NO. 3 VOL 19 MAY 1979







San Francisco Accelerator

The 1979 Particle Accelerator Con-
ference was held in San Francisco
from 12-14 March. It was in the
USA national series of such Con-
ferences which has, nevertheless,
broad international participation and
which has gained in importance
since the International Accelerator
Conferences (of which the last one
was in Serpukhov in 1977) became
less frequent. The USA series is also
distinct in giving considerable em-
phasis to practical applications of
accelerators.

With communications in the field
so very good, the San Francisco
Conference was not the scene of
dramatic revelations but it was the
scene of a most impressive demon-
stration of the quantity and quality of
work now being done in the acceler-
ator field. This is true both in relation
to the high energy physics research
programmes and to a broad spec-
trum of practical applications. It was
reflected in the number of partici-
pants, which passed the 900 mark
(some 100 up on the previous
record) and in the number of sub-
mitted papers which reached 450
(usually around 300).

In high energy physics, simply list-
ing the new and projected machines
conveys the same message— PETRA
has just come into operation, CESR
and PEP are nearing completion.
ISABELLE and the Energy Doubler
are authorized. The CERN antiproton
project is under way. LEP and UNK
are on the drawing board. Construc-
tion of the Peking machine is start-
ing. At the same time everyone now
has a synchrotron radiation source in
their back vyard, intense neutron
sources are round the corner, accel-
erators for diagnosis and cancer
therapy are a matter of optimization
rather than principle, radioisotope
dating with acceleration is blossom-
ing, the vital potential contribution of
accelerators to heavy ion fusion and
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fission breeders is under serious
study.

The big machines

The coming into operation of the
electron-positron storage ring PE-
TRA at DESY was given the number
one spot in the programme with a
report by Gus Voss. First stored
beams were achieved in the summer
of last year, within budget and within
schedule (as usual in the accelerator
field). Four interaction regions have
been brought into action and the first
physics results were published in
January. They covered R measure-
ments, QED tests, jet phenomena
and photon production. The TASSO,
PLUTO, JADE, MARK J and CELLO
detection systems are in operation
and decisions on experiments for
two remaining interaction regions
will be made during the next year.

Operating conditions for physics
are good with low background.
However, the behaviour of the
beams is qualitatively different from
what has been seen at DORIS and
SPEAR and the present limitation on
luminosity is a vertical instability
from an unknown source which is
very dependent on the beta value of
the interaction regions. Injecting at
high beta and manceuvring to low
beta for the experiments helps.
Bunch lengtheningis small and there
seems to be no trouble from higher
order mode losses.

The ultimate design aim is a lumi-
nosity of 1032 per cm?2 per s at
19 GeV. More r.f. has been installed
(32 out of the 64 cavities) in a
shutdown which began in February
to enable the peak energy to be
taken to 17 GeV. The remaining 32
cavities for 19 GeV will go in at the
end of the year. tnjection at present
uses the DORIS storage ring to
achieve adequate positron intensi-
ties. This will be replaced by a new

Conference

small storage ring called PIA (see
October issue 1977, page 326)
which is to be commissioned in the
summer of this year.

The remaining experimental halls
will come into action in 1981 and
there may then also be an attempt at
experiments with polarized beams.
Longer term, the use of supercon-
ducting cavities is being pursued in
collaboration with Karlsruhe and
CERN and the possibility of colliding
electron and proton beams is under
study in the project known as
PROPER (see November issue
1977, page 364).

Number 2 spot at the Conference
was given to the CERN proton-anti-
proton colliding beam facility (des-
cribed in detail in the September
issue 1978, page 291) for which
construction is now well under way.
Five experiments have now been
approved for the facility; the two big
ones UA1 and UA2 were covered in
the September articie and in the
March issue of this year, page 16. In
addition there will be a magnetic
monopole search, a measurement of
elastic scattering and total cross-
section and a streamer chamber
study of multi-particle production.
Altogether these experiments in-
volve 141 physicists drawn from ten
of the Member States of CERN.

The antiproton accumulator ring is
under construction and will use
stochastic cooling exclusively, fol-
lowing the excellent results from the
ICE experiments {reviewed at the
Conference by Lars Thorndahl). It
willaccumulate 6 x 10" antiprotons
in 24 hours and distribute them in six
buckets in the SPS ring. With these
values it is hoped to achieve proton-
antiproton collisions at an energy of
270 GeV and a luminosity of 1030,
The first AA ring tests are scheduled
for mid-1980 at which time the SPS
will begin an eight month shutdown
to prepare for colliding beam physics
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in 1981. Roy Billinge concluded his
talk on the exotic machine physics
built into the proton-antiproton facil-
ity by quoting, ‘The impossible is
what we have not tried yet'.

Boyce McDaniel covered the big
new projects in the USA. At the time
of the Conference there was feverish
activity around the 8 GeV electron-
positron storage ring CESR at Cor-
nell with the aim of achieving first
stored beams by 1 April. The hope of
the Cornell physicists is that, with
DORIS having to strain every muscle
to reach the upsilon mass region and
with PETRA and PEP more comfort-
able at higher energies, they will
have upsilon spectroscopy pretty
much to themselves.

CESR positron injection involves
the vernier scheme of bunch slipping
invented by Maury Tigner and it also
has ‘the most irregular lattice ever
constructed’. It will be a nice feat of
machine physics to bring it on the air
and eventually to push to the design
luminosity of 1032,

The Berkeley/Stanford PEP pro-
ject for 18 GeV electron-positron
colliding beams is still aiming for
completion in October of this year,
‘despite civil contractors, uncivil
contractors and the weather’. A
sector of the ring is completed and
installation of components is going
ahead rapidly. Three detection sys-
tems are expected to be ready for the
start up of the machine — Mark 11,
MAC and the free quark search. The
High Resolution Spectrometer and
Time Projection Chamber will proba-
bly follow some six months later.
When construction of the machine is
completed, PEP will become a regu-
lar part of the SLAC organization
where a PEP Division will be created
{looking after SPEAR also). At the
same time a single Experimental
Program Advisory Committee will
combine the present SLAC and PEP
Committees.
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At Fermilab the Energy Doubler/
Saver/Tevatron project has been
much encouraged by the achieve-
ment of an intense proton beam
through a string of 25 superconduct-
ing magnets installed under the
Main Ring, albeit at comparatively
low field {equivalent to 100 GeV as
reported in our April issue). The
beam behaviour through the mag-
nets was as expected and could be
controlled. Performance of the refri-
geration system looked good.

This is an important step along the
way to the Energy Doubler, which
became an authorized project from
October of last year. A small reduc-
tion in the bending magnet length
has just been decided to give more
room around the ring and this will be
implemented on the magnets to be
built from now on.

There are various colliding beam
options open to Fermilab when they
have the Doubler ring installed.

Construction work under way for the
Antiproton Accumulator (AA) ring at CERN,
as part of the project to use the SPS proton
synchrotron as a proton-antiproton colliding
beam facility.

{Photo CERN 103.3.79)

Amongst them, the better vacuum in
the Doubler should open up the
possibility of proton-antiproton phy-
sics at acceptable luminosities and,
to this end, electron cooling is being
studied at the Laboratory (reviewed
at the Conference by Fred Mills).
Protons from the Booster have been
stored in the electron cooling ring
and cooling experiments are sched-
uled to start soon.

At the same time, the addition of
stochastic cooling is being investi-
gated in collaboration with Berkeley
and Argonne and cooling at high
energies with a small electron ring
(see April issue 1978, page 109) is
still being given some thought
(reviewed at the Conference by
Dave Cline).

The other big project involving
superconducting magnets is the
400 GeV proton-proton storage
rings, ISABELLE, authorized last
year for construction at Brookhaven.
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The string of superconducting magnets
threaded through the support stand of the
Main Ring Magnets at Fermilab. Beam has
been taken through a string of twenty-five
magnets at 100 GeV.

(Photo Fermilab)

Work on the site has started and the
design of the experimental halls is
under way. Detector development
has been initiated in the group of Bob
Willis and an AGS beam will be
devoted to testing ISABELLE detec-
tors.

On the superconducting magnet
front, the story is not yet happy. The
immediate aim is to build and test a
full cell of the machine lattice but the
latest magnet, assembled with coils
produced in industry, did not perform
well, exhibiting excessive training,
and the causes are not clear.

Building a superconducting accel-
erator has proved far more difficult
than could be anticipated when
Peter Smith of Rutherford opened
the door in the mid-1960s with his
intrinsically stable pulsed supercon-
ductor. It has not been seriously
pursued in Europe for some time and
Berkeley, Brookhaven and Fermilab
have all had a hard struggle.
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We are left with the different
approaches at Brookhaven and
Fermilab which could prove very
revealing. Brookhaven have a mag-
net design with warm bore and the
magnet iron at liquid helium temper-
ature (563 000 tons in all!). Fermilab
have a magnet design with cold bore
and warm iron. (In this situation Pief
Panofsky could not resist the remark
that the superconductivity commun-
ity divides into two categories —
cold bores and warm bores.) C. Ben-
venuti reported an interesting ex-
periment at the CERN ISR with a
cold bore insertion; under all the
tested conditions the vacuum re-
mained stable with currents to
above 40 A.

There was much talk about the
LEP project {see December issue
1978) — the large electron positron
ring which is being promoted as
Europe’s next step in high energy
physics facilities and which was

described at the Conference by
Wolfgang Schnell. This talk was no
doubt stimulated by the New York
Times and San Francisco Chronicle
reports headlined ‘12 Nations Ap-
prove Big Nuclear Device’ (which we
hope is only optimistic by two
years).

Other paper$ at the Conference
might well have a bearing on the LEP
project. One of them was from Los
Alamos (reported by Paul Tallerico)
where they are pursuing the gyrocon
technique to achieve higher r.f.
amplifier efficiencies following the
pioneering work at Novosibirsk. One
of LEP’s biggest problems (in terms
of peak achievable energy, power
consumption and cost) is the neces-
sary r.f. power and any gain in ampli-
fier efficiency would be of great
interest. The Los Alamos work is
concentrating on a 450 MHz,
650 kW gyrocon with a gain of 30
and a calculated efficiency of 82 %. It
is hoped to have the device ready for
first tests in the Fall.

Another relevant paper, given by
J. Spencer, came from SLAC and the
Stanford Synchrotron Radiation La-
boratory. On 28 February a ‘wiggler’
was operated to produce synchro-
tron radiation for the first time in the
SPEAR storage ring. It is a small
seven pole device, 1.25m long,
which can be powered up to fields of
1.8 T. It gave about a six-fold boost
in radiation intensity and of course,
due to the sharper bends which it
introduces in the beam, gave higher
frequency radiation. The synchro-
tron radiation users are delighted
withits performance and that delight
is shared by storage ring enthusiasts
because, with the wiggler in opera-
tion, the luminosity in SPEAR rose by
about 25 %.

Which leads naturally into the
topic of synchrotron radiation
sources — a topic which is now so
big thatinno way can we do it justice
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in a general review article on the
Accelerator Conference. Arthur
Bienenstock covered major applica-
tions — the remarkably detailed
atomic structure information com-
ing from EXAFS, greatly improved
and speeded X-ray diffraction work,
microlithography for large scale high
density integrated circuits, etc...

Arie Van Steenbergen reviewed
the present major projects. The
extensions of SSRL (soon to benefit
from 50% dedicated use), the new
machines — ALADDIN at Wiscon-
sin, CHESS on CESR at Cornell, SRS
at Daresbury, NSLS at Brookhaven
and the photon factory at KEK, will
all be in operation in a few years’
time.

Among the newcomers is an
800 MeV electron storage ring,
BESSY, now under construction in
Berlin for research with vacuum
ultra-violet radiation ({leaving the
higher frequency range to DORIS at
DESY where the coming into opera-
tion of PETRA will liberate more
dedicated time). Also in Europe, a
Committee of the European Science
Foundation is well advanced in a
design of a major multi-nation facil-
ity described by Jerry Thompson.
We will be coming back to this when
the detailed feasibility study is
published.

The new field of radioisotope
dating had a very enthusiastic
presentation from Richard Muller.
Our very first article on this topic
appeared only in the March issue of
last year {page 81) but he threatened
a growth rate in this research similar
to that using synchrotron radiation
with applications in archaeology,
energy physics, geology, astrophy-
sics, oceanography, climatology and
theology. (The accelerator field has
no need to worry for soon we will
also have God on our side.) There are
now groups working on accelerators
in the USA, England, Canada and a
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Layout of the 400 GeV proton-proton storage
rings ISABELLE and their injection lines
from the AGS at Brookhaven. Site work for
ISABELLE has started.
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strong team from Orsay and Greno-
ble in France.

The technique involves accelerat-
ing tiny quantities of matter, drawn
from an ion source, to some tens of
MeV and analysing it by mass spec-
trography. Only milligrams of a
substance are needed to do "acceler-
ator dating’, compared to grams for
the traditional radiocarbon dating,
and the analysis can be done much
faster. The accuracy is not yet as

good as radiocarbon dating and care
has to be taken to eliminate back-
ground but, for a comparatively new
technique, its applications are grow-
ing fast.

‘Accelerators in medicine” has
been on the programme for several
years and J.R. Stewart reviewed the
use in cancer therapy of photon,
electron, neutron, proton, pion and
heavy ion beams. Pions and heavy
ions can be applied with better dose
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The beam transport system installed in the
south injection tunnel of the PEP
electron-positron storage ring. First operation
of PEP is scheduled for October.

{Photo SLAC)

distributions and have enhanced
biological effects which has made
their use worth pursuing despite the
greater difficulties of producing
beams. Los Alamos and Berkeley, for
pions and heavy ions respectively,
have played pioneering roles.
Stewart maintained that the USA
is now ready for a coordinated
national programme for the use of
accelerated beams in hospitals
rather than Laboratories. This could
begin with neutron and proton
beams and, after more research, be
followed by pion and ion beams.
On the increasingly desperate
energy front, Pierre Grand talked
about the latest thinking about the
use of accelerators to breed fuel for
fission reactors (see the article in the
May issue 1978, page 152). A
scheme known as LAFER (Linear
Accelerator Fue! Enricher Regenera-
tor) is being considered at Brook-
haven. in principle with a linac giving
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some 300 mA at 1 GeV, a dozen
reactors of the CANDU type could
be kept fuelled. These accelerator
parameters are frightening in them-
selves but the target problems look
even more severe. Nevertheless, the
implications of success with such a
scheme are tremendous and it
merits serious examination to see
just how far the necessary tech-
nology can be taken.

Terry Godlove covered progress in
the design of intense heavy ion beam
systems to achieve fusion by the
bombardment of deuterium-tritium
pellets. Some 100 TWin 10 ns need
to be delivered to a 2 mm pellet.
Energy deposition requirements of
about 20 MJ per gram limit the
energy to around 20 GeV.

The proposed systems are now
crystallizing out on two approaches
— banks of r.f. linacs feeding accu-
mulator synchrotron rings or rf.
linacs followed by induction linacs.

The induction linac has much in its
favour because of its essential
simplicity but it requires more R and
D to confirm its potential particularly
with regard to space charge prob-
lems at injection.

It is now accepted that the
concept of the heavy ion route to
fusion has been validated and there
is high confidence in the ability to
master the accelerator technology
problems which remain. Argonne,
Berkeley and Brookhaven are in-
volved in this work. It is hoped to
launch a Heavy ion Demonstration
Experiment (HIDE) for some 20 to
100 kJ at 5 GeV fairly soon followed
by an Engineering Test Facility (ETF)
for 20 GeV around 1987. A decade
later an Experimental Power Reactor
could be built. Godlove finished his
talk with the words that this is ‘an
extremely exciting application of
decades of accelerator technology.’

The other big contributions to the
fusion scene from accelerators are in
the building of neutral beam injec-
tors for Tokamak magnetic confine-
ment systems and the building of a
high intensity deuteron linac for the
production of 14 MeV neutrons to
study fusion environmental condi-
tions. Wulf Kunkel described the
multi-megawatt neutral beam injec-
tors for the Tokamak Fusion Test
Reactor at the Princeton Plasma
Physics Laboratory.

Los Alamos are building a 5 MeV
deuteron linac prototype for the
FMIT (Fusion Materials Irradiation
Test) facility to be constructed at
Hanford and their work on sources,
accelerator structures, r.f. etc. was
reported by Bob Jameson. They are
very interested in the novel structure
with space uniform high frequency
focusing, described at the Confer-
ence by N.V. Lazarev from the
Moscow Institute for Theoretical
and Experimental Physics. Such
structures could achieve bunched
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beams from d.c. beams ready for the
subsequent accelerating cavities.

Yet another field where accelera-
tors are now taking over is in the
provision of intense neutron beams.
Argonne are commissioning an In-
tense Pulsed Neutron Source (see
September issue 1978, page 301)
and have a more advanced project
on the table. Rutherford are starting
construction of a Spallation Neutron
Source, SNS (see May issue 19786,
page 170).

A participant at the Conference
quoted Lord Rutherford's famous
remark ‘All science is either physics
or stamp-collecting’. Well, accelera-
tors are obviously contributing enor-
mously to the advance of physics but
it is gratifying that they are also
enabling some very fine stamp-
collecting to be done.
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Around the Laboratories

Decays of upsilon particles produced in the
new PETRA electron-positron storage ring
at DESY show a clear three-pronged pattern.
This is vital evidence in favour of the colour
picture of inter-quark forces, with gluons
acting as the inter-quark messengers.

{Photo DESY)

r UPSILON

DESY
Three jets in upsilon
decays

There was considerable excitement
at DESY on 30 March when the
PLUTO group presented the results
of a search for a three-jet structure
in the decays of upsilon particles at
the new PETRA electron-positron
storage ring.

Theorists have been predicting
that the upsilon, a bound state of a
heavy quark and its antiquark,
should show signs of the production
of three gluons, in much the same
way that positronium, a bound state
of a positron and an electron, decays
into three photons. Production of
three gluons should produce a de-
finite trident of hadronic matter in
upsilon decays.

The PLUTO group saw the upsilon
last year at DORIS {see June 1978

issue, page 202), and searched hard
for evidence of three-jet structure in
the decays, but the results were not
conclusive. Now the new data from
the detector, sited at PETRA, shows
clear evidence for three jets.

if confirmed, this observation pro-
vides vital evidence for the colour
picture of inter-quark forces where
the gluons carry colour between the
quarks. With quantum chromody-
namics, the theory describing these
inter-quark forces, currently in such
good shape, this new observation
could mark a great new step forward
in our understanding of the structure
of matter.

The key to these latest PLUTO
results lies in the inclusion of neutral
particles, such as the neutral pion
and eta meson, which allows a more
complete reconstruction of each
event. The identification of the jet
axis is made using high momentum
particles, avoiding analysis difficul-
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In the foreground, the two furnaces of the
CERN niobium-tin production facility, seen
removed from their vacuum tank (rear). To
make the superconductors, a thin niobium
tape is passed through a bath of liquid tin
in a high vacuum. This process was not
available commercially and had to be
specially developed at CERN.

{Photo CERN 37.3.79)

ties with low momentum particles.

The results presented were of the
polar angle dependence of the
energy flux with respect to a jet axis
and of the angular separation of the
jets. The data agrees well with the
pattern expected from a true three-
jet decay, and is in clear disagree-
ment with both a. ‘phase-space’
model with no specific particle
correlations, and a two-jet model.

CERN

6 Tesla
superconducting
persistent dipole

Shortly after the discovery of techni-
cally useful type Il superconductors
with high critical temperature and
fields (such as niobium-titanium and
niobium-tin), the idea emerged of
using them to shield or trap high
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magnetic fields without any elec-
trodynamic losses. Such losses can
be avoided by inducing persistent
currents in appropriately-shaped su-
perconductors.

For example, normally a niobium-
tin tube in an axial magnetic field is
penetrated by the field over its whole
structure. However if the tube is
cooled below the superconducting
transition temperature and the ap-
plied field is then removed, persist-
ent currents are induced which trap
the original magnetic flux inside the
tube. In a normal conducting device
{like a copper tube) the induced
currents would die away quickly
because of the finite ohmic resist-
ance, but they persist if the device is
superconducting. Alternatively, if the
tube is already superconducting
before the external field is applied,
the induced currents will shield its
bore from the external field.

This principle was applied at

CERN, for example, using a shielding
tube to give a field-free path for low
momentum particles through the
transverse fringe field of the 2 m
bubble chamber magnet (see June
1972 issue, page 202). Niobium-
titanium foils, forming a tube in two
halfshells with dipole characteris-
tics, were used. Subsequent work at
CERN aimed at shielding and trap-
ping higher fields gave unsatisfac-
tory results, the critical problem
being the electrodynamic stability of
the niobium-titanium foils, which
limited the maximum trapped field to
about 2.5 T. Earlier work at Bell and
RCA Laboratories showed that
higher fields were attainable with
niobium-tin, and at CERN a 50 mm
long dipole using commercially-
available niobium-tin tape had suc-
cessfully shielded and trapped fields
upto42T.

Niobium-titanium foil of large
width is readily available but the
small width of the commercial
niobium-tin tape (up to 60 mm)
limited its use to small diameter
applications. Bending magnets re-
quire a minimum tape width of at
least 200 mm. This was unobtain-
able in Europe or the USA and had to
be produced at CERN.

Development of wide niobium-tin
tape was started at CERN in 1976
by a small team led by F. Sernetz,
using the 'liquid diffusion’ technique
in which a thin niobium tape is
passed through a bath of liquid tin at
about 1000° C in a high vacuum. Tin
atoms diffuse into the tape creating
a niobium-tin layer about 4 pm thick.
To construct a larger facility, a great
number of new technological prob-
lems had to be solved, but now a
220 mm wide niobium-tin tape can
be produced up to 100 m long and
down to 0.03 mm in thickness.
Short sample critical current density
is comparable to that of commer-
cially available tape.
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To check the quality of the tapes
for large-scale applications, several
small model dipoles with 25 mm
bore and 180 mm long were made.
In the tests, for example, a dipole
with 176 layers of niobium-tin foil
0.035 mm thick and interleaved
with copper for stabilization shielded
49T and trapped 5.9 T, both at
4.2 K. The results agree with predic-
tions based on a short sample critical
current. The maximum allowable
charge rate was dependent on the
stabilization technique applied. The
maximum trapped field was limited
only by the field available in the 6 T
charging magnet.

These tests show that the quality
of the CERN niobium-tin tape will
allow the production of large and
simple high field persistent magnets
for a variety of applications.

Filming an
experiment

Particle physics tries to answer the
basic questions on the ultimate
composition of matter and must be
considered as an integral part of our
culture, but because many of the
concepts are difficult to explain in
simple terms for the uninitiated, the
subject often remains shrouded in
mystery.

Some noble attempts have been
made to break down these barriers
and make the subject more compre-
hensible to a general audience. One
notable example is the Open Univer-
sity in the UK, a novel education
project which enables the general
public to follow university-level
courses in a wide range of subjectsiin
their own time.

Besides specially-written texts,
the courses make wide use of BBC
radio and television, and special
units have been set up to produce
Open University broadcasts. Pro-
grammes introducing particle phy-
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The BBC/Open University film crew prepare
to shoot the first sequences for their film
of an experiment at the SPS
proton-antiproton collider.

{Photo CERN 249.3.79)

DR R P

sics form part of the Open Univer-
sity’s basic science courses, while
others are also aimed at a more
general audience. BBC/Open Uni-
versity teams have been frequent
visitors to CERN to compile material
for these broadcasts.

Following a suggestion by Roger
Anthoine of CERN’s Press and Visits
Service, a BBC/0U film unit has
now embarked on a major new
project to film a single experiment
and document its progress from
initial proposal and planning right
through to final results, giving a
glimpse of all the behind-the-scenes
work required these days to discover
new things in physics.

The experiment which has been
chosen is the UA1 collaboration at
the SPS proton-antiproton collider,
in which an Aachen / Annecy /
Birmingham / CERN / London /
Paris / Riverside / Rome / Ruther-
ford / Saclay / Vienna group is

building a large detector to look for
new phenomena (see September
1978 issue, page 291).

The film project is being supported
jointly by CERN and the Open
University, and several final versions
are planned. Four different language
editions are to be produced of a film
for showing at CERN to general
interest visitors, while a more scien-
tifically literate full-length documen-
tary version will be produced both for
CERN and for transmission on BBC
Television.

In March, the film crew visited
CERN to film the first sequences,
including earthmoving for the new
underground hall to house the
experiment. This will be followed up
by visits to the collaborating Labora-
tories where apparatus is being built,
and by further trips to CERN to
monitor assembly and testing before
data-taking begins in earnest.

With the SPS proton-antiproton
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collider opening up a new range of
energy and with the intermediate
bosons of weak interactions looming
on the horizon, the filmmakers could
also find themselves in on one of the
biggest scientific discoveries of the
Century.

Synchrotron radiation
from protons

in the September issue of 1978
(page 294) we reported the first ever
observation of synchrotron radiation
from an orbiting proton beam in the
SPS. Though the proton mass and
energy (even in the SPS and Fermi-
lab machines) indicate negligible
radiation according to classical theo-
ry, R. Coisson deduced that effects
could be seen at field discontinuities,
such as at the edge of a magnet. This
was shown to be true in the first
qualitative experiments at CERN last
August which saw a radiation spot
on a TV screen, at energies above
350 GeV and intensities above
6 x 102 protons per pulse, increas-
ing with energy and intensity.

Since then the observations have
been refined. Synchrotron light has
been detected at intensities as low
as 10" and it has been shown that
the light has a 23 ps amplitude
modulation corresponding to the
beam structure. In addition, the light
is highly horizontally polarized as
expected of synchrotron radiation.
The quantitative measurements,
using a photomultiplier, on the varia-
tions of the radiation with the char-
acteristics of the proton beam, are in
agreement with the theory.

These observations are encourag-
ing for the proton-antiproton pro-
jects which could use synchrotron
radiation at magnet edges for profile
measurements on the two orbiting
beams. More detailed information
will appear in a paper by R. Bossart,
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J. Bosser, L. Burnod, R. Coisson,
E. d’Amico, A. Hofmann and J. Mann
to be published in Nuclear Instru-
ments and Methods.

FERMILAB
Operation successes

A major reliability campaign is under
way at Fermilab and since 1 Fe-
bruary the accelerator has averaged
1078 protons per week. A new single
pulse intensity record of 2.7 x 103
protons was set on 21 February.
These impressive records result
from a combination of a seven
second duty cycle resulting from
350 GeV operation, high reliability
and high injection intensity.

Recently, Russ Huson, Head of the
Accelerator, has subdivided the Divi-
sion into three parts. One group,
headed by Rolland Johnson, is
concerned with the 400 GeV pro-
gramme. Rich Orr is in charge of
another group handling installation
of the Tevatron. Don Young heads
the third group studying accelerator
aspects of colliding beam physics
{including the operation of the new
200 MeV cooling ring).

The 400 GeV programme group
has to satisfy the goals of the high
energy physics programme regard-
ing operation of the present acceler-
ator; itincludes the Linac, (headed by
Curt Owen), Booster (Chuck Anken-
brandt), Main Ring (Frank Turkot),
External Beams (Roger Dixon) and
Operations (Jim MaclLachlan and
Jeff Gannon).

From mid-November last year to
mid-March the accelerator has oper-
ated at 350 GeV for certain neutrino
experiments needing lower muon
backgrounds. The lower energy
operation has also allowed a short
cycle time. This, combined with
higher reliability, has allowed record

numbers of protons to be delivered
to experiments. At the beginning of
the year, operation changed from a
three-week cycle to a weekly cycle.
In this mode, the accelerator has
operated with a 7.5 s cycle and
1 s flat-top to give the average of
10'8 protons per week from the
beginning of February through the
first week in March when a two
month shutdown began.

At the beginning of the shutdown
an eighty hour period was devoted to
studying accelerator operation at
450 GeV.. The machine was off for
only ten hours due to equipment
problems almost entirely unrelated
to the increased energy. For the
450 GeV run the beam intensity
reached 2.1 x10'? protons per
pulse. Consideration is now being
given to some operation at energies
above 400 GeV in the near future.

For some time, the beam intensity
provided to the experiments has
been principally limited by beam
instabilities during resonant extrac-
tion which result in uncomfortable
levels of radioactivity in the transfer
hall. The understanding and cure of
this limitation continues to have the
highest priority of the conventional
accelerator programme.

Another serious limitation is fund-
ing constraints on the power bill.
Operation of the machine is now
normally keyed to the reduced cost
of electricity at night and on week-
ends. Thus, typically, the average
power used in the main ring changes
from 47 MW to 30 MW on week-
day mornings and back again in the
evening. Operation in this mode has
an impact on reliability. Work is in
progress to facilitate the day-night
changeover and diminish the pertur-
bations on operations. For 350 GeV
there is essentially no change in the
day-night power level because of the
reduced operating power required.

There have been notable accom-
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plishments in the Linac and Booster
in the past year also, including the
implementation and development of
negative hydrogen ion injection into
the Booster.

The ion source has turned out to
be extremely reliable with an output
of bO to 60 mA. |t also provides
great flexibility for the needs of the
Cancer Therapy Facility and the
electron cooling ring.

At the Booster end of the Linac,
the ions are stripped in a carbon foil
which seems indestructible by the
beam. This method of injecting by
charge exchange allows virtually any
number of protons to be injected into
the best phase space of the Booster.
Other improvements to the Booster
combined with negative ion injection
have produced the intensity record
of 3 x 102 ppp. This, in turn, cor-
responds to a potential of 3.9 x
103 protons which could be in-
jected into the Main Ring.
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Old accelerators
never die

One feature of the technology asso-
ciated with high energy physics is
the re-use of the magnets of retired
accelerators in the form of magnetic
spectrometers. Examples include
the Chicago cyclotron magnet being
used in the Muon Laboratory at
Fermilab and the yoke of the Carne-
gie Mellon cyclotron which currently
dominates intersection region 1-2
at the CERN I1SR. The latest example
is the first synchrotron magnet to be
used in this manner — the magnet
from the Cosmotron, which oper-
ated in its previous incarnation as a
3 GeV accelerator at Brookhaven
which began operation in 1952,
The Cosmotron magnets are being
installed as elements of a toroidal
muon spectrometer by members of
a Chicago-Princeton collaboration

The resurrected magnets of the Brookhaven
Cosmotron in use for a muon experiment
at Fermilab.

{Photo Fermilab)

studying muon pairs of high invariant
mass including upsilon, other heavy
resonances and the di-muon con-
tinuum. The experiment will be fed
by an intense pion beam with 10° to
1070 negative pions per pulse in the
High Intensity Laboratory. Muons
will be identified and their momenta
measured as they pass through the
octagonal shaped iron yokes of the
Cosmotron magnets.

The pole pieces of the old acceler-
ator have been reshaped and plug-
ged with iron in order to complete
the toroid. Five toroids are to be
used; each 1.5m thick, 2.4 m in
diameter. In addition, two smailer
toroids and a hadron absorbing wall
make a total thickness of over 11 m
of iron.

Particle trajectories are measured
with seven planes of drift chambers,
one after each toroid. The old
vacuum chamber gap in the Cosmo-
tron has been a particularly con-
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venient feature permitting easy coil
installation. Non-interacting beam
and much of the unwanted hadrons
produced in the target pass un-
observed through the apparatus. The
gap has also facilitated the installa-
tion of a small, iron-free passage for
precision observation of particles
produced at 90° in the centre of
mass.

LOS ALAMOS
Meeting on neutron
sources

Accelerator technology has devel-
oped beyond particle and nuclear
physics to cover newer research
areas — solid state and atomic
physics users of synchrotron radia-
tion sources — muon beams for
muon spin rotation — biomedical
users of electron, proton, heavy ion
and pion beams — and now nuclear
engineering materials science and
other users of intense pulsed Spalla-
tion Neutron Sources {SNS).

The activities reported at the Inter-
national Collaboration on Advanced
Neutron Sources meeting at Los
Alamos in March illustrate this
growth. This ICANS meeting was
the third in a series which appears to
be becoming a regular feature in this
vigorous new field.

SNS representatives came from
Canada, the UK, Japan, Switzerland,
Germany and the US to share infor-
mation on designs for accelerator-
based neutron sources. Some facili-
ties are in the early stages of opera-
tion while others are in various
stages of design or construction.

The typical SNS facility consists of
a 500-1000 MeV proton accelera-
tor, a target station which is both
beam stop and neutron moderator,
and neutron flight tubes and spec-
trometer systems. Among the im-
portant design options are the type
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of accelerator, peak proton current,
the proton beam time structure
(affecting the usable time-of-flight
range for neutrons), and the neutron
intensity and spectrum.

The proton source may be an
existing accelerator, as with the
meson factories LAMPF, SIN and
TRIUMF — or an existing booster
synchrotron as at Argonne and KEK.
New accelerators are planned at
Rutherford and Karlsruhe.

The KEK neutron source KENS,
described by M. Sasaki, will use the
existing 500 MeV booster machine
to deliver 6 x 10" protons per pulse
at an effective average of 15 pulses
per s, time-shared with beam
headed for injection into the 12 GeV
accelerator.

The Rutherford project, reported
by J.T. Hyman, is an 800 MeV
200 pa synchrotron concentric with
the decommissioned Nimrod ring.
The Argonne Booster Il runs at
500 MeV delivering 8 x 10" pro-
tons per pulse at 15 pulses per s. A
high intensity synchrotron proposed
for a later stage would deliver up to
500 pa. A 10 ma 500-1000 MeV
linac is being considered by a
Karlsruhe-Jilich team.

The Karlsruhe accelerator would
deliver 5 Megawatts average beam
power. J.C. Vetter reported that a
pair of sector-focused cyclotrons is a
design alternative to the linac. How-
ever with 100 ma pulsed current, the
linac may be the safer design. The
beam loading factor would be high,
so it would take little more r.f. to
power a linac in comparison with
cyclotron.

The target design work, described
by G.S. Bauer, is the responsibility of
the Julich team. Target power den-
sities obviously exceed anything
experienced at present. A storage
ring at the end of the Karlsruhe linac
is being considered for changing
pulse lengths and rates, as is the

case in the storage ring at Los
Alamos.

The three meson factories use the
primary beam stop as a neutron
source. The beam stop facility is
highly developed at SIN and
TRIUMF. The principal use of the
beam stop area at LAMPF is for
radiation damayge experiments. The
WNR facility at LAMPF has two
large stations and is designed for
20 pa. An upgrade is planned to
permit 100 pa operation in conjunc-
tion with a storage ring which is now
being designed.

Among the laboratories with oper-
ating experience is Argonne with the
Zing-P’ test bed. N. Swanson des-
cribed work on targets and instru-
mentation. The instrumentation de-
veloped is on various neutron spec-
trometers and on provisions for
proton and neutron radiography.
Swanson also drew attention to the
reactor-like construction of the
targeting facilities.

All ring machines, including the
LAMPF-WNR storage ring, use or
will use H™ stripping injection. Thus
intense H™ source technology is an
important component of the design
picture. Fast cycling machines with
15 pulses per s minimum are the rule
for puised neutron sources. This is a
challenge for the synchrotron de-
signs. The 50 Hz Rutherford syn-
chrotron must use a non-conductive
beam tube to eliminate eddy cur-
rents from the magnet ramp.

A more speculative field is electro-
nuclear fuel enrichment, a possible
project discussed by J. Fraser from
the Canadian Chalk River National
Laboratory. Los Alamos has made a
systems study of an enrichment

facility.

Each medium-energy beam pro-
ton vyields 20-30 spallation neu-
trons. Typical thermal neutron fluxes
available at the experimenter's end
of the beam pipe are 10'4 neutrons
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per cm?2 per s. This is claims to
exceed the flux available from fission
reactors.

Ironically there are certain to be
SNS experiments to study reactor
material radiation damage. The use-
ful energy range may include quite
energetic neutrons, and a likely use
would be cross-section measure-
ments. Other advantages of acceler-
ator neutron sources include mini-
mal handling of radioactive material
and instant shut-off. SNS is a field
which in a brief period has definitely
entered the big machine stage. The
ICANS collaboration plans addi-
tional timely meetings, with the next
tentatively scheduled at Rutherford
in September.

TRIUMF
New beamlines
commissioned

In a six-week shutdown at the end of
1978, several major projects were
completed. Three of them are asso-
ciated with the high intensity proton
line (1A} an additional (thin) target
station (1AT1), a slow pion/muon
channel (M13) and a low intensity
proton branch line (1B). Work in the
cyclotron itself has resulted in
improved r.f. operation and stability
and in the extraction of single turns
at 200 MeV, giving reduced energy
spread (0.2 MeV rather than the
usual 1.0 MeV).

After the shutdown, beam was
delivered to lines 4A and 4B in the
Proton Area while work continued
around line 1A in the Meson Area.
The new 1B ('Peanuts’) low intensity
proton line branching off 1A was
completed and received beam by the
end of January. Inthe course of three
shifts, beams at 200, 250, 300 and
350 MeV were successfully com-
missioned with final spot sizes less
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than 5 x 10 mm?2; higher energy
beams will be run when a delayed
power supply becomes available.
The line was designed and shielded
for 10 nAcurrents; 15 nA have been
run without detectable radiation
fields in the Meson Area.

The purpose of 1B is to provide a
branch off 1A, the high intensity line
dedicated to pion, muon and neutron
production, where experiments on
proton-induced reactions can be
performed when intrinsically low-
intensity beams are being acceler-
ated (e.g. polarized or high energy
resolution beams). Besides its pri-
mary role as a meson factory,
TRIUMF has a second important role
to play as a source of variable energy
proton beams between 180 and
520 MeV; indeed it is at present the
only accelerator producing protons
directly over this energy range with-
out degradation.

Experiments requiring unpolarized

The new slow and stopping pion/muon
channel M13 at TRIUMF seen before the
installation of shielding.

{Photo TRIUMF)

protons and regular energy spread
can be mounted on lines 4A or 4B
and run simultaneously with pion or
muon experiments fed from targets
in line 1TA. A polarized source is
available and slit-selected beams of
higher energy resolution are being
developed (the fraction of beam
delivered to line 4 can be varied
between unity and one ten thou-
sandth by suitable choice of the
shape and height of the extraction
foil).

The Lamb shift polarized source
provides a 200 nA extracted proton
beam with more than 70 per cent
polarization at all energies. The slit-
selected beams have comparable
intensities. These beams are too
weak to be useful for pion produc-
tion, so that when they are run (20-
30% of the scheduled time, depend-
ing on demand) line 1A is effectively
shut off. Previously this meant that
only one of the two extracted beams
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was utilizable. With 1B operational
both beams can now be utilized,
whether they are of high or low
intensity.

The first experiment mounted on
line 1B is a continuation of earlier
studies of the pion production reac-
tion by a University of British Colum-
bia group {see March 1978 issue,
page 66). They have recently assem-
bled a new magnetic spectrograph
based ona 65 cm Browne-Buechner
magnet, to replace their previous
50 cm spectrometer. The new mag-
net is designed to handle pions of up
to 110 MeV along the central ray,
with an angular range of 35°-145°,
momentum resolution of about 0.1
per cent, and acceptances of 30 per
cent in momentum and about 9 msr
in solid angle. The spectrometer is
currently being commissioned with
beam.

In 1A a new thin pion production
target (T1) has been installed. As in
the thick production target T2 there
are five target positions on a vertical
ladder. Three thin targets are avail-
able at present — 0.3 cm carbon,
0.3 cm vanadium and 2.5 cm beryl-
lium.T1 is designed to feed the M 11
high resolution fast pion channel
(scheduled for completion early in
1980) and the M13 slow pion/
muon channel. M13 takes off at
135° in imitation of M9, which has
relatively low electron and fast
neutron contamination. The channel
is designed for beams below
130 MeV (50 MeV pions) and is
9.5 m long with two opposing 60°
bends.

Tests with an alpha source
showed that the channel properties
are very similar to those predicted
(solid angle acceptance 30 msr,
momentum resolution 0.8 per cent
with slits closed and a small source).
The T1 target first received beam on
b March and the M 13 channel was
first run the same night. The pion flux
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at 91 MeV using the 0.3 cm carbon
target was about 105 positive pions
per s per WA protons, in agreement
with expectations. Work continues
on optimizing the channel parame-
ters and studying its performance.

Line 1A was brought back into
operation for pion and muon produc-
tion from the thick target T2 in
February. The normal proton current
continues tobe 10 or 20 yA, with an
increasing frequency of 100 upA
shifts. During 1979 just over 10 per
cent of the high-current running is
being scheduled at 100 pA. The
integrated charge delivered will be
about 75 000 pA-h, a factor three
greater than in 1978 (27000 pA-h
— itself a factor three greater than
for 1977). The longest 100 pA run
so far occurred in March when
100 uA was run successfully for
three days.

Physics
monitor

Parity violation
in real life

For some twenty-five years, it has
been well known that when the
weak force is in action, Nature cares
about the direction in which things
happen, so that there is an asym-
metry between left and right. As a
result of this parity violation, the
electrons given off in natural beta
decay tend to be ‘left-handed’, spin-
ning anticlockwise when viewed
along their direction of motion.

Another left-right asymmetry in
Nature has been known and studied
for much longer. Many organic
substances rotate polarized light to
the left, while substances capable of
rotating polarized light the other way
are somewhat rarer. The origins of
this asymmetry have long been a
mystery, but recent attempts have
been made to link the macroscopic
asymmetry of large molecules to the
microscopic parity violation of beta
decay.

One naturally occurring beta-
active substance is carbon-14,
formed by the bombardment of
atmospheric nitrogen by cosmic ray
neutrons. During their evolution,
complex molecules were continually
bombarded by the preferentially left-
handed electrons from the decay of
this isotope, and the left-right asym-
metry now seen in organic sub-
stances could be the footprint of
these early interactions.

To test this hypothesis, experi-
ments have been carried out at Stan-
ford with low energy polarized elec-
trons. A target containing an equal
mixture of optically left-handed and
right-handed leucine (an amino-
acid) was bombarded with abeam of
180 eV polarized electrons, and the
results analysed using a gas chroma-
tograph.

It was found that for left-handed
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electrons, like the majority of those
seen in beta decay, the right-handed
proportion of the sample decom-
posed much more than the left-
handed. When the incident electrons
were polarized right-handedly, the
reverse effect was seen.

Quantitative measurements were
difficult, but the experiment showed
clearly how beta-decay could be
responsible for the buildup of opti-
cally left-handed varieties of mole-
cules in Nature. Further progress
seems to depend on making these
polarization measurements more
precise.

The unstable proton?

During the past few years it has
become increasingly probable that
we are on the verge of a major
breakthrough in our continual quest
to simplify our description of Na-
ture.

As a result of the theory usually
called the Weinberg-Salam model
(but in fact due to the efforts of many
other physicists as well), the forces
of electromagnetism and weak
(radioactive) decay appear to be two
aspects of the same fundamental
‘electroweak’ force (see July/
August 1978 issue, page 245).

Spurred by the remarkable suc-
cess of this electroweak unification,
and by the achievements of quan-

“tum chromodynamics as a candi-
date theory of strong interactions,
many theorists have begun to build
more ambitious unification schemes
which encompass the strong as well
as the electromagnetic and weak
interactions. The aspirations behind
these theories are apparent from the
term ‘grand unification’.

Quantum chromodynamics tells
us that the forces between quarks,
although intense on the nuclear
scale, appear to decrease as the
interaction volume decreases. This
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means that at extremely high ener-
gies, the strengths of the apparently
highly dissimilar strong and elec-
troweak forces could converge (see
November 1978 issue, page 399).

The basic particles in the elec-
troweak theory are quarks and
leptons, arranged in distinct ‘genera-
tions’. The up and down'quarks are
traditionally associated with the
electron and its neutrino, the strange
and charmed quarks with the muon
and its neutrino. Heavier quarks and
the new tau lepton also fit nicely into
the picture. While in principle the
number of these families can be
continually increased, cosmological
arguments can limit the possible
number of different types of neu-
trino, offering a tempting glimpse of
a closed set of basic particles.

Although the quarks and leptons
are grouped together in the elec-
troweak theory and interact with
each other, they are nevertheless
immutable. Quarks cannot be
changed into leptons and vice versa
{other than by particle-antiparticle
annihilation).

In widening the model to incorpo-
rate strong interactions, the leptons
and quarks remain as the basic parti-
cles, but no longer remain aloof from
each other. In grand unification an
additional mechanism links the
quark and lepton varieties of mat-
ter.

Just as the electromagnetic and

Murray Gell-Mann describes ideas on the
‘grand unification’ of strong, weak and
electromagnetic forces. One by-product of
this unification is the prediction of an
unstable proton.

{Photo CERN 254.3.79)

interactions

weak come about
through the exchange of interme-
diate particles (photons and weak
bosons respectively), so this quark/
lepton mixing force requires a
carrier.

Theory estimates the mass of this
carrier to be of the order of 105 GeV,
corresponding to some 10-° grams
— a weight detectable even by
mechanical means and about a
million times heavier than a small
bacterium! Such a gigantic mass (by
particle physics standards) makes
the quark-lepton link very feeble at
today’'s energies (some physicists
refer to it as the hyperweak force).
However this does not meanthatitis
totally absent, and there is still a
small probability for quarks to inter-
act and produce leptons.

This would mean that nuclear
matter as we know it is gradually
eroding away. Calculations attribute
the proton, traditionally regarded as
the only stable hadron, with a life-
time of some 103! years, give or take
a factor of a hundred or so. This
means that one proton in the body of
a centenarian might decay during his
lifetime.

The instability of the proton would
also mean the end of baryon number
as an absolute conservation law.
Exact conservation laws, such as
those of energy-momentum and
electric charge, are the result of
basic invariance principles, and al-
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The baryon family of ten particles
ornamenting the physics courtyard of the
University of Wisconsin at Madison (brought
to our attention by Robert Morse).

o

i

though it has become traditional to
think of the proton as a stable parti-
cle, no invariance has ever been
found to account for the apparent
conservation of baryon number.

Trying to measure the proton
lifetime

Further progress with this grand
unification of strong and electro-
weak forces lies in confirming the
prediction of the unstable proton.
Experiments have been mounted
before to search for decaying pro-
tons, but none have reached the
sensitivity required by the latest
predictions.

If the proton indeed has a lifetime
around the 103" year mark, then a
tank containing 1000 tons of water
should produce about 60 decays per
year. To pick up such rare events, the
sample would have to be carefully
shielded from cosmic ray back-
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ground by veto counters and some
2000 metres of earth or rock.

Only cosmic neutrinos may pro-
duce similar effects, and the detector
must be able to distinguish between
the two. One possibility would be to
detect the Cherenkov light produced
in the water. Protons would be at
rest when they decay and give two
opposite cones of Cherenkov light,
while neutrinos produce a single
cone along their direction of mo-
tion.

In principle such an experiment is
simple, the difficulty being to find a
cave both deep enough and suffi-
ciently large to house the sample
and detecting apparatus.

The creation of baryons

The model also has deep implica-
tions for our picture of the evolution
of the Universe. At an early stage, we
can picture the Universe as a hot

‘soup’ of quarks and leptons with
zero net electric charge and baryon
number. Under these conditions, the
superheavy particle of the hyper-
weak force played an important role
and lepton/quark conversion was
commonplace. ~

As the Universe subsequently
cooled down and expanded, the rate
of hyperweak interactions slowed
down so fast that lepton/quark
conversion through the hyperweak
force was not in thermal equilibrium,
and the number of quarks was no
longer equal to the number of anti-
quarks.

This initial soup of particles was
electrically neutral, however the pre-
sence of a CP-violating mechanism
could have made the condensation
process produce an excess of
nuclear matter, rather than matter
and antimatter in equal proportions.
CP violation occurs naturally in theo-

“ries involving a sufficient number of
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different types of quark, although its
magnitude is not fixed.

The dominance of matter in our
Universe, where antimatter appears
to be confined to rare high energy
interactions, has long puzzled cos-
mologists, and the emergence of this
matter/antimatter asymmetry in a
natural way seems to provide further
stimulus for the grand unification
scheme to be considered seriously.

‘One of the main aims of physics is
to understand as much as possible of
the world around us from a minimum
of initial assumptions. While the
grand unification of strong, electro-
magnetic and weak interactions is
stillin its embryonic form as a theory,
it seems to have a lot to offer.
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People and things

On people

After thirteen years in office, Norman
Ramsey has retired as President of
Universities Research Association
{URA), which operates Fermilab un-
der contract from the USA Depart-
ment of Energy. He will be succeeded
by Milton White, now chairman of the
URA Board of Trustees. Norman
Ramsey is Higgins Professor of
Physics at Harvard and last year was
President of the American Physical
Society. He was also Chairman of the
advisory panel on high energy physics
which in 1963 proposed the construc-
tion of what was to become Fermilab.
Miit White has been with Princeton
University since 1946 and was Direc-
tor of the Princeton-Pennsylvania
Accelerator.

It was also announced during the
March URA meeting that former
Director Robert R. Wilson becomes
Director Emeritus of Fermilab, and
Harry Woolf, Director of the Institute
for Advanced Study at Princeton,
becomes Chairman of the URA Board
of Trustees.

Joseph Cerny has been appointed
Head of the Nuclear Science Divi-
sion and Associate Director of the
Lawrence Berkeley Laboratory for

a five year term with effect from

1 July. He succeeds Bernard Harvey
who ‘looks forward to resuming his
research career’.

The URA Board of Trustees at their March
meeting in Fermilab.

{Photo Fermilab)

Leland Haworth, long associated
with the Brookhaven Laboratory,
died in March. It was his five page
letter to the Atomic Energy Com-
mission which served as the
‘proposal’ which led to the building
of the Alternating Gradient
Synchrotron.

Gary Feldman was appointed Asso-
ciate Professor at the Stanford Linear
Accelerator Center at the Stanford
University Board of Trustees meeting
in February. Gary Feldman is well
known for his contributions to experi-
ments at SLAC on electron scattering
and electron-positron collisions in the
SPEAR storage ring.

BNL HEDG

The annual meeting of the High
Energy Discussion Group will be
held at Brookhaven on 24-25 May.
There will be reports of recent work
at the AGS and for ISABELLE and
future plans in these areas will be
reviewed. One of the main areas

of activity of the HEDG ISABELLE
Subcommittee has been its inter-
action with Jim Sanford on the pro-
cedures for submitting and acting
on proposals for experiments and
facilities at the storage rings. At

the annual meeting, these proce-
dures will be presented to the entire
HEDG community with a period of
discussion to follow.
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1. Leland Haworth on the night of the first
operation of the AGS.

2. Garry Feldman.

3. Norman Ramsey.

N &
1.
Professor Weisskopf. always amongst
the most articulate and cultured of the
proponents of particle physics, con-
cluded a lecture at Fermilab in March
with the words: °| have described the
developments in physics in my life-
time. It was tremendous and | must
say it has filled my life and the lives of
my contemporaries with an enormous
amount of excitement, interest and
greatness. In spite of the fact that the
same period also witnessed the worst
things in human character, it also
witnessed the best things in human
character and this — the remarkable
developments in high energy physics
— Is the example.’

USA-USSR scientific collaborations
restricted

Over 2400 American scientists, in-
cluding thirteen Nobel prize winners
and many prominent figures in the
high energy physics world, have
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2.

pledged to restrict severely their
cooperation with their Soviet col-
leagues because of the prison sen-
tences imposed on Yuri Orlov and
Anatoly Shcharansky. The curtailing
of contacts is being done ‘with the
deepest reluctance’,

Beams from superconducting linac

In December the superconducting
linac sections developed at Argonne
were used to boost the energy of a
beam of sulphur ions emerging from a
Van de Graaff from 85 to 146 MeV.
We reported progress on the linac last
year (September issue, page 305). It
uses split ring resonators made of
niobium, designed to produce effec-
tive field gradients eventually reach-
ing 4.25 MV/m. Two sections accel-
erated oxygen ions in September and,
with the successful December tests,
the linac is now being used in nuclear

3.

physics research. The great imme-
diate advantage of the technique is
seen as the ability to increase ener-
gies from Van de Graaffs at compara-
tively modest cost.

Medical Van de Graaff

Another example of the use of accel-
erator technology in the treatment of
cancer is a4 MV Van de Graaff which
started operation at Mount Vernon
Hospital, London, in November. [t will
be used to produce neutron beams for
tumour irradiation and can also be
switched to electrons, including
pulsed electron beams. This last abil-
ity will be used in pulse radiolysis
where chemical reactions in biochem-
ical systems can be observed at the
various stages of rapid change. The
work at the new facility will be led by
Jack Fowler.
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FERMILAB

proudly announces the

ROBERT R. WILSON
FELLOWS PROGRAM

Appointments as Robert R. Wilson Fellows are awarded on a com-
petitive basis to promising Ph. D. physicists for a term of three years
at an annual salary between $17,000 and $26,000. Appointments are
available in accelerator science and in experimental high energy
physics.

Fellows in accelerator science will be associated with the group re-
sponsible for the accelerator on which they choose to work. The
purpose of these appointments is to encourage talented scientists to
pursue a career in accelerator physics at Fermilab. Prior experience in
accelerator physics or in a related field is desirable but not essential.

Fellows in high energy physics will work in an area of experimental
high energy research of their own choice at Fermilab. The Fermilab
Physics Department will provide support for the fellow's research
activities, and no service work will be required of the fellow. These
fellows will normally have had several years of post-doctoral experi-
ence in experimental high energy physics, but in exceptional cases
more recent Ph. D. recipients will be considered.

To apply for the term beginning in Fall 1979, please submit the
following:

. Curriculum vitae,

. Bibliography of publications and preprints,

. A short statement of the sort of work you would like to do at
Fermilab,

. Names of three scientists whom you have asked to send letters of
recommendation to Fermilab.

HOWON-

Applications and inquiries should be addressed to:

Charles M. Ankenbrandt, Chairman

Robert R. Wilson Fellows Committee

FERMILAB
P.0. Box 500

Batavia, lllinois 60510

Fermilab is an Affirmative Action/Equal Opportunity employer.

In the High-Energy Physics section of the Insti-
tute for Nuclear Physics and High-Energy Physics
in Amsterdam, a post-doctoral position is available
fora

PHYSICIST
or
ENGINEER

His task will be to collaborate in the design,
construction and testing of an advanced wire-
chamber detector to be used in a large magnetic
spectrometer.

The position is for a period of 1, 2 or 3 years.
Applicants with experience in detection systems
are particularly invited.

Applicants should send their curriculum vitae and
references to the director of

NIKHEF-H
c/o Plantage Muidergracht 4
1018 TV AMSTERDAM.,

SALE OF CDC 3100 — 3200
- COMPUTERS AND PERIPHERALS

Following the replacement of certain data processing configurations the following equipment is now available for disposal :

Basic processor + memory (type 3100)

(consisting of 3101 +3107 +3113+ 3114 +
2x3119+3192). ’

Basic processor + memory (type 3200)

(consisting of 3201 +2 x 3204 + 3205 +
4 x3206+3207 +4 x 3209).

And in addition:

1 line printer 501
2 line printers 31562
6 tape transport units 607
4 disk drives 853
5 disk drives 854
1 tape controlier 3228
1 peripheral controlier 3234
2 satellite couplers 3682

The above equipment which is more than 10 years old is being disposed of without any guarantee on the part of CERN.

For all information please contact

CERN - Stores Service / Recuperation, CH-1211 GENEVA 23 —Telex 23 698

or phone:

for general information: (Mr. F. Spyse —tel. 022/83 21 80)
for technical information: (Mr. JC. Juvet - tel. 022/83 49 35)
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TRIUMF

a Nuclear Research Laboratory
at the University of
British Columbia, Canada

Beam Development Group

A post Doctoral Fellowship or Research Associate-
ship is available for a physicist to be responsible for
the design and to assist in the commissioning of pion
and muon channels for the TRIUMF 500 MeV
cyclotron. Previous experience with the design of low
energy meson channels, and a background in nuclear
or elementary particle physics, are required. Salary
will be commensurate with experience.

Send resume and the names of three referees, before
May 31, 1979, to:
M. K. Craddock
Beam Development Group, TRIUMF
University of British Columbia
Vancouver, B.C. V6T 1W5H.

Physicists/Engineers

The Cyclotron Institute at Texas A & M University has
openings for physicists and engineers for facility and
accelerator development. Experience in accelerator
operations / maintenance / diagnostics / design, high
power rf systems, or computer-based data systems is
desirable. The responsibilities of the position and the
salary are dependent upon qualifications and expe-
rience.

A vigorous program aimed at improving the charac-
teristics of the AVF cyclotron and its associated
beam-handling system is under way. Improvements in
the center region, the extraction system, and the rf
system and further development of internal heavy-ion
sources and polarized-ion sources are planned. A new
computer system is being acquired. It is our desire to
maintain a strong and continuing program of accel-
erator development.

Send complete resume to:

D.H.Youngblood

Director

Cyclotron Institute

Texas A & M University
College Station, Texas 77843

Texas A & M University supports equal employment
opportunity through affirmative action.
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exécutes
sur mesure...

Désirez-vous déplacer des charges de 0,1
jusqu’a 1000 tonnes? Aucun probléme
pour nous! Nous pouvons le faire

sans autre avec nos éléments de
levage & broches livrabies en

unités normalisées de 0.5, 2.5,

10,15, 20,25,50 et 100 t

de charge de levage. Modéles

a blocage automatique

réglables pour une durée a

déterminer. Marche

synchronisée aussi en cas

de plusieurs unités.

Longueur de broche

jusqu’a 8 m. Rayon

d’'action de -50°C

jusgu'a 150°C.

Vitesses de

levage minima

possibles.

Nous fournissons en outre:
Engrenages coniques,
accouplements, arbres de
jonction, paliers verticaux,
soufflets a plis pour la
protection des broches.

.

pfaffsilberblau

PFAFF-SILBERBLAU WINDEN UND HEBEZEUGE AG

Furtbachstrasse 364 8107 Buchs/ZH

Tel. {01) 84414 66
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-

from Laben:

a real portable spectroscopy system

* Patented

Official Sole Representatives for Europe:
o Nuclear Enterprises Ltd. - Edinburgh o Regulation Mesure S.P.R.L. - Bruxelles
o ATOMIKA Technische Physik GmbH - Minchen o Intechmiji N.V. - The Hague

oJ.&M. lversen & Martens A/S - Copenhagen

oivision oF  TNMONTEDEL

Via Bassini, 15 /20133 MILANO, ltaly
Telephone: 2365.551 / Telex: 312451

MONTEDISON GROUP
MONTEDISON

SISTEMI
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SCINTILLATION DETECTORS
Head-on
Photomultlpller tubes

MICROCHANNEI. PLATES
Single anode-high speed
Multi anode-high speed

high resolution

For MEDICAL
INSTRUMENTATION

e Gamma Cameras
¢ Emission Tomography
e CT Scanning

For HIGH ENERGY
PHYSICS

e Calorimeter Detectors
¢ Hotoscope Detectors
e Cerenkov Counters

Photomultiplier tubes with less than
300 picosecond rise time are now available.

Write for Data sheets

Demander nos Fiches Techniques

Datenblatter sind auf Anfrage erhaltlich

Richiedeteci i Dati Tecnici

MIDDLESEX, NEW JERSEY 08846 -

Escribanos por las Especificaciones

T-% :/“YéjS‘EFPD"F?\),
FH qkepd

HAMAMATSU

HAMAMATSU CORPORATION « 420 SOUTH AVENUE -

International Offices in Major Countries of Europe and Asia.
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Marking cables

Marking sleeves

11:32-»-,0

PO TS

Wz

Self-adhesive marking strips

—ﬁﬂ
[T

12 different to solve all
marking systems identification
problems

wide selection of letters, figures and
symbols to international standards.

ERNST HESS + CIE
Ziircherstrasse 65 - 4006 Basel
Tel. 061/42 54 00

Telex 63156

INELTEC 9.-13.10.79 / Hall 3 Swissexport Stand Nr. 3221
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 Spécialiste des composants
pour le VIDE et TULTRAVIDE

basés sur les soudures verre-métal
. 3 Ie

VOUs propose

PASSAGES BASSE TENSION
connecteurs JAEGER-1,5 KV/5A

NIVEAU ZERO En outre, notre activité ne se limite pas au
hublots STANDARD matériel présenté ici, une équipe de techni-
d’Observation ciens se tient & votre entigre disposition

AMAGNETIQUES pour étudier toute réafisation sur plan ou

toute modification du matériel standard.
assa
p ges de passages de The Iatest techniches are used.
thermOCOUPIes courant Also we guarantee a perfect nightness.
Al our praduttion is tested with helium.
raccords RIGIDES In addition aur activity is not Jimited to the
. material presented here, a team of techni-
tubulaires SOUPLES cians is at your entire disposal for studying

any work from drawing or any modification
of standard equipment.

Vérélec tél. 890 89.90‘

91, av. de Villeneuve-Saint-Georges - 94600 Choisy-le-Roi (France) et 890 92.17

Degussa <

The new Generation
of Platinum Measuring Resistors

Thin-film type
for even more applications

Small size
Shorter response
times

Higher possible
ratings
Extremely stable,
even at high
temperatures
Highly
vibration-resistant
Very suitable

for surface
measurement

Degussa (Schweiz) AG

Postfach 2050 - 8040 Zirich
Telefon 01-54 3800 - Telex 57946
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CO 08 carcinotron

with Sm Cos focusing
magnets

(320-400 GHz / 10-50 mW)

For the proven and the new
in mm-wave BWO’s: THOMSON-CSF

Whatever your application for millimeter-wave bandwidth to watts of power over a narrow

carcinotrons (BWQO's), whether you're looking band.

for a standard model from stock or a O For any application, from laboratory

special model tailored to your precise instruments to far-infrared spectroscopy in

needs, your best choice is the mm-wave space.

BWO specialist: THOMSON-CSF. THOMSON-CSF's Electron Tube Division is
THE SOURCE for high-performance

0 From 40 to 400 GHz. mm-wave BWO's. Send for our free

O From many milliwatts of power over a large technical note today.

A

<@
THOMSON-CSF

DIVISION TUBES ELECTRONIQUES
38, RUE VAUTHIER - 92100 BOULOGNE-BILLANCOURT - FRANCE - TEL. : (1) 604 81.75

GERMANY - THOMSON-CSF ELEKTRONENROHREN GmbH SWEDEN - THOMSON-CSF ELEKTRONROR AB

LEERBACHSTR. 58 / 6000 FRANKFURT AM MAIN. 1 BOX 27080/ $ 10251 STOCKHOLM 27 / TEL. : (08) 225.815

TEL. : (0611) 71.72.81 UNITED KINGDOM - THOMSON-CSF

ITALY - THOMSON-CSF TUBI ELETTRONICI SRL COMPONENTS AND MATERIALS LTD - RINGWAY HOUSE

VIALE DEGLI AMMIRAGL! 71 /1- 00136 ROMA / TEL. : (6) 638.14.58 BELL ROAD / BASINGSTOKE RG24 OQG / TEL. : (0256) 29155

JAPAN - THOMSON-CSF JAPAN K.K. ~TBR BUILDING / KOJIMACHI 5-7 TELEX : 858865

CHIYODA-KU / TOKYO / 7102/ TEL. : (03) 264.63.41 U.S.A. -THOMSON-CSF ELECTRON TUBES -
SPAIN - THOMSON-CSF TUBOS ELECTRONICOS S.A. 750 BLOOMFIELD AVENUE / CLIFTON NJ 07015 3
CALLE DEL SEGRE, 17 / MADRID 2/ TEL. : (1) 250.84.07 TEL. : (201) 779.10.04 ®
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HIPOTRONICS DELIVERS

Part of an 8.4 MW HV DC Power Supply which
HIPOTRONICS recently delivered to Oak Ridge National
Laboratories for continued research in Nuclear Fusion!

When the requirements got tough
Hipotronics got the call. Oak Ridge
needed 168 kilovolts at 50 Amps for
the next phase of development of
their Fusion Reactor. So they tumed
to Hipotronics, the leader in high volt-
age technology. They got exactly
what they wanted, a well regulated
high power supply that is rugged
enough to withstand repeated crow-
bar shorts with no damage to the
power supply.

Innovative design approaches are
everyday occurrences at Hipotronics
We design, manufacture and fabri-
cate every important component
and our facilities are the largest and
finest in the industry. That allows us
the flexibility to meet the most de-
manding specifications and condi-
tions of high technology programs
such as Neutral Beam Injectors and
High Power Lasers.

Hipotronics has also manufactured a
wide range of high voltage power
supplies for other applications:

s Capacitor Bank Charging

m Klystron Tubes

s Travelling Wave Tubes

m High Powered Lasers

u Accelerators

Whatever your requirements, pulsed
or continuous duty, brute force or
finely regulated, call us.

Remember —
HIPOTRONICS DELIVERS!

HIPOTRONICS, INC.

P.O. Drawer A, Brewster, NY 10509
(914) 279-8031 Twx 710-574-2420
Amex Symbol: HIP
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Nous répondons & vos |

CAOUTCHOUC MAAG SA

L

////%// 1 ///////////////

/173 besoins particuliers

tout en vous offrant nos conseils techniques,
notre documentation inégalée,
nos propres ateliers ainsi que nos représentations
d’usines spécialisées. |

Donnez - nous I'occasion de résoudre vos problémes
dans les domaines suivants:

Articles moulés (propre construction des
moules) en caoutchouc et polyuréthane

Tuyaux flexibles - types spécialement congus
pour Pexposition aux irradiations

Accessoires pour tuyaux - coupleurs rapides,
raccords a sertir, brides etc.

Profilés en caoutchouc et matiére plastique

Eléments de transmission - accouplements
élastiques, courroies, poulies, roulements a
billes Koyo, variateurs de vitesse

Matieres plastiques - produits semi-ouvrés et
finis confectionnés par moulage, boudinage
ou usinage en PTFE, polyamide, POM, PE,
PVC, PMMA, PC, PUR etc.

CAQUTCHOUC MAAG SA
Chemin du Suchet 5
1024 Ecublens
Tel.021/3574 64

Télex 24084

Produits d’entretien et pour la protection du
travail - Boties, chaussures de sécurité,

vétements imperméables, masques, casques,
lunettes, papier de nettoyages, Oil-Dri, gants

Eléments d’étanchéité - Joints toriques,
bagues a lévre et 4 manchettes, éléments
d’étanchéité pour Fhydrautique POLYPAC,
garnitures presse, étoupe STOPAC, garnitures
Flexibox, joints plats et en corde ronde.

Eléments hydrauliques - tuyaux et raccords
a sertir, Presses a sertir, raccords a bagues
coupantes BELL, Coupleurs rapides, pompes
a engrenages, filtres et accessoires, groupes
hydrauliques complets.

GUMMI MAAG AG
Sonnentalstr. 8
8600 Diibendorf 1
Tel. 01 821 31 31
Télex 53183

ses produits dépassent son nom



E31.1e6.0

High Energy Physics

are transmitted during the life-cycle FeG — Your reliable partner — not
of our high-voltage pulse cables in the u only for pulse cables
transmission of high-energy pulses

between pulse forming networks and magnets. FELTEN & GUILLEAUME
We can even transmit pulse voltages in the CARLSWERK AG
100 kV range with cables which are both Telecommunications Division

flexible and easy-to-handle, so highis the Postfach 805001 - 5000 Koln 80
standard of our manufacture and the quality Telephone (0221) 6 76-1

Telex 8873261fugd

Federal Republic of Germany

of our materials.
Discuss your special needs with us.

Low-noise cable used in neutron-  RF power cable for pressuretight High-tensile underwater cable Special camera cable, e.g., for
flow measuring eqmpm_entfor use in submarines. for cameras and sensors use in drilling shafts, sewers
monitoring and control in used in marine technology. and industrial chimnies.

nuclear power stations.
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JANNEY MEETS THE DEMANDS OF THE
HIGH-ENERGY PHYSICS COMMUNITY

with Ultrahigh Purity, Utrahigh Conductivity
Wrought Copper Components

Janney is the major source for ultrahigh-purity,
wrought copper components for linear
accelerators, vacuum tubes and superconductor
cable used in high energy physics programs;
programs which have stringent
requirements for:

¢ Ultrahigh Conductivity (98-102% IACS)

¢ Excellent Brazing Characteristics

¢ Vacuum Integrity
Shaped Wrought Geometries

Experienced Metallurgical Control

Special Alloys

@ @ JANNEY CYLINDE COMPANY '

Subsidiary of Pittsburgh Forgings Co.

7401 State Road, Philadelphia, Pa. 19136 U.S.A.
Phone: (215) 624-6600 Telex: 834364 Janney Cyl. PHA.

Débitmetres

Appareils calibrés et
non calibrés

pour liquides et gaz
type 1100

livrables ex stock Zurich

Heraeus

WITTMANN

Rubans chauffants
Cables chauffants

Tuyaux chauffants

Sélecteurs de puissance
et de tension

Demandez la documentation aupres de

Wi EAE Oerlikonerstrasse 88
CARLO GAVAZZI 1. 01/46 4040
CARLO GAVAZZIAG  Kanzleistrasse 80  Postfach vorm. WISMER AG 8057 Zurich

8026 Ziirich Telefon 012423122 Telex 52308
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Introducing Helifier; the affordable
He liquefier that doesn’t need a sitter.

The HELIFIER™ helium
liquefier will produce 3 to 20 liters
of liquid helium per hour. Installa-
tion is simple and the unit operates
virtually unattended.

Adaptable to a variety of labora-
tory and operational uses, this
system can be used in the liquefier
or refrigerator mode, and it will
cost you less than comparable
systems.

130

Our HELIFIER helium
hquefier is designed for operation
of at least 6,000 hours before
service, and for variable speeds
for fast cool down.

The HELIFIER helium
liquefier gives you efficiency, relia-
bility and built-in safety features at
low life-cycle costs.

We also make HELI-TRAN®
helium refrigeration systems for
cooling research samples to 2°K.

These accurate, versatile systems
are available with accessories for
multiple applications.

For more information, just call
or write Advanced Products
Department, Air Products and
Chemicals, Inc., Box 538,
Allentown, PA 18105 U.S.A.
(215) 398-8355.

X Aty Produicly
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The most programmable Camac Stepper Motor Driver

- interfaces 4-phase motors
directly or via 2-line controllers
(clock and direction),

‘ N — runs motors at speeds of from
diplacement 4 to >16000 steps/sec in incre-
max. 8 x 107 steps ments of 4 steps/sec,

Motor displacement — outputs up to 8 million steps
for clockwise or anticlockwise
rotation,

— has selectable acceleration/
deceleration rates,

— has selectable creep speeds,

\ — can be operated manually from
Mator speed Soft s an optional remote controller,
0|

: — has powerful LAM and status
\‘\
\“
\\

Selectable deceleration time

— facilities and
' — is the new Type 1162 from Borer.
Programmable

ﬂe::( ;ﬁ?gnu \ acceleration and .

\ |
steps/sec Emergency . deceration ﬂ
A3 N |

Selectable

stop

Selectahle
I creep speed

StanJ‘ Aborted lzlisplat:ementAT End of programmed displacemem/T —~—= Time

CH-4501 SOLOTHURN/SWITZERLAND TEL: 065/3111 31 TELEX: 34228 BORER ELECTRONICS AG

You may not need one at present, but if you work in the field of high energy physics then one day you are likely to need a high
power r.f. source. So make a note of our name (if you don't already know us) and ask for data to keep on file.

We have a whole family of wideband linear amplifiers that cover the frequency range from 10 kHz to 1000 MHz with power
output capability up to 5000 watts. They will couple into any load from open to short circuit without damage and can be
used as a drive source for high power tubes. What more could you ask of us, except good product reliability — and that's no

problem.
For more data contact your local
Representative or direct to ENI. -
ErNsE
SYSTEMS, LTD.
3000 WINTON ROAD SOUTH 23 OLD PARK ROAD, HITCHIN, HERTFORDSHIRE
ROCHESTER, NEW YORK 14623 SG5 2JS ENGLAND
Tel.: 716-473-7330; Telex 97-8283 ENI ROC Tel.: (0462) 51711; Telex: 825153 ENI UK G
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Haefely Today

Particle Accelerators
High-Voltage DC Power Supplies
Irradiation Systems

for Research,

Radiotherapy and Industry

, (5]

e

Thirty years ago, Haefely built the first ion and elec-
tron accelerators for high and ultra-high voltages
although requirements at that time were extremely
sophisticated.

Today, Haefely is working on ever more ambitious
projects and has become a reliable partner with ex-
perience in"a wide field of activities: B DC acceler-
ators for ions and electrons up to 4 MeV M High-
power electron accelerators for industrial radiation
processing, design of complete irradiation systems
B Electron accelerators with ultra-high stability of
the accelerating voltage for high-voltage electron
microscopy B Neutron generators for cancer therapy
and industrial applications B High-voltage dc gener-
ators with high outpout power M High-voltage dc
power supplies for pulsed load or with high out put
voltage stability l Modular high-voltage dc gener-
ators

Send for our brochure entitled: ‘‘Haefely Today”’

(® 60 kW electron accelerator
in a paint curing facility

Cancer therapy system with
fast neutrons

© 850 kV injector power Emile Haefely & Co Ltd Basel
supply P.O.Box
450 kV/3.5 mA modular CH-4028 Basel/Switzerland
high voltage DC power Telephone 061/41 18 17
supply Telex 62 469 ehb ch

HAEFELY

We've Got a Best Seller!

Hundreds, in fact. Qur new
237 page catalog of ultra high
vacuum components and
research equipment tells

the story. For quality with
economy, Huntington®

wrote the book. Our compre-
hensive catalog contains
complete information on our
ultra high vacuum valves,

bell jars and custom chambers,
viewports and glass adaptors,
feedthroughs, Vac-U-Flat®
flanges and other high quality
Huntington® components!
The catalog is available on
request. Write or phone Hun-
tington®™ today.

800-227-8059

European Representatives: Toll free outside
Hositrad/Holland California, Alaska
Jacob Tomassen & Hawaii

Simon Stevinstraat 3
415-964-3323

Amersfoort, Holland

Phone: (033} 10080/11575
from California,
Alaska & Hawaii

TWX 910-379-6944

Peter Czermak

CJT Vacuum Technik GmbH
Asbacherstr. No 6

8061 Ramelsbach

West Germany

Phone: 08139/6237

Huntington®

Mechanical Laboratories, Inc.

1400 Stierlin Road
Mountain View, California 94043 U.S.A.

BERNEY T32
High Precision Saw

— Modular and sturdy construction

— Precise vibration-free spindle 1000-20 000 rpm with
electronic variator

— cross-feed by stepping motor, resolution accuracy better
than 0,01 mm (-0004")

— Manual or automatic model

- Freeze clamp

All kinds of Profiling, Cutting, Grinding and Once-

Through Machining Processes in solid ALUMINE

blocks and/or other extra-hard materials

BERNEY

Machine Tool Manufacturing Co, Ltd

CH-1341 Les Bioux (Switzerland)
Phone: (021) 85 61 29 Telex 22800 ronex
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Stesalit resolves your
individual probhlems

in fiherglass
construction

— for science

and advanced technic.

Frames for

proportional chambers

spark chambers

drift chambers

coasting boxes for Cerenkov counters
space research

and medical assistance.

Such parts can also be
manufactured in combination

with carbon fiber.

A =N // Stesalit AG
\/ Kunststoffiwerk
& » CH-4249 Zullwil SO

Telefon 061-8006 01
Telex 63182 03.001

Mesure et surveillance

SUPERCOOL simples et éprouvées
& Low COST de débits de liquides, gaz et vapeur

de DN 15 a 12000
AT LEAST 60°C COOLER Adapter and Fully Wired
cathode operating Socket Assembly for al! . L .
temperature is provided by the standard PMTs. They accept ” ‘ﬁ? Lges Qlements primaires ANNUBAR
new air- and water-cooled options offered for all 0/ generent une pression différentielle
SUPERCOOL thermoelectric  standard PFR housings. Jidlf - proportionnelle au carré du débit,
PMT chambers (Models MWy tout comme les dlaphragm'es dg:
TE-206 TSRF and TE-210 $990 THERMOELECTRIC PMT mesure et les tubes venturi, mais
TSRF). Eliminating bulky CHAMBERS INCLUDE , sont d’'un co(t, d’'un montage et

; POWER SUPPLY — Low Cost d’'une exploitation avantageux.
compressors, they provide .
excellent temperature stability Model TE-182 TSRF provides '

; il features noted above and
and operating reliability. Both
featurz No—Dgew Windo}:N replaces PFR Modei TE-102.

Heaters, Front Mounting

SR
En-dehors d'une grande
échelle d’indication iinéaire,
les appareils de mesure de
pression différentielle
EAGLE EYE offrent deux
contacts de signalisation de
valeurs-limites réglables
indépendamment.

US Prices only

ANNUBAR et EAGLE EYE contribuent efficacement
» a réduire vos colts.
Ask about our new Demandez une documentation et une offre.

21-pin Ceramic Socket for .
cooling to dry ice temperatures Call (617) 774-3250 or write:

Products for Research, Inc. I BACHOFEN-SA

Automation industrielle

78 Hoiten Street, Danvers, MA 01923 ) )
CH-8610 Uster, Ackerstrasse 42, Tél. 01 9407001

CABLE: PHOTOCOOL TELEX 94-0287

CH-1033 Cheseaux s. L., Grands-Champs 4, Tél. 021 912641
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La nouvelle génération
des mandrins a crémailléere

CAMLOCK DIN 55022

une conception REISHAUER bien étudiée pour les
hautes exigences dans la fabrication moderne.

haute concentricité, sans balourds, montage direct
pour broches a cone court ou W.

AR cESHALER

REISHAUER SPANNMITTEL AG
CH -3360 HERZOGENBUCHSEE
TEL.063/613222

TELEX: RESPA 68500

£

thary switched po;\ier spllé "

electronic equipment

o= P S

New
30 watt
typ Uout | lout

LSR3005] 5V 6A
LSR3012§12Vv | 2,6A
LSR3015}15V 2A
LSR3024]24v |1,25A

High efficiency ~,
— proved MELCHER specifications
— short circuit proof with overvoltage protection -
— fits into 19 inches carriers DIN/IEC

— according to VDE 0730 part 1/3.72 and 2P/6.76
— connector DIN 41612 / H11

Ask for further details.

Your specialist in switching power supplies from
5to 100 watt.

MELCHER

elektronische Gerate AG

Seestrasse 8, CH-8610 Uster. Tel. 01 / 940 98 58 / 53, Tx. 57 154 meus ch

dans

DNET la prestation de services

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

Hygiéne, désinfection, désinsectisation, dératisation
Manutentions

Office nouveau du nettoyage ONET

13008 -MARSEILLE 12 bis, boulevard Pébre tél. (91) 762850
75-PARIS 4 et 6, rue du Buisson - Saint-Louis - Xe tél. (1) 6079484
GENEVE 55/57, rue Prévost-Martin tél. (022) 206848
74 - ANNECY 6, avenue de Mandallaz tél. (60) 514641
01-SAINT-GENIS Route de Gex - zi BP 25 ‘ tél. (60) 419133

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

Un groupe de niveau européen
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200 2000 20M0
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MAY 650V

I

Digital display METRAVO® 60 D multimeter with

26 ranges for a.c., d.c. and resistance measurements.
10 Mohm input, overload protection and indication,
automatic zeroing, 8 hours’ continuous operation on no-
maintenance, rechargeable NiCd cells.

The hallmark of the specialist
The BBC METRAWATT
and BBC-GOERZ instrument

RAETRAVL #

UNIGOR D210 BRI

StRBRS

BBC-METRAWATT's and BBC-GOERZ' wide range of carefully designed instru-
ments makes it easy to find the most suitable multimeter.

These instruments are backed up by two kinds of know-how: in circuit technology,
controls and design, and in the selection of measuring ranges and channels. Nothing is
left to chance in our multimeters. Take this opportunity of finding the ideal measuring
instrument for your purposes. Ask for details — a phone call will do.

METRAWATT AG FOR MEASURING INSTRUMENTS

Sales office Felsenrainstrasse 1,P.0. Box, 8052 Zurich. Tel. 01-51 35 35. Telex 59436
GOERZ
BBCNTEH
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CAMERA HEAD

L,

CAMERA CRATE

RADIATION RESISTANT VIDEO CAMERA

REF: CERN (CH), SACLAY (FR), ORSAY (FR)

CONSTRUCTIONS ELECTRONIQUES ET MECANIQUES
DU LEMAN - CEM.E.L
Rue Léone de Joinville
01170 GEX FRANCE
Tel. (50) 41 50 07

Diamond Tools for all purposes

Our speciality

Diamond turning and milling tools for non-ferrous metals
and plastics

Other products

Special diamond tools for the watch and jewelry industries
Diamond-tipped dressing tools

Hardness testers

Glass cutters and diamond scribers

Custom-designed tools

Tool-bit repolishing work

Precise, top-quality work. First-class references

VOEGELI & WIRZ LTD CH-2502 Bienne/Biel
Diamond cutting and lapping works Gurzelenstr. 16
Phone: 032/4121 &1

Accessoires de ciblage

Accessoires de montage

Composants électroniques

Accouplements universels

Accouplements de précision
«SOUFFLEX »

Cardans

Joints Oldham

Limiteurs de couple

Travaux sur plans

Verkabelunge-Zubehor
Montage-Zubehor
Eiektronischer Bauteil
Gelenkkupplungen
Fallenbalg-Kupplungen
«SOUFFLEX»

Wiring accessories

Mounting accessories

Electronic components

Universal joints

«SOUFFLEX» bellows
couplings

Cardan couplings

Oldham joints

Torque limiters

Quotations to customers’
drawings

Kardan-Kupplungen
Oldham Kupplungen
Einstellbare Rutschkupp-
lungen
Sonder-Ausfliihrungen nach
Kundenwunsch

CCEL

35-37, rue de la Mare, 75020 PARIS FRANCE
Tél. 797 37 30/31 366 47 26 + Télex 220 221

136

CERN Courier, May 1979




Whatever your application, you can
choose from a variety of microcom-
puter-controlled systems utilizing the
CAMAC (ANSI/IEEE-583) computer
interface standard.

Each of these systems can provide data
acquisition, automated monitoring and
control for scientific or industrial tab-
oratory automation and industrial
process control. CAMAC systems give
you a proven flexible system design,
limitless expansion capabilities,achoice
of standard 1/0 modules, computer
independence, high-speed access of re-
mote points, and powerful distributed
control.

AVAILABLE SYSTEMS {NCLUDE:

o Disk development systems with

microcomputer-

controlled

Assembler, extended XYBASIC,
and FORTH programming languages

o ROM development systems with
extended XYBASIC

e Stand-alone systems programmed in
Assembler, extended XYBASIC, or
FORTH

e Up to 62 development and stand-
alone systems interconnected by the
CAMAC serial highway (IEEE 595)

A KineticSystems CAMAC Microcom-
puter system offers you great flexibil-
ity. You can put the system together
yourself, module by module, and
write your own control software using
XYBASIC, FORTH, or 8080 Assem-
bler. Or we can supply you a complete
system package, with hardware and
software tailored to your needs.

NOTE THESE FEATURES

Hardware

¢ more than 100 types of CAMAC
1/0 modules from which to

choose

e convenient terminals for field
wiring

o CAMAC minicrate has 12 slots,
self-contained power supplies,
and up to two minifloppy disk
drives

e 32K memory expansion module
{optional)

e up to 32K bytes of memory with
CPU

e programmable real-time clock
¢ DMA controller
e hardware arithmetic (optional)
e 8085 CPU

Software

e extended XYBASIC - lets you
program in BASIC and execute
CAMAC 1/O commands in a very
natural and straightforward way

e FORTH-aninterpretive language
and operating system in one, de-
signed with simplicity and effec-
tiveness in mind
Macro Assembler

e Editor

Please contact us for additional information

Kinetic Systems International S.A.

Dept. CC59 * 6 Chemin de Tavernay * 1218 Geneva, Switzerland * Tel. (022) 98 44 45 » Telex 28 9622
KineticSystems Corporation * 11 Maryknoll Drive * Lockport, lllinois 60441 » Tel. 815 838 0005 » TWX 910 638 2831

CERN Courier, May 1979

137



Designed to
wash away
damaging
contaminants.

) Haws Model 7060-B
with patented “Feather-Flo” heads

Install Haws emergency eye/face-wash fountains near
every hazard. Push of the valve handle provides instant,
gentle, pressure-controlled water to float away
contaminants without damaging delicate tissues.

This equipment can help to eliminate potential permanent
injuries. Write for free information and catalog.

Haws International, 1439 Fourth St.,
Berkeley, California 94710, U.S.A.

Haws Emergency

Equipment: Eye/Face-Wash

Fountains » Drench Showers +

Decontamination Stations «
INTERNATIONAL Laboratory Units « Freeze-

Proof Units

Successfully tested flat cable with
fully transposed solid diffusion

A 15-Nb; Sn superconductors
with high current densities

and for application at high

flux densities.

Copper stabilization in
connection with diffusion
barriers.

VACUUMSCHMELZE GMBH
Griiner Weg 37, D-6450 Hanau, Tel.: (061 81) 362-1
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«TOTAL IMPACT »

FRENCH - ENGLISH - GERMAN

« SUPERINTENSIVE »
SUMMER COURSES

One week of « TOTAL IMPACT »

in the Swiss mountains — Villars
OR
Two weeks « SUPERINTENSIVE »

in Geneva

SPEAK the language all day long

Information and .enrollments:

Audio-visual
System of
Communication

72, rue de Lausanne - 1202 GENEVE
Tel. 318520/311940
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ows the time
to count with
uclear
terprises

The Nuclear Enterprises range of
Scaler Timers provides a wide choice of
facilities to meet many timing and
counting applications.

% 50ALER xg}
B NE 4680 smgle 7-decade 'm ﬁ orex

scaler, 30MHz (120MHz opt)
with LED display.

B NE 4681 three 7-decade
scaler, 30MHz with LED
display.

B NE 4687 dual 7-decade high
speed scaler, 150MHz with
dual LED display.

B NE 4625 Clock giving a wide
range of timing facilities.
Periodic and measured time
(live or real).

W All scalers can be connected [ — Hii : e 0 e M‘};;i??;ﬁéw
to a suitable data output —— o » ‘ . ' .
device by simply pluggingin
an interface card.
(20mA current loop or
RS232).

PRESETRRCIET
Kiiin :

For full details contact:

' Q@O 908080
savsix o \ Sl w ¢
I o s g
%t&xg&a«a% PR ¥ k % GFERe N :I (SCaten 3'!"“*‘“

A TN, e SDE IR B ] 3T
A . | L
Fd e
NUCLEAR
Associate Companies:
ENT E n p n l s E s Sighthill, Edinburgh, IEH1 7123;:3Y Scotland.
A Division of E&1 Technology S.A. glb:?;, —4?1?: 2?(;6; Eg '% 723

N.E. Nuclear Enterprises S.A,, .
25, Chemin Francois—Lehmann., 1218 Grand Saconnex., GENéve.  Semeantarineese v4-8 Miinchen 2. Germany.
Tel: (022) 98-16-61/62. Telex: 289066. Tel: 53-62-23. Telex: 529938.
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[PCP, inc. \
ION MOLECULE REACTOR

AND QUADRAPOLE
MASS SPECTROME ER

..for chemical analysis and physical
Chemlstry applications the Model MMS-160
will perform studies in:

B lon molecule reactions kinetics

B lon mobility with mass
identification

B Mass analysis with precursor
identification

W Chemical analy3|s at threshold
level to 10-12mole parts

B Chemical analysis at 10-14 to
10-9 mole amounts

Instrumentation is available for direct purchase,
or specific analysis and measurements for your
applications can be performed in our laboratories.
For complete details and informative technical literature
please contact:

DENIMEX DEVELOPMENT CORPORATION

CH-1605 CHEXBRES, Switzerland = Phone: 021-56-14-24 » Telex: (845)24642(DNIMXCH)

thinking about comparators,
discriminators,amplifiers,
hv dividers, adc..?

STUDIQ FABRIS

hybrid circuits fast from LPM. e

ELETTRONICA - TELECOMUNICAZIONI
DIREZIONE E STABILIMENTO VIA RETTIFILO AL BRAVO 90-92-~ 80022 ARZANO (NA)E 710518~ & 081/7312033 PBX- ITALY

'}R INDUSTRIA POUTECNICA MERIDIONALE sea
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CAMAC

Introducing the most powerful intelligent CAMAC
controller system:
ACC 2099/CCA2 2089 This combination provides all the facilities of

the host computer through a parallel branch
with sophisticated Front-end processing
through a fast 16 bit microcomputer.

Ty dovnaues ACC 2099: Auxiliary Crate Controller.
el WA
P & — 16 bit Texas TM 9900 microcomputer
= — single width multilayer CAMAC unit

— 16K-16 bit RAM memory of which up to 4K can be replaced by ROM for fixed program

“h e

storage
P — Teletype interface
o gf [oirtiee] — 4 Front-panel Real Time Interrupts

Q:
HRARCH  RIBIKWSY

— easy software with CAMAC modules addressed as memory positions
— 10 us CAMAC Read/Write cycle
— Also SCCL2 and Nord 10 PIO controller compatible

}

g

.o CCA2 2089: A2 Parallel Crate Controller

Indibit
o . ; — Fully conforms to the new EUR 6500¢ specs.
3
— Z«,\‘élﬁ — single board construction
Y gy s .
@ Conte — fast clear input

Rddress

Faststen

SYSTEM OPERATION

The A2 Crate Controller is a parallel Crate Controller and includes all the same functions plus
new control logic for local data handling using a microprocessor module (as ex. ACC 2099).
The A2 provides access to the N and L lines via a rear panel connector for the Auxiliary Crate
Controller placed in any normal station. It also handles the remote/local access request
conflicts. Front-end data processing is governed by the ACC 2099 just as long as the main
computer does not require access to this particular crate: However, when this occurs, the
local processor is released, its status saved and the Branch Demand processed. Once the
Branch Demand has been filled, control returns to the ACC 2099.

\ Next month:
The new ACC 2103 — an extended version of the ACC 2099 with additional EPROM for high-level languages.

France: ORTEC Sarl; 7, rue des Solets: Tel (1) 6872571 - Tix 202553F, F-94 RUNGIS - Germany : SEN ELEKTRONIK

GmbH; Brandsticken 11; Tel. 041 802046 - Tix 2163705d, D-2000 HAMBURG 53 — DIDAS Digital System; Radspielstrasse 8;

Tel. 089 916710 - Tix 528167d - D-8000 MUNCHEN 81 — Switzerland: SEN ELECTRONIQUE SA; CP 39;

Tel. (022) 442940 - Tix 23359ch - CH-1211 GENEVE 13 — SEN ELEKTRONIK AG; Austrasse 4; Tel. (01) 9455103;

Tix 58257ch - CH-8604 VOLKETSWIL - United Kingdom: SEN ELECTRONICS LTD; London Street; Chertsey; Tel.

9328.66744 - GB - KT168AP SURREY — OFFICES THROUGHOUT THE WORLD.

Headquarters:

SEN ELECTRONICS S.A.; Avenue Ernest-Pictet 31; Tel. (022) 442940 - Tix 23359¢ch - CH-1211 GENEVE 13. ELECTRONIQUE
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The cryogenic

gas bearing
turboexpander
which does not need
outside support

(unlike others...)

Usual gas bearing systems depend
on an external source of pressur-
ized gas. We have succeeded
in developing a selfisupporting
“autonomous system. :
The shaft floats on gas cushions
created by its own rotation. It
. spins—amazingly—at several hun-
dred thotisand rev/imin without the
slightest wear. Neither bearing
gas nor seal gas have to be di-
verted from the process. Controls
are fewer and simpler, '
A story too iantashc to beheve
but true;
Our turboexpander is at the heart
of'dozens of cryogenic plants
around the world.

Sulzer Brothers Limited

CH-8401 Winterthur, Swﬁzetland
Cryogenics Department
Telephone 052 81 37 28/81 3823
Telex 76165

SULZER

8.102e -1




e Hochrei e gaz de haute pureté

e Gasgemische, e mélanges de gaz,
_ Eich- und Priifgase gaz étalons

. Tiefkalte Fliissiggase o fluides cryogéniques
e Druckreduzierventile e manodétendeurs

e Zentrale ] e installations centrales
Gasversorgungsanlagen de distribution de gaz

., o Tieftemperaturmaterial e matériels cryogéniques.

sversorgung in der Forschung
bution de gaz dans u taboratoire de recherche

A LArIAORES

scientifique Bern 031 53 22 22 Genéve 022 296166 Ziirich 01442411




