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50th Session of CERN Council

The Council met on 20,21 June under
the Presidency of Professor W. Gentner

Some physics from
the CERN machines

The Director General of CERN Labo-
ratory |, Professor W.K. Jentschke,
reported on some of the highlights in
the physics programme at the CERN
accelerators.

The Intersecting Storage Rings, with
the very high energy particle collisions
which they make possible, continue
to provide completely new, fascinating
information on particle behaviour.
Results published since the last Coun-
cil meeting include the measurements
on the total cross-section for the
proton-proton interaction (see March
issue, page 67) which, against general
expectation, revealed that the inter-
action probability at high energies
grows with increasing energy. The
region of influence of the proton
grows as its energy increases and this
is a new insight into the nature of the
strong force governing the proton
behaviour.

A second surprising result, which
has been reported to Council before
(see January issue, page 3), concerned
the number of particles which bounce
out at very wide angles from the near
head-on collisions in the ISR. About
one in a hundred million collisions
results in particles emerging with high
transverse momentum (over 4 GeV/c).
This is about ten thousand times
higher than was expected from what
had been seen at lower energies. It
implies that, whereas a proton collid-
ing with a proton normally results in
the two particles brushing through one
another with comparatively modest
effects, occasionally something hard
runs into something hard and particles
can then fly off in any direction. Doing
the sums reveals that the phenomena
observed are probing the structure of
the proton at the level of less than
5x10-"* cm.

A popular interpretation is that such
collisions are occuiring between mas-

sive, point-like ‘partons’ — hypothe-
tical constituents of the proton. If this
is so, a high transverse momentum
particle emerging on one side of the
colliding beams should usually be
associated with another jet of particles,
further produce of the collision, emerg-
ing in the opposite direction. The
latest results are qualitatively in agree-
ment with this picture. High transverse
momentum particles do have these
other particles in association with
them. The more massive kaons and
nucleons are more common than
usual in ratio to pions and both jets
are predominantly positive in total
charge — these properties are pre-
dicted by the parton-parton collision
model.

Another recent result is the obser-
vation of very massive resonances. At
lower energies resonances up to about
two proton masses are well known;
the resonance subsequently decays
into a nucleon and a few pions. It was

expected that similar phenomena
would be seen at the ISR but not out
to as far as a resonance of twelve
proton masses such as has now been
seen. The production and decay of
this massive particle will obviously be
studied further.

At the 28 GeV proton synchrotron
the days of the ‘exploratory’ experiment
are largely over and have been
succeeded by the days of the ‘high
statistics’ experiment studying already
known phenomena in great detail.
One such experiment has now as-
sembled a welter of detail on inter-
actions between pions.

The role of the pion is fundamental
in strong interactions; it is by the

The general trend of cross-sections for differents
interactions between particles as the energy
increases. The probability of the proton-proton
interaction taking place (as studied at the high
energies available with the Intersecting Storage
Rings) increases as the energy goes higher,
contrary to expectation.
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The ‘candidate’ for antineutrino-electron
scattering recorded on film from the Gargamelle
heavy liquid bubble chamber. An antineutrino
entering the chamber from the left scatters an
electron producing the track apparently starting
by itself and travelling across the photograph.

exchange of pions that the strong
force is transmitted from one place to
another. But sorting out how pions
interact among themselves is a difficult
task. With their short lifetime (around
2x10-® s) they cannot readily be
isolated and brought into interaction
in the clean way of the proton-proton
collisions in the 1SR. Nevertheless,
it is possible to produce a beam of
pions from a target hit by high energy
protons and these pions can be
directed onto another target.

Careful analysis of what happens in
this second target can distinguish the
effect of the interaction between an
incoming pion and a ‘virtual’ pion
associated with a nucleon in the

target. For example a negative pion
brushing against a proton can be
thought of as brushing against a
neutron linked with a positive pion.
The two pions can emerge together
leaving the neutron. :

Studying this at the PS has yielded
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new information on the pion ex-
change process and on the pion-pion
interaction in the energy range 600 to
1900 MeV. In particular it adds fresh
evidence for the existence of the rho
prime meson (of mass 1600 MeV)
which has already been spotted in a
four pion decay mode at electron
machines (see March issue page 78).

The hot topic in the PS programme
is the search for signs of electron-
neutrino scattering in the heavy liquid
bubble chamber Gargamelle. Such
events are predicted by theories which
could unify the interpretation of weak
and electromagnetic interactions and
thus be of very great importance in
bringing together aspects of our
understanding of Nature which up
to now have been kept in separate
compartments.

Since the December Council meet-
ing one candidate for such an event
has been picked out from the 800 000
photographs taken last year. The

search is being continued in further
experiments with Gargamelle.

The 600 MeV synchro-cyclotron
finished operation on a high note
prior to its long shutdown for imple-
mentation of the improvement pro-
gramme. A fiendishly difficult experi-
ment has started to try to measure
transitions in a muonic helium atom
(where a negative muon has come
under the influence of the positive
nucleus). Just before the shutdown it
looked as if transitions were being
seen and that the adventurous experi-
ment would bear fruit after all.

The aim is to carry out yet another
very refined test of the laws of quan-
tum electrodynamics which have so
far held good over an enormous range
of study. They predict very small
corrections to the classical Coulomb
force. In particular electron-positron
pairs appearing and annihilating in the
vicinity of a charge causes what is
known as ‘vacuum polarization’ and
slightly alters the energy levels in an
atom. With a muonic atom the muon
lives much closer to the nucleus in a
region of more intense electric field and
the effect on the energy levels is more
pronounced. It looks as if transitions
between levels can be measured and
QED put under the microscope again.

Budget problems in Laboratory |

In December of last year, the Council
voted on budgets for coming years in
accordance with what is known as
the Bannier procedure. This involved
approving the budget for 1973, a firm
estimate for 1974 and a provisional
determination for 1975. Normally a
provisional determination for 1976
would also have been approved but
it was postponed until the June 1973
session to give time for a further look
at the long term implications of voting
the proposed figure.

To understand where difficulties
have arisen it is necessary to go back



a few years to the time when the SPS
projectin Laboratory |l was authorized.
Laboratory | became part of the
package deal in giving the go-ahead
to build the new machine alongside
the existing Laboratory. The budgets
which had been discussed for the
years when all the improved facilities
would be in action at Laboratory |
were cut back to reduce the extra
expenditure falling on the Member
States with the construction of the
SPS.

At the same time there was concern
to ensure sufficient exploitation of the
improved facilities to justify the con-
siderable investment they had in-
volved. Therefore a series of budget
figures for Laboratory | during the
construction years of the PS were
drawn up and agreed in discussions
with the Council (though each annual
budget is not definitive until formally
voted by the Council the preceding
December). This is often referred to
as the ‘gentlemen’s agreement’.

Without loosing their claim to be
gentlemen, several delegations have
had to call for reductions in the antici-
pated figures. Soaring inflation in Eu-
rope has had its inevitable effect on the
CERN expenditure (which moves each
year with a ‘cost variation index’) and
the figures now look much higher.
When national science budgets do
not move so fast, the size of the
contribution to CERN can have com-
plicated internal repercussions.

CERN has carried out a long and
detailed programme and budget re-
view and the latest information on this
was presented at the Council meeting.
In addition to the cuts mentioned
above, Laboratory | has to find a
substantial amount of money to
prepare for physics at the SPS (the
equipping of beam-lines and experi-
mental areas), so much so that a
deficit of about 70 million Swiss
francs appeared in the sums for the
four years 1974 to 1977.

The knife was bBrought to bear on
Laboratory |. Administrative services
were reduced severely, staff numbers
were held down, technical develop-
ment (other than in preparation for
SPS physics or, to a modest extent, for
the ISR) was stopped. The physics
programme was cut back by reducing
bubble chamber output, running time
of the ISR, exploitation of the West
experimental area and use of high
intensity Booster beams. Doing the
sums after these cuts indicates a
deficit of 57 MSF over the four years.
The financial difficulty is not evenly
spread over the years but grows from
early years, when effort is mainly on
design, towards the end, as the bills
for equipment arrive. To avoid a peak
appearing in the budgets, money is
being set aside in a Special Fund
(19 MSF in 1973) to be used for
preparations for SPS physics. But
there still remains a lot of money to
be found.
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The mole appears again. The head of the Robbins
boring machine, which set off from straight
section 1 of the SPS in February, emerged

1.2 km round the ring at the gallery of straight
section 2 on 14 June within 3 cm of its
scheduled position — to the joy of the machine
builders who can now be more confident that
they are not building a separated orbit cyclotron.

The programme was then studied
again. Several sections were left
untouched — preparations for SPS
physics (which implies CERN’s future
research), the ISR physics (which is
unique in the world and giving
fascinating results) and the synchro-
cyclotron (which for comparatively
little outlay provides research material
for a large number of physicists who,
certainly until the start-up of the SIN
accelerator at Villigen, have no equi-
valent machine in Europe).

This leaves the proton synchrotron
and the proposed cuts are — to close
the North experimental Hall and to
close the South Hall, to close down
the heavy liquid bubble chamber
Gargamelle (though it may have a
future at the SPS), to close the South-
East Area when the g-2 experiment
is complete, to go slower on building
up the computer facilities. If this does
not prove to be enough, then the
SC, ISR and SPS experimental
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programmes will have to come under
the axe also.

With the realization that the CERN
physics programme will inevitably
have to be reduced even with the
‘gentlemen’s  agreement”  figures,
CERN urged the Council to approve
the provisional determination for 1976
(379.2 MSF at 1973 prices). However,
to allow still more time for discussion
the decision was postponed until
December.

Progress in the construction of the SPS

The Director General of CERN Labo-
ratory Il, Dr. J.B. Adams, reviewed
events in the construction of the new
accelerator. The most obvious devel-
opments are still in the domain of
civil engineering but machine compo-
nents are beginning to arrive on the
site and the emphasis will shift in the
next few months.

The huge assembly hall has been
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made ready to receive components,
about half of it being given over to
assembly and testing areas for the
hundreds of magnets. One of the
office and laboratory blocks is fully
occupied and a second block is
almost ready. (The move of the Labo-
ratory staff to their permanent quarters
was completed in July.) A third
block, which contains services such
as a bank, post-office, etc..., is sched-
uled for completion later this year.

Meanwhile, deep underground, the
mole has been seen again. The large
boring machine broke through into the
gallery from access shaft 2 on 14 June.
The length of tunnel bored out from
shaft 1 was 1.2 km and it was very
gratifying to see that the survey and
alignment techniques were working
so well that the mole emerged within
3 cm of its scheduled position.

The boring of the tunnel is behind
schedule (though not out of line with
the overall machine construction pro-

Bending magnet coils for the SPS which have
arrived at CERN. These first coils are being
severely tested before the magnet production and
testing chain gets fully underway later this

year.

gramme). Operation of the mole and
its tunnel lining and spoil removal
train has been re-scheduled and other
measures taken for excavating the
long straight sections so as to speed
the completion of the tunnel. Boring is
going faster now and a maximum rate
of 30 m a day has been achieved.

Prototype half-cores for the main
magnets have arrived from the manu-
facturers. The first coils for the two
types of bending magnet have also
been manufactured and are being
submitted to rigorous tests involving
thousands of thermal cycles and high
voltage tests after immersion in water.
The first production magnet has been
assembled and the measurement rou-
tines using computer control have
been checked out. The first of the
quadrupole magnets will follow soon.

Two cell's worth of the travelling
wave structure to be used in the r.f.
accelerating cavities have comfortably
exceeded their design requirements in
the laboratory. Tests are also under
way on units for the injection and
ejection systems. The ejection systems
in particular involve some of the
trickiest components of the machine.
Development work on electrostatic
septum magnets has gone well and
construction techniques for producing
a long wire septum are now fixed. A
full length prototype (3 m long) is
being made.

The first three of the 24 computers
which will be used in the machine con-
trol system have arrived at CERN and
are performing well in their first tests.
The planning of the experimental areas
is well advanced and hasofcoursebeen
greatly influenced by the various dis-
cussions involving the high energy
physicists who will be using the
accelerator.

Decisions affecting the SPS

When the plans to construct the SPS
were laid before Council for decision



several years ago, they had several
options built into them which could be
taken up according to how technical
developments and construction pro-
gress evolved. In particular there was
the possibility of incorporating super-
conducting magnets in the main ring
of the machine. The stage has now
beenreached where the decisions con-
cerning these options have to be taken.

The first magnet contracts for the
SPS were placed for conventional
magnets but only half-a-ring’s worth
were ordered. These would have been
distributed around the ring according
to the ‘missing magnet’ scheme (see
vol. 10, page 109) and would have
held a beam accelerated to 200 GeV.
Meanwhile the GESSS collaboration
(involving Karlsruhe, Saclay and Ru-
therford) attacked the problems asso-
ciated with pulsed superconducting
magnets. Had these problems all been
resolved, superconducting magnets
could have been fed into the empty
spaces of the ring to cater for a beam
accelerated as high as 500 GeV.

The situation with regard to pulsed
superconducting magnets was sum-
marized in the April issue, page 117.
Essentially, they have been shown to
be technically feasible but there has
not yet been time to check how repro-
ducibly magnets can be manufactured
and how reliable they are in long-term
operation (see later in this issue for
news of Brookhaven’'s work on these
problems). Also costs and timescales
are tentative because industry has not
yet been able to get its teeth into mass
producing such magnets. As an exam-
ple of the cost estimates — a magnet
of 8 cm aperture could be about
62 000 Swiss francs per metre (mag-
net about 48 000, plus refrigerator
14 000). The timescale through to
commissioning a superconducting
accelerator is estimated as 10 years
from now. These figures are clearly
outside the limits of the ‘300 GeV
programme’ approved by the Council.

Incorporation of superconducting
magnets in the missing magnet lattice
was also seen as a route to considera-
bly higher energies at a later stage.
A subsequent substitution of the
half ring’s worth of conventional mag-
nets by superconducting magnets
would give a machine of 1000 GeV
potential. However the GESSS com-
mittee also looked at this possibility
and concluded that if the physics
interest and the financial climate ever
opened the door to 1000 GeV, the
missing magnet lattice was not the
best, or cheapest, route. (This also
was detailed in the April issue.)

It is proposed therefore to shy away
from the incorporation of super-
conducting magnets in the SPS main
ring and to complete the machine with
conventional magnets. Within the pro-
visions of the programme authorized
by the Council, it is possible to pur-
chase and install enough magnets to
fill the ring. This gives the machine the
capability of reaching 400 GeV.

Finally, it is proposed to follow
what is known as ‘Schedule C’ in
constructing and commissioning the
machine. In line with the various
options and energy stages, several
schedules have been on the table.
Schedule C involves installation of all
the magnets before commissioning so
that the machine will have 400 GeV
potential from first operation. Acceler-
ated proton beams will be fed to the
West experimental areas by the end
of 1976 and the North experimental
area by early 1978.

These proposals were approved by
the Council.

Schooling of CERN children

The progress of the consultations bet-
ween the French authorities and
CERN concerning the schooling of
children of CERN personnel was
reported to Council. As described in
the May issue (page 146) a Collo-

quium was held at Sevres to discuss
the pedagogical structure of a school-
ing system adapted to the needs of
both the French families of the region
and the CERN community.

The outcome of the Colloquium
was considered to be very satisfactory
by the Council and several delega-
tions declared the intention of their
educational authorities to participate
in the schools. Some countries, how-
ever, have formal difficulties in finding
a mechanism whereby teachers could
be sent to the schools and adminis-
trative measures to get around these
difficulties remain to be found. Many
other administrative aspects of the
schools are not yet clear.

The French government was asked
to make known its programme for
implementing the system. At the same
time CERN was asked to provide infor-
mation on the numbers of children
likely to frequent the schools. A sur-
vey of all parents with children of
school age has been conducted within
CERN and has revealed virtually una-
nimous support for the type of school-
ing system which is proposed. The
results of this survey will be used to
provide the French authorities with
numbers for the children who may go
to the schools from September of this
year or in later years when the system
is really on its feet.

The Council expressed its strong
support for the work which is being
done to try to find a good solution for
the schooling of children of CERN
personnel.

Staff Rules and Regulations

The Council approved a variety of
changes to the Staff Rules and Regu-
lations which, in effect, spell out the
conditions under which people work
at CERN. Most of them are of purely
internal relevance but some themes
have been incorporated which merit
wider attention.
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There is more equality in the treat-
ment of all members of the personnel
irrespective of their grade within CERN
or sex. Thus all grades are now accord-
ed the same annual leave. Married
men and women have equal right to
various allowances and grants. Cer-
tain welfare provisions have been
improved — such as increased contri-
butions to schooling expenses, longer
maternity leave, help for handicapped
personnel. There are also new provi-
sions concerning occupational train-
ing, health and safety.

Most of the revised Staff Rules and
Regulations came into force on 1 July.
They are the outcome of a lot of care-
ful thought and effort by a Working
Group, set up by the Finance Com-
mittee, which consisted of represen-
tatives of the Member States of the
CERN Administration and of the
Staff Association.

New appointments

A. Bohr and G.H. Stafford have been
elected as members of the Scientific
Policy Committee for three vyears.
The Council appointed D. Amati as
Leader of the Theory Division for
three years as from 1 July succeeding
B. Zumino. Also to take effect from
1 July for three years are three
reappointments — G.R. Macleod as
Leader of the Data Handling Division,
C. Tiéche as Leader of the Finance
Division and G. Ullmann as Leader of
the Personnel Division.
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The Council relaxed on the evening of 20 June

and celebrated the twentieth Anniversary of the

founding of CERN. The Convention establishing
CERN was signed in Paris on 1 July 1953.

1. Sir Ben Lockspeiser, the first President of the
CERN Council, came to CERN for the occasion
and is seen here speaking at the dinner with
two of his successors, Professor W. Gentner
(the present President) and Professor E. Amaldi,
on his left.

. B (CERN 305.6.73)
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3. (CERN 339.6.73)

The opportunity was also taken to pay tribute
to three distinguished Council members who
from now on will not be so intimately involved
in the affairs of CERN:

2. Professor J.K. Boggild of Denmark (with
another former Council President, G.W. Funke
on his right);

3. Professor F. Perrin of France (with the
Director General of CERN Laboratory I,
Dr. J.B. Adams, on his left);

4. Sir Brian Flowers of the United Kingdom
(with Professor Boggild on his right).

2. (CERN 320.6.73)

4. (CERN 311.6.73)



CERN News

A visit from China

A delegation of scientists from the
People’s Republic of China, including
twelve specialists in particle physics,
visited the CERN Laboratories from
26 June to 3 July. The Group was led
by Professor Chang Wen-Yu, Deputy
Director of the Institute of Atomic
Energy at the Chinese Academy of
Sciences in Peking. He was no stran-
ger to CERN since he attended the
International Conference on High
Energy Physics in 1958.

The scientists were welcomed by
members of the CERN Directorate and
embarked on an intensive eight day
tour during which they showed a keen
interest in the various large installa-
tions and discussed at length with the
leaders of the physics teams and with
the machine designers. They heard
a series of lectures on the CERN
accelerators and ancillary equipment.

Before coming to CERN, the Chi-
nese delegation had visited several
research centres in America including
Brookhaven, Batavia and Stanford.
The reason for this tour was to gather
information on the particle physics
Laboratories with a view to discussing
asimilar Laboratory in China. A cosmic
ray Observatory has already been built
near Kun Ming (Yun Nan province).

At the farewell party held in honour
of the Chinese visitors, the possibility
of closer co-operation between Euro-
pean and Chinese research workers
in particle physics was discussed.
Throughout the visit there was a very
open and fruitful exchange of views.

Books on CERN

Mrs. Margaret Gowing, Professor of
the History of Science at Oxford Uni-
versity, is preparing the groundwork
for a book on the history of CERN. She
has already talked with a number of
those who were party to the setting up

2.

the Organization in the early 1950s.
To provide a direct link with the

evolution of CERN, from its begin-

nings and through the various stages

of its development, L. Kowarski, for-

mer CERN Director who retired in

1972, is serving as consultant to the .

author. Amongst other things he will
help with the preparation of a file on
the ‘prehistory’ of CERN and with the
chapter on the implementation of the
scientific programme.

Mrs. Gowing is well-known for her
history of nuclear energy in Great Bri-
tain, a publication running to several
volumes the last two of which are due
to appear on the bookstalls shortly.

Another book on CERN's activities
is also being prepared. It will describe
the SPS project which began in 1971
and will continue through until 1979.

Maurice Goldsmith is compiling
this book and is making regular visits
to the site to gather information as the
project progresses. Mr. Goldsmith is

The delegation of physicists from China
photographed during their visit to CERN.

1. During a lecture on the ISR. Professor Chang
Wen-Yu, Deputy Director of the Institute of
Atomic Energy at the Chinese Academy of
Sciences in Peking, who led the delegation can
be seen in the middle of the front row.

2. At the Split Field Magnet. L. Resegotti is
describing the magnet system installed at
intersection region 1-4 of the Intersecting
Storage Rings.

(C):"RN 453.6.73)
the Director of the Science Policy
Foundation in London.

Storm hits CERN

Late in the afternoon of 12 June a
freak storm hit the Geneva region and
caused serious flooding. A cloudburst
lasting an abnormally long time (over
an hour) swept down on the CERN
Laboratories and left flood damage
amounting to millions of Swiss francs
in its wake.

Preceded by a violent wind of
nearly 50 miles an hour, the storm
began with hail which fell for fifteen
minutes. The effect of this combina-
tion was to choke the drains with
hailstones and leaves so that they
were no longer able to cope with the
subsequent torrent of rain. Hardly a
building or installation, surface or
underground, went unscathed but
three areas in particular were hit very
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The sad results of the storm on 12 June:

1. In the building of the Track Chambers 2. In the Main Building the flooding was
Division exposed bubble chamber film stored spectacular but did not cause as severe damage
in the basement was damaged by mud and as elsewhere. Nevertheless this indoor swimming
water. Boxes of film are seen here stacked in pool in the basement illustrates how the

the open air while their usual home was unusual volume of water which fell during the
cleaned. It will be difficult to save much of the freak storm far exceeded the ability of the

film. drainage system to cope with it.

hard: the installations of Nuclear
Physics Division, of Track Chambers
Division and of Health Physics Group.
The NP Division suffered its main
damage to the equipment in Hall 1-1
of the Intersecting Storage Rings and
in Laboratory 3. Water and mud
inundated Hall I-1 to a depth of a
metre and the delicate equipment
there — mainly electronic counters and
spark chambers — can be considered
a write-off. The basement of Lab. 3
was in similar shape with various
other items of equipment for the most
part destroyed — spark chambers,
vacuum pumps, detectors, recorders,
stabilized power supplies and the like.
A wave of water passing down the
road from the ISR penetrated the .
electricity substation and thence by
underground tunnels reached the
basements of Laboratory 13, where
there was a large quantity of electronic
and mechanical apparatus belonging
to the TC Division — counters, scalers,
power supplies, spares for measure-
ment tables, etc. Valuable technical
documents, as well as the air-con-
ditioning units were almost totally
destroyed. In addition many reels of
unexposed film were completely sub-
merged, together with 400 km of film
which had been exposed and devel-
oped and was in the process of being
scanned; part of film may be recover-
able but the possibility of distortion of
the emulsion makes this a faint hope.
In the case of film from experiments
performed several years ago it will be
extremely difficult to recreate the
same conditions if the film is lost.
The 2 m hydrogen bubble chamber
was the scene of much activity. The
operating crew took quick action
when, right at the beginning of the
storm, water was seen infiltrating
under the chamber building in the
tunnels housing the 10 kA power
supplies and the power, monitoring
and safety lines of the entire installa-
tion. It was possible to cut the magnet

2. CERN 91.6.73
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power supply before the water actually
rose (it rapidly reached a height of
1.4 m). The refrigeration plant had to
be shut down and water was also
threatening the pumps providing the
vacuum which isolates the chamber
thermically. It was therefore decided
to evacuate the liquid hydrogen from
the chamber. The muddy water was
by then no longer coming from the
surface but was welling up from the
drains — as was the case in most of
the flooded areas of the site.

The entire staff of the 2 m chamber
was on duty for 48 hours, carrying out
safety precautions manually, clearing
some two cubic metres of mud and
cleaning up the vital circuits in the
tunnels. The necessary repairs have
meant a considerable interruption in
the bubble chamber’s experimental
programme. Gargamelle, the heavy
liquid chamber, and the large European
bubble chamber (BEBC) were fortu-
nately only slightly affected.

The most serious damage in the
building of the Health Physics Group
was the complete destruction of the
low level counting laboratory. The
laboratory is in the basement to reduce
the influence of environmental radia-
tion and its specialized equipment is
a total write-off.

Every building suffered in some
way or other. The new computer
centre was inundated by mud covering
a large area containing the converter
units and power supplies of the
CDC 7600 computer and its satellite
machines. There was also damage to
the linac, the booster and the PS
itself. The total bill is still being worked
out by insurance experts who have
no easy task in front of them.

Vacation courses

As in previous years, during the season
when many CERN employees are off
on holiday, vacation students have

arrived to follow a two to four months’
course.

Circulars on the programme for
these courses, which have been held
for eleven years now, are sent out at
the end of every year by the Fellows
and Associates Service to the Univer-
sities in all the Member States. Stu-
dents reading physics, electrical and
electronic engineering, mathematics
and information science at these Uni-
versities and Technical Colleges are
invited to submit their applications
before the following March.

A difficult choice then has to be
made from among the applicants,
taking into account their interests and
the available places. CERN defrays
travelling and board and lodging ex-
penses.

There were some 350 applicants
this year, of whom 148 were invited
to follow the courses. They are distri-
buted over the various scientific and
technical Divisions — joining groups

A programme of lectures has been arranged as
usual for the Summer students. In the
photograph V.F. Weisskopf (former Director
General of CERN who is also a summer visitor)
continues discussion after one of his, by now
traditional, introductory lectures on high energy
physics.

CERN 146.7.73

working on experimental and applied
physics, data handling, accelerators,
technical services or Health Physics.
Taking part as they do in the daily
work of the groups, the students
should be able to obtain a useful sup-
plement to their education from the
people they meet and work with. As
well as their work in the groups, the
students are offered a series of fifty-
three lectures on elementary particle
physics, accelerators, detectors and
computer science through which
they can become familiar with the
various facets of particle physics
research.

Booster struggles with
instabilities

Commissioning of the 800 MeV
Booster is at an intensive ‘machine
physics’ stage where the behaviour of
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1. Internment of the ‘old’ 600 MeV synchro-
cyclotron on 7 June. The last day of operation
of the machine which has been in action at CERN
since 1957 was suitably mourned by those who
had operated and used it.

2. The machine will rise again from the ashes in
about a year’s time after extensive modifications
to improve its performance. It is shown here
being dismantled and the old vacuum chamber
can be seen with its big window where the
Dee electrode was introduced.

3. The rotary condenser, key element of the
synchro-cyclotron improvement programme, is
now at CERN. It is photographed here mounted
on its rails in the test area.

the proton beams in the machine is
being closely studied in order to master
the acceleration of intense, good qua-
lity beams to the design energy. The
Booster consists of four synchrotron
rings, stacked vertically one above the
other, which receive a 50 MeV beam
from the linac and feed it at 800 MeV
to the main ring of the proton syn-
chrotron. This higher injection energy
should enable the PS ultimately to
accelerate beams of 10'® protons per
pulse.

By the end of last year the Booster
had been taken through its paces
sufficiently far as to reach most of the
design requirements. A beam of inten-
sity 2.55 x 102 was accelerated to
800 MeV in one ring and protons
were fed to the PS. However beam
quality was poor and it was not pos-
sible to work on this problem in a
systematic way because the quality
and reliability of the input beam from
the linac was not good and because
the Booster itself had the usual
teething troubles and had not got its
full range of beam monitoring equip-
ment.

This situation has now been greatly
improved — the linac is providing
excellent, stable beams (with intensity
reduced to 50 mA) and the Booster
is better equipped and operating
reliably. The attack on beam quality
is being mounted in earnest.

Beam instabilities have been de-
tected. One is a longitudinal instabi-
lity with coherent oscillations of the
protons in each bunch so that the
bunch oscillates in phase and length.
However the motions of the five
bunches are not in synchronism.
Reducing intensity and increasing
energy spread removed the oscilla-
tions. Coherent transverse instabilities
(possibly resistive wall instabilities)
are seen when a beam is left coasting
for a long time. However those that
have been observed are very slow
effects and should not be troublesome



in normal acceleration conditions with
a bunched beam.

More difficult are the incoherent
transverse instabilities causing blow-
up during acceleration of the beam. It
occurs in two stages. There is fast
blow-up which takes place in the
first millisecond of the acceleration
cycle followed by a much slower one
lasting several hundred milliseconds.
Various cures (such as moving the
working point around and applying
various correction fields) have been
tried without success and the reason
for the blow-up remains obscure.

Further studies, helped by more
instrumentation such as the ‘ionization
beam scanner’, will be carried out
during the summer months to pin
down the origins of the instabilities
and then to counteract them.

Preliminary results
of schooling survey

As mentioned in the report of the
Council meeting in this issue, a survey
was conducted at CERN in June to
obtain the reactions of parents to the
proposed schooling system in France
for children of CERN personnel. In
April of this year the outline of a
pedagogical structure for the system
was worked out in collaboration with
the French authorities and representi-
tives of the local schools at a collo-
quium held in Sévres (see May issue,
page 146). Although the recommen-
dations from Seévres have not yet been
formally approved by the Ministries of
Education in France and the Member
States, they were put before CERN
parents so as to gauge the extent of
support and to determine the number
of children who might attend the
schools.

The survey was necessarily tenta-
tive at this stage since the recommen-
dations have not yet been put into

effect. Nevertheless the response was
favourable to a surprising degree. First
of all, although the survey had to be
carried out very quickly, 940 replies
were received. Of these, 90 % ex-
pressed the opinion that the proposed
schooling system represents a real
advance in the educational conditions
available to CERN children. Many
replies expressed appreciation of the
multi-national nature of the venture
and of the parallel concern to help
integration into the local community.

Parents were also asked whether
they would send their children to the
schools. From replies concerning 1840
children, 1170 were in the affirmative.
The replies were obviously condi-
tioned by the need to see the Sévres
recommendations being implemented
in the spirit.in which they were
formulated and by concern over local
problems such as transport. As many
as 350 children were put down as
potential pupils for 1973 school year
and a further 200 for 1974.

The preliminary information extrac-
ted from the survey has been for-
warded to the French authorities and
the other Member States. It shows that
the concern of the CERN personnel
for the education of their children,
in the unusual environment in which
they find themselves, remains as
strong as ever. The internationally
oriented system emerging from the
Sévres colloquium is almost unani-
mously considered as a step forward
and the potential demand for places in
the schools is high.

Around
the
Laboratories

STANFORD
Superconducting
surgery

The Low Temperature Materials Re-
search group at Stanford has devel-
oped a small superconducting magnet
for use in medical surgery. It has been
applied successfully in the treatment of
cancer tumors and other applications
are foreseen.

The development began when a
neurosurgeon of University College
Los Angeles, R.W. Rand, was brought
into contact with the SLAC group
(initially led by H. Brechna and now
by S.J. St. Lorant) by a SLAC
technician W.R. Schulz. The idea was
to use the more powerful fields
available from superconducting mag-
nets to avoid some major difficulties
in the treatment of brain aneurisms.

Aneurisms are weakened sections
of blood vessel wall which can
balloon, rupture and cause serious
hemorrhage. The previous technique
used in the treatment of brain aneu-
risms involved injecting a colloidal
solution of iron and using bar magnets
(inserted in small holes drilled in the
skull) to hold the iron solution near
the blood vessel walls. The tiny iron
particles serve as centres for blood
clotting and thus permanently plug
the weakened area. It was an expensive
and difficult operation requiring sev-
eral days of intensive care afterwards.
Also most people can do without extra
holes in the head.

A superconducting magnet could
dispense with holes in the head but
no appropriate magnet existed. The
existing magnets, with their nitrogen
and helium refrigeration systems,
vacuum tanks, etc, were far too
cumbersome for such use and the
difficult task of designing and const-
ructing a simple, manoeuvrable mag-
net took several years. Finally a
magnet, about 20 cm long and 15 cm
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diameter was produced using niobum-
tin superconductor and an iron core.
It is cooled only by liquid helium,
linked to a helium reservoir by a
vacuum insulated ‘umbilical cord'.
The magnet can produce a peak field
of 1 T and gives a field of 0.2 T at a
depth of 10 cm in the body which is
adequate for the required types of
treatment.

In the meantime, Rand had con-
firmed, in association with a plastic
surgeon, that silicone loaded with
iron can replace the colloidal suspen-
sion of iron and can work much more
efficiently. Silicone is not unknown to
womankind as a bust booster. It sets
quickly to fleshy constituency and
thus removes the need for long inten-
sive care after the operation. Ferro-
silicone has since been used success-
fully in the treatment of aneurism.

Dr. Rand had a further idea that the
sealing property of ferrosilicone could
be used to cut off the supply of blood
from cancer tumours. This can be done
without damage to the rest of the body
if the site of the tumour has its indivi-
dual blood supply. Tests with animals
worked well and the technique has
been applied several times using the
SLAC superconducting magnet to
hold the ferrosilicone in place and
prevent it drifting to other parts of the
body before it sets.

In the first clinical trial, a malignant
tumour of the tongue was removed by
injecting ferrosilicone and holding
it with the magnet so as to block off
the blood supply to the tumorous part
of the tongue. After half an hour the
ferrosilicone had solidified and the
tumour began to atrophy. Within a few
weeks it was completely removed.
Similar operations have been per-
formed on a tumour of the adrenal
gland and for a type of brain tumour
with promising results in both cases.

Further improvements to the type
of magnet can be foreseen — parti-
cularly a further reduction in size and
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a shortening of the time needed to
cool it to superconducting temperature
(presently about three hours) — so
that it can be used with greater ease in
hospital conditions. Unfortunately no
resources are available to pursue the
development. Applications are feasible
in the treatment of a wide range of
cancer tumours (kidney, thyroid, lung,
liver, etc.), in spleen removal and in
the treatment of aneurism.

SPEAR detector coming into action

Meanwhile, back in the Laboratory,
the electron-positron storage ring
SPEAR (see vol. 11, page 279) has
settled to rather steady performance.
A typical operating cycle sees the
accumulation of 25 mA beams of both
electrons and positrons in the ring
injected at an energy of 1.5 kV from
the electron linear accelerator. The
energy is raised by the r.f. system in
the ring to 2.6 GeV and the beams are

The special superconducting magnet, developed
at Stanford, being used in a 'knifeless operation’
for the treatment of a malignant tumour of the
tongue. The magnet, positioned near the
patient’s cheek, holds ferrosilicone in position
until it sets to block off the blood supply to the
tumour. The operation was completely
successful.

then brought into collision in the two
long straight sections. This filling and
acceleration process takes about half
an hour.

The initial luminosity is usually
about 4x10%* cm-? s-'. After two to
three hours, the luminosity falls to
about 1x10%, the beams are dumped
and the injection process starts again.

The large multipurpose magnetic
detector installed at one of the collision
regions (the West pit) is being tested.
It consists of a large solenoid magnet
enclosing sixteen cylindrical wire spark
chambers, with over 100 000 wires,
and scintillation counters surrounding
the interaction region (extending out
over a radius of about 1.5 m) and
further shower detectors outside the .
magnet. The whole assembly is about
4.5 m long.

The detector magnetic field was
measured and proved to be highly
uniform. It had no adverse effect on
the operation of the magnetostrictive




The multipurpose detector installed at one of the
two collision regions of the electron-positron
storage ring, SPEAR, at Stanford. It comprises
a solenoid magnet, within which can be seen
cylindrical wire chambers and trigger
scintillation counters. Shower counters give the
octagonal shape outside the magnet. Inset is a
photograph of the tracks associated with a
particle interaction which has been recorded in
the detector and recomposed via an on-line
computer.

(Photo SLAC)

readout system when the 0.4 T field
was switched on (in fact the system
worked more efficiently). Also there
was very little disturbance of the
orbiting beams due to the magnetic
field. It proved comparatively easy
to distinguish the desired particle
interactions from the background
events during tests with an electron
beam but much higher background
was encountered with positrons. This
has not yet been studied and corrected.

The detector will be used initially
in a survey experiment studying
electron-positron annihilation into
many particles over the centre of mass
energy range from 2 to 5 GeV.

In the other interaction region,
electron-positron annihilation into two
gammas and the Compton reaction
giving an electron, a positron and a
gamma are under study using sodium-
iodide detectors and multiwire pro-
portional chambers in a spectrometer.
A synchrotron radiation facility is also
being added in the north portion of the
ring.

BROOKHAVEN
Superconducting
dipoles tested

The programme of work at Brookhaven
to produce pulsed superconducting
magnets has reached the stage where
a series of tests have been carried out
on two ‘identical’ magnets. Several
differences were, in fact, fed into the
second magnet to be built so the word
identical correctly appears in inverted
commas. Most of the results were very
encouraging but a few puzzling differ-
ences in the behaviour of the respective
magnets were observed and are being
studied again.

Some of the important design para-
meters of the two magnets are as
follows: Peak field 4 T, peak current
3.5 kA (27 kA/cm? current density),
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stored energy at peak field 60 kJ,
magnet aperture 8 cm (inner diameter
of dipole windings — correction coils
of diameter 7.7 cm sit inside this),
magnet length 92 cm, outside diameter
of iron core 30 cm. The magnets are
known as ISA-1 and ISA-2, drawing
their initials from ‘Intersecting Storage
Accelerators’, the Brookhaven 200
GeV colliding beam project, ISABELLE,
which requires the used of pulsed
superconducting magnets.

ISA-1 was powered for the first
time in March. At the first attempt it
reached short sample current of 3.6 kA
corresponding to a field of 4.1 T.
Subsequent quenches revealed a little
‘training’ taking the magnet into the
resistive region to a field of 4.4 T in the
magnet aperture at a current of 3.9 kA
(30 kA/cm? in the magnet coil). The
magnet stayed at this performance
during the subsequent tests and was
pulsed at different rates down to a rise
time of 15 s.

ISA-2 was built using different size
wedges holding the coils (due to a
problem arising unintentially during
the construction) and, combined with
the differential contraction of the
epoxy components, this is a source of
most of the observed systematic error.
Also, poorer conductor had to be used
to build the coils which again did not
help to yield an identical magnet.
Nevertheless when tests on ISA-2
began at the end of May the same
behaviour as with ISA-1 was expe-
rienced. The magnet went straight to
short sample current, 3.26 kA and a
field of 3.8 T. Subsequent quenches
trained the magnet to 3.65 kA and
415 T.

There was good agreement in other
aspects of performance — for example,
the sextupole field compared with the
dipole field for both magnets agree to
a few parts in 10% The unexplained
differences came in the measurement
of the residual fields after the magnets
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Cross-section of an ISA pulsed superconducting
magnet. Two magnets of this type, 30 cm
across and almost 1 m long, have been built
and tested at Brookhaven. Both reached short
sample performance the first time they were
powered.

ISA magnets ready for testing. ISA-2 is
installed on the vertical stand, ISA-1 is in the

~ centre and lying horizontal is a third core made
of vitrenamal low carbon steel which will be
used later and compared with the M-36 steel
used in the two others.

(Photo Brookhaven)
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had been cycled to 4 T. The dipoel
remanent fields were 6.9 gauss in
ISA-1 and 0.1 gauss in ISA-2, the
quadrupole fields were 1.3 and 3.2
gauss, the sextupole fields were
22.5 and 14.6 gauss. There may be
some dynamic effect since the ISA-1
measurements followed immediately
on turning the magnet off whereas
ISA-2 was measured 12 hours after
turning off. This will be looked at again
during a long term test.
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The aim of the long term test is to
check reliability over the sort of life
time required of magnets for ISA-
BELLE. If the storage rings have a life
over 10 years and are filled twice a day
the magnets will be called upon to
sustain of least 10* cycles. This will be
simulated by pulsing with 5 minute
cycles for two months and running
them d.c. during the night as required
for long storage times.

It was mentioned in the June issue
that the 33 GeV Alternating Gradient
Synchrotron at Brookhaven has acce-
lerated a proton beam of record
intensity. An intensity of over 9x10"
protons per pulse has been reached
putting the AGS comfortably ahead of
all other proton synchrotrons.

Component reliability had improved
considerably and the machine team
were able to tune the 200 MeV linac
and the synchrotron ring with greater
precision than in previous runs. The
most encouraging result was that even
at 9x10' there was no sign of any
effects which could limit the ultimate
intensity and, when the quality of the
beam from the linac is tidied up still
more, it is expected that the 10
barrier will fall.

Another machine physics achieve-
ment in May was to operate a new
ejection system. The system uses the
shaving technique (similar to the
‘continuous transfer’ method devel-
opped at CERN for ejecting beam from
the PS to feed the SPS — see vol. 12,
page 203).

The AGS orbiting beam is given a
rapid deflection by full aperture kicker
magnets to take it across a very thin
septum (0.25 mm) powered with a
200 us, 3 kA peak, half sinusoidal
current waveform. The power supply
can provide a variety of waveforms so
that the full aperture kickers can
respond to many requirements of the
ejection system. Operation and control



Celebrating successful performance of the new
efection system at Brookhaven. It uses the
‘shaving’ technique similar to that tested at the
CERN PS ready for ejection towards the SPS.
Ejected beams of 4x 102 protons per pulse
crowned over two years of design and
development of the ejection system at the AGS.

(Photo Brookhaven)

of all power supplies is via a PDP
10 control computer. This septum
bends the protons across another
thicker septum (2 mm), operating with
a 1 ms, 21 kA half sinusoidal current
waveform, and they are there bent out
of the ring. An electrostatic septum
(0.05 mm) to give fields of over
100 kV per cm has also been developed
to precede the first magnetic septum
reducing beam losses further.

Tests began using an ejection mode
in which a fraction of the AGS beam
was sent to an external target to pro-
duce secondary particles for experi-
ments in the 80 inch hydrogen bubble
chamber. The duty cycle of the r.f.
separators in this beam-line requires
a particle pulse of 1.5 ps. Using the
shaving technique a fraction of seven
AGS bunches was trimmed from the
accelerated beam. This required the
kickers to be powered for 2.4 us with
5 kA peak. It was confirmed that the
shaving technique works well also

with the accelerated beam debunched.

Another mode of ejection is sched-
uled for sending the full accelerated
beam to the 7 foot bubble chamber,
which is being reassembled in the
North Area, for neutrino experiments.
The kicker is then powered with a
0.75 us rise time and a 3 us, 8 kA flat
top. The beam was ejected over
2.9 ps and an ejected intensity of
4x10" protons per pulse has been
recorded.

DARESBURY
Integrated computer
network

The demands for data collection and
computing in high energy physics are
large scale and often complex (see
last issue, page 181). Though there
are many themes in common, each

Observing the beam in the main ring of the
accelerator at NAL, Batavia in July. An
ionization beam scanner (IBS) is picking out
the horizontal profile of the orbiting beam during
the acceleration cycle (horizontal scale: one
division is one centimetre in the vacuum tube).
Fine structure is seen in the profile since only
one set of bunches from the Booster were fed in
and the rest of the ring was left empty.

On 8 August a new intensity record of

5.22x 10 was achieved at 300 GeV and this
was with the operating conditions not at

their best.

Injection

100GeV

200 GeV

300 GeV

Slow
ejection
at
300GeV
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Schematic diagram of the integrated computer
network at Daresbury. All ‘local’ computers
(connected with individual experiments,
accelerator control, film analysis, etc.) are
linked to the large central computer at the
Laboratory.

Laboratory has tended to have its own
individual response to these demands.
Daresbury is one of those which has
gone for a completely integrated com-
puter network where all the computers
tap into a large central computer (an
IBM 370/165 in Daresbury’s case).
The information is drawn from a talk
by B. Zacharov at the Frascati Instru-
mentation Conference.

An important reason for adopting
this philosophy was to avoid building

up extensive local computing systems,
each special to a particular experiment
and thus usually expensive in terms
of equipment and of man hours for
the development of the system. An
additional saving, with all the Labo-
ratory computers linked together,
comes from the ability to pump data
directly into the main computer so
that the stage of local data collection
on tape, which is later wheeled to the
central computer, is not necessary.
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This is more economical and more
reliable.

Common access to the central
computer brings other advantages
also. It can make stored data available
to all experiments and when several
experiments require access to the same
information there is no necessity to
duplicate the data. It is also possible
to provide more facilities to the indi-
vidual user; since these facilities are
not unique to the individual user, they
can be more extensive than it would
be reasonable to provide for a series
of different local systems.

The network at Daresbury is shown
schematically in the diagram. It can
cope with many users simultaneously
without interference between them. It.
has aimed to keep down the com-
plexity of local computers and to
minimize the amount of associated
software development. There is no
local data storage. Users communicate
with high level language modules and
are unaware of the manoeuvres within
the network which connect them to
the central computer. Processed data
is fed back to the local stations (in
graphical form if required).

The main properties of the central
computer were listed in the March
issue. The local stations are brought
in via twelve high speed links (up to
12 bits per ps) which are multiplexed
by a ‘front end’ computer (IBM
1802). The number of links could be
stepped up by adding another front
end machine. One or two small com-
puters sit at each local station and
they are of many types (PDP, ARGUS,
IBM, etc.). CAMAC units (see vol. 8,
page 314) are used throughout,
bringing invaluable benefits of modu-
larity and standardization.

The network at Daresbury has been
in operation for five years and, except
for some initial difficulties following
the installation of the new central
computer, the fault time on the whole
network from any cause is about



4 hours per month (about 0.5 % down
time). With so many users leaning on
an integrated system, reliability is
obviously a vital feature and, if neces-
sary, other computer abilities must be
sacrified for this.

At the Frascati Conference there
was discussion as to whether such a
system could be extended to cope
with the computing needs of a much
larger Laboratory. There are worries
concerning reliability, availability (gi-
ven a larger number of users) and the
dangers of users stepping on one
anothers computational toes. Never-
theless a Daresbury type network
seems capable of extension without
introducing new features and has
demonstrated its abilities impressively.

ARGONNE
ZGS accelerates
polarized protons

On 11 July the Zero Gradient Syn-
chrotron at Argonne became the
world’s first accelerator to give a po-
larized proton beam of GeV energies.
The first polarized beams were taken
to 3 GeV and a few days later the
energy climbed to 6 GeV. The measur-
ed polarization was about 50 %.

Work towards polarized beams at
the ZGS began about two years ago
in the Accelerator Division led by R.L.
Martin. An experimental team from
Argonne, Michigan and St. Louis, led
by A.D. Krisch, has also been involved
and will be the first to use the polarized
beam. A polarized proton source arriv-
ed from New Zealand in May and tests
began when the ZGS started up again
in July after a long shutdown.

The first experiment will also use a
polarized proton target thus specifying
the spin conditions of the interacting
particles more completely than has
ever been possible before at high
energies. Some preliminary data has

already been taken at 3.5 GeV/c and
the ‘serious’ run to measure total
cross-sections isscheduled in October.
(More on polarized beams next month.)

The ZGS has been running very
reliably since the installation of the
new titanium vacuum chamber (see
vol. 12, page 332). No spectacular
gain in peak accelerated intensity
resulted (peak intensity stands at
3.63 x10™ protons per pulse and
2.5 x 10" can be turned on rapidly
even after a long shutdown) but there
have been great benefits in tuning
flexibility and in the improved beam
diagnostic systems.

Pole face windings in the new
chamber are designed to enable

simultaneous slow ejection into the
two ejected beam-lines at the accele-
rator. Before this is accomplished it
will be necessary to move two sextu-
poles in the machine and, to avoid
breaking into the experimental sche-

Photographs of cosmic ray tracks taken in the
1.5 m streamer chamber at Argonne; the
chamber was being tested with a helium filling.
The top photograph was with the chamber filled
with pure helium when a voltage gradient of

27 kV per cm was need to achieve good tracks.
The lower photograph was with the addition of
0.2 % isobutane which made it possible to
reduce the voltage gradient to 25.2 kV per cm
but gave poorer quality tracks.

dule, this is planned for the beginning
of next year. Also some attention is
needed to the ‘ripple’ from the magnet
power supply which damages the
beam during ejection. It is hoped to
clear this by next July.

Tests of the booster, which accel-
erates negative hydrogen ions (sea
vol. 9, page 239), are continuing and
look encouraging. lons have been
accelerated to 200 MeV and ejected
from the booster with about 90 %
efficiency. Another runis scheduled for
October and will involve a new 30 Hz
jon source. Work remains to be done
on the injection system from the
booster to the ZGS where a rather
sophisticated kicker magnet is being
designed. Operation of the ZGS fed
by the booster is planned in a year's
time. Meanwhile ‘Phase II’ of the
booster programme — the design of a
500 MeV ring for ZGS injection — has
started.

The physics programme is hamper-
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ed, as in almost all the Laboratories in
the USA, by budget cuts. Argonne is
at $ 14.4 million for the present fiscal
year (started on 1 July) which is a cut
of $ 1.3 million. Lengthy machine shut-
downs, known sardonically as fiscal
shutdowns, are inevitable. During the
next twelve months the operating
programme is — six months of running
with conventional beams, two months
with the new polarized beam and
one month with a neutrino beam to
the 12 foot bubble chamber. The ma-
chine will be off for three months.
The 12 foot chamber has had some
very successful runs in recent months.
About 260 000 pictures, with proton

beams of 7, 8.7 and 11 GeV/c, were
taken for Tohuko University with the
chamber double pulsing for most of
the experiment. Another neutrino run
with the chamber filled with deuterium
gathered 325 000 pictures (bringing
the total in deuterium to 650 000 out
of a scheduled million). Also, the first
physics run with a beam-line incorpo-
rating r.f. separators gave 35 000 pic-
tures with 6.5 GeV/c negative kaons
into the chamber.

Streamer chamber runs with helium

The 1.5 m Streamer Chamber Facility
at Argonne successfully completed

feasibility tests in May with the cham-
ber filled with pure helium gas. The
tests were prompted by a proposal by
groups from Strasbourg and Orsay to
study coherent production off helium
using 9 GeV/c protons.

Prior to the tests there was concern
that the high voltage pulsing system
would not be adequate to achieve
streamers in helium using the present
chamber (1.5 x1.0x0.6 m?®). The
system consists of a 34-stage Marx
generator and a continuously variable-
length Blumlein line. Under normal
operating conditions, with a 90 %
neon-10% helium gas mixture, the
chamber is pulsed at approximately
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700 kV for 10 ns to achieve streamers
1 cm in length.

The problem is to achieve sufficient
brightness and density when pure
helium is used and this has been solved
by increasing the voltage amplitude
by 17 % and the pulse length by 40 %.
Without a variable-length Blumlein
line, the pulse required would probably
have been close to 1 MV and a cham-
ber with gaps smaller than the present
30 cm would have been required to
achieve the higher field in the sensitive
volume.

Tracks have been recorded (see
photographs) with the chamber filled
with pure helium and with helium sup-

plemented by 0.2 % isobutane (C.H1o).
The small concentration of hydrocar-
bon lowered the necessary operating
voltage by 7 % but the streamers be-
came more diffuse. There was no mag-
netic field used, when the photo-
graphs were taken, to help brighten
the streamers and retard electron
diffusion. This makes the Argonne
lllinois chamber the largest operational
helium streamer chamber. It will be a
considerable asset in the experiments
at the ZGS which are studying interac-
tions in helium.

The chamber is now being used for
a University of lllinois experiment
studying baryon exchange in the

reaction =+p —nX° (180°) at 8 GeV/c.
The trigger is primarily the detection
of the emerging high momentum neu-
tron in a set of heavy plate spark cham-
bers located downstream of the strea-
mer chamber. This will be followed by
an experiment searching for exotic
resonances in the reaction =+p—nX*+
(180°) at 8 GeV/c again by the lllinois
group and a study of =-p—K? Kin at
6 GeV/c by a University of Notre Dame
group.

Ifit’s CRTs for electronic instruments,
come straight to M-OV.

We have a wide range, specifically
designed and quality engineered for
instrumentation.

We have an even wider capability
enabling us to deliver the tube which does the
precise job you ask of it.

AllM-OV tubes are made to high specs,
including BS9000, CV and MIL. Our scale of
production ensures dependable deliveries and
competitive prices; and our activities are
supported world-wide by the GEC
organisation.

Besides instrument CRTs, we make
tubes for radar, avionic, data display and TV
studio applications.

For catalogue and datasheets, write tothe
address below. Or if you have a specific CRT
problem,’phone us direct at Hammersmith.

EEV AND M-OV KNOW HOW

THE M-O VALVE CO LTD, Hammersmith, London, England W6 7PE. Tel: 01-603 3431. Telex: 23435. Grams: Thermionic London. 9 6 C'
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PHILIPS

same light here

more electrons here

Electronic
Components
and Materials

conventional
photomultipliers
with unconventional
efficiencies

These new Philips tubes are direct replacements
for the types you're probably using right now.”
That's what we mean by conventional.

Their cathode sensitivities, however, are
anything but. Type XP 2000 gives 100 mA/W and
the XP 2030 is specified at 115 mA/W.

To date that's the highest conversion efficiency
on the market.

More output for the same light input could
give a competitive advantage. Moreover our
prices are competitive, so this important extra
performance is more or less a bonus.

The main specification figures are given in
the table below. Data sheets and samples for
evaluation are available on request. ‘

XP 2000 XP 2030
Spectral response type D type D
Useful photocathode diameter 44 mm 68 mm
Quantum efficiency at 400 nm 31% 35,6 %
Gain at 1.5 kV 2,5x10° 2,5x10°
Pulse height resolution for 137 Cs |  7,5% 7,5 %

* type XP 2000 is a direct replacement for types 8053, 4523 and 9655;
type XP 2030 for types 8054 and 4524.

For more information on these new tubes plus an
updated product survey of the extensive

Philips range write to :

Philips Industries, Electronic Components and

Materials Division, Eindhoven - The Netherlands

Distributed and sold in the U.S.A. by : Amperex Electronic Corporation
230 Duffy Avenue, Hicksville N.Y. 11802

In Canada : Philips Electron Devices
116 Vanderhoof Avenue Toronto 17 - Ontario

PHILIPS



PERGAINON BOOKS ON
THEORETICAL AND
NUCLEAR PHVSICS

NUCLEAR STRUCTURE THEORY

J.M. IRVINE, University of Manchester

The entire field of nuclear structure theory is surveyed
at a level that will appeal primarily to experimentalists,
but postgraduate students of theoretical nuclear physics
will also find this monograph a useful reference work.
The text examines the experimental phenomena that
nuclear structure theories must explain before going on
to a detailed consideration of the many models and
theories that have been propounded.

CONTENTS: Part 1: Nuclear phenomenology; Part 2:
The nuclear many body problem; Part 3: Nuclear models;
Part 4: The technology of nuclear structure theory;
Physical constants and conversion factors

432 pages £9.00 $27.00 hard cover

ANALYTICAL PROPERTIES OF
FEYNMAN DIAGRAMS IN QUANTUM
FIELD THEORY

I.T. TODOROV, Institute for Advanced Study, Princeton
The progress made in the study of the analytical
properties of the scattering amplitude in understanding
elementary particle interactions is reviewed through the
majorization technique of Feynman diagrams and the
Symanzik theorem.

CONTENTS: The quadratic form of a Feynman diagram;
majorization of Feynman diagrams; derivation of
spectral representations and dispersion relations; the
surface of singularities of a Feynman diagram; What

else can we learn from a box diagram?

168 pages £3.75 $10.50 hard cover

RELATIVISTIC POINT DYNAMICS

H. ARZELIES, Rabat, Morocco

A thorough relativistic treatment of the dynamics of
particles of constant and varying proper mass, and of
colliding particles is given. Electromagnetic theory is
developed as a special case of the force transformation.
The preface and notes at the end of each chapter provides
enlightening reading on the historical and philosophical
development of the theory.

CONTENTS: (abbrev) The dynamics of particles with
constant proper mass: fundamental equations; relativistic
decomposition of force; analysis of the concepts of
force and mass; the relativistic reconstruction of electro-
magnetism; the dynamics of particles of variable proper
mass; fundamental postulates and general theorems;
relativistic rockets; collision theory; elastic collisions
between two corpuscles; inelastic collisions (nuclear
reactions); Appendix; Indices.

416 pages £8.50 $27.00 hard cover
NOTES ON ELEMENTARY PARTICLE
PHYSICS

H. MUIRHEAD, University of Liverpool

Essentially a postgraduate textbook for a course on
elementary particle physics, but it will also serve as a
quick and easy reference work on the basic equation
of elementary particle physics.

CONTENTS: Preface; terminology; transition ampli-
tudes and probabilities; relativistic wave equations and
fields; the interaction amplitude; electromagnetic
interactions; weak interactions; strong interactions.
264 pages £4.95 $13.75 hard cover

FORTHCOMING TITLES

Soloviev: THE THEORY OF COMPLEX NUCLEI

Novozhilov: INTRODUCTION TO THE THEORY
OF ELEMENTARY PARTICLES

LECTURES IN SCATTERING THEORY
A.G. SITENKO, Academy of Sciences of the Ukranian
SSR

These lectures give an account of the principle of the
non-relativistic theory of potential scattering, the
discussion being based on the concept of the scattering
matrix. The properties of the scattering matrix and its
applications to scattering theory are treated in detail.
CONTENTS: Quantum mechanical description and
representations; the scattering matrix and transition
probability in stationary scattering theory; wave
function of a particle in an external field; the optical
theorem; time reversal and reciprocity theorem;
analytical properties of the scattering matrix; c*;persion
relations; tomplex angular momenta; separable repres-
entation of the scattering amplitude; scatteringin a
three particle system; scattering of particles with spin.
269 pages £5.00 $13.50 hard cover

A SHORTER COURSE OF THEORETICAL
PHYSICS Volume 1 MECHANICS AND

ELECTRODYNAMICS

L.D. LANDAU (deceased) and E.M. LIFSHITZ,

USSR Academy of Sciences

A specially designed text book on theoretical physics
for postgraduate students and final year undergraduates.
CONTENTS: PART 1: Mechanics; the equations of
motion; conservation laws; integration of the equations
of motion; collisions between particles; small oscillations;
motion of a rigid body; the canonical equations; the
principle of relativity; relativistic mechanics.

PART 2: Electrodynamics; charges in electromagnetic
fields; the electromagnetic field equations; constant
electromagnetic fields; electromagnetic waves;
radiation of electromagnetic waves.

280 pages £3.00 $9.00 hard cover

A METHOD OF STUDYING MODEL

HAMILTONIANS

N.N. BOGOLYUBOV, USSR Academy of Sciences
Model Hamiltonians which allow exact solutions in the
thermodynamic limit as the voluine becomes infinite are
studied in detail. Particular attention is paid to the use
of such model Hamiltonians. A very wide range of
researchers from applied mathematicians to quantum
and theoretical physicists will find this a very useful
work.

CONTENTS: Proof of the asymptotic relations for the
many-time correlation functions; construction of a
proof of the generalised asymptotic for many-time
correlation averages; correlation functions for systems
with four fermion negative interaction; model systems
with positive and negative interaction components.
184 pages £5.00 $15.00 hard cover

CONCISE DICTIONARY OF PHYSICS
J. THEWLIS, formerly of AERE Harwell

Definitions of over 4,500 terms in physics and many
related subjects are provided. These definitions are
written at research level for use by research scientists
requiring precise but short definitions of terms in
disciplines other than their own.

376 pages £5.50 $16.50 hard cover

Pergamon books are available from your usual bookseller.
For further details write to Pergamon Press Ltd.,
Headington Hill Hall, Oxford OX3 OBW or to Pergamon
Press Inc., Maxwell House, Fairview Park, Elmsford,

New York 10523
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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
232 Telefon (022 2) 64 36 66
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FAIRCHILD
|
Dual Leistungs-Komparator
0,25 Amp lout nA 750

strobe overload clamp

clamp out strobe

ref

IN IN

Kurzbeschreibung des 1A 750
Hoher Ausgangsstrom
Strobe-Mdoglichkeit

| Positives Schalten dank eingebauter Hysteresis
Thermischer Schutz und kurzschlusssicher

Eingénge und Strobe TTL-kompatibel

Keramik DIL 14-Pin-Gehé&use

Kurzdaten
Dauer-Ausgangsstrom 0,22 A

Max. Speisespannung 26 V

Spannung zwischen den Eingadngen + 5V
Eingangsspannungsbereich 0V-Speisespannung
Clamp «Ein» Widerstand typ. 15 Q

Analoge Zustandsanzeige mittels ©A 750 und
LED

Typische Anwendungen
Relais- und Lampentreiber, Inhibit-Schaltung, Frequ.detektor

Weitere Komparatoren von Fairchild
uA 710 — General purpose Comparator

uwA 711 — Dual Comparator

uA 734 — Precision Comparator

uA 760 — High speed Comparator

Generalvertretung fur die Schweiz:

W - MOORPR AG

MOOR HALBLEITER-PROGRAMM
Beratung - Engineering - Service

Halbleiter/Elektronikbauteile/Starkstromzubehdr/Metalle
W. Moor AG, Elektroindustriebedarf, Bahnstrasse 58
8105 Regensdorf, Tel. 01/71 66 44

W. Moor SA, matériel électrique et électronique

3, avenue des Cerisiers, 1023 Crissier/Lausanne,

tél. 021/35 54 44
\_

10PPM MODEL RHSR20PN60
Voltage: 0-20 kvde
Current 0-3 mA
Regulation and Ripple: 10 PPM
Polarity: Reversible
ELE MODEL
CTROSTATIC RMDSPED

DYNAMIC FOCUS
SUPPLY FOR CRT

Output:
Input:
Dynamic
Focus

Capability: Programmable

peak output with
4 usec response

Frequency

Response: DC to 60 kHz

2to5kV — 1mA
28 Vdc 3

0 vol

ts peak to

MINI-MODULES 2" x 2” x 2"

Input: 28 vde

Output Voltages: from 400 Vdc
to 4000 Vdc

Output Power: 200 milliwatts

Regulation: 0.05% (Line)-
0.5% (Load)

Ripple: 0.01%

FOR PHOTOMULTIPLIERS
GEIGER-MULLER
IONIZATION GAGES

TUBES

MULTIPLE OUTPUT CRT SUPPLY

Anode:
G-2:
G-1:

Regulation:
Ripple:

10-15
400 v
—100
1.0 m
0.1%
0.1%

kv, 200 pA
, 1.0 mA

v,

A

MODEL
RMC15PX

RMX SERIES

FREE!

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

niques.

0
o

&,

Al l‘[’

P

|

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

S-591 Motala, Sweden
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The Switching Regulator
Power Supply

ouTPUT

QuTPUT

ouTPUT

10 AMP

& O Rl @ VoL AD)

TRIO LABORATORIES, INC. Ty
PUPONT ST PLAHVIEW, LER.Y

” \:aiaaaﬁisa |
5 ©

General

*All units will operate from 196 to 264V AC
45-440 Hz. 115V and three-phase
versions are also available.

*Efficiency is better than 65%.

*Qutput levels are retained for 20mS
after mains failure. -

*Qutput ripple is 10mV rms.

*Conducted and radiated RF interference
to MIL specifications.

— SENSE -~
08
{15 VAC CASE had

N oureut @y +

Eh

688 Series

*500 Watts output (5V, 100A) for
voltages between 3 volts and 30 volts.

*Size 139mm x 120mm x 424mm
(55" x 4-76" x 16:79").

*Weight 7-3 Kg (16 Ibs.).

*Constant current overload characteristic.

*Special facility for operating at either
115V AC or 230V AC by link change.

Industrievertretungen — Junkholz 333 -- CH-8968 Mutschellen

triq/lab

655 Series

*25 Watts output (5V, BA).

*Size 55:9mm x 78-7mm x 114mm
(2:2" x 31" x 4-5”).

*Weight 0-68 Kg (15 Ibs.).
*Overvoltage and overload protection.
*Designed for circuit card mounting.

650 Series

*50 watts output (5V, 10A) for voltages
between 3 volts and 30 volts.

*Size 6:4cm x 12-4cm x 19-8cm
(2'56" x 4-88" x 7-8").

*Weight 1-5 Kg (3-5 Ibs).

*TTL command for remote ON-OFF for
sequencing.

*Constant current overload
characteristics for paralleling.

600 Series
*100 watts output (5V, 20A) for
voltages between 3 volts and 30 volts.
*Size 8:3cm x 16-6¢cm x 19-1cm
(3-25” x 65" x 7-6").
*Weight 2-7 Kg (6 Ibs).
*Single or double output voltages.

620 Series

*100 watts output with three voltage rails
(5V, 12A, £ 15V, 1A).

*Size 8:3cm x 16:6cm x 19-1cm
(3-25” x 65" x 7-6").

*Weight 2-7 Kg (6 Ibs).

*Overvoltage and overcurrent protection
on all outputs.

660 Series

*300 watts output (5V, 60A) for voltages
between 3 volts and 30 volts.

*Size 14-3cm x 12-4cm x 35cm
(562" x 4-88" x 14-08").

*Weight 6:8 Kg (15 Ibs).

*Constant current overload characteristic
for paralleling.

*TTL command for remote ON-OFF for
sequencing.

*Fast transient load response for driving
memories.

*Operates over specially wide mains banc
of 176 to 264V AC. No 115V version

662 Series

*250 Watts output (5V, 50A) for voltages
between 3 volts and 30 volts.

*Size 92mm x 120mm x 323mm
(363" x 476" x 12:79").

*Weight 455 Kg (10 Ibs.).

*Constant current overload characteristic.

*Special facility for operating at either
115V AC or 230V AC by link change.

Tel. 057 546 55




Application-
minded
A-to-D
Conversion

to combine for optimum syfs,em
capab;ltty az‘ mm/mum cost

ADC | - MuLTIP gxsa"
Type1241 ; : T ype 1701 .

- Fioatmg, C ac- mdegenden
mpu’ss k

- integratmg (dual siope) operatmn
- 11-bit and sign readout

~ 7 programmable ranges betweﬂn, 220
and £10V ’

- ngrammabia input filter

- Synchronized automatic scan~thraugh
ot random-access address modes for
up to 20 Multiplexers, i. e. 300
analogue channels per ADC

4500 SOLOTHURN 2, SWITZ’ERLAND

tel: 065/4 88 21 telex: 34228

fours électriques
et
verres de silice

Appareils de laboratoire et industriels

Etuves de chauffage . ——s
Incubateurs | ' /ﬂ"’o

Etuves a vide
Plaques chauffantes
Fours a moufle
Fours tubulaires
Fours a creuset

En quartz

Appareils a distiller
Appareils de laboratoire
Emetteurs infrarouges
Thermoplongeur

Silice pour I'optique

Four a creuset
type Tik/R 11/12

Demandez la documentation auprés de
@

vorm. WISMER AG

Oerlikonerstrasse 88
tél. 01/46 40 40

8057 Zurich

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 Hoffman — 1202 GENEVE
TEL. (022) 3323 20/332329 — TELEX 28268. “BELEC"”
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INDUSTRIAL COILS, INC. / BIRCH STREET/ MIDDLETON, MASSACHUSETTS 01949/ TEL. (617) 535-1000
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A full line of quadrupole magnets for
beam handling systems . . .

TECNIDATA

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

Sfrs. 1380.—
V=,Vac,I=,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

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

— BCD-output in standard version

— 24-hours-service.

ine

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

European Agent: Telephone (042) 642175
R.J. Plimpton, 6343 Risch, Switzerland
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KEPCO

INFORMATION

When is a Power Supply Not a
Power Supply?

PROPORTIONING /VULTAGE
»— _ RESISTORS — FEEDBACK
VWA
R; Ry
+ \
d—
—— REFERENCE -A -O-
T_ (input) /
E; < LOAD
O

Power Operational Amplifier/Power Supply

B Bring feedback from current sensor and it will
regulate current

Bl Bring voltage feedback and it will regulate voltage

M Bring feedback from your load and the power
supply is a servo amp.

Bipolar Operational Power Supply

+15Vto—-15V@20 amps
+36Vto—36V@1.5 amps
+36Vto—36V®@5.0 amps
+72Vto-72V®@1.5 amps
+72Vto-72V@5.0 amps

Please ask for detailed documentation

Kontron Electronic AG

Bernerstrasse 169, 8048 Zirich, Telefon 01 62 82 82, Telex 57439




A new surface analysis method
for the uppermost
monolayer region...

.is the static secondary ion mass spectrometry
(SIMS), used in an ion macroprobe under UHV
condition. The ultra high vacuum system UTS202
designed for this method is pumped down by a

turbo-molecular pump and is bakeable at temper—

atures up to 400°C. The vacuum

chamber is specially designed to

facilitate the simple combination

of SIMS with AES (Auger-Electron

Spectrometry).

Other features:

® high surface sensitivity

e@direct detection of chemical
compounds

@ detection of all elements, includ-
ing hydrogen

@ separation of isotopes

eonly negligible surface

BK 800 003 PE DN 1628

BALZERS-owned Sales Companies in:

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

’

changes result from the analysis process
e limits of resolution: << 10® of a monolayer
or<10"g for many elements and compounds.
Basic possibilities:
@ surface anaIySIs in the monolayer region
@ observation of surface reactions

®@analysis of inner boundary films
and plotting concentration pro-
files of thin films

® bulk analysis.

Fields of application:

Research, development and pro-
duction control in:

Chemistry, Metallurgy, Semi-con-
ductor and thin film technology,
Vacuum technology, Surface tech-
nology.

BALZERS

BALZERS AKTIENGESELLSCHAFT
fiir Hochvakuumtechnik und Diinne Schichten
FL 9496 Balzers
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chlumberger

Un nouveau
cheval de bataille

Grace a son automatisme
et a sa précision, le 7040
donne une nouvelle dimension
aux multimétres numériques

M Automatique:
M Automatique:
M Automatique:
B Automatique:

Le changement de gammes
L"affichage de la fonction
L'indication de polarité
L'indication de dépassement
d'échelle

La protection contre les
surcharges

La réjection en mode
commun

Prix choc: frs.1750.—

3 autres modéles au choix.
Demandez nos notices
techniques.

B Automatique:

B Automatique:

Schlumberger

1207 Genéve
Tél. 022 359950

8040 Ziirich
Tel. 01 528880

"Miunchen — Wien — Paris — Mailand — Stockholm
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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 a air, a I’huile, au pyraléne
jusqu’a 110 000 volts

Usine de Metz:
Transformateurs de 2500 a 100 000 KVA

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

Usine de Maiziéres-Les-Metz (57):
Transformateurs de 25 3 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




DURTRAL

Route de Porrentruy 74
2800 DELEMONT, Suisse
Tél. (066) 22 39 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.

4300 3300
4'/>-digit 3'/2-digit
10 uv 100 uv
Resolution Resolution

LINE OR BATTERY OPERATED
LED READOUT WITH INSIGNIFICANT ZERO ELIMI-
NATION AND 100°% OVERRANGING

PROTECTION AGAINST INCORRECT RANGE AND MODE
COMBINATIONS

DC - AC - Q - CURRENT CAPABILITY

OVERLOAD HIGH VOLTAGE PROTECTION IN ALL
FUNCTIONS

AUTOMATIC DISPLAY INTENSITY CONTROL
UNBREAKABLE - RUGGED CONSTRUCTION

PLEASE ASK FOR DETAILED DOCUMENTATION OR A
DEMONSTRATION.

(7012 EE)

Industrievertretungen

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

_—

Wide Band, Precision

CURRENT
MONITOR

With a Pearson current monitor and an
oscilloscope, you can measure pulse or
ac currents from milliamperes to kilo-
amperes, in any conductor or beam of
charged particles, at any voltage level up
to a million volts, at frequencies up to
35 MHz or down to 1 Hz.

The monitor is physically isolated from
the circuit. It is a current transformer
capable of highly precise measurement
of pulse amplitude and waveshape. The
one shown above, for example, offers
pulse-amplitude accuracy of +1%, —0%
(typical of all Pearson current monitors),
20 nanosecond rise time, and droop of

only 0.5% per millisecond. Three db

bandwidth is 1 Hz to 35 MHz.

Whether you wish to measure current
in a conductor, a klystron, or a particle
accelerator, it's likely that one of our
off-the-shelf models (ranging from 14"
to 1034 " ID) will do the job. Contact us
and we will send you engineering data.

PEARSON ELECTRONICS INC

4007 Transport St., Palo Alto, California 94303
Telephone (415) 326-7285
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NI

National Semiconductor Corp

A transducers
family.

LX1601A/LX1602A/LX1603A, LX1701A/LX1702A/LX1703A absolute
LX1601G/LX1602G/LX1603G/LX1604G, LX1701G/LX1702G/LX1703G/LX1704G gage
LX1601D/LX1602D/LX1603D/LX1604D differential

pressure transducers 0—30psi

4450 Sissach
1204 Geneve

Tel. 061/982202
Tél. 022/24 86 20

features

® Field interchangeability—by using computerized

laser trim all units meet one guaranteed char-
acteristic curve.

Accuracy—maximum calibration error band of
+1.5% of span

Temperature compensated—transducer tem-
perature effects offset by computerized laser
trimming

Flexibility—arithmetic functions, digital format
and multiplexing are easily attainable because
of the single ended op amp configuration

Input overvoltage and output short circuit
protection

Low mass, no moving parts, good frequency
response

Un groupe de niveau européen

dans

DNET la prestation de services

Nettoyage industriel

Nettoyage d’ateliers, bureaux, laboratoires, cliniques

Hygiéne, désinfection, désinsectisation, dératisation

Prestations de main-d’ceuvre

Manutentions

Office nouveau du nettoyage ONET

13008 - MARSEILLE 12 bis, boulevard Pébre
4 et 6, rue du Buisson - Saint-Louis-Xe tél. (1) 2081557
b5/57, rue Prévost-Martin tél. 257888
6, avenue de Mandallaz
Route de Genéve

75-PARIS
GENEVE

74 - ANNECY
01-SAINT-GENIS

Fournisseur du CERN a Geneéve, du CEA a Marcoule, Pierrelatte, La Hague,

tél. (91) 732850

tél. (50) 454641

tél. (60) 411207

du CEN a Grenoble, de I'OMS, de I'ONU et de I'UIT a Genéve.
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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 22,5 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

Ask for literature giving details of full range and charging unit

QUARTZ FIBRE
POCKET DOSIMETERS

R.A. STEPHEN & CO. LTD.

MILES ROAD

MITCHAM

— ENGLAND CR4 3YP
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WORLD'S
GREATEST

OP-AMP?

If you had designed an op amp that guaran-
teed extremely low noise and drift (like the SSS725)
and extremely low input current (like the SSS108A)
and was easy to use with internal compensation
and complete protection (like the SSS741), would
you call it the world’s greatest op amp?

4 | LLITT E I OP- 05 |

Here are the facts on the new (MDOP-05 Instrumentation Operational Amplifier:

monoOP-05 monoOP-05EJ monoOP-05CJ
V. Max (mv) 0.5 0.5 1.3
ls Max (nA) 3.0 4.0 7.0
Ri» Min (MQ) 20.0 15.0 8.0
Noise Voltage Max (uVp-p) 0.6 0.6 0.65
TCV,s Max (uV/°C) 1.0 0.6 15
CMRR Min (db) 114 110 100
Slew Rate (V/usec) 0.25 0.25 0.25
(TO-99, —55°C to (TO-99, 0° to (TO-99, 0° to
+125°C) +70°C) +470°C)

The monoOP-05 fits directly into 725, 108A and unnulled 741 sockets, allowing instant
upgrading of your system without redesign. And offset nulling (with a 20KQ pot)
actually improves offset voltage drift. So there it is — could an op amp that combined
the very best features of three of the industry’s best sellers be called the world’s
greatest op amp? We'll leave that decision up to you.

UNITS ARE WAITING FOR YOU AT YOUR LOCAL DISTRIBUTOR — OR
CALL US DIRECTLY FOR IMMEDIATE ACTION.

MUNULITHICS . . . delivering tomorrow’s linear technology today!

INCORPORATED
A CBERs Miiliate

Bourns (Schweiz) A.G., Baarerstrasse8 6301Zug
Tel. 042/23 2242 Telex78722
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RICO-Kabelpritschen
Kabelrinnen lf

SerienmaBig vorgefertigte Standard-
Bauteile, aus Lagervorrat lieferbar,

nach dem Baukastenprinzip ,
zusammenzusetzen, ersparen viel Arbeitszeit

bei der Planung, im Konstruktionsbiiro,

in der Werkstatt und auf der Baustelle.

could talk

it would
Say...

hh N ‘-----=--- 144

RIETH & Co.

Fabrik fiir Eisenkonstruktionen Max Banninger AG
D-7312 Kirchheim-Teck 8050 Ziirich

Tel. (07021) 45051 Nansenstr.1

Telex 07 267 881 Tel.1/4636 42

—
m——
.

Decay rate reveals molecular properties of materials

TEXAS INSTRUMENTS INFORMATION

]
|/t

Die Herausforderung von Texas Instruments: Location of peak allows measurement and control of flow
velocities and propagatlon time

Das perfekte
Sende- und
Empfangsterminal
mit USASCII-Code

Modell KSR 733
Fiir nur Fr. 7980.—

Chamber pressure characteristics point up jet engine com-
bustion problems

These quotations, and many more, are delivered
by this unique all digital, high speed processing
instrument. It performs auto and cross correla-

Schnell: bis zu 30 Zeichen/Sekunde tion, signal averaging, and probability, density
Leise: jetzt noch leiser als die friiheren Modelle and distribution analysis in real time.
Zuverlassig: nur ca. 1-2 Betriebsunterbriiche/Jahr
V24: Schnittstelle EIA RS-232-C auch Stromschnittstelle kom- The 400 point

patibel zu Teletype als Zusatz erhéltlich SA|.43A has a
Tastatur: kompatibel zu Teletype, Kleinschreibezusatz erhéltlich minimum At Of
Ausbausatz: fir nur Fr. 8340.— zum perfekten Datenerfassungsterminal 0.2 ‘usec (5MHZ

mit Zwillingmagnetbandkassette sampling rate)
ggﬂgm Code: erhiltlich Modelle KSR/ASR 732 and 800 precomp-
Garantie: 1 Jahr Unterhalt und Service im Preis inbegriffen utation delay points, linear and exponentlal averagmg, digi-
Liefertermin: 4 bis 6 Monate, spater ab Lager Ziirich tal bin markers and readout. Full digital input circuitry for

photon counting applications is available. For those applica-
tions requiring only 100 point analysis, the new improved
SAI-42A is available.

Alle Preise sind verzollt, exkl. WUST, ab Zirich. Let the SAICOR Correlators tell their own story. Call (516)
234-5700 for a demostration or detailed technical data.

H Honeywell : =

Bitte verlangen Sie ausfiihrliche Unterlagen und reservieren Sie sich lhr Ter-
minal noch heute!

Kontron Electronic AG

Bernerstrasse 169, 8048 Zurich, Telefon 01 62 82 82, Telex 57439 SIGNAL ANALYSIS OPERATION « TEST INSTRUMENTS DIVISION

595 Old Willets Path, Hauppauge, New York 11787 « 516/234-5700
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LEMO SELH-LOGKING
ONNEGTORS
FORM A S0L1D BOND.

\\/\PDSS\B\\::ETFS Trer i

Our production programme

Connectors, unipole (1+150 A). Connectors, coaxial (50-60-75-100Q). 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. Italy: LEMO Italia S.R.L. 10, via Calzecchi.
1-20133 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 S5/

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




Minimum outgassing
of ultra high vacuum components...

...is a most important condition if the desired low
pressures are to be reached within a short time.
With BALZERS UHV-CF components desorption
Modern production

is very low indeed! Why?
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

ched in even shorter times by baking out the CF
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-

—

|
1
l

—

J

BALZERS-owned Sales Companies in:

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

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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Huber + Suhner have the answers to all connector and cable
problems in the entire field of RF-communications. For instance:

Nickel containing surfaces
cause losses at very high
frequencies and are thus re-
stricted in their applications.

Silver discolours easily
through chemical influences
and shows quickly signs of
wear.

SUCOPLATE® has the shiny
appearance of fine satin-
finished steel, not affected by
chemicals, free of discolou-
rings, oxide and other cor-
rosive layers. It is highly
scratch resistant with optimum
high frequency transmission
characteristics.

9

00000000

Sucoplate " for
F=-Connectors

anishes Silver and Nic

to the Old Iron!

RF-connectors should transmit every signal with negligible RF-losses, they ought to be
price-right and appear always neat and gleamig despite corrosive influences. Silver manages one thing,
Nickel the other, SUCOPLATE® achieves both:

-connectors with SUCO- internationally normed salt spray tests -

PLATE® finish meet all re-  with flying colours! r Py

quirements of MIL-C-39012.  The hardness of SUCOPLATE® is double FREE.
SUCOPLATE® combines high conducti- that of silver: its resistance to scratch
vity with minimal RF-losses: the conduc-  and wear more than ten-folds the life ex-

4

_

one SUHNER-connector with SUCO-
PLATE® finish, plus the relevant infor-

#+8 Herzog AG
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tivity exceeds up to multi-fold the values
of nickel and is comparable to perfor-
mances achieved by galvanically applied
silver layers. With a relative permeability
ur of 1, SUCOPLATE® is non-magnetic
and does not cause losses even at high
frequencies.

The pleasing appearance is maintained
even in an agressive industrial atmo-
sphere: unlike silver, SUCOPLATE® does
not discolour, there is no build up in
oxide and other corrosive layers as is
usually the case in nickel containing sur-
faces — not even at high temperatures
and in excessive humidity. Not surpri-
singly, SUCOPLATE® has passed all

pectancy compared to a silverplated con-
nector. SUCOPLATE® is readily sol-
derable and is available in the entire
range of SUHNER RF-connectors.

H

HUBER+SUHNER AG

Werk Herisau
Kabel-, Kautschuk-, Kunststoff-Werke
CH-9100 Herisau. Tel. 071/53 15 15

mation. You will receive both upon re-
turn of this coupon.

Company name:

Address:

For the attention of:




XP 1021
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WHAT'S

e

DOING AT
BERKELEY?

The high-energy-physics com-
munity is developing a strong
preference for superconduct-
ing magnets. These compara-
tively light-weight, high-field-
strength devices are being
used more widely in conjunc-
tion with particle accelerators
as the state of the art ad-
vances both in superconduct-
ing materials and in reliable
cooling systems.

Sometimes there is no rea-
sonable alternative.

In late 1969, requirements
were set forth for supercon-
ducting magnets to be incor-
porated in a secondary beam
line of the 6 GeV Bevatron at
the Lawrence Berkeley Labo-
ratory of the University of Cal-
ifornia. The initial beam line
transports 2 to 4 GeV/C pi-
minus mesons from the main
accelerator ring to the experi-
mental area. Later the full
potential of the superconduct-
ing magnets will be utilized in
a beam line transporting heavy
jons from the Bevatron. These
beam lines offer an excellent
opportunity to establish the
practicability of superconduct-
ing magnets for bending and
focusing particle beams in
an actual experimental-area
environment.

By mid-1972, the Berkeley

group had designed, fabri-
cated, and tested both the
bending dipole and the focus-
ing quadrupole doublet super-
conducting magnets . . . each
with a 20 cm bore and with
respective field strengths of 4
tesla and 25 tesla/meter. By
the Spring of 1973, the mag-
nets were close-coupled to a
CTi Model 1400 Helium Re-
frigerator, installed in place at
the Bevatron, and operated
successfully as an integrated
cryogenic system.

As in other installations
throughout the world, the
Model 1400 proved its versa-
tility and capability. The Model
1400 at Berkeley has dual de-
livery tubes for liquid helium,
one connecting directly into
each magnet dewar. The
Model 1400 can handle the
minimum requirement for 13
liters per hour production in
steady-state magnet opera-
tion, and has ample excess
capacity. Its reliability is such
that no stand-by is required.

The magnet system and its
cooling plant will go into oper-
ation later in 1973 on a full-
scale beam-line experiment.

The Model 1400 was de-
signed with superconducting
systems in mind. It will run for
weeks between simple, rou-
tine maintenance periods. It
can produce from 5 to 40 liters
per hour of liquid helium, 20
to 100 watts of refrigeration
at 4.5°K, 100 to 350 watts of
cooling at 20°K, and can be
modified for hydrogen or neon
liquefaction.

Write or call CTi today for
full details on the versatile and
reliable Model 1400 systems.
Also, ask for our brochure on
Cold.

The growing Company that makes COLD as simple as heat.

:!i CRYOGENICS AG

CH-8052 Ziirich « Glattalstrage 18 + Telefon 48 4680 * Telex 53899

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