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CERN News

European Molecular
Biology Laboratory

On 10 May an Agreement was signed
at CERN setting up a new European
Laboratory. It will be concerned with
research in molecular biology and will
be located at Heidelberg in the Federal
Republic of Germany.

The Laboratory has been under
discussion for several years. It is
intended to provide a centre where
top-class instrumentation for this type
of research could be developed but
more importantly to provide a centre
where top-class scientists from the
various disciplines involved in the
study of molecular biology could
work together. CERN, besides being
the venue for many of the debates
concerning the Laboratory, has been
used as a model in establishing the
principles as to how a European
research centre should work. It is
intended that the Heidelberg Labora-
tory will have visiting scientists com-
ing from the Member States. The Labo-
ratory itself is intended to have quite
a small complement of ‘permanent’
scientific staff but will offer sophisti-
cated equipment and a multi-disci-
plinary environment.

The CERN Convention has been
used as a model in drawing up the
Agreement on the Laboratory. The
Agreement lays down the broad lines
of control for the Member States while
retaining sufficient flexibility to be
able to adapt to the future evolution of
the research. The Member States
exercise their overall control via a
Council of delegates, as at CERN,
while the running of the Laboratory is
assigned to a Director General. The
Director General designate is J.C. Ken-
drew who has been Project Leader in
the studies leading to the establish-
ment of the Laboratory. Professor Ken-
drew received the Nobel Prize in 1962
for his research on protein structure.

Ten countries have signed the
Agreement—Austria, Denmark, Feder-
al Republic of Germany, France,
Israel, Italy, the Netherlands, Sweden,
Switzerland and the United Kingdom.
Greece, Norway and Spain have parti-
cipated in the discussions but are
unable to join at the present time.

The participating countries have
agreed to support the Laboratory for a
minimum of seven years during which
time the capital expenditure is ex-
pected to be 11 million accounting
units at 1972 prices (an accounting
unit is about $ 1). This sum includes
expenditure at the two research facili-
ties at DESY in Hamburg (using
synchrotron radiation) and at Laue-
Langevin in Grenoble (using neutron
beams). Operating costs are ex-
pected to grow to 4.2 million account-
ing units per year.

The Federal Republic of Germany
has contributed considerably towards
the setting up of the Laboratory. In

The Erste Birgermeister of Heidelberg,

Dr. K. Korz, speaking at the ceremony at CERN
on 10 May when the Agreement establishing

a European molecular biology Laboratory was
signed. The Laboratory will be built at
Heidelberg. On his right in the photograph
(from left to right) are W. Jentschke (Director
General of CERN Laboratory 1), H. Voirier
(President of the European Molecular Biology
Conference), R. Keller (Director of the
International Organization Board of the Swiss
Federal Policy Department), J.C. Kendrew
(Director General designate of the new
Laboratory), R.K. Appleyard (Executive Secretary
of EMBO) and M. Delauche (Secretary

of EMBC).
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addition to making available the site,
the German government is making a
gift of 12 million marks (which
reduces the capital expenditure re-
quired from the Member States to
7.7 million accounting units over
seven years). Heidelberg is helping to
provide temporary accommodation so
that the project can get off to a fast
start.

ECFA Working Group
on tripartite relations

The European Committee for Future
Accelerators (ECFA) has for some
time been discussing the relationships
between CERN, the national high
energy physics Laboratories and the
Universities in the CERN Member
States. ECFA is a natural forum for
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On 21 May, His Excellency P.L. Romita (Italian
Minister of Scientific and Technological
Research) visited CERN. He is photographed
here (third from the left) touring the Intersecting
Storage Rings. On his left is A. Zichichi giving
an explanation of the machine and on the left
of Professor Zichichi is C. Villi, the President

of the [talian National Institute for Nuclear
Physics.
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such discussions since all three parties
are represented. The concern is to
sustain and improve the existing
relationships as the European situation
of high energy physics evolves.

CERN has been built up to be the
strong centre of high energy physicsin
Europe. With the proton synchrotron,
the intersecting storage rings and the
SPS it is, and will continue to be, the
place where a very high proportion of
the total research is done. The na-
tional Laboratories compliment the
CERN facilities, for example in provi-
ding electron accelerators and storage
rings. They also provide several centres
where highly developed technical
skills exist, which sustain the national
accelerators and help national teams
to equip themselves for experiments at
CERN. This latter role may increase in
importance as the scale of experiments
at the big machines continues to
grow. The Universities are by far the
biggest source of the physicists carry-
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ing out research at high energies and
are a major mechanism for feeding the
produce of the research, in terms of
increased knowledge of the nature of
matter, into European science.

How these three elements of the
high energy physics scene mesh
together is obviously of great impor-
tance in achieving efficient research.
It is also clear that the relationships
could change gradually in line with the
evolution of the research. For example,
to pick out again the feature men-
tioned above, the scale of experiments
at the SPS (both in the sizes and
complexities of the equipment and in
the possible volumes of data) has
repercussions in the ways that Uni-
versities, national Laboratories and
CERN will collaborate most efficiently
together.

Other topics which have been dis-
cussed have included the problems of
sustaining the national Laboratories,
in a financial climate where budgets

are not growing as in the past and
where CERN is taking an increasing
proportion, and the problems of short
term visitors coming from the Uni-
versities to CERN to participate in
experiments. In addition the discus-
sions have not been entirely intro-
spective. The relationship between the
high energy physics community and
the outside world — ranging from
other scientists to the general public —
is recognized as needing attention.
To examine these topics in more
detail, a Working Group under the
Chairmanship of J.C. Gunn has been
set up by ECFA. It consists of represen-
tatives of each of the three camps and
will meet for the first time on 15 June.

Reintegration
into home countries

A study of the situation regarding the
reintegration of CERN personnel into
the social systems of their home
countries has been under way for
several years. There are reintegration
problems essentially concerned with
health, old-age, disability and umn-
employment insurance.

In December 1970, the first bilateral
agreement was signed by CERN and
a Member State. This social security
agreement was between France and
the Organization and came into force
on 13 April 1971. It was the result of a
CERN initiative with regard to each
of its Member States asking for
measures to be taken to facilitate the
reintegration of former CERN officials
and their families into national health
insurance schemes and, in a more
general way, into the national social
security systems.

It is a very difficult task to organize
a social security system-in an inter-
national organization, since the na-
tional systems in the Member States
differ widely from one another — in



fact they are sometimes diametrically
opposed. In CERN’s case, there is a
further difficulty in that the Organiza-
tion extends into two countries, France
and Switzerland. Its insurance
schemes have to be aligned with the
requirements of French and Swiss law.

In February 1970, the CERN Finance
Committee decided to set up a work-
ing group to study the problems. The
group assembled information con-
cerning the difficulties involved in the
reintegration into national systems
encountered by people leaving the
Organization and by surviving mem-
bers of the families of CERN staff who
died. A detailed questionnaire was
sent to representatives of the Member
States concerning health insurance.

The analysis of the replies proved
complex. Nevertheless, it emerged
that, with regard to health insurance
for instance, the Member States fell
into two categories: those providing
health insurance benefits as soon as
the person resides in the country itself
and those making such benefits
subject to the person’s working (or
receiving unemployment benefit or
national pension). Reintegration pre-
sents no difficulties in the former case.
In the latter, however, the question is
not so much one of reintegration into
the health insurance scheme but
rather of reintegration into the eco-
nomic life of the country.

A limited step forward was achieved
at the end of 1970 when a new health
insurance contract was concluded
between CERN and Austria Versiche-
rungsverein AG. In particular, this
agreement states: 'Where a member
of the personnel ceases to be
employed at CERN for any reason ...
the Insurers shall continue to insure
him ... for a period of twelve months
... provided that the insured person
... SO requests’. The same applies to
the members of his family. A further
provision is that: ‘On the death of the
insured person, the Insurers shall con-

tinue to insure the members of the
family of the deceased on the same
conditions ‘. Finally: ‘After this
period of twelve months, the Insurers
undertake to guarantee the transfer of
the persons ... at their request to an
insurance scheme giving them similar
rights to those to which they would
have been entitled had they joined the
said scheme on the date of their
coverage by the provisions of the ...
Agreement.’

By ‘members of the personnel’ is
meant staff members, supernumeraries,
fellows and research associates pro-
vided that they hold a full-time con-
tract for a duration longer than three
months, and vacation students, for
whom reduced cover is provided.

National groups (one group for
each Member State), to concern
themselves with these problems, have
been set up within the CERN Social
Affairs Committee. Their mandate is to
examine the provisions in national
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The octupus in the photograph is used for the
calibration of the pressure gauges of the ISR.

It is part of a system which makes it possible to
calibrate at very low pressures (from 10-¢ to
10-12 torr). The large aperture is connected to a
cryopump and on the opposite side gases (such
as hydrogen or nitrogen) are introduced in a
controlled way. The pressure gauges are
connected to the eight side arms. With two of
these devices on the same pump, sixteen gauges
can be set up for calibration at the same

time.

regulations which would need amend-
ment, in order to facilitate the rein-
tegration of CERN employees, and to
report back to the Social Affairs Com-
mittee. Further information can be
obtained from T. Davies.

At the end of March 1973, these
groups presented the following situ-
ation report: )
Austria: Government signature to an
agreement is awaited;

Belgium: A letter suggesting that
negotiations be opened has been sent
to the Government;

Denmark: The group sees no need for
a special agreement;

France: An agreement was signed in
December 1970;

Germany: An answer to certain ques-
tions is awaited and for the moment
the possible date for opening negotia-
tions is unknown;

Greece: The Government intends to
issue a decree which would grant
Greek nationals the right to contribute
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Cross-section of seminiferous tubules in mouse
testicle (enlarged 1 000 times): on the left is

the sample, on the right the result after
irradiation by 5 rad of stopped negative pions.
The arrow (RPS) indicates a type of germinative
cell (spermatocytes in preleptotene stage). Cell
survival may be determined by counting the
number of spermatocytes missing in the animals
irradiated. These experiments are being performed
by the CERN Health Physics Group.

voluntarily to the national social
security system;

Italy: A first exchange of views has
taken place between representatives
of CERN and the Ministry of Labour
and Social Security and the National
Social Security Institute. Italian nation-
als may make voluntary contributions
to the system if they follow the
administrative procedure. Detailed dis-
cussions will begin again during the
summer;

Netherlands: By and large, the group
sees no need for a special agreement
except for one problem with respect
to Dutch nationals over the age of
59 which is still being examined;
Norway: The group sees no need for a
special agreement;

Sweden: The Government is to be
approached to open discussions on
certain problems;

Switzerland: The problem relates to
the methods of integration into the
‘AVS’ system and membership of
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health insurance schemes after leaving
CERN and contact has been made with
the Federal authorities;

United Kingdom: On the whole, very
few difficulties arise apart from the
problem of the purchase of years of
membership — a letter on this subject
has been sent to the British Govern-
ment.

Of Mice and Men

At the end of March, sixty mice were
irradiated at the synchro-cyclotron in
the course of an experimental pro-
gramme studying radiation effects on
mice and plants (Vicia faba bean
roots) being carried out by the CERN
Health Physics Group.

Radiation " protection experts are
interested in the biological effects of
high energy radiation. It is known
that the energy lost through ionization
as radiation passes through matter

remains virtually constant at high
energies but special phenomena, pro-
duced by spallation, appear beyond a
certain radiation energy threshold.
These phenomena, which can be
observed at high energy accelerators,
may cause very large amounts of
energy to be deposited in an abnormal
way in small volumes of living tissue.

About twenty years ago all data
concerning the biological effects of
high energy particles were virtually
extrapolations of what had been
observed at lower energies. It has
therefore been necessary to carry out
a programme of experiments to check
the data and thus to confirm that the
proposed radiation protection meas-
ures are adequate. These experiments
are being carried out in collaboration
with other European institutes of
radiobiology.

The experiments are being carried
out at the SC and not at a more power-
ful accelerator, such as the proton
synchrotron, because the energy of
the protons and even of the secondary
beams (of pions for example) at the
SC is sufficient to initiate the pheno-
mena of interest. The period of irra-
diation and observation varies con-
siderably: to study the formation of a
cataract in a mouse’s eye due to
irradiation requires following the case
over a few years until natural death
occurs, on the other hand, to study
variations induced in the growth of
bean roots requires only ten to twenty
days of observation. The phenomena
induced in the irradiated plants or
mice are compared to those occurring
naturally in the same species and to
those observed after exposure to
more common forms of radiation such
as X-rays and neutrons.

When the world’s first high energy
accelerators came into action, thor-
ough precautions were not taken to
combat the dangers presented by the
emerging beams and by the gradual
accumulation of induced radioactivity.



Shielding of the machine itself was
thought to be enough. To ensure that
the appropriate measures were taken,
when CERN's first accelerator (the
SC) operated in 1957, a small radia-
tion protection group was formed and
attached to the Scientific and Techni-
cal Services Division, the predecessor
of the present Data Handling Division.
In 1961, as people became aware of
the considerable problems in the field
of radiation protection, the group was
reorganized and attached to the Direc-
torate. It now has about forty staff
including visiting scientists and a few
Fellows.

The main aim of the Health Physics
Group is to locate radiation hazards to
assess them correctly, to take neces-
sary precautions or impose necessary
restrictions and to pass on information
efficiently. The group must also check
that personnel radiation exposures
remain within acceptable limits.

The hazards vary according to
whether machines are running or
shut down. In the latter case the dan-
ger comes from conventional (mainly
gamma) radiation due to activation of
the accelerator components by high
energy particles and the radioactivity
may reach very high levels locally. In
this case, monitoring and personnel
dosimetry do not present any basic
problems though the hazards due to
high intensities and unusual spectra
have to be taken into account. At
present 90 % of the total radiation
dose received by CERN personnel is
of this type.

When the machines are running
the main hazards are due to high
energy particles and their secondaries.
This may effect not only the experi-
mental areas but also their immediate
surroundings and even the whole
site. In contrast to ‘conventional’
radiation, the hazard is much more
difficult to evaluate as no single
instrument can provide a complete
picture of the radiation.

On 20 May the ‘mole” had burrowed its way
650 m around the SPS tunnel. The photograph
shows the spoil being pulled out by train;
twelve wagons carry 60 tons at a time. The pipes
on the right of the tunnel wall take air and water
to the working face. Metal hoops are installed
temporarily to hold the walls at this point in the
tunnel since it is one of the sections which will
be later enlarged from 4 to 6 m.
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This tank is being built to dry out vacuum
components for the SPS — along the walls

are the supports for the heating elements.

The components will be chemically cleaned and
rinsed with demineralized water. Within the

tank they will be heated to 150°C while under

a vacuum of 1 torr. After this they will be

sealed off and be ready for installation. The
tank, constructed in the Main Workshop, is 7 m
long and 1.5 m in diameter and is scheduled

to be brought into use at the end of June.
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At CERN a set of detectors is used
to measure the total radiation dose:
neutrons from the thermal range up to
approximately 15 MeV are measured
with an RIC (rem ionization chamber),
particles above 20 MeV (from nuclear
interactions) are measured by carbon
activation, and gammas and charged
particle ionization are measured by
differentiation between two chambers.
It is thus possible to obtain a quick
plot of the radiation fields in the
experimental halls, evaluate the
hazards facing those working there
and advise on the necessary pre-
cautions.

The Health Physics Group has
established a network of monitors
covering each experimental hall and
the site as a whole. The monitors are
of two types:

— equipment for monitoring the radia-
tion areas, which consists of portable
instruments for measuring the total
dose equivalent at specific points and
of a network of instruments providing
readings which are continuously re-
layed to the Group and, if necessary,
to the control rooms;

— fixed monitoring stations which
continuously measure and record the
radiation levels on the site. These
stations can be read remotely. In
addition, a denser network of inte-
grating systems provides total dose
readings which are distributed at
quarterly or yearly intervals. As this
network extends to the far corners of
the site, the radiation level just outside
the Laboratory is also evaluated.

The instrumentation also includes
monitors installed at critical points on
the site to check gas and liquid waste.
Experience has shown that the hazards
due to radioactivity in gas and liquid
waste are negligible but a constant
watch is still kept on them. The Group
also handles all the personnel dosi-
meters distributed to the staff (more
than 5 000 per month).

On average only a few incidents
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which require thorough investigation
are recorded each year. Cases of over-
exposure are few in number and,
until now, low in value. During the
past ten years, doses resulting from
accidents have not exceeded five or
six times the maximum permissible
annual dose.

Superconducting
bending magnet

A superconducting bending magnet
has been developed for the beam-line
to the large European bubble chamber,
BEBC. It is now installed in its final
position in beam u7, some 50 m from
BEBC in the West Hall where it pro-
vides a deflection of 8°.

The project has already been dis-
cussed in vol. 10, page 228. Initially,
there were plans for two identical
magnets enclosed in a common cryo-
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Completion of the winding of half the coil for the
d.c. superconducting bending magnet now
installed in the beam-line to the Furopean
bubble chamber, BEBC. Inset is a microphoto-
graph of a cross-section of the superconductor
used in constructing the magnet. The conductor
is rectangular, 1.5%3 mm?; inside a copper
matrix are 367 thin filaments of niobium-
titanium 65 ym in diameter.

stat, and the technical features were
described by G. Kesseler, P. Lazeyras
and F. Schmeissner at the Conference
on Magnet Technology held in Ham-
burg in May 1970. Since then, there
have been some changes. First of all,
to give scope for possible modifica-
tions to the beam and especially to
take into account the advent of the
SPS, greater flexibility has been ob-
tained by separating the two magnets
and having each of them in its own
cryostat. Secondly, it turned out that
the bending power required for the
initial operating period of BEBC
would be lower than foreseen and
that a single magnet would be ade-
quate. For these reasons, only one
superconducting magnet fitted in- a
correspondingly shorter cryostat has
been built. In addition small changes
in coil configuration and a slight
increase in effective length reduced
the nominal current and thus the
current density and stored energy.
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Diagram of the magnet showing how the
different concentric structures come together.
The coil cross-section (on the right) is close to
that of two intersecting ellipses which gives

a uniform field configuration in the magnet
aperture. The magnet is 2.4 m long and
weighs 1.5 tons.
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The two coils of this first magnet
are impregnated with epoxy resin and
enclosed in a stainless steel cylinder
which withstands the electromagnetic
forces when the magnet is powered.
Epoxy impregnated coils usually have
poor heat conductivity and even very
small quantities of heat can cause
local temperature rises high enough to
destroy the superconductivity in a
small zone. This ‘normal’ zone then
spreads rapidly through the coil. An
impregnated coil is therefore very
sensitive to internal energy dissipation.
The advantages of an impregnated coil
are its compactness, the good mechan-
ical fixation of the windings and the
ease of transmitting the electro-
magnetic forces to a simple external
structure (a cylinder instead of com-
plex clamping brackets).

Each coil was made by winding a
single superconducting strip 2530 m
long. A 5 m length was taken from
each end of the conductor and
thoroughly tested with satisfactory
results.

The first tests on the magnet were
made in a simple vertical cryostat.
Considerable ‘training” was observed
as is often the case with impregnated
magnets. This means that the current
at which the magnet suddenly goes
normal, ‘quenches’, increases pro-
gressively as the magnet is repeatedly
charged. The explanation may be that
the electromagnetic forces acting on
the coil are causing small cracks in

the epoxy resin, releasing sufficient
heat to send the conductor normal
locally.

The current passing through the
magnet has reached 725 A giving a
bending power of 5.6 Txm, a central
field of 3.4 T and a stored energy of
370 kJ. This is adequate for the first
experiments with BEBC, when a
bending force of some 5 Txm is
needed in the beam-line.

After the tests, the magnet was
placed in its horizontal cryostat, 2.5 m
long, and tested again. It performed
satisfactorily together with the asso-
ciated equipment which allows vir-
tually automatic operation. Since the
use of dewars is foreseen in the
supply of liquid helium to the magnet
it is important to know the total
thermal losses. They were measured at
6.2 W with the magnet energised,
corresponding to a daily liquid helium
consumption of 200 litres.

Prix Francqui
to Professor Macq

The Prix Francqui for 1973 has been
awarded to P. Macq of the Université
catholique de Louvain. This Belgian
prize has a very high standing and is
awarded in successive years for work
in the humanities, natural sciences and
medicine, and mathematical, physical
and chemical sciences. Among the

recipients of the prize in this last
category have been L. Rosenfeld
(1949) and L. Van Hove (1958).

The prize was awarded to Professor
Macq particularly for his work on
weak interactions. The citation praised
the rigour and precision of his scientif-
ic method and recognized that he has
built up in Belgian a Laboratory of
international renown.

P. Macqg has been involved in the
experimental programme at CERN for
many years. At the synchro-cyclotron
he carried out a series of experiments
on muon capture, pseudoscalar cou-
pling constant and other related topics
in weak interactions. At the proton
synchrotron he has been in teams
using polarized proton targets. He
also participated in one of the first
experiments on electron polarization
in muon decay at Berkeley. In Belgium
he leads the work on the cyclotron at
the University of Louvain.
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Schooling of CERN children
discussed at Sevres

At the beginning of April, a Collo-
quium was held at the ‘Centre Inter-
national d’Etudes Pédagogiques’ at
Sévres, Paris, to study the pedagogical
structure of a schooling system
adapted to the educational needs of
the children of CERN staff. This was a
further step in the discussions which
have been going on between the
French authorities and CERN for over
a year in an attempt to work out a rea-
sonable solution to the rather unusual
problems in the education of CERN
children which come from the inter-
national nature and the particular
personnel structure of CERN. These
discussions seem worthy of wide-
spread attention because the CERN
situation probably has much in com-
mon with situations which have come,
or will come, into existence in the
context of the moves towards Euro-
pean unity.

At the Colloguium there were
representatives of the French author-
ities, particularly from the Ministére de
I'Education Nationale (Mission de Re-
cherche Pédagogique and Mission aux
Relations Internationales). Local offi-
cials were present from the Pays de
Gex (the region of France surrounding
CERN) and the Sous-Préfet de Gex
attended part of the Colloquium. The
Member States of CERN were re-
presented by educational specialists.
A large delegation came from the
Lycée at Ferney-Voltaire where it is
intended that the secondary section
of the schooling system catering for
CERN children will be developed.
The teachers from the Ferney Lycée
played an important part in the dis-
cussions. In addition there was a
delegation from CERN itself.

The question of the education of
CERN children, came to the fore in the
course of the debate leading to the
decision to build the SPS. The Member
States who put forward sites for the
new accelerator each agreed to set up
an educational system to meet the
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needs of a ‘mobile’, international
community should the new CERN
Laboratory be in their country. When
the proposal was put forward to
adjoin the new machine to the existing
Laboratory, creating an extension of
CERN site predominantly into France,
the French government accepted a
commitment to provide for the educa-
tional needs of CERN children.

probability will stay at CERN through-
out the schooling years of their chil-
dren. Children arrive from a variety of
national educational systems where
there are many divergencies from
country to country in level and
approach. On departure, children need
to be reintegrated into their national
system.

At the present time, in the neigh-
bourhood of CERN, only a few
national groups can find teaching
which is in any way adapted to cater
for this situation. Schooling has there-
fore been recognized as a problem for
a long time and has led to recruitment
difficulties and to problems for many
CERN families.

The ways in which this commitment
can be implemented have been dis-
cussed between France and CERN at
several meetings over the past year
and the stage has been reached where
the needs and the possible ways to
cater for them have become clear.
The Sévres Colloquium was organized
to bring in more pedagogical expertise
and to involve the educational author-
ities of all the Member States with the
aim of arriving at an outline of the
desirable pedagogical structure of the
school.

Atfirst sight the prospect of evolving
a schooling system which is appro-
priate for the CERN population looks
very daunting. The population includes
twelve nationalities speaking nine
languages. It involves children spread
across the whole spectrum of school-
ing ages and with the usual spectrum
of individual abilities. It includes chil-
dren of parents visiting CERN for a
short duration, of parents on short
contracts but who may stay indefi-
nitely, and of parents who in all

In 1967 a very thorough survey was
carried out among CERN staff (see
CERN COURIER vol. 8, page 187) to
determine what they regarded as the
priorities in the education of their
children. There was wide agreement
on the main concerns. Without enter-
ing into detail, they called for a
teaching system which would mini-
mize the difficulties encountered in
transferring from one country to
another (concentration on a solid
grounding and on training for indi-
vidual work, mastery of languages,
etc...) and which would at the same
time maximize the benefits which can
be obtained from schooling in an
international environment (integration
into the local community rather than



The Lycée at Ferney-Voltaire where the secondary

section of the schooling system adapted to
- the needs of CERN children will be located.
The school already houses children of the

region and will obviously continue to ensure that

the normal qualifications of the French
education system are available to them.

separation into national groups, acqui-
sition of internationally recognized
certificates, etc...). These priorities,
emerging from the survey of the staff,
have been the guidelines used by
CERN in the discussions with the
French authorities.

From these discussions, the fol-
lowing structure has emerged for the
proposed schooling system which
would be accessible to the children
of CERN staff: The common core of
the teaching would be in French and
following a French programme. Con-
nected to this common core would be
teaching given by teachers coming, it
is hoped, from almost all the other
Member States. They would look

after the language and national culture

of each country for children from that
country and help in the initial integra-
tion of their nationals into the common
French core as children arrive and in
the preparation for transfer back to
national systems as children leave.

It is recognized as being extremely
important (and in line with the desire
of CERN parents for integration rather
than separation) that the French chil-
dren from the region should be able
to acquire the same qualifications and
absorb the essential features of French
education as they could elsewhere in
France so that they would in no way
be handicapped in their future careers
within France by virtue of attending
the schools. Far from being a draw-
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back, internationalization of the schools
should greatly enrich the education
available to local French children and
open many opportunities to them
(languages is an obvious example)
which would otherwise not be there.

The traditional French educational
system, like- any other specifically
national system, tends to be fixed in
its form and methods and to lack the
flexibility which is required to meet
the diverse needs expressed above.
However, within France, as in almost
all the Member States at present, there
are a considerable number of up-
heavals taking place in the traditional
system. Experience has been gained
concerning new pedagogical tech-
niques, new teaching programmes,
new attitudes (such things as modern
math, teaching of languages at a very
early age, revision of teaching of
French, team teaching, integrated day,
individual study, new science pro-
grammes, etc.). Not many have been
applied within the region close to
CERN but experience does exist within
the French system. It was obviously
desirable to incorporate into the pro-
gramme to be followed in the schools
accessible to CERN children, those
new pedagogical developments which
are in line with the international aims
of the schools.

The colloquium at Sévres tried to
put some flesh onto this skeleton plan
— common core consisting of a
modern French programme comple-

mented by teaching supplied by
teachers from the Member States.
Three working groups were set up to
study: 1) Primary education; 2) Sec-
ondary education — languages, cul-
tural subjects; 3) Secondary educa-
tion — sciences, mathematics. Each
group emerged with a series of recom-
mendations from which we will at-
tempt to extract the main points.

1. Primary education. It is proposed
that CERN children attend local
schools except for one morning and
one afternoon per week when non-
French children would come together
at one or two schools for national
language teaching.

Very young children absorb another
language easily and it is proposed to
immerse them immediately in the
French class appropriate to their age.
For children of six years old and above,
those who can read and write their
own language would again be
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immersed in the French class without
need for special initiation courses.
Those who cannot read and write
their own language should have the
possibility to acquire this ability before
being fed into the normal classes for
the bulk of the teaching.

The schools would obviously be
very rich on the languages side and
the local French children would have
an excellent environment in which to
make early acquaintance with other
languages. Finally on leaving theschool
a child should be provided with a
‘dossier scolaire’ to help his reintegra-
tion into his home country.

Obviously these measures will re-
quire practical steps. An important one
concerns a reduction in the standard
class size because more individual
teaching would definitely be essential
and is not possible in large classes.
Teachers would be needed from the
Member States to provide the national
language teaching. The means of
transporting and accommodating chil-
dren for the morning and afternoon of
national language teaching would
have to be worked out.

2. Secondary: Languages and arts. It
is envisaged to absorb all children of
secondary school age in the Lycée at
Ferney-Voltaire. For children arriving
(at no matter what time in the school
year) an intensive initiation in French
would be necessary to enable them to
follow the programme. This is foreseen
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as involving six weeks during which
the children will be taught French for
half the schooling week. Additional
French language teaching would con-
tinue for newcomers during their first
year.

The national language, particularly
in written form (since it is probably
conveyed orally in the home), and
national culture could be taught for
up to six hours per week. The teachers
from the Member States will also pay
particular attention to the initiation of
their children in the French pro-
grammes and, on departure, help in
preparing them again for their national
programmes.

The teaching of languages would
take place in a particularly rich envi-
ronment. History and geography
should be presented in a more inter-
national way following programmes
worked out by the French staff
together with their colleagues from the
other countries. Artistic activities and
sports would be catered for.

As discussed above, the Lycée
should absorb many of the new
pedagogical techniques and be very
flexible so as to adapt the French
programme as best possible to the
international environment.

In addition to the teachers from the
Member States, a very valuable con-
tribution from other countries would
be to help build up a multilingual
documentation centre. This again
could result in an exceptional educa-
tional aid both for the local French
children and for the children from
other countries.

The availability of a ‘dossier sco-
laire” for each pupil would aid reinte-
gration (as with the Primary children).
The school will obviously prepare
children for the normal French exami-
nations (B.E.P.C. and the Bacca-
lauréat francais) but should also pre-
pare children for the International
Baccalaureate which, at least for an
initial trial period, is a qualification

accepted for University entrance in
virtually all the CERN Member States.
The provision of courses leading to
both the Baccalauréat francais and the
International Baccalaureate is not
considered to be a problem.

Secondary: Mathematics and sciences.
Many of the themes covered above in
describing the proposed structure for
the Languages and Arts teaching in
the school carry over also into Mathe-
matics and sciences.

There are considerable differences
amongst the Member States in the
teaching of mathematics, both in
techniques and in the teaching se-
quence for specific age groups. Never-
theless it is believed that, with the
help of teachers from the national
units for the initiation of children, for
help with specialized vocabulary and
generally for assistance to the French
staff, the problems can be overcome.

In the sciences, however, major
problems exist in the differences in
alignment between the different natio-
nal programmes. It is recognized that
the normal French programme is in
need of reorganization. This has
already been studied by a French
Commission led by A. Lagarrigue and
new methods are being tested, for
example at Grenoble. An optional pro-
gramme should be implemented from
the start of secondary education
incorporating biology, physics chem-
istry and mathematics in a unified way.
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To help prepare the science pro-
gramme, it is proposed that a collo-
quium be held of experts from France
and from the other Member States.
A similar meeting on the mathematics
programme could take place at the
same time.

As proposed for the arts pro-
grammes, it should be possible to pre-
pare for the International Baccalaureate
as well as for French qualifications.

These recommendations from the
three Working Groups at Sévres have
been conveyed to the French author-
ities, who have also been asked to
make known their time-table for
implementing the schooling system in
the Pays de Gex to cater for CERN
children. The representatives of the
Member States conveyed the recom-
mendations from the Colloquium to
their respective authorities.

It is expected that the system will
be launched, at least at the secondary
level, in September of this year. It is
likely to take several years to evolve
detailed programmes incorporating all
that the Working Groups proposed
and actual experience in the schools
will help to adapt the programmes
more precisely to the needs.

Several Member States have al-
ready indicated that they are prepared
to send teachers for the start of the
school year in September. Thus as
from September a new type of school
will open, albeit on a modest scale
initially, which could make important
contributions to the development of
European education. '

High speed photography records pieces of
granite being exploded away from a 1 cm slab
(the dark vertical bar running across the
photograph) which has been bombarded with a
single intense burst of electrons for 50 ns.

The electron burst created a pressure in the
granite which not only disintegrated the right
side of the rock where the electrons entered
but also travelled through the slab and
fractured the left side also.

(Photo LBL)

Around the Laboratories

BERKELEY
New tunnelling effect
with electrons

When listing applications of acceler-
ators in the report of the USA Con-
ference in the April issue (page 105)
we mentioned the novel idea of using
electron beams to cut through rock.
The technique has been investigated
by R.T. Avery, T.L. Brekke, I. Finnie
and D. Keefe with help from many
Berkeley staff and the financial support
of the National Science Foundation as
part of their ‘Research Applied to
National Needs’ programme.

It was during the design of the
injector for electron ring accelerator
research at LRL (see, for example,
vol. 11, page 108) that it was realized
that intense electron beams could

cause considerable mechanical dam-
age to materials that crossed their
path. This potential was studiously

avoided in the ERA injector but some
experiments began to investigate the
effects on rock with a view to applica-
tion particularly in underground tun-
nelling. For many reasons — such as
the preservation of the surface envi-
ronment, additional safety, or avoid-
ing an already crowded surface envi-
ronment — tunnels, storage areas,
etc., cut underground are preferable.
However, the associated costs are
often prohibitively high and it was
thought worthwhile looking into the
idea of using electron beams which
could prove a cheaper or more appro-
priate way of cutting through rock.
The phenomenon involved is known
as ‘shock spalling’. It is not the same
phenomenon as that proposed pre-
viously using electron beams or lasers
to cut through rock by melting or
vaporising the rock surface, which
requires much greater amounts of
energy to achieve the same purpose.
Shock spalling occurs when intense
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Drawing of the tandem Van de Graaff proposed
as a nuclear structure facility to be built at the

Daresbury Laboratory. The machine is designed to

operate at a central terminal voltage of 20 MV,
initially, with scope for increasing the voltage
to 30 MV. The machine would be vertically
mounted with a variety of ion sources available
at the top and the possibility of distributing
particles to experiments over a 210° sector

at the bottom.
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stresses are introduced in the rock by
locally depositing energy in pulses
lasting less than a microsecond. Com-
paratively modest amounts of energy
can initiate stress waves exceeding
the tensile strength of the rock and
resulting in ‘mini-explosions’ breaking
off flakes of rock. The stress waves
can travel through the rock and can
cause further shock spalling at an
interior surface. Such a double effect
is shown in the photograph.
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Experiments were carried out with
electron beams with characteristics
such as — 50 ns pulse length, 1 400 A
per cm? current density, average
energy around 1 MeV, beam diameter
of a few centimetres. One pulse of this
type can cut out about 1.6 cm® leaving
a crater about a millimetre deep. Shock
spalling was observed for a wide
variety of rocks. Wet rocks (such as
often encountered in tunnelling)
showed more spalling than dry rocks.

Some preliminary information was
gathered on energy thresholds, etc. ..
Independently, J.H. Shea of Physics
International Co. has also studied
rock spalling and arrived at similar
data.

Much more research into the phe-
nomenon is needed before an optimum
system can be specified and before
the economics of using electron accel-
erators for tunnelling can be sensibly
estimated. Also, accelerator technol-
ogy would need to be pushed further
to provide streams of short electron
pulses with MeV energies and in-
tensities in the tens of kiloampere
region. The first results however have
been sufficiently encouraging for the
research to continue.

DARESBURY
Nuclear Structure
Facility

Two years ago a design study for a
large tandem Van de Graaff accelera-
tor, to be used for nuclear structure
research, began at the Daresbury
Laboratory. After eighteen months of
work, a design report was prepared
which now has the backing of the
UK Science Research Council and is
before the Treasury for financial ap-
proval.

The study was carried out with the
strong support of the nuclear physics
community in the UK and in colla-
boration with establishments of the
Atomic Energy Authority (Aldermas-
ton, Harwell and Risley) and with the
Universities of Birmingham, Liver-
pool, Manchester, Reading and Sal-
ford.

The accelerator has been designed
to operate at 20 MV initially with the
possibility of subsequently stepping
this up to provide a wide variety of
beams from protons to the heaviest



ions. The major features of the design
are as follows:

The machine will be mounted verti-
cally, which simplifies many mechan-
ical problems and enables the accel-
erated beams to be fanned out to
experiments over a wide angle by
bending them into the horizontal
plane with a 90° magnet. In the
horizontal plane, a 210° sector is
being left available for experiments
but not all of it is intended to be used
initially. Scope has also been left for
the addition of a further acceleration
stage (using a cyclotron or super-
conducting linac) if it is desired later.

A similar right angular magnetic
bend at the top of the machine will
make it possible to sprinkle ion-
sources in a circle around the top of
the accelerator tower. It will also be
possible to provide polarized or
bunched beams. This injection region
is held at earth potential. The ‘tandem’
acceleration proceeds, as usual, by
accelerating negative ions from the
injector to a central terminal held at a
positive high voltage (20 MV or
above) where electrons are pulled off
by gas or foil strippers. The positive
ions thus produced are further acceler-
ated away from the terminal to earth
potential at the bottom of the machine.

The accelerator will operate inside
a pressure tank which is cylindrical
with domed ends, filled with sulphur
hexafluoride at a pressure of better
than 10-7 torr. The tank height is
45 m with an inner diameter of 4 m.
Inside it is the accelerator ‘stack’
consisting of two active lengths of
13.4 m each side of the central ter-
minal which is 4.5 m long. There are
‘dead sections’ added along the stacks
where beam shaping magnets are
located.

On the way to laying down these
design parameters, a considerable
amount of research proved necessary
particularly in order to be confident of
withstanding voltages up to 30 MV.

The design team found that Van de
Graaff construction has not, up to
now, had the backing of very thorough
development programmes which are
customary in the world of accelera-
tors for high energy physics. It was
therefore necessary to do some care-
ful work with high voltages. This was
carried out at a 6 MV tandem machine
at Aldermaston and at Daresbury.

Several advances have already
emerged from this work, the most
important being a new method of
charging the central terminal. This is
normally done in Van de Graaff
machines by spraying charge onto an
insulating fabric belt which moves in
a continuous loop carrying charge up
to the terminal where it is picked off.
The limitations of the belt method are
that uneveness of the belt leads to
variation in the charging current and
hence instability in the central ter-
minal voltage and the energy of the
emerging beam. Also the belts wear,
causing dust in the machine and
possibly degrading the clean high
voltage = conditions. Daresbury and
Reading have developed a new charg-
ing technique which is known as the
‘laddertron’.

The name comes from the confi-
guration of a series of conductor bars,
like the rungs of a ladder, linked at
each end by insulating beads. Joints
between the conductors and insula-
tors make it possible to have a con-
tinuous loop moving at high speed
over pulleys. Charge is induced on to
each conductor when passing a plate
at high potential — a reverse process
pulls the charge off at the central
terminal. A current as high as 550 pA
has been carried on a laddertron
prototype, moving at a speed of
15 m per s, built for a 1 MV Van de
Graaff at Reading. This laddertron
was constructed of aluminium and
stainless steel conductors with glass
filled nylon for insulators.

A test rig for a ‘laddertron’, the new charging
technique for use in Van de Graaffs, developed
by Daresbury and Reading University. The
origin of the name can be seen in the form

of the continuous loop which conveys the
charge. Bars of metal conductor carrying the
charge form the rungs of the ladder linked by
insulators.

(Photo Daresbury)

Other developments have emerged
from the study of such things as field
shaping and surge phenomena in
voltage breakdown. New structure
designs have evolved using field
shaping to reduce the field gradient in
the critical region around the cathode
insulator junction. A new type of
annular spark gap will ensure very
fast triggering to protect the structure
if fast voltage surges occur in fault
conditions. A theoretical analysis of
these problems was carried out using
an equipotential field plotting pro-
gramme on a computer and experi-
mental checks have given satisfactory
results.

On the engineering side, a process
has been worked out for bonding
metal and ceramic together efficiently
to give vacuum-tight joints. Alumina
and titanium can thus be used to
build up an acceleration tube com-
pletely free of organic materials.
Organic vapours are one of the major
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sources of breakdown problems and
the new bonding technique applied to
the NSF should help considerably
towards achieving voltages in excess
of 20 MV.

It is intended that the NSF should
be built at the Daresbury Laboratory.
The latest state of play is that the
Department of the Environment has
announced the holding of a ‘public
enquiry’ which will examine various
aspects of the impact of such a project
on the Daresbury region. The date
when this enquiry will be held has not
yet been fixed but the nuclear physics
community is hoping that it will be
very soon so as to retain the momen-
tum towards the realization of what
would be one of the world’s most
advanced facilities for this type of
research.

SACLAY
First tests on MOBY
magnet

The progress towards the possible
construction of a high energy synchro-
tron using superconducting magnets
was reviewed in the April issue
(pages 117-118). In Europe this work
is being carried out by a collaboration
of the Karlsruhe, Rutherford and
Saclay Laboratories known as GESSS
(Group for European Superconducting
Synchrotron Studies). Each Labo-
ratory has a development programme
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to build pulsed dipole magnets sui-
table for a high energy machine and
the construction techniques are suffi-
ciently different in the three centres to
enable several possible solutions to be
compared.

Saclay are aiming for the highest
magnetic field level in a dipole known
as MOBY. This magnet has been
completed and the first tests have
begun. Its major parameters are —
length 0.5 m, aperture 10 cm dia-
meter, design peak field 6 T at a cur-
rent of 1.5 kA with a rise time of
around 10 s, coils wound from
24 strand braid each incorporating
1 000 filaments of niobium-titanium
superconductor 10 pm in diameter
embedded in a copper matrix, coil
cooling by copper heat drains pro-
truding into the surrounding helium
bath, iron core close around the coil.

In the first tests a field of 5 T was
achieved within the magnet aperture
after a period of ‘training’ (successive
improvement towards peak perfor-
mance as the magnet is taken through
cycles of normal and superconducting
states). This field level was reached
after about one hundred transitions to
normal state — during the transitions
the coil temperature never climbed
above 50 K.

The peak field level was still rising
which indicated that further training
could achieve the design field but it
was decided to halt the performance
at 5 T so as to carry a series of

The coils of the MOBY magnet prior to their
assembly inside an iron yoke. MOBY reached
5 T during its first tests and is now being
pushed towards the design figure of 6 T which
is the highest dipole field level aimed for in
the magnet development programmes of the
GESSS collaboration.

(Photo Saclay)

measurements on the field quality.
Most of the measurements were done
with MOBY operated with d.c. cur-
rent rather than pulsed. They revealed
that the sextupole and decapole com-
ponents of the field were close to
the anticipated levels. Remanent field
had a 0.65 mT dipole component and
a 0.45 mT sextupole component over
half the aperture which is also close to
prediction. When the magnet was
pulsed, the losses in the coil were as
calculated but losses in the surround-
ing iron yoke were lower than cal-
culated.

A more precise series of measure-
ments on MOBY is now under way.
Correction elements will be brought
into action and the peak field will be
pushed towards the design figure.

While on the subject of supercon-
ducting magnets we should correct
confusion concerning cm/mm/radius/
diameter which crept into the article
in the April issue. In considering
aperture requirements for a super-
conducting conversion of the SPS,
low energy injection (10 GeV) would
require an aperture of around 5 cm
radius, high energy injection (200 GeV)
could reduce this to around 4 cm
radius. This was highly garbled on
page 117 of last month.

KARLSRUHE

En route to a
superconducting r.f.
separator

A superconducting r.f. separator is
under construction at Karlsruhe for
use at the SPS in the beam-line to the
Omega spectrometer. Tests on a sec-
tion of the first 3 m deflector have
given results close to the desired
parameters.



The separator will be operated at
2 855 MHz (S-band) and will consist
of niobium deflectors each about 3 m
long. It is intended to reach deflection
fields of at least 2 MV per m which
implies peak magnetic fields at the
surfaces inside the cavities of
310 gauss. To steer clear of thermal
breakdown, a quality factor (Q) of at
least 5 x 10® is needed which limits
the power absorbed inside a deflector
to about 15 W.

The separator will be installed in a
beam-line with a distance of 90 m
between the cavities and will make it
possible to separate kaons and anti-
protons in the range 10 to 30 GeV/c.
The estimated gain in the intensity of
the desired particles is of the order of
ten compared to an unseparated beam.

In superconducting r.f. separators,

low losses should make it possible to
achieve very long pulse lengths such
as are needed for counter experiments.
However, there are two main limita-
tions to be overcome:
i) According to the BCS theory of
superconductivity, surface resistance,
which is directly linked to the r.f.
losses inside the deflectors, should
decrease exponentially in the tem-
perature range of interest (less than
2 K). The decrease is always limited at
some temperature by the onset of a
residual resistance because of the
quality of the superconducting sur-
faces. This is still poorly understood.
ii) The deflection fields which can be
achieved are limited by breakdown
which is linked to the peak magnetic or
electric fields reached somewhere on
the cavity walls.

Lead and niobium are the most
promising superconducting materials
because of their comparatively high
critical temperature and magnetic
fields (for lead these are 7.2 K and
750 gauss and for niobium 9.25 K
and 1900 gauss). Lead has been
successfully pursued particularly at
Rutherford (see vol. 11, page 136)

but Karlsruhe concentrated on niobium
which has greater potentialities.

To tackle the difficulties of fabrica-
tion, welding and surface treatment of
complicated structures, several test-
deflectors and a twenty-cell section,
intended for the first deflector, were
constructed in close collaboration with
Siemens. The cells are machined out

“of solid niobium and joined together

by electron beam welding. Since all
the electromagnetic processes, at the
frequencies used, occur in a surface
layer of the superconducting material
which is only 500 angstroms thick and
since the r.f. losses have to be about
10° times smaller than for copper,
extremely clean, smooth surfaces are
needed. This involves elaborate sur-
face treatment.

At Karlsruhe the best results have
been' obtained by applying the fol-
lowing multi-stage process twice:
removal of about 50 pm of niobium by
electropolishing, anodizing with a

A twenty-cell section for a 3 m long niobium
superconducting deflector. The section is
reinforced by niobium bars and has an overall
length of 60 cm so that it can be accommodated
in the Karlsruhe high temperature, high vacuum
furnace for annealing. The first tests on the
section have given very encouraging results.

(Photo Karlsruhe)

layer of niobium oxide about 500 ang-
stroms thick, firing in an ultra-high
vacuum furnace for 24 hours at
1850°C and about 10-° torr.

The results obtained on some test
deflectors and the twenty-cell section
are listed in the Table. The required
Q values and peak magnetic fields
have been largely reached.

Once a deflector reaches high field
levels, these are not reduced by sub-
sequent cooling cycles under vacuum
or by careful exposure to dust free air
and/or methanol. These results en-
couraged the construction of a full
3 m deflector which will be assembled
out of five sections. The first section
(60 cm long, 20 cells) was tested at
the end of April and immediately gave
a field of 350 gauss, corresponding to
a deflection field of 2.3 MV per m.
The Q value is still low by a factor of
two but experience indicates that
further surface treatment should im-
prove this.

Superconducting . Peak Peak
deflector results fgé't"g:t\é magnetic deff'ﬁj;‘j'ng
Karlsruh i
from Karlsruhe field (gauss) (MV per m)
4 cell test deflector 43 x10° 500 3.2
8 cell test deflector 05 x10° 425 2.7
12 cell test deflector 0.68 x 10° 250 1.6
20 cell section 0.235 x 10° 350 2.3
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Tests on single and combined sec-
tions of the first deflector will con-
tinue. Furthermore, a research pro-
gramme to improve surface quality and
to develop more sophisticated deflec-
tor structures is under way aiming for
field levels higher than 4 MV per m.
This should push the separation limit
in the rf. beam to Omega up to
40 GeV/c. If higher frequencies were
used (C-band), the limit could climb
to 50 GeV/c.

The work has been carried out at
Karlsruhe by W. Bauer, G. Dammertz,
M. Grundner, H. Lengeler, and E.
Rathgeber.

Work on superconducting r.f. cav-
ities at Karlsruhe does not stop with
the separator work. There is also a
development programme on super-
conducting linear accelerators (see
vol. 12, page 133), such as could be
used for the acceleration of protons or
of heavy ions, which could result in
shortaccelerators with long duty cycles.

This work was reported at the USA
Accelerator Conference by M. Kuntze.
Related work is under way at Stanford,
Argonne and Cal. Tech. Helix struc-
tures have been studied for the accel-
eration of low velocity particles and,
at Karlsruhe, a maximum accelerating
gradient of 2.8 MV per m, correspond-
ing to a 700 gauss magnetic field,
with a Q of 2 x 10°, has been obtained
in a niobium helix structure operating
at 90 MHz. This followed the same
surface treatment technique as men-
tioned above.

Two 0.5 m sections, each consisting
of five half wave-length helices, have
been built following a design devel-
oped in collaboration with Francfort
University. Protons were injected at
750 kV into one section from a
Cockcroft-Walton pre-injector which
can give a continuous beam current
of 1.3 mA. A bunched beam of 400 pA
can be fed to the first superconducting
helix section and protons are success-
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fully accelerated. Effort is now being
concentrated on bringing the two
separate superconducting sections in-
to action simultaneously.

LOS ALAMOS
Positive and negative
at the same time

The 800 MeV meson physics facility,
LAMPF, at Los Alamos has added
another notch to its count of ‘firsts’.
At the beginning of April both positive
and negative particles were accel-
erated along the linear accelerator at
the same time..

From the early days of working on
the project, the requirement of simul-
taneous acceleration of both varieties
of charged particle was fed into the
design. This is possible in linear
accelerators because the accelerating
fields along the machine swing from
one direction to the opposite direction
at very high frequency. It results in
tiny fractions of time for which partic-
ular sections of the machine establish
the right conditions for accelerating
positives followed by tiny fractions of
time with the right conditions for
accelerating negatives.

LAMPF is therefore provided with
two ion sources — one providing pro-
tons and the other providing nega-
tive hydrogen ions in which the
hydrogen molecule has broken up to
leave an extra electron tacked onto a
hydrogen atom. (In addition, there
will later be another ion source to
provide polarized protons.)

The first simultaneous acceleration
was of 200 pA of protons travelling
along the accelerator interlaced with
100 pA of negative ions. The parti-
cles were taken to energies in ex-
cess of 100 MeV which is also the

highest energy yet achieved for nega-
tive hydrogen ions. Using the accel-
erator in this way increases its poten-
tial in feeding the experimental pro-
gramme while adding comparatively
little to the cost. Further machine
developments will aim to increase the
intensities of the simultaneous beams
and to take them to the peak energy of
800 MeV.

LIVERMORE
Still no quarks

A careful search for quarks in high
energy cosmic rays has been carried
out by a team from the Lawrence
Livermore  Laboratory. In  over
200 000 photographs of cosmic ray
showers there was no sign of the type
of track which could be assigned
to a low ionizing particle such as
the hypothetical fractionally-charged
quark.

The search was prompted by the
results from the Sydney team (see
vol. 9, page 309) who seemed to have
evidence of quarks. From 60 000 high
energy cosmic ray tracks they claimed
five possible quarks. The photographs
were taken in cloud chambers and
this technique was also used in the
Livermore experiment carried out by
A. F. Clark, H.F. Finn, N.E. Hansen
and D.E. Smith.

Improved methods of scanning the
cloud chamber photographs, both
visually and by computer, were devel-
oped. About four hundred candidate
quark tracks were picked out but
none withstood detailed examination.
The team fix the probability of finding
fractionally charged particles in cosmic
rays as less than 1 in 10" per cm?,
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We are ready with the
stabilised DC power

One of a series of O to 110V.

-. 2000 ampere (220kW) thyristor
regulated highly stabilised DC power supplies
for Rutherford Laboratory of the British
Science Research Council.
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Telephone: Crawley (0293) 27755. Telex: 87252. Cables: Breco Telex Crawley Sussex.
A member of the GHP Group.
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Auger-Electron Spectroscopy (AES)
for automatic Thin Film Analysis

Select the chemical elements which interest you, put the
ion gun into operation and leave the apparatus to operate
automatically. Within a short time it will give you the
concentration of the selected elements in relation to the
distance from the original specimen surface.

The above example shows a chrome-
nickel film on a silicon substrate. The
dissimilar distribution of the chrome
and nickel can distinctly be recognised.
BALZERS co-operate with Physical

Electronics Industries Inc. (PHI), USA
in the construction of instruments for
profile measurements of this nature
and surface investigation.

In addition to Auger-Electron Spec-
troscopy (AES), BALZERS Secondary
lon Mass Spectrometry (SIMS) can also

BK 800007 PF DN 1645

BALZERS-owned Sales Companies in:

Ziirich (CH), Frankfurt/M (D), Wien (A),
Kungsbacka (S),Berkhamsted (GB),
Santa Ana (USA), Meudon (F), Milano (I)

SIMS
QUADRUPOL-
ANALYZER

PRIMARY
ION GUN

AUGER ANALYZER
—

CARROUSEL
TARGET HOLDER

\.~. [ELECTRON] -,
S -_GUN 4

% AES
Q SPUTTER
ION GUN

be carried out in these instruments, which means that a
number of specimens can be investigated with both me-
thods in only one plant, without interrupting the vacuum.
Simultaneously with the specimen manipulator, the cylin-
drical Auger analyzers and the SIMS equipment, the follo-

wing BALZERS/PHI-additional com-
ponents can also be mounted on the
vacuum chamber: ion guns (for etching
the specimen in AES), electron source
for grazing incidence bombardment
(AES for insulators), fracture attach-
ment (for breaking open the specimen
in UHV), electron bombardment hea-
ter (by electron bombardment), mi-
croscope (for observing the specimen
surface in AES). Ifyou areinterested we
shall be pleased to send you full details.

BALZERS

BALZERS AKTIENGESELLSCHAFT

fir Hochvakuumtechnik und Diinne Schichten

FL 9496 Balzers

157



Reliahility

...built Into every
instrument we make.

Beta Gas Monitors

TRITON systems monitor tritium, argon-41, carbon-14,
chlorine-36, fluorine-18, krypton-85, radon-222,
sulfur-35, xenon-133, xenon-135, and gamma g
radiation. Features: 0.5 micron absolute
filters, electrostatic precipitators, positive
displacement pumps, gamma compensation
to SmR/hour.

TRITON 955B — Highest sensitivity sys-
tem: 10uCi/M? full scale for tritium.
Highest sensitivity as a gamma area moni-
tor: 0.05 mR/HR full scale. Particu-

larly useful for industrial and reactor
monitoring, as an analytical tool, and

for H?® and C" tracer work generally.
TRITON 1055B for portability — A
lightweight (less than 20 1bs.) battery-
operated monitor whose size belies

its sensitivity (50uCi/M? full scale). Fea-
tures rechargeable nickel-cadmium bat-
teries. The 1055 can be operated (and its
batteries recharged) on standard
line current. Has recorder output.
TRITON 1125 — Mil-spec quality.
Portable, rugged, rainproof.
100uCi/M:? full scale for H®
TRITON 755C — Dependable
system (suitable for rack-mounting) y

which accurately monitors airborne tritium or ambient low-
level gamma radiation or the other beta-emitting isotopes listed
above. Exceptional stability and sensitivity (100uCi/M?, full
scale) also permits analytical applications.

TRITON Calibrator (CL-1) and Remote Alarm (RA-1) —

A calibrator (with enough tritium gas for 1000 or more cali-
bratioris) and a remote alarm (with both visual and audible
systems) are also available.

Beta Logic Analyzer Ultra low level analysis.

H?, C" etc. Radio carbon dating, tracer studies, bio-

chemistry, hyrology.

RADON SYSTEM for low-level analysis of radon samples
from human respiration, mine, or water supply effluents, air.
Includes Radon Concentrator (RCTS-2) which purifies,
concentrates, and transfers samples to Radon Counter (LAC-2).
Its scintillations produced by Radon gas are counted by
photomultiplier in Radon Analyzer (LLRC-2)
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Particle & Photon Detection

Focused Mesh Multlpller Model MM-1 For use in mass spectrometers,

electron and ion velocity analyzers, X-ray and vacuum U.V.
spectrometers, and neutral- parucle experi-
ments. Detects electrons, ions, protons,
UV, X-ray photons, energetic neutral
atoms and molecules. Guaranteed deliv-
ered gain. Typical electron gain: 10° at
2.5 kv., 107 at 3 kv./10® at 3.5 kv. Gain is
stable with count rates in excess of 10°
per second. No ion feedback or spurious
pulses. Non-magnetic. Low noise: less
than 1 count/minute at 107 gain. Ultra
high vacuum operation: bake-
able to 350°C. Rugged. Flight
proven in many rocket launches.
Size: 1.25” high, 2” diameter.
Model MM-2 Similar characteris-
tics as MM-1 but only half the
diameter (1”).
Preamplifier-Amplifier-Discrimina-
tor (Model PAD) Rugged. Minia-
ture. Charge sensitive input.
Risetime: 3 nsec. Adjustable
discriminator: 20:1 range.
’ PAD-1: lowest power con-
sumption. Pulse count rates to 10°/
second. PAD-2: for pulse count rates to 10?/second.
Regulated High Voltage Power Supply (Model HV-4R). All
solid state. Output: 500v to 6.1 kv. Low noise: less than 300
microvolts RMS. Low drift: less than 0.01% /hour, 0.02% /day.
Lightweight. Rack mounted.

Johnston »~—

Laboratories,Inc. "

3 Industry Lane, Cockeysville, Maryland 21030, USA
Phone: (301) 666-9500 Cable: “JOHNLAB”




RADIO

PROTECTION

PORTABLE POLYRADIAMETER

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

ELECTRICAL CHARACTERISTICS

- High voltage :
2200 Volts

- Ranges: 10 - 100 - 1000 - 10000 cps

- Accuracy : better than 5%

- 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

can be regulated from + 200 to

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 : < 5 us frequency) 200 KHz)

- Input pulses : positive or negative,duration},‘lOOns
- Threshold adjustement: 0.1 3 10V

- Input impedance : 1000 01

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

O NARDEUX

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

the
State of
the Art

. with less than 10PPM

ripple, too! Model RHSR

25P75 — one of 1200

standard Spellman HV power
supplies. Our exclusive RF
technique cuts costs, in-
creases safety and reliability.
SPELLMAN — first choice for
electro-optical work since
1931 ... and the RHSR

Series is only the latest
reason why.

All-silicon, all-solid-state;
adjustable 0-25KV, 0-3mA
(22 others from 1KV/20mA).
Overload and short-circuit

proof, 3-year warranty.

APPLICATIONS . ..
Photomultipliers, CRT's,
Flying-spot scanners, Lasers,
Masers, Vidicons

FREE!

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

niques.

SPELLMAN

HIGH VOLTAGE

- ELECTRONICS
- CORPORATION

1930 ADEE AVENUE
BRONX, NEW YORK 10469

(212) 671-0300

SPELLMAN FOREIGN
REPRESENTATIVES

AUSTRALIA

ANAC LTD.

Box 102

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

CANADA

Componetics Ltd.
6420 Victoria Avenue
Montreal 252, Quebec

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

S-591 Motala, Sweden

SWITZERLAND

Mr. Fritz Weber

In der Rehweid 8

8122 Pfaffhausen-Zurich
Switzerland
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MODEL 5175

HIGH TEMPERATURE LINEAR PQOSITION TRANSDUCER

PRODUCT DESCRIPTION

Measures linear position up to 6” and will provide
an equivalent output signal proportional to change
in position. Transducer wiper is positioned along a
precision electrical element thus allowing the input
voltage to be divided as a function of the mechanical
input.

FEATURES

+ High Level Output Signal

++260°C Operating Capability

+ Stainless Steel Construction

- Continuous Shaft Rotation

+ Sand, Dust and Fungus Protection

PRINCIPLE OF OPERATION

The transducer contacts are positioned along a pre-
cision electrical element which varies the resistance.
Excited by either an AC or DC input voltage, me-
chanical backlash is eliminated by a positive con-
nection between the shaft and contact assembly.

Bourns (Schweiz) A.G., Baarerstrasse 8 6301Zug
Tel. 042 232242 | Telex 78722
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FIVES LILLE-CAIL

Groupe Babeock Fives

® Mécanique et chaudronnerie lourdes @ Heavy mechanical engineering and
® Masses polaires en acier moulé platework
e Tuyauteries en aciers alliés et inox e Cast steel magnets
® Portes, dalles et bouchons ® Alloy and stainless steel tubing
o Compresseurs d’air et de gaz e Air tight doors, plugs
e Turbines, groupes turbo-alternateurs @ Air and gas compressors
e Traitement des minerais d'uranium e Turbines, turbo-generators
(broyeurs, centrifuges de filtration, etc) e Uranium ore processing
@ Appareils de levage et manutention, (grinding mills, centrifuges, etc)
ponts roulants @ Hoisting and handling equipment,
@ Piéces sur plans overhead travelling cranes
® Job-engineered parts

5

7. rue Montalivet - PARIS 8¢
& 265.22.01 et 742.21.19 - Télex : FIVCAIL 65328 - Télégr. : FIVCAIL-PARIS
Code postal : 75383 PARIS CEDEX 08

SAGAL Publicité - 558

BELL= HOWELL
AD-8 PCM-System

For all analog tape recorders

Up to 8 signals on each tape track

60 db SNR peak to peak at all tape speeds
output data available in analog or digital form
The digital output is suitable for computer
analysis

Usable as an A/D converter

No adjustment — easy to operate

Linearity error max. 0.2 %o

Please ask for detailled documentation
or a demonstration.

Industrievertretungen

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




RADIO PROTECTION

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

[ R

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 210V

Impédance d'entrée : 1000.N

Température de fonctionnement: -10°C + 50°C

O NARDEUX

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

'
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Putting
Camac
where the
action Is

Débitmeétres
GEC-Elliott, Rotameter Works, Croydon

Appareils calibrés et
non calibrés
pour liquides et gaz

livrables ex stock Zurich

Vannes a pointeau Fliesherg

en acier inox au chrome 4421 et chrome-
nickel-molybdéne 4436

Armatures Phonix

vannes d’arrét et de réglage

Demandez la documentation aupres de
Wi Oerlikonerstrasse 88

tél. 01/464040
vorm. WISMER AG 8057 Zurich

type 1100

CERN
TECHNICIANS:
Whatever you need
in hydraulics and
pneumatics you can
get fromus -
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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walLtrher prazision

channels

with
Walther Quick Connect
Couplings

for all piped media []

in nuclear research

and technique []

for all other applications

and pressure ranges []
Standard Programme []
Purpose Designed Couplings.

&

walLrner prazision

Carl Kurt Walther GmbH & Co. KG
D-56 Wuppertal 11, Postfach 110377
BahnstraBe 43-51 Tel. 783023
Telex 8591611
Generalvertretung fiir die Schweiz:
Wieland + Oertli AG
Postfach
CH-8308 llinau
Tel. 052-4414 88
Telex 76450 wilor ch

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.M. 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 Mossbauer
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 Hoffman — 1202 GENEVE
TEL. (022) 3323 20/332329 — TELEX 28268. “BELEC”

TECNIDATA

Quality, Design and Performances are
exclusive and so are the prices !

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 !

— 2000 measuring points

— large display, lisible at more than 10 m
— very easy operating

— modaular construction with metal housing
— accuracy 0,1 p.c.

— BCD-output in standard version

— 24-hours-service.

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




Alimentations de laboratoire

Chassis alimentation CAMAC
Type C7 ALJ13DW

Sept Tensions

Puissance maximale 200 W

Chassis alimentation NIM
Type C7 ALN13
Puissance maximale 200 W

RPI 95.15bis

Blocs _ Alimentations
modulaires | spéciales

NN

&% SAPHYMO-SRAT

7 DEPARTEMENT
ALIMENTATIONS

'.\ THOMSON - CSF

51, rue de I'’Amiral-Mouchez
75013 Paris

Tél : 588.45.39-588.16.39
Télex: 25731 F. TESAFI

Demandez la documentation A10 A1

Route de Porrentruy 74
2800 DELEMONT, Suisse
Tél. (066) 2239 44

Production d’outils coupants et
de piéces spéciales en carbure
de tungsténe.

Bureau de construction
d’outils spéciaux.

Laboratoire de recherche en
nouveaux procédés d’usinage.

Construction de machines
pour piéces spéciales
de haute précision.

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
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Quand on donne ’heure
avec une précision dune seconde sur 30000 ans...
on a vraiment une longueur davance
dans la fabrication des calculateurs scientifiques.

166

Les vols lunaires Apollo disposaient
d’une horloge capable de mesurer le temps
a une seconde pres sur 30000 ans.
Prodige ? Non. Rien que I’'un des produits
de la gamme d’instruments scientifiques
et électroniques Hewlett-Packard qui en
compte plus de 2000.

Sa grande expérience de I’électronique
permet a Hewlett-Packard de fabriquer des
calculateurs non seulement efficaces et
fiables, mais parfaitement adaptés aux
démarches de I'esprit scientifique, et totale-
ment compatibles avec les autres instruments
de laboratoire.

La famille Hewlett-Packard ne cesse de
s’agrandir: des modeles de poche (a coté
d’eux, les calculatrices quatre opérations

sont aussi démodées qu’un abaque) aux
puissants calculateurs de bureau (capables
de remplacer un terminal d’ordinateur en
temps partagé). Le tout assorti d’'une gamme
étendue de périphériques et d’un vaste
software.

Pour de plus amples renseignements,
vous pouvez écrire a I’adresse ci-dessous.

HEWLETT @ PACKARD

172 points de vente
dans 65 pays assurent le service aprés-vente
Hewlett-Packard (Schweiz) AG
9, chemin Louis-Pictet, 1214 Vernier, tél. 022 414960
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Minimum outgassing

of ultra high vacuum components...

...isa most important condition if the desired low ched in even shorter times by baking out the CF

pressures are to be reached within a short time.
With BALZERS UHV-CF components desorption
is very low indeed! Why? Modern production

methods - electron beam
welding for gap-free seams
and electro-polishing  for
clean surfaces-provide such
good basic conditions, that
relatively low ultimate pres-
sures can be reached, even
without heating (e.g. when
temperature sensitive sys-
tems are installed). Still
lower pressure can be rea-

BP 800 003 PE DN 1641

BALZERS-owned Sales Companies in:

L

|
|
I

y

~

Ziirich (CH), Frankfurt/M (D), Wien (A),
Kungsbacka (S),Berkhamsted (GB),
Santa Ana (USA), Meudon (F), Milano (1)

components at temperatures up to more than
400°C.From the more detailed literature which we
shall be glad to send you, you will see which compo-

nents in nominal diameters
NW 16 CF, 35 CF, 63 CF,
100 CF, 150 CF and 200 CF
are available ex stock and in
addition to other specific
features, data on materials,
dimensions etc. you will also
find that BALZERS CF com-
ponents are provided with
fixed, rotatable flanges.

BALZERS

BALZERS AKTIENGESELLSCHAFT
fiir Hochvakuumtechnik und Diinne Schichten

FL 9496 Balzers
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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, plagues, 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 : 18.573 F - DESCERAM - EVREUX
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ATELIERS DE CONSTRUCTIONS
ELECTRIQUES DE METZ

Société Anonyme au capital de 2400000 francs

Siége social:
7-11, rue Clotilde-Aubertin
57 - METZ

Service commercial :

Voie romaine - Pont-de-Semécourt
57 - MAIZIERES-LES-METZ

Transformateurs de puissance

a refroidissement 3 air, a I'huile, au pyraléne
jusqu’a 110 000 volts

Usine de Metz:
Transformateurs de 2500 3 100 000 KVA

Téléphone: 686080 et 689080
Télégramme : ELECTRICMETZ
Télex: 86237 F ACEMETZ

Usine de Maiziéres-Les-Metz (57):
Transformateurs de 25 a 2000 KVA

Téléphone: 6026 11
Télex: 86418 F ACEMAIZI

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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You've got to buy a CAMAC
crate controller anyway.

Here's why you
should buy it

from EG&G/Ortec.

If you want one of the new Type A-1 CAMAC crate
controllers, you'll be pleased to know that one is
in production right now in Oak Ridge. Our new
CC101 crate controller has been designed to con-
form to the most recent Type A-1 specifications
of EUR-4600.

True, you can get by with one of the older Type
A controllers other manufacturers are selling. But
itwon’t have an X (function accepted bus) line or
LED indicators to monitor the constantly chang-
ing branch demand L (look-at-me) status, crate
select, and crate controller addressed.

. And it won’t save you
any money.
Soaslongasyou have
. to purchase a crate con-
_ troller or two, it makes
- dollars and sense to get

Have us send you a
data sheet.

NIM...CAMAC...EG&G/Ortec
Three names to keep together in your mind

Crates, power supplies, branch drivers,
CAMAC modules, NIM modules, NIM-
CAMAC hardware...all these products
are thoroughly described in technical
data sheets available from your local
representative or our headquarters in
Oak Ridge. Let us respond to your in-
terest in any phase of computer-based

CAMAC systems. EG&G/Ortec High
Energy Physics Products, 500 Midland
Road, Oak Ridge, Tenn. 37830. Phone:
(615) 482-4411. In Europe: Ortec Ltd.,
Dallow Road, Luton, Bedfordshire. Phone:
LUton 27557. Ortec GmbH, 8 Milinchen
13, Frankfurter Ring 81, West Germany.
Phone: (0811) 359-1001.

HIGH ENERGY PHYSICS

&ﬂ EG:G/ORTEC
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EI[=0Y SPEGTRUM ANALYSER

DISPLAY CONTROLLER

A CAMAC SYSTEM FOR PULSE HEIGHT ANALYSIS

This system was developed in CAMAC in order to achieve the versatility required to fulfil
the varying needs of the nuclear physicist. The basic system may be expanded to perform
any specific tasks covered by the current range of CAMAC modules *. Additional computer
peripherals may be used to increase the power of the system. Included in the basic
system is a dual cassette recorder to facilitate fast data handling and program loading.
The computer memory is expandable to 64K, but only 8K is required for use with the
standard system programs.

16K of system software is currently available. This includes programs for acquisition and
analysis of spectrums up to 4096 channels and a Basic enabling the computer to be
used as a powerful desk calculator. All programs include a facility for fully automatic
operation by means of a macro-programming technique.

* The current range of SEN CAMAC consists of 37 different modules.

For further information contact:

==

ELECTRONIQUE 31, av. Ernest-Pictet - 1211 GENEVA 13 - SWITZERLAND - Tel. (022) 44 29 40
GERMANY .  ggN Elektronik - Haidbrook 23 - Postfach 223 - D-2 Wedel/Hmb.

BENELUX
REPRESENTATIVES.
Denmark : J. FJERBAEK i/s, Ingenior, M. AF | Sweden : POLYAMP AB - Fack - S-163 04 Spanga

Hoeghsmindevej 23, 2820 Gentofte/Copenhagen UK: ORTEC LTD. - Dalroad Industrial Estate - Dallow Road
France: ORTEC SARL, 2, Quai du Parc, F-94 Saint-Maur Luton-Lu11su/Beds
Italy : ORTEC-Italia S.p.A., Via Monte Suello 9, 1-20133 Milano USA & . ]

: E R - Midl Road - OAK Ridge, T . 37830

South Africa: DENBIGH SMITH & PHILLIPS LTD., Canada : EG &G/ ORTEC - 100 Midland Roa idge, Tenn

Honiton Road 33, Plumstead, Cape
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For Instrumentation

For Process Gontrol Systems
For Rectifier Plant

For ‘Vitess’ Drives

For Excitation Control Systems

For Gomplete Project Engineering
Development

Design

Manufacture

Installation

Commissioning




WHAT'S

=08

DOING IN
BROOKHAVEN?

Brookhaven National Labora-
tory got seriously into cryogen-
ics in 1948, when it purchased
its first ADL-Collins Helium
Liquefier. (Argonne and Oak
Ridge bought their first Collins
Liquefiers in 1948, too.) In the
past quarter century, Brook-
haven’s use of Cold, both for
basic studies and for high-en-
ergy-physics applications, has
grown in quantum jumps.

Cryogenics at Brookhaven
today revolves around applied
superconductivity, and BNL
scientists are readying a sec-
ondary beam line of the Alter-
nating Gradient Synchrotron
to take full advantage of this
phenomenon. CTi Cold-pro-
ducing equipment is totally
involved.

Shown here is the cryogenic
system for the bending mag-
nets that will direct the particle
stream from the AGS to the ex-
perimental area. A CTi Model
1400 Helium Refrigerator (in
foreground) supplies 4.5°K
cooling through 100-foot-long

transfer lines to and from a
test cryostat. Two 40-kilogauss
superconducting magnets and
their dewars are under test
elsewhere. This Model 1400,
through the CTi-built transfer
lines, can provide 70 watts of
4.5°K cooling at the magnets.

When in operation, the bend-
ing magnets will direct the
particle stream to a third
superconducting magnet, to be
cooled by a CTi Model 4000
Helium Liquefier, and then to
a 9500-liter liquid hydrogen
bubble chamber. This 7-foot-
diameter target is cooled by a
CTi-Sulzer Hydrogen Liquefier.

CTi’s position in the world
of Cold is unique. We can offer
almost every known cryogenic
process at any temperature
and of virtually any capacity.
That’s an important fact to re-
member, when you realize that
applications of superconduc-
tivity are growing in quantum
jumps, too.

Write or call CTi today for
our latest brochure on Cold.

The growing Company that makes COLD as simple as heat.

:li CRYOGENICS AG

CH-8052 Zirich - Glattalstrage 18 - Telefon 48 4680 * Telex 53899

Subsidiary of CRYOGENIC TECHNOLOGY inc.
Kelvin Park, Waltham, Massachusetts 02154
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