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Great political movements can often
be first perceived not as actual events:
federations, liberations, revolutions...
but in seemingly more relaxed domains
such as culture, art, basic science,
and even sporting events. It is as
if the collective mind had to be
prepared in some way before the ‘real
action’ is ready to start in earnest.
Thus, if we look at Europe as it
emerged from World War 2 in mid-
1945 — a continent broken up,
devasted and seemingly devoid of
means to make its voice heard — we
notice that in the minds of political
leaders and diplomats, the restoration
of Europe’s place in the world meant
not only the world of politics or
economics, but also, perhaps most
insistently, the world of culture.

The claim of physics

This conjunction was particularly evi-
dent in that post-war summer, when
the demonstration was made of the
down-to-earth might of a branch of
advanced science which, before the
war, was considered as one of the
most removed from immediate applica-
tions. In little more than six years,
nuclear physics became the main
instrument of power politics. Because
of this unexpected identity between
cultural achievement and worldly
power, it became natural for those
dreaming of European restoration
through European unity, to choose
scientific research as the proper field
for a first manifestation of that unity
on the cultural plane and, among the
domains of research, to choose
nuclear physics.

Physicists of Western and Central
Europe were not slow to grasp this
unique opportunity to unite their efforts
and to be sure that governments
would listen to them with favour.
Their main interest did not lie in the
direction of mastering nuclear techno-
logy, where the basic physical pheno-
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mena were already known, but in the
new frontiers of particle physics which
looked far more alluring. The example
of the United States, rich in insights
gained immediately after the war,
showed that new kinds of big equip-
ment were very helpful and it was
obvious that, at that time, similar
equipment could be obtained in
Europe only by pooling resources.

Thus it was recognized that to
promote the unity of European science
involved not only the familiar plane of
personnel and information exchanges,
but also the much more concrete
plane of big machines and a com-
monly owned piece of land under a
wholly new form of common Euro-
pean sovereignty. In this way, sub-
atomic physics showed its unique
vocation as a culturally motivated
mascot in the search for a politically
united Europe. It demonstrated that
culture and politics went together and
that the specific nature of its require-
ments pushed the unifying trend to-
wards a most realistic and conspicu-
ous way of expressing itself.

Such a common enterprise in ad-
vanced physics could be relied upon
to leave its mark not only in physics
but also in a much wider context. This
promise was quickly grasped by some
of the leading protagonists of a united
Europe. Two personal opinions which
the present writer has heard expressed
in private conversations may be quoted
as convenient illustrations. Professor
W. Heisenberg in the early 1950’s
considered that, on the way towards
Germany’s re-integration in the com-
mon aspirations of Western Europe,
full participation in acommon scientific
enterprise would be a significant and
readily acceptable step. In another and
very different region of European
politics, a prominent French politician
(who, at that time, was against the
idea of a restricted Common Market),
when hearing in 1954 that Britain was
among the signatories of the CERN
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An early deliberation, en route to the establish-
ment of the European Organization for Nuclear
Research, between two of its most illustrious
founders — Pierre Auger (left) and Niels Bohr.

(UNESCO Photograph)

Convention, exclaimed that CERN was
worth founding and financing if only
to prove that co-operation with the
United Kingdom was no less feasible
and desirable than that with any
Continental nation.

The showpiece of a United Europe

By that time, planning and machine-
designing activities of provisional
international groups assembled by the
incipient CERN were gathering speed
and most of the groups were already
located in Geneva. In late 1953, the
Proton Synchrotron Group of the
Provisional CERN organized a world
conference (the world, in this context,
being limited to Western Europe and
the United States) on advanced
accelerator design and construction
where papers were given by out-
standing guest experts as well as by
CERN staff. In his summing-up, Sir
John Cockcroft remarked that, once
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decided to embark on a joint effort,
Europe found itself quite easily in the
forefront of that particular line of
advance. Thus the original aim of
making Europe’s voice heard again on
the international scene, showed signs
of fulfilment even at this early stage.
A few years later, the synchro-
cyclotron came into operation, and
almost at once began to yield signifi-
cant results, on a par with those
obtained elsewhere with the most
advanced machines of the same kind.
In late 1959, when the proton synchro-
tron reached its full energy, CERN
could claim the complete fulfilment of
its original objective: Europe was in
possession of the most advanced and
powerful accelerator in the world.
This top-rank glamour was soon
recaptured by America, with its slightly
bigger machine at Brookhaven but the
prestige of the European achievement
remained, not only in quantitative
terms, but also as a re-assertion of a

traditionally European elegance of
conception and detailed execution.

Towards a world-wide role

In the prophetic dreams of its first
founders, united Europe should aim
not at the role of a self-sustained
isolated unit, a fortress against the
encroaching outsiders, but at becom-
ing a full participant on an equal level
in the activities and communications
involving the whole planet. In the same
spirit, the common enterprise in Eu-
ropean physics did not seek to put
itself apart from its counterparts in the
United States, the Soviet Union and
elsewhere but expected to entertain a
fruitful dialogue with all these col-
leagues and competitors.

At the beginning, for political
reasons prevailing in the early 1950’s,
the contact with America was by far
the easiest to maintain. Its first mani-
festation was the friendly rivalry be-
tween the physicists of united Europe
and those of the united universities on
the American East Coast. The latter's
common laboratory in Brookhaven
was in many ways a prefiguration of
what a common European institute
might become vyet its ambitions as
regards big equipment did not run
as high as those already entertained
in Europe. As soon as it became
obvious, that CERN wou/d build a very
powerful synchrotron, the Brookhaven
physicists found themselves in posses-
sion of a decisively effective whip to
flag up the zeal of their own purse-
keepers. Eventually they did obtain the
needed resources and, in this way,
European influence produced its first
direct impact on the conduct of
scientific affairs in America.

In the last years of construction and
the first years of use of the CERN
machines, this fruitful contact was
kept up by a constant stream of
American visitors and research fellows,
whose participation in CERN's life



was financed by the Ford Foundation
for several years. This tradition remains
unbroken to the present day.

The same years coincided with the
thaw of the Cold War. The Soviet
scientists, for whom the first Atoms-
for-Peace Conference held in Geneva
in 1955 provided an opportunity to
visit CERN, were impressed and paid
us the highest compliment — that of
following our example. The nuclear
institute at Dubna, already in existence
for several years, was transformed
into an international enterprise, in
which every member of the Soviet-led
group of nations was invited to take
part. Relations between Dubna and
CERN were, and remain, unvaryingly
cordial. It may be hard to imagine
to-day why they ever should have
been otherwise, yet if we remember
the early date at which they were
initiated it becomes obvious that
CERN played a forerunner role in
the East-West détente, a role to
which the then Director General
(C.J. Bakker) gave his wholehearted
support. A strong Soviet delegation
came to the CERN Accelerator Con-
ference in 1956; although some details
of its workings were at first reminiscent
of older and less confident times, they
melted away never to be seen
again.

In addition to these two sizable
partners, America and East Europe,
other scientifically advanced nations
— Japan, lIsrael, India and others —
developed a network of contacts which
became a significant part of CERN's
scientific function. The distinction of
possessing the most powerful acceler-
ator in the world was held by CERN
for only a few months but that of
offering the use of one of the two top-
rank machines lasted for several years
and was largely responsible for CERN’s
worldwide appeal. This was reinforced
in the late 1960's when CERN once
again found itself in possession in a
unique facility — the Storage Rings.
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They make possible a class of physical
experiments which cannot be at-
tempted anywhere else — an attraction
to which the particle physicists from
all parts of the world have eagerly
responded and which will retain its
effectiveness for many years to come.

On a somewhat more modest plane,
CERN's initiatives in the processing of
visual data (in particular for the com-
puter-aided analysis of bubble cham-
ber pictures and for the fully auto-
matic analysis of spark-chamber
tracks), have spread over the whole
world and became the starting-point
for other, more recent, devices invent-
ed elsewhere.

The new forms of co-operation

The political builders of a united
Europe have for many years witnessed
the continuing success of CERN; they
became accustomed to consider it as
an invitation to other initiatives, similar
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Symbol of European collaboration — the flags of
Austria, Belgium, Denmark, Federal Republic

of Germany, France, Greece, [taly, Netherlands,
Norway, Sweden, Switzerland and the United
Kingdom fly at the CERN site.
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in spirit but applicable to other
domains, including those of an eco-
nomic, industrial or managerial kind.
Some of CERN’s innovations,
expressed in purely organizational
terms, proved their relevance in this
extended context.

There has been, from the start, a
danger that CERN would become
just another research institute which
happens to be endowed and owned
not by one European state, but by
several, and for this reason able to
afford an unusual wealth of big
equipment. If it had stayed in this role,
it would still contribute to European
unity in general but not to the unity
of European physics. This danger was
noticed and steps to avoid it were
taken even before the synchrotron
began to function in 1959. The initial
try-out of the new forms of co-opera-
tion between CERN and the national
institutes took some time to develop
and to codify. By mid-1961 this task
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was largely completed (mainly by
J.B. Adams) and the scientific life
of CERN (under V.F. Weisskopf's
leadership) assumed its character of a
research ‘commonwealth’ centered on
the Geneva site but in no real sense
confined within its borders.

CERN’s experimental programme is
decided by deliberations in which
users from all nations, alongside the
CERN staff, take an effective part.
CERN’s equipment has become a
resource available to, and directed by,
the whole community of particle
physics in Europe (and, in certain
aspects, also beyond Europe).

This practice offers a working solu-
tion for at least two dilemmas which,
so far, have plagued other attempts at
European unification. Every common
enterprise in Europe has to decide
whether it is international or supra-
national. Should it be occupied only
with fostering and fortifying relations
between activities which take place in
its member nations or should it pursue
its own activity which, because it is
more widely based, would in some
way be rated above its national
counterparts? CERN seems to have
somehow succeeded in being both
inter- and supranational; moreover, it
may be hoped that its Commonwealth
shows none of that aloofness (or
arrogance) with which supranational-
ity is so often associated.

Once a role other than purely inter-
national is recognized as legitimate,
another dilemma arises: is the com-
monly owned institution to become
‘super’-national in the sense of — in
some way — crowning the sum-total
of national activities throughout the
whole territory of its membership, or
will it be simply ‘extra’-national,
standing as a sort of separate unit,
comparable to the national ones?
Some other European enterprises in
science and technology have in fact
ended up in this walled-off status
very unlike the present two-way

254

relationship existing between CERN
and its constituents.

The spreading pattern

The closest analogues to the pattern
inaugurated by CERN can of course
be found in the entreprises which are
both international and science-ori-
ented. Some of CERN's originators in
fact became, ten or twelve years later,
involved in the foundation of ESRO.
Although, in the first decade of its
existence, ESRO’s success was less
complete than CERN's, it should also
be said that the pattern had not been
followed with entire fidelity. Perhaps
it would be too much to correlate
directly these two divergencies; yet, in
the recent proposals for the re-organi-
zation of European space research,
some of the unCERN-like features of
the ESRO idea have been removed
and perhaps the new organization will
derive some benefit from this partial
return to the source.

The European Southern Observatory
(ESO) has been less widely publicized
but it had close collaboration with
CERN from the start and part of its
work takes place at CERN’s Geneva
site. The European Molecular Biology
Organization (EMBO) is pursuing very
different aims from those of CERN and
its development has accordingly pro-
ceeded on different lines. Yet, here
again, the contacts with CERN in its
Geneva setting were lively, cordial and
— it is to be hoped — ultimately
fruitful.

A parallel and a lesson

The correlation between the consoli-
dation of CERN and the complicated
course of the European idea through
the 1960’s found its reflection in the
fluctuating fortunes of the ‘300 GeV’
project, which was finally approved in
February 1971. The first plans for a
machine of this size were made
approximately at the time when the

unification of Europe was suffering a
set-back connected with the abortive
attempt to get Britain into the Com-
mon Market (1962-1963). Towards
the end of the same decade, the
European picture had changed and
with it the prospect of building the
SPS. The initiation of the procedures
to extend the Market and to build the
CERN Laboratory Il took place in a
nearly identical time sequence.

Now that the Common Market
covers practically all of Western
Europe, the effort which sustained a
restricted Europe can give place to the
build-up of peaceful and fruitful
co-operation between the united
Europe and the outside world. In this
respect, the enlargement of CERN
into an interconnected network of
inter-institute collaboration and the
concomitant extension of CERN's
validity from a regional to a world-
wide scene may pre-figure the future
role of Europe in the world at large.

CERN's origins, as a new departure
both in esoteric pursuit of pure
knowledge and in practical politics, are
worth some reflection in connection
with another eagerly debated topic.
One of the most frequently urged
features of European unification is the
creation of a jointly owned computer
industry as a counterpart to the world-
wide empire of IBM. It is advisable to
remember the lessons of the invisible,
and not always logical link between
the plane of material events and that
of the cultural, we might almost say
spiritual, values. IBM is not only a
seat of industrial power; it is also the
source of an important, scientifically
creative intellectual effort. Neither of
these two categories of success could
have been achieved without the other.
The European spirit, as foreshadowed
by CERN, first became visible on a
plane seemingly remote from all
wordly preoccupations. Perhaps this
is, after all, the most realistic way to
practical achievement.



CERN News

The cross-hatched area is the access road
between Laboratories | and Il which was opened
to internal traffic on 10 September. Although
this road lies entirely within the French part

of the CERN site, the necessary arrangements
had to be agreed by both the French and the
Swiss authorities since it provides access

to the territories of both countries via the western
section of the CERN site.

The tunnel under the Route Nationale 84 viewed
from the Lab. Il side. In the background on

the left is the building of the Technical

Services and Buildings Division.

Opening of inter-
Laboratory link

The road and access tunnel between
Laboratory | and Laboratory Il were
opened to internal traffic on 10 Sep-
tember.

When the new site for the construc-
tion of the SPS in Laboratory Il was
made available for the use of CERN,
agreement was reached between
the host countries (France and Swit-
zerland) and the Organization to open
a tunnel passing under the road
R.N. 84 in France in order to link the
two CERN Laboratories. The discus-
sions of the detailed arrangements
were difficult because of the unique
problems to be solved taking account
of the geographical location of CERN
with its installations on both sides of
the Franco-Swiss border. Many
governmental authorities in both coun-
tries were involved (Foreign Affairs
Ministries, Customs authorities, Police,
etc.), and the number of lawyers and
documents that had to be consulted
was daunting.

The purpose of the link is to allow
personnel and goods to move easily
within the Laboratories as is neces-
sary for the smooth functioning of the
work of CERN. At the same time, the
rights of the host countries to imple-
ment the necessary police and cus-
toms checks have to be safeguarded.
The crux of the discussions was how
the principle of the territorial unity of
CERN could be reconciled with the
sovereign rights of France and Swit-
zerland.

The Laboratory | site is well defined
and fenced in. The Laboratory Il site,
however, is open and (with the excep-
tion of the auxiliary buildings, access
shafts and office/laboratory area,
which are fenced in) the whole site is
freely accessible. The roads are public
and the farmers, subject to certain
conditions, can continue to farm the
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land. In spite of these differences,
CERN was concerned to maintain its
territorial unity.

Furthermore, it had to be borne in
mind that, although the actual road
and access tunnel is a link between
two areas of French territory (the
West Area of Laboratory |, where the
ISR etc. have been built, is located on
French territory) the Swiss authorities
were directly concerned since there
are entrances on their territory into
Laboratory | not controlled by the
normal customs posts. Their interests
had therefore to be taken into account
but since they coincided with those of
the French authorities it was possible
to meet them by siting the customs
posts together.

Regulations have been laid down to
prevent persons not connected with
CERN from using the link. They may be
summarized as follows:

— the tunnel may be used for official
purposes only, and only by CERN
vehicles, or specially authorized pri-
vate vehicles carrying CERN per-
sonnel holding a ‘carte de légitima-
tion’ or an ‘attestation de fonction’
or régie personnel with a special
authorization. Outside the two Labo-
ratory sites and the direct routes
between them, personnel must hold
the usual documents required under
Swiss and French law for crossing
the frontier;

— the tunnel may be used only for
direct journeys between the two
Laboratories and at no time for any
other destination in France or Switzer-
land (e.g. between home and work);
— no private property may be trans-
ported and CERN property must be
accompanied by the proper documen-
tation;

— the tunnel may not be used by
contractors or their employees even if
travelling in an authorized vehicle.

A check system has been worked
out in line with these regulations.
First of all, officials of the CERN
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Security Service continuously super-
vise the movement of personnel and
goods. All users of the link must
follow the instructions of these offi-
cials who may turn back persons or
vehicles not satisfying the conditions
laid down in the regulations. In addi-
tion, the French and Swiss police and
customs authorities may make spot
checks at any time at a post sited near
the tunnel or at the CERN entrances
on their territory. Persons infringing
the regulations will be subject to
internal disciplinary measures, quite
apart from any steps taken by the
customs and police authorities of the
host countries.

These arrangements meant that
CERN ‘lost” part of its grounds,
namely the new access road to the
tunnel (the hatched area in the
illustration). This portion is now
accessible to persons who do not
belong to CERN, namely the customs
and police officials of the host

The 1T m photometric telescope installed at the
European Southern Observatory at La Silla

in Chile. This telescope will be the first to receive
the computer control system developed by

the ESO-CERN collaboration. Equipment left
CERN for Chile on 3 September.

(Photo ESO)

countries, who may proceed to their
check post by the following routes:

— (France) crossing the frontier by
R.N. 84 and entering the CERN site
(Swiss part first, then French), or
crossing from North to South by the
tunnel under R.N. 84;

— (Switzerland) entering the CERN
site and crossing several hundred
yards of French territory to reach the
check post.

The inter-Laboratory link will be of
great importance in helping CERN to
operate smoothly and efficiently,
thanks to the good will and under-
standing of the French and Swiss
authorities.

Computer goes to Chile

The first concrete result of the CERN-
ESO collaboration should by now have
arrived on the mountain top at the
La Silla Observatory of ESO in Chile.



The control system was thoroughly checked
before being sent off and the photograph shows
the typing in of a test programme in the ESO
laboratory at CERN.

It is a control system which is to be
fitted to the 1 m photometric telescope.
The system is believed to be the most
advanced so far built and to give the
astronomer an ease and precision of
control never before achieved.

Designed by people whose back-
ground is of computers and machine
control, it is not surprising to find that
the system differs markedly from
tradition. The astronomer has the
tendency to think about how to make
his controls fit the telescope he has
engineered; the control engineer how
to adapt the telescope to the control
system he sees right for the job.

The particular model being fitted to
the 1 m photometric telescope is really
an off-shoot of the design for the
ESO 3.6 m reflector which is being
designed at CERN. So good have the
test-bed results been that it has also
been decided to fit a similar system to
the ‘Schmidt telescope at La Silla at
the same time as its mechanical drive
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problems are sorted out and a third
example to the 1.5 m Danish telescope
now under construction.

The drive motor employed for each
of the telescope axes is a complicated
device containing several windings
which allow the motor to remain
locked in position or rotate over a
speed range of a million to one. This
motor drives the 1 m directly through
a worm gear. For the 3.6 m which
will be driven through helical gears,
it is proposed to avoid back lash by
using two motors set back to back.
On the shaft of the motor is a generator
and digitiser connected to a standard-
ized interface unit linking the drive
with the computer. Reference position
for the telescope is preset and the
instrument will take up this position
on switching on.

Once the correct siderical time has
been typed in, the system is ready to
go. In the memory are coordinates of
stars as quoted in the catalogues or

fed in by the astronomer for a series
of observations, together with the
necessary astronomical corrections for
relating these co-ordinates to the stars’
actual position. A simple instruction
and the dome will open at the optimum
place while the telescope swings
round to point towards the star indi-
cated, the computer compensating
continuously for the earth’s rotation.
The astronomer can then adjust the
setting by hand through the compu-
ter's speed control. For major move-
ments of the telescope the instrument
is automatically brought up to the safe
maximum speed and then decelerated
regularly as the telescope nears its
target. If the astronomer wants to
check on background light he has only
to indicate how far the telescope
should be off-set and the computer
will remember what position to come
back to after the measurement.

The system for the 3.6 m will
certainly be much more elaborate and
it is planned to connect the central
computer, in the memory of which will
be stored the co-ordinates of a large
number of stars, to all other telescopes
of the Observatory with computerized
control systems.

The telescope is fully protected
against computer failure — the night-
mare of the chap who doesn’t really
trust electronics — and the astronomer
can override the system at any time.
A nice detail is a circuit breaker which
operates at a precise angle of tilt
and which prevents the telescope from
being driven outside its safe limits.
It consists essentially of a ball bearing
carried in a conical pot. At a certain
angle of tilt regardless of the rotational
position the ball rolls out disconnecting
the circuit — simple but effective.

6600 moves house

In the March issue (page 72) we
described the manoeuvres initiated by
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the Data Handling Division to bring
all the central computers into the new
computer centre (building 513). These
manoeuvres were necessary in order to
avoid interruption to the computing
service and have recently involved the
move of the CDC 6600.

The work in moving the various
sections of the 6600 began on
6 September when the peripheral
equipment (including magnetic units,
card readers and punches, printers,
etc.) was disconnected. These units
are installed on the CDC 6400 B,
which is taking up some of the 6600
part of the CERN SCOPE workload.
Subsequently, in the old computer
centre (building 510), the dismantling
of the four sectors of the 6600 and
their transport for reassembly in build-
ing 513 in the immediate vicinity of
the CDC 7600 computer got under-
way.

At the end of October, it will be the
turn of the CDC 6500 to be dismantled
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so that its peripheral equipment can
be transferred to the 6600, which will
become operational in its new home
at the beginning of November.
Another related move from the old

to the new computer centre is that of

40 000 magnetic tapes, each packed
in a tin giving roughly the shape and
weight of a cheese. This began in the
middle of September.

Human computer
in action again

It has become something of a tradition
to close the lecture series organized
for the Summer Vacation Students
with a display of mental arithmetic
agility from CERN’s human computer
— Wim Klein. This year, on 5 Sep-
tember, an additional touch of spice
was added to the proceedings by
Klein’s response to a mathematical
challenge.

Wim Klein extracted the nineteenth root of a 133
digit number in his head in 8 minutes. He is
photographed with his mental wheels turning

as he checks his result (below on the right)
against the huge number strung out along the
top of the blackboard.

The challenge, accompanied by a
financial inducement, was reported
from Mexico where a mathematician
had worked out the nineteenth root
of a 133 digit number completely in
his head in 30 minutes. Klein offered
to attempt to beat this in front of his
student audience. In fact the audience
was supplemented by many other
people from CERN so that over
200 assembled to witness the event
in the Main Auditorium.

The first step was to compile the
7 digit number which would be the
nineteenth root, the first digit neces-
sarily being a ‘9’ so as to ensure that
the nineteenth power would have
133 digits. Six ‘digit submission
forms” were passed into different
parts of the audience. One person,
witnessed by one other, selected a
digit to correspond to the digit place
indicated on his form and then typed
his choice into a computer terminal
specially installed in the Auditorium.
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The Split Field Magnet in position at intersection
region 1-4 of the ISR. Tests with the magnet
powered have revealed no perturbation of the
beams orbiting the storage rings and the start

of the experimental programme using the

SFM is not far away.

Each form thus carried two signatures
and each selected digit was known to
only two people. Only the computer
knew the full 7 digit number.

In the computer, the nineteenth
power was calculated and transmitted
to the Auditorium. It took five minutes
to write the 133 digits out across the
blackboard and to check them and it
was at 9.35 h that Klein turned to the
blackboard to confront the number for
the first time. At 9.40 h he wrote a
7 digit number on the board but asked
for it to be considered provisional. At
9.43 h he had completed his mental
checks and declared that he be-
lieved the nineteenth root that he
had written down to be the correct
one.

The people from the audience who
had selected digits were called upon
one by one to call out their choice.
The computer also was asked to print
out its input. Wim Klein's answer —
9267143 — was correct.
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Split Field Magnet
operates at the Storage
Rings

After its installation in intersection
region |-4 of the ISR at the end of
May (see vol. 13, page 182), the
Split Field Magnet (SFM) was
powered on 30July. When the magnet-
ic fields had been carefully adjusted
to the right values for a nominal field
of 1 T, protons were injected into the
two rings at an energy of 22 GeV and
they circulated with no ill effects from
the additional fields to which they
were subjected. The compensator
magnets and magnetic screens, which
are designed to correct the perturba-
tions caused by the SFM, performed
well. .

Further tests took place on 7 and
9 August. At 26 GeV, with beams of
7 Ain Ring 1 and 8.6 A in Ring 2, the
loss rates were less than 10 ppm/min,

which meant that the conditions for
physics were very satisfactory. Lumi-
nosity measurements have revealed
that the losses due to the introduction
of the SFM are negligible and the
data so far indicate that the teams in
the other intersection regions have no
need to worry about the Split Field
Magnet.

This trouble-free start-up has made
it possible to start detector tests
straight away. The two forward detec-
tors (using multiwire proportional
chambers) have been assembled and
thoroughly tested. They are already
providing data which are being used
to check the analysis programs and
will be installed during the mid-
October ISR shutdown. Several teams
will then be able to begin their experi-
ments. The central detector will be
fitted during the long annual shut-
down and should be ready for use
in 1974,



From left to right — four stages of the electrical
field configuration set up in an lonization Beam
Scanner (IBS) during a single scan across the
aperture of the accelerator. The changing
voltages sweep the earth potential from one
side to the other.
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Looking at a beam
with an lonization
Beam Scanner

lonization Beam Scanners (IBS) have
been under development at CERN for
several years. They are now in use in
the main ring of the 28 GeV proton
synchrotron and in the 800 MeV
Booster. In the last issue we repro-
duced photographs of the beam in
the 400 GeV NAL accelerator also
taken with this type of IBS.

The IBS is a non-destructive beam
monitor which measures the trans-
verse density distribution of particles
in an accelerated beam with a spatial
resolution of better than 1 mm. It
makes use of the electrons produced
in ionization of the residual gas in the
accelerator vacuum chamber by the
beam: the number of liberated elec-
trons per unit volume beam is pro-
portional to the density of the proton
beam which traversed the volume.
Counting these electrons is a con-
venient way of monitoring the beam.

Similar systems have been used in
the Zero Gradient Synchrotron at
Argonne where a uniform electric
field pulled out the electrons pro-
duced by ionization on to an array of
detectors. The accuracy was not par-
ticularly high since the dimensions of
the Argonne beam (several centi-
meters) did not call for high spatial
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resolution. The limited accuracy was
due partly to the small number of
detectors installed and partly to the
dependence of the electrons’ trajec-
tory on their direction and initial
energy.

In the case of the CERN PS, such a
system would . have called for the
installation of 40 to 80 detectors in
order to achieve a tolerable spatial
resolution and the electronics would
then have become extremely com-
plex. A system was therefore devel-
oped using only one pick-up elec-
trode which scans the beam trans-
versely. The electrons are directed
onto the electrode by a combination of
magnetic and electric fields. The liber-
ated electrons spiral around the lines
of equipotential. The pick-up electrode
is linked to the earth potential so that
the earth equipotential lines always
passes through the electrode. Varia-
tions in the electric field produce a
lateral shift of the equipotentials and,
particularly, of the earth equipotential
sweeping it across the beam aperture.

Two types of detector have been
designed. The first type, which was
initially preferred for its simplicity,
consists of three plates of which the
central one is the pick-up electrode
and the two outer ones provide an
electric field to collimate electrons
passing between them. They also act
as a barrier to high energy electrons
which are released slightly outside the
zero equipotential and would other-

wise hit the electrode. The second
type makes use of the first dynode of
an electron multiplexer in order to
increase the device's sensitivity.-

The scanning time, which is a
function of the device’s sensitivity and
of the number of electrons in the
vacuum chamber, has reached 1 us in
the PS with a beam intensity of 10
particles per pulse at a pressure of
2x10-° torr. This may be reduced
still further by improving the sensi-
tivity of the electron multiplexer since
the theoretical limit of the scanning
time is defined by the time of flight
of the electrons, namely 50 to 100 ns.

There are limitations of the IBS due
to the beam’s space charge which
disturbs the electric field configura-
tion and modifies the electron tra-
jectories. It is, therefore, essential to
use as high a potential as possible.
Although the perturbations can be
corrected in the case of the PS and
Booster, the IBS cannot be used in
the ISR where the intensity of the
circulating beam is too high.

Two IBS devices have been instal-
led in each of the four superposed
rings of the Booster; they scan the
beam in the horizontal and vertical
planes respectively. During the com-
missioning of the Booster, these ion-
ization beam scanners are giving very
valuable information, particularly in
relation to beam instabilities, and beam
profiles are acquired at a much faster
rate than with conventional targets.



IBS signals picked up during a pulse of the
proton synchrotron at the beginning of
September. An internal target, fast ejection and
slow ejection affected the beam intensity at
different stages of the machine cycle.
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Physics with the
Omega spectrometer

The Omega spectrometer (which is
now operating with both coils in
place giving a field of 1.8 T) ran in
August after two disappointing periods
in April and June when PS break-
downs serenely curtailed the running
time. By running parasitically with
Gargamelle in July for a few days,
using 5 % of the beam (one bunch),
the spectrometer and three of the
‘triggers’ were prepared for the August
data taking period.

The Birmingham-Rutherford-West-
field College group, who are studying
neutral bosons in the mass range
1-2 GeV/c? using a slow neutron
trigger, successfully reduced their
background triggering rate by building
an 80 ton lead collimator inside the
magnet. The other two experiments
were of the Glasgow-Saclay group
with a fast anti-lambda trigger studying
strange bosons decaying into baryon-
antibaryon pairs and the Bari-Bonn-
CERN - Daresbury - Liverpool - Milan
group with a slow recoil proton trigger
studying charged mesons.

Each group recorded about 1.2 M
triggers, roughly 40 % of their expected
total data. The average data taking
efficiency was 75% and the spark
chambers and Plumbicons performed
well with a constant efficiency of more
than 80 % for four-pronged events.
With 80 spark chamber gaps down-
stream of the target and 32 gaps on
either side this is quite satisfactory.

Included in the August run was a
test for the experiment of the CERN-
Collége de France-Ecole Polytechni-
que-Orsay group (using a fast proton
trigger to study baryon exchange)
which gave promising results. This
experiment involves a large high
pressure Cherenkov counter and multi-
wire proportional chambers.

The experiment of the CERN-ETH-

Freiburg - Karlsruhe - Saclay group,
using a fast lambda trigger did not run
in August but took a small amount of
data in June and should be completed
in October.

On 12 December the large atmos-
pheric pressure Cherenkov counter
installed downstream of Omega will
be removed to be doubled in size in
order to cover the whole of the
horizontal aperture of the magnet. By
this date it is hoped to complete two
more of the experiments and to be
ready for a sixth experiment, that of
the CERN-ETH group who will trigger
on neutral kaons accompanied by
charged prongs.

The physicists are working hard to
understand the data just taken. Most
of the processing of the data will take
place outside CERN with only small
samples analyzed on the CDC 7600.

Neutral currents

The discovery of neutral currents in
the course of neutrino experiments in
the heavy liquid bubble chamber,
Gargamelle, is regarded as one of the
most important results ever achieved
at CERN. It has been supported by
further evidence of neutral currents in
an experiment with very high energy
neutrinos at the National Accelerator
Laboratory, USA.

A Press Release on the discovery
has already been issued and we will
be telling the story in the next issue
of CERN COURIER as part of the
report of the recent Conferences at
Bonn and Aix-en-Provence.
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Around the Laboratories

Polarization measurements on the accelerated
beam in the ZGS at Argonne. When the pulsed
quadrupoles are not powered, the depolarizing
resonances (which occur at the momenta
indicated by arrows along the x-axis) greatly
reduce the beam polarization. With the quads
on, healthy polarization is achieved up to high
momenta.

ARGONNE
Polarized protons

We reported briefly last month that
polarized protons have been accel-
erated in the Zero Gradient Synchro-
tron at Argonne and we now have
more information on this ‘first ever
achievement. ~

The acceleration of polarized pro
tons in the ZGS had been under con-
sideration for several years because
the weak focusing, zero gradient
characteristics of the ZGS ring mag-
nets make the accelerator uniquely
well suited. Two factors led to the
decision, two years ago, to pursue the
project. First, it became apparent that
the Auckland Nuclear Accessory Com-
pany Ltd. in New Zealand had the
expertise to build a suitable polarized
proton source. Second, a strong
interest in experiments with high
energy polarized beams came from
A.D. Krisch and his colleagues at the
University of Michigan. This group
were willing to give considerable time
and effort to the project.

In fiscal year 1972 about $ 225 000
was assigned to bringing a polarized
proton source into action at the ZGS.
Construction of the source began in
1972 and acceptance tests were com-
pleted in Auckland in April 1973. The
source was operated for over 50 hours
with no failures and, with no adjust-
ments, continually met or exceeded
the contract specifications (polarized
deuteron output of at least 6 pA with
tensor polarization of at least 85 %).
The source arrived at Argonne at the
beginning of May.

Another development relating to
the project was the installation at the
ZGS of a second 750 keV preacceler-
ator in January 1973. It is situated
alongside the old preaccelerator and
provides beam via two 90° bends to
the 50 MeV linac. The two preacceler-
ators can be alternated on a pulse-
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to-pulse basis and this mode of
operation was used from February to
April when a 50 MeV negative
hydrogen ion beam was delivered to
the booster project while the ZGS
operated normally with protons. The
polarized source is now péermanently
installed in the new preaccelerator but
it is still possible to deliver negative
ions to the booster using the old
preaccelerator while polarized protons
are accelerated in the ZGS.

There was close cooperation be-
tween members of the Accelerator
Division led by R. Martin and the
Michigan group, plus collaborators
from St. Louis University. The univer-
sity group built a 50 MeV polarimeter
that was used in the linac beam and
designed the high energy polarimeter
which is installed in the Experimental
Area.

The Argonne staff also studied the
accelerator physics involved in accel-
erating the polarized protons from
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50 MeV to 12 GeV. Various resonances
at particular energies, which could
depolarize the beam, were identified
and their strengths predicted. A sys-
tem of pulsed quadrupole magnets
was constructed to enable the ‘tune’
of the ZGS to be changed very rapidly
twelve times in each cycle to permit
the beam to pass quickly through
these resonances.

The programme to reach 12 GeV
was divided in two stages. The first
aimed for 6 GeV in July 1973; the
second aims for 12 GeV before the
end of this year. A 50 MeV proton
beam was obtained from the linac on
29 June with a polarization of 70 %;
the current ranged from 3 to 4 uA.
Effort moved to the main ring on
5 July and was successfully concluded
on 22 July. The goal of 6 GeV was
reached with a polarization of
(62 - 15) %. In addition, the experi-
mental team succeeded in making a
total cross-section measurement of



The SIN 590 MeV ring cyclotron photographed
before the vault was closed with shielding. All
eight sector magnets are in place plus one of the
four r.f. cavities.

(Photo Villigen)
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the scattering of polarized protons
from a polarized proton target at
3.5 GeV. During this period the
circulating intensity in the accelerator
was approximatively 3 x 10® protons
per pulse and about 10% was
extracted and transmitted to the
experiment.

Comparing the operating experience
with the theoretical calculations indi-
cated that the two strongest depolar-
izing resonances are at 3.7 and
4.6 GeV and, en route to 6 GeV, these
resonances were passed successfully.
No substantial problem was encoun-
tered in doing this although the
timing precision required for pulsing
the quadrupoles (0.5 ms) and meas-
uring the resulting polarization of the
extracted beam took a long time to
sort out. There is considerable opti-
mism that, when the programme
resumes later this year, it will be
possible to accelerate to 12 GeV with
relatively little difficulty despite four

more depolarizing resonances lurking
between 6 and 12 GeV.

There is a great deal of interest
within the ZGS users community in
polarized proton physics research. The
Argonne-Michigan-St. Louis collabo-
ration will continue their run in the
Autumn, taking a comprehensive set
of elastic scattering differential cross-
section measurements. At the same
time, another Argonne group will be
using the Effective Mass Spectro-
meter to study baryon resonance pro-
duction with a polarized beam. Later
there will be a University of Pennsyl-
vania experiment to study asym-
metries in inclusive processes and a
University of Chicago experiment ‘is
scheduled to investigate a question of
great interest at Argonne, namely,
whether or not a polarized proton
beam is a good source of polarized
hyperons. If the answer turns out in
the affirmative, it should open the way
for a number of very interesting weak

interaction experiments on hyperon
decay at the ZGS.

VILLIGEN
SIN cyclotron nears
commissioning

On 30 June the general public was
able to see the ‘meson factory’ at
Villigen, Switzerland, prior to the two
cyclotron vaults of the 72 MeV
injector and the 530 MeV ring cyclo-
tron being covered with shielding
roofs. This ‘open house’ was a big
success attracting more than 2500
people showing their interest in this
national research facility. After an
introductory talk on particle research
with accelerators, people toured the
accelerator vaults, experimental hall,
control room and power supply
stations.

Work on the two accelerators has
continued vigorously. The status of the
project in August was as follows: the
injector cyclotron from Philips is being
commissioned. To celebrate the Swiss
national holiday, the Dutch team
working on the injector produced the
first internal proton beam on 1 August.
A few days later the design energy of
72 MeV was reached with internal
currents up to 3 pA, limited only by
the available shielding. Atlow energies,
beams of about 50 pA have been
obtained. In early September the
extraction septum was installed and
the first extracted beam is expected a
few weeks later. The contract between
SIN and Philips calls for an extracted
current of 100 pA.

Meanwhile the ring cyclotron is
also approaching completion. The
30 m long beam-line between injector
and ring is practically ready. All ring
components have been tested and the
final assembly will be finished in
October. The first beam at the design
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Spectrometer for the study of positive kaon decays
at Serpukhov. The major detectors are three
streamer chambers (SC, MSC, MSC) extending
over a total length of almost 9 m. A DISC counter
is used in the identification of the incoming
kaons and a series of other counters C, to C,,
are used in the triggering system to select the
interesting events.

Momentum spectrum of positive kaon decays
showing clear peaks for the decays yielding two
pions and two muons.

energy of 590 MeV is awaited as a
Christmas present. Assembly of beam-
lines, targets and shielding blocks in
the experimental areaisin an advanced
stage too and the first experiment is
expected to start in Spring 1974.

SERPUKHOV
Spectrometer with
streamer chambers

In order to study positive kaon decays,
a magnetic spectrometer equipped
with streamer chambers has been
built at the Institute for High Energy
Physics, Serpukhov.

A slow kaon beam is separated from
a secondary beam and the kaons are
identified by means of a DISC counter
and scintillation counters. The charged
products of kaon decay are recorded
in an array of three streamer chambers,

triggered by large scintillation coun-
ters. In the first streamer chamber
(indicated as SC in the diagram) the
momentum of the charged particles
produced during the decay can be
measured to an accuracy of within 1 %.
The following two chambers (MSC)
are shower-type streamer chamber,
their purpose being to identify the
positrons and record the gammas
from the decays.

Decays involving the production of
neutral pions are analysed using a
total absorption Cherenkov counter.
Other counters (C: to Cii) provide
various trigger pulses. Over 100 000
photographs of positive kaon decay
have been collected and the events
are being processed using a bubble
chamber programme. So far, the
momentum spectrum of 20 000 decays
has been measured. It clearly picks
out the pion and muon decay chan-
nels corresponding to the decay
giving two pions K*r, and that giving

two muons K*p.. This then gives the
branching ratio of K*m. compared
with K+u.. After small corrections for
other decay channels and for pion
interaction with nuclei in counters and
the targets, the ratio has been meas-
ured as 0.329 + 0.006 which is close
to the value of 0.328 obtained by
averaging world data.

Work is at present concentrating on
processing data on the decay into a
muon, a neutrino and a gamma.

The experimental programme, in
general, is in full flight with about
twenty experiments under way or set-
ting up. Only 30 % of the programme
involves Serpukhov scientists as there
is extensive participation from other
Laboratories in the Soviet Union
(Dubna, ITEP, etc...) and from other
European groups via CERN and the
collaboration with France (centred
particularly on exploitation of the
Saclay-built hydrogen bubble cham-
ber, Mirabelle). Mirabelle has taken
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over 200 000 photographs using the
highest energy separated beams cur-
rently available in the world (see
vol. 12, page 172) and has now been
joined by a Dubna-built 2 m chamber,
Ludmilla, with which experiments are
beginning.

The accelerator operates at an
average intensity of 2x10'* protons
per pulse at a rate of 8 cycles per
minute and usually provides beam to
about five experiments at a time. One
beam-line provides pions, kaons, pro-
tons, antiprotons, deuterons and anti-
deuterons in the momentum range 30
to 65 GeV/c. A similar beam-Iline
covers the momentum range 20 to
50 GeV/c. There are channels for
neutral particles and muons. An r.f.
separated beam takes particles to
Mirabelle and the same ejected beam
is used to supply particles for Lud-
milla. A neutrino beam is being built
and is scheduled for first operation at
the end of this year as also is the
heavy liquid bubble chamber, SKAT.

KARLSRUHE
Good field from
magnet D2a

The pulsed superconducting dipole,
D2a, was successfully tested in July
at the Institut fiir Experimentelle
Kernphysik, Karlsruhe. It reached a
maximum field of 4.7 T. This magnet is
part of the programme of GESSS, the
European collaboration of Rutherford,
Saclay and Karlsruhe for the develop-
ment of pulsed superconducting mag-
nets. In line with the parameters
evolved by GESSS as suitable for
large synchrotrons, dipole D2a is of
full length and is designed to achieve
good field quality throughout the
cycle.

The main parameters are — length
1.4 m, inner coil aperture 8 cm, peak

field 4.5 T. Two iron shells with cir-
cular inner bores of 17.2 and 21.6 cm
diameter are available to shield the
field and to enhance its value within
the aperture by about 30%. The
smaller shell which saturates at the
higher fields was used in the July
tests (the other one which was not
used remains unsaturated throughout
the cycle).

The magnet coil consists of two
symmetrical poles each with five semi-
cylindrical double pancakes of cabled
conductor. The pancakes are potted in
epoxy and spaced radially to provide
access for the helium. The cable is
made up of twelve strands of niobium
titanium multifilamentary supercon-
ductor wound around a central strand.
It is shaped to a 2.1 by 2.6 mm? cross-
section and soldered. Each strand has
a diameter of 0.54 mm and contains
1000 filaments of 12 um diameter in a
copper matrix. The design current is
1500 Aat45T.

The superconducting dipole, D2a, being
assembled in its horizontal cryostat at Karlsruhe.
The magnet has reached a field of 4.7 T with
good field homogeneity during its tests.

(Photo Karlsruhe)

The field homogeneity across the
aperture was measured and the follow-
ing field coefficients were found at an
aperture radius of 30 mm and a dipole

field level of 4.5 T: quadrupole
2.5x107%, sextupole 0.7x1073 octu-
pole 0.3x10~* and decapole 0.3x10-3,
Apart from the quadrupole term, which
can be readily corrected, these values
are within the tolerances required for
magnets such as could be used in a
1000 GeV machine as studied by the
GESSS Machine Design Committee.
Significant dependence on the field
level was observed only for the sextu-
pole component which rose from 0.4
to 0.7x107* at low fields. Losses, due
to eddy currents in the soldered
cable, reached about 50 W for a peak
field of 4.5 T and a rise time of 5 s.
This is within the expected range for
the type of conductor and cable used.

Training (an increase in the maxi-
mum field obtained in successive
quenches) was observed. About
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Photograph taken in the T metre bubble chamber

at Dubna recording neutron-proton inter-
actions. A 5 GeV neutron beam was fed to

the chamber, produced by accelerating deuterons

in the synchrophasotron.

100 quenches were required for D2a
to climb from 2.5 to 4.7 T. Training
will be carefully watched after further
cool-downs to look for hints as to the
causes of quenching. It is believed
that they are due to spontaneous
releases of energy from small move-
ments of the conductor or of sections
of the support structure (since there
are many sections in D2a, training
had been expected).

The suitability of the coil configura-
tion chosen in D2a for reaching the
required field levels and homoge-
neities has been demonstrated and the
design of its successor concentrates
on improving the training character-
istics and on reducing losses, for
example by selecting an unsoldered
cable. D2b is in the design phase and
is scheduled to operate in the second
half of 1974.

DUBNA
Recent results

A few topics from the research pro-
gramme at the Joint Institute for
Nuclear Research, Dubna:

About 200 000 bubble chamber pic-
tures have been taken in the 1 metre
hydrogen chamber with a beam of
almost monochromatic neutrons. The
beam was obtained by stripping
deuterons which were accelerated in
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the synchrophasotron. The exper-
iment took place during the first three
months of this year. Eight neutron
energy levels were used, ranging from
1 to 5 GeV, and the expected neutron
energy spread was about 5 %. Over
a million events were recorded on
the photographs.

The programme of work on meson
chemistry has continued and new
results have been obtained. In recent
years research at various centres
throughout the world has established
that the probability of the nuclear
capture of negatively charged mesons
depends on the chemical composition
of the target material. Theoreticians at
Dubna have developed a model of a
large mesic molecule to explain this
phenomenon. It is hoped that the
present work by experimenters and
theoreticians will establish the quanti-
tative dependences between the pro-
bability of nuclear capture of the
meson and the nature of the atomic
bonds in the target. With this in view,
experiments have been carried out at
Dubna on the nuclear capture of
stopped negative pions by hydrogen
in various organic and inorganic
compounds.

In saturated hydrocarbons, the con-
ditions of capture proved virtually
independent both of the length of the
carbon chain (from Cs to Ci-) and of
its spatial structure (CeH:e and
CeH12). However, in the case of
compounds in the aromatic series,

there is an almost two-fold reduction
in the capture probability. This seems
to be linked with the change in the
type of orbital hybridization (switch
from Sp® to Sp? hybridization).

When the compounds have inor-
ganic bases M(OH),, the probability
of pion capture by hydrogen proved
to be g times less than the value
forecast by the theoretical model for
all the samples investigated. No such
reduction was observed in other
compounds of similar symmetry such
as salts or organic derivatives.

In the methane derivatives CH:sX,
where X is the electron-seeking sub-
stitute, the probability of capture is
also reduced (to varying degrees
depending on X). This is probably due
to the negative induction effect of the
substitute. There is a linear correlation
between the fall of the capture pro-
bability and the substitute’s induction
constant. This confirms the assump-
tion that the main cause of the reduc-
tion in capture probability is the shift
of the electron cloud away from the
hydrogen atoms under the influence of
the electron-seeking substitute.

There is no such linear correlation
in the case of CsHs:X benzene deri-
vatives. This is probably because the
induction effect is masked by the
hyperconjugation effects normally as-
sociated with unsaturated systems.

After many years of development, a
new particle detector has been brought
into operation which uses a working



medium consisting of either crystal-
line argon or xenon. The design of
such a detector with a dense working
medium is one of the concerns of ex-
perimenters for neutrino physics and
particle physics at very high energies.
Several attempts have been made,
particularly at Berkeley, to use liquid
monatomic substances for this pur-
pose, but all the problems have not
yet been overcome.

The Dubna technique uses a pure
monatomic medium frozen to a pre-
cise temperature. It was found that the
electrons liberated by the passage of
charged particles in the crystal volume
were quickly collected at the wire and
multiplied to give a healthy signal with
a gain of about 150. The detector has
a wide plateau and good operational
stability. If the crystals are perfect,
the detector is not saturated by space
charge during operation and can be
used in an intense particle flux.

Research with crystal wire detectors
has paved the way for the develop-
ment of large multiwire proportional
chambers, in which the wires can be
firmly fixed in space by freezing them
into the crystal. Owing to the high
ionization produced by charged par-
ticles in crystals, the wires may be
arranged close together and thus give
good time and spatial resolution.

For further development of crystal
wire detectors, solid single-crystal
hydrogen and crystalline helium offer
interesting possibilities. It would also
be extremely useful to find crystalline
substances which could be used in
such detectors at room temperature.

LOS ALAMOS
Pions in experimental
area

On 27 August pion beams were
produced at the 800 MeV proton

Superconducting magnets in action on a beam-
line at the Bevatron accelerator. Nearest to the
camera on the right is a superconducting
quadrupole doublet with a superconducting
bending magnet behind. Their helium liquefier and
refrigerator is on the left. After successful tests
the beam-line is being used in a physics
experiment.

linear accelerator, LAMPF, in Beam
Area A. Preparatory work in the Area
was completed a few days previously
and the first proton beam (at 447 MeV)
was fired in.

The first experiments using pion
beams are scheduled to start in a few
months’ time. A long programme of
basic nuclear physics research and of
research into the potential medical
applications of pions is already lined
up.

Number 9 of a series of superconducting dipoles
which have been built to study pulsed operation.
Numbers 9 and 10 are ‘identical” and will be
used to help determine how reproducibly
pulsed superconducting magnets can be
constructed. Measurements are expected to

be completed in October.

(Photos LBL)

BERKELEY
Progress with
superconducting
magnets

An experiment is beginning at the
Berkeley Bevatron using a beam-line
which incorporates a superconducting
bending magnet and a superconduct-
ing focusing quadrupole doublet. The




magnets have performed reliably over
a 900 hour run during the Summer and
are now being used to handle a
negative pion beam of 2 to 4 GeV.
Running periods of 3000 hours d.c.
operation are foreseen (limited by the
need for compressor maintenance).
The high fields and large apertures of
these magnets will be particularly use-
ful later for experiments with beams
of heavy ions.

The dipole has a 20 cm bore and an
effective length of 83 cm. The peak
field is 4 T and was reached after three
quenches showing considerable train-
ing. Field quality is good — only
sextupole and 14 pole components
exceed 0.1 %. The quadrupole doublet
has the same 20 cm bore, an effective
magnetic length of 2x63 cm and
produces a field gradient of 0.24 T
per cm. The two focusing magnets are
essentially identical and their field
quality is within acceptable limits.

After several months of tests and
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Aerial photographs from the site of the National
Accelerator Laboratory, Batavia.

1. Looking from the experimental areas —
bottom centre is the location of the ex-Argonne
30 inch chamber, which is in operation, and of
the 15 foot chamber, which is nearing completion;
the other two experimental areas are to the right
and left of the beam-line to the bubble
chambers half way back to the main ring which
can be picked out at the top of the photograph.

1.

adjustments there was a long run with
the magnets in the beam-line which
ended on 26 July after 48 days. The
three magnets were on for 99 % of this
time and operation seems to pose no
special problems. At the beginning of
August, following compressor main-
tenance, they were again cooled
down in readiness for use in their
first experiments.

There is a parallel development pro-
gramme on pulsed superconducting
magnets which has reached the stage
of studying magnet reproducibility.
Two dipoles (models number 9 and
10) have been built to identical spe-
cifications. They are each 40 cm long,
7.5 cm bore and are reaching central
fields of over 4.5 T.

An idea of the construction tech-
nique can be obtained from the photo-
graph. The superconductor is com-
pacted into braid and there are three
coil blocks wound from this braid in

2. The elegant Central Laboratory Building
with the crown-shaped auditorium in front of it.

We hope to include news of the experimental
programme at NAL in the next issue.

(Photos NAL)

each half of a magnet. The coils are
potted in epoxy and surrounded by an
iron yoke. There are superconducting
sextupole correction windings also
incorporated.

The first tests indicate that the
multipole components in the fields of
the two magnets are identical to
better than one partin 10°. A thorough
programme of measurements began in
August and it is hoped to list detailed
comparisons by the end of October.
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Now, Smit of Holland and Brentford of England bring you a vast
pooled experience in higly stabilised DC power supplies

In meeting the sophisticated DC power needs of nuclear research, two major European names stand
out as leaders—Brentford of England and Smit of Holland. From now on, they will be pooling their
world-wide experience and resources to tackle your future needs in partnership. Now you can be
doubly certain that, if there is a solution to your special problem, their power and electronics technology
teams will find it. Call in either company and a joint design and manufacturing capability will be at
your service. With their background of hundreds of installations world-wide, Brentford/Smit power
supplies can provide outputs from 1 kW to 10 000 kW. Show them your latest requirement—and
get the benefit from this unique pooling of power brainpower.

Brentford olnit

Brentford Electric Limited Manor Smit Nijmegen BV
Royal, Crawley, Sussex RH 10 2QF Groenestraat 336,

England, Nijmegen, Netherlands.
Teleph. : Crawley (0293) 27755 Teleph. : 080-558600.
Telex 87252 Telex : 48167.

The power section of a 185 volt 1100 ampere
Brentford/Smit highly stabilised DC power supply.
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la nouvelle génération d'échangeurs

a plaques existe
Alfa-Laval lanomme Alfa-Flex

LA SERIE ALFA-FLEX : UNE REVOLUTION DANS LA
TECHNOLOGIE DES ECHANGEURS THERMIQUES

ALFA-FLEX = FLEXIBILITE

Les échangeurs a plaques de la série A
ont pris une nouvelle dimension gréce &
plusieurs innovations importantes :

- Possibilité de faire varier en
continu le NUT en réalisant I'assemblage
dans le méme paquet de plagues d'un nom-
bre de canaux de circulation possédant cha-
cun des valeurs différentes de 6* et d'en

réaliser le mixage de fagon & obtenir e nombre d'unités
de transfert thermique désiré compris entre les valeurs
minima et maxima du 6 de la plaque.

- Calculs des échangeurs sur ordinateur pour la
détermination des caractéristiques thermiques et mécani-
ques : dimension de la plaque, angle d'ouverture des
chevrons, forme des ondulations sur les plaques & haut
et bas 6. :

Optimisation des investissements en fonction desfrais
d'exploitation, du rendement des pompes, etc...

- Augmentation des pressions de service : des pres-
sions de service de 25 bars ont été rendues possibles pour
les appareils de taille normale.

- Nouvelle technique d’emboutissage des plaques
de titane en faible épaisseur (0,6 - 0,8 mm). La réduction
d'investissements peut atteindre 20 %.

Tous les appareils de la série A possédent les avan-
tages suivants :

- Optimisation en continu des performances-puissance
calorifique - pertes de charge

- Facilité d'augmentation de capacité

- Facilité de modification des circuits

- Facilité d'entretien : toutes les surfaces d'échange sont
accessibles pourinspection ou nettoyage, les 4 tubulures
sont situées sur le bati fixe

- Trés grande compacité : 250 m2 au m3

- Résolution aisée des problémes de corrosion par I'utili-
sation des matériaux nobles & moindres frais.

* t1 - 12 K A
Atm Qc

OC ALFA-LAVAL

département thermique
62-70, rue Yvan Tourgueneff
78380 Bougival - Tél. 977.02.20

édiper 40103

N

70

A CETTE GENERATION

LE PLUS GRAND ECHANGEUR A PLAQUES -~

AU MONDE,
LE A 30, APPARTIENT

2

Je vous remercie de bien vouloir m'envoyer votre
documentation sur la nouvelle génération Alfa-Flex :

—— . — — — — — — —



For all those luck
PDP-11/45 owne

) |
Is.

Announcing timesharing
and real time software.

Powerful new software. i's hard
to make owners of our PDP-11/45 any
happier. What with 300 nanosecond
cycle time. Solid-state and core memory
to 248K bytes. 64-bit, multi-accumu-
lator, floating point hardware. Hard-
ware memory management, and more.
At an unbelievably low price. Well,
we did. By introducing powerful

new timesharing and real time software. u

Timesharing. The RSTS-E software
system. It handles up to 32 users at one
time, each with up to 16K words. With RSTS-E,
everyone can use the peripherals on line. Large
scale peripherals like 20-million-word disc
packs and high-speed line printers. Plus magnetic
tape drives, paper tape and card equipment.

In addition, an expanded form of BASIC
allows string operations. On-line files as big as
30-million characters each. Matrices. ALGOL-like
statements. And data processing aids.

Real time. That's RSX-11D. Anintegrated
real time software system that can control a whole
process or automate an entire laboratory with
power to spare. Real time response is measured
in microseconds. Even with hundreds of tasks
going on simultaneously.

Memory is used with maximum efficiency.
RSX-11D is the first low-cost system to use
dynamic memory management. Yet security is
absolute because every task is individually hard-
ware protected.

And RSX-11D has full ANSI FORTRAN IV.
With ISA Real Time Extensions. Plus a FORTRAN
IV compiler, macro-assembler, and full utility
programs all running on-line simultaneously with
real time operations:

RSTS-E and RSX-11D are also available on
the PDP-11/40.

Learn what this new software
can do for you.

Digital Equipment Corporation International —
Europe, 81, route de I'Aire, CH-1211 Geneva 26,
Tel. (022) 42 7950.

Offices in Reading, London, Manchester,
Birmingham, Bristol, Edinburgh, Munich, Cologne,
Frankfurt, Hannover, Stuttgart, Vienna, Stockholm,
Oslo, Copenhagen, Helsinki, Paris, Grenoble,

The Hague, Brussels, Zurich, Milan.
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LEMO SELF-LOCKING
GONNEGTORS
FORM A SOLID BOND.

DF‘ Q\NN
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Our production programme

Connectors, unipole (1+150 A). Connectors, coaxial (560-60-75-100¢). Connectors,
biaxial and triaxal. Connectors, high voltage (2-5-8-10-15-30 KV.DC). Connectors,
multi-coaxial, multiple contacts, multiple high voltage. Connectors, combined, high and
low voltage. Connectors, combined, coaxial and signal. Connectors, combined special.
Connectors, for thermo-couples. Adaptors to connectors type: BNC-UHF -C-N-CONHEX -
PET-Suhner-G. Radio, etc.

International connections:

Germany: LEMOSA GmbH. Wernher von Braun Strasse 16. D- 8011 Putzbrunn. England:
LEMO U.K. Ltd. 6, South Street. Worthing, Sussex. Austria: LEMOSA GmbH. Postfach
703. A-1011 Wien. Belgium: Ets. Clofis Sprl. 539, Steenweg Brussel. B-1900 Overijse.
Denmark” K. Kamuk A’S. Bredebovej 31. DK-2800 Lyngby. United States: LEMO
USA, INC. 2015 Second Street. Berkeley, California 94710. Finland: Oy Chester AB.
Uudenmaankatu 23 A. SF-00120 Helsinki 12. France: Jupiter S.A. Constructions élec-
triques. 104, rue Garibaldi. F-94 Saint-Maur. Holland: Geveke. Elektronica en Auto-
matie NV. P.O. Box 652. Amsterdam. ltaly: LEMO Italia S.R.L. 10, via Calzecchi.
[-20133 Milano. Norway: Henaco A’S. P.O. Box Okern. Oslo 5. Sweden: AB D.J.
Stork. Humblegatan 32. Box 37. S-172 21 Sundbyberg 1.

LEMO 54

Electrotechnique
Tel. (021) 711341 Telex 24683 1110 Morges (Switzerland)




VACUUM

AUTOMATION
VACUUM

AUTOMATION

VACUUM

AUTOMATION
VACUUM

AUTOMATION

Automation of vacuum?
BALZERS controls and
regulators are the answer!

Vacuum relays with one fixed or two variable switching
points and automatic control valves meet the requirements
of your automated process regarding accurate mainte-
nance of a pressure or pressure range. The controlling
or regulation instrument you need is included in the
BALZERS programme. Reliability, quick response and
reproducible setting of switch points are

their main features. These BALZERS

instrument are 1/4-19" rack
modules which can also
used as control boards

or as bench

models.

BG 800 005 PE DN 1640 o

BALZERS

BALZERS AKTIENGESELLSCHAFT fiir Hochvakuumtechnik und Diinne Schichten
FL 9496 Balzers

BALZERS-owned Sales Companies in: Ziirich (CH), Frankfurt/M (D), Wien (A),
Kungsbacka (S), Berkhamsted (GB), Santa Ana (USA), Meudon (F), Milano (i)

RADIO PROTECTION

PORTABLE POLYRADIAMETER

IPAB 71 Réf. 500
Self-powered, waterproof, warning

ELECTRICAL CHARACTERISTICS

- High voltage : can be regulated from + 200 to
2200 Volts

- Ranges: 10 - 100 - 1000 - 10000 cps

Accuracy : better than 57,

Limit operating temperature: - 10°C + 50° C

Discriminator threshold: 1 volt

Equivalent capacities: GM - PM - 0.6 pF
CPA - BF3 - semi conductor
detectors 0.04 pF

COUNTING

ELECTRONIC COUNTING SCALE

E.C.S. 1 Réf. E.521
Portable, self-powered, six decades

ELECTRICAL CHARACTERISTICS

- Pretime: 1- 10 - 100 - 1000 s (accuracy 10-3)

- Resolution time : < 6 ys frequency) 200 KHz)

- Input pulses : positive or negative,duration>/100ns
- Threshold adjustement: 0.1 3 10V

- Input impedance : 1000 0

- Working temperature range: - 10°C to + 50° C

O NARDEUX

85 Bd Gabriel Péri 92240 MALAKOFF - 656-65-35+
Usine: 37600 Loches - FRANCE
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camacC

New CAMAC power
supply crate:CJAL 41

maximum currents MAXIMUM POWER 400 W : maximum currents available

+ 6V /24 A . simultaneously
—6V /16 A REDUCED CROSS COUPLING
BETWEEN LINES wire wrapped twisted pair-
+ 24V / 3 A dataway
—24v /3 A

EASY AND SAFE .
PLUG IN OPERATION : connectors slightly floating.

FOR MORE INFORMATION PLEASE CONTACT :

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

Schiumberger




Putting
Camac
where the
action iIs

Synthesizers «Exact»

Modelle 201/202

fast unbegrenzte Anzahl komplexer, analoger und
digitaler Funktionen.

Erprobte Anwendungen:
@ Stossprifung (Shock-Table Drive)

@ Simulation von Signalen
in der Medizin und in Fernmess-Systemen

@® Wellenform-Analyse
Studium von Verzerrungen

@ Kompensation von Verzerrungen
und Nichtlinearitat

Wir beraten Sie gerne. Bitte verlangen Sie detaillierte .
Unterlagen. ‘ 7013 RO

Industrievertretungen

Junkholz 333 - CH-8968 Mutschellen Tel. 057 546 55

ITZERLAND

telex: 34228

CERN
TECHNICIANS:

Whatever you need
in hydraulics and
pneumatics you can
getfromus -
Today!

We stock a complete assortment
of hydraulic and pneumatic elements
and accessories right here in Geneva.

Valves for all inert gases and liquids,
cylinders, fittings, tubes and hosing can
be obtained without delay.

We are also ready and able to
mount your hydraulic and pneumatic
installations.

Bellows-Valvair
81, route de I'Aire .
1211 Geneva 26 Bellows-Valvair
Téléphone 424330
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Equipement pour revétement par projection plasma,
poste et torche ““PLANCER”

FABRICATIONS DE LA DIVISION “OXYDES FRITTES "’

ARTICLES DE LABORATOIRE en oxydes frittés
GUIDE FILS «ZIRTEX »
BUSES DE PULVERISATION « ALBUZ »
PASSAGES ELECTRIQUES ETANCHES
Céramiques métallisées et brasées

PIECES pour MECANIQUE, NUCLEAIRE,
ELECTROMECANIQUE

Tubes, barreaux, plaques, disques en AF 997
Revétements céramiques par projection
Pieces usinées rectifiées
PIECES pour ELECTRONIQUE
Radomes, fenétres électromagnétiques
Piéces en oxyde de Bérylium « BEROXYD »
POUDRES abrasives et pour projection

Desmarquest .. C.E.C. ..

@ DIVISION ‘“OXYDES FRITTES”

Zone Industrielle N° 1
27000 EVREUX - France

Téléphone : 33.05.95
Télex : 18.5673 F - DESCERAM - EVREUX
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benilec s.a.
NEW from TENNELEC INC.

TC 205 new research grade linear pulse amplifier
essential for all high resolution Ge(Li) systems.

Excellent overload recovery.
Gain 2.5 to 3000.

Ultra fine gain control 4+ 2 channels per 1000 channels full
scale adjustment.

Built in BLR switch selectable.
Ask for fully descriptive leaflet.

NOTE benilec s.a. can supply and maintain partial or complete
systems from our principals wide range of products.

TENNELEC INC. N.I.LM. modules. Ultra linear, low noise
amplifiers etc.

NORTHERN SCIENTIFIC INC. Wide range of P.H.A. sys-
tems and A.D.C.'s.

G.E.C. ELLIOTT AUTOMATION LTD. for CAMAC.

ELECTRONIC VISUELS display monitors for all types of
applications.

RANGER ELECTRONICS CORP. Full range of Mdssbauer
systems including cryogenic units.

KAMAN SCIENCES CORP. Neutron generators, neutron
monitors and activation analysis systems.

For more information contact BOB BROOMFIELD.

benilec s.a.

18, rue Hoffmann — 1202 GENEVE
TEL. (022) 3323 20/332329 — TELEX 28268. “BELEC”

STEPHE)

QUARTZ FIBRE
POCKET DOSIMETERS

Ask for literature giving details of full range and charging unit

R.A. STEPHEN & CO. LTD.

MILES ROAD — MITCHAM — ENGLAND CR4 3YP




UAX

VACUUMSCHMELZE

We produce:

Cryostatically Stabilized Superconductors
Applications: Big magnets of high stored energy

Intrinsically Stable Filament Conductors
Applications: Reliable magnets on laboratory scale

Superconducting Braids
Applications: Pulsed D.C. magnets for use in

high energy physics.
For further information 9 gy phy

please apply to

VACUUMSCHMELZEGMBH: - D 645 HANAU
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Sodilec présente une nouvelle série d’alimentations stabilisées
modulaires a découpage secteur en boitiers de faible encombre-
ment en fonction de la puissance :

Débits Autres séries d’alimentations stabilisées modu-
Type Tensions de sortie e 'o laires a découpage :

a 40 °C
9061 5V 20 A SDSI - DC : Réglable de 2,7 a 6,6 V 5A

SDSA - DC : Réglablede 2,7a66V 10 A

9062 SV 40 A SDA (4 types) : 2V20A-5V 20 A
9064 4Vai13sVv 20 A
9065 11vVaz2s Vv 5A
9066 11vazas Vv 10 A

Catalogue sur demande :

=
@ a I I e c 7, AV. LOUISE - 93-NEUILLY-PLAISANCE
TEL. (1) 927.38.07 :

Agence Sodilec : 12, rue André-Abry - 38100 Grenoble - Tél. (15-76) 09-04-38

PEMA INDUSTRIE BM 7325

N:ISIRAGLEIM | TECNIDATA

Quality, Design and Performances are

4366 PRESSURE TRANSDU[;ER exclusive and so are the prices!

GENERAL PURPOSE

Sfrs. 1380.—
V=,Vac,l=,lac, @

Our best reference :
more than 230 instruments sold in Switzerland, in
1972, and dozens of them being in use at the CERN !

@ Small, light weight — 2000 measuring points
@ Easy to install and use — large display, lisible at more than 10 m
@ 40 mV direct output very easy operating

@ 350 OHMS source impedance — modular construction with metal housing
@ Non-linearity and hysteresis: <*0.5% F.R.O. — accuracy 0,1 p.c.

'BCD-output in standard version
MANY OTHER MODELS IN THE PROGRAM 24-hours-service.

Please ask for more information or a demonstration (7014 RO)

Technique Moderne Electronique S.A.
DTIE 1844 Villeneuve Tel. 021/6022 41

Industrievertretungen

Junkholz 333—-CH-8968 Mutschellen Tel. 057 546 55

278




PROTECTION

RADIO

POLYRADIAMETRE PORTATIF

IPAB 71 Réf. 500
Autonome, étanche, alarme

CARACTERISTIQUES ELECTRIQUES

- Haute tension: variable de + 200 a + 2200 volts
sur sonde 1 et sonde 2
- Echelle de mesure: 10 - 100 - 1000 - 10000 c/s
- Précision: meilleure que 5%
- Limites de température: - 10°C + 50° C
- Seuil du discriminateur: 1 volt
- Capacités équivalentes: GM - PM: 0,6 pF
CPA - BF3-diodes 0,04 pF

COMPTAGE

ECHELLE DE COMPTAGE SIMPLIFIEE

E.C.S. 1 Réf. E. 521
Portative, autonome, 6 décades

CARACTERISTIQUES ELECTRIQUES
Prétemps: 1 - 10 - 100 - 1000 s (précision 10'3)
Temps de résolution:<{5ps (fréquence 200 KHz)
- Impulsions a I'entrée : polarité positive ou néga-
tive durée»100 ns
Réglage du seuil: 0,1 3 10V
Impédance d'entrée : 1000
- Température de fonctionnement: -10°C + 50°C

O NARDEUX

85 Bd Gabriel Péri 92240 MALAKOFF - 656-65-35 +
Usine: 37600 Loches - FRANCE

PRINT RELAY Series REL 37

Series REL 37 relay is designed for direct mounting on
printed circuit boards and has 2 or 4 twin change-over
contacts. Its compact size and minimized height of
10.5 mm according to IEC standards, allow a higher
mounting density of the P.C. boards.

SHORT DELIVERY TIMES

Technical Data

Nominal voltage: 5..110 VDC

Contact equipement: 2 or 4 twin change-over
contacts

Contact material: AgCdO or Au

Switching load: 4 A/250 VAC/1000VA/
100 W

Breakdown voltage: 2000 Vrms

Connections: to standard grid 1/10 "

Dimensions: 32 x 225 x 10.5 mm

REL 37 is encapsulated in a transparent dustproof case
and meets the general relay standards per VDE 0435/9.62

ERNI +Co. Electrical Products
CH-8306 Bruttisellen/ Zurich

(Switzerland)
Telex53699 Phone01/931212
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TABLE OF PERFORMANCE SPECIFICATIONS

Quench Field at 4.2K
Quench Field at 3.0K

Clear Bore Diameter

Outer Diameter

Length

Operating Current at 150 kG
Field Homogeneity at 150 kG
Time to 150 kG (Virgin Run)

Time to 150 kG
(Subsequent Run)

Weight

Average Current Density in
Winding Space at 165 kG

158 kiloGauss

165 kiloGauss

25.7 mm

231 mm

262 mm

126 Amperes

3 x10%in a5 mm DSV
Under 30 minutes
Under 10 minutes

66 kilograms
15,500 A/cm?

New IGC magnet
breaks the
150 kG barrier

170 4+ N

p m— — —E— — — — e e == DESIGN STRESS
LIMIT (165 kG)

/NoiENCHED

O}
150 ==

e
oL: +— + } '

~
~
0 2.0 3.0 4.0 5.0
Temperature (Kelvin)

@
3

~N

Central Field (kiloGauss)

CENTRAL FIELD AT “QUENCH’
VERSUS MAGNET TEMPERATURE

An IGC superconductive magnet has decisively penetrated the
long-standing 150 kG barrier for commercial superconducting
solenoids. Built for the Mullard Cryogenic Laboratory of the
Clarendon Laboratory, Oxford, England, the new magnet pro-
duces 158 kG at 4.2 K and 165 kG at 3.0 K. This record perform-
ance was made possible by IGC’s modular approach to magnet
design, combined with the superior properties of IGC’s stabil-
ized Nb;Sn conductor.

Unique in its characteristics, the new magnet has an outer
diameter of only 231 mm and weighs only 66 kilograms. It is
also extremely stable, performing to 150 kG in less than 30 min-
utes on its first run, and in less than 10 minutes on subsequent
runs.

From a mechanical stress standpoint, the new magnet was
designed to perform to 165 kG. As the inset graph shows, how-
ever, the results suggest that IGC Nb,Sn magnets may be
capable of fields in the range of 170 kG at temperatures near
the helium A point (2.18 K).

Superconductive magnet performance to fields above
180 kG at 4.2 K may also be made possible by this major ad-
vance. Such magnets will use V,Ga superconductor (now avail-
able through IGC) in the regions of the winding space where
the field is greater than 150 kG.

This is one more reasqn to consider IGC, whatever your
requirements—superconducting materials, ultrahigh field mag-
nets, or complete turnkey systems. Rely on the one company
with across-the-board capability . . . Intermagnetics General
Corporation. For more information, write or call: Paul Swartz,
Vice President of Marketing and Sales, Charles Industrial Park,
Guilderland, New York 12084. Telephone: (518) 456-5456.
TWX No. 710-441-8238.

MTERMAGRETIOS! - - |||

NEW KARNER ROAD

CORPORATION
GUILDERLAND, N.Y. 12084



® Mécanique et chaudronnerie lourdes

® Masses polaires en acier moulé

e Tuyauteries en aciers alliés et inox

e Portes, dalles et bouchons

o Compresseurs d’air et de gaz

e Turbines, groupes turbo-alternateurs

e Traitement des minerais d'uranium
(broyeurs, centrifuges de filtration, etc)

e Appareils de levage et manutention,
ponts roulants

® Piéces sur plans

7. rue Montalivet - PARIS 8¢
& 265.22.01 et 742.21.19 - Télex :
Code postal : 75383 PARIS CEDEX 08

FIVES LILLE-CAIL

Groupe Babcock Fives

@ Heavy mechanical engineering and
platework

o Cast steel magnets

e Alloy and stainless steel tubing

e Air tight doors, plugs

® Air and gas compressors

e Turbines, turbo-generators

e Uranium ore processing
(grinding mills, centrifuges, etc)

e Hoisting and handling equipment,
overhead travelling cranes

® Job-engineered parts

FIVCAIL 65328 - Télégr. : FIVCAIL-PARIS

SAGAL Publicité - 558

Technical Rubber
and Plastic Goods

This is your
address :

8051 Zurich
Tel. (01) 4011 00

___________ —

Ask for free literature by sending this coupon

hose catalogue

hydraulic hose catalogue

air hose catalogue

o-rings and seals catalogue
rubber sheeting sample book
power transmission elements
rubber and plastics profiles
protective rubber gloves
MAAGinform periodical
dielectric materials

Name ___ _ R

Ooooooooon

Department
Internal telephone No

Special interests

Signature Date

|
I
l
|
|
|
I
|
I
|

We have special radiation resistant rubber compounds that give
unique service - please contact us for hoses, profiles, sheets,
seals, cables.

The tapered slabbing and reaming drill is
economical and very useful

DRILLFILE

special drill

for the economical mounting of car aerials and car
radios, car calling units as well as telecommunication
devices DRILLFILE is recommended by leading firms
all over the world. In its measurements DRILLFILE
accommodates all requirements.

TIPSWITOOL
1564 DOMDIDIER/Switzerland
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Ein
breites
Programm zur Losung lhres Registrier-
-Problemes

Kompensationsschreiber
SERVOGOR'S

250 mm Schreibbreite Das Servogor S-Programm
0,3 sek. Einstellzeit bietet 40 verschiedene
0,25% Genauigkeit Typen mit umfangreichen
Bitte verlangen Sie Liste B-8-13 Zusatzen und Zubehor.

(I3 GoErz |

GOERZ ELECTRO Ges.m.b.H.-A-1101 Wien - Postfach 204 - Telex 01-3161
Telefon (022 2) 64 36 66
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Contréle d’étanchéité des 1500 traversées étanches équipant les
anneaux de stockage. Service ISR.

FABRICATIONS DE LA DIVISION ‘*OXYDES FRITTES "’

ARTICLES DE LABORATOIRE en oxydes frittés
GUIDE FILS «ZIRTEX »

BUSES DE P,ULVERISATION, « ALBUZ »
PASSAGES ELECTRIQUES ETANCHES
Céramiques métallisées et brasées
PIECES pour MECANIQUE, NUCLEAIRE,
ELECTROMECANIQUE
Tubes, barreaux, plagues, disques en AF 997
Revétements céramiques par projection
Pieces usinées rectifiees
PIECES pour ELECTRONIQUE
Radomes, fenétres électromagnétiques
Piéces en oxyde de Bérylium « BEROXYD »
POUDRES abrasives et pour projection
POSTE pour projection plasma « PLANCER »

Desmarquest .. C.E.C. ..

@ DIVISION ‘“OXYDES FRITTES"”

Zone Industrielle N° 1

27000 EVREUX - France

Téléphone : 33.05.95
Télex : 18.573 F - DESCERAM - EVREUX

. . . and they’ve made
Spellman RHR-Series high-
voltage power supplies the
first choice of universities,

research facilities, and
government laboratories all
over the world. Spellman
designs win on both price and
performance . . . because they
use the unique RF/HV
technique, developed and
advanced by Spellman for

30 years.
H==5

Model RHR 30P120,
0-30KV/0-4mA

0.01% Regulation, 0.02% Rip-
ple, all-silicon, all-solid-state.
Complete overload / short-cir-
cuit protection. One of 1200
low-cost RF/HV standard
models, from 1 to 400 KV.

APPLICATIONS . ..
CRT displays, electron micro-
scopes, ionization chambers,

capacitor charging.

FREE!

Bulletin 7210, first of
a series of application
notes on RF/HV tech-

niques. ‘

SPELLMAN FOREIGN
REPRESENTATIVES

AUSTRALIA

ANAC LTD.

Box 102

Sutherland, N.S.W. 2232
Sidney, Australia

ENGLAND

Hartley

Measurements Ltd.
Kent House, High Street
Hartley Wintney,
Hampshire

England

FRANCE

Globe Electronique
34 rue Condorcet
75 Paris IX, France

GERMANY

Dipl-Ing Ernst Fey
8000 Munchen 19
Horemans Strasse 28
Germany

JAPAN

Kansai Electronics
Co., Ltd.

8 Toganocho, Kitaku
Osaka 530, Japan
Kansai Electronics
Co., Ltd.

24-17 Sendagaya
4-chome
Shibuya-ku, Tokyo

NETHERLANDS,
BELGIUM, LUXEMBURG
Airparts International
P.0. Box 1094

Ryswyk (Z.H.)

Haagweg 149

Holland

NEW ZEALAND

ANAC LTD.

P. 0. Box 16066
Auckland 3, New Zealand

SWEDEN

Mr.Robert E.O. Olsson AB
Box 165

$-591 Motala, Sweden
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Horizons of the future.

At Burndy, the door is open on tomorrow’s world. New techni-
ques are being developed and perfected, new horizons conquered,
and the face of technology is being changed. And we've been
changing it. For almost 50 years now.

In Europe, for instance, we have built up a highly-trained
research and development group. To be close to the needs of the
national markets. To create rather than to adapt.

The results can be found in the PCB, PCG and PCC series
of compact, edge-on connectors for printed circuits, with respective
contact spacings of 2.54 mm, 3.81 mm and 3.96 mm.

Single or double sided boards with nominal thicknesses of
1.47 to 1.8 mm can be accommodated. The gold plating of the

contact gives high corrosion resistance and improves performance
in low-level circuits. The body, molded in polysulfone, supports a
temperature range of - 55° C to + 125° C.

The care taken in anticipating the needs of the future, in using
the highest quality materials, and in producing the most reliable
connectors, is something that Burndy is proud of.

You too can meet the future - with Burndy.

Write to us for details.

BURNDY
ELEKTRA AG

Where there’s life, there’s Burndy.

Burndy Elektra AG - Hertistrasse 23 - 8304 Wallisellen - Tel. : 93.48.18 - Telex : 55549

: INTERMARCO 2646
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Low-cost
Single Crate Controllers

which can be expanded for Multi-crate
operation via the Esone Branch
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Al with 9034 I/F Card or

PDP 11 with 9032 I/F Card

Write for details and for 125-page 1973 CAMAC Catalogue No 66
containing full specifications of the most extensive range
of units available from a single manufacturer.

& NUCLEAR ENTERPRISES LIMITED

Bath Road, Beenham, Reading RG7 5PR, England. Tel: 07-3521 2121. Telex: 848475. Cables: Devisotope, Woolhampton.

Associate Companies: Germany: Nuclear Enterprises GmbH, Schwanthalerstrasse 74, 8 Munchen 2, Germany. Telephone: 53-62-23 Telex: 529938
U.S.A.: Nuclear Enterprises Inc, 935 Terminal Way, San Carlos, California 94070 Telephone: 415-593-1455 Telex: 348371.
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WE WERE FIRST
WITH THE DEDICATED
INTERFACE

NOW YOU SEE WHY...
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CAMAC
STAND ALONE
OPERATING
SYSTEM

A SEN SYSTEM
READY FOR USE

=35000 S.Frs.

% TRADE MARK OF DATA GENERAL CORPORATION

For further information contact:

eLecTRONIGUE 31, av. Ernest-Pictet - 1211 GENEVA 13 - SWITZERLAND - Tel. (022) 44 29 40
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PRIMARY
GONTAINMENT

OF THE REACTOR OF GAORSO NUGLEAR
PLANT 800 CAPACGITY - ITALY
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