Frankiurt a.M,, Tel. 52.00.36

Holland Sclna, Tel. 83.08.30
Hewleft-Packard Benelux, N.V. @
Amsterdam,W., Tel. 13.28.9881354.99 Géteborg, Tel. 27.68.00

Sweden
HP Instrument AB
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ORGANIC

WORLD WIDE APPLICATIONS

A selection from our large list

of important customers

C.S.ILR.O. Adelaide
lLA.E.A Vienna
EURATOM
A.E.C. Chalk River
Brno Academy of Sciences
Saclay
Strasburg University
Bonn University
Kernreaktor, Karlsruhe
A.E.C. Athens
A.E.E. Trombay
Weizmann Institute
Bologna University
C.I.S.E. Milan
C.N.E.N. Rome
J.E.N.E.R. Norway
Clarendon Laboratory
Institute for Atomenergi, Kjeller
C.LLE.C.H. Poland
A.B. Atomenergi, Sweden
Uppsala University
Basle University
C.E.R.N., Geneva
Los Alamos Scientific Laboratory
Argonne National Laboratory
Brookhaven National Laboratory
Inst. Josef Stefan, Yugoslavia
Inst. of Nuclear Sciences Boris Kidrich
Admiralty
Cavendish Laboratory
CEGB. - |IC.L
Imperial College
University College, London
Medical Research Council
National Physical Laboratory
Nuclear Power Group
Harwell - Aldermaston
Winfrith Heath + Dounreay
Windscale « Rutherford Laboratories

SCINTILLATORS

NE1024 PLASTIC SCINTILLATOR

EXGELLENT LIGHT OUTPUT (65%, Anthracene)
Good light transmission . Low cost

NE 102A Plastic Scintillator gives excellent service to many research
workers throughout the world. Its use as a ‘standard’ is widely
acknowledged by the large number of references in the published
literature (see Reference Section in 1965/66 Catalogue). Increased
demand and improved techniques have now resulted in a 15% price
reduction for many sizes.

Nuclear Enterprises can supply any shape or size up to 1000 kg in
weight. Numerous applications for NE 102A include : cylinders for
counting of neutrons and gamma rays: annuli and wells for coinci-
dence units and sample counting; large slabs for counting of cosmic
rays and other high energy particles: thin sheets for alpha and beta
counting; large scintillators for body counting; and special shapes
(such as flow counter shown above for monitoring Doiinreay Mate-
rials Testing Reactor) for flow cells, and beta spectrometry.
Also available : loaded and unloaded liquid scintillators for internal
counting, pulse shape discrimination, large tanks, etc. Many other
organic, glass and crystal scintillators supplied. Fullest range of
scintillation chemicals available commercially. All associated
electronics.

Technical details and prices in 1965/66 Catalogue (102 pages fully illustrated) sent free on request

NUCLEAR ENTERPRISES (G.B.)

LTD.

Bankhead Crossway, Sighthill, Edinburgh, 11. Tel: CRAiglockhart 4060

ASSOCIATED COMPANY: NUCLEAR ENTERPRISES LTD., WINNIPEG.




