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The PS195 experiment at CERN's LEAR low energy antiproton ring will
extend the study of neutral kaon decays for additional information on
the poorly understood phenomenon of CP (combined left-right and
particle-antiparticle) symmetry violation (Photo CERN 91.2.89).
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Gran Sasso underground

The first of the big detectors in-
stalled in the ltalian underground
laboratory at Gran Sasso is collect-
ing its first events. The new labora-
tory is now in impressive shape
with two of its three huge halls rea-
dy to receive detectors. An inter-
esting experimental programme is
lined up and there are already
thoughts about future develop-
ments.

The Laboratori Nazionale del
Gran Sasso, about 150 km from
Rome and operated by INFN (lIstitu-
to Nazionale di Fisica Nucleare), is a
major investment specifically for
underground physics.

The construction of the Gran
Sasso Laboratory was proposed by
Nino Zichichi in 1981 taking advan-
tage of the penetration of the
mountain for a motorway. Its reali-
zation owed much to the support
of Nicola Cabibbo, Zichichi's suc-
cessor as President of INFN, and
the Laboratory is now directed by
Enrico Bellotti.

Conditions are particularly clean
for ‘passive’ physics. The mountain
provides about 1.4 kilometres of

hielding from atmospheric cosmic
rays and the surrounding rock is of
low natural radioactivity. The three
excavated halls are each 100 m
long, 20 m high and 18 m across
(with the connegting tunnels, some
180 000 cubic metres of rock
were excavated). The halls have an
inner sheath to protect equipment
from the inhospitable 6 degree
temperature and 95 % humidity.

Hall A is divided in two halves.
One half houses the Gallex detector
to be used by a European/US team
for a study of solar neutrinos (May
1987, page 26). It uses the neutri-
no conversion of a gallium atom to
germanium and then applies so-
phisticated chemistry to sift out the
germanium atoms which are
counted via their radioactive de-
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cays. The anticipated rate of neutri-
no interaction is below one atom
per day and flushing the detector
tank every fifteen days means
searching for fifteen atoms in thirty
tons of gallium chloride.

Installation is on schedule for
data-taking to begin early next
year. The gallium is on site and the
first of the 60,000 litre tanks has
just been moved into the hall. (The
second tank will be a reserve to re-
ceive the gallium in case of acci-
dent.)

The other half of Hall A is for
LVD (the Large Volume Detector),
involving a large collaboration in-
cluding Iltalian and Soviet physi-
cists. The framework is in place
and the detector elements are be-

The external buildings of the new Italian un-
derground Laboratory in the Gran Sasso,
near Rome. Data links bring out information
from the detectors deep underground.

ing developed at Frascati and Turin
as well as in the USA and USSR.
The design is similar to the Mont
Blanc underground detector but
some twenty times larger, with
1800 tons of liquid scintillator and
layers of streamer tubes to study
neutrino astrophysics.

Hall B is the scene of the first
major Gran Sasso data taking. Half
of the Macro (Monopole, Astrophy-
sics and Cosmic Ray Observatory)
detector, involving an Italian/USA
collaboration, has been installed
and has been sensitive for several
months. This "catch-all’ detector
consists of sandwiches of scintilla-
tor, streamer tubes and absorber.
Three of the six supermodules are
now in action; when completed the



One of the three halls at Gran Sasso where
detectors are being installed. At the far end
are the first units of the Macro detector, ev-
entually to grow to a length of 72 metres.

72-m detector will take up almost
the full width of the Hall.

The internal sheath is almost
complete for Hall C, assigned to
the ambitious Icarus (Imaging Cos-
mic And Rare Underground Signals)
experiment (May 1987, page 29),
led by Carlo Rubbia. The detector
is still being developed but its first
phase is likely to involve some 300
tons of liquid argon. The final ver-
sion is envisaged as a still larger
volume surrounded by a solenoid
magnet.

Outside, a series of stations to
observe air showers have been
tuning up for some time (the EAS-
TOP Extensive Air Shower experi-
ment), opening up the interesting
possibility of correlating surface
and underground observations.

Smaller experiments are taking
advantage of the 'quiet’ Gran Sas-
so environment. One has been
looking for double-beta decay for
the past year and two others are
being prepared. A 2440 kg cylin-
drical aluminium antenna cooled to
0.1 K, sensitive to oscillations of a
small fraction the size of an atomic

nucleus, will look for oscillations in-
duced by gravity waves.

Geophysicists taking advantage
of the unique environment have in-
stalled a very sensitive interfero-
meter to study rock movements
and have other experiments to
measure electromagnetic wave and
acoustic transmission.

STANFORD
First Z for SLC

The new SLC Stanford Linear
Collider made its first Z parti-
cle (the electrically neutral
carrier of the weak nuclear
force) on 11 April. It was
clearly seen to decay into
back-to-back jets of hadrons
in the Mark Il detector, with
nine charged particle tracks,
and about 70 GeV of visible
energy in both neutral and
charged particles. The total
collision energy of the event
was 92.2 GeV. More Zs soon
followed. The Z was dis-
covered at CERN'’s proton-an-
tiproton co‘llider in 1983.

The present access to the Labo-
ratory is along one tunnel of the
mountain motorway, not yet open
to public traffic. When this road is
open, reaching the Laboratory will
be difficult, and there is a project
for a separate access. Two further
smaller halls are also foreseen, to-
gether with a series of measures to
improve the infrastructure, while
longer-term plans include improved
data communications and addition-
al external buildings.

Projective view of a six-muon event as re-
corded in the first supermodule of the
MACRO experiment, the first major detector
unit to go live in the new lItalian underground
Gran Sasso Laboratory. The open circles re-
present the centre of a hit scintillator box.

MACRO run 92 evt 2004
hard-trig 1. 2. 3. 4. 7.13 1— 3-89 5:23:12.96
g Ol O /O
/O O[O Of (@)
front view
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Around the Laboratories

CERN
Final preparations
for LEP

With first colliding beams from
CERN’s new LEP electron-positron
storage ring scheduled for this
summer, the big push of machine
mstallation is entering its last
phase.

In May the final magnets will be
placed in the 27 kilometre ring, and
the last sectors of high vacuum in
the beam pipe commissioned. The
arduous programme of installation
work goes hand in hand with a me-
ticulous schedule of equipment
testing, ensuring that the new ma-
chine will be in the best possible
shape when the first beams arrive
in July.

The carefully orchestrated ma-
chine debut is leaving nothing to
chance, with commissioning pro-
ceeding through a series of pru-
dently interlocked phases. A pilot
physics run with 46 GeV beams is

cheduled three weeks after initial
Injection of particles from the SPS
injector in July and after the va-
cuum system has been put through
its paces with circulating beams. In
a subsequent commissioning
phase, the superconducting low-
beta quadrupoles will be turned on
to squeeze the colliding beams and
boost the luminosity (a measure of
the collision rate).

The success of the injection test
into the first completed octant of
LEP last summer provided valuable
experience and showed how well
careful preparation can pay off.

First port of call on LEP's maiden
voyage will be a physics run with
46 GeV electron and positron
beams for an initial look at the phy-
sics of the Z particle — the electri-
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cally neutral carrier of the weak nu-
clear force, discovered at CERN in
1983.

Even at initial luminosities of 2 x
1030 cm™2s°! (LEP's design figure is
1.7 x 103"), the four LEP experi-
ments — Aleph, Opal, Delphi and L3
— will have the chance to intercept
a few thousand Zs per day. With
the total number of Zs clocked up
so far at the big proton-antiproton
colliders at CERN and Fermilab be-
ing only a small fraction of this
number, a precision fix on the Z
parameters would pay immediate
physics dividends.

The physics aim for this year is
to tune the machine to the Z pro-
duction energy and sit there for as
long as possible, with precision en-
ergy calibration to give maximum
physics insight.

After beam currents of one mil-
liamp during this year’s run, next

CERN's new LEP electron-positron collider
will be commissioned in July with the injec-
tion line (top) from the SPS feeding in the el-
ectrons for the new 27 kilometre ring.

(Photo CERN 228.2.89)

year should see the current tripled,
with the machine attaining its de-
sign luminosity. The LEP team has
put a lot of work into improving the
machine’s potential by looking
closely at possible adverse beam-
beam effects and instabilities.
Beam currents of over a milliamp
for each of the four colliding
bunches are not excluded, even-
tually doubling the design luminosi-
ty.

On the energy front, LEP's 128
conventional radiofrequency accel-
eration cavities should be comple-
mented by the end of this year by
the first superconducting cavities,
offering additional beam energy.
The exact path to the higher LEP
energies needed to produced pairs
of W particles (the electrically
charged carriers of the weak force)
will be plotted in detail in the com-
ing months.



‘Battery;?backéd up +5V s andby output

Modular FASTBUS - Power Supply

approved to CERN F 6852.
8 modules 2,8 kW
Available modules : +5V, 75A & 100A
-5,2V, 75A & 100A
-2V, 75A & 100A
+15V, 25A & 35A
Optional 8 modules 4 kW ! ‘

CAMAC - & NIM - Crates
up to 1000W

Microprocessor controlled fantray and
monitoring with IEC- and CAENET-interface.

STROMVERSORGUNGEN

Telex

ein Unternehmen der ([T -Firmengruppe Telefax :




Schematic of the polarized neutron tech-
nique for studying macromolecules. The par-
ticles enter from the reactor, right. The mi-
crowave power saturates paramagnetic
compounds and the nuclear magnetic reson-
ance monitors target polarization in a target
set-up previously used in particle physics ex-
periments. The scattered neutrons are
picked up by a position sensitive area detec-
tor (left).

Polarized neutrons
probe organic
molecules

The expertise in spin-oriented (po-
larized) targets developed in parti-
cle physics experiments is proving
useful in the study of complex or-
ganic molecules, supplementing in-
put from more conventional tech-
niques such as X-ray diffraction.
For example after lining up the
spins of the target particles, neu-
tron scattering has probed the pro-
tein structure of ribosomes (De-
cember 1988, page 17).
Additional information can come
from using polarized neutron
beams as well as polarized targets.
Several years ago Anatole Abra-
gam, chairman of the CERN Review
Committee which published its final
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report in 1987, was one of the
physicists who drew attention to
this approach.

Meanwhile particle physicists
had developed polarized targets us-
ing special organic materials (alco-
hols and diols) to achieve high hy-
drogen content. New paramagnetic
organometallic compounds had
been synthesized with deuterons in
place of protons to improve the
polarization levels, and to minimize
thermal effects improved dilution
refrigerators provided temperatures
just a few tenths of a degree above
absolute zero.

In a new series of experiments
at the GKSS Research Centre in
Geesthacht, West Germany, a
GKSS/Munich/Chicago/CERN team
looked at the scattering of spin-
oriented neutrons (polarized by to-
tal reflection from the magnetized
surfaces using a set of "supermir-
rors’) using polarized targets of

various proteins and ribonucleic
acids.

Extensive tests on an albumin
with a molecular weight of 68,000
gave promising results, demon-
strating the power of the spin con-
trast variation method. However to
reveal the fine details of molecular
structure*a more intense beam of
polarized neutrons is needed. A
new cold source is being installed
at the GKSS reactor, while a new
dilution refrigerator will be able to
cool targets down to 40 degrees
millikelvin and boost polarization
levels. In this target all helium-3
has been eliminated — in previous
experiments its strong absorption
of neutrons limited the accuracy of
the results.

The technique is also being in-
vestigated at the Saclay and KEK
Laboratories in France and Japan
respectively.

Plasma
lens development

Beams of high energy charged par-
ticles are focused by magnetic
fields such as those given by mag-
netic quadrupole lenses, or by de-
vices producing azimuthal fields,
such as a magnetic horn, or a
‘wire’ lens — a cylindrical conductor
carrying an axial current.

Another possibility is to use the
azimuthal magnetic field created by
a column of current-carrying plas-
ma, potentially superior to conven-
tional focusing devices because of
its high field gradient and transpar-
ency to a particle beam.

The first such plasma lens was
designed and installed at Brookhav-
en’s Alternating Gradient Synchro-
tron in 1965, and briefly suc-
ceeded in focusing a beam of sec-
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Discharge tube for experiments at CERN
looking at possibilities for focusing particles
using the magnetic fields in a column of cur-
rent-carrying plasma.

(Photo CERN 599.12.85)

ondary particles. The reasons for
its failure were not well understood
and for a long time the idea lay
dormant as the fusion community
concentrated on tokamaks.

The upgrading of CERN’s Anti-
proton Accumulator Complex, with
the addition of the Antiproton Col-
lector ring, has boosted CERN's an-
tiproton supply, calling for addition-
al focusing power. Attention has
centred on a plasma column 40
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mm in diameter and 30 cm long,
carrying a current of 400 kA using
hollow electrodes.

Investigations so far have looked
at a wide range of parameters —
gas type, gas pressure, charging
voltages, currents — in parallel with
extensive computations to estimate
the conditions in a real lens. Ongo-
ing work requires a new pulse gen-
erator compatible with the plasma
dynamics requirements and with

the target area constraints.

With the objective of installing
an operational lens in CERN's Anti-
proton Accumulator Complex, the
programme is benefiting from a
collaboration with the University of
Erlangen-Nirnberg, with a grant
from the West German Ministry of
Research and Technology and addi-
tional reSources from CERN.

Supergondolas
and superbouchons

Making their debut at the big UA1
detector at CERN’s proton-antipro-
ton collider during the latest run are
modules of a new calorimeter ('su-
pergondolas’ and "superbouchons’)
using a revolutionary detection
method which could well go on to
become one of the standard tech-
niques of tomorrow.

To take advantage of the in-
creased proton-antiproton collision
rates provided by CERN’s new An-
tiproton Accumulator Complex,
UA1’s calorimetry (measuring the
deposition of energy) was com-
pletely redesigned to improve the
precision of mass measurements
and the detection of ‘jets’ — the
narrow sprays of particles given off
when the quarks hidden deep in-
side the colliding particles clash to-
gether.

With no room in the already-
crowded detector for cryogenics,
the bold decision was taken to go
for a completely new kind of ma-
terial, picking up ionization at room
temperature. After investigating
several alternatives, the choice was
TMP, tetramethylpentane, an or-



One module of the ten new ‘supergondolas’
for the UA 1 experiment at CERN’s proton-
antiproton collider. It contains 38 2-mm
layers and 24 5-mm layers of depleted uran-
ium absorber interspersed with 62 boxes of
containing TMP, an organic liquid which can
contain free electrons at room temperature.
Each supergondola contains 16 such mo-
dules. This revolutionary new method of
calorimetry (measurement of energy de-
position) could go on to become a standard
technique in the detectors of tomorrow.

(Photo CERN 224.6.88)

ganic liquid which can contain free
electrons. UA1's upgrade called for
13,000 litres of TMP, the largest
quantity ever used so far.

Particle showers are created in
sheets of depleted uranium, 300
tons in all. The increased neutron
yield in the uranium ensures more
equal responses from strongly in-
teracting particles and electrons
('compensation’), improving also
the hadronic energy resolution.

The TMP is contained in 34,000
3 mm-thick stainless steel boxes
fitted with all the necessary elec-
trodes, high voltage feedthroughs,
filling pipes, etc. and manufactured
by industry. The 40 cm-deep su-
permodules are built up using alter-
nate layers of uranium and TMP
boxes. In the electromagnetic sec-
tion a position detector is inserted
with horizontal and vertical strip el-
ectrodes to localize the shower.

To function properly, the TMP
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must be perfectly clean, free of all
impurities which would otherwise
capture signal electrons. Before as-
sembly, all box components are
ultrasonically cleaned in hot deion-
ized water and then baked out un-
der vacuum at 900°. The boxes are
laser welded and after initial stack-
ing are rinsed with hot ultrapure
water, dried with pure argon,
baked out at 300° under vacuum
and then filled with pure TMP, pre-
viously cleaned using silica gel and
molecular filters.

The perfection of all these tech-
niques is the result of a heroic ef-
fort. In tests last year, the first
complete modules gave excellent
results, in particular giving the
same results for electrons and po-
sitrons. This is promising for the
new physics runs, and perhaps
points to a new path for exper-
imental physics.

MORIOND
Fifth force fervour

Was Newton right in thinking that
the pull of gravity on a body is
governed by its inertial mass? If he
was, then all bodies have the same
free fall acceleration, as Galileo
tried to check in his classic but not
very accurate experiments at the
leaning tower of Pisa.

This equivalence of inertial and
gravitational mass went on to be-
come a basic principle in Einstein’s
general theory of relativity, and so
is a cornerstone in our under-
standing of the Universe.

Successive experiments have
checked this out to a precision of
one part per billion under certain
conditions. However several years
ago some physicists began to think
along different lines when a reana-
lysis of E6tvos’ classic 1922 ex-
periments found tiny systematic ef-
fects, hinting at a possible tiny
matter-dependent repulsive force
acting against gravity.

As matter is characterized by its
nuclear composition, such an effect
has implications for protons and
neutrons. Perhaps there is a fifth
force at work, supplementing the
well known mechanisms of gravity,
electromagnetism and the strong
and weak nuclear forces. However
while ingenious theorists can
dream up a framework for such a
force, it is not a vital part of ongo-
ing physics ideas.

New experiments looking for
non-Newtonian gravity were cov-
ered in the Moriond workshop
"Tests of Fundamental Laws of
Physics’, held recently in Les Arcs
in the French Alps. The studies fall
into two categories — those looking
for composition-dependent forces
and those searching for terrestrial
deviations from the classical gravi-
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BDH Scintillation
Crystal Assemblies.

Standard or Custom-built

BDH has achieved spectacular progress
in the field of single crystal growth on a
manufacturing scale in recent years.

Important new high-purity scintillation
materials have been part of this progress;
and we have already made major
contributions to calorimeter detectors in
high-energy physics.

Now, our range of complete scintillation
detectors is of particular interest in many
industrial, medical and scientific fields.

Materials now available for these
applications include:-

Cs1 (T, ' , | m CsI(T#) Caesium lodide thallium doped
SCINTILLAT! ) \ Csl (Na) Caesium lodide sodium doped
' Csl (Pure) Caesium lodide undoped
BaF, Barium Fluoride e
Nal (T£) Sodium lodide thallium doped
CaF, (Eu) Calcium Fluoride europium doped.

New detectors for production or
research applications

Mounted scintillation crystals,
hermetically sealed, are available complete
with photomultiplier. Many standard sizes of
detector are now available as stock items.
Can we help you with research
applications? We will gladly discuss
manufacture of special sizes, custom
designs or full production runs.

BDH have valuable experience in
supply of large volumes of machined
crystals for major international scientific
establishments. And as a member of the
E.Merck organisation we can draw on
extensive resources.

For further information please contact
David Read on 0202 745520 ext 2206.

BDH Limited, Advanced Materials Division
Contact: BDH Limited, Broom Road, Poole, Dorset BH12 4NN, England. Tel: (0202) 745520. Fax: (0202) 738299. Telex: 41186 or 418123 TETRA G.




No room apy more for a fifth force? Strength

of an additional composition-dependent
force (vertical axis) plotted against the mix-
ing parameter relating this force to neutron
and proton numbers. Unlike before (April
1988, page 11), there is now no region
where positive and negative results are

compatible. The lowest curve is from a lead-

copper beam balance measurement by C.
Speake and T. Quinn at the Bureau Inter-
national des Poids et Measures, Sévres,
near Paris.
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tational pull which decreases as the
square of the separation. (Devia-
tions from this inverse square law
are well known in extraterrestrial
physics and are understood from
general relativity.)

Four composition-dependent ex-
periments were discussed. Riley
Newman reported on a study by an
Irvine group using a balance to
compare the acceleration of lead
and copper to that of lead.
Measurements and systematics
were completed with the experi-
menters blind to the results during
260 hours to eliminate any subjec-
tive bias. A null result emerged.

A positive result reported last
year by the Washington group ('the
Index experiment’) was taken up by
Paul Boynton. A further year’s
work has revealed several system-
atic effects but does not modify
the original result. Upgraded equip-
ment has improved sensitivity by
an order of magnitude, and new
measurements should soon be
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complete.

Pier Bizzeti covered the Flor-
ence/INFN 'Vallombrosa Experi-
ment’ which floats a 10-cm nylon
ball on a stratified solution of po-
tassium bromide. After many sys-
tematic and auxiliary studies, no
fifth force effects are seen.

Eric Adelberger and Chris Stubbs
presented results from the Wa-
shington ‘E6t-Wash' project. Signi-
ficant apparatus improvements
have led to a 25-fold increase in
sensitivity over the 1987 results.
They use a four-mass beryllium-
copper or beryllium-aluminium tor-
sion balance rotating relative to a
hill or a lead source, and new data
clearly precludes a composition-
dependent effect of the strength
originally suggested. They have
also been able to test the equiva-
lence of gravitational and inertial
mass for the Earth’s gravity to a
level of less than 3 x 101, reach-
ing the same sensitivity as previous
measurements which compared

objects falling towards the sun, but
extending the validity of the limit.

A possible resolution of the ap-
parent discrepancies between dif-
ferent results has been proposed
by Goldman, Nieto and Hughs us-
ing a two component model in-
spired by quantum gravity. How-
ever the E6t-VWash Experiment
showed that with the ranges which
might be inferred from geophysical
experiments, this model is not
compatible with the resultant com-
position-dependent couplings.

With new composition-depend-
ent experiments not confirming
earlier positive results, the compo-
sition-independent experimental sit-
uation is not yet resolved either.
Don Eckhardt summarized the sta-
tus of the Air Force Geophysics
Lab tower experiment which last
year hinted at a small deviation
from Newtonian inverse-square
gravitation. The technique is to
measure gravity on the ground sur-
rounding the tower, extrapolate the
gravitational field up the tower and
compare with measured values.
During the past year scrutiny has
uncovered some biases in the
ground survey which decreased the
discrepancy. Additional measure-
ments are needed at another tow-
er.

Such an experiment, by a Colo-
rado team, was discussed by Tim
Niebauer and Clyde Speake. Efforts
began last August on a 300 metre
tower with studies of how vibra-
tions could affect the gravimeter
measurements. The conclusion
was that under appropriate weath-
er conditions, the measurements
are unaffected. Preliminary data
taken above 100 metres was in
reasonable agreement with the
Newtonian prediction. However fi-
nal conclusions await more ground
measurements in the immediate vi-
cinity of the tower to take care of
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““Invacuum valves,
Huntington

designs ’'em smarter.
And builds ‘'em better.”

Solid construction. Better integrity.
Huntington machines each valve out of a solid block of 304
stainless. With thicker walls. And minimum welding.
Compare that with other valves: Tube stock construction
and lots of welding.
And compare surface finish: Huntington’s is shinier —
because it’s chemically cleaner and physically smoother.
For less friction, better flow.

A superior seal. Patented.
Huntington uses conical tapered seats for tighter seals
with less force. Also for better conductance. And far longer
seal life.

In all-metal valves, for example, Huntington’s copper
gaskets frequently get hundreds of closures!

In butterfly valves, Huntington’s patented floating shaft
design automatically centers the flapper for a perfect seal.
Time after time.

Faster, easier cleaning.

Why make things difficult? Huntington uses a number of

innovative designs to simplify seal changing and cleaning. ..
For example, in pneumatics: Instead of unscrewing lots

of bolts and dealing with springs and grease — you simply

spin off the top cylinder. Saving downtime and mess.

More choices. And quicker.
Whatever valves you need, Huntington builds them better:

Bakeable or elastomer-sealed. Manual or pneumatic.
Butterfly, gate, right-angle, straight-through, in-line. ..

© 1989 Huntington Laboratories

A

And over 90% of their orders ship within 72 hours.
If you need a special, just say the word. They've got the
experts to make that happen, fast.

The Other Way retards flow, collects particulates and requires more
Jorce to seal. Huntington'’s conical tapered seat streamlines flow,
eliminates particle build-up and seals tighter with less applied force.

Getyour free catalog, now.
For complete details on all these better-built vacuum
valves — plus a full spectrum of better-built vacuum com-
ponents — get the all-new Huntington catalog. ...

For your free copy, just call or write: Huntington
Laboratories, 1040 LAvenida, Mtn. View, CA 94043.
(800) 227-8059 or (415) 964-3323.

(Huntington
Built Better: For 20 Years.



the enormous sensitivity to even
slight local gravity anomalies.

An experiment by a Lawrence
Livermore team using a 465 metre
tower at the Nevada Test Site was
described by Paul Kasameyer and
Jim Thomas. A ground survey of
280 measurements made within
2.6 km of the tower was combined
with 60,000 measurements from a
gravity data base of the Western
United States maintained by the
U.S. Geological Survey. A prelimi-
nary analysis was consistent with
Newtonian theory.

Mike Gorman and Richard
Hughes presented a composition-
independent study by a collabora-
tion working in Greenland. Instead
of going up a tower, they went
down a 1700 metre borehole into
the ice cap, comparing the extrapo-
lation of surface gravity with under-
ground measurements. Their com-
parison is perturbed by effects
from the ice-rock interface and the
calculated ice density shows al-
most a 4% deviation from the in-
verse-square law. However they
cannot rule out the effect being due
to gravitational anomalies in the
rock substrata, and are seriously
considering moving to a better lo-
cation in Antarctica.

Plans for new ‘fifth force’ experi-
ments include measurements of the
free fall of electrons and positrons
as well as protons and antiprotons.
Theoretical presentations looked at
the open possibilities and their im-
plications.

Summarizing, Frank Calaprice of
Princeton could point to the pro-
gress over the past year with
"'many beautiful experiments’. The
remaining ‘serious discrepancies’
are being examined by ongoing ex-
periments.

Workshop report from Orrin
Fackler and Marshall Mugge
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FERMILAB
Medical machine
takes shape

The proton synchrotron being built
at Fermilab for the Loma Linda Uni-
versity Medical Center, California,
has been completed. Beam has
been accelerated to the maximum
design energy of 250 MeV and ex-
tracted. Commissioning studies are
underway and will last until July,
when the accelerator will be dis-
mantled and shipped to Loma Linda
for installation.

The use of protons for cancer
therapy was first suggested by Ro-
bert Wilson in a famous paper pub-
lished in 1946. The great advan-
tage of protons or other heavy
charged particles is the localization
of dose because the particle dumps
most of its energy at the end of its
trajectory (the Bragg peak). The cy-
clotron Wilson built at Harvard has
been used for this type of therapy

Now completed at Fermilab is the 250 MeV
proton synchrotron for the Loma Linda Med-
ical Center in California. After tests at Fermi-
lab it will be shipped to Loma Linda this
summer.

for several years.

Treatment has also been avail-
able at the Lawrence Berkeley Lab-
oratory, using first the 184-inch cy-
clotron and later the Bevalac, and
at laboratories in Sweden, the
USSR, Japan, Switzerland, and Ca-
nada, and has recently begun in
South Africa. However all this work:
has made use of accelerators built
for research and subsequently ad-
apted for therapy.

The rapid development in the
last few years of new imaging
methods has made it possible to
locate a tumour with high preci-
sion, complementing the dose lo-
calization possible with protons.

In April, 1986, Loma Linda and
Fermilab agreed that Fermilab
would design and build a synchro-
tron with a maximum energy of
250 MeV to be used specifically
for therapy. Fermilab personnel
have also contributed to the design
of the remainder of the Loma Linda
facility. Science Applications Inter-
national Corporation was chosen
as an industrial partner.
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Well-founded informations give
you a personal leadin any
project management. Take for
example
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products.
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CAMAC (IEEE-583)

OPTICALLY COUPLED INTERFACES
ISOLATION FROM HIGH NOISE AND HIGH VOLTAGE. AUBERT:DUVAL

ACIERS D'OUTILLAGE

DIGITAL OUTPUT 8 or 12 independent channels, turn on/off through
data bus or variable width one shot pulse.
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BREADBOARD KIT Kit for CAMAC prototype development with full
CAMAC dataway decoding circuit built in.
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DO detector progress

Fermilab’s 1988-9 proton-antipro-
ton collider run has been a great
technical success, and to capitalize
on the physics potential (so far
mainly exploited by the big CDF de-
tector) Fermilab is pushing to bring
the DO Detector into full operation
for the next collider run in winter
1990.

Based on early experience with
the big UA1 and UA2 detectors at
CERN'’s proton-antiproton collider,
the DO design was built around op-
timal lepton identification, good
measurement of transverse energy
balance to pick up otherwise invisi-
ble particles, and full coverage of
narrow sprays of secondary parti-
cles (‘jets’) with fine segmentation
and excellent energy resolution.

To gain space for lepton identifi-
cation, and since at high energy ca-
lorimetric energy resolution is
good, DO has no central magnetic
field. This results in a compact ca-
lorimeter (inner active radius 84
cm) and makes space for lots of
muon identification on the outside
of the detector.

Calorimetry is DO's speciality. Li-
quid argon was chosen to give a
stable active medium with excellent
radiation resistance and fine seg-
mentation. The primary absorber is
uranium to help equalize electro-
magnetic and hadronic energy res-
ponse (compensation).

Approximately square readout
pads are arranged into projective
towers pointing to the luminous re-
gion, with optimal granularity to
give accurate position resolution
for electrons and photons (tests
show better than 2 mm photon re-
solution) and electron/hadron dif-
ferentiation (500:1 hadron rejection
has been measured for the calori-
meter alone). The hadronic sec-
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tions of the calorimeters are further
subdivided, giving excellent energy
resolution. Electron identification is
further assisted by transition radi-
ation detection.

Because both tracking and calori-
metry are so compact, the muon
identification system can be corre-
spondingly larger, using three large
magnetized toroids and two small-
er toroids for small angles. The
thickness of absorber means that
remnants of hadron showers pro-
vide little background for muons.
With muon trajectories having typi-
cally 10 points before and after the
magnetic bend, measurements of
high transverse momentum parti-
cles are possible, opening the door
to heavy quark studies.

Much of the work of building the
DO detector is now finished, includ-
ing TRD, central drift chamber, cen-
tral calorimeter modules, muon

chambers, and muon toroids. By
the summer, vertex and for-
ward/backward drift chambers as
well as the first set of end calori-
meter modules should be com-
plete. Substantial testing of detec-
tors and systems has already led
to useful modifications.
Installation«of detectors and el-
ectronics is now underway and
trials of the full system have begun,
with signals taken through digitiza-
tion and triggers to the data acqui-
sition system using DO standard
on-line software. Elements of both
the muon chamber system and the
central drift chamber are in their
approximately final locations and
the first collisions in the DO interac-
tion region have been observed.

A view of the completed toroids for the DO
detector at Fermilab’s proton-antiproton col-
lider. DO should begin physics next year.
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SCINTILLATING FIBRES?

XP4702 reads them out 64 at a time!

First of a new family, the XP4702 extends
PMT talents into the realm of spatial as well
as time resolution. Combined in a single
envelope, 64 ten-stage multipliers with
long-life CuBe dynodes produce an 8x8
mosaic of discrete pixels. With uniform
channel-to-channel gain and transit-time.
The common anode supplies an
additional signal that can be used
for amplitude analysis or triggering.

Sk, (M) 40 mA/W at 400 nm
G~ 108 at 1400 V

. 4.8 ns at 1400 V
output

segmented last dynode, 8x8 matrix of 64
independent 2.54 mm x 2.54 mm elements
crosstalk <5% (scanned by 50 pm light spot)

XP4702 opens new opportunities in fibre
readout, hodoscopy, calorimetry and
coarse imaging. Reference: NIM A269
(1988) 246-260.

Fibres courtesy of Optectron, France.

For more information contact: Philips Components,
Building BAF2, 5600 MD Eindhoven, The Netherlands.
Telex 35000 phtcnl/nl jeveo.
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PSI
Swiss-made particles

What were formerly called the Eid-
gendssisches Institut flir Reaktor-
forschung (EIR — Swiss Federal In-
stitute for Reactor Research) and
the Schweizerisches Institut fir
Nuklearforschung (SIN — Swiss In-
stitute for Nuclear Research) on op-
posite banks of the River Aare
-have now been formally amalga-
mated as a single national Labora-
tory, the Paul Scherrer Institut (PSI
— March 1988 issue, page 29).

Apart from participation in ex-
periments at other research
centres, notably the L3 detector
nearing completion at CERN’s new
LEP electron-positron collider and
at CERN's LEAR Low Energy Anti-
proton Ring, PSI particle physics
activity centres on the Institute’s
600 MeV cyclotron.

With proton currents already at-
taining 250 microamps, increasing
to 700 next year, and with further
improvements promising up to 1.5

nilliamps by 1993, PSl is one of
the world’s three ‘'meson factories’
(along with Los Alamos and
TRIUMF, Vancouver). Such high
proton currents could also open
the door for a proposed spallation
neutron source.

Much groundwork has also been
done for a proposed B-meson fac-
tory, a new electron-positron col-
lider supplying beams up to 7 GeV
(July/August 1987, page 21). High
collision rates, with luminosities of
1033 cm2 571, or even higher,
would ensure lots of physics with
B-particles (containing the fifth
"beauty’ quark).

International interest in this ma-
chine is assured, and if the green
light is given, about a third of the
funding would come from outside
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Switzerland (mainly from West
Germany, which has a tradition of
collaboration at the Institute). A re-
cent workshop in Paris looked at
the emerging plans for the detec-
tors to exploit this ambitious ma-
chine. One interesting possibility is
"asymmetric’ collisions, with un-

Muon spin rotation station at the Swiss Paul
Scherrer Institute’s 600 MeV cyclotron, with
(foreground) the muon spin rotation equip-
ment and (rear) cryogenics.

equal electron and positron beam
energies to improve the kinematics
for intercepting short-lived second-
ary particles.

With the current PSI beams, the
new SINDRUM Il detector (PSI/Zu-
rich/ Aachen/Saclay/Swierk (Po-
land)/Tbilisi ({USSR) collaboration) is
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Irradiating an eye tumour with 72 MeV pro-
tons at the Paul Scherrer Institute. Several
hundred cases have been treated since
1984.

continuing the tradition set by its
predecessor in pushing out the lim-
its for 'forbidden’ decays prohi-
bited by the selection rules of to-
day’s Standard Model physics.

Ruling out such forbidden decays
to less than one in a million million
ordinary decays greatly increases
confidence in the underlying phy-

ics and provides an additional
Bhysics frontier, complementing
the push for higher collision ener-
gies. Using improved techniques,
SINDRUM Il hopes to push some
limits out to less than one decay in
a hundred million million.

Muon spin rotation is now an
established tool for materials
science, and applications at PSI
have included studies of new su-
perconducting materials for IBM’s
Rischlikon Research Laboratory.

Also making use of PSI beams is
PIREX, a collaboration with Lau-
sanne, looking at radiation resis-
tance in the context of a Euratom
study of materials for use in future
fusion machines.

Since 1980, over 400 cancer
patients have been treated with
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secondary pion beams from the
600 MeV cyclotron, a special 'Pio-
tron’ irradiation device having been
developed to concentrate the
beams. 72 MeV protons from the
PSI injector are used to treat super-
ficial tumours, particularly for mela-
nomas of the eye. Plans for irradia-
tion using 200 MeV protons are
well advanced, with special tech-
niques having been developed to
optimize the proton dose for maxi-
mum effect.

BROOKHAVEN
Switched power

Hosted by Brookhaven’'s Center for
Accelerator Physics, a recent
workshop on switched power tech-
niques attracted a group of spe-
cialists to Shelter Island, New
York, location of several important
physics meetings, including the fa-
mous 1947 sessions which helped
mould modern quantum electrody-
namics.

The current interest in switched
power stemmed from a series of
papers by W. Willis of CERN, start-
ing in 1984. The idea is for stored
electrical energy to be suddenly
switched onto a transmission line,
producing a very short (about 10
ps) electromagnetic pulse in a re-
gion traversed by a particle beam.

Because the pulse is so short,
there is no time for breakdown to
set in, and so it may be possible to
obtain much larger fields (of the
order of 1 GV/m) than with con-
ventional techniques. These high
fields might be used, for example,
for high brightness electron
sources, high gradient accelerating
sections, or quadrupoles.

The crucial component is the
switch to transfer power to the
transmission line, and there are
currently four ideas on the market.
In the vacuum photodiode method
a wire (either of an easily ionizable
material or photosensitively coated)
is charged to many kilovolts. A
short laser pulse then leads to a dis-
charge in a short gap to the wall of
the transmission line. This tech-
nique is being investigated by T.
Srinivasan-Rao and J. Fischer at
Brookhaven and by M. Boussou-
kaya at Orsay. The US group has
concentrated on readily electron-
emitting metals and has obtained
current densities of over 60 kA per
square cm. Boussoukaya has stu-
died field-enhanced photoemitters
such as needles and microetched
silicon wafers.

In the solid state switching
method the high voltage is sepa-
rated from the transmission line by
a small piece of semiconductor
such as silicon or gallium arsenide.
A short laser pulse closes the
switch by generating electron-hole
pairs in the semiconductor. A ser-
ies of experiments are already un-
derway by W. Donaldson and E.
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Membrankompressoren
sind problemios

Das hermetische
System verdichtet
Olfrei alle Gase bis
2500 bar und halt die

Gase und Umwelt

rein.

Lieferbar in vielen Bauarten und Leistungsstufen, vom
Laborgerat bis zum 100 kW-Kompressor — auch als Trocken-
laufer mit Membran-Endstufe und als Kompletteinheit.

Sie entsprechen allen Abnahmevorschriften.

HERBERT OTT AG

Missionsstrasse 22, Postfach, CH-4003 Basel
Telefon 061/2598 00, Telex 964 562 (hoc)
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Looking at switched power possibilities.
This scale model radial transformer built at
CERN showed how pulses from the outer
rim can give a compressed electric field to-
wards the centre.

(Photo CERN X246.2.87)

| incke at the University of
kochester.

F. Villa at the Stanford Linear
Accelerator Center (SLAC) has pro-
posed using high pressure gases as
the switch, with a short laser pulse
initiating the discharge.

The fourth-method is an interest-
ing attempt to create the short
pulse directly by Fourier synthesis
— adding together the outputs of
around ten suitably phased fre-
quency generators to produce a re-
sultant short pulse in a cavity. It is
being studied by H. Haseroth and
F. Caspers at CERN, with a trial ex-
periment now underway at Wup-
pertal.

Much attention centred on radial
transmission lines, with a pulse at
the outer radius of a disc structure
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giving an increased electric field as
the pulse is compressed inwards.
Additional gain could come from
tapering the line along the beam di-
rection (the common axis of the
discs). F. Villa has proposed a clev-
er method of close packing using
twisted, tapered lines.

R. Palmer (Brookhaven/SLAC)
proposed an initial application of
switched power for a high bright-
ness electron gun incorporating a
photocathode, and using a 3
MYV /m accelerating voltage, 2 mm
gap, 10 ps accelerating pulse, and
100 fs electron pulse.

At the workshop, working
groups looked into the switching
methods to produce the pulse, the
matching of the initial power supply
circuitry to the transmission line,

the design of the radiofrequency
cavity and photocathode, and the
production of a suitable short laser
pulse.

Calculations showed the possi-
bility of developing an electron gun
up to a hundred times brighter than
the design value of the radiofre-
quency gyn now under test at
Brookhaven’s Accelerator Test Fa-
cility (April 1987, page 21). If this
can be achieved, switched power
may have an important role to play
in future accelerator construction.

STANFORD
Internal targets

Of burgeoning interest to many nu-
clear and particle physicists is a
storage ring technique for fixed tar-
get experiments. It hinges on the
use of gas-jet targets, shooting a
narrow stream of atoms (hydrogen,
helium, argon, xenon, ....) through
a circulating beam of electrons or
protons.

Pioneered at CERN and the So-
viet Novosibirsk Laboratory, more
such ‘internal targets’ are being
built or contemplated for storage
rings in Europe, the Soviet Union,
and the United States.

From 9-12 January, physicists
from around the world met at the
Stanford Linear Accelerator Center
(SLAC) to discuss prospects and
problems in this expanding field.
Opening with a discussion of the
physics possibilities at electron
storage rings with internal targets,
Stan Brodsky of SLAC noted that
electroproduction continues to be
the definitive path to explore the
quark and gluon structure of nu-
cleons (structure functions).

Recent surprising revelations by
the European Muon Collaboration
(EMC) at CERN, reviewed by Frank
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BROOKHAVEN NATIONAL LABORATORY

National Synchrotron Light Source Department
Scientific Staff Vacancies

Accelerator Scientist

Applications are invited from individuals with a broad
background in experimental particle accelerator physics.
Activities will be directed to the operation and enhance-
ment of the existing storage rings. Important, areas of
work are the study of beam intensity limiting effects,
orbit stabilization, and the development of the related
hardware and diagnostic instrumentation. The selected
candidate will also be involved in the design, construc-
tion, and commissioning of a compact, super conducting
storage ring dedicated to X-ray microlithography.
Candidates are expected to have a strong record of
accomplishment in the field of accelerator science and
the capacity for independent work and for coordinating
team activities. Address applications to Dr. G. Vignola,
Accelerator Physics Section Head, Building 725C.

bDnli
au

BROOKHAVEN
NATIONAL LABORATORY

ASSOCIATED UNIVERSITIES INC.

Physicist

Applications are invited from individuals with a doctorate
(preferably in physics) and a background in signal detec-
tion techniques. Experience in photon detection and ac-
celerator diagnostics is desirable. The selected candidate
will participate in design of beam diagnostics hardware
for the NSLS storage rings, including detector develop-
ment at the X28 beamline. Address applications to

Dr. J.N. Galayda, Diagnostics and Control Group,
Building 725B.

Apply by sending a resume that includes the names of
three references, to the individuals named above, c/o
National Synchrotron Light Source Department,
Brookhaven National Laboratory, Associated*Universities,
Inc., Upton, L.I., NY 11973. Equal Opportunity Employer
m/f.

UNIVERSITY OF ILLINOIS
Department of Physics

ASSISTANT PROFESSORSHIP

Starting Date: Fall, 1990

The Department of Physics at the University of lllinois at Urbana-
Champaign anticipates a tenure-track assistant professorship in
experimental nuclear physics available beginning in the Fall of
1990.
The successful applicant will join a very active research program
centered at the Nuclear Physics Laboratory. The NPL research
staff has a number of “user-based” initiatives in place at the
Bates, CERN/LEAR, and Saskatoon laboratories. We are also
actively planning an extensive research program for CEBAF. Our
efforts include experiments in electron and photon scattering, in
electro- and photo-production, and in antiproton-proton colli-
sions at low energies.
While we seek primarily a physicist whose interests parallel our
present activities, well-documented potential for excellence in
research and teaching is the major criterion for this appointment.
A doctorate is required and salary is competitive.
More information on our programs can be obtained by writing to
Professor A. M. Nathan, Nuclear Physics Laboratory, 23 Sta-
dium Drive, Champaign IL 61820, or by calling him at (217)
333-3190.
Candidates are requested to send a letter, a curriculum vitae and
publication list, and the names of at least three references to:

A. C. Anderson, Head

Department of Physics

1110 W. Green Street

Urbana, IL 61801
Completed applications should be received no later than Janua-
ry 15, 1990 in order to receive full consideration.
Interviews may take place during the application period, but no
final decision will be make until after January 15, 1990.
The University of lllinois is an affirmative action, equal-opportu-
nity employer.

CREATIVE ELECTRONIC SYSTEMS

Has an immediate opening for an:
Engineer/Physicist

to join our systems department with special emphasis on
complex data acquisition systems.

Your profile:

- you are holder of a PhD in Electronics or Physics and have at
least 3 years experience of nuclear/particle physics data
acquisition systems.

- you are capable of discussing systems architectures using
VME/CAMAC/FASTBUS.

- you are able to program in Fortran 77 and C under VMS and
UNIX O.S.

- Fluent english, good knowledge of french.

Our offer:
- integration in a young and dynamic team
- permanent position at our headquarters in Geneva

Please send resume to:
Creative Electronic Systems
70, route du Pont-Butin
Case Postale 107

CH-1213 Petit-Lancy 1
GENEVA/Switzerland

Attn. Mr. F.-H. Worm

CREATIVE ELECTRONIC SYSTENS +e1. 022702 57 4
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Close of Tennessee, suggest that
the proton spin might not be due
merely to the spin of the quarks
(June 1988, page 9). Some theo-
rists propose that the gluons are
responsible, while others point to
orbital motion of the quarks. What-
ever the case, electron scattering
from polarized targets should help
provide some answers.

The subsequent "hadronization’
of a quark violently struck in deep
inelastic scattering was another
subject of strong interest. By
studying the hadrons produced
when leptons scatter from different
nuclei, noted Andreas Bialas of
Cracow, physicists can gain added
insight into this poorly understood
process. So far most of these ex-
periments have used beams of
muons and neutrinos at CERN and
Fermilab. However the intense el-
ectron levels available from storage
rings would open up the hadroniza-
tion process in greater detail.

Providing high average currents
that appear almost continuous to a
particle detector, the circulating el-
ectron bunches in a storage ring
are far better suited for detecting
several secondaries in coincidence
than are the short pulses extracted
from most electron accelerators. A
large-acceptance detector could
analyse most of the spray of parti-
cles and nuclear fragments pro-
duced in electron-nucleus colli-
sions.

Karl Van Bibber of Livermore
described the PEGASYS internal
target scheme proposed for
SLAC's PEP storage ring. The PE-
GASYS collaboration aims to study
both the fate of the struck quark as
it hadronizes and the response of a
nucleus to the sudden removal of
one of its quarks.

Another advantage is that slow
particles and heavy nuclear frag-
ments are not absorbed in a "thin’
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Above, schematic of the PEGASYS internal
target proposed for Stanford’s PEP electron
ring. Below, a gas jet internal target devel-
oped for beams stored in CERN’s SPS ring.

(Photo CERN 347.12.82)
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People and things

Stan Schriber is the new Head of Los Ala-
mos National Laboratory’s Accelerator

internal target and can thus reach
detectors. A whole new class of
nuclear structure measurements
therefore becomes possible, using
heavy fragment "tags’ at low ener-
gy storage rings. Stan Kowalski
outlined the 1 GeV electron
stretcher ring and internal target fa-
cility under construction at the
MIT-Bates accelerator, and Kees de
Jager revealed similar plans for
NIKHEF in Amsterdam.

Other potential internal-target di-
vidends include polarized nuclear
targets. The recent EMC surprises
in muon scattering from polarized
protons have whetted theorists’
appetites for similar measurements
on the neutron, requiring targets of
polarized deuterium or helium-3.

Richard Milner of MIT discussed
recent work on a novel polarized
target of optically pumped helium-3
atoms and described a proposal to
measure the quark spin structure of
nucleons in the HERA electron-pro-
ton collider being built at the Ger-
man DESY Laboratory in Hamburg.

Several other speakers, among
them Louis Dick of CERN, des-
cribed the wide range of plans to
use internal targets in circulating
proton or antiproton beams. Martin
Perl of SLAC showed how PEGA-
SYS might even be used to search
for new particles.

Providing useful insights into the
range of new experiments possible
with internal targets, the Topical
Conference on Electronuclear Phy-
sics with Internal Targets drew
large contingents from CERN and
MIT ; Caltech, Fermilab, Frascati,
Livermore and Novosibirsk were
also well represented. The Confer-
ence was organized and chaired by
Ray Arnold of American University,
Coordinator of the NPAS (Nuclear
Physics At SLAC) programme.

From Michael Riordan
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On pedple

The Alexandre Joannides Prize, a
major award of the French Acad-
emy of Sciences, goes this year to
Raymond Stora , research director
at the French Centre National de la
Recherche Scientifique working at
LAPP (Annecy) and CERN, for his
work in the renormalization of non-
Abelian gauge theories, where with
his students A. Rouet and C. Becci,
he developed the BRS formulation,
a cornerstone of modern quantum
field theory. In other areas, his con-
tributions to particle theory have
been both profound and wide-rang-

ing.

The 1989 J.J. Sakurai Prize for
Theoretical Particle Physics goes to
Italian theoretician Nicola Cabibbo
for his ‘outstanding contribution to
elucidating the structure of the ha-
dronic weak neutral current’. In
1963, Cabibbo supplied a frame-
work to describe the weak decays
of particles carrying strange
quarks, a vital step towards the
current picture of three interrelated
‘families’ of leptons and quarks.

Stan Schriber takes over from
Bob Jameson as Head of Los Ala-
mos National Laboratory’s Acceler-
ator Technology Division.

New Berkeley Director

Charles Vernon Shank, 45, current-
ly Director of the Electronics Re-
search Laboratory at AT and T Bell
Laboratories in Holmdel, New Jer-
sey, becomes Director of the
Lawrence Berkeley Laboratory from
1 September, succeeding David

A. Shirley, who will return to chem-
istry.

Technology Division.

German Awards

Among the awards for this year by
the Deutsche Physikalische Gesell-
schaft is its highest annual acco-
lade, the Max Planck Medal, to Bru-
no Zumino of Berkeley, and the Ro-
bert Wichard Pohl Prize to Wolf-
gang Paul.

A member of CERN’s Theory Di-
vision from 1969 to 1982 and for
several years its Leader, Zumino is
well known for his fundamental
contributions to the field theory of
elementary particles, characterized
by deep insight and mathematical
and logical rigour. In 1974 came
his pioneer work with Julius Wess
which led to the formulation of su-
persymmetry.

Wolfgang Paul, who celebrated
his 75th birthday last year, has
made numerous contributions to
atomic and nuclear physics, includ-
ing ingenious systems to handle el-
ectrically neutral particles, and was
a driving force behind the Bonn el-
ectron synchrotron. At CERN from
1964-67, he was first joint Head of
Nuclear Physics Division, then Di-
rector of Physics | Department. He
was Chairman of CERN’s Scientific
Policy Committee from 1975-77.
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Fermilab Director Leon Lederman (right) with
V. Vranic of the Ruder Boskovic Institute,
Zagreb, at the recent European Physical So-
ciety Seminar on International Research Fa-
cilities, held in Zagreb.

(Photo Maurice Jacob)

Nishikawa steps down

On 31 March, Tetsuji Nishikawa re-
tired as Director-General of the Ja-
panese National Laboratory for
High Energy Physics (KEK). During
his twelve-year term of office KEK
has developed from modest begin-
nings into a prestige Laboratory re-
flecting Japan’s status in the
world.

Established in the new Tsukuba
‘science city’ in 1971, KEK's pro-
gress has been marked by the
commissioning of the 12 GeV pro-
ton synchrotron in 1976, the Pho-
ton Factory with its dedicated 2.5
GeV Synchrotron Light Source and
the Booster in 1982, and the site-
wide TRISTAN electron-positron
collider in 1986. First as Director of
the Accelerator Department and
then as Director-General, Nishikawa
has led these ambitious projects as
both an outstanding accelerator
specialist and as a physicist with
broad scientific interests.

His keen international awareness
has opened KEK to research teams
from abroad, and has furthered the
US/Japan cooperation scheme in
high energy physics, the UK/Japan
cooperation in neutron scattering,
and ‘'summit’ working groups.

The new KEK Director General is
Hirotaka Sugawara.

Centre, the CERN auditorium was packed on
31 March to hear Martin Fleischmann (Sou-
thampton) who with fellow electrochemist
Stanley Pons of Utah has seen effects in
modest experiments suggesting that nuclear
reactions such as fusion are being induced.

(Photo CERN 489.3.89)
» Probir Roy of the Tata Institute of Funda-
mental Research, Bombay, India, receives

the 1988 Shanti Swarup Bhatnagar Award
from Indian Prime Minister Rajiv Gandhi.
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THE COMMISSION
OF THE EUROPEAN
COMMUNITIES

is carrying out a selection procedure with a view to drawing up a reserve list from which to appoint staff in
grade A3 forimplementing the

FUSION PROGRAMME

(COM/R/A/37)HEAD OF UNIT/ ADVISER (grade A3)

Duties: under the authority of the Director of the Fusion Programme, either:

O headmg the unit responsible for coordinating Community research on the physics of fusion and for scientific
and technlcal management of the Fusion Associations; OJ or coordinating the work involved in drawing up the
Community’s Fusion Programme and acting as its representative to other Community Institutions (European
Parliament, Council) and outside bodies.

Qualifications: University education with degree or diplomain a relevant discipline.
Experience: at least 15 years' work in controlled thermonuclear fusion or an associated field.

GENERAL CONDITIONS

Contracts: only temporary contracts of fixed or indefinite duration are offered to research staff. Nationality:
candidates must be a national of one of the Community Member States. Place of employment: CQmmission staff
must be available to work in any of the Commission'’s places of activity and in many cases outside their country
of origin. Age: candidates must have been born after 1 June 1933. Knowledge of languages: candidates must
have a thorough knowledge of one Community language (Danish, Dutch, English, French, German, Greek, Italian,
Portuguese or Spanish) and a satisfactory knowledge of a second Community language.

Closing date: requests for application forms must be made in writing not later than 15.5.89 (postmark) to the fol-
lowing address: C.E.C., Secretariat for Selection Committees Research, SDME R2/82, rue Montoyer 75,

B-1040 Brussels (tel.: 02 /235.56.60).

These application forms, duly completed and signed, must reach the above address not later than 6.6:1989.

Eligibility: candidates must ensure that: [J the above deadlines are met; O theirapplication formis legible,
complete and signed; O copies of certificates and other documents specified in the application form are atta-
ched; O the other conditions set out above are satisfied, failing which they will be disqualified.

The Commission is an equal opportunities employer.

————

ACCELERATOR SCIENTISTS AND ENGINEERS

Argonne National Laboratory will be entering the construction phase of its 7-GeV Advanced Photon Source (APS) Project. The
APS is a state-of-the-art synchrotron x-ray source optimized to produce insertion-device radiation. APS accelerator facilities
comprise a 7-GeV low-emittance positron storage ring 1100 min circumference, a 7-GeV synchrotron, a 450-MeV positron
accumulator ring, a 450-MeV positron linac, and a 200-MeV electron linac. The challenges of building the facility offer great
potential for professional growth for scientists and engineers in the following areas:

ACCELERATOR SCIENTISTS

Several positions at various appointment levels are available for candidate with experience and interest in accelerator design,
including computer simulation of beam dynamics, calculation of coupling impedance and collective effects, particle tracking
simulation, lattice design, vacuum and surface physics, beam diagnostics, and magnetics and magnet design. Appointment
level will depend on the candidate’s experience. Entry-level or postdoctoral positions will be available.

ELECTRICAL ENGINEERS

Two senior positions are available, requiring an advanced engineering degree and at least ten years’ experience in design and
construction of large particle accelerators. Work experience in accelerator-type magnets and/or power supplies is highly
desirable. We also have several positions requiring BSEE and a minimum of five years’ experience in the following areas:
e Design and power electronics ® Multi-kilowatt power supplies ® Low-level fast electronics ® Beam diagnostics.

MECHANICAL ENGINEERS

A senior-level position is available, requiring an advanced ME degree at least ten years’ experience in mechanical engineering
aspects, such as ultra-high vacuum and structural design, of the design and construction of large particle accelerators. We
also have several openings requiring a BSME and a minimum of five years’ experience in the following areas:

e Survey and alignment techniques @ Ultra-high vacuum systems ® Mechanical design of magnets ® Shop fabrication
practices.

You will receive a competitive salary and a superior benefits package which includes medical/dental insurance, 9% contri-
bution to your retirement annuity, 24 days paid vacation, and 10 paid holidays each year. Please forward your resume in
confidence to: R.A. JOHNS, Appointment Officer
Box J-APS-88, Employment and Placement
ARGONNE NATIONAL LABORATORY
9700 South Cass Avenue
USA - ARGONNE IL 60 439

Argonne is an equal opportunity/affirmative action employer.

28 CERN Courier, May 1989



CERN Accelerator School

Ernst Michaelis

CERN’s Accelerator School and
Uppsala University, Sweden, are
jointly organizing a course on Ad-
vanced Accelerator Physics, to be
held in Uppsala from 18-29 Sep-
tember. Students should have a
basic knowledge of accelerators,
and the course is designed to high-
light the problems of small rings.
Further information from Mrs. S.
von Wartburg, CERN Accelerator
School, LEP Division, CERN, 1211
Geneva 23, Switzerland. Next year,
CERN'’s Accelerator School is or-

Ernst Michaelis died on 17 March.
Although not one of CERN’s real
pioneers, he arrived at the new
Laboratory in 1957 just in.time for
the first beam at the new 600 MeV
Synchro-Cyclotron (SC). Going on
to become SC Division Leader, his
dynamic leadership resulted in the
successful SC improvement pro-
gramme of the mid-1970s. Until
his retirement in the early 1980s,
he spent his last few years at CERN
in experimental physics, and con-
tinued an active physics career in

CERN'’s
phone number

CERN'’s general telephone
number has changed from
Geneva 83 6111 to Geneva
767 6111. For direct dialling,
use 767 followed by the
four-digit internal number.
Thus the CERN Courier’s new
number is Geneva 767 41 03.
{The international dialling
code for Geneva ends with
4122))

ganizing a course on Power Con-
verters for Particle Accelerators,
from 26-30 March in Montreux,
Switzerland. Further information
from the above address or by e-
mail from caspower at
cernvm.cern.ch.

Oxford after he left Geneva.

World Laboratéry

The new World Laboratory head-
quarters in Lausanne, Switzerland,
were formally opened on 7 March.
On 5-6 May its General Assembly
and Scientific Committee reviewed
major changing projects.

High Energy Physics
Research Associates

There are vacancies for Research Associates to
work with groups in high energy physics. Groups
from the Rutherford Appleton Laboratory are
working on experiments at CERN, DESY, ILL and
SLAC. There is in addition a vacancy in the HEP
Theory Group.

Candidates should normally be not more than
28 years old. Appointments are made for 3 years,
with possible extensions of up to 2 years. RAs are
based at the accelerator laboratory where their
experiment is conducted, and at RAL, depending
on the requirements of the work. Most exper-
iments include UK university personnel with whom
particularly close collaborations are maintained.

For an application form please contact
Recruitment Office, Personnel and Training
Division, Rutherford Appleton Laboratory,
Science and Engineering Research Council,
Chilton, Didcot, Oxon 0X11 00X, England. Tel:
(0235) 445435, quoting reference VN758.

Rutherford Appleton Laboratory

RESEARCH ASSOCIATE
POSITIONS

at Yale University

Applications are invited for Research Associate positions
in Particle Physics at Yale University.

Recently a major new experiment to measure precisely
the anomalous g-value of the muon has been approved at
Brookhaven National Laboratory, and one position will
involve principally work at BNL (with a Guest Appoint-
ment at Brookhaven) to develop this experiment. Some
part-time opportunity may be available for participation in
other experiments in muon physics, if desired.

A strong background in experimental particle physics
or accelerator physics experiments at the Los Alamos
Meson Physics Facility.

Salary dependent on experience of candidate.

Appointments are for two years, renewable. Appoint-
ments to be made at earliest possible date.

Interested candidates should send a curriculum vitae and
publication list and arrange to have three recommenda-
tion letters sent to:

Professor Vernon W. Hughes

Chairman of Search Committee

Department of Physics

Yale University

P.O. Box 6666

New Haven, Connecticut 06511

Yale is an affirmative action/equal opportunity em-
ployer.
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23.05.-25.05.1989

ermany at CERN

Under the auspices of the Federal Ministry for Research and Technology
(Building 60)

Walter Blum AG

Tramstrasse 10
CH-8050 Ziirich

Telephone: (01) 3126872
Telefax: (01) 3113048
Telex: 822714

Contact persons at the stand:
A. Egli, W. Steiner, R. Streit

Elektrotechnische Bauelemente GmbH
Landshuter Strasse 105
D-8300 Landshut 2

Telephone: (0871) 71081
Telefax: (0871) 71085
Telex: 58203

Schramm GmbH
Flinschstrasse 18a
D-6000 Frankfurt 60

Telephone: (069) 42 00 70
Telefax: (069) 42 07 26

Telex: 417 374
Products exhibited:
Jahre:

— Pulse Forming Networks
for High Energy Physics

— Mica Capacitors

— Inductors and Chokes

At the same stand:

Max Dietrich AG

Tramstrasse 10
CH-8050 Ziirich

Telephone: (01) 312 68 64
Telefax: (01) 3113048
Telex: 822714

Contact persons at the stand and
in the enterprise:

H. Thalmann, A. Kunz

30

Local Representative:

Albert Egli
Buisson Sarrasin
CH-1261 Bassins

Telephone: (022) 66 37 66
Telefax: (022) 66 25 90

Contact persons in the enterprise:
A. Egli, W. Steiner, R. Hildbrand, R. Streit

Elektronikbauteile GmbH

Zum Gerlen

D-6601 Saarbriicken-Ensheim
Telephone: (06893) 89 01
Telefax: (06893) 5951
Telex: 44292 16

Production line of the above firms:

Jahre:

Capacitors, Inductors, Pulse Forming
Networks

Klar & Beilschmidt:

Connectors to DIN 41571 and DIN 43 650
Roger:

19" Enclosures and Subracks to DIN 41 494
Computer Subassemlies for Harsh
Environments

Klar & Beilschmidt:
— Plug Connectors
Roger:
— 19" Enclosures to DIN 41 494
— 19" Subracks to DIN 41 494
— Computer Subassemblies

for Harsh Environments

German firms represented:

Jahnstrasse

D-1000 Berlin 47
Telephone: (030) 62 911

Telefax: (030) 6291277
Telex: 1845 24

German Firms represented:

Litzowstrasse 90
D-1000 Berlin 30

Telephone: (030) 261 11 41
Telefax: (030) 261 56 98
Telex: 184119

Rohde & Sohn GmbH + Co. KG
Industriestrasse 9

D-3412 Noérten-Hardenberg
Telephone: (05503) 10 41
Telefax: (05503) 8318
Telex: 96 828

Rohde:

Operating Elements to DIN 41 494
Surface Technologies (Services)
Schramm:

Enclosures, Cabinets, Shelters, Protecting
Boxes

Rohde:

— Handles and Feet to DIN 41 494

Schramm:

— Polyester Enclosures and Boxes
for Harsh Environments

Ernststrasse 42
D-4300 Essen 13

Telephone: (0201) 29 4980
Telefax: (0201) 29 498 56
Telex: 8579336
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Elektronische Messgerate GmbH & Co.

Beuckestrasse 22
D-1000 Berlin 47

Telephone: (030) 80010

Telefax: (030) 8001 635
Telex: 184529
Digi Table:

— Isolation Amplifiers
Measuring Transmitters
Signal Converters
Signal-Trip Amplifiers

Praduction line of the above firms:

Fernsteuergerate:

Sensors, Controllers and Displays
Digi Table:

Process Instrumentation

Knick:

Measurement and Control Equipment

Knick:

— DC-Amplifiers

— Components for Potential Isolating
— Pt 100 Converters

— DC-Calibration Sources

— Loop Powered Indicators

Products exhibited:

Fernsteuergerate:

— Potentiometers
rectilinear and rotary
radiationhardened

— Incremental Optical Encoders

— Linear Variable Differential Transformers
(LVDT)

— Joystick Controllers

([

Postfach 1420
D-7990 Friedrichshafen 1

Telephone: (07545) 81
(07545) 844 11
Telex: 7342 09-0dod

Telefax:

. Contact person at the stand and
in the enterprise:

H. Stirmer

5 Dornier

Program of supplies and services

— Development and manufacturing of
complete systems

— Material technology:

e Surface physics. Powder metallurgy.

e Surface and thin film analytics. Coating
technology. Ceramics development

— Energy technology:

e Systems technology. Thermodynamics

e Aerodynamics. Thermal analysis
Cryotechnology. 3D Navier. Stokes equation
solution which is precise with respect to time

— Manufacture:

Manufacture of complex mech./electron.

systems. Fibre composite components E.B.
welding. Simulation and manipulation systems.
Structures for highly dynamic motions. Complex
strength calculation. Gas ultra-centrifuge
— Further activities:
e Electronics. Environmental technology
e Information and communications
technology. Transport technology. Space
Technology

Products exhibited :

— Cavity CFK technology
— Coating technology. Surface analysis

Urager

Postfach 1339
D-2400 Libeck 1
Federal Republic of Germany

Telephone: FRG - (451) 882-0

Telefax: FRG - (451) 882-2080
Telex: 26807-0 dwld

Contact person at the stand and
in the enterprise:

ellwig Bauer

Letzigraben 134 A
CH-8047 Ziirich

Telephone: 01/4915400

Main production lines:

Breathing Protection
Compressed Gas Technology
Filter Technology

Gas Detection

Medical Technology

Diving Technology

Exhibited products:

Gas detection tubes and sampling devices.

Electronic gas measuring devices. Escape mask,

Filters, Self rescuers Compressed Air Breathing
Apparatus.

U]

Florianstrasse 2
D-8200 Rosenheim

Telephone: (08031) 81093
(08031) 81099
Telex: 525712

Telefax:

Contact persons at the stand:
G. Giebichenstein, E. Fritz, F. Weber

Contact persons in the enterprise:

G. Giebichenstein, E. Fritz, Rosenheim
F. Weber, Ziirich

Representative {CH):

Elektronik-Ingenieurbiiro
Fritz Weber, Dipl.-Ing. ETH
GroBplatzstr. 24

CH-8122 Pfaffhausen-Zirich
Telephone: (01) 825 1844
Telex: 826 224

Production line:

General purpose DC power supplies from 7 W to
35 kW, more than 200 standard types
High-voltage DC power supplies up to 150 kV
High-current DC power supplies up to 10000 A
All power supplies are possible with
|EEE-Bus-Interface

Special power supplies for:

— supra conductive magnets

— capacitor charging

— photo-multipliers

— micro-wave tubes

— ion sources

Power supplies to customer’s specifications

Products exhibited:

High-voltage DC power supplies, various
models, up to 35 kV

High-voltage cassettes up to 35 kV

General purposes DC power supplies up to 2,8
kW
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HEINZINGER

electronic

Anton-Jakob-Strasse 4
D-8200 Rosenheim

Telephone: (0 80 31) 44 04-0
Telefax: 440 444
Telex: 525777 hemes d

Contact person at the stand and
in the enterprise:

Dipl.-Ing. Hugo Fihrling

Production line:

High precision power supplies

— Highest stability with thyristor preregulation and
transistor linear controller, up to 500 V

— Only thyristor controller, with L/C-filter, up to
500 V

— Bipolar supplies, four-quadrant operation

— Special supplies for the operation of
superconductive coils
Special supplies for operating discharge lamps
with

— high-precision control

— Electronic load

— High voltage supplies, off-line switch-mode, up
to 500 kV

— Capacitor charging unit

— AC bench power supplies, up to 6000 V

— High voltage DVM, up to 32/65/131 kV

— IEC-Bus IEEE 488

Products exhibited:

High and low voltage power supplies
High voltage DVM
Laboratory power supplies

Heraeus

QUARZSCHMELZE

Product Division POL % Quartzglass for Optics &
Lamps

Product Division PLW % Quartzglass for Optical
Fibers

QuarzstralBe
D-6450 Hanau - 1
Telephone: (0)6181 - 367338 (POL),

Mr. R. Sellner

Telephone: (0)6181 - 367342 (PLW), Mr. M. Kiehl
Telefax: (0)6181 - 39420

Telex: 4184 854

Contact persons at the stand:

R. Kunz (WISAG), Dr. Englisch (POL)
Dr. Klein (PLW)

At the same stand:

Heraeus

WITTMANN

EnglerstraBe 11
D-6900 Heidelberg

Telephone: (06221) 30 43-0
Telefax: (06221) 304343
Telex: 461823

Contact persons at the stand and
in the enterprise:

Mssrs. Lohse/Theise (Tel. 06221/3043-2927)

Swiss Affiliate

Wissenschaftliche Apparaturen und
Industrieanlagen AG
Oerlikonerstrasse 88

8057 Ziirich

Telephone: (01) 31140 40, Mr. R. Kunz
Telex: 823218
Telefax (01) 311 56 36

Main Product Liﬁes:

Various grades of fused quartz and synthetic fused
silica with optical transmission ranging from about
180 nm to 4 um.

Main product lines are:

— cut, ground or polished blanks (plates, disks,
windows, lenses, prisms, mirrors, rods)

— Fluosil® preforms for optical fibres

— mirrors, ultra-lightweight-mirrors

— doped quartzglass with modified optical
transmission

— tubes, ampoules, other special parts
manufactured to customers drawings and
specifications

Swiss representation:

Oerlikonerstralle 88
CH-8057 Ziirich

Telephone: (1) 31140 40
Telefax: (1) 31156 36
Telex: 823218

Contact person:

Hans-Jirg Schawalder

Products exhibited:

— Heated parts for vacuum technology and
standard products

French Affiliate

Z.A. Courtabeeuf, B.P. 18
91941 Les Ulis Cédex

Telephone: 0033 - 1 6907 6500, Mr. R. Durand
Telex: 042 600 037
Telefax: 0033 - 16928 1245

— crucibles, flasks, dishes, beakers, quartzglass
wool, and other laboratory equipment

— quartzglass for semiconductor applications,
diffusion tubes, ampoules, jigs, expitaxy bell jars

— Rotosil®, opaque fused silica tubes, columns,
crucibles, bell jars

— infrared radiators, water distilling apparatusses

— Wickbold combustion apparatus

Exhibited products:

Ingots, plates, windows, cubes,
prisms, corner prism,

optical fibre preforms,

optical fibres

Production line:

Advising, planning and manufacturing of
heating systems for vacuum parts:

— Recipients

— Vacuum gate valves

— Pumps

— Vacuum chambers

— Cavities

Standard production line of Heraeus-Wittmann
— Heating tapes up to 900°C

— Heating elements up to 1000°C

— Regulators and Controllers
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LEYBOLD

Wilhelm-Rohn-Strasse 25
D-6450 Hanau

Telephone: (06181) 34-0
Telefax: (06181) 34-1690
Telex: 415 206-0 lhh d

Contact persons at the exhibition:

Mr. Miller, LEYBOLD AG KéIn
Mr. Fischer, LEYBOLD S.A. Lausanne

Rue de Bassenges 13
1024 Ecublens/Lausanne

Telephone: (021) 6918414
Telefax: (021) 6916273

Bonner Stral3e 498
D-5000 Koln 51

Telephone: (0221) 347-0
Telefax: (0221) 347-1250
Telex: 888481-0lhd

Affiliated companies in Switzerland:

Oerlikoner Strasse 88
8057 Ziirich

Telephone: (01) 3115757
Telefax: (01)312 5083
Telex: 823212

Production line:

Vacuum process engineering
Measuring and Analytical technology
Vacuum Technology

Products exhibited:

Turbomolecular Pumps
Cryopump

Vacuum Valve
Vacuum Gauges

UHV Components

Heinrich-Hertz-Platz 1
D-8459 Hirschbach/Eschenfelden

Telephone: (09665) 1721-25
Telefax: (09665) 1720
Telex: 63902

Contact person at the stand:
Roland Waitz

Contact person in the enterprise:
G. Schlegl

High Therr—

Representative in Switzerland

TscharnerstraBe 39
CH-3000 Bern 14

Production line:

Laboratory furnaces up to 1150°C with 100%
fibre insulation.

High temperature furnaces up to 1800°C, gastight
and vacuum; working under air up to 2100°C.
Induction remelt furnaces for sample preparation
of metallic materials under air, protective gas
atmosphere or vacuum for emission, X-Ray, AAS,
ICP or RFA.

Induction fusion furnaces for sample preparation of
oxidic materials.

High frequency semiconductor generators for any
kind of inductive heating.

ICP sources 27.12 MHz and 40 MHz.

Tube furnaces with different heating zones (up to
22).

Induction casting system for Titanium.

Meltspin and powder granulation systems.

Image furnaces and special furnaces on
customer’s request.

Products exhibited:

HF-Generator HTG 1000/1,3 kW
HF-Remelt-Furnace Inductherm 3,3 pP Vac
Laboratory Furnace VMK

MERC

Frankfurter StraBe 250
D-6100 Darmstadt

Telephone: (06151) 72-0
Telefax: (06151) 72-33 68
Telex: 419328-0emd

Contact person at the stand:
Dr. Knéchel

Contact persons at the enterprise:
Mr. Strupp and Mr. Bauer

Main production lines:

— Special reagents and ready-to-use preparations
in application-oriented purity

— Sorbents, HPLC columns and ready-to-use TLC
plates

— Ready-to-use analytical test kits for the mobile
analytics in the field

— Pure substances and ready-to-use mixtures

— Enzymes, nucleic acids and speciality reagents

for biochemical research, analysis and molecular

biology
— Chemicals for Crystal growing
— Evaporation Chemicals
— Process Chemicals
— Monocrystals — Optics and Scintillators

Products exhibited:

— Monocrystals — Optics and Scintillators
— Chemicals for Crystal growing
— Liquid crystals
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Im Steinigen Graben 12-14
D-6460 Gelnhausen-Hailer

Telephone: (0 60 51) 60 03-0

Telefax: (06051) 60 03-55
Telex: 4184 320 ntg d
Teletex: 605119 14

Contact person at the stand and
in the enterprise:

W. Pick, Tel. 06051/60 03 30

Production line:

— Nuclear Technics

— Nuclear Power Plant Service

— Nuclear Power Plant Equipment
— Tritium Technology

— Nuclear Medicine

— Beamline systems

— Cryo Technology

— Laser Optical Chambers

— Astro Physics

— Bio Technics

— Surface Coating Plants

— Vacuum Furnaces for Heat Treatment
— Vacuum Induction Furnaces

~ Sintering Furnaces

— Measuring Devices

— Plant Installation

Products exhibited:

— Various
Beamline - Diagnostic elements
— VIDEOFILM Vacuum components
and Hightech-Products

PFEIFFER

Ein Unternehmen der Gruppe

BALZERS

Postfach 1280
D-6334 Asslar

Telephone: (06441) 802-0

Telefax: (06441) 802-202
Telex: 483 859

Coptact persons at the stand:
K. Abbel (Pfeiffer)
Dr. G. Prifer (Pfeiffer)
H. Pilet (Balzers-Gland)
Telephone: (022) 64 30 65
Telefax: (022) 64 36 52

BALZERS

Postfach 186
CH-8035 Zirich

Telephone: (01) 363 32 66

Telefax: (01) 362 46 23
Telex: 817 005

Manufacturing program specially for the

nuclear technology

— Pumps and pumping units (cryo-,
titanium-sublimation and turbomolecular)

— Measuring instruments for medium, high and
ultra-high vacuum as well as helium leak
detectors (standard versions and on customer’s
specification including radiation resistant
vacuum measuring equipment)

— Quadrupole mass spectrometer for measuring
the partial pressure and residual gas analysis

— Ultra-high vacuum systems for coating of e.g.
supracontacting layers

— Vacuum installation for UFe.

— UHV unit for metallurgic testing

— Components for accelerators and storage rings
ase.g

— Alvarez-structure as 50 MeV H-linear
accelerator

— 760 keV — radio-frequency-quadrupole-
accelerator

— Special chamber of a central tracking detector
for a H1-experiment

— Gas jet target for a celsius storage ring

— Electrostratic septum chamber for a celsius
storage ring

— 1,8 k cryostat for a superconducting electron
recyclotron

PLANSE

Siebenblirgstrasse 23
D-8923 Lechbruck

Telephone: (088 62) 86 11
Telex: 59747 pland

Contact persons at the stand:
Edgard Bachmann, Ernst Barwa,
Rudolf Klemencic, Erich Kny

Contact person in the enterprise:

Rudolf Klemencic
Tel. (0043 56 72) 70 26 64

Production line:

Composite materials:

— tungsten/copper

— tungsten/silver

- tungsten/carbide/copper

— chromium copper

— heavy metals
(tungsten/nickel/iron/copper (DENSIMET),
machined heavy metal parts as radiation shields)

— tungsten bonded to copper

- metal ceramics

* Sintered polyimide (SINTIMID)

Shaped parts as material in high gamma

radiation environment, high vacuum and low as
well as high temperature use

* Refractory metals:

— molybdenum

— tungsten

— tantalum

— niobium

Products exhibited:

Heavy metals, Mo30Co foils and sintered
polyimide
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DR. B. STRUCK

Backerbarg 6
D-2000 Tangstedt

Telephone: (04109) 55-0

Telefax: (04109) 5533
Telex: 2 180 715 tegs

Contact persons at the stand:
Dr. Bernd Struck, Dipl.-Ing. Ronald Olschlager,
Dipl.-Ing. Volker Wébber

Contact person in the enterprise:
Dr. Bernd Struck/Dipl.-Ing. Ronald Olschlager

Production line:

CAMAC products

NIM products

FASTBUS products

Physical Trigger Systems

Track processors

VME products

Microprocessor developments Z 80, 68000,
68020

Bloodgasanalyser, gradientoven, animal feeding
processors ,

Oceanographic research - IEEE 488 products
relative navigationsystems

Military developments

Products exhibited:

FASTBUS products, Crate, Cl, SI, GMP, CHI,
SFDM .
VME-products, Crate, VIP, VSB, FASTLOGIC

VACUUMSCHMELZE

Griiner Weg 37
D-6450 Hanau 1

Telephone: (061 81) 362-1

Telefax: (06181) 36 26 45
Telex: 4184 863

Contact person at the stand:
Reinhard Dietrich

Contact persons in the enterprise:

Reinhard Both, Tel. 06181/362-289
Reinhard Dietrich, Tel. 06181/362-634

Agency:

Peter-Merian-Str. 22a
CH-4002 Basel
Telephone: (061) 22 2077
Telefax: (061) 228458
Telex: 96 27 70

Production line:

— Inductive Components

— Soft magnetic cores and parts

— Magnetic shielding

— Magnetically shielded rooms

— Soft magnetic semi-finished products
— Amorphous materials

— Sub assemblies and magnet-systems

— High grade permanent magnet alloys

— High field superconductors

— Mineral insulated electrical conductors

— Thermostat metals

— Expansion and glass/ceramic to metal sealing
alloys

— Age hardenable spring materials

— Sensor

Products exhibited:

Samples of superconductors for some different
projects

Wandel & Goltermann

Electronic Measurement Technology

Head Office:

Eiectronic Measurement Technology
Postfach 12 62
D-7412 Eningen u.A.

Telephone: (07121) 860

Telefax: (07121) 884 04

Telex: 7 29833 wugd
Contact person at the stand and
in the enterprise:

D. Fuchs

Representative in Switzerland:

Postfach 254
Spitalackerstralle 51
CH-3000 Bern 25

Telephone: (031) 42 66 44
Telefax: (031) 426133
Telex: 912 350 wg ch

Main production line: .
Audio and LF Measurement Technology
Spectrum and Network Analysis
Measurement Technology for Digital
Communications and PCM Systems
Data and Protocol Analysis
Data Network Diagnostics
Distortion Measurement Technology
Fiber Optics Measurement Technology
Test and Monitoring Systems

Exhibited products:

Spectrum and Network Analyzer

Data Analyzer for ISDN

Bit Error Measuring Set

Jitter Meter

Fiber Optics Source and Power Level Meter
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Lies-Crates
Kristensen

Pattburger Bogen 33
D-2398 Harrislee

Telephone: (0461) 75 202
Teletex: (2627) 46 13 09 = Kristen
Telefax: (0461) 75 075
Telex: 17 461 309

Contact persons at the stand and

in the enterprise:

Jwrgen L. Kristensen, Kay Peters

At the same stand:

INTEGRAL

P.O. Box 1910
D-2390 Flensburg

Telephone: (0461) 999 333
Telefax: (0461) 999 399
Telex: 17 461 340

Teletex: 461 340 tg flens

Contact person at the S'tand
. and in the enterprise:

Joachim Paul

Produetmn Ime.

CAMAC — Crates (acc to CERN Spec )
— Power Supplies, Linear and
Switch-Mode
— Dataways and Fan Units
FASTBUS - Crates (acc. to CERN-Spec.)

— Power Supplies, Switch-Mode
— Backplanes and Fan Units
VME — Crates (acc. to CERN-Spec.)
Power Supplies, Switch-Mode
Backplanes and Fan Units
NIM — Crates
Power Supplies, Linear and Switch
Mode
Fan Units
Crates and Power supplies in Custom Design.

Product line:

Energy Technology
— Refrigeration Engineering

— Refrigeration Plants

— Waste Heat Power Stations (ORC-Plants)

— Chillers using Water Vapour instead of
Refrigerants such as CFCs or Ammonia

— Ice-Machines for pumpable (soft), Slurry-Ice
used for Ice-Banks, Hydraulic Cooling Systems,
and Air/Space-Conditioning

Water-Treatment Plants with

Low Energy Consumption

— Volume-Reduction of Liquid (Water) by Vacuum
Distillation

— Concentration of Liquids (Water) Wl'[h
Suspended or Dissolved Solids

— Systems to Prepare large Quantities of
Desalinated Water for Boilers and other
Industrial Processes

Products exh;bﬁed
CAMAC — Crate with Switch Power Supply,
Dataway and Fan Unit
FASTBUS - Crate with Switch Power Supply,
Backplane and Fan Unit
VME — Crate with Power Supply

Backplane and Fan Unit

Products for Energy technology:

— High-Performance, Small Size Heat Exchangers
with Low Pressure-Drop and High Operating
Pressure and Temperature

— Boiler/Steam - Leak Detector

— PLC-Control Systems for Plants and Machinery

Production of Machine-Parts, Structures and
Systems
Products exhibited:

— Heat Exchanger of High Performance, Small Size
and for High Pressure and Temperature

Miillsersbaum 18
D-5093 Burscheid 2 (Hilgen)

Telephone: (021 74) 20 34-36
Telefax: (02174)63130
Telex: 8515523 wiel d

| Contact persons at the stand:

M, Plein, Tel.: s.a

U. Vogt: Tel. 004122/6153 52

Contact persons in the enterprise:

M. Plein

WIGNGR

STROMVERSORGUNGEN

o »
Y ein n Unternehmen der- Firmengruppe

Product range:

NIM-CAMAC-FASTBUS power supplies and crates
VME-MULTIBUS power supplies and crates
EUROPA type power supplies

Switch mode supplies

from 60 W to 12 kW

DC/AC converters

UPS and high voltage power supplies

Products exhibited:

1000 W VME crate with + 5V, -5V, 2V, -2V
& +/-12 V outputs

4 kW FASTBUS power supply.

1000 W CAMAC power supply

NIM & CAMAC crates featuring
microprocessor controlled fan

trays with CAENET interface

EUROPA type power supply
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Pfeiffer has experi-
ence in the vacuum
technology for almost
a century. Pfeiffer is
part of the Balzers
Group, with over 3600
employees, which is it-
self a member of the
Oerlikon Buhrle orga-
nisation in Zurich.

Manufacturing program
specially for the nuclear
technnology

—Pumps and pummping units (cryo-, titanium-
sublimation and turbomolecular)

—Measuring instruments for medium, high and
ultra-high vacuum as well as helium leak detec-
tors (standard versions and on customer’s spe-
cification including radiatian resistant vacuum
measuring equipment)

—Quadrupole mass spectrometer for measuring
the partial pressure and residual gas analysis

—Ultra-high vacuum systems for coating of e.g.
supracontacting layers

—Vacuum instaliation for UFg

—UHV unit for metallurgic testing

—Components for accelerators and storage
rings as e.g.

—Alvarez-structure as 50 MeV H- linear ac-
celerator

- 750 keV — radio-frequency-quadrupole-
accelerator

—Special chamber of a central tracking de-

tector for a H1-experiment

—Gas jet target for a celsius storage ring

—Electrostratic septum chamber for a cel-
sius storage ring

-1.8 k cryostat for a superconducting elec-
tron recyclotron

PFEIFFER

BALZERS

Balzers Hochvakuum AG Arthur Pfeiffer
Stampfenbachstrasse 48 Vakuumtechnik Wetzlar GmbH
Postfach 186 Postfach 1280

CH-8035 Ziirich D-6334 Asslar

Tel (01) 3633266 Tel (064 41) 802-0

Telex 817 005 Telex 483859

Telefax (01) 3624623 Telefax (064 41) 802-202
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