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Laboratory |i

Two years on

It is almost two years ago that the
CERN Council approved the ‘Pro-
gramme for the Construction and
Bringing into Operation of the CERN
300 GeV Laboratory’. The SPS project
has now reached the stage where
most of the design work on the
accelerator components is complete.
Many of the big contracts have been
placed. The Laboratory buildings are
almost ready for occupation. Several
of the access shafts to the machine
level underground have been dug to
their full depth and the boring ma-
chine, which will chew its way around
the 7km circumference of the ac-
celerator, is on site ready for action
early next year. This article is a brief
report on the progress at CERN
Laboratory 11

It is rare on a large project that
the civil engineering work goes
without a hitch and the SPS has been
no exception. The early stages of both
the tunnelling and the surface building
moved slower than had been hoped.
Nevertheless construction is now going
ahead at a very fast pace. it is not
out of line with the overall programme
and early next year will see major
stages reached.

One of these will be the complation
of the first office and laboratory block.
Some of the SPS staff will then be
able to escape from the rabbit hut-
ches, where they have been housed
up to now, and move into the Labo-
ratory Il buildings proper. Two other
blocks should be ready by about six
months later. The huge assembly hall
is also virtually complete and will be
fitted out in ample time to receive
machine components as they start to
arrive in the second half of the year.

Temporarily, water and electricity
supplies are being drawn via Labo-
ratory | but eventually a power link
to the French grid network and a
water supply from Lac Leman will
serve the Laboratory. Negotiations

with Electricité de France have fixed
the route of the 380 kV connection to
the grid at Genissiat and, after some
discussion concerning the capitaliz-
ation of power losses, the contract
for two 380/18kV transformers has
been let. A pumping station, capable
of drawing 1500 litres per second from
the lake, will be built at Le Vengaron
and 1000 [itres per second will be
piped to the SPS site. Temporary
measures will be taken to fill the two
reservoirs on the site before March
1975 when the supply from Le Ven-
geron should be in action. Small
cooling towers will bring the tempe-
rature of the used water down before
feeding it back to the Rhone.

Tunnelling work is also reaching an
important stage because ‘the mole’ is
almost ready to set off. The civil
engineering shaft, where the spoil
bored out by the mole will be taken
out, is completed and its heavy duty
lift is installed. The nearby access
shaft close to ‘Long Straight Section
1" is also ready and the tunnel which
joins them was cut through on 18
December. It is here that the mole
and its long train of concrete lining
and spoil removal equipment will be
assembled. Near the civil enginesring
shaft, the concrete factory (which will
make the tunnel-lining sections) and
the railway marsha!ling yard (where
spoil and concrete sections will be
shunted around) are being assembled.
Long lines of yellow trucks are ready
waiting to be spoiled. The tunnel
towards the North experimental area,
which is being dug downwards from
the surface, is now over 200 m long
having cut through the moraine into
the molasse rock.

Moving to components of the ma-
chine itself : The injection scheme for
the SPS has now been fixed. After the
successful tests of the continuous
ejection scheme at the 28 GeV proton
synchrotron during the summer (see
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CERN Laboratory !l buildings taking shape. (The
shape, paradoxically since the buildings are
across the border in France, is that of a Swiss
cross.) One of these buildings will be ready

to receive SPS staff early in 1973 and two
others, as well as the large assembly hall, are
scheduled for completion during the year.

June issue page 203}, this technique
has been selected, rather than the
bunch by bunch method, since it
gives better beam quality. Ejection
from the PS will be at 10 GeV and
the protons will travel along the
existing beam-line towards the ISR
for about 200 m before being bent
down a tunnel 800 m long to be in-
jected at Long Straight Section 1 of
the SPS. In collaboration with the
ISR Department the section of beam-
line towards the ISR will be adapted
so that it can handle (on alternate
pulses and at different energies if
necessary) protons for filling the ISR
and protons for injection into the SPS.

Once a beam has been achieved in
the ring, care has to be taken not to
let it go astray. This has been an
obvious accelerator requirement for
some time in order to reduce ra-
diation damage and induced radio-
activity problems. However there is
an additional reason with very high
energy, high intensity beams. Esti-
mates indicate that, for example a
400 GeV 10" proton beam of small
cross-section can'locally heat a block
of metal to temperatures of a thou-
sand degrees. An internal beam dum-
ping system, using fast pulsed mag-
nets which give a constant vertical
deflection to the beam over one turn
(to catch the full ribbon of beam), has
therefore been designed. The diverted
beam will be directed onto an ab-

sorber block and an additional mag-
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net with a linearly rising field will be
available to spread the beam horizon-
tally across the block to prevent over-
heating of a tiny volume.

This problem also has its impli-
cations for the ejected beams. Be-
cause of the potential danger to
beam-line components the days when
ejected beams could be set up by
twiddling in front of a scope are over.
Computer control of ejection elements
will be necessary. Fast and slow
ejection schemes have been studied
and tests have begun with an electro-
static septum (see last issue page
375). For optimum siow ejection at
different energies it will be necessary
to be able to change the septum gap
by remote control, which adds a com-
plication.

The layout of the ejected proton
beam lines to both the West and the
North experimental areas has been
worked out. Going West, an under-
ground switchyard (a specially en-
larged section of tunnel also known
as the ‘underground cathedral’) will
house magnets which can deflect pro-
tons onto a target providing particles
for a r.f. separated beam or onto a
target to provide neutrino parent par-
ticles. The neutrino parents will be
pointed at the BEBC bubble chamber
and the neutrinos will travel through
earth, which will filter out other par-
ticles, before emerging at ground level
at BEBC. The r.{. beam-line will climb
to the surface in the same tunnel as

the ejected proton beam-line. The
proton beam-line will be further sub-
divided into three beams in the West
area. Going North, the beam-line geo-
metry to the surface has also been
fixed (asindicated above in describing
the civil engineering work). Much of
the design work on magnet systems
etc. has been done and the placing of
contracts will be phased so that beam
transfer equipment will start to arrive
on site in 1974.

On the magnets for the main ring
itself delivery has to start much earlier
and contracts for the bending mag-
nets and the quadrupoles have been
placed. The first 60 tons of steel (a
test quantity) have been delivered to
the core manufacturer and found to
be satisfactory (in fact the coercive
force is a factor of two lower than
needed according to the specifi-
cation). A further 1000 tons has been
produced and is being checked using
an automated version of the per-
meameter system used by the ISR
team. Prototypes from the manu-
facturers will be at CERN in April 1973
for the bending magnets and June
1973 for the quadrupoles. Production
magnets will be at CERN before the
end of the year.

The prototypes built at CERN have
been subjected to careful measure-
ments to ensure that the required field
quality can be achieved. The two
full length (6 m) bending magnets




were measured using a special matrix
of nine 7m long search coils and
were found to meet the tight field
tolerances (a few parts in 10%). Taking
readings along the length of the mag-
nets revealed a few dips in the field
level which were related with slight
gaps between the half cores. The
procedure for welding the tie plates
holding the half cores together has
been modified to cure this. Another
important check was to pulse both
magnets simultaneousily and to meas-
ure how well the fields ‘tracked’ to-
gether. A one per thousand deviation
here would correspond to a loss of
about 3mm of aperture. The tests
indicated that the magnets will track
together to better than one per thou-
sand. Measurements are currently
under 'way on the guadrupoles to fix
the end shape so as 1o keep the
integrated focusing gradients constant
across the aperture to a few paris in
a thousand.

The dipoles for orbit correction and
for sextupoles, have been designed
and the design of the octupoles has
started. The specifications are also
being drawn up for the special qua-
drupoles needed in the two beam
ejection regions. To give room for
manoeuvring the beam, larger aper-
tures are needed and the standard
components are being scaled up by
a factor of 11/9. Since only twelve are
needed they will be assembled at
CERN.

In twelve months time, a veritable
magnet factory will be in full swing.
Dipoles will be assembled on site and
a series of tests on each magnet
(mechanical checks, hydraulic tests
electrical connections, and magnetic
measurements using the search coil
matrix) will be carried out before the
magnet is liberated for installation in
the ring. When the pressure builds up
to its peak, ten magnets per week
will go through the mill.

Inspecting the roof of the tunnel which links the
‘civil engineering shaft’ to straight section 1.
Appropriately this is the injection straight section
for it is here that the mole will be injected to
start burrowing. The link tunnel from access
shaft 1, where the mole will be assembled, was
cut all the way through on 18 December.

CERN 356.11.72

A Robbins rotary tunnelling machine of the type
which will bore the tunnel of the SPS.
Components of the machine to be used at CERN,
known colloquially as ‘the mole’, have arrived on
site and the 7 km journey around the accelerator
circumference is scheduled to begin in February.

(Photo Robbins)




Two full length prototype bending magnets
lined up for tests in the West Hall. (On the right
can be seen the outside of the model SPS
tunnel.) The main measurements on the
prototypes are complete and have confirmed
that the required field quality can be achieved.

Components for the power supplies
of the main ring magnets (the rectifier
transformers, thyristor modules and
passive filters) have been ordered
from industry. The supplies are de-
signed to provide the pulsed wave
form required by the magnet toc a
voltage accuracy of one part in 107
with a ripple of less than 10™. The
low-level electronics and control
circuitry are being developed at
CERN and some prototype units have
been tested.

The other major part of the power
supply system is the static compen-
sator which smooths out the effect of
the great surges of power taken by
the accelerator (120 MW peak) on the
EDF grid system. Tesis have con-
firmed that the effect of the accelera-
tor pulsing will not perturb the grid
above acceptable limits. Specifi-
cations for the compensator and filter
have been drawn up and the contract
will be placed early next year. The
compensator will arrive at CERN as
a complete unit. The magnet power
supplies, on the other hand, will
arrive in sections and will be as-
sembled on site ; the first components
are expected towards the end of 1973.

The form of the radio-frequency
cavities for the acceleration system
has been carefully studied during the
year and has now been fixed in its
most important aspects. Travelling-
wave cavities are to be used, as
discussed ‘before, and they will
operate in the @/2 mode. During the
year, reduced-scale models of cavity
sections have been tested and a
design having an inner tank diameter
of 0.75 m with drift tubes supported
by stems on either side has been
selected. It results in a compara-
tively simple 'mechanical structure
and gives a high, unloaded, Q factor
(17 000).

A full-scale model of this structure
with two cells was then built and
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checked in the laboratory. Tolerances,
cooling effects, etc. were all in order
and furthermore power tests were
also successfully carried out with
current and voltage levels each five
times those which will be experienced
in the accelerator itself. The contract
for manufacture of two cavities is
likely to be placed around the middle
of 1973 and the cavities are scheduled
to be on site in 1974. Each cavity will
have five sections with eleven drift
tubes per section — a total of 112
accelerating gaps in alil.

The amplifiers to power the cavities
needed to be newly developed
since models are not available com-
mercially o cover the frequency range
(around 200 MHz) at the power levels
(500 kW) required. A major concern
in the 'design has been to ensure high
reliability and this led to a division
of the r.f. power amplifier system into
smaller power units linked together.

Three amplifiers are to be built,

=

each to provide 500 kW of r.f. power.
Two of them will be needed at any
one time to feed the two cavities and
the third wili be available as a standby.
It could also be used eventually to

feed an additional cavity should
operational experience indicate that
a third cavity would be an advantage.
The contract for the amplifiers, based
on the use of tetrodes, was placed in
Segptember and a prototype tube
cavity and dummy tube are already
available at the manufacturers for
tests. The completed units are re-
quired on site in 1974.

The control system for the SPS is
one of the most novel and challenginc
features of the project. It has problems
of shear scale to confront since the
accelerator plus its injection anc
ejection lines are distributed in some
ten kilometres of tunnel and there
are six service buildings (at the tor
of the access shafts to the six long



straight sections) with major concen-
trations of equipment. In setting up
the machine, for example, information
on beam behaviour has to be gathered
from the whole accelerator brought
together for analysis at a central
point (or points) and the corre-
sponding instructions sent out to the
service buildings. The ability to adjust
rapidly to a variety of machine oper-
ating conditions and good reliability
are other important requirements.

The use of computers is obviously
essential and during the year the
specification for the computer control
system has been drawn up. It has
been decided to go for a number of
small computers, each of which can
be assigned specific tasks, rather
than to put all the eggs in one large
computer.

About 90 firms were invited to
tender for the control system but
none proved able to supply both the
computers and the extensive data
distribution system in line with
CERN’s requirements. The system
was therefore split and a contract for
the supply of 24 computers and peri-
pheral equipment is now being
negotiated. The first three of these
computers are scheduled to reach
CERN in May 1973. Decisions con-
cerning the provision of the data
distribution 'system have not yet been
taken and some design work has
started at CERN itself in case com-
mercially available equipment does
not meet the requirements.

The interfacing between the com-
puter and the accelerator components
will use CAMAC units. This is in line
with the standardization of electronic
equipment and a great deal of
CAMAC equipment is available to
select appropriate units for the needs
of the SPS. This decision also enabled
work on the interfacing to go ahead
without waiting for the type of control
computer to be selected (since

CAMAC does not mind which com-
puter it hangs onto).

Some experience in applying the
ideas behind the control system
(particularly concerned with the use
of the ‘high-level’ computer language
called BASIC) is being gathered in
developing the control system for the
automatic measuring equipment which
will be used to check the magnets, as
mentioned above, and the contro!
system for measurements on the r.f.
cavities.

The Controls Group is also looking
after most of the beam monitoring
instrumentation in the accelerator and
its input and output beam-lines. In
order to pull in expertise from other
Laboratories on this topic, a Study
Meeting on beam measurement tech-
niques was held in the summer. (Like
the Spring Study Session on theoreti-
cal problems, this Meeting was at the
instigation of the 300.GeV Advisory
Machine Commitiee.)

There are some new features which
make the development of this instru-
mentation interesting. For example,
the beam monitors have to be sensi-
tive both to the PS type beam frequen-
cies prior to switching on the r.f.
accelerating cavities and then to the
very high (200 MHz) SPS frequencies.
Prototypes of electrostatic pickups
are being tested together with associ-
ated electronics. ,

Electronic units have been sprayed
with radiation in a reactor and their
ability to withstand even compara-
tively low doses without changing
their characteristics proved to be
poor. This was true even for special
‘radiation-hardened’ devices. It will
result in rather more wires being
strewn around the machine than had
been hoped in order to get the
electronics out of the high radiation
regions.

There is obviously a great deal of
other work in progress which we will

not cover in detail in this short article.
For the vacuum system, the contract
for the chambers to be installed in the
bending and quadrupole magnets has
been let and the pumping system has
been designed. For the radiation
control system, methods of regulating
personnel access to radiation areas,
shielding requirements and ways of
coping with radiation effects on
accelerator components are all re-
ceiving attention. The survey system
has to achieve millimetre accuracies
over kilometre distances and already
the junctions near straight section 1
have been made with an accuracy of
better than 2 mm. We shall be de-
scribing in the near future (at the
time when the mole starts its journey)
the techniques they use. Planning of
the experimental areas is also under-
way and some major features were
reported in the October issue when
reviewing the Tirrenia meeting.

Finally, a lot of effort has gone into
working out the administrative ar-
rangements both within the Labora-
tories and in association with the
French and Swiss authorities. This
type of work requires great care and
foresight because from it emerges
the framework within which the
Laboratories must function. The
agreements reached must be clear
and obviously be acceptable to all
parties involved and yet be sufficiently
flexible to allow CERN’s activities to
develop and adapt to changing situ-
ations. We often neglect to underline
that CERN’s success on the adminis-
trative/political front is every bit as
impressive as its scientific success.
The recent signature of the lease by
the French government of 412 hec-
tares for Laboratory |l is reported
later in this issue and speaks for
itself as a tribute to CERN’'s unique
position as an international organi-
zation.
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CERN News

ISR reaches
design luminosity

The ISR team celebrated Christmas
by achieving the design luminosity of
4 X 10%° per cm? per s during the
night of 20-21 December. This was
really the moment that the ISR re-
ached the level of performance for
which it was designed. The luminosity
is the crucial machine parameter for
the physics experiments since it
determines the number of interactions
which will take place when the beams
collide.

The success of the December run
followed further improvements in the
vacuum and the selection of a working
line with more Q spread. The peak
recorded luminosity was 4.35 X 1030
per cm? per s with currents of 12.2 A
and 11.3 A stored in the rings. The
beam currents fell only slowly. The
beams were left circulating until the
morning and the luminosity was over
3 X 103 even then.

What was additionally pleasing was
that physicists were able to use these
high luminosities immediately. The
beams were sufficiently well behaved
for data to be collected at intersection
regions [-2 and I-5.

The design Iluminosity has thus
been exceeded by a comfortable mar-
gin. Rather than resting on their lau-
rels, the ISR team have now raised
their sights and 103 per cm? per s is
their next major goal. A lot of atten-
tion is also being given to the possi-
bility of inserting a low beta section
at one of the collision regions and
even the 10% figure may be sur-
passed.

The big detectors

BEBC tests imminent

In the next few weeks a second series
of tests with the 3.7m Europsan
bubble chamber BEBC is scheduled
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to begin. During the first tests last
summer, though most components
performed well (see July issue page
231), some problems were encoun-
tered. It was however difficult at the
time to judge how serious they were.
Leaks appeared in the pipework of
the magnet cryostats but their precise
location and their nature were not
known.

The upper part of the chamber
assembly had to be dismantled to get
at the faulty regions and the taking
apart went on until early September.
Several leaks were found in a section
of pipework which connected four
collectors at the bottom of the cryo-
stats. The pipework was obviously too
weak to withstand the mechanical
forces it was experiencing.

A careful look was also taken at
the collectors and at the pipework on
top of the chamber. When the repairs
had been completed, vacuum tests
were carried out and everything ap-
pears to be in good shape.

Reassembly began mid-October and
was completed without problem at the
beginning of December. At the same
time major repairs on the refrigerator
installed in an adjoining building were
carried out. Each of the four com-
pressors has several water cooling
circuits connected to cooling towers.
Previously the circuits passed ‘nor-
mal’ water but this resulted in cor-
rosion problems and even the pene-
tration of water into the hydrogen and
helium circuits. The refurbished re-
frigerator came back into action in
December.

During January cool down of the
magnet to superconducting tempera-
tures will begin again. The magnet
will then be powered to achieve the
design field of 3.5 T at the centre of
the bubble chamber volume. Full tests
with hydrogen in the chamber are
scheduled in February. It is hoped
that the results will be sufficiently
good to allow the first photographs for

physics to be taken after cool down
number 3 about the middle of the
year.

Vibrations at Gargamelle

BEBC is not the only chamber to have
trouble with leaks in pipework. The
heavy liquid bubble chamber, Garga-
melle, was scheduled to complete a
neutrino physics run while filled with
freon from 6 to 13 December. The run
had to be cancelled for safety reasons
because, during the preceding run,
leaks in some connecting tubes in the
pressure system were detected.

The leaks appear to result from the
severe vibrations which occur during
the pressure pulsing of the chamber.
Repairs are under way together with
a careful analysis of the problem so
as to eliminate the cause of the frac-
turing of the pipework. It is intended
to replace two tanks in the pressure
system, to reinforce the supporis of
all the tanks and to modify some of
the connections between the tanks
and the chamber magnet.

When the repairs are complete the
chamber will be tested again. Fortun-
ately, this can go on during the iong
annual shutdown of the 28 GeV proton
synchrotron in January and February.
It is hoped that Gargamelle will be
ready to take up its experimental pro-
gramme again as scheduled at the
end of April.

Two-coiled Omega

A third major detector, the Omega
spectrometer, has also been a scene
of change during the past month.
Omega came into action this year
with just one of the coils of its super-
conducting magnet in action (see Sep-
tember issue, page 286). Manufac-
turing problems delayed the instal-
lation of the second coil.

At the beginning of December both
coils were in place and cooling to



superconducting temperatures ginger-
ly commenced. As the temperature
crawls down, a careful check is being
made for leaks in the helium cooling
circuit. So far all has gone well and
it is hoped to be able to check the
fields at design level before the end
of the year.

SFM tests going well

The magnet for yet another big detec-
tor was successfully taken to its de-
sign field for the first time early in
December. It is the so called Split
Field Magnet which will be part of a
general purpose detection system sur-
rounding interaction region I-4 in the
Intersecting Storage Rings. (For de-
tails of the design see the July issue,
page 236.)

Tests began at the end of October
and current to the magnet coils was
gradually taken higher in the subse-
quent weeks while the safe perfor-
mance of components was success-
ively checked. This included both
mechanical safety and electrical
safety. Strain‘gauges monitored the
strain experienced at crucial points in
the magnet structure and thermocou-
ples kept an eye on the temperatures
in the water cooling circuits and on
bolts where eddy currents could pro-
duce heating when the magnet was
abruptly switched off. Vibrations were
also measured since various resonant
frequencies in the structure are close
to possible harmonics in the excitation
current.

The electric safety of the circuitry
involved in powering the magnets was
also up to the mark. The actual accep-
tance tests on the power supplies are
scheduled before the end of Decem-
ber.

The design field of 1.14 T was re-
ached on 7 December with a current
of 5700 A fed to the magnet coils.
This is below the anticipated figure
and involves less power to the SFM.

It will give a healthy saving in power
costs over several years of operation.

The compensator magnets which
go with the SFM are now being
installed and, when they are in place
together with the magnetic channels,
a careful series of magnetic meas-
urements will be taken at several field
levels so as to have good maps of
the field configuration. The date when
the SFM will be wheeled into -4 has
not yet been decided. The installation
will require several weeks of work and
will therefore be aligned as best
possible with the ISR experimental
programme.

CERN-France
contract signed

On 9 December the signatures of the
CERN Directors General and of repre-
sentatives of the French government
found their way again onto a formal

A contract concerning the use by CERN of 412
hectares of land in France was signed at Gex
on 9 December. In the photograph, A. Alline
(Ministére des Affaires Etrangéres) signs on
behalf of the French government. Behind him
on the right are the two other signatories,

the Directors General of CERN, W.K. Jentschke
and J.B. Adams.

piece of paper after many months of
careful preparation. In June this hap-
pened with the signature of an Agree-
ment concerning the legal status of
the Organization in France — it had
become necessary to define the status
more fully with the extension of
CERN’s activities in France. In the
Agreement there is reference to a
contract concerning the land made
available to CERN for the deveiop-
ment of Laboratory Il. It is this con-
tract which was signed at the be-
ginning of December.

A ceremony took place at the Sous-
prefecture at Gex in the presence of
representatives of the government, of
the local authorities and of CERN

itself. The Directors General of CERN
thanked the French authorities and
spoke about CERN’s policy in the
region. It is hoped to avoid becoming
a foreign enclave and, on the contrary,
to become integrated in the life of the
region. An aspect of this can be seen
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Intersection I-2 at the Intersecting Storage Rings.
On either side of the congested collision region
are spherical Cherenkov detectors looking like
overgrown Christmas decorations. They have been
installed by the British, Scandinavian group and
will be used for particle identification, being
particularly concerned with the high momentum
particles emerging at wide angles which are
among the most surprising observations at the
ISR.

CERN 127.12.72
in that the Laboratory Il site is largely
an open one where the existing far-
ming and forestry activities can con-
tinue.

A scheme has been worked out
together with the French authorities
for management of the site. It will
involve regular contact with the re-
presentatives of the local community
and a liaison committee has been set
up to ensure this. The committee will
determine, for example, the conditions
under which the farming on the CERN
site will be carried out. Care will be
taken particularly to preserve the
forests with the help of the Office des
Foréts.

The agricultural land not needed
for the Laboratory installations will be
sub-let and the income from this
source will be used for the preser-
vation, or improvement, of the environ-
ment on the site. As an indication of
the seriousness of the concern in
this direction, the tenants (who are
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in fact the previous owners of the
land) would have to have author-
ization before they could cut down
a single tree.

Another section of the contract con-
cerns the linking of the two Labo-
ratories without passing via the cus-
toms posts. A tunnel will be dug
underneath the route N 84 and a road
in the tunnel will be used by CERN
personnel and for the transport of
CERN equipment.

The contract makes available to
CERN an area of 412 hectares at a
nominal rent of 100 French francs per
year for 92 years. It is linked to that
concerning the use of the ISR site
which came in effect in 1965 and runs
for a hundred years.

Just looking around

To investigate the production of high
momentum particles at wide angles

in collisions at the ISR, a matching
pair of Cherenkov detectors have
been sent into 1-2 to take a good look
around. Reports from the CERN, Co-
lumbia, Rockfeller group concerning
neutral pions and from the Saclay,
Strasbourg group concerning charged
pions, indicate that such particles are
in plentiful supply and these results
are among the most surprising to
emerge so far from the experiments
at the ISR.

The Cherenkov detectors for 1-2 will
sit on the large movable platform in-
stalled for the experiment of the Bri-
tish, Scandinavian group. They will
provide particle identification over a
momentum range from 1.5 GeV/c to
5.0 GeV/c.

The larger of the two spherical de-
tectors has a diameter of 1.5m and
a working pressure of 7 atmospheres.
When filled with the gas Freon 13B1
the detector can distinguish pions
from kaons and protons. The kaon-
proton separation is provided by the
1 m diameter sphere filled with Freon
13 to a working pressure of 45 atmo-
spheres. To prevent liquefaction of the
gas at this pressure, the sphere will
be wrapped in a heating jacket and
maintained at 35°C. The use of stain-
less steel only 6 mm thick in the cons-
truction of these spheres initially cau-
sed some raised eyebrows in view of
the safety requirements but the
spheres successfully withstood strin-
gent pressure tests and were installed
in the intersection region in early
December.

In each detector, the light produced
in the gas is reflected from a sphe-
rical mirror and focused through a
quartz window 85 mm thick onto 125
mm photomultiplier tubes. The larger
detector employs a 1 m wide mirror
and two tubes and the smaller de-
tector has a 0.5m mirror and one
tube.

Both detectors were designed and
constructed by Liverpool University



with financial support from the Ru-
therford Laboratory where they have
been tested on an extracted beam
from Nimrod. These tests indicated
that the detection efficiency is greater
than 99 %, over a wide angular aper-
ture.

To aid the particle identification, a
shower detector sensitive to electrons
and positrons and a muon range
detector have been added at the rear
of the platform. Momentum measure-
ments will be done using the 50 ton
magnet with the spark chambers and
the counter hodoscope arrays which
are being used by the same groups
to search for new high mass particles.

An angular survey over the whole
momentum range will be performed
during the first half of 1973. High
momentum particles will no longer
be able to escape incognito.

Around the Laboratories

LOS ALAMOS

Linac
Conference

The people who think straight got
together again at Los Alamos from
10-13 October for the 1972 Proton
Linear Accelerator Conference. These
conferences are held every other
year and, in fact, are not too
particular about the particle involved
— electrons and heavy ions were
featured at Los Alamos also. About
150 specialists met to exchange
their latest plans/ideas/experience and
there was also useful contact con-
cerning common approaches to com-
ponent manufacturers.

The coming into action of the
800 MeV proton linac, LAMPF, at
Los Alamos.was obviously a major
source of papers at the conference.
After a promising start they are be-
ginning the long haul to achieve the
high design intensity of 1 mA. It will
be well into 1973 before the full
experimental programme is launched
but there has nevertheless been some
physics at the machine already. Many
aspects of component design and
performance and of the machine com-
missioning procedures were of great
interest. However since we intend to
have a rather full report from LAMPF
in the February issue we will move
onto other topics.

Two other linacs to achieve design
energy since the previous conference
are the related proton injectors at
Brookhaven and Batavia. Both had
200 MeV protons over a year ago but
neither has yet settled to completely
satisfactory operation at their high
design intensities. Radiofrequency
component problems on these two
machines were discussed at length,
both formally and informally, at the
conference. An injector which has
been upgraded to give unusually high
intensity is the 24 MeV proton linac

feeding the 7 GeV synchrotron at
ITEP Moscow. By the standard trick
of increasing apertures at the low
energy end of the machine and by
careful tuning of the focusing aqua-
drupoles, 24 MeV'puIses in excess of
200 mA are achieved. They plan a
beam at this energy, at the output end
of the linac, for some nuclear physics
work.

Work on linac structures, which led
to the side-coupled, post-coupled and
multistem schemes in the tanks at
Los Alamos, NAL and Brookhaven,
etc., has continued with axial (rather
than off axis as at LAMPF) coupling
schemes promoted at Chalk River and
in the Soviet Union. In the wake of the
ING project some experimental work
on c.w. linacs still flourishes at Chalk
River.

Several sessions were given to the
applications of superconductivity in
linacs (and in r.f. particle separators
where many of the problems are the
same). The promise of high field
gradients and long duty cycles which
superconducting cavities held out has
still a long way to go to realization.
Nevertheless, a review of the subject
by P.B. Wilson listed about twenty
Laboratories where some practical
work on these problems is under way.
For example, r.f. separators are under
attack at Brookhaven, Karlsruhe,
Rutherford and the Weizmann Insti-
tute ; electron linacs at Cornell, lllinois,
Stanford and Orsay ; proton linacs at
Karlsruhe ; applications in heavy ion
acceleration at Argonne, Caltech, Oak
Ridge and Stanford...

Higher gradients and higher duty
cycles than in conventional cavities
are already possible but they are
some way from what was anticipated
with superconducting cavities. The
problems seem to lie in the quality
of the cavity surfaces. Microscopic
imperfections in geometry prevent high
fields being achieved. Surface quality
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seems to be degraded badly by ex-
posure to particular gases (such as
carbon dioxide or methane).

Among the experimental results
achieved in large structures, Karls-
ruhe is reaching accelerating rates
of 1.2MeV/m without difficulty. With
their helix-type cavities they operate
at present in a self-oscillator mode
but in the future, when they have
multiple section operation, they will
need to solve the additional problem
of fast servo-tuning. The interaction
between the mechanical energy and
the electromagnetic energy in a helix
(mechanical Q about 104) makes this
especially tricky.

Stanford have seen X rays corre-
sponding to electron energies three
times the gap energy in their cavity
test experiments. This is not under-
stood yet. It appears to be a new
phenomenon involving multiple gap
crossing which certainly differs from
multipactoring where there is current
build up but no energies in excess of
the gap energy. Nevertheless, as re-
ported in the April issue, the Stanford
HEPL group are methodically solving
other novel problems with their full-
scale electron linear accelerator.
These concern, for example, the oper-
ation of the 8 MeV injection section
with fine output beam quality and the
suppression of beam break-up modes
in the main accelerating structure.

Superconducting cavities ought to
yield under the multi-Laboratory
onslaught which has been launched.

The recirculating linear accelerator
(RLA) project, now being promoted
hard by SLAC, received some at-
tention. It is designed to increase the
peak energies and the duty cycle
available from the SLAC electron ma-
chine which now operates at just over
20 GeV. It looks the most likely project
(if any) to go ahead in the near future
in the USA. We will come back to it
next month with a fairly detailed de-
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scription of the plans which are now
on the table.

Another subject we will return to
is that of heavy ion linear accelerators.
There were reports from Berkeley on
the revamped HILAC (Super-Hilac,
mentioned in the last issue page 381)
and from Darmstadt on the multi-
stage UNILAC. Most UNILAC com-
ponents are now ordered and it is
hoped to have the first heavy ion
beams by the end of 1974.

Under the miscellaneous heading
there are a couple of topics worth
mentioning. Brookhaven and Batavia
have looked at deuteron acceleration
in their linacs. Both have found that
above about 40 MeV things become
difficult as structures and r.f. power
sources are not right. A development
in ion source technology might have
interesting repercussions in the years
to come. Negative hydrogen ions can
now be produced with beam intensities
of tens of milliamperes. The schemes,
such as that being tried at Argonne,
using negative ion injection into a
synchrotron and then stripping to yield
protons (sliding around Liouville’s
theorem which limits normal injection
capabilities) become much more inter-
esting with negative ion currents at
this level.

BATAVIA

News on accelerator
and programme

Towards the end of November the
beam intensity in the NAL synchro-
fron topped 10'2 protons per pulse
for the first time. This was achieved
with eight pulses fed to the main ring
from the fast cycling 8 GeV Booster.
It is hoped to bring the number of
Booster pulses per cycle up to the
design level of 13 by the end of the
year which should push the intensity
to a few times 10'2. Further intensity

improvements await the bringing in of
multi-turn injection from the linac to
the Booster and a further diminution
of the beam losses early in the main
ring acceleration cycle.

For some time the peak energy has
been held at 200 GeV while effort has
been concentrated on improving the
pulse repetition rate. (This is so that
higher energy operation can be im-
plemented with acceptable repetition
rates.) The design figure for the rate
of energy rise, 125 GeV/s, has now
been achieved and it is hoped to have
an extended run at 300 GeV in Decem-
ber.

Development of the machine has
now reached the stage where a sche-
dule for the experimental programme
can be prepared. Components have
been sufficiently tamed to be con-
fident of providing beam to experi-
ments with good efficiency as planned
in advance. For example, the main
ring magnet problems seem to be
mastered — the replacement of mag-
nets is down to about one per week.
A two week schedule is being applied,
nine days of which go to the experi-
mental programme (including time
given to the tuning of beams).

The active experimental programme
is concentrated in two regions. One
involves internal targets. Recently the
polyethylene targets have been re-
placed by the supersonic gas jet
target built at Dubna and previously
used at Serpukhov. It is being used
by a USA/USSR collaboration to ex-
tend the proton-proton scattering
measurements where a lot of data has
already been collected. The target has
also been shown to work with deu-
terium and proton-neutron measure-
ments will be done later.

Other experiments with the internal
target include gamma detection (and
thus neutral pion detection) in the
backward direction (where a lot of
data, which seems in line with scaling,
has been collected) and at 90° (where



the experiment is just beginning). Fi-
nally, a missing mass experiment
using the Jacobian peak method is
gathering its first data from proton-
proton interactions.

The second active region is the 30
inch bubble chamber brought to NAL
from Argonne. The chamber has been
used for several experiments and, in
particular, has yielded good data on
multiplicities up to 300 GeV.

The chamber is located in the Neu-
trino Laboratory which is also the site
of the 15 foot chamber. Repairs are
now under way on the piston of the
chamber and if they are successful,
operation of the chamber will be
attempted again very shortly. (As
reported last month the chamber’s
large superconducting magnet is in
action and has achieved its design
figures.) If the repairs do not succeed,
several months will be required to
obtain a replacement piston. The
approved programme for the chamber
is exclusively neutrino physics with
something like two years’ worth of
neutrino experiments lined up.

The Neutrino Laboratory also has a
muon experimental area where two
experiments studying the deep ine-
lastic region are being prepared. In
another area a narrow band neutrino
beam will be used to study the va-
riation of neutrino cross-sections with
energy.

Construction of the Meson Labora-
tory is also well advanced and six
beams — two of them neutral beams
(kaons and neutrons) running one
above the other — will be available.
200 GeV protons were first fed to the
Meson Target Hall early in September
and tuning of the beam is continuing.
Less far advanced is the construction
of the Proton Laboratory where three
beam branches will be available. Pro-
tons were fed to the Laboratory for
the first time also in September.

With the continuing improvements
in machine performance and reliability

the extensive programme scheduled
for all three experimental Laboratories
should be well launched during the
coming year.

As we go to press, news has reached
us that, on 14 December, the
synchrotron has accelerated protons
for the first time to 400 GeV. No
further details are available for the
moment but we may have more to
report in the next issue.

Photographs taken in the 30 inch bubble
chamber at NAL with an incoming proton beam
of 300 GeV :

1. A high multiplicity event — 24 particles
emerge from the interaction.

2. Strange particle production.

3. A 25 prong event initiated by a high energy
neutral particle.

RUTHERFORD
Computing by telephone

At the end of last year (vol. 11, page
330) we reported the ‘instant commis-
sioning’ of the Rutherford Laboratory’s
large new computer — an IBM 360/195.
The machine has continued to operate
very reliably and there has been the
additional advantage that it is com-
pletely compatible with the previous
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central computer (IBM 360/75). Most
of the software was taken direct from
IBM, the Laboratory adding a message
transfer system and an interactive
terminal file handling system. The only
difference that users are aware of is
that their computing goes through
about five times as fast.

The computer has been operating
up to now on a 24 hour, 5 days
a week schedule with two 8 hour
periods at the weekend. About 20 %
of the computing time is assigned to
the Atlas Computer Laboratory and is
thus used by other than high energy
physicists (work in theoretical chemis-
try, for example, taking a sizable part
of this time). The computing load is
climbing, however, and round the clock
operation seven days a week is about
to start. Out of this time, 6 to 8 hours
usually goes to system development
and about 4 hours to maintenance.
Unscheduled shutdowns generally in-
volve 1 to 2 hours per week.

Five satellite computers (a DDP224,
two DDP516’s, two IBM 1130°s) control
a variety of automatic measuring ma-
chines, graphics terminals and type-
writers and are connected through
IBM 2701 interfaces by fast data links.
In addition remote workstations (small
computer, card reader, line printer)
are connected via 2400 baud Post
Office leased telephone lines to a
Memorex interface. The Memorex can
handle 24 bisynchronous lines and 72
asynchronous lines. The latter are_used
for local typewriters and VDUs and can
also be accessed through the PO
switched public telephone network.
In this way the Laboratory’s computing
facilities are accessible to other re-
search centres (particularly Universi-
ties).

Centres which are now connected
are Glasgow (360/44), Birmingham
(360/44), Oxford (IBM 2780), Imperial
College London (IBM 2780), Durham
(IBM 1130), Westfield College (CTL
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Modular-1), CERN (IBM 278), RSRS
Slough (IBM 2780), ATLAS Laboratory
(IBM 130) and the Institute of Com-
puter Science London (PDP9). The
latter has 'been in operation since
1968 but use of the telephone network
on this scale for the others is a new
venture for the Rutherford Laboratory
though such a system has been imple-
mented before — the ‘London Uni-
versity CDC 6600 and 7600 central
computers have about twenty lines
already in action.

Leased lines within the United King-
dom at 2400 bits per second cost
between £ 1400 and £ 3250 per year.
The CERN link which can be used
by UK teams who are involved in
experiments at the PS and ISR is
obviously more costly being of the
order of £14000 per year.

Many of the present workstations
are rented and will be replaced next
year by thirteen stations based on the
GEC 2050 computer (including five for

The superconducting quadrupole doublet OGA
(the white cylindrical unit to the rear) operating
in a pion beam-fine on the 3 GeV proton
synchrotron, Saturne. Use of the quadrupoles
more than doubled the pion flux and they
performed without problem during their first run.

{Photo Saclay)

the Atlas Laboratory). These small
systems have a central processor
of 16 Kbytes core, card reader, line
printer and teletype iconsole. Later it
is intended to add further consoles
and VDUs.

The existing workstations came into
action fairly smoothly after the initial
teething troubles were cleared. For
example, the Imperial College, London
station took about a month to tidy up
whitle the Durham station was doing
work after only three hours.

‘Dial a computer seems to be
with us.

SACLAY
OGA doubles pion flux

The superconducting quadrupole dou-
blet OGA has been brought into action
for a physics experiment on the
3 GeV proton synchrotron, Saturne,



Diagram of the fayout of components in the
electron-positron storage ring SPEAR at Stanford.
Beam input lines are at the bottom of the ring
on the diagram. The two experimental regions
are focated symmetrically in the ring, top and
bottom. Control and power supply buildings are
inside the ring. On the right is picked out the
components sequence on a ‘standard girder’ and
an indication of the space avaifable for the
installation of detectors around the colliding
beam zone.
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at Saclay. The experiment is studying
the interaction "+ p—>a"+a + N in
order to gain insight, via the so-called
Chew and Low approximation, into the
interaction between a negative and
positive pion.

The approximation only applies for
incident pion momenta in excess of
2 GeV/c and, since Saturne is a low
energy machine, the flux of higher
momenta pions falls off rapidly above
2GeV/c. It is in order to catch as
many of these pions as possible that
OGA has been used.

The number of pions which can be
captured in the beam is proportional
to the peak quadrupole focusing field
which can be applied to the beam
(presuming constant quadrupole aper-
tures). Hence the interest in bringing
OGA to bear with the higher fields
that superconductivity makes possible.

The doublet was described in the
May issue page 171. The useful aper-
tures are 20 cm for the first quadru-

pole and 30 cm for the second. Peak
focusing gradients are 357/m and
23 T/m respectively. It is positioned
close to the target bombarded by the
Saturne beam (the photograph shows
the last element, a conventional
quadrupole, of this beam which is
followed by the target and then OGA).
Pion fluxes were up by a factor of
2.6 with the help of OGA.

This makes it possible to study
the pion interaction with higher pion
energies than was feasible previously.
This is an important ability since the
Chew and Low approximation is more
exact the higher the incident pion
momentum,

During a ten day run, the quadrupole
doublet performed as required without
any need for intervention. Particularly
successful were the automatic systems
for nitrogen and helium refillings. This
enabled the experiment to be carried
out without interruption just as with
conventional beam elements.

STANFORD
SPEAR progress

Some news from the electron-positron
storage ri'ng SPEAR. By the time this
is read, the performance figures may
well have changed because the
SPEAR team has not displayed much
ability to stand still.

To recall briefly some of the major
features of the ring : The peak energy
is at present 2.8GeV (limited by
available r.f. power) though ring com-
ponents are built to handle beams of
up to 4.5 GeV. The layout of the ring
is shown in the diagram. In the two
experimental regions, low beta sec-
tions are installed to produce a
maximum luminosity of 1032 per cm?
per s at 2.3 GeV. A figure of 2 X 103
has been achieved at 1.5 GeV (which
is the injection energy).

Studies on the beams have revealed
phenomena which can be readily
interpreted such as the head-tail
effect controllable with sextupoles
and feedback systems. However,
above about 40mA there can be
abrupt loss of particles which is not
yet understood. Bunch lengthening
with increasing bunch current also
follows predictions but there is a
retated bunch widening, seeming con-
sistent with a change in energy
spread which is also not yet under-
stood. Most importantly, however, the
observed luminosities have followed
predictions closely and the low beta
insertions seem to perform as de-
signed.

The luminosity which has been
achieved is already healthy enough
to support a vigorous experimental
programme.

Experiments are about ready to go
to study questions in quantum electro-
dynamics (limits of QED, electron-
muon universality, search for heavy
muons), form factors (ee--pp, AA et
measuring q? dependence), inelastic
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scattering (ee — pX, AX, etc..). One
beam collision region will have a
large multipurpose detector installed.
It involves a large solenoid magnet
with smaller solencid compensators
at each end to ensure that the overall
effect of the detector’s magnetic fields
on the orbiting beams is zero. The
central solenoid is 3m in diameter,
3m long and is designed to produce
a 04T field on its axis. Detection will
involve a multiwire proportional cham-
ber, a series of cylindrical wire spark
chambers (the largest being 2.5m
diameter) and scintillation counters.
The solenoid has an aluminium coil
which is further surrounded by lead
scintillator shower counters, a 20 cm
thick iron return yoke and a muon
detector. A Sigma 5 computer will
be on-line. Many components of the
detector are already tested and it is
hoped that it will be in action, initially
for a survey experiment, early in 1973.

Moves have already started on an
improvement programme for SPEAR.
The most obvious next step is to
install more r.f. so as to be able to
push the peak energy to 4.5 GeV. The
r.f. frequency will be taken higher to
358 MHz and a set of Los Alamos
type cavities will be used possibly
with slot-coupling rather than side-
coupling. About 2.5 MW of d.c. power
will also be added to take the mag-
nets to the 4.5 GeV level. It is hoped
to complete this programme by July
1974.

DARESBURY
SRF successful start

The Synchrotiron Radiation Facility at
the Daresbury Laboratory is now in
operation. The Laboratory’s 5 GeV
electron synchrotron, whilst providing
beams for the high energy physics
programme, is also a powerful source
of synchrotron radiation (see April
issue, page 130) and a wide range of
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experiments are possible using this
radiation in fields such as molecular
biology, solid state physics, astro-
physics, atomic and molecular phys-
ics and photo-electron spectroscopy.
With the electron synchrotron oper-
ating optimally for high energy phys-
ics experiments, its synchrotron ra-
diation, emitted by the relativistic
electrons as they are forced to follow
curved trajectories within the acceler-
ator, provides a light source extending
continuously from the X-ray to the
visible regions of the spectrum. It is a
powerful source of highly polarized
light. The angular divergence of the
light from the horizontal plane is
approximately one milliradian and this
degree of parallelism is comparable
with that obtained using lasers.
Comparison of the properties of
synchrotron radiation with those of
other light sources is revealing. Con-
ventional sources in the vacuum ultra-
violet are unpolarized, comparatively
weak, and usually yield a line spec-
trum. Variable wavelength lasers cur-
rently cover only a very limited region
in the visible and ultra-violet. Ra-
diation from a synchrotron, such as
that at Daresbury, has an r.f. structure
which can be used to give time re-
solved information. These and other
factors make synchrotron radiation
a light source with unique properties.
The typical purpose of many of the
experiments is to find the photon
energy required to excite a system
from the ground state to another state.
The usual way of obtaining such
information is to measure the ab-
sorption of a sample as a function of
wavelength. When the photon energy
is such that it causes transitions, an
absorption dip in the spectrum is
observed. The basic componenti of
instruments for making such measure-
ments is the monochromator. A selec-
tion rule for dipole transitions depends
upon the relative orientation of the
plane of polarization of the incident

light and, for example, a symmetry
direction within a molecule. Since
molecular alignment occurs in certain
crystals, it is clear that the high
polarization of synchrotron radiation
can be used to investigate this aspect
of transitions.

Three monochromators have been
installed in the SRF at Daresbury by
groups from Cambridge, Manchester,
Oxford and Reading Universities. They
are horizontal dispersion and vertical
dispersion Wadsworth monochrom-
ators and a grazing incidence mono-
chromator. Studies of the absorption
of thin film alkali halides, metallic
vapours and organic materials are un-
derway.

Early in 1973 a preliminary experi-
ment to measure and use 1.5 angstrom
X-rays in the facility will be installed
jointly by the Muscle Group from the
MRC Laboratory of Molecular Biology,
Cambridge and the Membrane Struc-
ture Group from King’s College, Lon-
don. It is hoped that this work will
enable the group to study changes in
the weaker parts of the diffraction
pattern when muscles contract and to
follow the detailed time course of the
structural changes associated with
activity. In addition, it is hoped that
the X-ray equipment will provide many
possibilities for following structural
changes in membranes associated
with their function.

An electronics and data collection
system has been designed for the SRF
providing each monochromator with
an identical set of basic equipment.
This comprises stepping motor, shaft
digitizer, input registers and counters.
Each monochromator has a separate
CAMAC crate through which all data
logging and control operations are
carried out. Each crate has a Vista
television monitor with a keyboard for
interaction between the user and the
system and to provide a certain degree
of data monitoring. Additional monitor-
ing is provided by a spectrum plot on



a storage oscilloscope. The whole
system is permanently under the con-
trol of a program in a H316 computer.

The system accepts information
typed in by the user specifying a set
of spectrometer operations and then
automatically executes the operations
and displays and stores the data
accumulated. The user may interrupt
the program using the keyboard at
any time to specify changes in the
sequence of operations. Like the on-
line computers used in high energy
physics experiments, the H316 com-
puter is connected by a fast data link
to the Daresbury central computer,
an IBM 360/65. This makes available
all the powerful facilities of the central
computer system.

To consider developments in the
field of synchrotron radiation spectro-
scopy, a study group has been set up
at Daresbury to look at possible im-
provements which could enhance the
long term usefulness of the facility.

In January 1973 the Laboratory will
be host to approximately 100 guests
from all over the world at an Inter-
national Symposium for Synchrotron
Radiation Users. It is expected that
the advantages to the physicists of
collaborating within national labora-
tories (that have long been apparent
in high energy physics) will be evident
at the Symposium.

BERKELEY/DUBNA
Recalcitrant ERAs

A few notes on the development
work on electron ring accelerators at
Berkeley and at Dubna.

Berkeley have had their new injector
in operation at 4 MeV for a year and a
half and research can now go ahead
methodically without interference from
other injector users. Runs take place
for about 3Y> days per week and
with a pulse repetition rate of 1 per
3s a lot of data is being collected.

Beam tube in the Daresbury Synchrotron
Radiation Facility. About a third of the beam jc
intercepted by the Wadsworth normal incidence
monochromator which can be seen in the
photograph and the monchromatic light so
produced is used for spectroscopic experiments
in the 400 to 3500 angstrom region.

Interior of the grazing incidence monochomator
used for absorption spectroscopy in the 40

to 360 angstrom region at the SRF.
Monochromatic radiation emerges from either
of the two slits visible on the left hand side

of the instrument. A resolution of 0.2 angstroms
at 170 angstroms has been achieved so far.

(Photos Daresbury)
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The studies are still concentrated
on what happens to the injected
electrons after they have formed rings
and during the first few turns at the
start of compression to give smaller
rings. Improved instrumentation is
giving good knowledge of the ring
behaviour but it is still difficult to
understand what is happening. When
the circulating intensity is increased,
the momentum spread goes up
seemingly due to some instability and
at about 10" electron levels the ring
quality is poor. Only when these
phenomena are understood and
mastered will attention move to com-
pression, injection of ions and ac-
celeration of the loaded rings.

At Dubna, where alpha particles were
accelerated in electron rings about
two years ago, no more spectacular
results have been announced. They
are using the same compressor but
with a new coil configuration and an
electrostatic septum for injection. A
new injector designed to provide 2 kA
pulses of 20 ns duration is being
tested. It has provided 1.5 kA pulses
of 20 ns at 3.5 MeV.

A new compressor chamber is being
built and an acceleration section of
the r.f. type (rather than the ring
expansion type used up to now) is
ready for installation. Work on a super-
conducting r.f. section continues.

On the theoretical side, calculations
of longitudinal stability indicate that
the holding power of the rings is lower
than the initial calculations suggested.
The holding power is proportional to
the peak compressing field and there-
fore if it proves possible to compress
in higher fields the holding power
would become healthy again. For
the moment, however, the multi-GeV
proton acceleration ideas are not
discussed and all the emphasis is on
heavy ions. At Dubna, for example,
the very successful nuclear physics
group of G.N. Flerov is very keen to
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accelerate xenon ions to high energies
in an attempt to produce the com-
paratively stable superheavy elements
predicted to exist around element 114,

UPPSALA Conference

The Fifth International Conference on
High Energy Physics and Nuclear
Structure will be held at Uppsala,
Sweden from 18-22 June 1973. It is
sponsored by IUPAP with the Gustav
Werner Institute as the main organizer.

This series of conferences started
at CERN in 1963 with the intention of
bringing the diverging fields of high
energy and nuclear physics together.
Since then there have been meetings
at Rehovot (1967), Columbia (1969)
and Dubna (1971). The conferences
are meeting grounds where particle
physicists and nuclear physicists dis-
cuss the use of elementary particles
in the study of the nucleus and also
the nucleus as a tool in analyzing
high energy phenomena.

The Uppsala Conference will change
the approach somewhat in dividing
topics according to the physical phe-
nomena being studied rather than
according to the methods or pro-
jectiles used. The draft programme
has six headings: Elementary particles
as nuclear probes (their properties
and elementary interactions), Element-
ary and composite particle inter-
actions with nuclei {nuclear scattering
production processes, capture pro-
cesses), Nuclear structure (gross fea-
tures, microscopic features), Nuclei as
tools in elementary particle physics,
New instruments and future trends,
Applications to other fields.

Attendance is by invitation and be-
tween 300 and 400 participants are
anticipated. Further information may
be obtained from G. Tibell, The Gus-
taf Werner Institute, University of
Uppsala, Box 53175121, Uppsala 1,
Sweden.

CC Correspondents

We close this volume of CERN COU-
RIER recording our appreciation of
the help we have received during the
year from our correspondents in other
Laboratories. Their participation in

pulling information together for the

journal is very valuable.

ARGONNE T.H. Groves
BATAVIA R.A. Carrigan
BERKELEY W.W. Chupp
BONN H.E. Stier
BROOKHAVEN J. Spiro
CAMBRIDGE W.A. Shurcliff
CORNELL K. Berkelman
DARESBURY H. Sherman
DESY A. Foelsing
DUBNA V.A. Biryukov
FRASCATI M. Ghigo
JAPAN K. Kikuchi
KARLSRUHE F. Arendt
LOS ALAMOS W.H. Regan
ORSAY P. Lehmann
RUTHERFORD H.F. Norris
SACLAY G. Neyeret
SERPUKHOV R.M. Sulyaev
STANFORD S. Kociol
TRIUMF E.G. Auld
VILLIGEN W. Hirt




A remarkable new development
from the Castolin +

A technological breakthrough
in wear protection

The EuTronic Gas Arc Process GAP®
marks a turning point in the development
of powder alloy protective techniques.

This highly efficient process is ideally
suited for welded protective coatings or
rebuilding of mechanical equipment and
wearing parts used, in particular, for
regulating the flow of gases and liquids.

Its versatility enables it to be used on a
large range of mechanical parts as well
as for the maintenance and repair of
heavy equipment. Use of this process
not only enables the life of spare parts
to be prolonged but also provides a
safeguard against the huge losses to
which production downtime may lead

The pioneer

when a replacement part is not readily
available or only after a long delivery
delay.

Simple and easy to operate, the Eu-
Tronic GAP® process guarantees:

high deposition raies

a deposit of outstandingly high qua-
lity

great efficiency

high versatility

huge savings by prolonging the life of
mechanical parts and tools subject to
a combination of different types of
wear.

Considered as one of the mostimportant
specialists in the world in the field of
powder alloy metallurgy, Castolin + Eu-
tectic manufactures a wide range of
EuTroLoy® powders, specially designed
for use with this new process.

in mainienance and repair

tectic Institute

The EuTronic GAP * process en-
ables this valve seat to be overlaid
five times faster than with con-
ventional TIG welding

The
Castolin + Eutectic
Institute

for the Advancement of Maintenance
and Repair Welding Techniques

CH-1001 Lausanne & PO Box 1020

Please send me further details on the
EuTronic GAP™ process.

Name:

Company address:

Country:

Proposed applications:

welding technology
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Liquefying . Storage |

Transport. Supply
Handling . Applications
of cryogenic fluids

from 4 to 100° K L'AIR LIQUIDE

alwaxs has an equipment or
a technique at your disposal.

DIVISION MATERIEL. CRYOGENIQUE
57 Avenue Carnot 94 CHAMPIGNY/M
tel 883 97 40 Telex Champalchamp 23 884

A. LAIR LIQUIDE
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POWER TRANSMISSlON

pRODUCTS

. § Precision roller chains and
m wheels for power transmission
Chains, wheels and attachments
for mechanical handling
Gears and Gear units
Couplings, clutches and brakes

Variable speed systems

WYDROSTATIC
INFINITELY VARIABLE SPEED
ORIVES =

And most other associated products for
power transmission and mechanical handling

For technical advice on the complete range of power transmission products:

RENOLD (switzeRLAND) GmbH

Postfach, Ringstrasse 16

8600 DUBENDORF
Telephon (01) 8595 85
Telex : 3574 — Telegramme : Antriebe

RENOLD: (SWITZERLAND) GmbH

Nouveau:

Multimetre
numerique
Modéle 4440

Caractéristiques principales :

Intégration double rampe

Haute impédance d’entrée
Technique MOS/LS!

Affichage LED *+ 2000 points

5 fonctions, 17 calibres
Résolution 100 pV

Protection contre les surcharges
Alimentation sur batteries
Boitier antichoc

Prix : Fr. 1250.— inclus batteries
et systéme de recharge

Demandez notre notice technique

Schlumberger

1207 Genéve
15, Jeu-de-I’'Arc tél. (022) 3599 50

8040 Zurich
Badenerstr. 333 tél. (01) 5288 80
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Diodes delay current decay when
superconductmg magnets discharge

E e

; 10004 ~‘_

CHARGER

s

M
ra

Current decay when charger
switched off: '

4A per second from 1000A.
Leakage current during
charging at 1A/second:
less than TA.

Leakage current when
charging completed
less than O.TA.

NOW UNDER CONSTRUCTION

Send your problem to:
Westinghouse Brake and Signal
Co Ltd Semiconductor Division
(Dept. CR3) 82 York Way

London N1 9AJ Telex: 261629
Telephone: 01-837 6432

5 WESTINGHOUSE

817

ROHDE & SCHWARZ
MUNICH

one of the latest developments :
Programmable Synthesizer Type SSN

accuracy: 2 X 1075 (internal crystal)
frequency : 0.01 Hz to 120 KHz

(sinusoidal and triangular waves)
0.01 Hz to 1.2 MHz (squarewave)

our additional sales programme

for electronic measuring sets, telecom-
munications and similar lines

AVO LTD, Dover GB

BARR AND STROUD LTD, Glasgow GB

BRYANS SOUTHERN INSTRUMENTS LTD,
London GB

DERRITRON ELECTRONIC LTD,
Hastings GB

FELTEN -+ GUILLEAUME Kabelwerke AG,
KoéIn-Miilheim Germ. West

GRUNDIG ELECTRONIC,
Firth Germ. West

KINGSHILL Electronic Products Ltd,
London GB

PACIFIC MEASUREMENTS INC.,
Palo Alto, Calif. USA

VISUAL ENGINEERS LTD, Aylesbury GB
(Bryans Aeroquipment Division)

Representation and after-sales services for Switzerland

ROSCHI TELECOMMUNICATION SA BERNE

3000 Berne 31, P. 0. B. 63

Tel. (031) 44 27 11
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SIEMENS

Metal-Ceramic Parts

for Nuclear Research Systems

High voltage

bushings
High accuracy
interaction ‘gap
Rf coupling
element

Ceramic ring with hundreds of bushings

stem Engineerin
from Siemens

Special features

® Vacuum sealed

® High breakdown voltage
® High rf properties
®

High resistance to mechanical
and thermal shock

@ Increased corrosion resistance
{optional)

@ Ceramic surface specially treated
for low lossfactor (optional)

@ High bake-out temperatures
up t01200 °C
for no outgassing

This represents only a fraction of our
product line. You can also obtain from
us complete rf generators, electron
tube cavities, particle accelerator
cavities, drift tubes etc. Our capabilities
especially in the area of high quality
metal-ceramic seals result from many
years of experience in manufacturing
many types of electron tubes.

Just contact us with your problems,
we can assist you in the development
of new systems and prototypes.

For more details please contact:

Siemens Aktiengesellschaft,
Bereich Rohren,
D-8000 Miinchen 80, St.-Martin-Str. 76

8 32/7301.101
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INTtoX
Electrostatic Printer/Plotter

alumina ceramics
hard facts about Sinfox

Hardness [rockwelll 45N Scale 80-85
Specific Gravity g/cm® 3.65-3.83

Compressive Strength ko/mm? 160168
New New Tensile Strength kp/mm? 19
Transverse Breaking
Sirength kp/mm?  28-32
Neutron Absorption
Cross Section cm®/gram.  FF Grade: .0060
EH Grade: .0029
Deformation
y ’ ) Temperature [CVYD) °C 1450~1650
. ;221 %%14&;2?\:\,?3;?5 per line Dielectric Constant 1 Mc:8.9-9.2
m Simplified programming through autostep (DMA-operation) 70Mc:8.9-9.2
m On-line and ofi-line software available Dielectric Strength kV/mm  FAand FFGrade:
® Interfaces for most computers available (peok) 20

Please ask for detailed documentation or a demonstration.

(7013 EE)

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

Based on the above mentioned and other excellent
properties, SINTOX is used increasingly in the
following industries:

Industrievertretungen

Nuclear, Machines, Pumps, Electrical and Electronic,
Chemistry, Textile, etfc. efc.

The fapered slabbing and reaming drill is
economical and very useful

DRILLFILE

special drill

More information through
the Swiss-Agent for Sintox:

HNBAG

Industrial Division
Kernstrasse 57, 8026 Zirich
Tel. 01 3948 88, Telex 53347

for the economical mounting of car aerials and car
radios, car calling units as well as telecommunication
devices DRILLFILE is recommended by leading firms
all over the world. In its measurements DRILLFILE
accommodates all requirements.

TIPSWITOOL

1564 DOMDIDIER / Switzerland 2/72/A
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CURVE

PLASTI
SHEET

Curved plastic scintillator
sheets with glass-like finish for use
with intersecting beams of colliding
particles, and other applications, can
now be supplied to any radius. The
curved sheets have a surface
finish as good as flat sheets
from Nuclear Enterprises.

The NE110sheetillus-
trated was produced for CNEN,
Frascati. Itis approximately
1600mm x 1500mm with an
external radius of 600mm.

NE 110 sheet is the most widely
used.in high energy physics
faboratories in Britain, Europe
and the United States, because
of its glass-like finish, high

light output, and remarkable
lighttransmission correspond-
ing to an attenuation length

of 4 metres.

Similar detectors up to
3 metresin lengthin NE102A,
NE 104, NE113 and other
outstanding scintillators can
also be supplied.

Full details on request.

1966

NUCLEAR
ENTERPRISES
LIMITED
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SURFACE

SCINTILLATOR

for high energy physics

Sighthill, Edinburgh EH11 4EY, Scotland
Telephone: 031-443 4080 Cables: Nuclear, Edinburgh
Telex: 72333

Associate Companies : Nuclear Enterprises GmbH,
Karlstrasse 45, 8 Munchen 2, Germany
Telephone : 553003 Telex : 529938

Nuclear Enterprises Inc., 635 Terminal Way, San Carlos, California 94070
Telephone : 415-593-1455 Telex : 348371

Swiss Agents : High Energy and Nuclear Equipment S.A.
Tel. (022) 98 25 82 - 98 25 83
2, chemin de Tavernay, Grand-Saconnex, 1218 Geneva



chambre ondulée soufflets métalliques Hydroformés - A diaphragmes soudés - En
pour synchrotron a protons injecteur fypes: tous métaux usuels et métaux spéciaux
convoluted chamber for synchroton booster (TITANES - INCONELS - HASTELLOYS -
) etc.). - Electro-déposés miniatures en Nickel

pur soudable.

Réalisation de sous-ensembles complets
équipés de soufflets; tuyauteries métalli-
ques souples avec ou sans tresse.

Réalisation d’ensembles a partir de métaux

; minces hydroformés et soudés {chambres
3 vide pour zone d’intersection de faisceaux
et pour synchrotron & protons injecteur.

metal_bellows Hydroformed - Welded diaphragms - Made
types: of all usual metals as well as special metals
(TITANIUMS - INCONELS - HASTELLOYS -
etc.) - Weldable pure Nickel miniature Elec-

tro-deposited.

Complete sub-assemblies equipped with

bellows ; flexible metal pipes with or without

braid.

Assemblies consisting of thin hydroformed

and welded metals (Vacuum chambers for
B.P.15 - 91290 ARPAJON / FRANCE beam intersection zone and proton syn-
Tél. 490 1075 —Télex Febrank 69159 F chrotron booster).
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PULSE HEIGHT DISTRIBUTION

. 8 GeV ELECTRONS
Nal(Tl) 11,523 Nal (T1) 11)5'x 23"

8

RESOLUTION (FWHM)
NUMBER OF COUNT!

(ARBITRARY SCALE)

HIGH ENERGY
GAMMA DETECTION

Nal(Tl) provides outstanding ab-
sorption and energy resolution.
All configurations: Square and

hexagonal modules, circulars up

to 30” diam.
®
HARSHAW CHEMIE BV HARSHAW CHEMIE GmbH HARSHAW
STRIJKVIERTEL 95, POSTBUS 19 VIKTORIASTRASSE 5, POSTFACH 1360 :
DE MEERN - HOLLAND 5678 WERMELSKIRCHEN BRD
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PERFORMANGE decides!

Inductive controllers
and programmers for the operation and
automation of manufacturing processes

-
LALLLLLLL
T

JUMO your partner’
in measurement and control

M. K. JUCHHEIM GMBH & CO - D-64 FULDA

W. GERMANY
MEASUREMENT
AND GONTROL -

Glass and dial thermometers, resistance probes
contact thermometers, relays, thermocouples
mechanical and electronic temperature
controllers electrical indicators, controllers and
recorders pressure and humidity measurement
and control

A8/ 72

TETRTMAR

HYBRID SYSTEMS CORP.

R

S

e

'NEW PRODUCT

ADC 560
Price from: Sfrs. 450.—

12 Bits, Fast A/D Converter

— Take both ratios and absolute readings

— Fast : converts in 20 s

— Complete ready to use

— Technique : successive approximation

— Output codes: Two’s compl., offset binary,
binary, 3 decades BCD

— Input:Z > 10 MQ

— Factory burn in : min. 72 hours

HYBRID : Many references at CERN

Technique Moderne Electronique S.A.
1844 Villeneuve Tel. 021/6022 41
8055 Zurich Tel. 01/540133

ine

6e Salon -
internationa

de I'Electronique
Industrielle |

dans les halles de la
Foire Suisse d’Echantillons

Bale/Suisse
6 —10 mars 1973

Renseignements:

Sécretariat INEL

Case postale

CH-4021 Bale

Tél. 061- 32 3850, Telex 62685 fairs ch
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Lecas
Hewlett-Packard

L’oscilloscope Le modéle 1710 A est venu

+ o se joindre a la grande famille
portatlf deg oscilloscopgs portatifs

Hewlett-Packard. C’est un appareil robuste, 2 double

canal, 150 MHz. Congu comme instrument de labora-

toire, il peut &tre utilisé également en service

externe, méme dans des conditions particuliérement

délicates.

Son grand écran de 6 x 10 cm permet une visualisation

nette et lumineuse des impulsions rapides rencontrées

fréquemment dans les circuits modernes. D’autre part,

un mode nouveau d’utilisation permet de doubler la

luminosité, sur une échelle réduite, pour la représenta-

tion“de phénomeénes ultrarapides jusqu’alors invisibles

a Poscilloscope. Cet instrument posséde également quel-

ques autres particularités intéressantes:

Une impédance d’entrée commutable de 50 ohins ou

1 mégohm, une sensibilité de 5 mV par cm sur toute la

largeur de bande, des possibilités multiples de déclenche-

ments électroniques, e
ainsi qu'une double
base de temps.

Une démonstration
vous convaincra cer-
tainement des possibili-
tés étendues de cet
oscilloscope portatif.
N’hésitez donc pas a
nous contacter.

Le Voltmétre Combien de fois vous

o o N est-il arrivé de chercher
dlgltal multlforme en vain, un multimetre
digital, aux qualités multiples, pour le prix modéré d’un
instrument analogue ?

Hewlett-Packard offre aujourd’hui une solution a ce
probléme et vous présente son modele 3470. If représente
beaucoup plus-qu'un voltmétre digital habituel. Il s’agit
en fait d’un instrument de mesures pratique, polyvalent,
exemplaire quant a son prix et & ses performances.
Combinez vous-méme le modéle qui vous convient le
mieux, en utilisant 'unité d’affichage d’une part, et les
différents modules de mesures d’autre part. Faites-en
par exemple un voltmetre & courant continu de

4 gammes, ou encore un multimetre DC/AC possédant
en outre 6 échelles de mesures de résistances.

Pour une utilisation indépendante du réseau, il est
facile d’intercaler un élément batterie. De plus, en nou-
veauté, un module BCD inter-
changeable vous est offert pour
coupler votre multimetre & une im-
primante numérique. D’autres é1é-
ments sont en préparation, qui
vous permettront d’étendre ce
systeme a d’autres types de mesures,
a tout instant et pour un prix mini-
mum.

Prenez contact avec nous pour une
présentation.

ST J

Lat 3 Une heureuse nouvelle pour les constructeurs d’équipements! Une série entié-

a tension v g .

il £ y rement nouvelle de sources stabilisées est offerte a votre choix, et quand
quuvous aut. nous parlons de choix, nous pensons effectivement qu’il s’agit de pouvoir choisir!
Nous mettons a votre disposition des blocs d’alimentations modulaires de la série 62000, qui existent
actuellement pour les tensions de 3 & 48 volts. De plus, chacun d’eux est livrable en 4 intensités différen-
tes. Tous ces appareils bénéficient du réseau local de services aprés-vente, dans 176 pays. Les prix

également ont été ajustés pour satisfaire a votre demande, et des

rabais OEM sont offerts.

La fiabilité de ces appareils répond aux exigences les plus poussées,
chaque élément étant d’ailleurs surdimensionné. Tous les modules
possedent en outre une protection contre les surtensions, une limi-
tation réglable du courant, des sorties indépendantes, en fait tout ce
que vous attendez d’une alimentation de qualité Hewlett-Packard.
Les modules de la série 62000 sont livrables a courts termes. Demandez

une documentation détaillée.

Hewlett-Packard (Schweiz) AG, 9, ch. Louis-Pictet, 1214 Vernier, tél. 022 414950, télex 27333 HEWLETTW PACKARD

3724

438



RO RERSTER

ATELIERS DE CONSTRUCTIONS
FLECTRIUES DE METZ

Société Anonyme au capital de 2400000 francs

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

Service commercial :

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

Transformateurs de puissance

a refroidissement a air, a I'huile, au pyraléne
jusgu'a 110000 volts

Usine de Melz:
Transformateurs de 2500 a 100 000 KVA

Téléphone : 68 6080 et 68 90 80
Téiégramme : ELECTRICMETZ
Télex : 86237 F ACEMETZ

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

Téléphone : 60 26 11
Télex : 86418 F ACEMAIZI

AngstPfister

@ Synthetic and Natural Rubber
® Engineering Plastics
® GACO Sealing Products

® pPower Transmission Elements

52-54, route du Bois-des-Fréres
1211 LE LIGNON-GENEVE
Téléphone (022) 45 14 00

ZURICH MILAN PARIS
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For years a useful help at CERN

Multi-Purpose Machine Tool

for

turning
milling

drilling
slotting

Centre lathe UW 1

Uwi

Maschinenfabrik

MEYER+BURGER AG

CH-3613 Steffisburg-Station Tel. (033) 37 21 21

Vertical milling machine UW 1

Telex 33233

Electronic
Components
and Materials

PHILIPS

&
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keeping up-to-date on the
newest developments in the

DETECTION AND
MEASUREMENT OF
® LIGHT

® X RAYS

® ¥ RAYS

©® PARTICLES

is part of your job, let us
help you, without obligation,
by enrolling you in Philips’

FREE TEGHNIGAL
INFORMATION
SERVICE.

Areply to this advertisement
will place your name on our
circulationlist.Please write to:

Philips Industries

Elcoma Division - Geb. BF1
Nuclear Devices Group
Eindhoven-The Netherlands

information will be
supplied on the following
nuclear devices and their
applications:

Photomuitipliers
Photoscintillators
Light guides

Light pulse sources
Photo tubes

Semiconductor radiation detectors
Ge (Li)true coaxial
Double and single open ended
Germanium intrinsic planar
Si (Li) X-ray
Si (Li) particle
Silicon surface barrier
Silicon diffused
Charge sensitive preamplifiers
Cryostats
Dewars

Geiger Muller tubes
Proportional counters

Channel electron multipliers
Channel plates

Neutron generator tubes

PHILIPS



Un multimetre digital
de précision
pour le labo et le systeme

— 512 décades

— Précision 0,005 %

— Résolution 1 pV

— Impédance d’entrée 10000 MQ
— 30 mesures [ s.

— Toutes les gammes protégées
jusqu’a 1100 volts

— Commande a distance et sorties digitales

— Options pour tensions alternatives
et résistances

— Prix : Fr. 7950.—

Postfach 485, 8021 Ziirich, Tel.01/4299 00

mi o

Marconi - Sundeis 6460

Un wattmetre HF
de conceplion inédite

— Mesures de 0,03pW a 3W
— Mesures de 10 kHz a 40 GHz
~— 1 9, de précision de 0 °C a + 55 °C

— Coefficient de température < 0,1 %/°C

— Drift <1°%

— Temps de réponse 100 ms

— Sondes de mesure thermoélectriques
ne demandant pas d’ajustements

Postfach 485, 8021 Ziirich, Tel.01/42 99 00
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HELIUM — HYDROGENE — AZOTE — OXYGENE
— ARGON

Pour toutes les applications des trés basses
températures

CONTAINERS BIOLOGIQUES
DE CONSERVATION

VASES DEWARS

CONTAINERS DE STOCKAGE N:
RESERVOIRS He

CRYOSTATS

LIGNE DE TRANSFERT
REGULATION DE NIVEAU
REGULATION DE TEMPERATURE

|
CRYO DIFFUSION

49, rue de Verdun — LERY
Téléphone 64 ou 74 — Télex 18444 F

SATEM

Tous les produits du pétrole

Huiles de chauffage
Carburants

Lubrifiants

SATEM

14, place Cornavin

GENEVE

Téléphone (022) 32 71 30
Télex N° 22336

Advertisements in CERN COURIER

All advertisements are published in both English and
French editions. Second language versions accepted with-
out extra charge.

Cost per insertion (Swiss Francs)
Space Actual size (mm)
(page) width. by height 1 6 11
insertion | insertions | insertions
1 184 X 267 1080 1000 920
1 184 X 130
/2 88 X 267 580 540 500
4 88 X 130 300 280 200

Supplement for

one colour Cover colour 500 SwF.
Covers :

Cover 3 1300 SwF

Cover 4 1600 SwF

Publication date End of month of cover date

Latest booking date  5th of month of cover date
Advertisements cancelled after 1st
of month of cover date will be in-
voiced

Closing date for

offset film

Screen suggested

5th of month of cover date
48 (120 English)

All enguiries to:

Micheline FALCIOLA / PIO - CERN
1211 GENEVA 23 Switzerland

Tel. (022) 41 98 11 Ext. 4103 Telex 2 36 98

Entreprise de
peinture
batiment
industrie

J. Prézioso & Fils S.A.

Fournisseur
C.ER.N. - GENEVE

Siége social :
Boite postale No 2
38 - SAINT-CLAIR DU RHONE

Tél. (74) 855307
855228

Télex : 30 516-PREZIOSO SCLAR
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This discriminator
is half the size
of its predecessor,

We've redesigned our 100MHz quad
updating discriminator into a single-
width NIM (instead of a double) at no
increase in price. And without
sacrificing a spec of performance.

We've actually improved its
temperature stability to <150sV/°C.
And you still get front-panel adjustments
for width range (5 to 800nsec) and
input threshold {(—50 to —200mV).
.. How'd we do it? In addition to
temperature compensation, it involved
changing from a 12-volt to a 6-volt
cireuit, -allowing us to make more
extensive use of compact ICs. We’ll soon
be offering a full line of these
second-generation NiMs, and other
manufacturers will follow suit. It's
clearly the wave of the future.

You'll be needing a 6-volt NIMBIN™,
of course. Ours is designed expressly

EG:G/ORTEC

n
é HIGH ENERGY PHYSICS

and this remarkable bin
holds twice as much.

for the high-energy physicist and
includes such useful features as bus-bar
power distribution and prewired gating
and scaler-reset lines. )

1f you use a lot of discriminators,
you'll save a ot of bin money by
switching to a 6-voit system. Because
you'll need only half as many bins—not to
mention less space, power, and cooling.

For detailed infarmation on the M400
6-voit bin, our T122/NL quad updating -
discriminator, and other 6-volt NIMS,
contact your Ortec representative or
EG&G/Ortec High Energy Physics
Products, 500 Midland Road, Oak Ridge,
Tenn. 37830. Phone: (615) 482-4411.
In Europe: Ortec Ltd., Datlow Road,
Luton, Bedfordshire. Phone: LUton
27557. Ortec GmbH, 8 Miinchen 13,
Frankfurter Ring 81, West Germany,
Phone: (0811) 359-1001.

5500
i
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tout probleme difficile

dont la solution implique 'emploi de
commandes hydrauligues ou pneumatigues est
du ressort de la technique

’
‘

Equipement de détente
et de régulation pourc
tainer ou appareilllage
maintenu sous pression
Soupape a double étan- < d'air ou d'azote
chéité pour eau deminé- (joints gonflables, tubes
ralisée haute pression ¢ électroniques etc

ETNA étudiera votre probléme et vous proposera une solution dont I'expérience et la réputation ETNA en ce domaine garantissent la
valeur. :
le cas échéant, des appareils adaptés a votre cas seront étudiés et créés spécialement.

QUELQUES REALISATIONS

— Commandes oléo-pneumatiques pour disjoncieurs — Enclencheurs synchrones a commande oléo-pneumatique
— Installations de stockage (250 bars), d'asséchement, de dis- pour contréler I'instant de fermeture d'un circuit électrique
tribution et de régulation d'air comprimé pour disjoncteurs a tres forte intensité
pneumatiques a haute tension — Commande hydraulique de changement de vitesse méca-
— Commandes hydrauliques a distance nique de locomotives diesel électrique R
— Suspension hydraulique pour chemin de fer a crémaillere — Commande hydraulique de freinage de matériel de . cablerie
— Commande hydraulique de décrasseur automatique de chaudiéres a charbon

NO 4

I5 A 19, RUE LOUIS BLANC E I “A 95 - ARGENTEUIL - FRANCE

@& PARIS (1) 961-51-06 - casLe : ISOETNA - ARGENTEUIL - FRANCE

<
‘5
e
c
]
©
=)
-
S




	vol12-issue12-toc.pdf
	vol12-issue12-p411-e.pdf
	vol12-issue12-p412-e.pdf
	vol12-issue12-p413-e.pdf
	vol12-issue12-p414-e.pdf
	vol12-issue12-p415-e.pdf
	vol12-issue12-p416-e.pdf
	vol12-issue12-p417-e.pdf
	vol12-issue12-p418-e.pdf
	vol12-issue12-p419-e.pdf
	vol12-issue12-p420-e.pdf
	vol12-issue12-p421-e.pdf
	vol12-issue12-p422-e.pdf
	vol12-issue12-p423-e.pdf
	vol12-issue12-p424-e.pdf
	vol12-issue12-p425-e.pdf
	vol12-issue12-p426-e.pdf
	vol12-issue12-p427-e.pdf
	vol12-issue12-p428-e.pdf
	vol12-issue12-p429-e.pdf
	vol12-issue12-p430-e.pdf
	vol12-issue12-p431-e.pdf
	vol12-issue12-p432-e.pdf
	vol12-issue12-p433-e.pdf
	vol12-issue12-p434-e.pdf
	vol12-issue12-p435-e.pdf
	vol12-issue12-p436-e.pdf
	vol12-issue12-p437-e.pdf
	vol12-issue12-p438-e.pdf
	vol12-issue12-p439-e.pdf
	vol12-issue12-p440-e.pdf
	vol12-issue12-p441-e.pdf
	vol12-issue12-p442-e.pdf
	vol12-issue12-p443-e.pdf
	vol12-issue12-p444-e.pdf

