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Stanford Lepton-Photon Symposium

Stantford Lepton-Photon Symposium sum-
marizer Frank Sciulli of Columbia looked for-
ward to an ‘era of discovery’ in the 1990s.

With CERN’s new LEP electron-
positron collider poised to make its
physics debut (September, page 1),
the physics at the 14th Inter-
national Symposium on Lepton and
Photon Interactions, held at Stan-
ford from 7-12 August, featured a
ripple of new results on the Z and
W bosons, the carriers of respect-
“vely the electrically neutral and
tharged components of the weak
nuclear force.

These new W and Z results,
combined with refined measure-
ments in other sectors, have inter-
esting implications for expected
but as yet unseen particles, notably
the sixth ("top’) quark.

The Mark Il detector at Stan-
ford’s SLC linear collider has made
its initial scan of the Z, the first
time this particle has been seen in
electron-positron annihilations
(September, page 12). By the time
of the Stanford meeting, Mark Il's
sample of 106 Z events had
climbed to 233, and Gary Feldman
reported a mass centred around
91.17 GeV and a width of 1.95

eV, giving an upper limit for the
possible number of different types
of neutrino as 4.4 and a value as
low as 3 + 0.9. In other words,
there is very little room for more
types of neutrino in Nature other
than the three currently known —
electron-, muon-, and tau-type.
However the limit still gives a bit of
additional neutrino elbow room and
it will take a lot of Zs before a
fourth type of neutrino can be ruled
out. (The Mark Il limit has been
subsequently tightened — more
news next month.)

Until the arrival of the SLC, all di-
rect W and Z information had

A scan of the Z particle, the electrically neu-
tral carrier of the weak nuclear force, as
seen by the Mark Il detector working at the
SLC Stanford Linear Collider. The curve is a
‘Standard Model Fit’, using five quarks,
three charged leptons and three neutrinos.
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come from the big experiments at
the proton-antiproton colliders at
CERN and Fermilab. (The particles
were discovered at the CERN col-
lider in 1983.) Here, the Ws and Zs
are fingerprinted through decays
producing easily identifiable leptons
(electrons and muons). Their de-
cays into strongly interacting parti-
cles (hadrons) are difficult to sepa-
rate from the mainstream proton-
antiproton collision products. How-
ever these hadronic decays in fact
dominate the Mark Il Z sample.
Alan Weinstein of Caltech showed
how this provides a new window
on underlying quark mechanisms.
Clearly this will be a feature of the
physics emerging over the next
few months.

The Mark Il Z sample shows a
bit of scatter among the three lep-
ton channels (electron, muon and
tau). For instance 15 tau pairs are
seen when only about half this

nb
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number are expected, but this is
being played down.

With big data samples from their
recent lengthy runs (September,
page 13), improved Z measure-
ments came from the UA2 (Antho-
ny Weidberg, CERN) and CDF (My-
ron Campbell, Chicago) experi-
ments at CERN and Fermilab

Fspectively. With 132 decays into
nuon pairs and 64 into electrons,
the latter had already reported a Z
mass of 90.9 + 0.3 GeV. At Stan-
ford, UA2 gave a Z mass of 90.5
+ 0.5 from an 85-event sample.
These values complement the new
fix from SLC.

However these proton-antipro-
ton collider experiments also home
in on the W, the electrically
charged partner of the Z, produced
in pairs in particle-antiparticle anni-
hilations. Although the W is slightly
lighter than the Z, W pairs are out
of reach of SLC and LEP, at least
for the time being. New W mass
values announced at Stanford were
80.0 + 0.4 from 1185 UA2 ev-
ents and 80.2 + 0.2 from CDF ev-

its with electrons. Results from
the CDF muon sample should fol-
low soon.

Until LEP’s energy is boosted,
proton-antiproton studies have a
monopoly on the W, and new
measurements will provide a useful
complement to the new Z informa-
tion.

With just three types of neutrino
looking increasingly probable, an
underlying physics picture of six
types of quark grouped pairwise
into three 'generations’ continues
to sell well. Particles containing five
types of quark are known, and ex-
periments at the TRISTAN elec-
tron-positron collider at the Japa-
nese KEK Laboratory (Akihiro Maki,
KEK), although not seeing the sixth
("top’) quark at collision energies
exceeding 60 GeV, suggest that
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the fifth (‘beauty’-b) quark behaves
like one of a pair.

Once thought to be just round
the corner, the top quark stubborn-
ly refuses to come out into the
open. Strict limits from CDF (Pekka
Sinervo, Pennsylvania) put it above
80 GeV, however consistency ar-
guments using the new Z mass va-
lues together with data from preci-
sion studies of neutrino scattering
(results reported by Jaap Panman
of CERN) and other electroweak in-
put now suggest that the top quark
could be considerably heavier than
100 GeV. 'This is depressing news
if it is taken seriously’, commented
Conference summarizer Frank Sciul-
li of Columbia, intimating that some
calculations and predictions might
need to be overhauled to take ac-
count of a heavyweight quark.

Hadron production levels at
TRISTAN show a slight surge
around 60 GeV, and this had once
been a talking point. Thoughts of
an early top have now been dis-
pelled, even though the surge is
still there.

However the top quark is being
squeezed from all sides. Guido Al-
tarelli of CERN explained how an
upper limit of around 200 GeV for
the missing quark comes from tak-
ing account of the subtle radiative
corrections to electroweak effects.
Combined with precision electro-
weak measurements, this cramps
the space remaining for the top
quark.

Lepton sector

At Stanford, lepton (weakly in-
teracting particle) properties were
covered by Marty Perl of SLAC,
who had news of fresh limits on
the mass of the electron-type neu-
trino from experiments at Los Ala-
mos (less than 13.4 electron volts)

A good fix on the Z particle by the Mark Il
detector at Stanford’s SLC linear collider
was reported by Gary Feldman.

and from Tokyo's Institute for Nu-
clear Study (less than 11 eV). Ac-
cording to some observers, these
new numbers must be approaching
the absolute limit with which the
neutrino mass can be measured di-
rectly.

There are still not enough neutri-
nos seen coming from the sun (the
‘solar neutrino problem’). This
long-standing enigma had shown
signs last year of resolving itself,
with bursts of activity reported
from new solar neutrino measure-
ments at both the Japanese Kamio-
kande underground detector and
from the classic study led by Ray
Davies of Brookhaven (October
1988, page 2). However this year
the Kamiokande neutrino levels tie
in with the previous enigmatic lev-
els. Further solar neutrino informa-
tion will come from a new genera-
tion of experiments being prepared
using special detector materials.



A talking point. CP violation parameter (ver-
tical axis) as measured by the NA31 experi-
ment at CERN and the E731 experiment at
Fermilab (preliminary result only), compared
with the theoretically expected value, which
depends on the mass of the so-far unseen -
sixth (‘top’) quark.
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In inter-quark transformations,
ARGUS at the DORIS ring at the
German DESY Laboratory in Ham-
burg (Michael Danilov, Moscow)
and CLEO at Cornell's CESR ring
(David Kreinick) could both report
that in analysis of B meson decays
(containing the b quark) around the
broad (4S) upsilon resonance, the
level of transformations of b quark
to light (‘'up’) quarks was about ter
per cent that of beauty to charm.
This is the level needed to accom-
modate CP violation in a six-quark
picture. Several years ago an initial
ARGUS measurement had seen an
anomalously large effect.

Like the neutral kaons, the neu-

Singly-charged particle decay
modes of the heavy tau lepton are
not seen quite as frequently as ex-
pected, but Perl speculated as to
how this "Gilman anomaly’ might
be fixed up. In looking to build up
an accurate picture of the tau, Perl
underlined the need for a
tau/charm factory to mass produce
this rare particle (July/August,
page 29).

Hadron sector

Twenty-five years after the dis-
covery of the subtle violation in
neutral kaon decays of the com-
bined 'CP’ symmetry of particle-
antiparticle switching and left-right
reversal, the origin of this effect re-
mains a mystery, and new
measurements of additional CP-vio-
lation parameters are needed to
provide fresh insights.

Last year, the NA31 experiment

at CERN reported a new slant on
CP violation (July/August 1988,
page 7), with the decays of short-
lived and long-lived neutral kaons
into charged and neutral pion pairs
showing a small but significant
bias. This result was reiterated at
Stanford by Daniel Fournier of Or-
say, however the E731 study at
Fermilab, reported by Bruce Win-
stein of Chicago, sees a much
smaller effect in a preliminary sam-
ple of 20 per cent of the data col-
lected in a recent long run. The
data should be completely analysed
next year. In the meantime NA31 is
also analysing new data and is
busy collecting even more with
CERN's SPS proton synchrotron
running for fixed-target experi-
ments in parallel with feeding elec-
trons and positrons to LEP. Sum-
marizer Sciulli was unfazed by the
apparent disagreement, but pointed
out the implications for the mass of
the top quark.

Stanford
Symposium

In keeping with the tradition
of the Lepton-Photon Sympo-
sia, the Stanford meeting in-
cluded only plenary sessions,
making for simpler coverage
but with a single speaker on
each topic there is an ever-
present risk of overindulgent
subjectivity.

In addition to a solid scien-
tific content and good partici-
pation, the imagination of the
Stanford organizers resulted
in a number of innovations,
including TV retransmission
of talks to a nearby room
with lots of desk space and a
zoom lens making over-
crowded transparencies ea-
sier to follow. A boon for
avid notetakers.

The Symposium dinner in
the Monterey Aquarium is
beyond the scope of this re-
port, but was an experience
few delegates will forget.
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Confined sprays (’jets’) of hadrons at the
CDF detector working at the Fermilab Teva-
tron proton-antiproton collider extend out to
transverse energies of 400 GeV.
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tral B mesons are expected to mix,
and ARGUS and CLEO see compa-
tible signals for B mesons contain-
ing the light "down’ quark. The
UA1 experiment at CERN’s proton-
antiproton collider homes in on B
mixing by comparing levels of like-
and unlike-sign charged muon
pairs. At these energies, B mesons
containing strange quarks can also
be intercepted, and with a lot more
data now available, Karsten Eggert
(CERN) reviewed the evidence for B
mixing in the strange-quark sector.
Last year, the analysis of quark
interactions had been confused by
differences in the quark structure of
protons (structure functions) as
measured in different experiments
at CERN using muon beams and a
hydrogen target. This year, a re-
analysis at Stanford (SLAC) of ex-
isting data from electron beam ex-
periments has helped to resolve
the confusion. According to Joel

6

Feltesse of Saclay, the structure
function measurements from differ-
ent experiments are now compati-
ble, and looked a few years into
the future to new structure function
measurements at the HERA elec-
tron-proton collider now nearing
completion at DESY, opening up
new kinematical areas.

Another structure function re-
sult, initiated by spin-dependent in-
vestigations by the European Muon
Collaboration, throws new light on
how the spin of the proton is car-
ried by its constituent quarks (June
1988, page 9), with apparently lit-
tle spin being carried by the val-
ence quarks. Graham Ross of Ox-
ford looked into this problem, but
did not think that it implied the im-
mediate downfall of quark-gluon
field theory (quantum chromody-
namics — QCD).

Impressive evidence for QCD is
now contained in the spectra of

sharply-defined showers ('jets’) of
produced hadrons, which for the
CDF experiment extend out to 450
GeV of transverse momentum.

New machines

Had his talk been scheduled just
a few days later, Friedrich Dydak of
CERN would have been able to il-
lustrate his LEP progress report
with some examples of LEP Zs
(September, page 1). Mass produc-
tion of Zs at LEP should get under-
way later this year.

News of initial operation of
another electron-positron collider
came from Ye Minghan of Beijing.
The 240-metre BEPC ring at the
Chinese Institute of High Energy
Physics is well on its way to attain-
ing its intended collision rate, hav-
ing exceeded luminosities of 1030
per sq cm per s, and Ye was op-
timistic that 103" could be sur-
passed. The BES detector has
started work in the ring, and al-
though initial magnetic interference
between the ring and the detector
reduced the available electron-posi
tron collision rate, 50,000 J/psi
particles have been reconstructed.

Looking to the electron-positron
collider future, Gustav-A. Voss of
DESY reminded the audience of
ongoing plans tabled for LEP and
SLC. While LEP will push for in-
creased energy using supercon-
ducting radiofrequency cavities and
increased collision rates using
beam separators, SLC’s plan in-
cludes increasing the rate from 60
to 120 Hz and boosting the num-
ber of bunches handled. This could
increase luminosity tenfold over the
present 1.6 x 1028 figure. Polarized
beams also figure high on the
agenda. Longer term investments
in rebuilding the damping rings and
the final focus could push the lumi-
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Gustav-A. Voss of DESY — ‘most de-
pressed’ by the support for the R and D ef-
fort for new machine ideas.

(Photos Harvey Lynch)

nosity towards 1039,

Voss was sceptical of ideas for
an additional ring, for electrons and
positrons, in the 84-kilometre tun-
nel to be built in Texas for the US
Superconducting Supercollider
(SSC) proton-proton machine. Al-
though benefiting from a prebuilt
tunnel, such an electron-positron
collider would cost a lot of money,
calling for its own distributed su-
perconducting acceleration system,
and would yield only a modest
markup on the energy available
from LEP. However a separate el-
ectron ring might be worth looking
at to provide the SSC with an elec-
tron-proton option, commented
Voss.

Looking further ahead, Voss
drew attention to the difficulties in
opening up a new electron energy
domain. "All the exotic ideas of the
past 20 years have evaporated’, he
declared, and admitted to feeling

CERN Courier, October 1989

Conferencing

Traditionally, the biennial
(even-year) international
‘Rochester’ particle physics
meetings alternate in odd-
number years with the Lep-
ton-Photon Symposia, anoth-
er IUPAP line, and the inter-
national ‘Europhysics’ meet-
ing organized by the European
Physical Society.

This year saw the Lepton-
Photon Symposium held in
Stanford from 6-13 August
back-to-back with the Euro-
physics meeting in Madrid
from 6-13 September (a re-
port on the Madrid meeting
will feature in a forthcoming

issue). This double heading
means that physicists have a
choice of venue, but has led
to some conflict of interests
and a good deal of repetition.

Next year’s Rochester
meeting will be held in Singa-
pore from 2-8 August (details
page 29), but as an experi-
ment, 1991 will feature a
single major meeting, to be
held in Geneva from 23 July
to 1 August. In contrast with
the Lepton-Photon Sympo-
sium tradition of plenary talks
only, this meeting will also in-
clude parallel sessions.

‘'most depressed’ by the lack of
current research and development
effort, apparently limited more by
funding than by ideas.

Concluding his summary, Sciulli
hoped that the final decade of the
century would reveal the limitations
behind today’s Standard Model.
Omnipotent yet stuffed full of un-
knowns that have to be plugged in
from experiment, the Standard
Model can only be the crust of
something deeper. With the tradi-
tional mix of particle physics ‘com-

petition, collaboration and camer-
aderie’, and with many new ma-
chines in the pipeline, Sciulli looked
forward to an ‘era of discovery’.

Of fish and physicists on Cannery Row — the
Stanford Symposium programme included a
memorable evening at the Monterey
Aquarium

(Photo Harvey Lynch)
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On june 22, 1989 at the Cyclotron
Research Center of Louvain la Neuve,
Belgium, the Catholic University of
Louvain, the Katholieke
Universiteit Leuven and the
Université Libre de Bruxelles
produced and accelerated a beam
of radioactive 13 N of 1 million
particles/second at an energy of 8,5
MeV using 2 cyclotrons in a
cascade arrangement (30 MeV and
100 MeV).
The power supplies for the main
magnets, the sources, the lenses

nd the H.F. for the 2 cyclotrons

re engineered and built by

The 2.9m bore, 3.5m long,
1.5 Tesla superconducting
magnet and cryogenics totally
designed, manufactured, tested
and installed at Cornell on the
5 GeV storage ring as a
particle analyser by Oxford
Instruments Limited.

To discuss your
superconducting magnet
requirements, no matter how
demanding, contact:

Oxford Instruments Limited

Eynsham

Oxford

OX8 1TL

Tel: 882855 Telex: 83413 Fax: 881567
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A member of The Oxford Instruments Group plc
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A boost for KAON

Earlier this year, a report by a spe-
cially-formed subcommittee of the
US Nuclear Science Advisory Com-
mittee gave an important boost to
the proposal to build a high intensi-
ty particle beam ‘factory’ at the Ca-
nadian TRIUMF Laboratory in Van-
couver.

Last year, TRIUMF received a to-

al of 11 million Canadian dollars
iSeptember 1988, page 1) from
the federal government in Ottawa
and from the regional British Co-
lumbia administration for a Project
Development Study, with a final re-
port expected towards the end of
this year. The hope is to have the
green light sometime next year. Es-
timated cost is 571 million Cana-
dian dollars.

In line with current thinking on
particle factories to explore a new
high precision physics frontier,
KAON aims to provide a high inten-
sity (100 microamp) continuous
beam of 30 GeV protons for a
wide range of secondary beams —
hence the acronym KAON (Kaons,
Antiprotons, Other particles, Neu-

Finos).

Using the existing TRIUMF 500
MeV cyclotron as injector, KAON’s
special requirements for high inten-
sity beams call for particles passing
through a series of five rings, alter-
nately d.c. storage rings and fast
cycling synchrotrons.

In parallel. with the KAON pilot
study, high energy physics con-
tacts in the context of the seven-
nation ‘'summit’ group encouraged
Canada to seek international inter-
est and commitment to the project.
The national delegation made the
rounds of the capitals last year,
one result being the formation of
the special US subcommittee,
chaired by Herman Feshbach of
MIT.

As well as looking at KAON, the
Feshbach subcommittee also
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looked at other plans for similar
physics opportunities at Brookhav-
en and at Los Alamos. The report
said "the design of the KAON facili-
ty was judged ...... to be conserva-
tive. There appear to be no major
design problems which would seri-
ously impede construction .... The
facility would certainly “provide the
needed experimental capability in
this area of hadronic physics”. The
TRIUMF Laboratory would need to

Aerial view of the Canadian TRIUMF Labora-
tory in Vancouver.

’

augment its staff ....".

The report also underlined
KAON’s complementarity to other
US nuclear physics projects — the
CEBAF electron accelerator under
construction at Newport News, Vir-
ginia, and the projected RHIC heavy
ion collider for the vacant tunnel at
Brookhaven.

The proposed US contribution is
75 million US dollars over the five-
year construction period ending in


file:///September

1995. The exact form this would
take remains to be seen, but inter-
national support for KAON is shap-
ing up along the lines pioneered for
the HERA electron-proton collider
now nearing completion at the Ger-
man DESY Laboratory in Hamburg.
For HERA, partner nations contri-
buted machine components and
know-how in return for a share in
the scientific programme.

TRIUMF Director Erich Vogt ex-
plains that the parallels between
KAON and HERA run deeper, with
local authorities — British Columbia
and Hamburg respectively — playing
an important role.

As well as the strong positive
reaction from the US, other nations
are keen to help KAON get off the
ground. Canada was one of the
first nations to offer assistance for
HERA, and the West Germans
could repay the courtesy. Support
is not seen as being limited to the
seven-nation group and initial con-
tacts have also been made further
afield.

The plan is for a third of KAON
investment to come from outside
Canada, however this would not be
reflected in the experimental pro-
gramme, with two-thirds of the
scientists coming from abroad. In
the meantime the project is being
strongly pushed both by prospec-
tive international partners and by
the regional British Columbia gov-
ernment, which would provide con-
struction funds.

To help mould the pattern of the
scientific programme and to stimu-
late interest, a series of KAON phy-
sics workshops was arranged with
venues so far in Canada, Japan,
and West Germany. The final
meeting (on intense hadron
sources and antiproton physics) is
in Turin, Italy, in October.

Already this effort has generated
widespread user interest and has
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A possible layout of the KAON particle fac-
tory project at TRIUMF in Vancouver. The
2 14-metre circumference Accumulator and
Booster rings and the 1070-metre circum-
ference Collector, Driver and Extender rings
would be housed in two tunnels.
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influenced the ongoing design work
for the experimental halls, adding
requirements for additional beam-
lines.

The exacting demands for a par-
ticle factory require the existing cy-
clotron to be supplemented by five
rings, labelled A-E, in two tunnels,
with the B and D rings running con-
tinuous acceleration cycles.

The first of two 214-metre rings
is the Accumulator, five times the
size of the cyclotron, to take 440
MeV protons obtained by stripping
the cyclotron’s negative hydrogen
ions and stack them over 20 milli-
second periods ready for injection
into the Booster, a 50 Hz rapid cy-
cling synchrotron taking protons to
3 GeV. Next comes the Collector,
the first of three 1070 metre rings,
to take five successive Booster
pulses and arrange them for the 10
Hz rapid cycling Driver, where the
energy is taken to the required 30
GeV level. Finally the Extender
stretcher ring optimizes the beam

%

for slow extraction.

The KAON radiofrequency sys-
tem has to supply 3MW of beam
power with a frequency change as
the energy rises from 440 MeV to
30 GeV. By breaking the accelera-
tion into two stages, 440 MeV to
3 GeV in the Booster and the re-
mainder in the Driver, most of the
frequency swing happens in the
Booster while most of the power is
supplied by the Driver. In this way
two major radiofrequency tasks are
separated.

The existing TRIUMF cyclotron
works with negative hydrogen
ions, stripped for extraction. For
KAON, these ions would need to
be extracted before stripping, and
the small emittance beam "painted’
over the much larger acceptance of
the Accumulator. Negative hydro-
gen ion extraction from the cyclo-
tron demands some deft radiofre-
quency manoeuvers, and this work
is well in hand.

An initial plan saw five circular
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rings, with the largest encircling the
present TRIUMF site, but subse-
quent work showed that improved
performance would result if the
larger rings were racetrack-shaped.
To avoid these rings passing too
close to existing buildings, the site
could expand across the street.

As part of the preconstruction
studies, design teams have looked
it some of the demanding prob-
lems to be solved, including beam
dynamics, magnet design, power
supplies, beam kickers, radiofre-
quency systems, vacuum, etc.

Meanwhile the existing cyclotron
continues to provide beams for a
wide range of experiments. New
ion sources will extend the range
of studies possible. Proton-rich iso-
topes for medical use are manufac-
tured both at the main cyclotron
and a smaller dedicated machine. A
second such machine is being as-
sembled to boost capacity.

The LEP control room. Seated is Albert Hof-
mann, who, with Steve Myers, is jointly res-
ponsible for commissioning CERN’s big new
machine.

(Photo CERN 61.8.89)
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Around the Laboratories

CERN
LEP progress

The commissioning of CERN's new
LEP electron-positron collider conti-
nues to make good progress. As
mentioned briefly in the previous
issue, by mid-August confidence in
the new 27-kilometre ring warran-
ted going for a pilot physics run to
give the four big experiments — L3,
Aleph, Opal and Delphi — their first
taste of collision physics and ex-
plore the impressive capabilities of
their detection systems.

Late in the evening of Sunday 13
August, only one month after a
lone positron beam had circulated
for the first time in the ring, just

two weeks after electrons had
made their LEP debut and a mere
16 minutes after the start of the pi-
lot run, the first Z had turned up.
By midnight three Zs had been
seen, and more soon followed.
The run, with collision luminosi-
ties of the order of 5 x 1028 per sq
cm per s, emcountered some tech-
nical problems. With 51 Zs in the
bag, the run was terminated on 18
August after some 16 hours of
physics operation and attention re-
turned to the job of getting Euro-
pe’s big ring in tip-top shape. One
goal is to eliminate some trouble-
some coupling between vertical
and horizontal beam motion. Meti-
culous machine studies and careful
vacuum conditioning continued
with the goal of optimizing LEP’s
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A 45 GeV beam in CERN’s new LEP elec-
tron-positron collider, as seen by a synchro-
tron light monitor.

myriad of components and sys-
tems.

Next physics operation began
mid-September.

Lithium lens

In the context of CERN’s push to
boost antiproton production, a re-
cord 108 antiprotons from a single
pulse of the PS proton synchrotron
have been injected into CERN’s an-
tiproton collector ring during the
first beam test of a 36mm-diamet-
pr lithium lens.

The lens is a short (15 cm) cylin-
drical column of lithium metal with
a constant current density along its
axis, giving an azimuthal magnetic
field which focuses particles trans-
versely. A short focal length (about
10cm) is needed to collect antipro-
tons produced at small angles.

Lithium is chosen to minimize
nuclear interaction losses of anti-
protons. A gaseous plasma would
be even better and such lenses are
being investigated.

The particles have a momentum
of 3.5 GeV, implying magnetic gra-
dients of 5T/cm and currents of 1
million amperes!

The lithium is loaded into a wa-
ter-cooled steel pressure vessel
and the whole assembly mounted
in a concentric current pulse trans-
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former built at the Novosibirsk
(USSR) Institute for Nuclear Physics
for CERN. Because of eddy cur-
rents it takes several hundreds of
microseconds for the current and
field to penetrate inside the lithium
column.

Peak pulse current was 1.1 MA
with a time to peak value of 1 ms.
The system is designed to operate
up to 1.3 MA. During the pulse,
magnetic and thermal pressures ex-
ceeding 1000 bars result in 30-40
ton thrusts on the end-flanges of
the pressure vessel. During prelimi-
nary testing a flange became dis-
torted, and the design was altered
before beam tests.

In a series of developments in-

Centre, the steel pressure vessel containing
a lithium antiproton lens, mounted concentri-
cally inside a current pulse transformer, built
for CERN at the Novosibirsk (USSR) Institute
for Nuclear Physics. In tests, the lens ena-
bled a record number of antiprotons from a
single pulse of CERN’s PS proton synchro-
tron to be injected into the Antiproton Col-
lector ring.

itiated at Novosibirsk (May 1988,
page 11), this latest lithium lens
design, with its increased diameter
and current, is essential for the col-
lection of particles produced at
large angles. Smaller lens diameter
and current would suffice for a
point source, but for a maximum of
antiprotons captured in the Collec-
tor ring, the target must be about
6cm long and there are mechanical
constraints on the target-lens spac-
ing.

The tests promise even higher
antiproton stacking rates in the
near future. The eventual improve-
ment in antiproton yield is esti-
mated at 40 %, a good return on
the investment.
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CORNELL
Upgrade complete

A recent milestone at CESR — the
Cornell Electron Storage Ring —
was the completion of the new
CLEO-II detector, replacing the
original CLEO dating from operation
in 1979.

Like its predecessor and most
other major detectors at electron-
positron colliders, the new appar-
atus is based on a solenoid mag-
netic field, with drift chambers for
charged particle tracking. The spe-
cial new feature is a high resolution
electromagnetic calorimeter con-
sisting of 7800 blocks of scintillat-
ing cesium iodide. The supercon-
ducting solenoid surrounds the
tracking chambers and the calori-
meter at a radius of 1.5 m and pro-
vides a field of 1.5 Tesla. Enclosing
the whole detector is the magnet
return iron, serving also as a muon
filter.

Along with L3 at CERN’s LEP el-
ectron-positron collider and the
Crystal Barrel at CERN’s LEAR low
energy antiproton ring, CLEO-Il is
one of a new generation of mag-
netic detectors exploiting the ad-
vantages of crystal calorimetry.

The CLEO collaboration includes
physicists from Albany, Carnegie-
Mellon, Florida, Harvard, Kansas,
Maryland, Minnesota, Ohio State,
Oklahoma, Purdue, Rochester, Sy-
racuse, and Vanderbilt, as well as
from Cornell.

The installation of CLEO-II has
been the major focus of CESR ac-
tivity since June 1988, when the
machine last ran. During the shut-
down numerous improvements
have been made to the CESR ma-
chine to increase reliability and per-
formance and the number of beam-
lines for parasitic synchrotron X-
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ray research doubled.

CLEO-Il was complete except for
some cabling in June, and attention
then turned to final reassembly of
the CESR interaction region compo-
nents — focusing quadrupoles, sep-
arators, vacuum system, etc. On 6
August circulating beam was rees-
tablished, and barring major mi-
shaps CESR should be soon oper-
ating again at its record peak lumi-
nosity level of 1032 per sq cm
per s.

The first run for physics will
search for new spectroscopic lev-
els in transitions from the 3S upsi-
lon state. Besides being the tune-
up run for CLEO-II, this will be cur-
tains for the Columbia-Stony-Brook
(CUSB) detector in the other inter-
action region.

With CUSB retired, CESR will be-
come a single-interaction-region
collider. In this new 'CESR-plus’
configuration, an increase in the
number of stored bunches and in
the beam current per bunch could
yield a fivefold improvement in lu-
minosity.

In the past year the prospects of
measuring subtle physics effects
(CP violation) in B meson decays

Installation of the new CLEO-II detector at
the Cornell Electron Storage Ring (CESR).

has inspired many physicists
around the world to think seriously
about a ‘B-factory’ to provide the
100 million B decays that are prob-
ably required for physics to show
up (see also page 25).

One option is an electron-posi-
tron collider running in the required
energy range with a luminosity per-
haps 100 times higher than the
present CESR limit. This has
prompted the accelerator physics
group at Cornell to look beyond the
CESR-plus upgrade to consider the
feasibility of such a new collider in
the present CESR tunnel. The kine-
matic benefits of unequal electron
and positron energies is one option
under study.

The Cornell group is engaged in
intensive research to see whether
such high luminosities are possible
and what the design implications
might be. One of the first experi-
ments to be made in CESR within
the next few months is a test of
colliding round, rather than flat,
beams. Computer simulations car-
ried out at Cornell indicate that
round beams could pay luminosity
dividends.
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Schematic of NIKHEF's existing linac and
new stretcher ring (foreground), with the ex-
isting and new (smaller) experimental halls.

NIKHEF
New stretcher ring for
electron linac

July 14 was the official start date
for construction of the Amsterdam
Pulse Stretcher (AmPS) ring, an ex-
tension of the medium energy elec-
ron accelerator (MEA) of the nu-
clear physics section of the Dutch
National Institute for Nuclear Phy-
sics and High Energy Physics (NIK-
HEF).

As well as increasing the duty
cycle of the machine to aimost 100
per cent, its maximum energy will
be increased from the present 500
MeV to about 800 MeV. Construc-
tion is expected to be complete in
1992.

The present facility has profited
from two high resolution spectro-
meters, and number of good elec-
tron scattering experiments with a
range of nuclei have yielded de-
tailed charge and magnetic current
distributions in nuclei and differ-
:nces between neighbouring nuclei.

By requiring coincidence be-
tween the scattered electron and a
knock-on proton, another series of
experiments provide accurate
momentum distributions of protons
in nuclei, revealing striking devia-
tions from the independent particle
shell model,

The coincidence experiments
have also studied the behaviour of
nucleons in the nuclear medium,
confirming the observation in elec-
tron scattering experiments that in
the quasi-elastic region, dominated
by single emerging nucleons, the
ratio of longitudinal to transverse
nuclear structure functions is small-
er than the ratio for free nucleons.
Several explanations have been of-
fered — swollen nucleons, meson
exchange current contributions,
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correlations in the nuclear wave
function and final state interactions.

The need for more kinematical
flexibility and for triple coincidence
measurements to learn more about
two-nucleon correlations have been
the motivation behind the new ex-
tension. New detectors, specifically
for neutron work, are being devel-
oped.

The stretcher ring also opens the
exciting possibility of internal target
experiments with very light nuclei
and experiments with polarized
(spin-oriented) electrons on polar-
ized targets. A new experimental
hall will house an electron spec-
trometer and a series of detectors
using a gas jet target in the stored
electron beam.

Experimenters will profit from
the very high beam currents (200
mA) and the high duty factor, al-
lowing very dilute targets and the
detection of low energy recoil
products to tag the final state, of
particular importance for final
states with neutral particles. With

its stretcher ring complete, NIKHEF,
together with MIT/Bates and
MAMI-B (Mainz), will be at the
forefront of medium energy elec-
tronuclear physics.

COMMUNICATIONS
High speed data link
INFN-CERN

A newly-installed 2 Mbit/second
data link from Bologna (INFN-
CNAF) to CERN is the first 2 Mbit/s
line arriving at CERN, and the very
first international line of such speed
in the international HEPnet High En-
ergy Physics data communications
network. Hopefully it will soon be
followed by many others. (A
feature article on HEPnet follows
next month.)

This link extends the links con-
necting INFN-CNAF, the main node
of the Italian HEP network INFNET,
to the CERN computer networks,
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At the Bologna end of the new INFN
2Mbit/s data link to CERN — left to right
Massimo Cinque, Antonia Ghiselli and
Umberto Zanotti.

and will replace the slower analog
links used for the last six years.
This latest achievement comple-
ments the investments made in the
past six years by INFN and the
funding Ministry of University and
Scientific Research of Italy (MURS),
and will constitute an essential part
of the backbone of the GARR, the
Italian research network, now being
developed. Through the INFN-
CNAF centre at Bologna, the line is
also connected by a high speed link
(also 2 Mbit/second) to the Italian
computing centre CINECA and to
other national centres such as Cl-
LEA.

Operational tests of the 2 Mbit
Bologna-CERN line started on July
26 with a DECNET connection be-
tween a pair of advanced DEC rout-
ers installed by INFN (in collabora-
tion with CERN) at the two ends.
When fully operational, the line will
carry, as well as DECNET, the pro-
tocols SNA, TC/IP and X.25, and

18

will give every opportunity to Italian
physicists to access their home
computers when at CERN, and the
CERN experimental setups, docu-
mentation and databases when at
home, and to bring LEP data into
Italian computing centres, thus de-
creasing pressure on CERN’s com-
puting centre.

Although the line was planned
for October, at the beginning of
June INFN and CERN were in-
formed by the PTT agencies con-
cerned that the line would be deliv-
ered in July. This challenge was
immediately accepted by the tech-
nicians and engineers of both insti-
tutions who, in less than seven
weeks, and thanks to a well-organ-
ized synchronization of effort, suc-
ceeded in getting the first data
packets through on July 26, allow-
ing Italian scientists to fully exploit
CERN's new LEP electron-positron
collider right from the start.

BROOKHAVEN
Booster progress

With conventional construction
nearing completion and magnet
production well underway, the
Booster synchrotron at Brookhaven
is beginning to take shape.

Scheduled for completion in
1991, the Booster will extend the
research capabilities of the Alter-
nating Gradient Synchrotron (AGS),
and with its ability to accelerate
partially stripped heavy ions, will
play an essential role in the chain
of accelerators feeding the pro-
posed Relativistic Heavy lon Collid-
er (RHIC).

The Booster is a rapid cycling
synchrotron. By increasing the
AGS injection energy, it will
- increase proton intensity in the
AGS fourfold (to 6 x 103 parti-
cles/pulse) to satisfy the demand
for more beam and bigger data
samples;

- increase polarized proton intensity
in the AGS by a factor of 20 (to
102 particles/pulse) for multi-tar-
get operation;

- allow acceleration in the AGS of
heavy ions with mass up to 200
(gold) and beyond for both AGS
physics and eventually for injection
into RHIC.

The Booster ring, made up of
twenty-four FODO cells, has a cir-
cumference of 201.78 m, a quarter
that of the AGS, and will be equip-
ped with 48 conventional quadru-
poles and 36 dipoles, with twelve
straight sections. The radiofrequen-
cy harmonic number of 3 and the
low injection energy of the heavier
ions present a wide frequency
range, 178 kHz — 4.2 MHz, cov-
ered by amplifiers operating in
three different bands.

Three modes of operation are
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foreseen. When operating for pro-
tons, the Booster will inject four
pulses of particles at a repetition
rate of 7.5 Hz into the AGS. Each
booster pulse will consist of three
bunches of 5 x 102 protons, thus
increasing the number of particles
per pulse in the AGS to 6 x 103,
Initially, protons will be extracted
from the Booster at 1.5 GeV; how-
ver, since the magnetic elements
of the Booster and the transfer line
must also accommodate the much
stiffer heavy ion beams, protons
could also be taken up to 2.5 GeV.

For heavy ions, the dipole mag-
netic field at extraction is greater
than for protons — 1.27 T for par-
tially stripped gold ions versus
0.546 T for protons, for example —
and the acceleration time is slower.
Only one pulse will be injected into
the AGS ring per AGS cycle.

" For polarized protons, the Boos-
ter will act as an accumulator-
accelerator, with injection into the
Booster taking 20-30 linac pulses.

Each mode of operation has spe-
cial requirements, including the

pace-charge tune shift due to the

1tense proton beams, the eddy
current effects produced in the
beam chamber by rapid cycling,
and an ultra-high vacuum beam
pipe to prevent electron exchange
between residual gas molecules
and the partially stripped, yet elec-
tron rich, heavy ions.

Although the Booster became a
construction project in October
1986, major funding is concen-
trated in the period 1988 — 1991.
Conventional construction is now
90 % complete; main magnet pow-
er supplies have been specified and
ordered; radiofrequency amplifiers
and beam pipe assemblies con-

A half-cell of Brookhaven’s new Booster,
showing one dipole, one quadrupole and
one sextupole. Magnetic correctors will be
installed over the bellows (at right).

The Brookhaven Booster will link the 200
MeV linac (left) and the Alternating Gradient
Synchrotron (right).
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* Late news: On 16 September the electron ring for the HERA
electron-proton collider at DESY reached its design energy of
26.4 GeV.

Proposed layout of the modified (DORIS Ili)
electron-positron storage ring at the German
DESY Laboratory in Hamburg. A new by-
pass (right) will house six new wiggler mag-
nets to produce additional synchrotron radi-
ation beams.

structed and under test; most of L

the linac-Booster injection line com- 3?;‘;?2?:
ponents completed ready for instal- | yalle
lation; and dipole laminations as-
sembled into blocks, with both di-
pole and quadrupole magnets being
produced as the coil assemblies
become available. Measurements
on the initial dipoles have con-
firmed the magnet design and

HASYLAB-Halle

Wl

B.
W3
C

T T T
u-‘.
~ "2

jw)

measurements on a prototype qua- H £
drupole are underway. Installation . A F
of completed half-cells is imminent. . o\

DESY*
DORIS at 16
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Despite its advanced age of 16
years, the DORIS electron-positron
collider at the German DESY Labo-
ratory in Hamburg attained a new
best performance earlier this year.
The luminosity (a measure of the
collision rate) reached 1880 inverse
nanobarns per 24 hours following a
series of improvements, mostly
parried out last year. Since then
DORIS has provided continuous

beams for high energy physics and
for synchrotron radiation studies. EMBL
(This performance has been ex-
ceeded elsewhere, notably at Cor- ——=
nell’s CESR ring — June 1988, page o L
13) . . E 76 | EMBL l
The DORIS ring (about 300 min  § 100m
circumference) started operationin  b—m—u . 1 . . . . L o0 0 8w 1w e e

December 1973 as a double ring
optimized for 3.5 GeV beams. It
was subsequently modified and im-
proved, and in 1977 was con-
verted into a single ring and the en-
ergy increased to 5.1 GeV.

A mini-beta beam squeezer was
installed in 1982 and the energy
boosted to 5.6 GeV. This machine

Tests with narrow beam-pipes (only a few
centimetres across) are being carried out at
DORIS Il for the ARGUS experiment.
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Electronic Measurement Technology

High performance
test equipment
for modern
communication
systems
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Today’s communication systems can
handle a wide range of applications, both
mobile and stationary. As the complexity
of these systems increases, so do the
test and measurement requirements.
Distortion levels which were once over-
looked must now be measured accu-
rately. The new SNA-5 Spectrum Ana-
lyzer was designed to meet this chal-
lenge. It has a 50 Hz to 3.2 GHz fre-
guency range, 95 dB dynamic range,

3 Hz res. BW and a synthesizer with high
spectral purity. All this is combined with
autocal., frequency response compen-
sation and straightforward operation.

Wandel & Goltermann (Schweiz) AG, Postfach 254
3000 Bern 25, Tel. 31-42 66 44, tix. 912350 wgch

[ Please send SNA-5 color brochure
[ Please arrange for a sales engineer to call.

Name

Company

Telephone no. E8432K
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is now called DORIS-II and is used
mainly to produce B mesons (con-
taining the 'beauty’ quark) for the
ARGUS international collaboration
and to provide synchrotron radi-
ation to 24 main ports for 'HASY-
LAB’, the HAmburg SYnchrotron-
Radiation LABoratory.

The beam energy is usually
around 5.3 GeV for particle physics
(colliding beams with one bunch
each) and around 3.7 GeV for HA-
SYLAB (single beam, multibunch
operation).

In 1988 additional improvements
helped increase stored currents
and make for smoother running.
The number of radiofrequency ac-
celerating cavities (each with five
cells) was increased from 10 to 11
and the power output of the trans-
mitters was raised from 1.0 MW
to 1.2 MW. Two damping anten-
nas were added to each cavity to
decouple higher modes. The beam
current monitor had to be replaced
as the old one showed vacuum
leaks due to overheating by stored
currents. The electrostatic beam
separators (used earlier at injection)
nad to be removed for the same
reasons, but were no longer
needed anyway, due to the high in-
jection rates achieved.

Following these modifications,
several synchrotron radiation ab-
sorbers could be eliminated and the
structure of the inner surface of the
vacuum pipe simplified.

Since 1982 it has been possible
to inject particles at the running en-
ergy and "top up’ the circulating
bunches with fresh particles from
the DESY Il synchrotron without
any time-consuming energy ramp-
ing. Injection now takes typically
two minutes.

The total particle current reaches
now up to 45 mA per beam (in
two-beam single-bunch operation
at 5.3 GeV) with a beam lifetime of
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about an hour. With a single beam
and'with four bunches at 3.7 GeV,
the current reaches 100 mA with a
lifetime of about three hours.

In 1988 the ARGUS experiment
was able to collect 67 events per
picobarn at the broad (4S) upsilon
resonance and during the course of
this year expects to obtain even
more. By the summer, DORIS Il had
provided 100 inverse picobarns of
collisions.

July saw testing of a narrow
vacuum pipe, only 37 mm across
in the interaction region, with a
central part (16 cm long) made of
beryllium. The goal is for the AR-
GUS detectors to get as close as
possible to the collisions and to
minimize particle losses in the
beam pipe. Initial results are very
encouraging and even smaller pipes
will be tested.

Next year the straight section
opposite ARGUS previously occu-
pied by the Crystal Ball experiment
will be bypassed to add six new
wiggler magnets with beamlines for
synchrotron radiation. The machine
will then be called DORIS Ill.

From Horst Nesemann

FERMILAB
Working with industry

Highlighting the increasing interplay
between high energy physics and
industry, this year’s annual meeting
of Fermilab’s Industrial Affiliates
featured two roundtable discus-
sions on new technology related to
high energy physics.

The first covered applications of
accelerators both in research and
industry, ranging from the giant
machines at major Laboratories like
Fermilab to the compact devices

Walter LeCroy, founder and President of Le-
Croy Electronics speaking at the recent Fer-
milab Industrial Affiliates Meeting, where he
examined the history of data acquisition for
high energy physics from the corporate per-
spective.

used in medicine.
Speakers and their topics in-
cluded Tsahi Gozani of SAIC and

explosive detection in baggage;
former Argonne director Al Crewe
and high resolution electron micro-
scopes; Gwyn Williams of Brook-
haven and the growing role of
synchrotron radiation; Frank Cole
and medical accelerators; Craig
Noonan and industrial applications;
Mahler Wilson and tritium produc-
tion with powerful linacs; Tom Ca-
hill of UC/Davis and archaeological
dating with accelerators.

The second roundtable covered
new initiatives for computers and
electronics for science, and in-
cluded experts from industry and
from scientific laboratories.

The Fermilab Industrial Affiliates
organization (now numbering 40 in-
stitutions) was established in 1980
by then Director Leon Lederman to
improve university-industry re-
search communications and to fos-
ter technology transfer from Fermi-
lab.
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WORKSHOP
Looking to mass-
produce beauty

Physicists’ attention is increasingly
turning to the possibilities of "parti-
cle factories’ to explore the high in-
tensity frontier and complement

he traditional push for high energy
(July/August, page 26).

A workshop held at the Chateau
de Blois, France, from June 21 —
July 1 looked at requirements and
physics prospects for factories to
manufacture B mesons (containing
the fifth ‘beauty’ quark). Under or-
ganizing committee chairmen D.
Cline and A. Fridman, the basic
goal was to assess the prospects
for achieving the necessary high
collision rate (luminosity of 1034
per sq cm per s) with a B factory
to produce more than a thousand
million pairs of neutral B mesons
per year to search for violation of
CP symmetry (combined left/right
and particle/antiparticle reversal),

jeen so far only in the neutral kaon
sector, together with other physics
aims and related detector con-
straints.

The machine discussions cov-
ered different approaches — linear-
linear colliders, linear-circular (sym-
metric and asymmetric) and fixed
target hadron machines. Thinking is
turning towards asymmetric collid-
ing beams to produce B pairs for
CP violation studies, with the
promise of a gain factor of 4.6
over symmetric (equal energy) col-
liding beams.

The meeting started with a re-
view of B physics, including recent
results from Cornell, DESY, UA1 at
CERN and CDF at Fermilab. One
highlight was a report by the CLEO
group at Cornell’s CESR electron-
positron collider that transitions of
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beauty (b) to 'up’ (u) quarks are be-
ginning to show up (see page 4).
Other speakers looked at implica-
tions of the production of B meson
pairs at both proton-proton and
proton-antiproton colliders.

Ideas were aired for prospective
B factories at Cornell, Stanford
(SLAC), Novosibirsk, Southern Cali-
fornia, PSI (Switzerland — July/Au-
gust, page 27) and Frascati as well
as exploiting CERN’s new LEP ring.

B physics will also be possible at
the new US Superconducting Su-
percollider (SSC) project, using ei-
ther a low intensity extracted 20
TeV (20,000 GeV) beam or the
proton-proton collisions. In the first
case the only real problem is to ex-
tract a modest beam, and various
ideas, such as a crystal channeling
device, were discussed. In the se-
cond case the main problem is to
live with the extremely large back-
grounds in high luminosity proton-
proton colliders.

The major objective of the work-
shop was to assess the prospects
for an electron-positron collider
reaching a luminosity of 1034, a
hundred times higher than the pre-
sent world record of the CESR ma-
chine at Cornell. For circular collid-
ers this means storing a beam of
several amps, rather than the con-
ventional hundreds of milliamps.
For linear-linear and linear-circular
colliders, the problem lies in the
positron levels needed.

It was clear that extensive R & D
is required before such high lumi-
nosity linear colliders can leave the
drawing board, however much of
this R & D would also be useful for
higher energy linear machines. The
asymmetric circular colliders fared
better but would have to live up to
their expected large luminosity in-
creases. Accelerator physicists
were optimistic that a solution pro-
viding the required luminosity could

be found eventually.

Another conclusion was that al-
though the hadron collider option
lagged behind that the electron-po-
sitron collider solution, it showed
great promise, especially using ex-
tracted proton beams of several
TeV.

From David Cline
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People and things

Finland lines up for CERN

The Finnish Government has de-
cided to begin negotiations for Fin-
land to become a CERN Member
State in a few years. Finland would
then become CERN's fifteenth
Member State (the others being
Austria, Belgium, Denmark, the
Federal Republic of Germany,
France, Greece, Italy, the Nether-
lands, Norway, Portugal, Spain,
Sweden, Switzerland, and the Uni-
ted Kingdom).

On people

While in Australia recently for top-
level discussions exploring the pos-
sibilities for consolidating CERN’s
international collaboration, CERN
Director General Carlo Rubbia was
awarded the Silver Dirac Medal for
the Advancement of Theoretical
Physics of the University of New
South Wales, at the same time giv-
ing the University’s Public Dirac
Lecture. The title was 'Hunting the
Higgs Particle’.

Abdus Salam, Founder and Director
of the International Centre for The-
oretical Physics, Trieste, becomes
an honorary British Knight Com-
mander, OBE. .

Daniel Denegri of Saclay has been
awarded the Joliot-Curie Prize of
the Société Frangaise de Physique
for his contributions to the UA 1 ex-
periment at CERN’s proton-antipro-
ton collider.

Louis Fayard of Orsay and the UA2
experiment at CERN’s proton-anti-
proton collider receives the IBM
prize of the Société Francaise de
Physique.
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Michael Green of London’s Queen
Mary College and John Schwarz of
Caltech receive this year’s Dirac
Medals of the International Centre
for Theoretical Physics (ICTP),
Trieste, for their basic contribu-
tions to superstring theory, while a
special ICTP Prize this year in hon-
our of the late Hideki Yukawa went
to Ashoke Sen, of the Tata Insti-
tute for Fundamental Research,
Bombay, India, for his special con-
tributions to string and superstring
theory. At the ICTP ceremony an-
nouncing the awards (held on 8
August, birthday of the late Paul
Dirac), ICTP medals were also pre-
sented to S. Coloni, Member of the
Italian Parliament, and M. Rosetti,
Member of the European Parlia-
ment, in appeciation of their work
for the progress of science at
Trieste.

Georges Charpak 65

Detector virtuoso Georges Charpak
formally retired from CERN at the

Ashoke Sen (left) receives the Yukawa Prize
of the International Centre for Theoretical
Physics (ICTP), Trieste, from ICTP Director
Abdus Salam. Right is Paolo Budinich, of
Trieste’s International School of Advanced
Studies.

end of August. With his inventive
genius and strong leadership, his
group pioneered the multiwire pro-
portional chamber and drift cham-
ber in the late 60s, and went on to
develop many ingenious applica-
tions of particle physics detection
techniques in other fields.

A memorable event at CERN in
October will be a special ‘Charpak-
fest’, where eminent speakers will
chart his distinguished career and
include their own tributes.

At the Europhysics International
Conference on High Energy Physics
in Madrid in September, Charpak
received the first High Energy and
Particle Physics Prize of the Euro-
pean Physical Society, an award
which will henceforth be attributed
every two years.

New High Energy Physics Director
at Argonne

In July, Thomas Kirk took over
from Thomas Fields as Director of
the High Energy Physics Division of

CERN Courier, October 1989



VACANCIES
FACULTY MEMBER

The Department of Physics, University of Wiscon-
sin-Madison anticipates one or more tenure track
positions at the assistant professor level with the
appointment to begin Fall, 1990 or later.

The appointment may be at higher rank if qualifica-
tions and experience warrant.

Applicants should provide evidence of teaching
skills and ability to carry out an independent re-
search program.

Preference will be given to astrophysicists/cosmo-
logists.

Apply to:

Martin Olsson, Chair,
Department of Physics,
UW-Madison,

1150 University Avenue,
Madison, WI 53706

by November 15, 1989.

The University of Wisconsin is an equal opportuni-
ty/affirmative action employer and especially en-
courages women and minorities to apply.

EULIMA

EUROPEAN LIGHT ION MEDICAL
ACCELERATOR

The proposed European Light lon Medical Accelerator is
Tdesigned to give improved radiotherapy treatment using light ions
of about 400 MeV per nucleon.

The EULIMA feasibility group is funded by the Commission
of the European Communities for a period of 18 months and
located at CERN, Geneva.

Appointments will be made in the near future to two
positions, concerned with:

a) beam dynamics inside a large superconducting separate
sector cyclotron,

b) injection and extraction studies.

Candidates should have a physics or engineering degree,
with Ph.D or practical equivalent experience. Experience of
accelerator design and computer simulation would be
advantageous.

For further information apply as soon as possible to:
P. MANDRILLON, EULIMA Feasibility group, c/o CERN PS Division,

CH-1211 GENEVA 23

Telephone: (22) 767.22.93 Telefax:(22)785.05.15
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Postdoctoral Positions
Fermi National Accelerator Laboratory

Fermi National Accelerator Laboratory, located 48 kilom-
eters west of Chicago, lllinois, USA, offers positions to
recent Ph. D. recipients who wish to pursue research in
particle physics, accelerator physics, and particle-detec-
tor development. The Tevatron proton-antiproton collid-
er is the state-of-the-art in high energy physics accelera-
tors. Research opportunities are numerous with the de-
sign and construction of the DO experiment underway, a
variety of fixed-target experiments, proposed upgrades
for the CDF Experiment, and the accelerator upgrade pro-
gram. Detector needs of Fermilab and the SSC also offer a
variety of interesting detector development projects.
Appointments are usually made for a period of two years
and are extendible.

High-Energy Physics

Fermilab has a comprehensive program of research in
experimental high-energy physics. Opportunities exist in
the collider program at the two major detectors (CDF and
DO) as well as at smaller collider experiments. In addition
there are roughly 16 fixed-target experiments, which
together represent a comprehensive study of the Stan-
dard Model, rare decays, QCD, and heavy-flavor phy-
sics.

Accelerator Science

Several positions are available for work with the Accel-
erator Division staff on projects to improve the existing
facilities or to develop new facilities. These projects pro-
vide the opportunity for education in accelerator physics
and have a significant potential for publishable results.
Candidates are sought with experience and interests in
accelerator design including: lattice design, vacuum and
surface physics, magnet design, beam diagnostics, and
computer simulation of beam dynamics and particle
tracking.

Particle Detector Development

One position is available for work in the Particle Detector
Group on projects of generic detector R & D. These pro-
jects are primarily on subjects involved with high-energy
physics, though there is always an interest in topics in
such fields as nuclear medicine and astrophysics. The
position comes with a great deal of flexibility of projects,
with emphasis given to increasing the technical base of
Fermilab, and advancing the person’s education and car-
eer. A candidate is sought with experience inindependent
work in detector development, with a broad range of
interests and, with evident creativity in solving prob-
lems.

Please forward your resume to:

Dr. Dan Green (High-Energy Physics),
Dr. Gerry Dugan (Accelerator Science),
or Dr. David Anderson (Particle Detector
Development),

Fermi National Accelerator Laboratory,
P.0O. Box 500,

Batavia, IL 60510 USA.

The salary range depends upon qualifications.

Fermilab offers a generous program of benfits and is an
Equal Opportunity Employer.




San Francisco Bay Area
Stanford Linear Accelerator Center, a high-energy physics
research facility located in the research hub of the beautiful
San Francisco Bay Area, is operated by Stanford University
for the U.S. Department of Energy.

You will lead a small group of accelerator physicists with
responsibility for operation and improvement of the Stanford
Linear Collider, Damping Rings, and associated injection and
extraction transport lines. You will also contribute to long-
term upgrades of the facility using state-of-the-art accelerator
technology.

SLAC has several other physicist openings, which require an
understanding of principles of particle accelerators and beam
transport systems.

An advanced degree (or equivalent combination of education
and experience) in Experimental Particle Physics, Applied
Physics, or Electrical Engineering, with a strong emphasis on
accelerator physics, is essential. Extensive experience in accel-
erator physics on a high-energy particle accelerator or storage
rings is also necessary.

Stanford Linear Accelerator Center offers excellent benefits,
including generous vacation and tuition grants for dependents.
To apply, send your resume to Employment, Stanford Linear
Accelerator Center, P.O. Box 4349, Bin 11, Stanford, CA 94309.
Equal opportunity through affirmative action.

Stanford Linear
Accelerator Center

| HE UNIVERSITY
OF BRMINGHAM

SCHOOL OF PHYSICS AND SPACE
RESEARCH
Research Fellowship

A vacancy exists for a post-doctoral Research Fellow in the
Nuclear Physics Group to participate in its experimental
programme. This programme is centred on the 20 MV tandem
accelerator at the Daresbury Laboratory where investigations are in
progress of resonances in heavy-ion reactions which may involve
the formation of super-deformed states in the composite system.
Studies of break up reactions with polarized heavy-ion beams are
another important component of the programme. Techniques of
fast beam collinear laser spectroscopy are used in the
determination of properties of rare nuclei. Other research
programmes involve studies of relativistic heavy-ion collisions at the
CERN SPS and muon catalyzed fusion at the Rutherford Appleton
Laboratory. We are seeking a Physicist with a Ph.D to join the group
and to participate in this research programme.

The post is a SERC funded Research Fellowship on the 1A scale
and is tenable for 3 years. Salagy: £10,458-£16,665 plus
superannuation.

Informal enquiries to Dr. J. M. Nelson on 021-414 4684 or via
electronic mail on IMN@UK.AC.BHAM.PH.G. Application forms
and further details are available from The Staff Office, University of
Birmingham, Edgbaston, Birmingham, England, B15 2TT or by
telephoning 021-414 6483 (24 hour answerphone). Please quote
reference S/2154. Closing date: 30th November 1989.

An Equal Opportunities Employer.

Visiting Faculty/
Research

The High Energy Croup has several
positions available immediately to
assist in preparing a letter of intent for
an SSC experiment emphasizing
excellent calorimetry and precision
muon measurement.

Visiting faculty positions, are for one
year, renewable for a second year.
Ph. D. level research positions are also
available for this effort, and have the
possibility of also working on the
commissioning of the DO detector,
due to run at Fermilab in early 1990.

Salary and rank will be commensurate
with experience. Vitae and references
should be sent to

Prof. Michael Marx, Physics Dept.
SUNY Stony Brook, Stony Brook,
NY 11794-3800, USA.

SUNY Stony Brook is an Affirmative
Action/Equal Opportunity Educator
and Employer. AK 205

VACANCIES
ASSISTANT PROFESSOR

The Department of Physics, University of Wiscon-
sin-Madison anticipates one or more tenure track
positions at the assistant professor level to begin
Fall, 1990 or later.

Applicants should provide evidence of teaching
skills and ability to carry out an independent re-
search program.

Preference will be given to atomic experimentalists,
condensed matter theorists, nuclear experimenta-
lists and particle theorists.

Apply to:
' Martin Olsson, Chair,
Department of Physics,
UW-Madison,

1150 University Avenue,
Madison, WI 53706

by November 15, 1989.

The University of Wisconsin is an equal opportuni-
ty/affirmative action employer and especially en-
courages women and minorities to apply.
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Argonne National Laboratory.

Previously Acting Head of the
superconducting magnet effort in
the Central Design Group of the US
Superconducting Supercollider
(SSC), Kirk has also held a number
of important positions at Fermilab,
including Head of the Physics De-
partment and Project Manager for

he Tevatron Il Fixed Target Pro-
Jact.

Argonne’s physics programme
includes collaboration in the CDF
experiment at the Fermilab Teva-
tron collider, continuing studies of
hadron polarization effects, and un-
derground experiments in the Sou-
dan mine. There is also the con-
struction of a 150 MeV electron li-
nac to continue the successful wa-
kefield studies carried out on an ex-
isting 20 MeV machine, and of the
barrel calorimeter for the ZEUS de-
tector at the HERA proton-electron
collider at the German DESY Labo-
ratory. Major ongoing plans centre
on Argonne’s role in the SSC ex-
periments.

,!\/Ieetings

The 25th IUPAP International
(‘Rochester’) Conference on High
Energy Physics will be held from 2-
8 August 1990 in Singapore,
hosted by the South East Asia
Theoretical Physics Association
and the National University of Sin-
gapore. Further information from
Prof. K.K. Phua, c/o Dept. of Phy-
sics, National University of Singa-
pore, Kent Ridge, Singapore 0511,
bitnet PHYCONF at NUSVM.

The second European Particle Ac-
celerator Conference will be held
from 12-16 June 1990 in Nice,
France, under the auspices of the
European Physical Society and the
European Committee for Future Ac-
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celerators. Further information from
the Local Organizing Committee,
(Chairman P. Mandrillon, Secretary
F. Fein) Centre Antoine-Lacas-
'sagne, 26 Voie Romaine, 06054
Nice, Cedex, France.

A 'Dalitz Conference’ will be held in
Oxford on 5-6 July 1990 to mark
Dick Dalitz’s (formal) retirement.
Speakers will include Abraham Gal,
Gerson Goldhaber, Maurice Jacob,
T.D. Lee, Yoichiro Nambu and Val
Telegdi. Further details and regis-
tration forms from — Dalitz Confer-
ence, Department of Theoretical
Physics, 1 Keble Road, Oxford OX1
3NP, UK, or via bitnet from LLE-
WELLYN at UK.AC.OX.PH.V'1 or
LLEWELLYN at V1.PH.OX.AC.UK.

From 14-25 June 1990 an Ad-
vanced Study Institute on Tech-
niques and Concepts of High Ener-
gy Physics will be held at St. Croix,
US Virgin Islands, sponsored by
the NATO Advanced Institutes Pro-
gramme, the US Department of En-
ergy and the US National Science
Foundation, Fermilab and the Uni-
versity of Rochester. Further infor-

An event at the Joint Institute for Nuclear
Research (JINR), Dubna, near Moscow, in
August marked the 80th birthday of former
JINR Director N.N. Bogolyubov (centre), who
now holds the title of Honorary Director of
JINR. Among those paying tribute to this
figurehead of Soviet science were

A.A. Logunov, Vice-President of the Soviet
Academy of Sciences (right), and JINR Di-
rector D. Kiss (left).

(Photo Yu. Tumanova)

mation from — C. Jones, Dept. of
Physics and Astronomy, University
of Rochester, Rochester, NY
14627, USA.

The successful Lake Louise Winter
Institute organized by the Universi-
ty of Alberta, Edmonton, Alberta,
Canada, continues with themes of
The Standard Model and Beyond
from 18-24 February next year and
The Factory Era in February 1991.
Further information from the Wint-
er Institute Secretary, Dept. of Phy-
sics, University of Alberta, Edmon-
ton, Canada T6G 2J1.

"Trends in Physics’ — the eighth
General Conference of the Euro-
pean Physical Society — will be held
from 4-8 September 1990 in Am-
sterdam and will cover a wide
range of physics subjects. Further
information from the Conference
Secretariat, RAI Organistie Bureau
bv, Europaplein 12, 1078 GZ Am-
sterdam, Netherlands.
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UNIVERSITY OF OXFORD

Boston University DEPARTMENT OF NUCLEAR PHYSICS

Physics Department

SENIOR ELECTRONICS
DESIGN ENGINEER

This position provides engineering and related support to High-
Energy Physics research projects at SLAC, CERN, Brookhaven
National Laboratory, Gran Sasso and other international sites.
The successful candidate will demonstrate considerable ex-
pertise, creativity and independence in state-of-the-art elec-
tronics design, including high-speed analog and
ECL/TTL/CMOS digital design. Experience in Physics research
and familiarity with NIM, CAMAC, VME and FASTBUS stan-
dards are a plus. This position requires B.S.E.E. or equivalent
and 4-6 years’ experience in Physics research or industrial
R & D. Our current facility is staffed with two engineers and
three technicians. Equipment includes a Mentor Graphics CAE
system and several VAX, Apollo and IBM computer systems.

Appointment of
RESEARCH OFFICER AND
POSTDOCTORAL RESEARCH ASSOCIATES
IN PARTICLE AND NUCLEAR PHYSICS

The Department wishes to appoint a Research Officer and
3 Postdoctoral Research Associates, to work in the experimen-
tal physics programme of the Department, which includes:

o DELPHI experiment at LEP (CERN)

® ZEUS experiment at HERA (DESY)

® SOUDAN 2 experiment on proton decay (Minnesota)
o SNO experiment on solar neutrinos (Sudbury, Ontario)
e Development of cryogenic particle detectors

The Research Officer is expected to have a few years postdoc-
toral experience and be prepared to accept major responsibilities
in experiments overseas. The appointment is for 3 years, rene-
wable for a further 2 years, on the University Lecturer Scale
(£10,458 to £21,852). There are possibilities for some paid
college teaching.

The Research Associate posts are postdoctoral positions on the
Research Support Grade 1A Scale (£10,458 to £16,665), with
appointments again for an initial period 8f 3 years renewable for
a further 2 years. In both cases, starting salaries will be accord- |
ing to age and experience. \
Applicants should state whether they are interested in one or
other (or both) the above posts, and send a cv with statement of
research interests and the names and addresses of two refe-
rees, to:

Applicants should send a resume and three letters of recom-
mendation to: Thomas F. Bagarella, Office of Personnel, Boston
University, 25 Buick Street, Boston, MA 02215. An Equal Op-
portunity/Affirmative Action Employer.

i

Mr. A. Jones, General Administrator,
Department of Nuclear Physics, Keble Road,
Oxford, OX1 3RH. by 1 November 1989.

An equal opportunity employer

Postdoctoral Opportunities Available

In Nuclear Physics and Chemistry

LAWRENCE BERKELEY LABORATORY’S Nuclear Science
Division has postdoctoral positions in experimental and
theoretical nuclear physics. The central focus of the Division’s

rescarch program is the production and study of nuclear matter The Continuous Electron Beam Accelerator Facility
at extreme conditions. Specific programs include: the investiga- (CEBAF) is a 4 GeV high intensity (200xA), high duty
tion of heavy-ion collisions at low, intermediate and ultrarelativ- factor (100 % ) electron accelerator that will begin opera-
istic incident energies; nuclear structure studies; production and tions for physics research in January 1994.
characterization of exotic nuclei; nuclear astrophysics; and o o B ) o
instrumentation development. This forefront research is carried We invite applications for positions on the Physics Division
out at LBL's Bevalac and 88-Inch Cyclotron accelerators and at research staff in the field of particle and nuclear physics.
accelerators at other laboratories (e.g., CERN SPS and BNL AGS). Some of the experiments currently planned include
) ) . hyperon and hypernuclear studies, inclusive deep inelastic

Candidates with zero to three years from Ph.D. with a back- electron scattering at high q2, tests of nuclear tran-
ground in either nuclear or high-energy ph_ysics ornuclear chem- sperency at high q2, and measurements of neutral weak
istry are encouraged to apply. These appointments will be for a form factors of the nucleon via parity violating electron
term of one year with the possibility of renewal for up to three scattering as tests of the standard model. Proposed experi-
years. Candidates are encourged to apply by January 31, 1990. mental equipment includes a high momentum’ spectro-
Applicants are requested to submit a curriculum vitae, list of meter and several smaller special purpose spectrometers.
publications, and arrange for three letters of recommendation We offer a very competitive total compensation package.
(Specify Job #B/5452) to be sent to: Janis M. Dairiki, Assistant . . ;
Director Nuclear Science Division, Lawrence Berkeley Labora- For prompt consideration, please send resume, with
tory, Employment Office, Bldg. 90/1042, 1 Cyclotron Road, salary history, to Employment Manager, CEBAF, 12000
Berkeley, CA 94720. Jefferson Avenue, Newport News, VA 23606.
LAWRENCE BERKELEY LABORATORY is an equal opportunity/ For further information, contact Roger Carlini, Group
affirmative action employer. WOMEN AND MINORITIES ARF Leader-Hall C, (804) 249-7123.
ENCOURAGED TO APPLY. ‘

LAWRENCE C'—Ep"r

BERKELEY The Continuous Electron Beam Accelerator Facility

LABORATO RY An Equal Opportunity, Affirmative Action Employer
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Cryogenic ion source

A cryogenic electron beam ion
source (CRYEBIS) came into opera-
tion earlier this year at the J.R.
Macdonald Laboratory of the Uni-
versity of Kansas and went on to
supply fully stripped argon ions for
shysics experiments. The Labora-
?ory studies atomic interactions us-
ing a range of ion energies.

Accelerator
Conference

The International Conference
on High Energy Accelerators
was held in Tsukuba, Japan,
in August, hosted by the Ja-
panese KEK Laboratory. A full
report will feature in the next
issue.

ICFA meets in Japan

The International Committee for
Future Accelerators (ICFA) meet-
ing at the Japanese KEK Labora-
tory on 18 August reviewed the
work of the four ICFA panels set
up in 1984 and which have sub-
stantially increased their activi-
ties in recent years (September
1988, page 14).

" Following the success of the
earlier Instrumentation Schools
held at the International Centre
for Theoretical Physics (ICTP) in
Trieste, the Panel for Instrumen-
tation Innovation and Develop-
ment will hold its next school
(the third) in Rio de Janiero in
July 1990, in line with ICFA’s
policy of promoting high energy
physics in developing countries.
The following School, in June
1991, will again be held in
Trieste. The Instrumentation Bul-
letin now has a circulation of
some 2,500 and is distributed
from four regional centres. The
latest issue is No. 7.

The Beam Dynamics Panel
publishes a Newsletter with a
circulation of around a thousand:
the latest issue is No. 4. Forth-
coming Workshops organized
by this Panel will be on "Collec-
tive Effects of Short Bunches’,
to be held at KEK Japan next
September or October, and on
‘Operations Simulation’ in the
US in 1991.

The Panel of New Accelerator
Schemes will hold a Workshop
on ‘High Current Cathodes’ next
June on Bandor Island, France,

immediately after the European

: Particle Accelerator Conference

in Nice (see page 29). For 1991
there are plans to hold a joint
Workshop with the Beamn Dy-
namics Panel on ‘Beam-Beam Ef-
fects in Linear Colliders’.

The Panel of Superconducting
Magnets and Cryogenics has
been working on an ICFA stan-
dard for superconducting wire
and cable for accelerator mag-
nets. It is hoped to finalize this
within the next year for forward-
ing to the appropriate Standards
Bureaux in the major countries
concerned.

As well as reviewing the work
of its panels, ICFA also dis-
cussed the programme for the
next ICFA Seminar on Perspec-
tives in High Energy Physics to
be held at the Institute of High
Energy Physics, Serpukhov,
USSR, next October. The pre-
vious seminar was held in
Brookhaven (December 1987,
page 1).

Finally ICFA unanimously de-
cided to propose to the Particles
and Fields Commission of the In-
ternational Union of Pure and
Applied Physics (IUPAP) that
Academician A.N. Skrinsky, Di-
rector of the Novosibirsk Nuclear
Physics Laboratory and who last
year succeeded M.A. Markov as
Secretary of the nuclear physics
branch of the Soviet Academy
of Sciences, should be ap-
pointed as ICFA’s next Chairman
for three years from 1 January,
succeeding Yoshio Yamaguchi,
who retires from the Committee
after serving as a member since
its inception in August 1977.

Delegates at the recent ICFA (International
Committee for Future Accelerators) meeting
at the Japanese KEK Laboratory — left to
right, E. Myae (Serpukhov), R. Palmer
(SLAC/Brookhaven), S. Fang (Beijing), V.
Soergel (front, DESY), D. Kiss (Dubna), G.
Trilling (Berkeley), S. Ozaki (KEK), K. Strauch
(Harvard), L. Pondrom (Wisconsin), Helga
Schmal (secretary, CERN), E. Keil (CERN), Y.
Yamaguchi (chairman, Tokai), C. Rubbia
(CERN), T. Ekelof (Uppsala), W.O. Lock (se-
cretary, CERN), H. Hirabayashi (KEK), A.
Skrinsky (Novosibirsk), Yu. Ado (Serpuk-
hov).
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Techniques d’élastomeres

. Lorsque le bolide prend le virage a trés grande vitesse, il se confirme, que rien n'a été laissé au hasard et -
maagtechnic que le plus petit détail, quelque soit son insignifiance, fut sérieusement étudié. Notre compétence au nivead
Une entreprise affilice . 1z N . ’ Lot -
de la technique délastomeres est le résultat d'une expérience de longue date et nous permet de dénouer
chaque probléme technique. En tant quentreprise suisse d'avant-garde nous attribuons une grande importance
a toute «solution sur mesure» tout en se mesurant ainsi avec les défis que 'avenir nous réserve.

au Datwyler Holding

Nous sommes connus pour notre «travail sur mesure» dans les domaines: Techniques
délastomeres, Technique des matieres plastiques, Techniques de transmission,
Techniques détanchéité, Oléohydraulique, Pneumatique, Installation de graissage
central. Protection au travail.

A la pointe, hier, aujourd’hui et a avenir.

COUPON maagtechnic

e e e e e e s s

/ Priere de m'envoyer votre documentation
/ Firme:
alatt. de:
Rue:
/ NP/Lieu: « , -
/  Maag Technic SA, Ch. de 'Esparcette 2,1023 Crissier Diibendorf — Crissier — Aarburg — Bern = Birsfelden — St-Gallen
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SCINTILLATORS [ =iy

MERCK - the authorized source!

cellent transmission and fast speed are th
eatures of our plastic scintillators. We manufacture all

-glass scmtlllators are available in special shapes and
sizes rom powders for HPLC and flow cells, discs for neutron

ZINSSER
ANALYTIC w Lta.
Howarth Road, Stafferton Way, Maidenhead, Berks. SL6 1AP
Telephone 06 28/245 70 - Telex 849462

Partout ou I'eeil ne peut accéder -
Inspection optique sans
destruction:

Reproduction

brillante,

pouvoir ® High quality BaF, Scin- m MERCK is also a reliable
de dissolution tillators produced under supplier for Csl, NaF,
éleveé. CEA* patents BGO and other materials

) of interest to you
® MERCK together with

CRISMATEC is sole For further information
licensee for such BaF; please contact E. Merck,
Scintillators Darmstadt

* Commissariat 4 'Energie Atomique,
Paris, France

E. Merck

VIC ELO

P.O.Box 4119

D-6100 Darmstadt 1
Phone: (06151) 7236 86

1»>) TECHNOKONTROLL AG MERCK Fax: (06151) 723630

A4 5049 Ziirich, Imbisbiihlstr. 144, Tel. 01 34156 33 Telex: 419328-0 emd

Caméra micro-chip
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YAKA / DG Marketing

- RESIDENCE
DIVONNE

74
\J

CENTRE

nael

f » a n ¢ e

agence immobiliere

Résidence Divonne Centre
10, Grand-Rue, Batiment A
01220 Divonne-les-Bains

Tel 50202575

THE PLAYERS’
PARADISE

GOLF COURSE?

CASINO?

HORSE RACES?

CARD PLAYING?

OF COURSE,

all of them only 3

minutes away !

As well as:

125 luxurious flats,

swwknmwg-pool_ e
ark, shops,... i

r%_ the hee?rt of J

Divonne.

And 15 minutes

from Geneva’s,

Christie’s,

Sotheby’s, ...

Would you bet

Divonne Centre is a

great choice?
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PHILIPS

\F

PHILIPS

Philips a la conquéte des étoiles

Automation industrielle - éléments th

Quand on propulse des fortunes dans lespace,

‘M on a tout intérét a disposer dun vecteur

J absolument fiable. Les températures dexplor-
lation des éléments propulseurs, des pompes turbo et des

surveillés tres étroitement. Par des éléments thermigues
hypersensibles de Philips. Ils répondent aux exigences les plus
élevées et servent dans tous les cas ou une grande puissance
calorifigue est exigée et ol des températures entre -250° C
et +2200° C doivent étre saisies vite et précisément.
les capteurs de température Thermocoax de Philps se
distinguent par des temps de réponse extrémement courts et
assurent ains/ des températures constantes et des économies
d'énergie. £n plus des éléments standards livrables sur stock,
Philips propose également des produits spéciaux, fabriqués
selon les désirs particuliers de clients venus de tous les
secteurs industriels. En matiére d'éléments thermiques, le
«fil rouge» est assurément celur qui vous relie directement 4
Philips. ‘ —

Philips SA, S+1/Automation industrielle
case postale, 1196 Gland, T8l 02264 71 7] Fax 022 64 26 42

autres points sensibles dAriane IV sont en permanence

U]

F.u.G. Elektronik GmbH

Quality from Germany!

We develop and manufacture low and high voltage
power supplies for any appliance as e.g.

high-voltage cassettes
chopper-regulated

New: up to 35 kV

11 standard types from 125 ¥ to 35 kV

Voltage regulation with current limitation;
each regulated status is indicated by LEDs

Analog programming included

Residual ripple:
1x10% ss of rated value
typ. 5x10°° of rated value

Deviation:
at £ 10% of the line voltage change
+ 1x10°° of rated value
for no load/full load:
2x10% of rated value
over 8 hours:
+ 1x10% of rated value
in the temperature range
+ 1,5x10%/°C of rated value

An example out of this series:

6 cassettes HCN 7E fitted in a 19" frame

Ask for our catalogue:

F.u.G. Elektronik GmbH

Florianstr. 2, 8200 Rosenheim, W-Germany
Telefon 08031/8 1093

Telex 525 712, Telefax 080 31/8 10 99
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* Fast PROCESSING : CES High Performance systems respond to the toughest requirements in up-to-date
High Energy Physics experiments.

* Fast CONSULTANCY : CES professionnals will study your experiment requirements with you to find
the most cost-effective configuration, available and ready-to-run.

* Fast SET-UP : All CES boards are extensively tested and fulfil the corresponding standard bus specifica-
tions.

* Fast DELIVERY : All catalogued CES equipment is available off-the-shelf.

* Fast SUPPORT : CES highly experienced engineers are always available to reply to your questions and
intervene on site when required.

BE at the leading EDGE in Quality,
Performance and Servicing, Choose CES.

For these and our other VME , CAMAC and FASTBUS modules, contact us or your nearest distributor.

Headquarters: CES Geneva, Switzerland Tel: (022) 792 57 45 Fax: (022) 792 57 48

CES.D Germany Tel: (6055) 4023 Fax: (6055) 82 210 _
CES Creative Electronic Systems SA 70, Route du Pont-Butin Case Postale 107 CH-1213 PETIT-LANCY 1 SWITZERLAND




It's about TIME . . .

CAMAC Control
of Constant-Fraction Timing

The ALL NEW CAMAC CCF8200 from EG&G
ORTEC overcomes the timing limitations of
leading-edge discriminators and offers
UNIQUE benefits . . .

* CONSTAN
. FRACTTon

OOOOOOOC, e

-

»~

e FEight CFD channels with
computer control in a CAMAC
module

® An efficient solution for multi-
detector experiments with Ge,
Si, or scinftillation detectors

e |ndividually programmable
threshold settings

® Programmable output widths
with programmable output
mMasks

e Automatic walk adjustment

e |nternally-selected shaping
delay that eliminates bulky
external cabling

o

o o

~

—“—co

For further convenience in
multiple-detector experiments, there are
two sets of ECL outputs, a Multiplicity output,

an OR output, an Inhibit input, and a Test input.

It's what you’ve been waiting for!

Save time by calling the HOTLINE, 800-254-9750, in the USA.
or contact your area EG&G ORTEC representative.

J\ EGzG ORTEC

100 Midland Road, Oak Ridge, TN 37831-0895 U.S.A. ® (615) 482-4411 @ Telex 6843140 EGGOKRE ® Fax (615) 483-0396

CANADA FRANCE WEST GERMANY ITALY JAPAN THE NETHERLANDS UNITED KINGDOM
(416) 475-8420  (01) 60.77.93.66 (089) 926920  (02) 7610267 (03) 638-1506 (030) 887520 (0734) 773003



NEW DIGITAL
SPECTRUM
ANALYSIS.

The new Tek 3052 shatters the
kilohertz barriers of previous
real-time spectrum analyzers.
It shows you more, in more
detail than you've ever seen.

2 MHz real time, 10 MHz
near real time. Using an inno-
vative filter bank approach, the
3052 achieves speeds to
200 ws for rapid analysis of
spectral components. That's
an approximate 100-fold ad-
vantage over conventional
1024-point FFT methods.

Add sophisticated time and
frequency domain triggering

to exceptional speed and
you'll find you can capture,
transform and analyze elusive
events in record-breaking time.
Convenience to match.
You can span and scan with-
out taking your eyes from the
16-inch color monitor featuring
high-resolution, color-coded
displays and dual-window
capability.
. po Lower
waveform
24 depicts
d transient band

splatter from a
- synthesizer.

Plus, with extensive on-
board post-processing
capabilities, advanced analy-
sis algorithms you develop can

Frequency
domain
correlation

easily be
! ported to
work on
spectral

Seeitin
action! Ask your Tek repre-
sentative for a demonstration.
Or call 022/783 07 31 for more
information.

SHOWING YOU
THE REAL
WORLD IN
REAL TIME.

Copyright © 1989, Tektronix, Inc. All rights reserved. 2MWSA-003

Tektronix

COMMITTED TO EXCELLENCE
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