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Around the Laboratories

BROOKHAVEN
End of bubble
chamber era

The 7 foot bubble chamber on the
Alternating Gradient Synchrotron at
Brookhaven has come to a sudden
end. On 18 January a vacuum leak
yopped a neutrino experiment with
he chamber filled with deuterium
for a Brookhaven/Tohoku collabora-
tion. The chamber was warmed to
room temperature and the leak was
found to be due to a crack through
the chamber wall where a large
flange was welded to the chamber
body.

The flange secured the cover to an
instrumentation port at the top of the
chamber. The crack was about 40
c¢m long and penetrated completely
through the 1.6 cm thick stainless
steel wall. Since the weld had been
poorly done by a commercial sup-
plier, it was felt that the only accept-
able repair was to machine the
flange completely out and weld in
ane of proper design. Unfortunately
’nis was a larger job than could be
completed before the scheduled end
of the experiment, and, with the
ISABELLE project pressing its need
for most of the people on the crew,
the chamber was shut down for
good.

The chamber was located in the
neutrino beam. The first tracks were
seen in May 1973 and the first
physics pictures were taken in
November of that year with a filling
of hydrogen. In typical bubble cham-
ber fashion, those earliest pictures,
taken more in the spirit of chamber
testing than physics production,
contained the first observation of
‘naked charm’ (see April 1975 issue,
page 108). The second clear exam-
ple found in this chamber appeared
only a half million pictures later (see
March 1979 issue, page 111).

CERN Courier. April 1980

The chamber took a total of 3.9
million pictures during its seven-year
life and it was expanded 6.7 million
times. A little over half the pictures
were in deuterium, a third in neon-
hydrogen mixtures and about ten per
cent in hydrogen. Thirty-one sepa-
rate cooldowns were made to
achieve this, with nine of them
aimed at engineering data only, and
twenty-two for physics. Although
the average number of pictures per

The 7 foot bubble chamber at Brookhaven
under construction in 19689. The chamber’s
life has now come to an end.

(Photo Brookhaven)

cooldown was about 175 thousand,
the range stretched from zero to 1.2
million. Therein lies the story of the
bubble chamber addict — the highs
are so high and the lows so low.
This brings the bubble chamber
era at Brookhaven to a close. From
the 6 inch in 1957 through the 20,
30, 31 and 80 inch chambers to the
7 foot, Ralph Shutt was the driving
force. He and many of those who
worked with him through those
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years have already thrown them-
selves into the ISABELLE fray,
where a good deal of what was
learned in bubble chambersisimme-
diately applicable.

'ARGONNE
Accelerator for
neutron research

The shutdown of the Zero Gradient
Synchrotron was not as sad an event
for scientists involved with the
Intense Pulsed Neutron Source as it
was for those involved in polarized
proton physics. The neutron enthu-
siasts are now able to get full use of
the linear accelerator, which had
been time-shared between the ZGS
and their neutron source.

The Rapid Cycling Synchrotron,
RCS, formerly known as Booster-Il,
since it was initially intended to
increase ZGS intensities, is currently
directing its proton beams at a ura-
nium target being used as a spalla-
tion neutron source by the proton
facility, known as ZING-P’, for neu-
tron beam research. Shutdown of
the ZGS meant an immediate 50 per
cent increase in the available proton
beam intensity from the previous 1.5
LA intensity for ZING-P’ neutron
production. An increase of 300 per
centis expected soon when temper-
ature constraints on target operation
are removed, making it possible to
increase the operating frequency of
the RCS from 10 to 30 Hz. ZING-P’
will have five or six more months of
operating time before being shut
down in preparation for switching to
a new target and experimental area
being built in one of the former ZGS
experimental areas.

The new facility, known as IPNS-|,
is scheduled to begin operation in
April 1981 and it will be a national
facility for the study of condensed
matter. Initial construction is being
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carried out under a $ 6.4 million
contract from the Department of
Energy; Congress has just approved
another $ 2.4 million for an IPNS
Upgrade Project. Initial operation is
expected to provide 2 x 102 protons
per pulse at an energy of 500 MeV
with a 30 Hz repetition rate. This will
produce a usable thermal neutron
flux equivalent to that from a
medium flux reactor, but will pro-
duce a usable epithermal neutron
flux greater than that available at any
reactorin the world. This is expected
to open up areas of research hitherto
not feasible with reactor neutron
sources.

Efforts are already being made to
exceed these performance levels by
increasing the beam energy and
repetition rate. It is expected that the
RCS may eventually be able to
produce higher energy protons,
maybe upto 600 MeV, at 45 Hz with
an intensity greater than 2 x 10'?

Construction of the IPNS-/ beamline and
target shield is progressing rapidly at
Argonne to provide unique facilities for
research with neutron beams. Shown here

is the steel tank which will enclose the
target, plus some of the proton beamliine
shielding. The final steering magnet will
direct the beam either at a neutron scattering
target or a radiation damage target through
one of the two holes in the front of the tank.

{Photo Argonne)

protons per pulse. Many formerZGS
staff have come from Divisions
involved with the CP-5 reactor
which shut down a few days befoL/,
the ZGS.

Construction for IPNS-I began in
the summer of 1979 with the pour-
ing of the massive reinforced con-
crete slab to support the shielding of
the proton transport system.

Zircaloy-clad uranium discs will be
used as the neutron-generating tar-
get for IPNS-I, giving about fifteen
neutrons per incident 500 MeV
proton. The neutrons will be moder-
ated by hydrogen-bearing materials
which are surrounded by beryllium
reflectors to reduce neutron leakage.
The reflectors will be decoupled
from the moderators by thermal
neutron absorbers such as boron or
cadmium to preserve the time-reso-
lution of the pulse. Twelve neutron
beam tubes have been provided for
neutron-scattering instruments.

CERN Courier, April 1980



The huge rebuilt superconducting magnet
of the Argonne 12 foot bubble chamber
being trucked across Wyoming en route for
its new experimental duty in a spectrometer
on the PEP storage ring at SLAC. It was a
spectacular exercise in organization and in
transport techniques.

{Photo Argonne)

A separate, but identical uranium
target will be provided for fast
neutron radiation damage experi-
ments. There will be no moderators
near this target and oniy heavy
elements will be used for reflectors
to inhibit neutron moderation. A
switching magnet will be used to
direct the proton beam to the desired
target. 1t is expected that initially
about a quarter of the time will be
devoted to radiation damage
measurements and the rest to
neutron scattering.

Both targets will be water-cooled,
and some of the moderators will be
‘ooled to cryogenic temperatures to
provide slower neutrons and nar-
rower pulses.

Provision has also been made for a
high energy proton test beam which
can be used to test detectors plan-
ned for use at Fermilab or elsewhere.
Thermal neutron irradiation facilities
are also planned since such facilities
are no longer available elsewhere at
Argonne following the shutdown of
the CP-5 reactor.

Moving magnet

The famous 12 foot bubble cham-
ber completed its programme of
physics at the ZGS in February
1978, shortly after approval of a
proposal to build a High Resolution
Spectrometer for use on the PEP
electron-positron storage ring at

CERN Courier, April 1980

SLAC. This proposal was made by a
team from Argonne, Indiana, LBL,
Michigan, Purdue, and SLAC, and
involved using the huge supercon-
ducting magnet from the bubble
chamber as the basis for a general
purpose solenoidal spectrometer
that would give high momentum
resolution on charged tracks.

The magnet has an iron yoke
weighing 1600 tons and extensive
modifications to the iron were done
during 1978 to change the system
from the vertical field configuration
used with the bubble chamber to the
horizontal field configuration re-
quired for PEP.

Rework of the cryostat started in
September 1978 and required the
removal of a 1-inch thick aluminium
vacuum can, 60 layers of super-
insulation and the aluminium radi-
ation shield. Panels were then cut
out of the thick stainiess steel cryo-
stat and new saddles were installed
to support the superconducting coil
when turned 90° into its new orien-
tation. Instrumentation wires, cur-
rent leads, fill and return lines, and
emergency vent stacks all had to be
put into new locations. Finally,
everything was welded back to-
gether, the radiation shield rein-
stalled, new superinsulation wrap-
ped around the entire can and the
vacuum shell rewelded.

The coil was turned in May 1979
and supported in a temporary frame.

The modified helium refrigerator
was connected and a cryogenic test
of the magnet and refrigerator was
done during July and August. By the
end of September, the magnet was
blessed as ready for shipment to
SLAC.

Several modes of transportation
between Chicago and San Francisco
had been under consideration. The
complete coil and vacuum container
was slightly too big for the C5 A
cargo plane and was also either too
wide or too high (depending on the
orientation} to clear the rail tunnels
and bridges. Barge travel was ruled
out because of worries about moves
from shallow-draft to ocean-going
barges and because of the high cost.
It was finally decided to ship by
truck. Individual road permits were
obtained from seven States {lllinois,
lowa, Nebraska, Wyoming, Utah,
Nevada, and California) since the
load was both over wide (18.5 feet),
requiring two lanes, and over weight
(107 tons). This whole autorization
took about a year and was an educa-
tion in the operation of a Federal
system of government.

A special trailer was constructed
by Siebert Trailers of Stockton, Cali-
fornia to the design of Stan Jones,
who owns the successful bidding
company. The tractor-trailer had
18 axles and a total of 110 tyres.
With the magnet loaded, the total
weight was 323 000 Ibs. The 140
foot-long truck travelled mostly on
Interstate 80 from Chicago to San
Francisco. It started its journey from
Argonne on b November and
reached SLAC on 22 November,
Thanksgiving Day. The criteria set by
the individual States required the
vehicle to cross most bridges at a
speed of a few miles per hour and the
maximum speed was 50 mph on the
Salt Flats in Utah.

Delays came from things like a
switchover from night to daytime
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{lowa to Nebraska), a change in the
axle configuration (Nebraska to
Wyoming), a football game crowd,
and a snowstorm in Wyoming. The
Sierra mountains were crossed via
the Kit Carson Pass with the help of
an additional pusher drive unit and
an additional puller in front equipped
with snow chains. The load attracted
considerable attention from trucking
enthusiasts in all States!

The magnet arrived at SLAC in
excellent condition and reassembly
with the iron has started at PEP. It is
hoped that the experiment will be in
operation before the end of the
year.

CERN
Bubble chambers
get smaller

Over the years, bubble chambers
have been built bigger and bigger as
" physicists have searched for rarer
types of interaction. However the
last year has seen a sudden reversal
of this trend with the introduction of
some very small chambers specially
designed to look for the production
and decay of charmed particles.

The lifetime of charmed particles
has been a controversial subject ever
since the discovery of the charm
quantum number. At first experi-
mental results were in considerable
disarray, but last year saw experi-
ments homing in on a theoretically
desirable value of 5 x 1073 s.

Now new results (see March
issue, page 16) indicate that the
lifetimes of charged and neutral
charmed mesons could be different.
Experiments to measure the charm
lifetime continue to make news.

To extend the data available, two
small bubble chambers have been
built for use at CERN. One has a
diameter of 20 cm, operates atsome
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50 cycles per second and is filled
with liguid hydrogen (see Septem-
ber 1979 isue, page 258).

A second, built by a team from the
University of Berne led by Beat Hahn
and Edwin Hugentobler, is now in
operation. This cylindrical detector is
only 6.5 cm in diameter and 3.5 cm
deep and must be one of the smal-
lest bubble chambers ever used for
physics. Because it uses heavy
liquid, it could give an indication of

The Berne Infinitesimal Bubble Chamber —
BIBC — specially designed to look for charm
decays. Only 6.5 cm in diameter and 3.5 cm
deep, it must be one of the smallest bubble
chambers used for physics.

A typical interaction in BIBC. The ‘old’ tracks
from previous particles have bubble
diameters of several millimetres.

how the charm reactions vary with
different nuclei, so complementing
the data obtained from hydrogen
targets.

The rapid cycling chamber is
known as LEBC ({Little European
Bubble Chamber) and the heavy
liquid detector is called BIBC (Berne
Infinitesimal Bubble Chamber), to

CERN Courier, April 1980



4An enhancement near 1.9 GeV in the
histogram showing K*Kn sefected from
photoproduced K*K-n+n- observed in the
Omega spectrometer at CERN. The shaded
histogram gives the expected background
and the y-axis indicates events per 80 MeV
bin. Such meson excitations are rarely seen.
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distinguish them from the other
bubble chamber operating at CERN
— the mighty 3.7 m diameter Big
European Bubble Chamber BEBC.

Because of the relatively short
lifetime of charmed particles, their
decays can take place within a track
length of some 500 microns. This is
comparable with the size of the
bubbles in large chambers like
BEBC, and makes the decays diffi-
cult to spot in these detectors.

CERN Courier, April 1980

In BIBC, the bubbles grow to
30 microns diameter within about
15 microseconds, compared with
the BEBC flash delay of some
10 milliseconds. In order to obtain
the desired bubble size with good
contrast, the flash lasts only for 1
microsecond. Bubbles are photo-
graphed by three cameras. The
expansion system works with com-
pressed air and reaches a maximum
rate of five cycles per second.

Some 200 bubbies per cm are
obtained, representing anincrease in
bubble density of about an order of
magnitude over large chambers like
BEBC. With slow extracted beams
from the SPS, a simple electronic
trigger synchronizes the flash.

After tests ina 140 GeV beam to
determine resolution and back-
ground characteristics, BIBC is
being used in conjunction with a
streamer chamber (built by the Max
Planck Institute, Munich) which
gives the momentum of the pro-
duced particles.

Looking for
new mesons

Mesons are understood to be com-
posed of quarks and antiquarks
bound together in pairs. As in other
quantum mechanical systems, like
the hydrogen atom, these bound
states are expected to have different
‘radial excitations’ or energy levels.

Such behaviour is seen with the
heavy psions, which are composed
of a charmed quark and a charmed
antiquark. Since the discovery in
1974 of the lightest such state, the
J/psi, many more psions have been
seen, and are interpreted as excited
states of the same quark-antiquark
system.

While many such excitations are
found for these mesons containing
charmed guarks, they seem to be
much rarer for the lighter spin one
mesons made up from less exotic
quarks. Up till recently, the only one
known was the rho prime of mass
1600 MeV, a radial excitation of the
ordinary rho meson.

Now an experiment using a pho-
ton beam with the Omega spec-
trometer in the West Area of the
SPS has seen possible evidence for a
radial excitation of the phi meson, a
companion of the rho in the octet of
light spin one mesons.
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As the rho prime decays into an
ordinary rho and two pions, a phi
prime, if it exists, would be expected
to decay into K*Kz. This K* would
then decay itself into Kn. The Omega
photoproduction experiment there-
fore searched for signals of possible
new particles in the final state
containing positive and negative
kaon and pion pairs.

The SPS photon beam is the
bremsstrahlung produced by elec-
trons {derived from the primary
protons) as they pass through a thin
tungsten radiator, and the energy
loss of the electrons gives the energy
of the produced photons. This ‘tag-
ged’ beam reaches 2 x 10° photons
per burst over the energy range 20-
70 GeV.

The experiment used a liquid
hydrogen target and particle iden-
tification was carried out using a
threshold gas Cherenkov counter.
From a total of over five: million
triggers producing between four and
nine charged particles in the final
state, a sample was selected from
suitable four or five particle events
containing two kaons of opposite
charge.

After allowing for missing parti-
cles and other reactions which could
simulate KKnrt behaviour, a four
particle mass distribution was ob-
tained with a peak at 1.9 GeV. When
events were selected which corre-
spond to K* production, the peak
{width 400 MeV) became more
distinct, while no such signal was
seen in the subset of events corre-
sponding to production of a phi plus
two pions, as expected from quark
selection rules. Angular distribution
analysis indicates that the new
enhancement probably has spin one
and negative parity.

Despite this new finding, observa-
tions of radial excitations in lighter
mesons are still rare, and the search
continues.
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DESY
Coupling constant for
strong interactions

Important information on strong
interactions has come from analysis
of the exact structure of the hadron
events observed recently at the
PETRA electron-positron storage
ring in which the secondary particles
are confined in narrow ‘jets’. The
data collected now allows the calcu-
lation of the energy-dependent ‘run-
ning coupling constant’ for strong
interactions at high energies.

Five years ago, electron-positron
annihilation experiments at SPEAR
and DORIS showed that as the
centre of mass energy increases
above 5 GeV, the produced hadrons
tend to emerge as two jets. The most
likely interpretation of this phenom-
enon is the annihilation of the elec-
tron and the positron, producing a
quark and an antiquark, with the
quarks subsequently fragmenting
into hadrons. These have limited
tranverse momentum due to the
forces which confine quarks inside
hadrons.

In quantum chromodynamics
{(QCD), the currently favoured theory
of quarks and gluons, a continuous
exchange of gluons between quarks
accounts for the strong interactions.
In this theory, as the space-time
volume of the interaction decreases
(i.e. momentum transfer increases),
the ‘running coupling constant’
which describes the effective
strength of the quark-gluon force
decreases. This enables individual
processes to be calculated and
combined together in a well-defined
way (perturbation theory).

In electron-positron interactions,
in addition to the annihilation of an
electron and a positron to produce a
quark and an antiquark, gluon
bremsstrahlung processes shouid be

possible where the electron and the
positron produce one or two gluons
along with the quark and anti-
quark.

Moreover it was expected that at
higher energies the gluons would
come off with enough energy to
manifest themselves as distinct jets
of hadrons, very much like the jets
coming from the quarks. The threr
QCD processes where the electroi
and positron produce a quark and an
antiquark, or a quark and an anti-
quark together with one or two
gluons, would then show up as two-,
three-, and four-jet events respec-
tively, with increasing numbers of
jets having decreasing probability.

Recent high energy experiments
at PETRA (see November 1979
issue, page 3b8) have clearly
demonstrated that the interpretation
of many of the observed events in
terms of two jets is no longer pos-
sible. Jet broadening, increase of
transverse momentum with energy
and the emergence of a distinct
three-jet structure can all be clearly
seen without using any particular
theory or model. L

These observations are explained
by the production of gluons along
with quarks and antiquarks, and
QCD calculations are in good quan-
titative agreement with the ob-
served jet structure.

In this QCD framework, one of the
most important tasks is to determine
the effective strength of the quark-
gluon force — the coupling constant.
In a recent calculation by theorists
from DESY and the University of
Hamburg, various transverse mo-
mentum broadening effects, like the
production and decay of charm and
bottom quarks and the momentum
transfer dependence of the fragmen-
tation of quarks into hadrons, were
taken into account. The effects of
other QCD processes producing four
final particles were also included.

CERN Courier, April 1980



In the energy interval 27.4-31.6
GeV, data from 1200 hadronic
events registered by the Mark-J
detector were compared with this
calculation and gave the running
coupling constant as 0.23 + 0.02,
while 900 events from the TASSO
detector gave a value of 0.22 t
0.03.

Using an earlier QCD calculation
or the production of a quark-anti-
quark pair and a gluon, the collabo-
ration working with the JADE detec-
tor, using a smaller sample of events,
got a value of 0.17 £ 0.04. The
squared momentum transfer of the
events averages about 900 GeV2.
This is the highest recorded so far
and means that the space-time
volumes involved are small enough
to make the use of perturbation
methods in calculations legitimate.

RUTHERFORD
UK magnet wins
American award

)he Rutherford Laboratory, jointly
with Oxford Instrument Co Ltd, has
won a major award for technical
innovation. Each year the American
magazine Industrial Research/De-
velopment makes a hundred such
awards for significant technical
products. Most of them go to
organizations inside the USA. This
year, for example, only nine were
made to bodies outside America.
The award has been made for the
development of the first persistent
superconducting magnet suitable
for nuclear magnetic resonance

John Magraw fleft} and Christopher Scott

of Rutherford with the award given by the
US magazine Industrial Research/
Development for a high field superconducting
magnet for nuclear magnetic resonance
studies.

{Photo Rutherford)
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(NMR), using niobium-tin as the
superconductor. With this new mag-
net, NMR can be performed at
11T.

An indirect method for producing
niobium-tin superconductors was
developed in collaboration with Im-
perial Metal Industries, the Atomic
Energy Research Establishment at
Harwell, and Rutherford. It uses a
malleable wire consisting of thou-
sands of fine niobium wires set in a
bronze matrix to wind the solenoid.

The magnet consists of two
concentric solenoids: an outer made
from niobium-titanium which pro-
duces a field of 8 T, and an insert of
niobium-tin which increases the field
in the central region to 11 T (equi-
valent to a proton frequency of
470 MHz).

To achieve the stability required
for high resolution NMR work these
two coils have to be connected in
series and operated in the persistent

mode with the current circulating in
an endless loop. This requires joints
between the two sorts of supercon-
ductor and a very low resistance in
each joint. In practice, joint resis-
tances of less than 107'° ohms are
required to reduce the field decay
rate to a few parts in 108 per hour.
The development of suitable joints
was the main task in the project and
needed considerable effort by a
team from Oxford Instruments and
Rutherford.

The magnet, made for the En-
zyme Group at Oxford University,
achieved its working field of 11T
with little trouble and has a meas-
ured decay rate of 2 partsin 108 per
hour. Today, Oxford Instruments are
producing magnets of this type for
delivery all over the world. Further
research has already led to the
development of magnets with stable
fields in excess of 11.8T (500
MHz).
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SACLAY
Superconducting
dipole

tops 6 T

The Département de Physique des
Particules Elémentaires at Saclay
has been working for two years in
collaboration with the Institute of
High Energy Physics at Serpukhov to
develop superconducting magnets
for use in the 3000 GeV proton
synchrotron, UNK, which is pro-
posed as the next high energy
physics machine in the Soviet Un-
ion.

Several short magnets, using nio-
bium-titanium superconductor oper-
ated at 4.2 K, were built at Saclay
during 1979 with satisfactory re-
sults. One of these model magnets
has now been tried in another cryo-
genic system which provides tem-
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peratures of 1.8 K at atmospheric
pressure. This system was specially
developed for investigations on con-
trolled thermonuclear fusion with
the aim of building a superconduct-
ing Tokamak reactor.

The central field of the dipole
reached a peak of just over 6 T which
was an increase of about 20 per cent
over its earlier performance of 4.2 K.
Also this peak field was achieved
after only four quenches showing
that the ‘training’ characteristics of
the magnet are good.

The mechanical structure of the
magnet proved reliable so that the
much higher currents in the super-
conductor could be used. It is partic-
ularly encouraging that the high
peak field has been achieved using
cryogenic techniques which are sim-
ple and well proven. This makes it
possible to envisage the use of
magnets with niobium-titanium su-
perconductor to provide higher

A superconducting dipole under construction
at Saclay as part of the development
programme for the UNK proton synchrotron
in the USSR. The dipole, using niobium-
titanium superconductor, was recently
operated in a cryogenic system providing
1.8 K and reached peak fields in excess of
6T

{Photo Saclay)

fields, and thus higher proton syn-
chrotron energy for a given radius,
than has been considered up t-
now.

SIN

Parity violation in
proton-proton
interactions

It is known that the assumption of
parity conservation in strong interac-
tions is justified to a high degree of
accuracy but a small parity violating
component is expected to arise from
the hadronic weak interaction. This
can be measured by comparing
proton-proton total cross-sections
using beams of longitudinally polar-
ized protons of positive and negative
helicity incident on an unpolarized
hydrogen target. Results from SIN
show the violation in accordance

CERN Courier, April 1980



Layout of the experiment and apparatus
used to measure parity violation in
proton-proton interactions at SIN. The spin
handling elements (solenoid S, deflection
magnet M), the beam scanners H1 and H2,
the beam modulation elements Q, W1, W2
and the scattering chamber are drawn. The
insert shows the scattering chamber in more
detail: the target vessel (T). the Faraday Cup
(FC) and the ionization chamber which
consists of an aluminium foil (F) at 10 kV
and the ion collector (C). The measurements
are in agreement with the level expected by
theory.
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with theory and add weight to those
obtained at Los Alamos using a simi-
«ar method.

) The main problem is that the
expected asymmetry arising from
the parity violation is extremely
small, at the level of 1077, so that the
experiment must have even smaller
statistical and systematic errors. An
ETHZ, SIN, Madison, Zurich and
Karlsruhe group has been carrying
out such an experiment using 45
MeV protons where the expected
effect is a few times 1077, while a
group at Los Alamos has used 15
MeV protons, where the expected
effect is about half as large.

The experiment at SIN made use
of the 50 MeV polarized proton
beam from the injector cyclotron.
Polarized protons are produced in an
atomic-beam type polarized ion
source and the beam current on the
target was about 1.2 pA. Radiofre-
quency transitions, which act on the
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neutral atomic beam in the source,
were used to switch the proton
polarization between £ 0.83 every
30 ms.

A solenoid precessed the vertical
polarization of the cyclotron beam
into the horizontal plane and a
deflection magnet produced a longi-
tudinally polarized beam. Protons
scattered in a high pressure hy-
drogen target by between 25 and 55
degrees entered a cylindrical ioniza-
tion chamber (diameter 40 cm). To
obtain the numbers of scattered and
incident protons, the currents from
the ionization chamber and the
Faraday cup were integrated during
20 ms.

Individual 20 ms measurements
were separated by 10 ms dead time,
during which the polarization was
reversed, the digitized integrated
charges were stored in a computer
and beam scanners moved through
the beam. To suppress periodic

extraneous noise, the phase of the
polarization-switching signal was
reversed after eight such 30 ms
cycles and after sixteen cycles the
initial sign of polarization for the
following sixteen measurements
was set by a pseudo random-
number generator.

Systematic errors, which are asso-
ciated with the reversal of polariza-
tion, but are unrelated to parity viola-
tion, can arise from modulations of
intensity, position, diameter and
small residual transverse polariza-
tion components of the beam.
Therefore a continuous on-line re-
cord of the beam intensity and beam
polarization profiles were obtained
from digital beam monitors. In order
to obtain information about the posi-
tion as well as the angie of the
incident beam, two complete x-y
scanners are provided, one of them
100 cm and the other 15 cm from
the target.
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1L auuitiull, W upLditl vuriections
(or at least upper limits) for these
spurious effects, the sensitivity of
the apparatus to unwanted effects
was measured by introducing artifi-
cial modulations of the beam, com-
bined with deliberate beam mis-
alignments.

The group also considered syste-
matic effects arising from the parity
violating beta-decay of nuclei pro-
duced by the polarized protons
inside the scattering chamber. This
effect was reduced by introducing a
weak transverse magnetic field (+ 1
mT) over the target and the beam-
stop and reversing the field every
minute. The total uncertainty in the
measured asymmetry due to all
systematic errors was £ 0.5 x 1077,
The final result for 45 MeV protonsis
(-3.2+1.1) x 1077 where the uncer-
tainty (one standard deviation) in-
cludes all systematic and statistical
errors. The latest Los Alamos result
for 15 MeV protons is (-1.7 £ 0.8) x
1077,

These results appear to confirm
parity violating effects in the ha-
dronic interaction at the level pre-
dicted by theory and, within errors,
give the expected ratio between the
effects at the two different proton
energies.

TRIUMF
Recent achievements
and installations

Following one of the most produc-
tive quarters in its history, the
TRIUMF cyclotron has just com-
pleted a six week shutdown for
improvements and new installa-
tions.

The biomedical group reached a
milestone in December with com-
pletion of the first series of human
patient experiments, following ear-
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lier tests on cells, mice and pigs. Four
elderly cancer patients received pion
treatment for skin nodules, each
being given ten daily fractions of
about 300 rad inthe stopping region.
Other skin nodules on these patients
were treated with X-rays as a
control. The tumour response and
the skin reaction nearby are being
studied over several months to
assess the radiation effects. Further
patients will be treated in March.

Proton beams of 100 pA were
used for these runs — the maximum
currently available for regular run-
ning. However, efforts are under way
to raise the beam intensity to an
eventual 400 pA. On 10 December
a beam of 150 pA was run success-
fully for several minutes, the limita-
tion being some temperature levels
around the pion-production target. A
beam of 140 pA could be main-
tained for more than 30 minutes.
These currents were obtained in the
normal 100 per cent duty factor
mode: in a pulsed mode with 66 per
cent duty factor peak intensities of
170 pA were achieved.

During 1980 itis hoped to demon-
strate 200 pA operation. One of the
factors which has made high intensi-
ties easier to obtain has been
improved capture of the beam from
the ion source. Recent installation of
a second harmonic buncher in the
injection line has raised the fraction
of the beam from the ion source
transmitted to 500 MeV from about
35 to 5b per cent.

Medium energy resolution opera-
tion, MERO, is to be contrasted with
the normal {NERO, 2-3 x 1073 and
proposed high (HERO, 2 x 107
resolution modes. The achievement
of MERO at 200 MeV was reported
in the July 1979 issue, page 196.
With the aid of slits centred on low
energy orbits in the cyclotron, single
turns were extracted with a meas-
ured energy spread of 166 £ 20 keV,

rather than the regular 500 to
600 keV. The cyclotron stability is at
present insufficient to maintain sep-
arate turns above 250 MeV. Nev-
ertheless the energy-radius correla-
tion has been good enough to permit
beams of 0.1 per cent energy reso-
lution to be extracted at 200, 250,
275, 350 and 500 MeV for periods
of half an hour or more. Beam inten,
sities of 4 pA have been obtainec
and 10 pA should be possible. Work
is now under way towards HERO.
The stability will be improved to keep
the turns separate to 500 MeV and
third harmonic r.f. flat-topping will be
added to achieve microampere in-
tensities.

Using MERQO beams the medium
energy resolution spectrometer was
shown to be capable of the specified
1078 energy resolution. At 200 MeV,
with the front end counters and all
vacuum windows removed, the
overall resolution (including con-
tributions from the beam) was
230 keV. At 500 MeV a resolution
of 615 keV was seen with the usual
front end scatterers in place.

Three new sections of beamlint.:
were commissioned in the autumn.
The extension to the slow pion/
muon channel, incorporating a
crossed-field separator on loan from
Berkeley, was commissioned with
both 77 MeV and surface muons.
The surface positive muon flux was
6.5x10%persper 100 pAina 4 cm
diameter spot. Spin precessionin the
separator magnetic field makes
transversely  polarized  positive
muons available for muon spin rota-
tion studies. The 77 MeV negative
muon flux was 5 x 10® per s per
100 pAin a2 x 3 cm spot. The beam
is being used to feed the time projec-
tion chamberin the muon to electron
conversion search experiment (see
March issue, page 21).

A beamline has been designed to
provide very low intensity (105
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protons per s) to a helium-3 cooled
frozen butanol polarized target while
10" protons per s beams are being
run for pion production. Commis-
sioning of the first half of the line
confirmed that these low intensities
can be achieved through partial
stripping and the use of a 1T mm
diameter collimator.

The first section of a beamline to
%rovide 65 to 100 MeV protons for
isotope production was installed and
72 and 90 MeV beams delivered on
target at the microampere level
Initial tests on iodine-123 produc-
tion confirm that the 72 MeV (p, 5n)
reaction on a sodium iodide target
results in an isotopically and radio-
chemically purer product than the
500 MeV spallation reaction on
caesium used up to now (see
November 1979 issue, page 357).

Over the past five vyears the
BASQUE collaboration has made a
comprehensive study of the nu-
cleon-nucleon interaction between

200 and 520 MeV using both un-
polarized and polarized neutron and
proton beams (see April 1977 issue,
page 108). The total and differential
cross-sections, analysing power and
many of the Wolfenstein parameters
have been measured with an accu-
racy that has fed to a generally more
precise and unambiguous know-
ledge of the phase shifts over this
whole energy region. This phase of
the programme was completed in
December (with suitable celebra-
tion). However, the ghost of BAS-
QUE has not yet been laid — a new
phase will soon begin using a polar-
ized target.

The chief shutdown activity in the
cyclotron was the strengthening of
the dee structure. Each of the two
dees is built from quarter wave-
length cavities with 3 m long unsup-
ported high voltage ‘hot arms’. Heat-
ing and creep in the surfaces has led
to sagging of these arms with conse-
guent voltage asymmetries and r.f.

leakage into the beam gap and
vacuum tank. A straightening and
strengthening programme in Jan-
uary has resulted in the highest-ever
Q-values.

In the experimental areas the
major activity was the installation of
an isotope production facility imme-
diately in front of the high intensity
500 MeV beam stop (see June
1978 issue, page 212). Six targets
can be irradiated simultaneously,
completely immersed in cooling
water and capable of dissipating
4 kW each. When cooked they can
be removed to a hot cell on the beam
stop shielding, 10 m above. Also in
the meson hall, a start was made on
the construction of afast pion/muon
channel with the pouring of concrete
for the magnet bases. A number of
magnets are ready and the line is
scheduled for completion later in the
year. Finally, in the proton area, the
final section of the very low intensity
line was installed.

opeeches on

We step a little outside our standard
content in CERN COURIER to relay
major parts of two recent speeches.
They were both given from very
distinct standpoints and they both
contain important statements on the
role of science.

Thefirstis the address given at the
Vatican on 10 November 1979 by
His Holiness the Pope on the occa-
sion of the celebration by the Pontif-
ical Academy of Science of the
centenary of the birth of Albert
Einstein. Other speeches at the cere-
mony were given by Carlos Chagas
on Einstein as a man and by Paul
Dirac and Victor Weisskopf on the
significance of Einstein’s scientific
work.
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sclence

The second is the address by
Abdus Salam to the Executive Board
of UNESCO on 17 October 1979
having been awarded the Einstein
Medal by UNESCO and the Nobel
Prize for Physics.

Address by his Holiness Pope
John Paul If

‘The Holy See wishes to add its
voice to the homage due to Albert
Einstein for his eminent contribution
to the progress of science, that is to
say, to the truth immanent in the
mystery of the universe.

| feel myself fully at one with my
predecessor, Pius X|, and with those
who succeeded him in the Chair of
St Peter, in calling on the members

of the Papal Academy of Sciences,
and with them all men of science, to
‘devote themselves, in ever nobler
and more intense endeavour, to the
progress of science, and to ask noth-
ing more of them than that; for in this
splendid aim and exalted task lies
the mission of serving truth, with
which we charge them ..

The search for truth is the task of
basic science. The scientist explor-
ing this first slope of his domain may
well feel the fascination of the words
of Saint Augustine ‘love well the
intellect’, and with it its function,
which is to discern the truth. Pure
science is a blessing worthy to be
well loved, for it is knowledge and
therefore the perfection of manin his
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The Pope — from Galileo to Einstein.

(Photo Felici)

intelligence. Over and above its tech-
nical applications, it should be hon-
oured for itself, as an integral part of
culture. Basic science is a universal
asset, which all people should be
entirely free to develop without
being subjected to any form of inter-

national constraint or intellectual
colonialism.

Basic research should be untram-
melled by the powers in the political
and economic spheres, who should
co-operate in its development with-
out hampering its creativity or
harnessing it to their own ends. Like
every other truth, scientific truth is
accountable in the last resort only to
itself and to the supreme Truth
which is God, creator of man and of
all things.

The second function of science is
the search for practical applications,
which are fully developed in the
various branches of technology. In
thus translating its theories into
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concrete terms, science is a neces-
sity for humanity, in order to meet
the legitimate needs of its existence
and to overcome the various ills
which beset it. There can be no
doubt that applied science has been
and will be of immense service to
mankind, if only it is inspired by love,
governed by wisdom and sustained
by the courage to resist the undue
interference of any powers of tyran-
ny. Applied science must be allied
with conscience, so that the trinom-
ial science - technology - conscience
serves the true welfare of mankind.

Regrettably, however, as | had
occasion to remark in my encyclical
Redemptor hominis, ‘the man of
today seems always threatened by
his own creations... This appears to
be the main theme of the drama of
human existence today’. From this
drama, which threatens to turn into
tragedy, man must emerge victo-
rious: he must reassert his dominion
over the world and his full control
over what he produces. Today, as |
wrote in the same encyclical, ‘the
fundamental meaning of man’s
dominion and control over the visible
world, a task assigned to him by the
Creator himself, lies in the priority of
ethics over technology, the pre-
eminence of the person over the
thing, and the superiority of mind
over matter’.

This threefold superiority is as-
sured once one accepts and main-
tains the notion of the transcen-
dence of man over the world and of
God over man. As the guardian and
advocate of this order in transcen-
dence, the Church feels it can help
science to preserve its ideal purity in
the domain of basic research and be
of service to mankind in the field of
its practical applications.

The Church gladly acknowledges,
furthermore, the benefits it has itself
received from science. Science was
among the aspects of modern

culture envisaged in the statement
of the Vatican Council: ‘As regards
religion there is a completely new
atmosphere... people are taking a
hard look at all magical world-views
and prevailing superstitions, and
demanding a more personal and
active commitment of faith, so that
not a few have achieved a lively
sense of the divine.’ .

Collaboration between re|igior‘1‘°ﬂ'*
and modern science is to the advan-
tage of both, without in any way
limiting their respective autonomy.
Just as religion demands religious
freedom, so science makes a legiti-
mate claim for liberty in research.
The Vatican Il Oecumenical Council,
after following the Vatican | Council
in reaffirming the just freedom of
human arts and sciences to use their
own principles and methods in their
respective fields, paid formal recog-
nition to ‘the legitimate autonomy of
culture and especially of the
sciences’. On the occasion of this
solemn tribute to the memory of
Einstein, | wish to confirm once
again the Council's declarations on
the autonomy of science in its funcl,
tion of research into the truth written
in creation by the finger of God. Iniits
admiration for the genius of this
great intellect, which shows the
mark of the Spirit of creation, the
Church would not wish in any way to
usurp the responsibility of passing
judgement on the doctrine concern-
ing the great systems of the
universe: it is a doctrine, neverthe-
less, which the Church would
recommend to the consideration of
theologians in the search for har-
mony between scientific truth and
the truth of revelation.

Galileo and Einstein each charac-
terized an epoch. Galileo’s greatness
is recognized by all, as is that of
Einstein: however, unlike the man
we are honouring, Galileo had much
to suffer at the hands of the men and
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the bodies of the Church. The Vati-
can Council admitted and deplored
certain inadmissible actions: ‘We
cannot but deplore certain attitudes
{not unknown among Christians)
deriving from a shortsighted view of
the rightful autonomy of science;
they have occasioned conflict and
controversy and have misled many
@o opposing faith and science.’

To go further in the direction indi-
cated by the Council, | would urge
theologians, men of science and
historians, in a spirit of sincere colla-
boration, to make a deeper study of
the case of Galileo and, by the impar-
tial acknowledgement of wrongs
done, no matter by whom, to
disperse the mistrust which this
affair still arouses in many minds and
which militates against the fruitful
concord of science and faith, the
harmony between the Church and
the world. Such a task will have my
full support, for it can respect the
truth of faith and of science and open
the door to future collaboration.

| should like to submit for your
~A@nsideration and reflection some

Ejints which seem to me important

in the attempt to view the Galileo
affair in its true light, where the
congruences between religion and
science are more numerous and
notably more significant than the
misunderstandings which gave rise
to the bitter and painful controversy
extending over the centuries which
followed.

Galileo, who is justly called the
founder of modern physics, declared
explicitly that the two truths — that
of faith and that of science — can
never be in contradiction.

The Vatican Il Council expresses a
similar view, indeed uses almost the
same words when it teaches as
follows: ‘Methodical research in all
branches of knowledge, provided it
is carried out in a truly scientific
manner and does not override moral
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faws, can never conflict with the
faith, because the things of the world
and the things of faith derive from
the same God.'

Galileo in his scientific research
felt the presence of the Creator,
spurring him on, anticipating and
encouraging his intuitions, stirring
the depths of his mind. Writing of the
invention of the telescope and recall-
ing some of his astronomical discov-
eries, he says: "All this was discov-
ered and observed in these last days
with the ‘telescope’ | invented after
ilumination by divine grace’.

Galileo’'s acknowledgement of
divine Hlumination in the mind of the
scientist finds an echo in the text
already quoted of the Council's
declaration on the Church in the
present-day world: 'The humble and
persevering investigator of the se-
crets of nature is being led, as it
were, by the hand of God in spite of
himself.

The humility prescribed by the
Council’s text is a virtue of the mind
as necessary for scientific research
as for adherence to the faith. Humil-
ity creates a climate favourable to

" the dialogue between the believer

and the scientist: it invites God’s
illumination, which — whether re-
cognized or not yet recognized — is
beloved in both cases by the humble
seeker after truth.

Galileo formulated certain episte-
mological standards which are
essential to achieving agreement
between the holy Scripture and
science. In his letter to the Dowager
Grand Duchess of Tuscany, he re-
affirms the truth of the Scriptures:
‘The holy Scripture can never lie,
provided its true meaning is dis-
cerned and this, to my mind undeni-
ably, is often hidden and very differ-
ent from the message conveyed by
the apparent meaning of the words
themselves’. Galileo introduces the
principle of an interpretation of the

sacred books which goes beyond
their literal meaning but conforms to
their intention and to the type of
exegesis proper to each. It is neces-
sary, as he says, for 'the wise men
expounding the Scriptures to reveal
their true meaning.’

That there may be more than one
rule of interpretation of the holy
Scriptures is admitted by the
Church'’s authority. In the encyclical
Divino afflante Spiritu of Pius Xli it is
explicitly acknowledged that differ-
ent forms of literature are present in
the holy books, and that interpreta-
tion must therefore conform to the
character of each.

The various points of agreement
do not suffice alone to resolve all the
problems of the Galileo affair, but
they help to create a point of depar-
ture from which an honourable solu-
tion may be reached, a state of mind
conducive to the fair and honest
settlement of ancient enmities.

The existence of the Papal Acad-
emy of Sciences, with which Galileo
was in a way associated through the
ancient institution preceding that of
today which has many eminent
scientists among its members, is a
visible demonstration, without any
form of racial or religious discrimina-
tion, of the profound harmony which
can exist between the truths of
science and the truths of faith.’

Address by Professor
Abdus Salam

‘The Holy Quran enjoins us to reflect
on the verities of Allah’s created
laws of nature; however, that our
generation has been privileged to
glimpse a part of His design is a
bounty and a grace for which | render
thanks with a humble heart.

My first thought on this occasionis
with the great European experimen-
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tal laboratory at Geneva — CERN —
in the founding of which UNESCO
(through Professor Pierre Auger)
played a major role. This Laboratory
in 1973 provided the first experi-
mental evidence of neutral currents
which are an essential part of the
prediction of the theory. My
thoughts go equally to the Stanford
Linear Accelerator Center in the
United States which last year in an
epic experiment provided confirma-
tion of the second aspect of the
theory — its very heart — the unifi-
cation of electromagnetic forces
with the weak nuclear forces to one
part in 4000. An experiment at
Novosibirsk by a group led by Profes-
sor Barkov further confirmed the
findings of SLAC.

The history of science, like the
history of all civilization, has gone
through cycles and | can perhaps
illustrate this with an actual exam-
ple.

Seven hundred and fifty years ago,
an improverished Scotsman left his
native glens to travel South to
Toledo in Spain. His name was
Michael, his quest to live and work at
the Arab Universities of Toledo and
Cordova, where the greatest of
Jewish scholars, Moses Bin Mai-
moun, had taught a generation
before.

Michael reached Toledo in 1217
AD. Once in Toledo, he formed the
ambitious project of introducing
Aristotle to Latin Europe, translating,
not from the original Greek, which he
knew not, but from the Arabic trans-
lation then taught in Spain.

Toledo's school, representing as it
did, the finest synthesis of Arabic,
Greek, Latin and Hebrew scholar-
ship, was one of the most memora-
ble of international assays in scien-
tific collaboration. To Toledo and
Cordova came scholars not only
from the rich countries of the East,
like Syria, Egypt, Iran and Afghani-
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stan — but also from developing
lands of the West like Scotland.

Then as now, there were obstacles
to this international scientific con-
course, with an economic and intel-
lectual disparity between different
parts of the world. Men like Michael
the Scot, and his contemporary
Alfred the Englishman, were singu-
larities. They did not represent any
flourishing schools of research in
their own countries. With the best
will in the world, their teachers at
Toledo doubted the wisdom and
value of training them for advanced
scientific research. Atleast one of his
masters counselled young Michael
to go back to clipping sheep and to
the weaving of woollen cloths.

In respect of this cycle of scientific
disparity, | can be more quantitative.
George Sarton, in his monumental
five-volume History of Science
chose to divide his story of achieve-
ment in sciences into ages, each age
lasting half a century. With each half
century he associated one central
figure: thus 450 BC to 400 BC he
calls the Age of Plato. This is
followed by half centuries of Aristo-
tle, of Euclid, of Archimedes and so
on. From 600 AD to 650 AD is the
Chinese half centuries of Hsiian
Tsang, from 650 AD to 700 AD that
of I-Ching, and then from 750 AD to
1100 AD it is the unbroken succes-
sion of the Ages of Jabir, Khwarizmi,
Razi, Masudi, Wafa, Biruni and Omar
Khayam — Arabs, Turks, Afghans
and Persians — men belonging to
the culture of Islam.

After 1100-appear the first West-
ern names — Gerard of Cremona,
Jacob Anatoli, Roger Bacon — but
the honours are still shared with the
names of Ibn-Rushd (Averroes),
Moses Bin Maimoun, Tusi and |fn-
Nafis — the man who anticipated
Harvey's theory of circulation of
blood. After 1350, however, the
developing world loses out except

Abdus Salam — the developing countries
through the ages.

ot A oo

for the occasional flash of scientific
work, like that of Ulugh Beg — the
grandson of Tamurlane — in Samar-
kand in 1400 AD, or of Maharaja J\«._
Singh of Jaipur in 1720 who
corrected the serious errors of the
then Western tables of eclipses of
the sun and the moon by as much as
six minutes of arc. As it was, Jai
Singh's techniques were surpassed
soon after with the development of
the telescope in Europe. As a

contemporary chronicler wrote
‘With him on the funeral pyre,
expired also all Science in the

East.

And this brings us to this century
when the cycle begun by Michael the
Scot turns full circle, and it is we in
the developing world who turn to the
West for Science. As Alkindi wrote
1100 years ago: ‘It is fitting then for
us not to be ashamed to acknow-
ledge truth and to assimilate it from
whatever source it comes to us, even
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if it is brought to us by foreign
peoples. For him who scales the
truth there is nothing of higher value
than truth itself; it never cheapens
nor abases him.’

During this period, starting with
this century, in the world of physics
the first name is that of C.V. Raman
— the Nobel Laureate of 1930, then
Nf Yukawa, Tomonaga and Esaki, in

etween Lee, Yang and Ting. The
guestion we must ponder is this: are
we today firmly on the road to a
renaissance in Sciences — as the
West was in the 12th Century at the
time of Michael the Scot? Unfortu-
nately the answer is No.

There are two prerequisites to
this renaissance: one, availability of
places like Toledo for international
concourse, where one can light a
candle from a candle. Second, the
interest in developing societies to
give the topmost priority to the
acquisition of knowledge, as for
example was given in Japan after the
Meiji Revolution.

Regarding the first point, regret-
jully the opportunities for inter-
Jational scientific concourse are fast
shrinking, with greater and greater
restrictions in the traditional coun-
tries like the UK and USA on accept-
ance of overseas scholars, including
those from developing countries. Itis
becoming increasingly clear that the
developing world will need inter-
nationally run (UN and UNESCO run)
Institutions, Universities of Science,
not just for research, but for the high
level teaching of traditional Techno-
logy and Sciences, both Pure and
Applied.

The second prerequisite for devel-
opment of Science and Technology
is a passionate, consuming desire on
the part of the developing countries
and the removal of all internal
barriers in its acquiring. Unfortu-
nately the prognosis in this respect is
not very bright.
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The fact that | became and
remained a research physicist is due
to three accidents. The first was the
2nd World War; as soon as | showed
some competence in Sciences, my
well-wishers, my parents, all those
around me, destined me for a career
in the then prestigious Indian Civil
Service. As it happened, with the
War the Civil Service Examination
was suspended for the duration. But
for this | would be a Civil Service
functionary today,

The second accident was again
connected with the War. The then
Prime Minister of my home State —
the Panjab — collected some funds
for the War Effort. The war ended;
the funds were left unutilized. He
decided to institute ‘'Small Farmers
Son’s  Scholarships’ for study
abroad. A number were offered; |
was one of those fortunate to be
selected and sail the same year —
1946 — to Cambridge. Several
other scholarships were awarded;
unhappily the other scholars were
promised admission for subsequent
years. In between, the subcontinent
was partitioned and with it the schol-
arships disappeared. The entire exer-
cise of the then Prime Minister
succeeded in one thing only — in
sending me for research at St John's
College, Cambridge, where Profes-
sor Dirac lived and worked. You can
understand why | started this lecture
with humble praise to Allah for his
Grace and Beneficience,

The third accident happened after
| returned to Pakistan from Cam-
bridge to teach and to try to found a
school of research. In no uncertain
terms, it was made plain for me that
this was impossible. | must either
leave physics research or my coun-
try. With anguish in my heart, | made
myself an exile — and it was this
anguish which led me to propose the
creation of an International Centre
for Theoretical Physics, with the

most active sponsorship of the
Government of Pakistan and other
developing countries. The idea was
to award what we call ‘Associate-
ships’ of the Centre, so that a deserv-
ing young man may spend his period
of vacation in an invigorating envi-
ronment in close touch with his
peers in research, to charge his
batteries with new ideas, while still
spending nine months of his acad-
emic year in his own country, work-
ing at his University.

With UNESCQ'’s active help, and
with very generous assistance from
the Government of Italy and the
Town of Trieste, the Centre was
created by the IAEA in Trieste in
1964, UNESCO joined as equal
partners with IAEA in 1970. Over
the fifteen years that the Centre has
existed, it has veered from emphasis
on fundamental and basic physics
towards subjects on the interface of
pure and applied physics — subjects
like Physics of Materials, Physics of
Energy, Physics of Fusion, Physics of
Reactors, Physics of Solar and other
unconventional sources, Geophy-
sics, Physics of Oceans, and Deserts,
Systems Analysis — this, in addition
to High Energy Physics, Quantum
Gravity, Cosmology, Atomic and
Nuclear Physics and Mathematics.

This shift from pure to applied
physics was not made because we
thought that pure physics is less
important for developing countries.
It was simply that there was not, and
still is not, any other international
institute responsive to needs of
technological hunger involving the
discipline of physics. Every vyear
around 1500 physicists — half from
developing countries — spend of the
order of six weeks or more at the
Centre attending extended sympo-
sia or research workshops.

The world needs today inter-
national institutions with requisite
stability, e.g. on the applied side,
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institutes like the Wheat and the
Rice Research Institutes, and on the
educational and physics side, insti-
tutes like the International Centre for
Theoretical Physics. Such Institutes
must become parts of the normal,
continuing, stable United Nations
scene; otherwise the Science and
Technology gap of the North and the
South will never, never be bridged.

| would like to conclude with three
appeals. The first to the International
Community — both of Governments
and of the Scientists. A world so
divided between the haves and the
have nots of Science and Techno-
logy cannot endure; at present an
International Centre for Theoretical

Physics is all that is internationally
available for physics in a hundred
developing countries. Somehow,
somewhere, a break must come.

My second appeal is to the devel-
oping countries. In the end, Science
and Technology among them is their
own responsibility. Speaking-as one
of them, ley me say this: your men of
science are a precious asset. Prize
them, give them opportunities, res-
ponsibilities for scientific and tech-
nological development of their own
countries.

And finally | wish to make a partic-
ular appeal to my brothers in the
Islamic countries. ltis their forebears
who were the torchbearers of inter-

national scientific research in the
8th, 9th, 10th and 1 1th Centuries. It
was these forebears who funded
Bait-ul-Hikmas — Advanced Insti-
tutes of Sciences — where con-
courses of scholars from Arabia,
Iran, India, Turkey and the Byzan-
tium congregated. Be generous once
again. Create a Talent Fund — avail-
able to all Islamic, Arab and develop-
ing countries, so that no potential*
high level talented scientist is
wasted. My humble personal contri-
bution to this Fund will be all |
possess — the $60 000 the Swed-
ish Academy has so generously
awarded me. Rabbana Taqqabal
Minna.’

Physics monitor

Tidying up
the baryons

During the last few years a quiet
revolution has taken place in the
classification of the known baryons
and our understanding of their com-
position in terms of the quark
model.

Some fifteen years ago, the SU6
model was introduced which com-
bined the highly successful SU3
internal symmetry scheme (covering
isospin and strangeness guantum
numbers) with quark spin and angu-
lar momentum.

This model groups baryons into
different multiplets of three quarks.
The lightest and commonest ba-
ryons fit into a basic 56-fold quark/
spin multiplet containing the baryon
decuplet of spin 3/2 (four possible
spin states)andthe octet of spin 1/2
(two spin states) with no angular
momentum between the quarks.
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When the quarks rotate around each
other, higher multiplets can be
obtained to accommodate heavier
baryons.

For the first angular momentum
excitation, the model predicted 70
quark/spin states with masses in
the region 1500-1800 MeV, and as
time went by and more baryons
were found, these states were
accounted for.

For baryons heavier than about
1800 MeV, the situation gets com-
plicated as in this region several
different SU6 multiplets overlap,
and it is not easy to decide how the
observed states should be assigned
to the various multiplets.

A complete theory of baryons
would predict both the exact masses
of all the particles and the relative
rates of the different possible decay
channels. However SUG6 is only an
approximate symmetry and cannot
by itself give exact predictions for
masses and decay rates. This hin-

dered the assignment of particles to
SU6 muitiplets using observed mass
values and decay rates.

As time went on, it became clear
that there was another problem. No«_
matter how they were assigned to
SUB6 multiplets, the number of heavy
baryons observed above 1800 MeV
fell far short of what was expected.

The idea which has emerged is to
exploit the analogy between electro-
magnetic interactions and the ‘co-
lour’ force held to be responsibie for
inter-quark forces. Perhaps the
gluon exchange of the colour force
can produce visible effects in quark
spectroscopy in the same way that
electromagnetism produces the
hyperfine structure seen in atomic
states.

The three quarks contained in
each baryon can be considered as a
superposition of quark pairs, each
pair behaving as a simple oscillator
under the influence of a colour force
which is a direct analogy of the
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A quark diagram of the decay of a hyperon
resonance, illustrating the suppression of
certain decay modes. The excitation of the
u-d quark pair on the left-hand side cannot
be lost and results in an excited baryon.
Thus this baryon cannot be an ordinary
nucleon. The same selection rule applies in
the corresponding formation processes, and
explains why some of the baryon resonances
expected by a simple quark model are in
fact not seen.
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magnetic dipole interaction between
electrically charged particles.

The approach taken by Nathan
Isgur and Gabriel Karl uses non-
relativistic approximations for single
gluon exchange. This model falls far
short of the full picture of relativistic
quantum chromodynamics, the cur-
rently ‘approved’ theory of quarks
and gluons, but nevertheless it
seems to work.

Isgur and Karl, and others, have
worked out the implications of this
mechanism for the baryons, and find
that many quark/spin configura-
Slions expected from SUG alone are

lxperimentally suppressed.

This happens because the three
guarks maintain their identities, and
excitations of one quark pair cannot
easily be lost or transferred to other
pairs.

For example the simple quark
model predicts seven different heavy
lambda particles with spin 3/2 and
positive parity, but the new model
says that only one of these can be
formed from neutral kaons and
nucleons. So far only one such
resonance has been reported!

As well as accounting for the
shortage of observed baryon states,
the model also gives good values for
the observed masses and relative
decay rates.

Describing this model and its
successes at last year's Geneva
conference (see September 1979
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issue, page 248), Tony Hey pointed
out the ‘impressive integrity’ of
experiments in not finding baryon
states which until this latest work
were thought to be ‘theoretically
desirable’.

In principle, the model is equally
valid for mesons. With the notable
exception of the psions, meson
resonances are much more difficult
to find than baryons, and the predic-
tions remain untested.

Cosmic ray
antiprotons

A recent cosmic ray experiment has
provided the first significant evi-
dence for antimatter in the cosmic
rays entering the Earth's upper
atmosphere.

Antiprotons are produced along
with other hadrons when primary
high energy particles (either from an
accelerator or in cosmic rays) hit
nuclear targets.

At CERN, recent trials of methods
to control antiprotons have enabled
them to be stored for the first time
and have shown that they do not
decay quickly (see October 1979
issue, page 312).

According to well-established
theoretical ideas, antiprotons should
be just as stable as protons, but the
difficulties of obtaining and storing
antiparticles have made this hypo-
thesis difficult to test. However the

observation of antiprotons in cosmic
rays provides new evidence for their
relative stability.

In the experiment, the apparatus
of the New Mexico/NASA collabo-
ration was carried by balloon to an
altitude of some 35 km over Texas.
The particles encountered in the
upper atmosphere were analysed by
a gas Cherenkov counter, a two-ton
superconducting magnet, scintilla-
tors, multiwire proportional counters
and shower counters. Data was
transmitted to the ground station
and recorded.

The idea was to look at the nega-
tively-charged particles, using the
Cherenkov to eliminate counts due
to muons and pions, and the shower
counters to eliminate electrons.
After allowing for particles resulting
from cosmic ray interactions in the
upper atmosphere, the experiment
produced some 28 events which
could be interpreted as antiprotons
coming from outer space.

This gives a ratio of cosmic ray
antiprotons to protons in outer space
of 65 x 1074 This is just what is
expected from the interaction of
primary cosmic rays with the thin
interstellar gas, so the antiprotons
are not interpreted as primordial
particles left over from the ’Big
Bang'.

If this is true, the antiproton life-
time should be at least comparable
with the time cosmic rays remain
within our galaxy, currently esti-
mated to be of the order of 107 years
— a big improvement on the antipro-
ton lifetime limits obtained in Labo-
ratory experiments, but still a long
way short of the established limits
on the proton lifetime (see Decem-
ber 1979 issue, page 415).

More balloon experiments are
planned, and for the more distant
future, the possibility of putting an
experiment aboard the Space Shut-
tle is being investigated.
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People and things

On People

Eric Burhop, well-known high energy
physicist from University College
London, died on 22 January. He
was particularly associated with

the nuclear emulsion technigue both
In its heyday of cosmic ray research
and early accelerator experiments
and in its revived role in hybrid sys-
tems for the observation of
charmed particle tracks, where he
played a pioneering role.

The Swedish physicist Erik Rudberg
died on 2 January. He was Presi-
dent of the European Physical So-
ciety from 1970 to 1972 and in
that office wrote for CERN COU-
RIER (February issue 1971) a mes-
sage of welcome on the decision

to build the SPS.

Gale Pewitt has been named Deputy
Director for Operations at the Ar-
gonne Laboratory. In the 1960s he
led the design and construction of
the 12 foot hydrogen bubble cham-
ber with its pioneering use of a
large superconducting magnet. He
subsequently became Director of
the High Energy Facilities Division.

The Polish physicist J. Pniewski
recelved the degree of Doctor Hono-
ris Causa at the University of Hei-
delberg in February for his contri-
butions to research on hypernuclei.
He participated with Marian Danysz
in the discovery of hypernuclei in

a nuclear emulsion experiment in
1952

Arthur and Janice Roberts have
retired from Fermilab and

moved to Hawaii to work on the
DUMAND underwater neutrino
experiment. Besides his career in
physics, Arthur Roberts has a repu-

!
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Michael Crowley-Milling of CERN, winner
of this year’s Glazebrook Prize from the UK
Institute of Physics.

tation in music and recently com-
posed a song to celebrate CERN's
25th Anniversary (see November,
1979 jssue, page 369).

Among the award winners of the
UK Institute of Physics for 1980
were Michael Crowley-Milling of
CERN (Glazebrook Medal and Prize)
for his work on the control system
of the SPS, Paul Murphy of Man-
chester University and John
Thresher of Rutherford Laboratory
(Rutherford Medal and Prize) for
their contributions to particle phy-
sics and Viki Weisskopf who re-
ceived an Honorary Fellowship.

André Martin of the CERN Theory
Division has been elected ‘Corres-
pondant de I"Académie des Sciences
de Il'Institut de France’,

In a recent ceremony at the White
House, President Carter awarded

J. Pniewski

{Photo K. Kilian)

the National Medal of Science, one
of the highest US awards, to 20 em-
inent researchers. Among those
who received the award this year
were Richard Feynman and Victor
Weisskopf.

PETRA and DORIS

During the January shutdown of
PETRA, additional high-frequency
sections were installed, bringing
the total number of cavities to 60.
Power is supplied for the first time
by the full complement of eight
klystrons operating at 600 kW each.
During the same shutdown, the
French-German detector CELLO
was moved into its operating posi-
tion, replacing PLUTO which is now
being improved for another experi-
ment at PETRA. In the first few
days of operation after the winter
shutdown, PETRA reached a record
total energy of 36 GeV.
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In the meantime DORIS is running
at the upsilon prime energy. The
two groups taking data, DASP-2
and LENA, hope to collect over
1500 hadronic annihilation events
in this energy region. The luminosity
of DORIS has been improved and

The 1400 ton CELLO detector being moved
#x0to position at the PETRA storage ring. It
Jeplaces the PLUTO detector.

(Photo DESY)

CERN Courier, April 1980

about 50 nb~" per day are currently
collected. In addition to high energy
physics, about 20 per cent of the
machine time is devoted to syn-
chrotron radiation experiments. The
performance of the storage ring
DORIS has considerably improved
using PIA (the positron intensity
accumulator) at the injection phase.
Both, positrons and electrons are
currently refilled to the maximum
allowed current without dumping

the remaining beams — a fast and
efficient procedure.

PEP ready to go

As we go to press, injection tests
into the new Berkeley-Stanford elec-
tron-positron storage ring, PEP, at
SLAC are scheduled for mid-March.
Circulating beams are planned by
the end of the month with sufficient
radiofrequency power installed to
take the energy to about 11 GeV.

A month later all the r.f. should be
in place. Four detection systems
(Mark I, MAC, DELCO and the free
quark search) will probably be able
to start work as soon as beams are
available.

Japan-USA collaboration

Japanese scientists are becoming
involved in extensive collaborations
at US high energy physics Labora-
tories (Argonne, Berkeley, Brook-
haven, Fermilab and Stanford) fol-
lowing the signing of an Agreement
in November between the US De-
partment of Energy and the Japa-
nese Bureau of Scientific and Inter-
national Affairs. The collaboration
also covers work in fusion, coal
conversion, photosynthesis and
geothermal energy. In high energy
physics, joint experiments could
involve some $ 50 million from Ja-
pan being invested into the research
programmes at US Laboratories.

Fermilab project names

A variety of names have been used
over the past few years as titles
for the projects to extend the re-
search facilities at Fermilab. The
present nomenclature is as follows:
The construction of the ring of
superconducting magnets and its
refrigeration system (a project
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which is already authorized) is
called the ‘Energy Saver’. The addi-
tion of a radiofrequency system,
sufficient refrigeration to pulse to
1000 GeV, the equipment to achieve
proton-antiproton collisions and the
corresponding colliding beam exper-
imental areas is known as ‘Tevatron
Phase I'. This project is included in
the USA President’s budget for
Fiscal Year 1981 and a Design
Study has recently been issued. The
installation of an extraction system
for 1000 GeV proton beams and
all the upgrading of equipment and
experimental areas to mount a
1000 GeV fixed target programme
is known as ‘Tevatron Phase II’. A
detailed design study for Phase /I
has not yet been issued. '
As a step towards Tevatron
Phase | stochastic cooling was
achieved at Fermilab for the first
time on 9 February. This technique
which was invented and first de-
monstrated at CERN is essential to
achieve high intensity antiproton
beams. We hope to cover proton-
antiproton plans at both Laborato-
ries in some detail in our June
issue.

AGS age 20

On 22 May Brookhaven National
Laboratory will celebrate the twen-
tieth year of operation of the Alter-
nating Gradient Synchrotron. The
many discoveries made during the
life of this machine — CP violation,
two types of neutrinos, the J/psi
and other new particles and reson-

Somewhat more garish than the sedate
hardware usually found around high energy
experiments is Fermilab’s M-7 — Magnificent
Muiti-Muon Mass and Momentum Measuring
Machine. With it are (left to right/ Merle
Watson fthe artist of the group), Kathy
Turner, Tom Droege, Dave Harding (behind
the cabinet), Tom Wesson, Irwin Gaines and
John Peoples.

{Photo Fermilab)
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ances — have contributed greatly
to the advancement of high energy
physics and there is much cause
for celebration. Talks will cover the
history of the AGS and a reception
and dinner will follow in the even-

ing.

The annual meeting of the High
Energy Discussion Group (HEDG),
the Brookhaven Users Association,
will be held in conjunction with the
celebration. Talks on 23 May will
be devoted to a summary of the
progress made in the construction
of ISABELLE, and a workshap for
potential ISABELLE users is sched-
uled for 24 May.

Brookhaven extends an invitation
to the whole high energy physics
community to attend the celebra-
tion. Details of the programme and
dinner reservations are available
from Ronald Rau’s office at Brook-
haven.

Heavy ion fusion systems receive
support

The Department of Energy in the
USA set up a review committee
under the Chairmanship of John
Foster to look at progress with the
inertial confinement technique to
achieve thermonuclear fusion in .
reactors. The technique involves

the implosion of deuterium-tritium
pellets and there are several sys-
tems under study to determine the
optimum ‘driver’ to cause the implo-
sion. Since 1976 the possibility of
using accelerators and storage rings
to produce high energy, high inten-
sity heavy ion beams as the driver
has been investigated particularly

at Argonne, Berkeley and Brook-
haven. The review Committee says
that such systems ‘have great prom-
ise as reactor candidates because
of their higher efficiency, their de-
veloped repetitive pulse technology
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and their favourable theoretical
predictions of target coupling.” The
Committee calls for an annual ex-
penditure of over $ 250 million to
pursue the various inertial confine-
ment fusion systems.

Conferences

On 25 September-1 October the
1980 International Symposium on
High Energy Physics with Polarized
Beams and Polarized Targets will
be held at Lausanne, Switzerland.
The Symposium will cover techno-
logical progress with beams and
targets, polarization experiments
and theoretical aspects of polariza-
tion phenomena. Further informa-
tion can be obtained from C. Joseph
(Université de Lausanne, Institut de
Physique Nucléaire, CH 1015 Lau-
sanne) or R. Hess (Université de
Genéve, Département de Physique
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nucléaire et corpusculaire,
CH 1211 Genéve 4).

Scientific Cufture Congress

On 6-8 February an International
Congress on "Scientific Culture in
the Contemporary World” was held
in Milan. It was one of these rare
occasions when leading scientists
from different disciplines came
together to review progress in their
respective fields of research. These
were sessions on Physics, Mathe-
matics, Biology, Science Culture
and Society. The developments in
cosmology and high energy physics
attracted a lot of attention and the
Congress was attended by large
numbers of interested young people.
The journal ‘Scientia’ has published
a special volume, in French and in
English, in connection with the Con-
gress with many interesting articles

on the frontiers of science, and
science in the contemporary world.
Among others, René Thom has
written about ‘Mathematics and
Scientific Theorizing’, llya Prigogine
on ‘The Microscopic Significance..
of Irreversibility and the Emergence
of a New Time " and Vitaly Ginzburg
on ‘Recent Developments in Physics .
and Astrophysics’. Ugo Amaldi has
written about ‘Particle Accelerators
and Scientific Culture’. this article

Iis also available separately as a
CERN Yellow Report in English
fnumber CERN 79-06) and in French
(CERN 79-07).

The Novosibirsk/SLAC Conference
on Storage Ring Instrumentation,
announced in our March issue as
scheduled for 5~11 March, did not
take place.

David Gray officiates at the farewell
ceremony to mark the removal of the last
sector of the 7 GeV Nimrod proton
synchrotron at the Rutherford Laboratory.
The machine has now been removed to
make way for the Spallation Neutron Source.

{Photo Rutherford)
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[ @‘ Sale of Electronic

- Instrument
Postdoctoral Position in
Solid State Physics with
Positive Muons
ETH Zurich/Switzerland Fast electronics such as old ADC's, encoders etc.
An open postdoctoral position has become available in Regulated power supplies, old scaler systems,

the group for Muon Spin Rotation (uSR) Spectroscopy at
the Laboratory for High Energy Physics of the ETH
Zurich (LHE). The research program of this group involves

voltmeters and printers, etc.

the study of magnetic and electronic properties of metals, Average age more than 10 years.

metal alloys and metal hydrides.

An experimental physicist (Ph. D.) is sought, who is parti- It is suggested that interested .parties should
cularly inclined towards experimental work and who is come and examine the material at CERN before

willing to work in a team of 5 — 8 physicists. A solid state
background would be preferable but is not a prerequisite.
The interdisciplinary character of the uSR-research
requires a liking in using and handling quite different
equipment and measuring tasks (modern fast counting
electronics, on-line computing, precision measurements %
of magnetic fields (NMR), cryostats, ovens, temperature For all relevant information please contact
measurements, physical characterization of samples).
Interested individuals are asked to contact as soon as

an eventual purchase.

possible: Dr. A. Schenk. LHE CERN - Stores Service/Recuperation
" c/oSIN CH-1211 GENEVA 23 - SWITZERLAND
CH-5234 Villigen, Switzerland Telephone: (022) 83 21 80
Telex: 23 698

new

VC 414

L]
Hazeltine 1510 compatible ’
the profitable alternative 0 er ralgs
NEW 1
— knife-sharp writing on

the no-glare are
green P31 screen
— steel sheet covering

— available with printer port
compare the prices ere

- ERNI + Co.
Elektro-Industrie
8306 Brittisellen
el. 01/833 3333
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Above: the 400 t Vertex Magnet made of a
specially processed material recently developed
at Hoesch — “HMW 1" — a cast steel having an
exceptionally low carbon content, very high purity
and homogeneity. Special heat treatment guar-
antees excellent magnetic properties, such as high
magnetic induction and low coercive force — less
than 1A/cm. The Vertex Magnet is part of a
spectrometer used in high-energy experiments at

Smelting, rolling, casting,
shaping and pressing of steels
in every imaginable shape and
quality are standard ‘run-of-
the-mill" jobs for us. But our
aim is also to market intelli-
gent products which set new
standards in their own field.
Huge magnets for nuclear
research, giant antifriction
bearings for a Russian crane-
ship, the world’s biggest lathe
for a Swiss turbine manu-
facturer, components for the

trans-Alaskan pipeline, com-
puter programmes for Space-
lab. Some of our “hits” are
already classics. Products and and

Hits
from

CERN’s 400 GeV Proton Synchrotron. Hoesch
plays a leading part in developing new material
processing and jointing techniques for nuclear
research and for the construction of nuclear
reactors. Its wide range of construction compo-
nents- includes single-block magnet cores and
shielding, sheeting and flanged parts for contain-
ments, angle sections and fuel rods, and containers
for storing radioactive waste.

processes which have proved
their worth the world over —
such as antifriction bearings
lathes, new packaging
technigues, modern building
components and surface-fin-
ished steel. Our companies
and representatives make
sure that our clients all over
the world are constantly kept
up-to-date.

Both our standard products
and our “hits” are well-known
in nearly 100 countries.

HOESCH WERKE AG DORTMUND

HOESCH

ESTEL
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Cancel your liquid
helium order. ..

Get a HELIPLEX™
refrigerator.

Forget about the cost of liquid helium and
the bother of handling it. With the HELIPLEX
Model CS-308 closed-cycle refrigerator you get
stable temperatures down to 3.7K.

This refrigerator is highly reliable — its major
components have been proven in the field for 5
years. It operates virtually unattended and op-
tionally gives you automatic temperature con-
trol and readout. Normal maintenance interval
is 9,000 hours, and it is field maintainable.

The HELIPLEX 308 refrigerator has a conve-
niently small cold end (the refrigerator is only
357 high). This makes it useful for a variety of
research and industrial applications with a selec-
tion of temperature controllers, interface designs
and radiation shields available.

For more information, write or call Advanced
Products Department, Air Products and Chem-
icals, Inc., Box 2802, Allentown, PA 18105.
(215) 398-8419.

(2 A Produccts )

DESHIARQUES]

CERAMIQUES TECHNIQUES

DESMARQUEST has been specializing in
high-performance sintered oxide ceramics
since 1804. Examples of the wide range of
fields in which we work are: nuclear physics,
aerospace, electronics, mechanical engineer-
ing and medicine.

The processes and equipment used in the
manufacture of these components involve
advanced technology, to ensure compliance
with the most stringent quality requirements.
Our quality assurance service, equipped with
the most up-to-date instruments, supervises
every stage of production.

Backed by our experience and highly efficient
processes we are able to manufacture
METAL-CERAMIC components which fully
meet your requirements.

DESIGN AND MANUFACTURE
70 YOUR DRAWINGS
AND SPECIFICATIONS

DIVISION

DESHIARGUEST

CERAMIQUES TECHNIQUES

CEC

Zone Industrielle N° 1
27025 EVREUX CEDEX

Tél.:(32)39.15.95
Télex 180573 F DESCERA
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CAMAC

The new communication giant:

3 Cl 2092

from SEN ELECTRONIQUE

* 3 independant RS232/20 mA channels
in a single width CAMAC module

* high speed data links (50 to 19200 bauds)
* buffered operation (1 K byte)

* no jumpers, but a powerful microprocessor for speed
and data-format control through CAMAC

— description

This single-width CAMAC module contains 3 independent channels with high
speed UARTS and buffered inputs/outputs.

It has been specifically designed as the universal interface for microprocessor
controlled CAMAC systems where at least one high speed data link with the host
computer and one medium speed data link with local interfaces are essential.

The use of an internal microprocessor provides significant flexibility and speed of
operation: its role is to pass information from the CAMAC buffers to the input/
ouput memory working with the UARTS, and to control the data flow.

Speeds and data-format are CAMAC programmable to allow best utilisation of the
unit. Transmission standards are 20mA current loop or EIA RS 232 C, jumper
selectable. Qutputs are standard 25 pin CANNON connectors.

Front panel Leds indicate the status of the module {Transmit/Receive) on each
channel plus Overrun and Time-out are common to all channels. A rear panel
trigger signal is available for DMA transfer synchronisation.

~— applications

— Crate to crate communications
— CAMAC/external devices interfacing

— Front-end I/0O processor for Intelligent Crate Controllers

This unit is specifically useful when connected with our ACC 2099/ACC 2103
Auxilliary Crate Controllers to speed-up the I/O transfers when processing time
is critical.

— main computer/intelligent Crate Controller link, etc, etc.

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. 083 916710 - Tix 529167d - 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 23359ch - CH-1211 GENEVE 13.

ELECTRONIQUE



CHOSE - PAR EXEMPLE UN RABAIS PLUS
N'IMPORTE QUOL. TOUT COMPTE FAIT, VOUS
NE SOLUTIONNEZ PAS N'IMPORTE COMMENT
VOS PROBLEMES TECHNIQUES ...

LES TROIS SERIES
8600/ 8607/ 8609

DE SOURIAU OFFRENT
LA BONNE SOLUTION
DANS LA MAJORITE
DES CAS.

DE PLUS, LEUR
NIVEAU
TECHNIQUE
ELEVE VOUS EST
OFFERT A UN
PRIX
ABORDABLE.

ofRlE 8600,8607 /8608

SI VOUS AVEZ BESOIN D'UN
CONNECTEUR POUR CIRCUITS IMPRIMES,
IL SERAIT ILLOGIQUE D'ACHETER AUTRE

o
e

5
£
e,
I
-
o
)
o
-
-
s
"
oy
-

Société anonyme

PRECIMATION

Rue de ['Hopitat 12 ~ 2501 Bienne
Téi. 032 223223 Télex 34222 preci ch

8600: pour suiences extrémes, Encartage di-
rect, pas 3,96, carte 1,6 mm (simple ou double
face) Contacts hamc ‘Hlexibilité en deux sar-
ties, résistance de contact inférieure 3 5 mil-
Holims, 1000 enfichages sans usure de la carte.,
607 série universelle, 3 encartage direct ou
enﬁchable pas 2,54/3,81/ 3,9 mm, Résistan-
ce de contact max. 10 mxlhohms durée de vie
500 enfichages. Norme CCTG HE 901/
8609: specm[ement pour [a carte L\\znpe wo x
160 ma. Enfichable, pas 2,54 am, Isolant 3
dews ou trois rangées d'alvéoles, equlpement
avec contacts individvel (16-32-64-96 piles),
courant admissible 2A, Nome \'G 95324 ot
DIN 41612,

82

GROUPE CAP GEMINI SOGETI
2500 informaticiens en Europe

- Prestations de service en:
- Conseil
- Projets a responsabilités
- Analyse et programmation
- Dans les domaines
- . Scientifique
- Gestion administrative
- Fournisseur: organismes tels que:

ONU, BIT, OMP}, CICR, CERN...

NOTRE ADRESSE A GENEVE

CAP GEMIN!I

8¢, av. Champel
1211-GENEVE 12

Tél. 47 88 00 {interne 17}

VACRYFL

For High Magnetic Fieldsin g

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.: (06181) 362-1

10T
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gk high quality

Years

- RF—GENERATORS

for all applications of

INDUCTION HEATING

a wide range of frequencies 6kHz—50MHz and power
1-300 kW

3 . ) .

¥ available for evaporation epitaxy _
melting crystal growing RF-Sputtering
We build the generator FRITZ HUTTINGER GmbH
you need. Po. Box 727, D 7800 FREIBURG
For more information W. GERMANY
please write or phone to Tel. (0761) 82051, TIx0772 862

JANNEY MEETS THE DEMANDS OF THE
HIGH-ENERGY PHYSICS COMMUNITY

with Ultrahigh Purity, Ultrahigh 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 CYLINDER COMPANY

Subsidiary of Pittsburgh Forgings Co.

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

CERN Courier, April 1980 83




REAL TIME ARRAY PROCESSOR SUPERCOOL
Tho MARTM! Saries of Floatng Point Aray Procossrs & LOW COST

well as fast math for all popular minicomputers.

MAP is a fully supported intelligent coprocessor with fast AT LEAST 60°C COOLER Adapter and Fully Wired
FORTRAN controlled 1/0 Interfaces and powerful arith- cathode operating Socket Assembly for all
metic capabilities. temperature is provided by the standard PMTs. They accept

; 0 A% ir- - i ]
Its unique multiprocessor architecture allows asyn- new air- and water-cooled options offered for a
chronou?s Input—Oputput at transfer rates up to »:10 SUPERCOOL thermoelectric  standard PFR housings.
Megabytes with minimal Host overhead. PMT chambers (Models $990 THERMOELECTRIC PMT

. . TE-206 TSRF and TE-210 CHAMBERS INCLUDE

The new MAP 6400 offers 64 Bit double precision- TSRF). Eliminating bulky

POWER SUPPLY — Low Cost
Model TE-182 TSRF provides
features noted above and
replaces PFR Model TE-102.

floating point arithmetic capabilities equivalent to those

; : : compressors, they provide
of large mainframes, at a fraction of the cost. b y P

excellent temperature stability
and operating reliability. Both
CSPInc: 40 Linnel Circle feature No-Dew Window

BILLERICA, Massachusetts 01821, tel. 617/2726020 Heaters, Front Mounting

US Prices only

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

14, rue de I'Ancien Port - Tél. (022) 32 97 20
Télex 23 343 marlich- 1201 Geneva, Switzerland

88 Holten Street, Danvers, MA 01923

q r I I fq : CABLE: PHOTOCOOL TELEX 94-0287
| ]

Products for Research, Inc. I%

The new

state-of-the-art
for NIM discriminators:
LeCroy model 4608

High performance: 200 MHz; 4nsec DPR
High density: 8 channels in a NIM single width
e High fan-out: 3 direct + 1 complementary outputs
per channel
Low threshold: -30 mV minimum
Burst guard or updating mode: selectable by front panel switch
Built in test feature: a test input allows simultaneous
testing of all channels
e Fast veto: a veto input allows fast inhibit
of all channels
e Low time slewing 0.5 nsec from 2 x to 20 x threshold

EUROPEAN PRODUCTS DIVISION
Headquarters: 81, avenue Louis Casai, 1216 Cointrin-Geneva, Switzerland; (4122) 9897 97. Offices: Les Ulis, Franc

907.38.97; Heidelberg, W. Germany, (06221) 28192; Hamburg, W. Germany, (040) 5427 13; Wheatley, Oxford, Englar
r (08677) 3540; New York, (914) 425-0412; New England, (603) 483-8755; Chicago, (312) 626-6726; Palo alto, (415) 856-18(
Representatives throughout the wor
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Hit’saquestion

No one can offer the research community
a wider range of reliable, useful cold sources.
HELI-TRANZ® systems provide simple-to-
operate cooling in the 2-300K range.
DISPLEX® cryocoolers offer unsurpassed
versatility and reliability in continuous
closed-cycle cooling from 10-300K.
HELIPLEX™ refrigerators can replace use
of liquid helium for around-the-clock
cooling down to 3.7K.

Add to this the most complete selection

of temperature controllers and indicators,
radiation shields, vacuum shrouds, sample
holders, and other equipment vital to ESR, NMR,
Mossbauer effect, x-ray diffraction, and other
low-temperature research.

More than 1000 laboratories worldwide use our
reliable cryogenic equipment. Send today for our
latest catalog: Laboratory Cryogenic Systems.

i % ’ [ J
APD CRYOGENICS
1919 Vultee Street, Allentown, PA 18103 (215) 398-8419 Telex: 84-M16




The
new

VC 4152

]
T2 B \olker Craigs

Spezial

— available with printer port are
— seperate keyboard
— no-glare screen

available in different colours

a price comparison is worthwhile here

ERNI + Co.

~ Elektro-Industrie
8306 Briittisellen
Tel.01/83333 33

\n/ LND, INC.

ﬁ ﬂ 3230 LAWSON BLVD.

ﬁ
i OCEANSIDE, NEW YORK 11572
,*. PHONE (516) 678-6141
ﬂ | % Loy, u TELEX No. 14-4563 (LND INC OCSD)
Y ; '

BROAD FAMILY OF NUCLEAR DETECTORS Prec's'on Manufactured

NUCLEAR RADIATION DETECTORS
for Unequaled
Performance and Reliability

L - CLASS 100 ASSEMBLY AREAS
14,000 SQ. FT. MANUFACTURING FACILITY

® GM Tubes, ® Xray Proportional Counters
® BF, & HE® Proportional Counters ® lonization Chambers

@ B Counters ® Gas Sampling Detectors

® Proton Recoil Counters ® Positon Sensitive Detectors

® Fission Counters & Neutron Beam Monitors

Each unit is inspected along every step of the production process assuring that it will perform to the
exact parameters your application demands.

Backed by specially designed facilities and proprietary manufacturing techniques, LND has extensive
R&D capabilities unmatched elsewhere. This enables LND to continually develop innovative concepts
and designs which have helped to earn and maintain LND’s reputation for excellence.

LND, Inc. 516/678-6141
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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 (BWQ'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

LI 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

THOMSON-CSF DIVISION TUBES ELECTRONIQUES
38, RUE VAUTHIER / 82100 BOULOGNE-BILLANCOURT / FRANCE / TEL. : (33.1) 604 81 75

BRAZIL - THOMSON-CSF COMPONENTES DO BRASIL LTDA. SPAIN - THOMSON-CSF COMPONENTES Y TUBOS S.A.

C.P.: 4854 | BROOKLIN / SAC-PAULO / TEL. : (55.11) 61 64 83 CALLE ALMAGRO 3/ MADRID 4 / TEL.: (34.1) 419 88 42 .

GERMANY - THOMSON-CSF GmbH BEREICH ELEKTRONENROHREN SWEDEN - THOMSON-CSF KOMPONENTER & ELEKTRONRGR AB
FALLSTRASSE 42/ 8000 MUNCHEN 70/ TEL. : (89) 76 751 BOX 27080/ 810251 STOCKHOLM 27 / TEL. : (46.8) 225815

ITALY ~ THOMSON-CSF TUBI ELETTRONICI SRL UNITED KINGDOM - THOMSON-CSF COMPONENTS AND MATERIALS LTD
VIALE DEGLI AMMIRAGLI 71/1- 00136 ROMA RINGWAY HOUSE / BELL ROAD / BASINGSTOKE RG24 OQG

TEL. :(39.6) 638 14 58 TEL. : (44.256) 29155

JAPAN - THOMSON-CSF JAPAN K K. / TBR BUILDING USA - THOMSON-CSF ELECTRON TUBES

KOJIMACH! 5-7 / CHIYODA-KU / TOKYO / T102 750 BLOOMFIELD AVENUE / CLIFTON NJ 07015

TEL.:(81.3) 264 63 41 TEL.:{1.201) 77910 04
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lonization Chambers from

PTW- FREIBURG

for Health Physics and
Environmental Control

Example: Chamber with integrated power supply and ampilifier

Volume : 400 cm3
Range : 0.01... 1000 R/h
0.1 ...10000 R/h
Output : 101 ... 108pulse/min
Energy dependence Argon-41
Krypton-85 + 20%
Xenon-133
Input : 220V /50 Hz

Production Programme: lonization chambers
from 0.02...50000 cm?
for photons

electrons
neutrons

PTW-Freiburg, Lorracher Str. 7, D-7800 Freiburg i. Br.
Tel. Freiburg 42311 - Tix 7721439 ptwf d
Representatives:

U.S.: Nuclear Associates, 100 Voice Road, Carle Place N.Y. 11514
U.K.: Radiatron Components Ltd., 76 Crown Road, Twickenham TW1 3ET

POUR TOUS VOS PROBLEMES MEAGRINI
DES DISJONCTEURS
ET DES POSTES PENSEZ A GHLILEO

MAGRINI GALILEO Via L. Magrini, 7 - 24100 BERGAMO (ITALIA)
Telefono/Phone: (035) 235.444 - Telegrammi/Cable: MAGRINI GALILEO BERGAMO - Telex: 301535 MAGGAL |
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CAMAC MEMORIES FOR ALL PURPOSES

Our wide range of solid-state modules can enhance your processor’s performance with features like:

® Non-volatile RAM stores

have built-in battery back-up

® PROM stores up to 128k-bytes

accomodate all currently available types of chip

® Direct Memory Increment or Modify features
for statistical data handling e.g. histograms, etc.

® Multi-user access
via front-panel and dataway

® Fast memory cycles
keep pace with Camac

® Data compression

saves memory volume

@ Parity checks and handshake

ensure safe data handling

® Mailbox memory with unlimited depth

for multiple-access multi-user organisation, non-volatile RAM

Module type | 1624 1625 1626 1627 1631 1632 1633 1634 1635/8 1635/16 1641 1642 1643/8 1643/16
Type of memory} RAM RAM RAM RAM RAM RAM RAM RAM RAM RAM PROM PROM PROM PROM
Size| 16k 32k 48k 64k 16k 32k 48k 64k 32k 16k 32k 32k 128k 64k
Word length (bits)| 16 16 16 16 16 16 16 16 8 16 16 16 8 16
Access time {ns)| 2000 2000 2000 2000 1000 1000 1000 1000 500 500 1000 1000 500 500
Number of pointers| 4 4 4 4 Wip Wi Wi Wao 1 1 1 1 1 1
DMI (Direct Memory Increment)| e ° ° ° * * * *
DMM (Direct Memory Modify) === >L =;< >;<
Automatic pointer increment ° o ° ° [ ° ° ° ° ° ° ® ° °
Overflow buffer size (words)| 63 63 63 63 64 64 64 64
S, Data compressor opn opn opn opn
‘ Module width 1 1 2 2  1/2/3 1/2/3 2/3 2/3 1 1 1 1 1 1
% either/or

Come and see them all at the
Public Demonstration Day at CERN

Building 13, room 2-005

CH-4501 SOLOTHURN / SWITZERLAND
TEL.: 065-311131 TELEX: 34228

General purpose and
precision R-C-L Decades

Attractiv Prices!

For further information contact
Stolz, Geneva.

Beilikonerstrasse 218
CH-8968 Mutschellen
Tel. 057 5 46 55 Telex 54070

Av. Louis Casai 81
CH-1216 Genéve
Tél. 022 98 78 77

For Added
Protection...

The HAWS Dust Cover

A properly designed emergency eye/face-wash must be poised
and ready to supply clear, clean water at the instant an
emergency strikes. Because it normally stands idle, dust
particles, metal filings and other contaminants can collect in
the receptor and the water orifices. The Haws Model 9100
stainless steel dust cover on many Haws units provides the
ideal combination — instant water and total cleanliness.

Get all the facts from your nearest Haws Emergency Distributor,
or contact Haws International, P.O. Box 1999, Berkeley, CA
94701, U.S.A. Cable “HAWSCO” Berkeley, California.

TELEX 33-6358. ®

EMERGENCY
EQUIPMENT

INTERNATIONAL
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Airco’s new superconductor plant.
For people who can’t get enough of a good thing.

We've opened a new 10,000-m? integrated
superconductor manufacturing plant. The
world's largest. The most advanced. Why?

Because we think that high energy physics,
fusion research and advanced energy conver-
sion systems are too important to ignore their
needs: Economies of scale, advanced manufac-
turing and quality assurance methods, major
magnet-fabrication capability, and integrated
systems development.

We also have raw materials supply sources
to match our plant's capacity to produce NbsSn,

NbTi and VsGa superconductors. In any length

quantity. On schedule. On spec.

Now we're ready to match our new capacity,
quality assurance and production techniques
against any amount of superconductors you
need. So if you're having probiems getting good
superconductors, we have a 10,000-m? good
solution.

Phone Dr. Erik Adam at the new plant today.
(201) 541-1300. Ask him for our 20-page four-
color capability brochure. Discuss your supetr-
conductor or magnet problems with him.

Or simply give us an order. You'll soon see
how fast we can fill it. Airco Superconductors,
600 Milik Street, Carteret, New Jersey IRCO
07008. U.S A, TWX 710998 0492.

Superconductors



LAMBDA

Alimentations stablllsees f
Seml-cenducteurf d

Demandez nos catalogues gratuits
Alimentations stabilisées (Vol. 1.)
Composants de régulation (Vol. 2.)

LAM BDA 1er Constructeur mondial d’alimentations stabilisées

ELECTRONIQUE B.P.77-91403 Orsay Cedex Tél. 012.14.87 - Télex 691 617 F. Veeclan




We called upc
elements to helr
the BK496 Igni

Water!

We were developing ignitrons at pointon the valve. Getting water to the
Lincoln for capacitor discharge right place at the right time, guarantees
applications with a very large switching freedom from hot spots and sludge-free,
capability. The problem was, how to efficient cooling.
keep them cool. ‘The BK496 has an extra large getter

Well, despite existing systems, we which can be reactivated at any time,
realised we’d have to develop our own. resulting in a near-perfect indefinite

Theresultis the unique water vacuum, two long-life ignitors, a firing

time of less than a microsecond and
_ high voltage hold-off capability.

" The combination of high-
e, {cCh0logy with practicality thatled
to the BK496 design is typical of the
radical thinking of EEV Engineers.

So is the maturity of judge-

mentborn of over 30 years in
this field.

Find out more by getting in touch with us at Lincoln.

Telephone Lincoln (0522) 26352 or write to us at

cooling system in useon EEV ignitrons,
and a further resultis the high level of
acceptability these tubes have won.
Forexample, they are playing 4
a major role at the One-Mega-Joule
Test Facility at Culham Laboratory.
The system uses agraded
copper coil which provides maxi-
mum cooling at exactly the right

Carholme Road, Lincoln, LN11SF, England.

ENGLISH ELECTRIC VALVE CO LTD, CHELMSFORD, ESSEX CM12QU, ENGLAND. TEL (0245) 61777. TELEX 99103. GRAMS ENELECTICO CHELMSFORD
AMEMBER OF THE GEC GROUP
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At last...
the powerful ADC systems

.. lONg awaited

LeCroy’s System 2280 is the successful result of a mammoth design effort. It is aimed at the demanding requirements of
high energy physics experiments. A new standard of ADC performance has been achieved through the design of intricate
custom integrated circuits in the most complex hybrids LeCroy has ever built. This has resulted in higher performance as
well as higher density.

The dynamic range of the new ADC’s was extended to 72 bits. This made excellent stability, reproductibility and linearity
difficult design goals and placed greater demands than ever before on the fast clear circuitry. System 2280 has met all
these challenges. It is a complete CAMAC-compatible system offering high performance and exceptional packaging
density as well as the convenience of data preprocessing.

HIGH DENSITY

Up to 1008 independent ADC’s
per CAMAC crate.

CAMAC PACKAGING
Standard CAMAC crate, stand-
ard CAMAC readout.

DATA PREPROCESSING
Automatic pedestal subtrac-

tion.

DATA COMPRESSION
READOUT

Only valid data channels are
stored for readout.

MINIMUM SUPPORT
HARDWARE

Built-in gate and fast clear
fan-out.

SIMPLE MAINTENANCE
Socketed hybrid circuit design
makes replacement or trouble-
shooting easy.

HIGH PERFORMANCE
Wide dynamic range
Excellent linearity
High sensitivity
Exceptional stability
Rapid fast clear

The Model 2280 system processor controls the ADC modules and receives and processes data, making it available for con-
ventional CAMAC readout. A data compression technique leaves only valid data and addresses available for readout,
minimizing readout time and substantially decreasing the memory requirements of the attending computer.

Model 2285

Model 2282A

Offers 48 twelve-bit current
integrating ADCs per single-
width CAMAC module. Custom
CMOS circuitry has been used
to achieve low power dissipa-
tion, making such high density
feasible. The 2282A performs
complete 12-bit conversion in 1
msec and data preprocessing
for an entire crate can be per-
formed in 500 usec. The 2282A
has a sensitivity of 0.25
pClcount and a full-scale of
1000 pC. A built-in test circuit
allows the operation of all
channels to be verified. The
ADCs offer a linearity of
+0.1% of reading =1 count
and may be fast cleared in
1usec.

Offers 24 twelve-bit current
integrating ADCs per single-
width CAMAC module. The
device offers twelve-bit conver-
sion in 250 usec and data
preprocessing of an entire
crate in 250 usec. The 2285 has
a sensitivity of 0.125 pClcount,
but a special jumper option
allows the user to increase or
decrease the sensitivity by an
analog control voltage. A
special calibration circuit
allows the user to check the
operation of all channels of the
2285. The ADCs offer a linear-
ity of £0.1% of reading %1
count and may be fast cleared
in 1.5 usec.

For complete details, call or write LeCroy or your local sales office.

bcroy Innovators in Instrumentation

Headquarters: 700 S. Main St., Spring Valley, N.Y. 10977. Offices: Chicago, (312) 626-6726; New England, (603) 483-8755; New York, (914) 425-0412; Palo
Alto, (415) 856-1806; Geneva, Switzerland, (41 22) 98 97 97; Heidelberg, W. Germany, (06221) 28192; Hamburg, W. Germany, (040) 54 2713; Les Ulis, France
907.38.97; Wheatley, Oxford, England, (08677) 3540. Representatives throughout the world.
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After the portable instruments. ..
Apreés le portatif...

THE STATIONARY INSTRUMENTS

in radiation protection
en matiére de Radioprotection

NARDEUX is among the first

NARDEUX s‘impose parmi les tout premiers

PERSONNEL D.A.TR... CONTROLEZ-VOUS
PERSONNEL WORKING
IN RADIATION FIELDS GET CONTROLLED

COUNTERS
COMPTEURS

4 x 250 cm?

2 x 800 cm?
circulation de gaz
gas circulation

O nardeux

Commercial office in the PARIS area:
Antenne commerciale, région parisienne:

17, rue Paul-Bert, 92120 Montrouge - Tél. 665 24 29
LA VALLEE DU PARC, Z.1., 37600 LOCHES - France
Tél. (47) 59 32 32, télex 750 808 F

LE FIXE

Controleur
mains-pieds o +y

o + By hands and feet
monitor

N\

/' Klaasing-Reuvers

Power your circuits
with klaasing-reuvers modular
encapsulated power supplies

Series 500/600/700 are completely compatible
with industry standard specifications but offer
you 4000 VDC I/Q isolation rating.

Series 400 additionally offers you the advantages
of current foldback output protection.

Series 800 are made in switching technique to
save space and energy.

Ask for your copy of the new catalogue and price

Dewald AG
Seestrasse 561 Tel. 01. 451300
8038 Ziirich Telex: 52012
94

Flowmeters

Calibrated and 5
non-calibrated instruments ==}
for liquids and gas i

type 1100 “

Available from our stock
in Zurich

Heraeus

WITTMANN

Heating bands
Heating cables
Heating tubes

Power and tension
regulators

Ask for further information

Oerlikonerstrasse 88

[ ]
WIS AIE 1. (01)46 4040

form. Wismer AG 8057 Zurich
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Stesalit resolves your
individual problems

in fiberglass and carhon fiber
construction

— for science

and advanced technic.

Frames for

proportional chambers

spark chambers

drift chambers

coasting boxes for Cerenkov counters.
Parts and profile material

of all types, also in combination
with carbon fiber.

Upon request parts

can also be laminated

with copper or aluminium foil.

Stesalit AG
Kunststoffwerk

\ GH-4249 Zuliwil SO

Telefon 061-80 06 01
Telex 63182 03.003

LeCroy

CERN Courier, April 1980

Now all is there
in a single module,

|Le Croy multiconverter 4401

pulse height discrimination
meantime or logical OR output
charge measurement (ADC)
time measurement (TDC)

two independent channels

EUROPEAN PRODUCTS DIVISION

What do you need?
Deposited charge, time of flight,
discrimination, mean time?

Headquarters: 81, avenue Louis Casai, 1216 Cointrin-Geneva, Switzerland; (4122) 9897 97. Offices: Les Ulis, France,
907.38.97: Heidelberg, W. Germany, (06221) 28192; Hamburg, W. Germany, (040) 54 2713; Wheatley, Oxford, England,
(08677) 3540; New York, (914) 425-0412; New England, (603) 483-8755; Chicago, (312) 626-6726; Palo alto, (415) 856-1806.

Representatives throughout the world.
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August 5,1978

helped bring fusion po'

a step closer at Princeton.

Project PLT—a significant

achievement
On August 5, 1978 scientists at Princeton

University Plasma Physics Laboratory succeeded

in heating a form of hydrogen to more than 60
million degrees Celsius and produced the high-
est temperature ever achieved in a TOKAMAK
device—four times the temperature of the in-
terior of the sun, thus bringing fusion power a
step closer for mankind.

EIMAC tetrodes for switching

and regulating.
Four EIMAC super-power §973
(X-2170) tetrodes were used to con-
trol and protect the four sensitive
neutral beam sources in this scien-
tific achievement. The next
experiment in this series
(PDX) will also utilize
EIMAC 8973 tetrodes to
control the neutral beam
sources. The EIMAC
8973 is also being used
at Oak Ridge National
Laboratory, another

major research facility involved in the Depart-
ment of Energy’s program to develop practical
fusion power. The 8973 is a regular production
tube designed for high power switching and
control by EIMAC division of Varian.

For information |

Contact Varian, EIMAC Division, 301
Industrial Way, San Carlos, California 94070.
Telephone (415) 592-1221. Or any of the more
than 30 Varian Electron Device Group Sales
Offices throughout the world.
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