NO.3 VOL. 16 MARCH 1976

] &
V4 ﬂ/lf}/ (22207 %



CERN COURIER, Journal of High Energy
Physics, is published monthly in English and
French editions.

Copies are available on request from:

Federal Republic of Germany —
Frau I. Schuetz
DESY, Notkestieg 1, 2 Hamburg 52

France —
Mme Detoeuf
IN2P3, 11 rue Pierre et Marie Curie,
75231 Paris Cedex 05

Italy —
INFN, Casella Postale 56, 00044 Frascati,
Roma

United Kingdom —
Elizabeth Marsh
Rutherford Laboratory, Chilton, Didcot
Oxfordshire 0X11 0QX

USA/Canada —
Margaret Pearson
Fermilab, PO Box 500, Batavia
lllinois 60510

Other countries —
Marie-Jeanne Blazianu
CERN 1211 Geneva 23, Switzerland

Laboratory correspondents:

Argonne National Laboratory, USA
Ch. EW. Ward

Brookhaven National Laboratory, USA
J. Spiro

Cornell University, USA
N. Mistry

Daresbury Laboratory, UK
H. Sherman

DESY Laboratory, Fed. Rep. of Germany
. Dammann

Fermi National Accelerator Laboratory, USA
R.A. Carrigan

Frascati National Laboratory, Italy
M. Ghigo

GSI| Darmstadt, Fed. Rep. of Germany
H. Prange

IEK Karlsruhe, Fed. Rep. of Germany
F. Arendt

INFN, Italy
A. Pascolini

JINR Dubna, USSR
V.A. Biryukov

KEK National Laboratory, Japan
K. Kikuchi

Lawrence Berkeley Laboratory, USA
W. Carithers

Los Alamos Scientific Laboratory, USA
L. Agnew

Novosibirsk Institute, USSR
V. Balakin

Orsay Laboratory, France
J.E. Augustin

Rutherford Laboratory, UK
G. Stapleton

Saclay Laboratory, France
A. Zylberstejn

SIN Villigen, Switzerland
G.H. Eaton

Stanford Linear Accelerator Center, USA
L. Keller

Editor: Brian Southworth

Assistant Editors: Henri-Luc Felder
Michel Darbin

Advertisements: Micheline Falciola

Printed by:  Presses Centrales Lausanne
1002 Lausanne, Switzerland
Merrill Printing Company
765 North York, Hinsdale,
Illinois 60521, USA

Published by: European Organization for
Nuclear Research,
CERN, 1211 Geneva 23,
Switzerland
Tel. (022) 41 98 11
Telex 23698




And another?

At the New York meeting of the Amer-
ican Physical Society in February a
Columbia/Fermilab/Stony Brook team,
lead by L.M. Lederman, presented
evidence for the existence of a particle
which they have called Upsilon. The
fascination of this new object lies in
the fact that it is the heaviest yet seen
(around 6 GeV) and is surprisingly
stable.

The team was looking at the pro-
duction of electron-positron pairs from
a beryllium target hit by 400 GeV pro-
tons from the Fermilab accelerator.
The experimental technique is very
similar to that used by the Brook-
haven/MIT team of S.C.C. Ting in
unearthing the famous J particle at
3.1 GeV. Sifting out electron-positron
pairs from the spray of particles
emerging from a bombarded target is
experimentally very tricky but, like
Sam Ting's team at Brookhaven, Leon
Lederman’s team at Fermilab have
several years of experience at this
difficult game. The Columbia contin-
gent, for example, was busy studying
'heavy photons’at Brookhavenin 1968.

The detection system, installed in
the Proton Center Laboratory at Fermi-
lab, consists of a double arm spectro-
meter symmetrically positioned at the
target. The arms are identical and each
consists of a collimator, a magnet,
scintillation trigger counters, multi-
wire proportional chambers, scintilla-
tion hodoscopes and, finally, a lead/
lead glass calorimeter which is the
main detector for electron identifica-
tion and energy measurement. The
aim of the experiment was to search
for high mass particles extending
beyond the mass range which is avail-
able to the MIT/Brookhaven team
and the IISN/IPN Orsay team at CERN.
The Fermilab experiment can scour
the mass region from 2.5 to 20 GeV.

When an electron and positron are
spotted and their properties measured,
it is straightforward to calculate the
mass of the object from which they

could have emerged. If the same mass
occurs repeatedly, it is likely that a
particle of that mass exists, one of
the ways in which that particle can
break-up being to produce an electron
and a positron. This was the route to
the J particle — measurements on the
emerging electron and positron re-
peatedly added up to an object of
mass 3.1 GeV.

Moving to higher energies, the prob-
ability of seeing electron-positron
pairs is expected to fall rapidly. For
example, one theory predicts that at
10 GeV there will be only one heavy
photon which can give an electron-
positron pair for every 10 000 heavy
photons at 2 GeV. Even at 2 GeV such
a photon crops up only once in a
million interactions in the target. This
underlines how difficult it is to extend
the search to higher energies.

The search began in the summer of
1975 and the equipment was tamed
so that good data could be taken
from about Autumn. The 3.1 GeV par-
ticle was seen clearly. The first interest-
ing observation was that the electron-
positron pairs were considerably rarer
than expected. They were seen at a rate
ofaboutoneevery two days with 5x10°
interactions in the target per pulse.

By the time the preliminary findings
were made known in New York,
27 events in the 5.5 to 10 GeV range
had been measured. The excitement
comes from the fact that eleven of
these events cluster between 5.8 to
6.1 GeV. The experimenters estimate
that there is a 50 to 1 chance that this
means a particle of mass 5.97 GeV
which can decay into an electron-
positron pair.

It also looks as if the particle,
called Upsilon, is surprisingly stable.
Such a heavy object should have so
many ways in which it could break
up, that it should not hang around for
long. Something special about its prop-
erties would be needed to ensure
long lifetime. This recalls the J/¢ story

again. The high stability of the 3.1 GeV
particle is assumed to be the result of
a special property known as charm.
J/¢ cannot easily get rid of charm and
hence is highly stable. The charm
property is assumed to be carried by a
new type of quark — charmed quark.

If Upsilon is confirmed and its
stability is high, what is the cause this
time? Is charm appearing again in
some other combination? Do we need
another property to explain Upsilon?
Will this imply yet another quark? We
have already had a hint that our list of
leptons might have to grow beyond
four with evidence for a new heavy
lepton at the Stanford SPEAR storage
ring. Is this a hint that our list of sub-
hadrons (the quarks) might also have
to grow beyond four?

The evidence for Upsilon is impres-
sive but needs more bolstering before
any of these questions can be seriously
tackled. The team at Fermilab may
switch over to the detection of muons
in the spectrometer arms, looking for
the Upsilon decay into a positive
muon and a negative muon. This decay
is expected to occur at a rate some 5
to 10 times higher than the electron-
positron decay but. it can be even
more difficult to sort out from the
background. Another help towards
increasing the rate is that a forth-
coming reshuffle in the Proton Center
Laboratory should give the experiment
100 times the present proton intensity
onto their target.

More information is eagerly awaited
because the evidence for Upsilon has
already given the melting pot another
good stir.

Members of the team are David
Hom, Leon Lederman, Hans Paar,
David Snyder, Jeffrey Weiss and
John Yoh from Columbia University,
Jeffrey Appel, Bruce Brown, Charles
Brown, Walter Innes and Taiji
Yamanouchi from Fermilab, and
Dan Kaplan from Stony Brook.
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Computing at CERN

Our most recent full review of develop-
ments in the field of computing at
CERN dates back to the March 1972
issue. The subsequent years have been
more concerned with consolidation
than with further major developments
and briefer news in our pages, which
has up-dated the 1972 review, has
seemed adequate. During the past
year there have been tortuous debates
to try to map out the major features
of the computing facilities which could
cater for the foreseeable needs of the
research programme at CERN.

In June 1975, these plans had
advanced to the stage where the first
authorizations for purchase of new
computers could be requested from
the relevant Committees. However,
the probable budget restrictions of
the next few years, which became
clearer in the discussions prior to the
December Council meeting, made it
necessary to reappraise these plans
and it is a considerably reduced
scheme which finally received the
approval of the Scientific Policy Com-
mittee and the Finance Committee at
the end of February. The time seems
ripe to describe the estimated needs
and the plans which have been drawn
up to meet them.

The ability of computer systems to
handle the vast quantities of data
pouring out from the high energy
physics experiments is a crucial ele-
ment of the Laboratory’s research
facilities. As the experimental pro-
gramme grows or becomes more com-
plex, the computing service has to
keep in step. In 1975 the burden of
work grew to the extent that the main
central computers, based on a CDC
7600 which came to CERN in 1972,
became ‘saturated’. With the start of
the experimental programme at the 400
GeV proton synchrotron onthe horizon,
it has become urgent to increase the
available computing capacity and to
match it to the evolving requirements
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of the experimental programmes at the
CERN machines.

The present central computing service

The present central computing service,
which has a 6500 and a 6400 as
‘front-end’ machines to the 7600, took
longer to tame than expected. By now,
however, it is working well with,
usually, less than 5% unscheduled
down-time and periods of ten hours
between the occurrence of faults. The
volume of work is reflected in the fact
that it has handled as many as
14 500 jobs in a single week involving
the mounting of over 2600 magnetic
tapes. Another measure of quantity,
though not necessarily of quality, is
the fact that in a year it churned out
information on about 40 million pages
of computer paper. The CERN Com-
puter Newsletter calculated that this
‘ecologically horrendous consumption’
is equivalent to a stack of paper 4 km
high or a strip stretching from CERN
to Vladivostok!

Support of the experimental pro-
gramme absorbs almost 80 % of the
central computer use (65 % going to
electronic type experiments and 15 %
to bubble chamber experiments). This
volume represents only about 40 % of
the total computing required to back
up the experimental programme. About
60 % is carried away to national com-
puting facilities in the Member States,
particularly to well developed com-
puter centres such as Rutherford,
Daresbury, Saclay, Munich and Karls-
ruhe. ..

The CDC 7600 has three very fast
fixed disks directly attached to it but
all other peripheral equipment is linked
to the front end machines. To cope
with the physical spread of the CERN
site, making access to the power of
the central computers easier, the
system has tentacles reaching out into
many areas of the Laboratory where
RIOS (Remote Input Output Stations)

are installed. There are eleven of these
stations equipped with teletype, dis-
play screen, card-reader and line-
printer, enabling users to submit jobs
to the central computers without
moving far from their place of work.

The computer centre also has what
is called the FOCUS system — a net-
work of high speed links to small
computers on-line to experiments. The
progress of an experiment can thus
be checked much more thoroughly by
using the power of the large com-
puters rather than by using the small
computer alone.

In addition, sprinkled around the
site are many other computers (bring-
ing the total to over 200, involved in
bubble chamber film measuring sys-
tems, accelerator control, administra-
tion...). They range in size from large
on-line computers, (such as the ClI
10070/EMR 6130s attached to the
Omega spectrometer and the ISR Split
Field Magnet detectors) to a host of
mini-computers (such as Nord 10s,
HP 2100s and PDP 11s).

Trends in computer use — volume,
date storage and accessibility

We should turn now to the trends
which have dictated the proposed
extension of the central computing
facilities and the philosophy behind
their future use.

We start, of course, with the phys-
ics. In general it is moving to the
investigation of high energy pheno-
mena with the operation of the Inter-
secting Storage Rings being supple-
mented at the end of this year by the
start of the SPS. These phenomena
have the feature of higher multiplicity
— many more particles emerge from
higher energy interactions — and the
computer programs have to pick out
information on more particles and
have to sort the wheat from the chaff
in interactions of greater complexity.
The programs for pattern recognition
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grow in complexity correspondingly.

In addition to greater complexity,
they have to cope with a greater
volume of data. The new detection
systems, particularly multiwire pro-
portional chambers and drift cham-
bers, are able to record multiparticle
events and in addition they can take
data at much faster rates. It is already
not unusual for an experiment to
accumulate a thousand magnetic tapes
of data and this trend is unlikely to
ease off. The Split Field Magnet multi-
wire detection system is beginning to
look at high multiplicity events with
a high data taking rate and absorbs
some 23 % of the total computing
time. This is a guide to the future.

One interesting approach to the
problem of coping with such volumes
of data is the use of special digital
hardware processors (see the report
of the Frascati Instrumentation Con-
ference in the June issue 1973). These
are devices to tackle specific tasks in
handling the data pouring out from
the detectors. They can take over
repetitive calculations doing sums in
parallel rather than in sequence. Such
calculations occur in pattern recogni-
tion, for example, and can be handled
faster and cheaper by the processors
than by using the big computers.
Processors can also be used in event
selection, saving further computer
time by rejecting events on simple
criteria.

Hardware processors developed at

CERN have been tested in a charmed
particle search experiment in inter-
section region 1-6 of the ISR and
other processors are being developed
for an experiment which will begin
at the SPS next year. It is difficult yet
to assess the full impact of these pro-
cessors on the problems of data reduc-
tion but it is hoped that they will
make a substantial dent in the volume
of computing needed for the experi-
ments.

One of the important problems to
be overcome in the future computing
facilities at CERN is that of data
storage. Another consequence of the
evolution of physics as described
above is that the present vast store
of information on magnetic tape can
only get vaster. There are over 95 000
tapes already in store at CERN and
they are being added to at a growing
rate—10000in 1974,20 000in 1975.
Other methods of storage have been
investigated (see March 1972 issue)
but none was commercially available
a few years ago which could reliably
meet CERN’s needs. However, recently
IBM has started to deliver mass storage
devices with an on-line capacity of
up to 3 x 10 bits.

There have been considerable ad-
vances also in ‘conventional” magnetic
tapes. The types normally used at
CERN have been improved to hold
information with a density of 1600 bits
per inch and tape units now exist
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The computing centre at CERN where the
main burden of the computing service is taken
by a CDC 7600 computer, ‘front-ended’ by a
6500 and a 6400. In 1975, the capacity of

the existing service became saturated and,
particularly to confront the added load of the
start of the experimental programme of the
400 GeV proton synchrotron in 1976, a further
extension of computing capacity is needed.

capable of handling 6250 bpi with
better techniques for writing informa-
tion on and reading information off
the tape. Such high density tapes are
in successful use, for example, at
Daresbury, DESY, Rutherford, Stan-
ford . ..

One technique, the use of video
tape capable of holding several hun-
dred times the information of a normal
magnetic tape, has been tackled at
CERN itself. Successful operation of
an IVC video tape unit incorporated
in the data acquisition system of the
experiment mentioned above in inter-
section region [-6 of the ISR was
reported in the November issue. Other
appropriate video tape units have
recently come onto the market.

There is another major concern and
that is to make the computing power
more easily accessible to the experi-
ments and to all other computer users
throughout CERN. This calls for a
high speed data communication net-
work bringing all the smaller com-
puters into contact with the big cen-
tral computers. Such networks, on a
smaller scale, have already been very
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successfully implemented for example
at the Daresbury and DESY Labora-
tories.

The new generation of experiments
need on-line access to large computers
much more than has been necessary
up to now. The FOCUS system, men-
tioned above, has helped present ex-
periments to do some checking as to
how their data was looking. This be-
comes more important when the
capital investment in the detection
system goes up, when the data be-
comes more complex and when the
data taking rate is increased.

The future computing facilities at
CERN

The future computing facilities at
CERN are designed to respond to
these needs. First of all, additional
central computing capacity will be
provided to cope with the volume of
computing which will be generated
by the research programme. Secondly,
the central computer will confront the
problems of data storage by being
able to handle high density magnetic
tapes and possibly later by being linked
to a mass storage device. Thirdly, a
high speed data communications net-
work will be provided to make more
computing power available on-line to
the experiments.

The provision of more central com-
puting capacity will be met by an
IBM 370/168 with 3 megabytes of
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memory. The new computer will be
installed at CERN by the end of 1976
and it is an important objective to
bring it into action as quickly as pos-
sible since the SPS experimental pro-
gramme will add to the existing com-
puting load as from that time. Fortu-
nately the 370/168 is a proven com-
puter configuration with over 300 of
them already in operation (150 in
Europe). Training of CERN staff will
begin soon and IBM is expected to
provide appropriate on-site support.

This additional computing power is
less than was envisaged a year ago
when the acquisition of a second
CDC 7600 was part of CERN’s plans.
Priorities will therefore have to be
assigned in allocating computing time
and, in general, it is likely to be run-
ning experiments that have first call.
The experimenters will have to carry
a higher percentage of the computing
load back to their Laboratories in the
Member States.

The IBM 370/168 will handle high
density (6250 bpi) magnetic tapes on
six of its ten tape drives. Initially, it
will have two printers and one card
reader with options for extensions in
terms of tape units and printers and
of the addition of more memory or a
fixed head disk. A further major option
is the addition of a mass storage
device of 0.82 x 10" bits capacity.

The provision of a high speed net-
work will be based on the use of small
computers joined by high speed data

A reflection of the data storage problem is this
collection of tapes. Over 95000 are already

in store and they are being added to at a
growing rate. 10000 found their way onto the
racks in 1974, and 20000 in 1975.

links. The computers will act as con-
centrators linked to experimental area
support computers, switching data
streams from their sources to their
desired destinations.

The installation of a network cover-
ing the CERN site will take some time
and will not be in operation for the
start of the SPS experiments in the
West Area. These experiments may
begin linked to the computer centre
via the FOCUS system.

The network will be a general pur-
pose facility. It has to be flexible, so
as to cope with the wide variety of
needs, and it has to be easily extend-
ible to cope with future needs, some
of which cannot be predicted at the
moment.

A possible future element of the
network which could become heavily
used in the future is a ‘gateway’ out
to other Laboratories. At present,
Rutherford (who have an extensive
‘work station” network of their own
external to the Laboratory) and Saclay
have post office telephone line links
from CERN, through which their ex-
perimental teams can pass data to
their home computers. There is a draw-
back in that the speed of data trans-
mission over telephone lines is not
high (9.6 kbits/s). The possibility of
direct microwave links has been tested
at Daresbury and the possibility of using
other communication links (for exam-
ple, using satellites) is being studied.
These would be capable of some
Mbits/s. There are European-wide dis-
cussions on these questions at the mo-
ment and we will be coming back to
them in the near future.




Thinking about PETRA experiments

While bulldozers and scrapers were
busy cutting the tunnel for the elec-
tron-positron storage ring, PETRA, at
the DESY Laboratory far to the north,
physicists from all over Europe (plus
some from Japan, Israel and the USA)
sat together in the Frascati sun to
discuss experiments and detection
systems for the new machine. Frascati
was a very appropriate place to talk
about storage rings since it houses
ADONE — the first of the large
electron-positron machines.

The meeting was sponsored by the
European Committee for Future Ac-
celerators, ECFA, and was organized
by DESY and the Italian Istituto Nazio-
nale di Fisica Nucleare, INFN. There
were some 200 participants and only
limited space kept the number down,
indicating the great interest in higher
energy electron-positron physics.

Like the Meetings organized by
ECFA at Tirrenia to discuss the expetri-
mental programme at the SPS a few
years ago, the aim was to have the
participation of the whole European
high energy physics community in the
preparation of the PETRA programme.

There is one significant difference,
however — the SPS is being built at
CERN as a European machine, PETRA
is being built at DESY which is a
national Laboratory in the Federal
Republic of Germany. It is the first
time that European participation to
this extent has been invited in the
exploitation of a national machine.
This reflects both the scale of the
experiments which will exploit the
machine (they are almost all likely to
call for an investment of manpower
and finance that requires international
collaboration) and also the degree of
integration which has been achieved
in the high energy physics community.

PETRA (Positron Electron Tandem
Ring Accelerator) will bring electrons
and positrons up to collision energies
of 2 x 19 GeV moving into an un-
predictable range of physics. A number

of introductory talks tried to convince
the audience that theoretical physicists
are not without imagination as to what
might happen at PETRA energies but
rarely have experimental results from
an accelerator in a new energy range
matched the predictions. They have
usually led to surprising discoveries
that had not been envisaged. It was
perhaps with this in mind, that Pro-
fessor A. Gigli, President of INFN,
ended his opening address with the
question ‘What comes after PETRA?’
Gus Voss, who is project leader for
PETRA, has not much time to be
thinking so far ahead at the moment.
He described progress up to the be-
ginning of March and an updated
version of the PETRA proposal was
distributed. The major further change
which emerged at the Frascati Meeting
is to increase the length available for
detection systems at the collision
regions from 10 m to 15 m. Slides
showing the excavations on the site
and the first tunnel sections ready for
casting in concrete were a reminder
that the time available for bringing
the initial experimental programme
into shape is not long. A tight con-
struction schedule plans to have col-
liding beams in July 1979. This is a
challenge to the experimenters as well
as the machine builders.
Electron-positron physics has ex-
ploded in interest since the Brook-
haven, DESY, Stanford discoveries of
the new family of heavy stable par-
ticles. The news from Fermilab, re-
ported in our opening article this
month, adds still more fuel to the fire.
A completely new chapter in par-
ticle physics has opened and col-
liding beams are ideal for carrying the
studies further. They are available at
present up to collision energies reach-
ing about 7 GeV. PETRA will hold
beams with energies between 5 and
19 GeV and a collision energy range
to 38 GeV will be open forinvestigation.
The Berkeley/Stanford storage ring,

PEP, will cover a similar energy range
and its completion date is not likely
to be far behind PETRA.

Reaction products from colliding
beams fly from the point of collision
into the surrounding sphere more or
less uniformly (a theme which in-
fluenced Renzo Vespignani in his
drawing on our front cover). Almost
all of the detection systems for experi-
ments presented to the Meeting tried
to surround the interaction point as
completely as possible. Proposals on
detectors came from various European
laboratories with one also from the
University of Tokyo. Since the detec-
tion systems need to be ready in three
years' time, the experimenters are really
caught between two alternatives.
Either they build a detector with con-
ventional techniques with confidence
that it will be ready in time, or they
use more adventurous techniques
(such as the aerogel Cherenkov coun-
ter or microchannels for a streamlined
detector) and take the risk of higher
costs and longer times. The discussions
on detection systems, begun at the
Meeting, will continue. Many contacts
were made at Frascati which are likely
to be the basis of the collaborations
for the experiments.

In his concluding remarks, Helwig
Schopper, Director of the DESY Labo-
ratory, announced that a PETRA Pro-
gramme Committee PPC will soon be
established taking into account the
opinions of an ECFA Advisory Com-
mittee and of the Extended Research
Committee of DESY which has inter-
national participation. Proposals for
the first generation of experiments
should be submitted by the end of
July 1976 following letters of intent
which should be sent in as soon as
possible (at the latest before the end
of April). A Workshop on the PETRA
programme will be held at DESY from
6-11 September and decisions con-
cerning the first installations are anti-
cipated in October.
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Around the Laboratories

TRIUMF
Dedication and
polarization

The official dedication' of TRIUMF
was performed by the Prime Minister
of Canada, the Rt. Hon. Pierre Elliott
Trudeau, on 9 February. The ceremony,
which took place on top of the 5 m
thick, 30 m square concrete shielding
roof of the cyclotron vault, was
attended by federal and provincial
cabinet ministers, representatives of
government funding agencies and
officials of the four founding univer-
sities, as well as by an audience of
over seven hundred staff and friends
from TRIUMF, the experimental teams
and the contracting companies.

During his speech Mr. Trudeau
announced that the Canadian govern-
ment will provide extra capital funds
to bring the proton beam up to full
intensity. At present the beam current
is limited to 1 pA by the amount of
shielding available. The extra funds —
several million dollars — will make it
possible to raise the beam current
from the 520 MeV cyclotron to the
design aim of 100 wA. The remainder
of the shielding will be installed, the
high current beam line completed and
the 180 kW beam dump and thermal
neutron source constructed. This work
should be completed within the next
year and a half.

In announcing the federal grant,
the Prime Minister gave two reasons
for supporting the project: ‘We must
try to protect the best and to maintain
a solid basis from which we can go
forward in better times when we have
more money to spend. Second, we
must give priority to those projects
that give the greatest value to society
in relation to expenditure.’

Mr. Trudeau also commented on
the co-operative nature of the TRIUMF
project, which is a joint venture of the
Universities of Alberta, British Colum-
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bia and Victoria, and Simon Fraser
University: ‘What | like here’ he said,
‘is that this is a project shared by four
Universities. When | used to be con-
nected with Universities, | always
found it worrisome that each Uni-
versity considered it had to be a
specialist in everything. We were
spreading ourselves very thin and we
did not have much depth. | understand
that there is now a move amongst
Universities to create centres of excel-
lence and | certainly want to encourage
this. The fact that four Universities
co-operated on this project is some-
thing which pleases me very much
and which makes me think that
governments and tax-payers will be
using their money more usefully here
than by trying to have Universities
which are all things to all students.’

The day following the dedication,
a polarized beam was accelerated in
the cyclotron for the first time. A
polarization of 40 % was detected by

Canadian Prime Minister Pierre Trudeau
(right) is introduced to the intricacies of the
negative ion injection line at the TRIUMF
cyclotron. The Prime Minister performed the
official dedication of TRIUMF on 9 February.

(Photo Vancouver Sun)

scattering from carbon at 350 MeV,
in agreement with that expected from
the polarized ion source — a Lamb-
shift negative hydrogen ion source —
in the operating mode that was used.
The intensity of the extracted beam
was 20 nA out of 200 nA leaving the
polarized source. When a solenoid
short is repaired, it should be possible
to raise the polarization to 80 %. The
polarized source itself was built by
G. Roy at the University of Alberta
and installed and commissioned by
J.L. Beveridge, P. Bosman, G. Dutto
and S. Jaccard.

DARESBURY
Towering NSF

The twin towers of the Daresbury
Nuclear Structure Facility are a new
feature on the north Cheshire skyline.
Construction of the tower which will
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contain a large tandem Van de Graaff
and of its adjoining access tower has
reached the top section where the
injector room will be situated.

The NSF is designed to provide a
wide variety of beams, from protons
to the heaviest ions, for use pre-
dominantly in nuclear physics experi-
ments. With a terminal potential of
30 MV, beam energies will be con-
siderably higher than is possible from
any other tandem machine. Negative
ions injected at the top of the machine
will be accelerated to the positive
central terminal where they will be
stripped of electrons and further
accelerated away from the terminal
to the bottom of the machine. A
bending magnet will there fan them
out into experimental areas.

To achieve such a high voltage, a
thorough development programme on
breakdown phenomena, on suitability
of materials in high voltage environ-
ments, etc... has been carried out.

A pilot machine (single-ended Van de
Graaff with a voltage of 10 MV) has
been used to test components under
conditions as close as possible to
those in the NSF. Animportantinnova-
tion is the use of a "laddertron’ (a string
of conductor bars like the rings of a
ladder linked at each end by insulating
beads) rather than the traditional belt
to convey charge to the central ter-
minal.

The twin towers are the most strik-
ing sign of construction progress at
present. Their size is dictated by the
dimensions of the pressure vessel
which encloses the accelerator struc-
ture. The vessel stands 45 m high and
is 8 m in diameter. Vessel sections,
weighing 50 and 75 tons, have recently
been lowered into the tower, using
one of the world’s highest capacity
cranes, and are now being welded
together. After cleaning, a pressure
test will follow using water for safety
reasons rather than air. Sulphur hexa-

The world’s highest capacity crane lifts a
pressure vessel section into the Van de Graaff
tower at Daresbury. The sections weigh
about 50 tons. Construction of the buildings
to house the Nuclear Structure Facility (NSF)
is well advanced. The photograph indicates
progress on the Van de Graaff tower, the
adjoining service tower and an experimental
hall at the base.

fluoride gas will eventually be used at
7 atmospheres pressure when the
machine is operating.

The roof is now being built on one
of the experimental areas. It is here
that sections of the accelerator stack
will be assembled. Stack legs, of which
there are eight per section, are being
manufactured. They are made of glass
insulators protected by annular spark
gaps. A full length laddertron is almost
complete and will be tested in a new
tall building, just over half the height
of the NSF tower, which the Risley
Laboratory of the UKAEA had the
forethought to build (for completely
different purposes). The building is
available for these tests for about a
year from the end of March.

Two important magnets are crossing
the Atlantic en route for Daresbury.
One will provide the 90° bend (1.256m
bending radius) at the top of the
machine to inject ions into the
accelerator. The other will provide the
90° bend (1.65 m bending radius) at
the bottom of the machine to direct
ions to the experiments. This latter
magnet has to be of high optical
quality since it will serve as a spectro-
meter magnet in stabilizing the central
terminal voltage. Accuracies of one
in 10* are required and the tricky job
of minimising the effects of differential
hysterisis will be done at the Labo-
ratory.

The pilot machine is being used to
test accelerator components including,
at present, the liquid freon system
which will be used for cooling the
central terminal. The conditions at
10 MV in the pilot machine involve
voltage gradients higher than those
which will be experienced in the NSF
itself. Many other components —
electronics, shorting units, surge filters,
etc... are also at the test stage.

A User Committee was set up about
a year ago and has been participating
particularly in design decisions relating
to the experimental areas. Specialist
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Close up view of the laddertron, a string of
conductor bars linked at each end by
insulating beads, which will be used, rather
than the traditional belt, to convey charge
to the central terminal of the NSF.

Below is an inside view of the Pilot Machine
which is being used in a thorough development
programme on breakdown phenomena to

back up the design and construction of the NSF.

(Photos Daresbury)
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study groups have been set up on ion
sources, beam lines, on-line isotope
separators, spectrometers, and data
handling systems. The aim is to be
ready with equipped experiments when
accelerated ions become available.

The NSF will nicely compliment the
abilities of the other heavy ion
machines in Europe — the Darmstadt
UNILAC and the Caen GANIL. It will
provide ions of very precisely known
energy which is continuously variable
over a considerable range. The d.c.
ion beams will have very low energy
spread. These classical properties of
a Van de Graaff machine will be ideal
in many categories of nuclear physics
research.

BROOKHAVEN
10" protons and how
they are used

10 protons per pulse have been
accelerated through the 33 GeV Alter-
nating Gradient Synchrotron at Brook-
haven National Laboratory. This inten-
sity is one of the goals of the AGS
Improvement Programme, a rejuvena-
tion exercise on the machine which
is now 15 years old. The achievement
was delayed by the budget and staff
cuts of recent years but has come
along at a very suitable time to feed a
series of interesting experiments. On
9 February, 1.09 x 10™® was reached
and intensities around 10 were sus-
tained throughout a physics run. This
review of how these protons are used
at Brookhaven has been compiled by
H. Foelshe and D. Lowenstein.

The 1975 summer shutdown was
used to repair and improve compo-
nents throughout the machine. A new
reentrant type ion source was com-
pleted and a new ceramic accelerating
column was installed and tested up
to 800 kV in the preinjector. The

200 MeV linac was given a thorough
overhaul. The power amplifier systems,
the multi-stem drift tubes and the r.f.
pick-up probes were extensively re-
worked. In addition, a high energy
electrostatic chopper was installed and
new pulsed quadrupoles and steering
magnets were added to the beam
transport system between the linac
and the AGS ring.

In the ring, an r.f. gap was installed
at the L20 superperiod position to
evaluate its use as a widebunch moni-
tor. This device will be used to measure
the induced image currents as these
currents flow through resistors arrayed
around the gap. A bandwidth of over
300 MHz is expected from previous
bench test measurements. An ioniza-
tion beam scanner (IBS), built at
CERN, was also installed at this posi-
tion.

To keep in line with the present
cultural trend for youthful appearance,
as well as aiming for more reliable
operation, the main control room was
given a partial facelift. An enormous
number of cables, racks, etc. were
removed and a more modern computer
oriented beam extraction console was
installed. With the rising cost of elec-
trical power over the last few years
(now reaching about $27/MWH), the
AGS has installed a computerized
system to operate the beam transport
magnet power supplies more efficient-
ly.

The switchyard of the slow extracted
beam has been computerized as well
as the low energy separated beam at
the C target station. This updating of
the magnet controls had already been
completed in the previous year for two
secondary beams emerging from the
B station and the fast extracted beam
to the neutrino area (including the 8°
superconducing dipole magnet). Dur-
ing this year, the remaining secondary
beam controls will be updated.

The net result of all these improve-
ments to the AGS complex has been



a large increase in the number of pro-
tons available for high energy physics.
In 19 operating weeks since the sum-
mer of 1975, the AGS delivered 2.58 x
10 protons. In the previous fiscal
year (Fiscal Year 1975 from summer
1974 to summer 1975), 3.6 x 10
protons were delivered in about
33 operating weeks while 2.85 x 10
protons were produced for a 40 weeks
programme in Fiscal Year 1974. There
are, on average, 0.6 to 0.8 x 10 pro-
tons every 2.5 s spilled over 700-
800 ms.

Now that the AGS is a veritable
proton factory, it can happily support
three target stations simultaneously in
the switchyard of the slow extracted
beam plus one internal target station,
all located in the East Area. In Decem-
ber 1975, twelve experiments were
able to take data in the East Area and
nine of these could operate at the
same time. Averaged over the year,
the number of simultaneously operat-
ing experiments is 7 to 8 in the East
Area and, in order to use the limited
electrical energy and other basic re-
sources efficiently, every effort is made
to keep this number as high as pos-
sible.

The East Area programme comprises
all the electronic detector physics with
the exception of the neutrino physics
which is pursued in the North Area
with the 7 foot bubble chamber and
one or two electronic experiments.
The East Area and the North Area
runs are separate in time, alternating
three times a year. Unfortunately, the
bubble chamber programme has re-
ceived a serious set back due to a
recent structural failure of the chamber
supports. The neutrino physics will be
curtailed until the summer. On the
positive side in this area, the recently
developed dichromatic narrow band
neutrino beam has been commissioned
with great success and the basic
operating parameters of the 7 foot
bubble chamber with a neon-hydrogen

Experimental area layout at the Brookhaven
Alternating Gradient Synchrotron. The 33 GeV
synchrotron has topped 10 protons per pulse
and is feeding experiments via a slow ejected
beam, a neutrino beam and an internal target.

The Multiparticle Spectrometer (MPS) at the
Brookhaven synchrotron. Cylindrical spark
chambers are located in the large magnet
aperture and their read-out ‘tails” project on the
side nearest the camera. The support arm

for the liquid hydrogen target passes along

the axis around which the tails emerge.

(Photo Brookhaven)
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mixture (80 % neon, 20 % hydrogen)
have been established.

The previous year was a remarkable
one for physics. Hot on the heels of
the J/¢ discovery by the MIT/Brook-
haven group came the observation of
a charm particle candidate from the
7 foot chamber by a Brookhaven
group. The physics programme is
varied but the main item has been the
search for charm and other stable
states. The MIT/Brookhaven group
has pursued charm in several different
ways. They used their pair spectro-
meter, in which the J/¢ was observed,
to study the spectrum of hadron pairs
with and without an associated muon.
Their first observation was the sur-
prisingly simple behaviour in hadron
pair production (with masses over
2 GeV/c?) from proton-nucleon colli-
sions. They reported that, for 28.5
GeV/c protons incident on beryllium,
the measured cross section decreases
in proportion to the mass and can be
considered in three groups (=~ p),
(=* ==, pp, K= p) and (K- =+, =*p).
The astonishing feature of the measu-
rements is that the yields within a
group are the same to 4+ 20 % while
the cross sections for the groups are
separated by a factor of about ten one
from another. A further pair spectro-
meter has been set up by a Princeton
group to look for charm in antiproton-
nucleon collisions at 12.5 GeV/c. They
are taking data.

During the past year, there have
also been several experiments to look
for direct lepton production (Penn/
Stony Brook) in pp collisions, search
for narrow states in neutron-nucleon
interactions (Rochester/BNL) in anti-
proton-proton collisions around the
S (1932) region (Yale/BNL) and in
antiproton-proton annihilations at rest
(Syracuse / BNL). The Multiparticle
Spectrometer (MPS) has also been
used to look for new states in pion,
kaon and antiproton-proton inter-
actions. Over the same period, the
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7 foot bubble chamber has taken
405 thousand pictures of neutrino
and antineutrino interactions in both
hydrogen and deuterium. These experi-
ments are either completed or at the
analysis stage. Two electronic experi-
ments, investigating the isospin cha-
racter of neutral currents in neutrino
and antineutrino interactions respec-
tively, have been completed in and
another investigating neutrino elastic
scattering is in progress.

The Penn/Stony Brook group has
reported that even down to incident
proton momenta of 10 GeV/c, they
observe direct lepton production from
a target and the lepton rate increases
as the lepton transverse momentum
decreases. The Syracuse/BNL experi-
ment has reported that no clear
evidence is found for monoenergetic
gamma rays with intensities greater
than 1 per 30 annihilations. This is
strong evidence against the existence
of the ‘cosmion’.

The rest of the AGS programme has
also been interesting even if not so
fashionable. A partial list covers areas
such as weak interactions — E- beta
decay (Pittsburgh/BNL), Ke radiative
decays (Rochester/BNL), CP viola-
tion parameters in neutral K° decay
(NYU); atomic physics — Lamb shift
in =,u atoms (Stanford/NYU), hyper-
nuclear physics (BNL/Lehigh) and
strong interactions — K- p and pp
charge exchange cross section (LBL/
Mt. Holyoke), elastic scattering from
a polarized target (Yale/BNL).

The future programme is likely to
sustain the excitement. Areas such as
the search for new, narrow or not so
narrow states will be pursued, for
example inthe MPS, as well as system-
atic studies of the direct lepton puzzle
— single electron and electron pair
production (BNL), single muon and
muon pair production (Yale/BNL). A
very large and accurate spectrometer
is planned for hypernuclear spectro-
scopy (BNL/Princeton) using the low

energy separated beam. During the
coming year, a high energy un-
separated beam to the MPS will be
built, with the additional capability of
delivering beam to a second area on
the experimental floor. This beam will
be unique in having four super-
conducting dipole magnets of the type
which would be used in the 200 GeV
proton storage rings project, ISA-
BELLE. The present muon beam will
be reworked to provide a high inten-
sity pion flux of up to 24 GeV/c.

The coming year at the AGS will be
a very busy one. Although most of
the glamour in particle physics during
the past few years has moved to the
higher energy machines, it has been
shown again by the recent Brook-
haven results, how important it is to
have a viable physics programme over
a large energy range.

HEP money in the UK

On 17 February a ‘Town Meeting’ was
held in London to discuss the implica-
tions of the foreseeable budgets avail-
able for high energy and nuclear phys-
ics research in the UK. It was organized
by the Nuclear Physics Board of the
Science Research Council and attend-
ed by over 150 high energy and nuclear
structure physicists.

It is likely that the Science Research
Council will have to reduce the budget
assigned to this research from £41.2
million in 1976-77 to around £30 mil-
lion in 1980-81 (1976 prices). Of the
present budget about £19 million is
taken up by the UK contribution to
CERN, about £2 million goes in direct
support of research at Universities and
the other half sustains the programmes
of the Daresbury and Rutherford
Laboratories.

Despite the fact that the CERN
budgets are scheduled to be trimmed

" back by a few percent per year through



A possible configuration of the beam lines and
experimental equipment at the Oak Ridge
Heavy lon Laboratory. The base of the tandem
is bottom left in the diagram. Experiments
could be fed from there or from the

cyclotron, located top right, following further
acceleration.
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to 1979, this will not alter the UK
situation very much. Without a change
of policy, it will be almost impossible
to sustain a national high energy
physics research programme at the
end of the decade. The likely implica-
tions are as follows:

The 5 GeV electron synchrotron
NINA at Daresbury will be closed
down in 1977. This closure has been
anticipated for some time and support
for high energy physics experiments
has been moving steadily to Ruther-
ford. Daresbury has, however, two
challenging projects to keep them
busy in the field of nuclear physics
and other branches of physics and
biology. A 30 MeV tandem Van de
Graaff Nuclear Structure Facility and
a 2 GeV electron storage ring Synchro-
tron Radiation Source will be among
the finest research facilities of their
type in the world and the Laboratory
seems to have an interesting pro-
gramme for many years to come,

though more money may be needed
in order to operate the facilities at
their full potential.

The 8 GeV proton synchrotron Nim-
rod at Rutherford may have to be
closed down in 1978 or 1979. This
presents a very difficult situation to
the Laboratory which would then have
no central research programme of its
own on the Nimrod scale. The Labo-
ratory’s future had been very closely
tied to the EPIC electron-positron
storage ring project which did not
receive financial backing. Other pos-
sibilities are now under examination
and we hope to report on them soon.

Rutherford will remain the support
centre for UK high energy physicists
using the CERN facilities and, possibly,
the electron-positron storage ring,
PETRA, at DESY. However, the money
available for these experiments else-
where, if the full budgets cuts are
applied, is unlikely to be sufficient to
support more than about a half of the

present number of UK high energy
physicists.

OAK RIDGE
Heavy lon Laboratory

The USA parallel to the Daresbury
Nuclear Structure Facility is at the
Heavy lon Laboratory of Oak Ridge
National Laboratory where construc-
tion of a building to house a 25 MV
tandem electrostatic accelerator is
starting this month.

An isochronous cyclotron (ORIC)
is already in action at the Laboratory
and the purpose of the new tandem
is to extend the heavy ion research
capabilities. It will be possible to
transport beams from the tandem to
ORIC for further acceleration. A strik-
ing feature of the design is that the
tandem is ‘folded’ rather than linear.
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Negative ions leave from the base of
the tower, are accelerated to the cen-
tral terminal where they are stripped
of electrons and bent through 180° to
be further accelerated back to the base
of the tower where a 90° bend fans
them out to experiments or directs them
to the cyclotron. .

Some parameters of the project are
as follows: Tower height 160 foot,
diameter 45 foot; Pressure vessel
height 100 foot, diameter 33 foot;
lon masses which can be accelerated
35 to 250 amu; Analysed beam inten-
sity 1 ppA; Terminal potential from
7.5 to 25 MV. Beam energies as a
function of the ion mass for both the
tandem alone and the tandem plus
ORIC are shown in the diagram. The
total project cost is $17.5 million with
about $8 million for the accelerator
system which is to be built by National
Electrostatics Corporation. The sched-
uled commissioning date is 1979.

It is intended to be a national
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The folded tandem design, first proposed by
Luis Alvarez in 1951, to be applied at the Oak
Ridge Heavy lon Laboratory. It has the advantages
of reduced length, ground level injector

room location, better charge separation via

the 180° magnet and lower stored energy.

On the other hand the 180° magnet is no easy
technological problem and the advantage

of reduced length is countered by increased
diameter.

facility for research in nuclear chem-
istry, solid state physics, health phys-
ics, biophysics and materials damage.
The project Director, James Ball, is
advised by a Policy Board consisting
of D.A. Bromley, H.E. Grove, H.A.
Grunder, J.H. Hamilton and J.P. Unik.
A user community of some 500 scien-
tists is represented by an Executive
Committee with members Marshall
Blann, John Rasmussen, John Fox,
Edward Zganjar, Sheldon Datz and
James Ford. Gene Eichler from Oak
Ridge serves as Liaison Officer.

CERN
Machines come
on again

The Proton Synchrotron and Inter-
secting Storage Rings had a two
month shutdown at the beginning of
the year while a large number of
modifications and a general pro-
gramme of maintenance was carried
out (see January issue, page 23). The
Linac, Booster and PS Main Ring all
came back into action at the end of
February as scheduled.

It soon became clear, however, that
not enough time and people had been
available for all the preliminary hard-
ware tests mainly on equipment need-
ed for beam injection from the Booster
to the PS and utilization of protons
at high energy. Problems were also
encountered with power supplies
which had suffered from the fire last
year.

Computer control of many para-
meters was changed during the shut-
down in order to cope with the needs
of operation with supercycles (one
cycle at 10 GeV/c for SPS filling, one
or two cycles for 25 GeV/c physics
and ISR filling) and intensity modula-
tion. This has been done with the
existing PS control computers but the

Beam energies from the 25 MV tandem

plotted against ion mass. Curves are plotted

for the existing cyclotron, ORIC, for the

tandem alone and for the tandem used in
conjunction with ORIC. The dashed line indicates
the position of the Coulomb barrier for a lead
nucleus. For the accelerated ion to

become involved in nuclear reactions with

lead it needs to have an energy above this line.

tuning of machine parameters is now
lengthy and the need for a new inte-
grated system is even more evident
than before to the machine engineers
and technicians.

Despite these problems, after ten
days of operation, the PS was running
with a supercycle and its associated
new timing, fast extraction for the g-2
experiment and the 2 m chamber was
working; slow extraction for the East
Hall and target 1 operations were used
for counter experiments and fast
extraction to the ISR was operated.
Trials have been made of the con-
tinuous transfer for the SPS and the
static dump line. There is confidence
that by 5 April the PS will be ready
to supply the SPS, ISR and 25 GeV/c
physics users during the same super-
cycle.

The ISR had their first protons from
the PS on 1 March. After only two
hours of adjustments there was beam
injected in both rings and the orbits
were good, confirming that the align-
ment work carried out during the shut-
down was correct.

Pushing for high currents during
the next few days, so as to let the
experimenters loose again, revealed
that something was wrong in Ring II.
It was tracked down to an obstacle
inthe vacuum chamber and on 5 March
the relevant sector was opened. The
Health Physics people, who were
involved because of the high radiation
levels, emerged with a piece of wire.
By 9 March Ring Il was pumped down
again and both rings were holding
about 20 A of protons. The ISR is
back in good health — a record inten-
sity of 38.9 A has been stored.

SPS commissioning
programme

While the installation of the CERN
400 GeV proton synchrotron (the SPS)



components is being completed, pre-
parations for commissioning the large
machine proceed apace.

A start has been made at the PS on
the operational use of the supercycle
(one cycle at 10 GeV/c for sending
protons to the SPS followed by one
or two cycles at 26/24 GeV/c to fill
the ISR and for the various experiments
around the PS ring). The continuous
transfer equipment, which will be used
for ejecting the PS beam to the SPS,
is now complete and ejection tests for
the SPS begin seriously on 15 March
with the ejected beam being sent into
an absorber.

A team of operators has already
been formed at the SPS, controlling
the machine access areas and familiar-
ising themselves with the sophisticated
monitoring system.

A simulation exercise has been per-
formed in transfer line TT10 which
will take the 10 GeV/c protons from
the PS to the SPS and it confirmed
that all the equipment is correctly
connected to the control systems and
operates properly in the absence of
protons. The first protons will pass
down TT10 as far as the entrance of
the 400 GeV machine on 5 April. The
following month will be used to match
the beam characteristics to the require-
ments of the SPS and on 3 May the
first attempt will be made to inject.

The initial step will be to guide the
beam around its orbit in the machine
and then, holding the magnetic field
constant, to obtain a beam capable of
making at least ten turns. This will be
the first crucial test, for its results will
vitally depend on the uniformity of
the magnetic fields which have been
achieved in the bending magnets and
the accuracy with which the quadru-
poles have been aligned over the
entire 7 km circumference of the SPS.
When this fence has been cleared, a
start will be made on the beam accele-
ration tests and the successive adjust-
ments which will take the protons to

the machine’s design energy of 400
GeV. The final step will then be to
adjust the extraction system and the
transfer line which will take the pro-
tons to the targets for experiments in
the West Area.

No hard and fast time table has
been laid down for this work since
there is no predicting how long it will
take to clear the inevitable problems
which the machine specialists will
confront in commissioning such a
large and intricate accelerator. The
physicists with experiments in the
West Area are preparing to receive
the first SPS beams around the end
of the year and no effort will be spared
to come up to their expectations.

Gargamelle goes West

As we reported in the December issue
(page 388), the CERN heavy liquid
bubble chamber, Gargamelle, ceased

The heavy liquid bubble chamber, Gargamelle,
has been dismantled after its noble service

at CERN PS energies where it chalked up
neutral currents and charmed particle candidates.
It is being moved to the West Area where it
will receive higher energy neutrinos from the
400 GeV proton synchrotron. The team
responsible for the move are grouped on the
chamber body and lean on the substantial

coil of the magnet.

CERN 101.2.76
to be used at the 28 GeV proton
synchrotron at the end of last year.
Within the next few months, it will be
moved into the neutrino beam in the
West Area where it will be fed by the
SPS.

Starting on 5 January, the disman-
tling of Gargamelle took about two
months and, thanks to the work by
all concerned, went off without a
hitch. A delicate stage will be con-
fronted in April involving moving, with
the aid of hydraulic rams, the base of
the magnet (some 175 tons of steel)
and its re-installation in the West Area
on a truncated pyramid of concrete
6.5 m high. After some improvements,
the chamber body will be fitted in
mid-summer followed by the re-
installation of all the electrical, liquid
transfer (propane and freon), safety,
control and other interconnections.
This work will be spread over several
months.

On the civil engineering side, the
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shell of the new Gargamelle hall has
been completed. The building covers
an area of 600 m? (20 x 30 m) and
its height of 21 m is dictated by the
raised position of the chamber, centred
on the beam axis which is at an angle
of elevation of the order of 2.5°
(41 mrad). Two of the hall walls are
of reinforced concrete capable of
withstanding pressures of 500 kg/m?,
while the other two and the roof are
of machined sheet steel with a yield
pressure of about 200 kg/m?2. The con-
crete base, designed to support the
weight of the chamber (1000 tons),
is close to the upstream wall and is
extended to the side by a support on
which will be fitted the expansion
system tanks. A four storey annex has
already been built against the north
wall of the hall to house the control
room and services.

The neutrino beam will then pass
in succession through a series of large
detectors, starting with the 3.7 m
bubble chamber (BEBC), followed by
electronic detectors and, finally, the
Gargamelle chamber.

It was originally intended to dis-
mantle Gargamelle last autumn, but
the date was postponed by a few
months for the charmed particle
search. As we reported in January the
initial results of scanning showed up
two likely candidates bringing the
Gargamelle total to three. The exami-
nation of the rest of the batch of
300 000 photographs taken during
this experiment should be finished
during March.

The list of possible charmed par-
ticles seen in bubble chambers has
grown to sixteen as follows: Early
1975 there was one event in the
Brookhaven 7 foot chamber and one
in Gargamelle. By the end of the year
there were two more events in Gar-
gamelle and four in the Fermilab
15 foot chamber. Now there are four
more events with neutrinos plus four
others with antineutrinos in the 15 foot.
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Both BEBC and Gargamelle physicists
are itching to get back at it again.

ARGONNE
Superconducting
beam line

A beam line of superconducting mag-

nets came into operation at the Zero
Gradient Synchrotron during February.

A portion of the superconducting beam line at the
Argonne ZGS. Three of the four cryostats in

the beam are visible, each containing three
superconducting magnets. The beam line

feeds the Effective Mass Spectrometer, which

is just visible at the top of the picture, where
experiments using 12 GeV/c polarized proton
beams are being carried out.

The beam, designed to transport
12 GeV/c polarized protons to the
Effective Mass Spectrometer, includes
ten superconducting dipoles and two
superconducting quadrupoles. The
twelve magnets are mounted in four
separate cryostats, installed alongside
the existing 6 GeV/c secondary beam
line. Their successful operation is an
impressive piece of work in the field
of superconductivity.

The magnets were constructed as



prototypes for the proposed Super-
conducting Stretcher Ring (SSR) at
the ZGS. The project did not receive
funding, so the magnets were put to
use in the new beam line. These SSR
magnets have a useful aperture of
7.6 cm and, at 12 GeV/c, the dipoles
operate at 2.6 T over a length of 91 cm
with a current of 160 A. The field
integral of the magnets is constant to
0.1 % or better over the full aperture,
including end effects. The quadrupoles
have a field gradient of 0.3 T/cm over
a length of 41 cm at 190 A. Both the
dipoles and the quadrupoles are
operated at about 85 % of their maxi-
mum currents. The training of each
cryostat to currents comfortably above
the operating point required six quen-
ches or less; the field levels to which
the magnets train are retained as long
as the cryostat is kept below liquid
nitrogen temperature. (The magnets
are described more fully in the Pro-
ceedings of the 1974 Oak Brook
Superconductivity Conference.)

Installation of the beam line began
in September 1975 and was completed
in early December. Parasitic tuning
with diffractively scattered protons
began immediately and proceded
very smoothly, with high intensity
beam reaching the EMS within a few
hours. All planned beam tests were
completed before the scheduled ZGS
shutdown on 3 January. Operation
with 12 GeV/c polarized protons be-
gan smoothly on 1 February and the
beam has operated without difficulty.
Liquid helium consumption totals
about 7 liters per hour for a total of
12 m of cryostat.

During October and December, the
first of the four cryostats in the super-
conducting beam, installed inside the
extracted proton beam shielding, was
used to study the intensity of 12 GeV/c
proton beams required to quench the
magnets. This study was carried out
under a variety of beam and cryostat
operation conditions. It was found

that a single 50 ms beam pulse directed
into the coil would quench the magnet
if the beam intensity per unit area was
greater than 2.7 x 10° proton/cm? and
if the magnet was at its nominal
operating current of 160 A. Repeated
pulsing just under this critical intensity
would not quench the magnet. This
and other data suggest a thermal time
constant of about 0.5 s.

Measurements were also made of
the intensity required to cause quench-
ing as a function of magnet current;
these measurements are still being
analyzed. The unique information
gained from these tests will be impor-
tant for the design of superconducting
magnets for future accelerators and
storage rings.

The beam came into operation in
time for the first scheduled month of
experiments using 12 GeV/c polarized
protons from the ZGS since the
achievement of this record energy for
polarized proton beams (see October

&

A closer look at one of the cryostats used in
the superconducting beam line. Magnet
power leads, instrumentation leads and
cryogenic fluid lines enter the cryostat
through the vertical structure on top. The
beam line came smoothly into operation in
February.

(Photos Argonne)

issue 1975). The protons are being
used at the Effective Mass Spectro-
meter (EMS) to study the polarization
parameter in proton-proton and pro-
ton-neutron elastic scattering. Earlier
studies of these reactions, using 2 to
6 GeV/c polarized beams on a deute-
rium target, showed surprisingly rapid
energy variation of the | = 0 t-channel
exchanges and the present experiment
will carry these studies to higher ener-
gies. Future experiments at the EMS
will use the 12 GeV/c polarized pro-
tons to study the spin dependence of
certain inelastic final states.

Other ZGS experiments running
during February and using the newly
available 12 GeV/c polarized protons
are — a 150 000 picture exposure of
the 12 foot bubble chamber with
hydrogen filling for a Case Western
Reserve/Carnegie-Mellon collabora-
tion; studies of large transverse mo-
mentum elastic scattering cross sec-
tions in pure spin states using a
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Professor Bob Siegel, Director of the Space
Radiation Effects Laboratory, SREL, swept away
by the literary style in vogue because of the
USA Bicentennial Celebrations, was moved

to circulate a request for experiment proposals
at the Laboratory’s synchro-cyclotron as
follows:

Freshest Advices from Newport
News on the Peninsula in Virginia

Notification, which should be construed as a Piece of authentic
Intelligence, has been received from the National Science Foundation
that the Space Radiation Effects Laboratory (known to the general
Publick as SREL ) shall continue to operate at its current

Level of Activity through 1976, and hopefully beyond. This Laboratory
shall thus continue to serve the Community of Scientists and other
Practitioners of the highly esteemed Art of fundamental

Research as far as the unwearied Diligence of its Staff can enable.

On April 30-May 1, the worthy SREL Program Advisory
Committee (PAC) will gather from across the Continent and repair
to Newport News, where they will meet in high Congress to deliberate on
those Proposals which will have been submiited in good Time by
present and prospective Users of SREL. Those from among the
Constituency of Scientists who find the Study of Protons, Pions, and
Muons at intermediate Energies to be a Vehicle of instructive
Amusement should give Thought to submitting Proposals for the Use
of cyclotron Time to 11970 Jefferson Avenue, Newport News,

Virginia 23606. In these difficult Times the Uncertainties of the Mail
make it advisable for the Prudent to submit their Proposals well in
Advance of April 1.

Let All be assured that the Distractions of the colonial Capital at
Williamsburg shall not serve to cause the Members of the PAC to
deviate from the Course of true Virtue during their forthcoming
Labours. Yet they will be provided with such Sustenance of which
the Chesapeake Bay is capable (that being unsurpassed for both Quality
and Bounty ) as well as with such Libations as will cause them to
review Proposals of Merit with kindly Temperaments moderated by
Wisdom and Experience.

As to the Appartenances of Research which are allotied to the Users
of SREL, we humbly offer an extensive Equipment Pool including
Scopes, standard Logic, pulse height Analyzers and the Like to
which many Scientists have become accustomed. An on-line data
acquisition System with multi-programming Capabilities is also at the
Service of those Users who are knowledgable in the Realm of Bytes
and save Taypes. The stopping Muon and Pion Beams are the especial
Pride of the Management, and numerous Pieces of ancillary
Apparatus are available. The Flexibility of the laboratory Accommoda-
tions and the Responsiveness of the Staff are such as to compensate for
most real or imagined Deficiencies.

Thus SREL shall endeavour to deserve continued Instances of public
Favour, and to be the Scene of numerous Discoveries which may be either
curious or important, perchance both.

We remain the Publick’s obliged, and devoted Servanis.

R.T. Siegel
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polarized proton target by a Michigan/
Argonne group; and measurements of
inclusive particle production asym-
metries by a Rice/Minnesota/Argonne
collaboration.

SREL
Muons a gogo

The Space Radiation Effects Labo-
ratory, SREL, operates a synchro-
cyclotron which was modelled on the
CERN 600 MeV machine. It was built
during the years 1963 to 1965 for
use by NASA to simulate the radia-
tion environment in space when
information was needed for the space
programme. Since 1967 it has been
operated by the College of William
and Mary and since 1973 has received
financial support from the National
Science Foundation and the Common-
wealth of Virginia.

The machine operates with an
internal proton beam of 1.5 to 2 pA
and has an extraction efficiency around
5%. In 1972 it was modified to take
helium ions also, accelerating helium-4
to 710 MeV with an internal current
of about 0.5 pA and the same ejection
efficiency.

There are extensive experimental
areas (3700 m?®) where pion beams
are installed with momenta up to
400 MeV/c. The major experimental
effort however is concentrated on the
use of muon beams. A quadrupole
muon channel with 28 cm aperture
can provide a flux of 100 MeV/c
muons of 6 x 10° per s.

Experiments include the study of
muonic atoms (Chicago/Ottawa col-
laboration). They have measured the
muonic X-rays of the 5 g to 4 f transi-
tion in lead and the 4 f to 3 d transition
in barium with an accuracy better than
10 eV.

Positive muon precession in solids



(William Mary/Bell Laboratories) has
been used to study the internal fields
in ferromagnetics, type |l super-
conductors and spin glasses where
dilute random alloys have their spin
orientations frozen in the matrix. The
group is going on to study defects in
solids, negative muon precession in
. biological systems and critical fluctua-
tions in antiferromagnetics (mainly
chromium). In addition, muon pre-
cession will be used to look at mag-
netic insulators, transition metals and
rare earths.

Muon studies in gases (Yale/
Heidelberg) have demonstrated the
formation of stable muonic helium
atoms, with one electron and one
muon in orbit around the helium
nucleus, in helium gas at 14 atmos-
pheres with a 2 % admixture of xenon.
This analogue of muonium was ob-
served via its characteristic Larmor
precession and it is of importance in
testing quantum electrodynamic pre-
dictions.

A measurement of the rate of asym-
metry of radiative muon capture in
calcium is nearing completion (William
Mary). An external converter is used
to materialize the photons and their
energy is then measured in a sodium

iodide crystal. This makes it possible -

to suppress the background due to
neutrons from muon capture which
has disturbed earlier measurements.
Over 2500 events were gathered
during a run ending at the beginning
of March.

RUTHERFORD
Zooming in on
bubble chamber events

Better bubble chamber picture patch-
up was the motivation behind ASPECT

— a computer controlled graphics
device, developed at the Rutherford
Laboratory, which is now being con-
sidered for applications in other fields,
including magnet design and crystallo-
graphy. In contrast with other equip-
ment of this type, the device uses its
own purpose built hardware functions
to perform complex coordinate trans-
formations in real time, thus giving
immediate response to operator signals
and commands entered via tracker ball
input devices.

Two things are making life more
difficult in the measuring of bubble
chamber film (at the Rutherford Labo-
ratory, this is done on a Hough Powell
Device or HPD). One is the move to
bigger chambers since each frame of
film from a big bubble chamber pro-
duces more digitisings than a com-
parable frame from a smaller chamber.
Also, the pictures from big chambers
give the viewer a more difficult pattern
recognition problem to solve, mainly
as a result of the increased density of
graphical data. As well as having more
tracks per event, these chambers show
more events per unit area of film and
have more digitisings which result
from imperfections.

The second complicating feature is
the use of new ‘reduced guidance’
techniques for digitising events with
a minimum of operator input. Added
to the demands of the big bubble
chambers, this requires a larger number
of points to be displayed ‘flicker free’
in the rescue system which attempts
to measure events that have problems
going through the HPD.

The viewer needs a system which
presents the stored information in
graphical form preserving, as far as
possible, the accuracy and resolution
of the original digitisings so that there
is as much genuine picture data as
possible available to assist in the
patch-up process. The ASPECT device
meets these requirements. It can dis-

play up to 50 000 points flicker free
and zoom in on any required portion
of a display. This particular ability to
scale and translate two dimensional
picture coordinates means that the
one in a thousand resolution of the
video screen is no longer the limiting
factor for displayed resolution.

The ‘zooming’ transformation is
done by a digital coordinate processor
which can handle full accuracy digi-
tisings from HPDs. In this way
ASPECT provides a versatile viewing
aperture which can be used to examine
complete bubble chamber film frames
or the detail contained in any area of
film, up to an effective magnification
of 500 times. By using a magnification
system which acts on the digitally-
stored file of x and y coordinates,
ASPECT is able to utilize the full
potential of the digitising, and the
additional capability for lateral trans-
lation means that the required magni-
fied area can be kept on screen all
the time, enabling the operator to
examine any required portion of a
picture to a chosen level of detail.

Before commencing design work,
the Rutherford graphics specialists
decided that additional on-line graph-
ics features could be easily incor-
porated and might be useful. This far-
sighted approach seems to have paid
off. As well as providing scaling and
translation in real time from stored
digital coordinates, the new equip-
ment can also carry out additional
coordinate transformations to rotate
pictures in two and three dimensions.
This enables structures or topologies
to be examined from all sides, and
with variable magnification.

Both a light pen and a cursor can
be used, so enabling a wide range of
interactive graphics operations to be
carried out. The equipment incorpo-
rates hardware which ensures that the
cursor ‘follows’ the light pen, so com-
bining the convenience of a hand held
light pen with the accuracy of a cursor
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Photographs demonstrating the 3-D capabilities
of the computer controlled graphics device,
ASPECT, developed at the Rutherford
Laboratory. ASPECT displays three-dimensional
distributions such as those obtained in
experiments looking at three-particle final
states. The first picture shows a standard
Dalitz plot type of distribution. This can be
rotated, using the tracker balls, to investigate
the relationships between variables in other
areas of the kinematically allowed region.

(Photos Rutherford)

o
R

in a way not requiring expensive soft-
ware which can restrict the capabilities
of the main computer system.

Besides its intended uses for bubble
chamber work, ASPECT has been of
assistance in multi-variable analysis —
the 3-D rotational and scaling capa-
bilities make it possible to visually
explore three-dimensional space for
meaningful interrelationships and
structuring between sets of data
points. At a recent crystallography
Conference held at the Rutherford
Laboratory, researchers showed a keen
interest in the equipment, indicating
that it had significant potential for
molecular structure work as it enabled
proposed structures to be examined
much more easily than with conven-
tional means.

For example, electron density could
be displayed on the screen as a three-
dimensional contour envelope and a
line model of a protein molecule super-
imposed on it, region by region.
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ASPECT controls would allow inter-
active adjustment of the model posi-
tion and the rotation features would
give the crystallographer a full view
of what is happening.

As well as displaying 50 000 points
in two dimensions, ASPECT can also
display 9600 points in three dimen-
sions or 4000 one inch vectors. Based
on a HP 1310A display refreshed by an
Interdata 7/16 minicomputer, the de-
vice is attached to a GEC 4080 com-
puter, itself connected in turn with the
main Rutherford Laboratory IBM 360/
195 machine. Pictures generated in
the main computer can therefore be
displayed on ASPECT. A simplified
version for the rescuing of bubble
chamber events digitised in full guid-
ance mode has been in operation for
several months.

It is planned to exhibit ASPECT at
the Interactive Computer Graphics
(ICG) Exhibition to be held in Geneva
from 5-8 October 1976.

FERMILAB
Discussing colliding
beams

At the end of January, a small meeting
was held at Fermilab to discuss the
prospects for colliding beam physics
at the Laboratory. Several schemes
were considered, including some using
the Energy Doubler/Saver where the
possibilities have been promoted by
R. Carrigan, A. Cline, B. Richter and
C. Rubbia.

The possibility of producing inter-
actions between beams circulating in
the Doubler and beams circulating in
the opposite direction in the main ring
was one important topic at the meeting.
Such a colliding beam scheme would
influence where the Doubler magnets
are positioned in the main ring tunnel
— the further the two rings are sepa-
rated, the more difficult it would be to



bring beams from one ring to the other,
make them intersect and then get
them back in place in the 52 m of long
straight section. The possibility of
installing the Doubler magnets under
the existing ring, rather than having
them hanging from the roof as initially
proposed, is being examined. The
scheme could allow collisions between
proton beams with energies up to
400 GeV (mainring) against 1000 GeV
(Doubler), corresponding to /S va-
lues of up to 1260 GeV. Estimates of
the luminosity vary widely with the
optimists pitching for 10* to 10*
per cm? per s.

A second storage ring proposal
involves the constructing of a ‘small’
25 GeV storage ring to intersect the
main ring at the straight section up-
stream of the one where the r.f.
accelerating cavities are located. This
proposal (from R. Huson, P. Livdahl,
R. Stiening, L. Teng, F. Turkot and
J.K. Walker) would use conventional
magnets and have a ring with the
same radius as the present booster.

Interactions would occur as the
main ring was ramping, much as the
present arrangement with the jets at
the internal target area. With the main
ring or the Doubler operating at
400 GeV, the system would give
/S = 200 GeV. The proponents
estimate that an instantaneous lumino-
sity of 10* per cm? per s could be
obtained. This proposal has been sub-
mitted to the Program Advisory Com-
mittee as an experiment to search for
the intermediate boson, W, which is
the particle postulated as the carrier
of the weak force. The popular weak
interaction theories set the W mass at
80 GeV.

The possibility of antiproton-proton
colliding beams at Fermilab was also
reviewed at the meeting. This has been
promoted by P. Maclintyre and C. Rub-
bia. An interesting approach is to use
a small accumulator ring to collect
antiprotons building up the antiproton

beam to an acceptable intensity. The
basic idea was put forward by
G.l. Budker of Novosibirsk many years
ago. The initial proposal was to have
a race track-shaped field with ends
3 m in radius which would be used to
accumulate 2 GeV antiprotons pro-
duced in a target bombarded by pro-
tons from the main ring. These anti-
protons could be damped using a
several amp, 1 MeV electron beam.
Since the January meeting, ideas have
swung to using stochastic cooling,
which was developed at CERN, and
momentum cooling.

Designers estimate that perhaps
4 x 107 antiprotons could be stored
per cycle until about 10" were accu-
mulated. These antiprotons would be
injected back into the main ring and
accelerated simultaneously with ‘right
way’ protons. On a theoretical basis,
antiproton-proton collisions lead to
higher intermediate boson cross
sections than proton-proton collisions
do because of the antiquarks in the
antiproton. The proton-antiproton
ideas are now receiving very serious
attention at the Fermilab.

Future possibilities with proton col-
liding beams are also discussed at
CERN which, with the Intersecting
Storage Rings, might be considered
their spiritual home. There has been
a study, led by K. Johnsen, of 400 GeV
proton-proton storage rings (LSR)
which could be fed by the 400 GeV
proton synchrotron. The use of anti-
protons in the ISR has been investigat-
ed by K. Hubner, K. Johnsen and
G. Kantardjian. Recently D. Mohl,
L. Thorndahl and P. Strohlin, together
with G.l. Budker, N. Dikansky and
A.N. Skrinsky from Novosibirsk, looked
at the ISR preceded by an electron
cooling ring to increase antiproton
intensities. The use of antiprotons in
the SPS (again involving an accumul-
ator ring with stochastic and momen-
tum cooling of the antiproton beam)
is being promoted by C. Rubbia.

People
and
things

ISABELLE money

In February it was learned that

$950 000 has been allocated as con-
struction planning and design

funds to the proposed 200 GeV
proton-proton storage rings, ISA-
BELLE, at Brookhaven. The money
will be used for further preparatory
studies to tighten the cost estimate
on ISABELLE. Construction of a
half-cell of the storage ring magnet
lattice (two dipoles and a quadru-
pole) is under way and is scheduled
for testing by October. The Proceed-
ings of the 1975 ISABELLE Summer
Study, in two volumes, are now
available.

Berkeley appointments

A bit late in the day, we record some
appointments made by the Director
of the Lawrence Berkeley Laboratory,
Andy Sessler. A new Division has been
set up to coordinate all LBL pro-
grammes in nuclear science at the
88 inch cyclotron, the SuperHILAC
and the Bevatron (Bevalac). It is
known as the Nuclear Science Division
and is headed by Bernard G. Harvey.
Two Nobel prize winners, Luis Alvarez
and Glenn Seaborg have been ap-
pointed LBL associate directors at
large.

Seeing the light

The slow ejected beam emerging
from straight section 62 at the CERN
PS passes through a thin window
on leaving the ring and traverses an
air gap of 6 cm before entering the
vacuum tube of the beam line
through another thin window. Tests
have been carried out to see whether
the variation of the ejected beam
intensity can be monitored by
measuring the light signal which is
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Solar panels installed at Fermilab. They are
used in the heating system of the house on
the right.

(Photo Fermilab)

produced in the air gap as the pro-
tons fly through (gas scintillation).
Adequate light signals are detected
with frequencies varying from d.c.
to 1 kHz. A differential light measur-
ing technique can trim off most of
the noise which results from protons
being lost in collisions in the win-
dows etc. so that the signal is a
truer measure of the transmitted
beam. Following the successful tests
a monitor has been incorporated as
a PS beam detector.

UK SRC Organisation

High energy physics and nuclear
physics in the UK are funded via the
Science Research Council which was
set up in 1965 and looks after basic
research in astronomy, the biological
sciences, chemistry, engineering,
mathematics and physics. The SRC
Chairman is Sir Sam Edwards and
the Secretary is R.St.J. Walker.

There is a Nuclear Physics Board
chaired by W.E. Burcham which has
five Committees — Nuclear Structure
Committee (Chairman, G.R. Bishop),
Particle Physics Committee (J.C. Pol-
kinghorne), Film Analysis Sub-
Committee (Don Perkins), Nuclear
Physics Theory Sub-Committee

(R.G. Moorhouse) and a Standing
Committee on CERN (John Dowell).
Establishments of the Nuclear Physics
Board are the Daresbury Laboratory

(Director, Alick Ashmore) and the
Rutherford Laboratory (Director,
Godfrey Stafford). At the SRC
Headquarters in London there is an
Engineering and Nuclear Physics
Division. The Director is Tony
Egginton and the Division Head

(and Secretary of the Nuclear Physics
Board) is Jack Beattie.

Personnel changes at Fermilab

Dr. James R. Sanford, who held the
post of Associate Director for Pro-
gram Planning, will move to the
Brookhaven National Laboratory as
Associate Director and Head of the
ISABELLE Design Study. Jim San-
ford contributed a great deal to the
organization of the experimental
program at the Fermilab and the
Director, Bob Wilson, recorded his
appreciation of ‘this capable friend
and colleague who has accomplished
so much to make our Laboratory a
success.’

In line with the policy of frequent
changes in middle management and
of involving scientific staff in the
administration there have also been
some internal changes — Rich Orr
who was appointed Assistant Direc-
tor a year ago moves to the post of
Head of the Business Office. Brad
Cox has become Proton Department
Head in succession to Roy Rubin-
stein. Quentin Kerns has been

Comet West, discovered by R. West of ESO
(European Southern Observatory) on
photographic plates taken with the Schmidt
telescope at La Silla Chile (see CERN COURIER
November issue page 347), became visible to
the naked eye at the beginning of March

and could be seen in Geneva just before

sunrise. It was the third brightest comet of this
century and the brightest since 1927. This
photograph was taken by C. Paillard (CERN)
and B. Pillet (ESO) on 4 March from La

Faucille (a few kilometers from CERN) with

a camera on an equatorial mounting lent

by the Geneva observatory (exposure time —
7 min). The photo shows the comet’s head and a
beautiful dust tail more than 15 degrees long.

appointed Head of the Research
Services Department in the Research
Division.

Solar energy system commissioned

The Fermilab Solar Energy Club
commissioned its first heating system
at the end of January. It is installed
to heat one of the houses on Sauk
Circle which are used to accom-
modate visitors to the Laboratory.
The system has twenty-four 2.5 x

8 foot panels made of black alumi-
nium embedding small pipes through
which water flows. On the top sur-
face of the aluminium, tilted at 53°
to the horizontal facing the sun,

are 8 foot glass tubes placed tightly
side by side; behind is fiberglass
insulation. The water is pumped to
the house for heating. Chairman of
the Club is John O’Meara. One of
the members, Hank Hinterberger,



Head of Technical Services, is also
developing a system for industrial
applications to which we shall return
in a future issue.

Several other USA Laboratories
are busy in the solar energy field.
For example, the Lawrence Berkeley
Laboratory has several projects within
its Energy and Environment pro-
gramme. A few people at CERN, in
the context of the ESO/CERN
collaboration, have considered
informally the possibility of solar
energy for the Observatory on La
Silla mountain in Chile.

Reliable Booster

In 1975 the 800 MeV Booster at the
CERN proton synchrotron operated
for 4490 hours as PS injector — three
timesthe 1974 figure. The unscheduled
beam-off time for the Booster itself
was, on average, less than two per
cent. The Booster team ascribe this
low figure to specific technical and
operational measures as part of an
appropriately prudent management
policy and. .. to plain luck.

Physics is fun

At the February Meeting of the Amer-
ican Physical Society, some of our
colleagues put on a cabaret called
‘The Physical Revue’. Master of Cere-
monies was Marvin Goldberger from
Princeton whose wife Mildred was
Producer. Stars included Val Telegdi
from Chicago doing a travel agent
sketch advising a young physicist on
the choice of a European Summer
School. (He dismissed Schools in
Sweden because of the danger from
women, in Italy because of the danger
from food poisoning, in France be-
cause of the danger of having to work
at physics and recommended Switzer-
land where the only danger was
linguistics — the School was to be

\

conducted in Romansch!). Arthur
Roberts, from Fermilab, who has had
a dual physicist/musician career with
works played by several orchestras,
also had a prominent role singing a
medley of songs with sharply observed
lyrics. Stage hands included past APS
Presidents — I.I. Rabi, Robert Serber,
Philip Morse and Chieng-Shung Wu.

Two second flat top operated at
Fermilab

The Fermilab main ring has been
operating in February with a two
second flat top at 300 GeV. This new
mode of accelerator operation has
been brought into use with virtually
no disruption of the physics pro-
gramme. Counter experiments report
that it has been highly successful in
decreasing accidental counting rates.
A further new mode of operation is

Arthur Roberts, Fermilab, (left) and Val Telegdi,
Chicago, stars of stage, screen and
experimental hall. . . two of the physicists
who enjoyed themselves in a cabaret at the
February Meeting of the American Physical
Society.

planned with a two second front porch
at 200 GeV as well as the two second
flat top at 300 GeV, giving a net beam
spill of four seconds.

Conferences

A Gordon Conference on Elementary
Particle Interactions — Structure of
Nucleons and Search for New Degrees
of Freedom — will be held at Tilton,
New Hampshire, USA from 16-20
August 1976. The Chairman of the
Conference will be Malcolm Derrick
of Argonne. Further information from
Dr. Cruickshank, Pastore Chemical
Laboratory, University of Rhode Island,
Kingston, Rhode Island 02881 USA.

A Symposium on High Energy Physics
with Polarized Beams and Targets will
be held at Argonne National Labo-
ratory on 23-27 August 1976. Em-
phasis will be on new results on the
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spin dependence of interactions at
momenta above 1 GeV/c. Other topics
are developments in the technology
of polarized sources, beams and tar-
gets, possibilities in storage rings and
the use of spin dependence in the
search for new particles. Further infor-
mation from Prof. M.L. Marshak,
School of Physics, University of
Minnesota, Minneapolis, Minnesota
55455.

Polarized target specialists may be
interested in a low temperature physics
Conference — EPS Study Conference
on Dilution Refrigeration — to be held
25-28 September at the University of
Lancaster. Further information from

1=3

NUCLEAR
ENTERPRISES
LIMITED

are looking for a

Senior Sales
Engineer

for our new branch office in Geneva. Candidates
should have extensive previous experience of

nucleonic equipment.

The successful applicant will be responsible for

Miss C.J. Martin, Department of
Physics, University of Lancaster, Lan-
caster LAT 4YB, UK.

KEK's off

In the early hours of 4 March the
proton synchrotron at KEK (the
National Laboratory for High Energy
Physics in Japan) accelerated pro-
tons to 8 GeV for the first time.

The emerging beam intensity was
measured as a few times 10'"° protons
per pulse. Construction of the
accelerator, the first proton synchro-
tron to be built in Japan, began in
1971. Our Japanese colleagues have

Oscilloscope traces, recorded on 4 March,
which display the acceleration of protons in
the KEK synchrotron to 8 GeV for the first time.
The upper trace shows the rise of the magnetic
field in the ring magnets during acceleration.
The lower trace is from a beam intensity
monitor.

displayed their traditional technical
proficiency in bringing the machine
into action within five years. We will
have the commissioning story in

our next issue.

3rd Term:

May 11,12, 13

CERN ACADEMIC TRAINING PROGRAMME

This Programme is organized each year by the Academic
Training Committee. Details may be obtained from the Training
and Education Service, CERN, 1211 Geneva 23 (Tel. 022/
41 98 11, Ext. 2844). The programme for each term is published
in the CERN COURIER.

(1975-1976)

Some aspects of X-ray astronomy,

providing sales and service support to C.E.R.N. and
other research establishments in Switzerland.

by B. Rossi (M.LT. & University of

. - . Palermo
Nuclear Enterprises Limited is the largest Nucleonic )

Instrument manufacturing company in Europe with

the widest range of nucleonic equipment of any June 1, 2, 3 Principles of operation of multiwire
manufacturer in the world and this is an opportunity proportional and drift chambers, by
to join an expanding company. F. Sauli

Our Head Office is located in Edinburgh, Scotland,

with another main plant at Beenham, England. June 8, 9, 10 Filtering techniques, by H. Nureldin

Applications, with brief details of qualifications and (ETH - Zurich)
previous experience should be sent to:
June 15, 17, 22, 24, 29 Introduction to cluster analysis, by

A.H. Knight, Group Personnel Manager, B. Schorr

Nuclear Enterprises Limited,
Bankhead Crossway South,
Edinburgh EH11 4EY, Scotland.

These lecture series are given at 11 h. 00.
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You can wrap our
Nb.Sn superconducting wire
this tight.

That's why we were asked to supply the wire for
the first commercial pre-reacted multifilamentary
NbsSn magnet built in the United States. For
Wright-Paterson AFB.

Our NbsSn and NbTi multifilamentary
superconductors made a 9.5 Tesla mag-
net...with a 35-mm bore and only a 100-
mm outside diameter. It operates on 113A
at4.2 K with 100% short sample current.
And it replaces a 5 Tesla magnet without add- |
ing one millimeter to the outside diameter. ;

We have a lot of our flexible, multifila-
mentary NbsSn superconductors in stock.
i B L SN We can

/ % provide copper- :
stabilized wires, cables
and braids, all with
high-packing densities.
From 300 to 500,000
I 24 filaments per strand. We
Sl N ;,fﬁ%, Mgtk can supply the material
B s R unreacted, or pre-reacted, ready
rap and use. In round, square, or rectangular cross-
sections to wind bores as small as 25 mm.

We also stock NbTi copper-stabilized or mixed-matrix (Cu +
CuNi) superconductors for pulsed or DC magnets. We also make
custom-designed shapes, composites and low-AC-loss NbsSn tapes.

Call or write Dr. Erik Adam or Dr. Eric Gregory for help...or just for our flexible
brochure. (201) 464-2400. Airco, Inc., 100 Mountain Ave., Murray Hill, New Jersey

07974, U.S.A. TWX 710-984-7985. A IRCO Inc

S |




LISINESS.

Hewlett-Packard calculators for science and b

H
E

Business
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The first family

If you can justify a serious pocket calculator,
make your choice from the first family.

Many years experience in advanced elec-
tronics and in computation-from sophisticated
desk-top calculators to powerful time-share
systems-enabled Hewlett-Packard to develop
the world’s first advanced pocket calculator.

The pioneering HP-35 offered more than an
impressive array of pre-programmed functions; it
also introduced the RPN logic system which
combined with a 4-register operational stack
makes all the first family conspicuously easy to use
and virtually eliminates the need to note down
intermediate answers—as more than one million
users already know!

The Hewlett-Packard touch

Whatever your field, you will find the
calculator you need in the first family. One with
the Hewlett-Packard touch. A special look and feel

of quality. A mind-expanding ability that continually

helps you to discover unsuspected capabilities in
the instument and yourself. Stand-alone calculating
power fully supported with software.

Rechargeable batteries and
re-charger/mains adaptor, comprehensive,
example-packed manual and soft carrying case.
are standard: so is a rmeaningful warranty.

For full details of the first family calculators
that interest you contact your nearest HP office:

Austria: Hewlett-Packard Ges.m.b.H.
Handelskai 52/53, P.0. Box 7, A-1205 Vienna
Belgium: Hewlett-Packard Benelux S.A./N.V.
Avenue du Col-Vert, 1 (Groenkraaglaan) B-1170 Brussels
Denmark: Hewlett-Packard A/S, Datavej 52, DK-3460 Birkerod
Finland: Hewlett-Packard Oy
Nahkahousuntie 5, P.O. Box 6, SF-00211 Helsinki 21
France: Hewlett-Packard France
Quartier de Courtabeceuf, Boite postale no 6, F-91401 Orsay
Germany Federal Republic: Hewlett-Packard GmbH
Vertriebszentrale Frankfurt, Bernerstrasse 117, Postfach 560140,
D-6000 Frankfurt 56
Italy: Hewlett-Packard Italiana S.p.A.
Via Amerigo Vespucci, 2, [-20124 Milan
Netherlands: Hewlett-Packard Benelux N.V.
Van Heuven Goedhartlaan 121, P.O. Box 667, NL-1134 Amstelveen
Norway: Hewlett-Packard Norge A/S
Nesveien 13, Box 149, N-1344 Haaslum
Spain: Hewlett-Packard Espaiiola S.A., Jerez no 3, E-Madrid 16
Sweden: Hewlett-Packard Sverige AB
Enighetsvagen 1-3 Fack, S-161 20 Bromma 20
Switzerland: Hewlett-Packard (Schweiz) AG
Ziircherstrasse 20, P.O. Box 64, CH-8952 Schlieren-Zurich
United Kingdom: Hewlett-Packard Ltd.
King Street Lane, GB-Winnersh, Wokingham, Berks, RG11 5SAR
European Headquarters: Hewlett-Packard S.A.
7, rue du Bois-du-Lan, P.O. Box 349, CH-1217 Meyrin 1, Geneva, Switzerland

FIRST with engineering notation
(scientific in multiples of 10*°) HP-25. Plus
practical programmability, 72 pre-programmed
functions and a total of 13 memory registers.

FIRST pocket calculator with computer-
like memory power-HP-45.48 pre-programmed
scientific functions: 14 memories-9 seperately
addressable.

FIRST four dimension pocket
calculator- HP-55. 20 addressable memories:
86 pre-programmed scientific and statistical
functions: 49 steps of program memory, built-in
timer.

FIRST fully programmable pocket
calculator-HP-65. Powerful memory: full range
of pre-programmed keyboard functions:

100 program steps: built-in card reader.

FIRST Muiti-purpose calculator for
management-HP-22. Pre-programmed to solve
general business, financial, statistical and
mathematical problems.

FIRST financial calculator-HP-80.
For simple,automated solutions to well over 100
complex business and financial problems
without tables or formulae.

Built-in 200 year calendar!

FIRST of a new generation of pocket cal-
culators-HP-21. 22 sophisticated scientific
functions.

=2

HEWLETT hp; PACKARD

Sales and service from 172 offices in 65 countries.

107



Acquisition et traitement de données

Computer Logger 3366

® Mesure de tension

@ Entrées et sorties digitales
® Mesure de températures
® Mesure d’extensiométrie

Chez Schlumberger le client définit lui-méme
son systéme «Data Logger» en fonction du
rapport prix/performances souhaité. Il a un
large choix de systémes et d'options. L'évan-
tail proposé va du simple commutateur de
voies jusqu’au systéme piloté par ordinateur.

Il y en a peu qui ont autant
d’expérience et autant de choix -
Schlumberger a les deux!

Pour renseignements, documentation, dé-
monstration, achat, location: Tél.022/359950

Schlumberger Instrumentation SA
15, rue du Jeu de I'Arc, 1207 Genéve

clignoter, compter
et controler:

Voyants

et boutons-

poussoir
Affichage lumineux
et comptage avec diodes
(décade) de blocage Voyants et boutons-
en TTL: incorporées:  poussoir lumineux
31D 31 M avec clignoteur: 31 B

Electro-Appareils Olten SA

appareils de commande et de signalisation
transformateurs, convertisseurs
commandes

Tannwaldstrasse 88, CH-4600 Olten, téléphone 062/211961

Schlumberger
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JMM Produits pour la technique réacteurs

Notre programme de vente comprend:

® Appareils de laboratoire
Creusets, capsules et électrodes en platine, or
et argent
Fours de laboratoire jusqu'a 1775° C
Appareils de diffusion pour la fabrication
d'hydrogéne ultrapur
® Terres rares
Métaux, oxydes, sels, Ce, Dy, Er, Eu, Gd, Ho,
La, Lu, Nd, Pr, Sc, Sm, Tm, Th, Y, Yb
@® Semis en Platine, Palladium, Rhodium,
Iridium, Tantale, Niobium, Tungsténe,
Molybdéne
en fil, baguette, anneau, feuillard
thermocouples, thermocouples cryogéniques
ainsi que thermocouples a gaine métallique
® MALLORY 1000
Matériel de haute densité pour la protection
antirayons
® Produits pour usines chimiques
Catalyseurs sur base de platine, palladium et
argent
Disques de rupture, supports et supports a vide
® Produits chimiques
Produits SPECPURE® et PURATRONIC®
de trés haute pureté pour le laboratoire et
I"analyse

JOHNSON MATTHEY &
BRANDENBERGER AG

Rigistr. 55, 8033 Zurich 6, Téléphone (01) 2697 60
|
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origin
distribution
utilisation

description
capaclty

character
sets

other
features

memory
access time

video output

checkpoints

additional
information

23359 senel ch

evaluation report

new video monitor driver - type vdd 2081
sen electronlque - geneva
all camac users

interactive control consoles (touch
panel and display)

double width module in camac standard

24 lines of 48 or 80 characters
ram memory 2048 x 8 bit max.

alphanumeric - 64 ascii upper set
graphic = 16 programmable characters
incl vertical bar and horizontal dot

blinking facility ,
rereadable ram memory with insert/delete
capability

compatible ascii (7 bit)

500ns. 1.e. faster than the camac cycle,
no status request required

composite video signal ccir r 308 2 norm

comprehensive character and graphlc set
word/byte transfer capability for easy
direct memory transfers
up to 4=monitor fan=-out

sales department

sen electronique sa
31 ave ernest pictet
1211 geneve 13

tel: 44 29 40

ps has a very interesting price too



New low-cost

PLASTIC
SCINTILLATOR

NE 114

110

Where experiments require alarge
number of plastic scintillator
sheets, costs can be considerably
reduced and yet a good overall
performance maintained by the
use of the new low-cost NE 114
plastic scintillator.

This new scintillator, specially
developed by Nuclear Enterprises
for certain high energy physics
experiments, has a light output of
70% relative to NE 110 (or three
times greater than that of the
Plexiglas-type scintillator), while
retaining all the other excellent
characteristics of NE 110, including
an intrinsic light attenuation length
of 3.5 to 4 metres, a wave-length
of maximum emission of 434mm,
and a decay time of the order

of 4ns.

The long term stability of NE 114
under reasonable laboratory
working conditions is guaranteed
for a minimum of 5 years and it is
supplied rough cut or machined
with polished edges. Sheets up to
4 metreslong are now being
produced in the Nuclear
Enterprises Edinburgh Laboratories
where production capacity for
plastic scintillators has been tripled
in the past year.

Details of cost and delivery for NE
114 and the world’s most
extensive range of scintillation
detectors are available on request.

lllustrated below: Some of the new vats
for the processing of NE 114 plastic
scintillator at the Edinburgh Laboratories
of Nuclear Enterprises.

NUCLEAR
ENTERPRISES
LIMITED

SIGHTHILL, EDINBURGH EH11 4EY, SCOTLAND
Telephone: 031-443 4060
Cables: Nuclear, Edinburgh Telex: 72333

Associate Companies
Nuclear Enterprises GmbH, Schwanthalerstrasse 74,
8 Miinchen 2, Germany. Tel: 53-62-23. Telex: 529938.

Nuclear Enterprises Inc., 935 Terminal Way, San Carlos,
California 94070. Tel: 415 693 1455. Telex: 348371.




Its working range, its precision, its

The SpeCialiSt attachments and accessories make the
Of Versatility_ microdensitometer MDM 3 the image

analysis system of highest perfection.

High resolution : Measuring apperture
continuously variable from 4 mmto 1 um.
Wide density range from 0.2 to 4.5 D.

X axis expansion from 1:1 to 1:1000.
Density linearity : + 1 %.

Repeatability :

Density : 0.5 % of full scale deflection,
Position: 0.5 % of scan length.

Computer controlled image analysis
systems available.

Raster scanning digital data systems available.
Double beam optical systems.

Large specimen table : specimens up to
240 mm X 115 mm.

A projection system allows the operator to
view the sample being scanned during the
scanning process.

You should send for our literature.

TECHNICAL OPERATIONS LTD

West Germany and Switzerland
D-7417 Pfullingen, Romerstr. 90
Phone (07121) 73021

Telex 0729651

France

83-85, av. Georges-Clémenceau
F-92000 Nanterre

Phone 204 1457, Telex 91 241

| une nouvelle réalisation
SODILEC .le bloc modulaire

alimentation tri-sourc

— - o Q ~ J Dans un volume Les 3 voies sont protégées contre
ommande @ distance 11 de 70 X 120 X 125 mm (1 litre) courts-circuits, surcharges et surtensions.
Commands MIERRWE pessey ; . ] ]
'; - ;‘ - e | Voie 1:5V -2A Régulation : < 2.10~*
0w PR Jj Voie2: +105Va +165V-015A Ondulation résiduelle : <1mV c/c
osased Loov | R Voie3: — 10,5V — 165V - 0,154 )
1 240 220z s ov | B Possibilité de symétriser et dissymétriser :l‘i’["‘]g:]‘:if‘gc: “ft;!lsgit::?t! f;’!;f.;"e pour
- ww les voies 2 et 3 par potentiométre a fois circuits logiques
incorpora pare (DTL, TTL, MOS et CMOS), et analogiques
TYRE ;S0 G080 incorpore. . Loy
(Amplis opérationnels,...)
N 4 rue S Bigot
973 NEUILLY PLEE Notice sur demande.

)

Sodilec

7, avenue Louise 93360 NEUILLY-PLAISANCE
Tél. : 927.38.07 TELEX : UPIEX 22 429 F

AGIGROUP/GAUBERTI 464

-
-
-




Eprouvée
par millions
d’exemplaires:
série 01

Valorisation par Fonctions maintenue, momentanée ou
fes boutons-poussoir - mixte, éléments & rupture brusque
lumineux EAO ~ mécanique, low level ou électroniques
une formule connue au  pour toutes les exigences, voyants,
monde en;ier pour des  touches champignon... k
solutions fonetion- . i ‘
nelles et esthétiques ’*@mp???ﬁe*’ honiques TS,’?’ :
de tous vos besoi pouvoir de coupure jusqu’a
- 5AJ250V, collerettes peu :
saillantes 18 x24, 18x 18
et & 18 mm, pergage 16 mm
aggmbagionsuintemg& '
. . (ASE, CSA, UL, DEMK!
2::;;;) a’l';é: gf ?:ﬂs de Lloyds Internationa

signalisation EAO, Nous attendons avec plaisir v

de commande!
Offrez-vous Passu-
rance ¢’ avoir choisi
«ce qui se fait de

Electro-Appareils Olten SA

appareils de commande et de signalisation transformateurs convertisseurs commandes

Tannwaldstrasse 88, CH-4600 Olten, téléphone 062/211961, télex 68 402

Connectors with CERAMIC insulating material
resistant to radiation and to high temperatures

™ {S+D 1057
: 19 PINS

Connectors with ceramic insulating material are existing now in
following versions:

— coaxial

— coaxial for high voltage

— biaxial

— multiple: 2, 3, 4,5, 10, 19 and 48 pins

CONTACT BLOCK
48 PINS

REMOTE CONTROL PLUG TIGHT BUSHING RADIATION RESISTANT
W.W LISCHER Téléphone 021/77 37 11
- VVe CH -1143 Appl
INGENIEUR - MORGES pples Télex: 24259 fisch - ch
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Send for the
Goodfellow Metals
catalogue and

price list.lt contains
details of the large
range of metal foils,
wires, powders and
tubes available for
the research
scientist. It should
be your first point
of reference for
research metals.

What

thermometer would YOU
replace your Germanium
Resistor with?
\

a

/

\
Carbon Glass Resistor!

The Cryogenic Thermometer of the future
available today from

LAKE SHORE CRYOTRONICS

Compare these features to your present
thermometer:

¢ 0.3 K to 300 K range
e Monotonic R vs. T and dR/dT curves
¢ Repeatability <0.0005 K at 4.2K
e Magnetic field induced error at 4.2 K
— 10 mK at 20 kG
— 40 mK at 40 kG
— 75 mK at 62 kG
— 0.14 K at 100 kG
— 0.23 K at 154 kG

Available with 4.2 K resistance values of ¢ 250
¢ 1000 » 2000 * 5000 * 10,000 ohms.

Carbon glass calibrations available from 0.3 K
to 300 K.

For more details on the CARBON GLASS RESISTOR and the
solution to your particular cryogenic thermometry and
mstrumentation needs, write or call

LARE SHORE
(RYOTRONICS, INC.

9841 Sandrock Rd., Eden, N.Y. 14057 (716) 992-3411

Developers and manufacturers of the most complete line of
CRYOGENIC THERMOMETRY and INSTRUMENTATION
in the world!
Cryogenic Digital Thermometers
o Temperature & Liquid Level Controliers ¢ Accessories
e Engineered Systems e Calibration Services 30 mK to 400 K.

Overseas Representatives

Holland Germany, Switzerland, Austria
Nenimij b. v. GTW

Laan Copes Van Cattenburch 76-78 Lindenstrasse 45

P.O.Box 1702 8 Munich 90

’s-Gravenhage 2011 West German

y
The Netherlands 0811/646784 Telex: 524 564 CRYO D

070-469509 Telex: 31706

United Kingdom France, Portugal, Spain Israel

Cryogenic Calibrations MERIC John Hess
Pitchcott, Nr. Aylesbury 22 Boulevard Jean-Jaures 13 Giladi Street

Goodfellow Metals Ltd.
Cambridge Science Park, Milton Road, Cambridge CB4 4DJ. England. Buckinghamshire, England 91 Arpajon Jerusalem, Israel
029-664 259 (Whitchurch 2569) France

Tel: Cambridge (0223) 69671. Telex: 81683 490-12.81
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With the SODECO KS electronic system
yourholdall the trumps

for solving monitoring and control problems,
such as counting, programming and signalling:

*The modular design of the system makes it possible as a result of special attention to this factor at all development
to select from among several plug-in sub-units just the ones  stages.
needed for your special requirements and to mount them *Servicing is simplified by rapid interchange of com-
in a standardized case. plete plug-in units, thus reducmg lost production time to a
*The patented cabling system - minimum.
provides quick and reliable inter- *The KS system saves you
connections. | lengthy and expensive special
*The degree of freedom from . development work. Write for a
interference is exceptionally high, detailed description leaflet.

SODECO

SODECO-SAIA Ltd. Grand Pré 70 CH-1211 Geneva 16 (Switzerland) Tel. 022-335500 Telex 22333
Representatives throughout the whole world by the sales network of the Landis & Gyr Group

114



Announcing

IGC’s CRYOSTRAND-Ti"

DO RELIABILITY AND DELIVERY OF Nb-Ti WIRE FOR YOUR
SUPERCONDUCTING MAGNETS MAKE A DIFFERENCE? They
do at Intermagnetics General Corporation (IGC), where high
quality superconducting materials and record-breaking mag-
nets are our business. That's why our commercially sold
multifilamentary niobium-titanium CRYOSTRAND-Ti has these
features:

m Guaranteed
Current

Filament integrity assures
high current: the photo
displays 2,000 uniform Nb-
Ti filaments fully bonded
to a stabilizing copper
matrix (0.6 mm diameter
CRYOSTRAND-TI).

m Off-The-Shelf Availability

CRYOSTRAND-Ti AVAILABLE FROM IGC INVENTORY
Cu:Nb-Ti Ratio 1.3:1 1.65:1 2.0:1 2.45:1
Cu-Ni:Cu:Nb-Ti Ratio 1.5:2:1
Number of Filaments 348 1,531 438 240 156
Typical mm 0.38 | 0.51 |0.38 [0.51 |0.64 |0.76 |0.76 |1.02 |0.38 |0.51
Diameters inches | 0.015| 0.020 | 0.015 | 0.020 | 0.025 | 0.030 | 0.030 | 0.040 | 0.015 | 0.020
(uninsulated)
Typical Short Sample
Critical Current*
@ 50 kG 90A| 160A | 80A |140A | 190A | 270 A [240A |420A | 45A | 80A
@ 80 kG 45A| 80A | 40A | 70A| 95A |135A [120A |210A | 20A | 35A

* Guaranteed values 10% lower.

IGC’s CRYOSTRAND-Ti inventory (see Table) makes possible
ten-day delivery on stocked wire sizes and 3-6 week delivery
on inventory rod drawn to your specified dimension or shape
(round or rectangular).

N “«\‘},\WW m Conductors Tailor-
\ Designed for Special-
ized Applications

Configurations of all
types include compacted
cables for large magnets
or extremely small Nb-Ti
filaments in a cupro-nickel/copper matrix for minimized
charging or a.c. losses. Whether you require 1 kilometer or
1000 km, contact the leader in conductor and magnet design
for selection of the CRYOSTRAND-Ti that is right for your
application. (Phone 518/456-5456; TWX No. 710/441-8238.)

MTERMAGNETIGS ' = = [!]l

CORPORAT

ION

New Karner Road Guilderland, New York 12084

1156



Le programme vraiment complet

UNIGOR®

UNIGOR® A41, 1n les appareils pour courants forts
UNIGOR® A42, A43,3n les appareils universels
UNIGOR® 4n I’appareil pour courants faibles
UNIGOR® 6e I'appareil pour I’électronicien
UNIGOR® D I’appareil digital universel

» multiples possibilités V=, » haute précision cl. 1—, cl. 1,5~
A~c, Q, nF-pF, °C équipages robustes antichocs

>
» grandes gammes d’étendues » protection multiple contre
de mesure les surcharges
de 1 pA=C &4 30 AT P utilisation et lecture faciles
de 1 mV~C a 5000 VAC (30 kV~C) commutateur unique de
» subdivision des gammes gammes
sans lacunes 1: V10 » sar, conforme a ASE et VDE

Demandez les listes C-1.12, C-1.13 et C-1.16

AG FUR MESSAPPARATE

3013 Bern ¢ Schiaflistrasse 17 ¢ Tel. 031-42 1506

GRENSON

Economical Cern Compatible
Camac Power Supply Unit

Giving 200W of stabilised power with a full 25A at
-+ 6V and 5A at 424V, the C-PU/16 offers real value +6V at 25/'\1

Lorllmoney' tible with the CERN standard crate it —6V  at  25A

ully compatible wi e standard crate i -

meets the general requirements of 46-03 but with o4V at A Total Stabilised Power 200W
simpler protection, monitoring and alarm facilities at

very much lower cost. —_24V  at 5A

Also available with CERN crate or alternative

simplified crate. 200V DCat 0.03A 117V AC at 0.5A

GRENSON ELECTRONICS LIMITED

High March Road, Long March Industrial Estate, Daventry,
Northants NN11 4HQ, England. Telephone : 03272 5521 Telex: 311245
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Sensitivity: 5 x 10° ASA
Light level: 5 x 105 lux

Light levels required by conventional
vidicons prevent their use in
numerous industrial-television
applications.

These limitations do not apply to the
THOMSON-CSF Nocticon®. Its
exceptional performances enable
coping with the ultimate in low-light
conditions.

The Nocticon has an S 20 -type
photocathode and a silicon-diode-
array target, scanned by an electron
beam from a gun similar to that of a
regular Vidicon.

This structure ensures:

- wide spéectral response

- sensitivity of 300 mA/lumen

- low dark current

- low lag

- alarge dynamic range.

The Nocticon’s design also provides
high resistance to damage by intense
light and exceptional ruggedness,
allowing its use under severe
environmental conditions.

Coupling the fibre-optics window of
the Nocticon directly with an image-
intensifier tube results in the Super-
Nocticon®, with a sensitivity more
than ten times that of the Nocticon.
Possible applications for the Super-
Nocticon range from photon counting
to surveillance on particulary dark
nights.

A

@
THOMSON-CSF

Low-light-level TV applications
often require particular functions.
To meetthisneed, THOMSON-CSF
has also designed a series of
video-storage units, among

which the TH 7501, which
includes an image-freeze feature,
Electronic Zoom“, and enables
image integration for up to several
seconds.

Controlling the Nocticon photo-
cathode by short pulses gives the
possibility of capturing fast
phenomena. The image, stored in
the TH 7501, can then be observed
at leisure on the screen of a
conventional TV monitor.

DIVISION TUBES ELECTRONIQUES / 38, RUE VAUTHIER / 92100 BOULOGNE-BILLANCOURT/ FRANCE / TEL. : (1) 604 81 75
Germany - THOMSON-CSF Elektronenréhren GmbH / 6 FRANKFURT/MAIN / Am Leonhardsbrunn 10/ Tel.: (0611) 70 20 99
Italy - THOMSON-CSF Tubi Elettronici SRL / Viale degli Ammiragli 71 / ROMA / Tel. : (6) 638 14 58
Japan - THOMSON-CSF JAPAN K.K. / Kyosho Building / 1.9.3. Hirakawa-cho / Chiyoda-Ku / TOKYO / 7102 / Tel.: (03) 264 6341
Spain - THOMSON-CSF Tubos Electronicos S.A. / Alcala 87 / 7° Dcha / MADRID 9/ Tel.: (1) 226 76 09
Sweden - THOMSON-CSF Elektronrér AB / Box 27080 / S 10251 STOCKHOLM 27/ Tel. : (08) 22 58 15

United Kingdom - THOMSON-CSF Electronic Tubes Ltd / Ringway House / Bell Road / Daneshill / BASINGSTOKE RG24 OQG / Tel.: (0256) 29155 / Telex: 84 9171

U.S.A.-THOMSON-CSF Electron Tubes / 750 Bloomfield Avenue / CLIFTON NJ 07015 / Tel.: (201) 779 1004




Add to your nuclear instrumentation
with the following which
provide im| formation

d dose

DASAL

Personal detector with an adjustable alarm level. Audible
warning with three levels.

BALISE 224

A wall-mounted or portable instrument for monitoring
the level of radioactivity. Visible or audible warning.

S E Q 7 7 mg/cm? (skin dose). Remote control for outdoor operation.

Good internal insulation, daily leakage less than 0.5%. Manu-
factured in accordance with French standards — DIN or
British standards on request. CEA-LCA system.

A B ° :l

34,AV.ARISTIDE BRIAND - BP 11-94110 ARCUEIL - FRANCE - TEL:7351610 +

PEN DOSIMETERS
SOLEY E— —

Measures the absorbed dose in soft tissues at a depth of
300 mg/cm?, due to photons of 50 keV or above and electrons
of any enegy. )
Measures the absorbed dose in soft tissues
S E Q 6 at a depth of 300 mg/cm?, due to photons of
10 keV or above and electrons of any energy.

. une prise
{BOUF a emporter:
~ a

Reseaux
de resistances Cermet

Vous vous heurtez aux questions |
suilvantes: WIUE
— Comment gagner de la place?
— Comment gagner du poids?

— Comment accroitre la fiabilité? [ R, !]

La microélectronique peut

C X . ... fournissant 220V/50 Hz, dés 250 VA
aisémentrésoudrecesproblémes. ournissant 220V/50Hz, dés 2504,

Demandez notre documentation!

Electro-Appareils Olten SA

appareils de commande et de signalisation

BOURNS (Schweiz) AG 6301 Zug transformateurs, convertisseurs
Telephon 042 232242 Telex 78722 commandes

Tannwaldstrasse 88, CH-4600 Olten, téléphone 062/21 1961
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Are you ready for
MACAMAC?

the micro-processor-controlled
Camac that brings you:

— more reliability

front-end pre-processing

less redundancy
more flexibility

lower system costs

4500 SOLOTHURN 2, SWITZERLAND
tel: 065/311131 telex: 34228

1 PEARSON

e« SUBMICRON Very High Voltage
_| AEROSOLS PULSE

) TRANSFORMERS

o

Pearson Electronics, Inc. specializes in the

- AUTD MATI CALLY development, design, and manufacture of

very-high and super-high-voltage, high-

TSI's Model 3030 Electrical Aerosol Analyzer classifies and power pulse transformers and related modu-
counts submicron particles from 0.0032 to 0.6 micron. lator components. Typical pulse transform-
® Uses electrical charging and mobility analysis. ers manufactured by Pearson Electronics,
® Classifies in 10 size increments. Inc. range in output voltage from 40 kV to
® On-line operation. 600 kV. Other Pearson pulse-modulator
® Uses: air pollution studies, laboratory monitoring, components include precision current trans-
industrial hygiene, characterization of aerosol sprays. formers, voltage dividers, and charging in-
Free bulletin describes TSl's instruments which generate, ductors. Inquiries regarding specific require-
sample, weigh & size aerosols. ments for these components are welcomed.
Brindi AG

Postfach 230 PEARSON ELECTRONICS, INC.
’ 4002 Basel 4007 Transport St., Palo Alto, CA 94303, U.S.A.

Tel. 061 /427955 Telephone (415) 494-6444
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Un groupe de niveau européen

dans

ONET
.

Manutentions

la prestation de services

Nettoyage industriel .
Nettoyage d’ateliers, bureaux, laboratoires, cliniques

Hygiéne, désinfection, désinsectisation, dératisation

Office nouveau du nettoyage ONET

13008- MARSEILLE

75 - RARIS
GENEVE b5/57, rue Prévost-Martin
74 - ANNECY 6, avenue de Mandallaz

01-SAINT-GENIS Route de Gex - zi

12 bis, boulevard Pé&bre
4 et 6, rue du Buisson - Saint-Louis - Xe

BP 25

tél. (91) 732850
tél. (1) 2081557
tél. (022) 20 6848
tél. (50) 514641
tél. (50) 411207

Fournisseur du CERN a Genéve, du CEA a Marcoule, Pierrelatte, La Hague,
de 'OMS, de I'ONU et de I'UIT a Geneve.

EUROVAN

SAUVIN, SCHMIDT S.A.

Déménagements (membre EUROVAN)
Service fret avion (agent IATA)
Camionnage officiel CFF

Transports lourds

Transports spéciaux

GENEVE
Gare de La Praille — Tél. (022) 43 80 00

Débitmeétres
GEC-Elliott, Rotameter Works, Croydon
Appareils calibrés et o

non calibrés
pour liquides et gaz

livrables ex stock Zurich type 1100

Vannes
a pointeau

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

Armatures Phonix

vannes d'arrét et de réglage

Hofer

technique a haute pression

Demandez la documentation auprés de

.EAE Oerlikonerstrasse 88
V VI tél. 01/46 4040

vorm. WISMER AG 8057 Zurich
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Seemore and better.
Reduce costs.

WithWild Stereomicroscopes.

The trend to miniaturisation is continuing in your field of
activity as well, and both inspection and quality control are
of ever-increasing importance. But you can only see small
things in three dimensions if you use a stereomicroscope.

Wild Heerbrugg have the right stereomicroscope combi-
nation for you. In the world-famous manufacturing pro-
gramme you will find the full ranlge of possibilities which
modern stereomicroscopy offers. Have a look. It's all out-
linedin our leaflet M1 183.

Wild Heerbrugg Ltd. A ", 4 B N =]
CH-9435 Heerbrugg/Switzerland H EERBRUGG

Avez-vous des problémes
d’entrainement?

Cherchez-vous des motoréducteurs
de haute précision, silencieux, avec
une longue durée de vie?

Choisissez du programme

iiRRER les motoréducteurs a vis
sans fin jusgu’a 1300 Nm

Qunkermotoren les plus petits
jusqu’a 1000 Ncm

/Heidalph/ \es variateurs

mécaniques jusqu’a
40 Nm

Th. Ziirrer + Cie.
Birmensdorferstrasse 470, CH-8055 Ziirich
Telefon 01 352555, Telex 54506

%) THOMSON-CSF

/4 ®
économies
dénergie
de temps

‘urgent

3

enstock:

une gamme compléte

' ’ [ ] o
d'alimentations
& votre service

Saphymo-stel
APPAREILLAGES ELECTRONIQUES
ALIMENTATIONS STABILISEES

29, avenue Carnot - 91302 MASSY
Tél.920.84.71 - Télex : TESAFI 204 780 F

_
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Advertisements in CERN COURIER

All advertisements are published in both English and French
editions. Second language versions accepted without extra - - -

charge.

Cost per insertion (Swiss Francs)

Space Actual size (mm)

. i b inseltion insegions ins;r:ions PLUS DE
” T T o 5000 PRODUITS
EN STOCK

' 184 x 130
88 x 267 700 650 600
s 88 x 130 380 350 320 Réactifs MERCK

Scintillateurs CIBA-GEIGY

Supplement for

one colour 950 SwF

?gcecigl:ours 3800 SwF Produits

Cover 3 (one colour) 1450 SwF ® de recherches VENTRON-ALFA
Cover 4 » » 1780 SwF . .

Publication date End of month of cover date ® b|0|09lques GIBCO

Closing date for PY chimiques purs

positive films and copy 1st of month of cover date
The cost of making films and of trans-
lation for advertisements are charged
in addition Responsable: M. F. RIONDEL, ingénieur chimiste
Screen (offset) 60 or 54 Swiss (150 English)
Advertisements cancelled after 1st
of month of cover date will be invoiced

Advertising space is limited to 50% of contents and insertions

are selected on a strict first-come first-served basis. 8, RUE BAYLON, 1227 CAROUGE
All iries to: z ) =

Misrr:gll;lr::sFI:LCIOLA / CERN COURIER - CERN TELEPHONE 42 57 66 / 42 57 65
1211 - GENEVA 23 Switzerland TELEX: 289 382 LOTI. CH.

Tel. (022) 419811 Ext. 4103 Telex 236 98

Commutation sure
des faibles puissances:

SILBER - LEITKLEBER 6120

electrically conductive epoxy system, bonds all ma-
terials, cures at room temperature, high thermal
conductivity, no flux contamination, low electrical uA/uV a

resistance, excellent shielding, 0.0004 ohm/cm, ten- 100mA/60 v

sile 200 kp/cm? 220¢C. lOW level

EPOXY PRODUKTE GmbH & Co Electro-Appareils Olten SA
Vertriebs KG 6149 Fﬁrth/o. appareils de commande et de signalisation
transformateurs, convertisseurs

Tel.: 06253/4546 FS: 468458 commandes

Tannwaldstrasse 88, CH-4600 Olten, téléphone 062/2119 61
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COMPLETE
100 KILOGAUSS SYSTEM

This system includes —
Superconducting magnet rated 100 KG
at 2°K or 80 KG at 4.2°K.

Helium cryostat with vertical room
temperature 25 mm bore.

Power Supply/Programmer

Persistent Switch

Vacuum Pump

Liquid Helium Level Meter
Less than $12,500

SMALL MAGNETS
AND SYSTEMS
for
NMR
Mossbauer
Solid State
Magnetization
Magneto-optical
Superconductivity
Spin Flip Polarization
Nuclear Demagnetization
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"‘;- m-i—““’" . ik
| PEA
OF CRYOGENIC EQUIPMENT

o

diviszion matériel cryogénique

57/, av Carnot. 94500 Champigny/M . France
Tel:880.80.80 _Télex:AL CH A230884 F
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