and TASSO collaborations at
PETRA; the study of pion-pair
production in the low energy region
at DCI (Orsay); and the observation
of a dozen jet-pair events obviously
due to the photon-photon mechan-
ism, again by the PLUTO collabora-
tion.

After a general introduction on
the history and the problems by
P. Kessler {Colléege de France), the
experimental work was introduced
by G. Barbiellini (CERN and INFN).
The results and projects of the
various groups at PETRA were
presented by C. Berger (Aachen) for
PLUTO, E. Hilger (Bonn) for TASSO,
J.D. Burger (M.L.T.) for MARK-J,
H. Wriedt (Lancaster) for JADE, and
M. Goldberg (Paris) for CELLO.
Recent data obtained at DCI by the
Orsay/Clermont-Ferrand collabora-
tion were shown by J.-C. Montret
(Clermont-Ferrand). P. Jenni {(SLAC
and CERN) gave a review of the
study of photon-photon processes at
SPEAR. D. Burke (SLAC) presented
the experimental programme at PEP,
and J. Field (DESY) described the
possibilities at LEP. F. Vannucci
(LAPP) discussed the contribution of
the photon-photon mechanism to
lepton pair production in proton-
proton collisions and showed some
data obtained at the CERN ISR.

Problems of analysis, at the border
of experiment and theory, play an
important role. A. Courau (Orsay)
spoke about ‘Tagging and identifi-
cation’; J. Vermaseren (CERN) dis-
cussed mutual contamination be-
tween one-photon and two-photon
processes; C. Carimalo and J. Parisi
(College de France) treated prob-
lems of ‘back-factorization’ and
G. Cochard presented some recent
calculations on radiative correc-
tions.

The theoretical part of the Work-
shop was introduced by J. Smith
{Stony Brook) who showed the
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results of computations of pair
production (including heavy lepton
and charm particle pairs). M. Greco
{Frascati) discussed hadron produc-
tion at low energy — mainly reson-
ance production and applications of
Regge-pole theory. J. Gunion {Davis
and SLAC) treated QCD applications
in general, T. Walsh (DESY) concen-
trated on deep inelastic effects and
the determination of structure
functions of the photon. Finally,
C. Llewellyn Smith (Oxford) dis-
cussed ‘Present trends in elemen-
tary-particle theory’.

A large part of the Workshop was
devoted to parallel sessions. In the
theoretical sessions (discussion
leader K. Kajantie of Helsinki) sub-
jects discussed were: the equivalent
photon approximation; radiative cor-
rections; lepton-pair production in
proton-proton collisions; and some
QCD applications (glueball produc-
tion). In the experimental sessions
(discussion leader G. Barbiellini) dis-
cussions were mainly devoted to
machines and detectors for the
study of photon-photon processes;
suggestions were also presented on
the use of the mechanism for lumi-
nosity measurements in colliding
beam machines. The summary talk
was given by G. Altarelli (Rome).

(A preliminary report of some of
the results announced at this Work-
shop was included in our June issue,
page 152.)

People

Burt Richter — new chair at Stanford.

On people

Burt Richter of SLAC, joint Nobel
Laureate for 1976 following the
discovery of the J/psi particle, has
become first holder of a newly
established chair at Stanford Univer-
sity — the Paul Rigott Professorship
in the physical sciences.

The J. Robert Oppenheimer Memo-
rial Prize, awarded annually by the
Center for Theoretical Studies at
the University of Miami, went this
year to Richard H. Dalitz. The award
was presented by Paul Dirac.

CERN Research Director General
Leon Van Hove has been elected
Foreign Associate of the US
National Academy of Sciences, and
has also become a Foreign Member
of the American Philosophical
Society.
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and things

David Shirley, new Director of the Lawrence
Berkeley Laboratory.

Andrzej Wroblewski, Director of
the Institute of Experimental Physics
of Warsaw University, has been
awarded the degree of Doctor
Honoris Causa by Siegen University.
Professor Wroblewski has been
involved in bubble chamber physics
for many years at CERN, Serpukhov
and Fermilab and is particularly
well known for his work on empir-
ical laws of multiparticle production
in high energy hadron collisions.

At a ceremony at the University of
Geneva on 5 June, Jean-Pierre
Blaser, director of the Swiss Institute
for Nuclear Research (SIN) at Villi-
gen, received the honorary degree
of doctor of science.

Gerald T. Garvey, Argonne’s Asso-
ciate Laboratory Director for Physi-
cal Research, has taken over res-
ponsibility for the Laboratory’s High
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Energy Physics and Accelerator
Research Facilities Divisions.

HEPAP plea for more USA
accelerator research

In 1979, the USA Department of
Energy set up a subpanel of HEPAP.,
under the Chairmanship of
M. Tigner from Cornell, to review
the overall quality and scope of the
high energy accelerator research
and development effort in the USA
high energy physics programme
(see November 1979 issue,
page 367). The subpanel reported
in May with what Maury Tigner
described as a ‘call-to-arms’ to the
USA high energy physics field in
general to devote more attention
to long range accelerator research.
Research in this field absorbs at
present only about 1.5 per cent of
the USA high energy physics oper-
ating budget and the subpanel be-
lieves that this figure should at least
be doubled. Particular topics for
accelerator research which are iden-
tified now are high field supercon-
ducting magnets (i.e. beyond the
field levels attainable with niobium-
titanium superconductors), super-
conducting radiofrequency cavities
(essential for energy conservation
at very high energy electron storage
rings), new accelerator concepts
(such as laser-driven devices and
high current linacs) and the study
of machine characteristics which
limit performance.

Rutherford Laboratory Open Days

‘Open Days’ at the Rutherford and
Appleton Laboratories are sched-
uled for 8-12 July. Under the
theme ‘Quarks to Quasars’ the work
of the Laboratories in support of
UK Universities, Polytechnics, Gov-
ernment Departments and Industry

will be presented, exhibits cover a
wide range of scientific and engi-
neering disciplines. In the field of
accelerators and high energy phy-
sics, displays show preparatory
work for the Spallation Neutron
Source, including the completed 70
MeV proton linac, and of apparatus
and electronics involved in several
of the large experiments for the
CERN and DESY accelerators. Any
inquiries about the Open Days can
be addressed to the ‘Open Days
Secretariat’, Rutherford and Apple-
ton Laboratories, Chilton, Didcot,
Oxon OX11 00X, UK.

The Eighth International Vacuum
Congress is being held from
22-26 September at Cannes,
France. It will cover all aspects of
vacuum science and technology,
with the focus on fundamental and
applied research. Further details
from Société Francaise du Vide,

19 rue du Renard, F-75004 Paris.

SPS Programme Review

The SPS Experimental Committee
(SPSC) is to hold a meeting at
Cogne, Val d’Aosta, from 8 to

12 September preceded by an open
meeting at CERN on 5 September.
The Cogne meeting will review the
experimental programme at the
CERN accelerator and establish
guidelines for the programme after
the long shutdown during which
the SPS will be prepared for proton-
antiproton physics. The meeting
will be examining the implications
of reduced support for the SPS
programme during the period of
LEP construction, the balance be-
tween fixed target and colliding
beam physics and the implications
of higher energies at Fermilab when
the Tevatron comes into operation.
Reports on present experiments
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A full-scale model for the UA2 experiment
for the proton-antiproton collider at the
CERN SPS. For a progress report on this
experiment, see the June issue, page 147.

{Photo CERN 128.5.80)

and future plans for experiments
after the shutdown have been re-
quested to be sent to the Commit-
tee before 1 September.

Omega minus antiparticles

The first measurement of the pro-
duction rate of omega minus anti-
particles comes from a Bristol/
Geneva/Heidelberg/Orsay/Ruther-
ford/Strasbourg collaboration using
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the charged hyperon beam at the
CERN SPS (see July/August 1978
issue, page 257). The latest results
from this experiment compare the
production rates of different
baryons and antibaryons under the
same kinematical conditions, and
provide important input for theories
of hadron dynamics. The experiment
measures the more abundant parti-
cles using a DISC Cherenkov, how-
ever rarer particles, such as the

anti-omega, have to be picked up
through their decay products. Fif-
teen examples have been found of
an anti-omega decaying into an
antilambda and a positive kaon. It
fs found that the antibaryon to
baryon ratio increases quickly with
strangeness. Under the actual exper-
imental conditions, antiprotons are
seen a thousand times less fre- -
qguently than protons, while anti-
omegas are only three times as
scarce as the omega minus.

Successful production of super-
conducting magnets

To produce a large increase in the
luminosity at one point in the Inter-
secting Storage Rings, CERN de-
cided to introduce superconducting
quadrupoles at a beam intersection
region. In addition to the physics
interest of the higher event rate
that will thus be made possible,
there are two other interests to
which the project can contribute —
to check the ability in European
industry to produce superconducting
magnets to the required tight speci-
fications and to check the perfor-
mance of the magnets in the de-
manding environment of storage
rings.

The first of these guestions has
now been answered in the affirma-
tive. Eight superconducting quadru-
poles have been produced by indus-
trial firms according to CERN design
and manufacturing specifications
and have been successfully assem-
bled and tested at CERN. The hori-
zontal cylindrical cryostats, which
contain windings and steel yoke in
a boiling helium bath, have a
173 mm warm bore. For 31 GeV
beam energy, the maximum oper-
ating gradient on the quadrupole
axis is 43 T per metre and the maxi-
mum field in the windings is 5.5 T.

Four of the quadrupoles have
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1.15 m and four 0.65 m magnetic
lengths. They have been manufac-
tured by the Alsthom-Atlantique
factory in Belfort, using super-
conducting wire supplied by
Vacuumschmelze, Hanau. The
cryostats have been supplied by
Leybold-Heraeus, Cologne.

Magnetic measurements, which
finished in May, have shown that
performance and field quality meet
the specified requirements for the
high luminosity insertion. Installation
in the ISR will take place during the
long shutdown starting in mid-
August.

Proton radiography at Argonne

Recent resufts from the Argonne
research into the possibilities of
improved radiography using proton
beams was reported in the May
issue of ‘Radiology’. Using a

205 MeV proton beam and test
objects made of lucite or excised
soft human tissue, accuracies in
thickness measurement are now
approaching 0.1 mm (equivalent to
detecting a difference in mass
smaller than one per cent across
the specimen). The technique (des-
cribed for example in the September
1974 issue, page 303) monitors
the proton energy absorption, re-
lated to the density of the object
transversed. Tumour detection and
organ abnormalities should be de-
tectable with radiation doses over
an order of magnitude down on
conventional X-ray methods, in addi-
tion to revealing far more detail.
The Argonne work was promoted
in the early days by Ron Martin and
the recent results were reported
by Steven Kramer. One of our fa-
vourite remarks is Ron’s ‘Anyone
who closes down accelerators like
the ZGS needs his head exarmnined
and here at Argonne we are devel-
oping just the tool to do it with’,
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A CHEER for Fermilab

The annual Woods Hole meeting
of the US HEPAP subpanel in early
June, which surveys the US high
energy physics scene, received a
submission from Canadian physi-
cists for the construction of an elec-
tron machine at Fermilab to make
electron-proton colliding beam phy-
sics possible. The machine goes by
the name of CHEER — Canadian
High Energy Electron Ring.

For many years, the Canadian
high energy physics community has
benefitted greatly from contacts
with its near neighbours in the US
and from access to advanced accel-
erator facilities, like Fermilab. In
April 1979, the Canadian Institute
of Particle Physics (IPP) decided to
review the contributions Canada
could make in the next five to ten
years. A Workshop discussed a

The injection end of the radio-frequency
focusing quadrupole which has been
successfully tested at Los Alamos. Tank
diameter is 11 cm. The new RFQ technology
{see May issue, page 108) may have fruitful
applications in several accelerator schemes.

{Photo Los Alamos)

wide variety of projects and
emerged with a proposal to study
the feasibility of electron-proton
physics.

An Electron-Proton Steering Com-
mittee has been set up with Richard
Hemingway (IPP) as Chairman, Na-
than Isgur (Toronto) as Physics
Coordinator, Doug Stairs (McGill)
as Machine Coordinator, Cliff Har-
grove (National Research Council,
Ottowa) as Detector Coordinator
and Jim Prentice (Toronto) as Stra-
tegy Coordinator.

Workshops were held at Fermilab
in February and Toronto in April,
and a third is scheduled at Carleton
University, Ottowa, at the end of
June. Physicists from twelve Cana-
dian Universities are involved, to-
gether with participants from Chalk
River, TRIUMF, the National Re-
search Council and IPP, together
with US colleagues.
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The unique physics interests of
experiments using colliding electron-
proton beams were outlined in the
article on the HERA project at DESY
(see May issue, page 99). The plan
which is emerging for CHEER fore-
sees a 300 MeV electron linac feed-
ing a 2 GeV booster. The 2 GeV
electrons would pass into a 10 GeV
storage ring, giving 10 GeV elec-
trons colliding with 1000 GeV pro-
tons from the Tevatron. Design
fuminosity is 1032 per cm? per s.
Attention is being given to ensuring
the availability of polarized electron
beams. Detector design, given the
rather restricted space in a Tevatron
ring long straight section, is under
way.

Canadian physicists are optimistic
about the prospect of securing
funds for the project, the tentative
cost estimate for which is about
60 million Canadian dollars. CHEER
is emerging in a climate of assur-
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ances of much higher budgets in
Canada for research and develop-
ment. It is hoped that the feasibility
study can be completed this sum-
mer and the proposal submitted to
the Natural Sciences and Engineer-
ing Council on 1 September with
the hope that it can be included in
the budget presentation of 31 Octo-
ber. Funding could then be released
from 1 April next year for detailed
design work, and a year later for
construction. If this optimistic
schedule is met, CHEER could be

in action in 1985.

Proceedings available

The Proceedings of the X Inter-
national Symposium on Multiparticle
Dynamics held last year in Goa,
India, are now available on order
from Prof. P. K. Malhotra, Bubble
Chamber Group, Homi Bhabha
Road, Bombay 400 005, India. Price

Leon Van Hove (left) fires the starting pisto!
for the traditional annual relay race around
the CERN site.

{Photo CERN 67.6.80)

of the 824-page volume is US$25,
£12 or SF45. A reduced rate of
US$ 17 is applicable for developing
countries. Please include US$11
for USA and Canada, £5 or SF19
as additional charges if air-mail
despatch is required. Cheques/
drafts (crossed a/c payee only)
should be drawn in favour of the
Registrar, Tata Institute for Funda-
mental Research, Bombay, India.
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BROWN BOVER!

CQK 200-4

Made in Switzerland

| | Nr.004

504579 - VI
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For fusion: use the switch tube

from _
Brown Boveri

4 Single tube for high voltage / power switch and

regulator service. Performance data include:
30 sec pulse of 100 A current and 1000 kW anode
dissipation followed by hold-off voltages of up to
150 kV.

Delivered for the MFTF System at Livermore and
planned for several European projects, as a
complete unit including tube, accessories and
SFg hood.

For full details on the Brown Boveri switch tube
technology write to Department EKR-V,

BROWN BOVERI

BBC Brown, Boveri & Company, Limited
CH-5401 Baden/Switzerland
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University of British
Columbia/TRIUMF

Research Fellowship
in Muon Spin Rotation (LSR)

Applications are invited for a Research Scientist working in the nSR
Group at TRIUMF (Tri-University Meson Facility in Vancouver,
Canada). Applicants must possess a Ph.D. in chemistry or physics and
preferably should have a minimum of 2 years post-doctoral ex-
perience; prior experience in pSR or a technically related field is desir-
able but not essential.

The successful candidate will be expected to spend about 50% of his
{or her) time coordinating the operation of a multi-user uSR experi-
mental program at TRIUMF, and about 50% of his time on research in
collaboration with one or more of the uSR groups. Experience with any
or all of the following is highly desirable since they form the basic res-
ponsibilities of the position: PDP11 computers {present system is 96K
operating under RSX 11-M), fast electronics and data acquisition
(ns time resolution, MBD, Camac), liquid He cryostats, gas handling
systems, magnet technology (mG to kG fields), beam line components
and vacuum technology.

Starting salary will be in the range $20,000 - $25,000/ annum,
depending upon age and experience. Initial appointment will be for a
term of up to three years, commencing October 1, 1980. Interested
parties should send a resume outlining experience and research
interests, list of publications, etc., and have 3 letters of recommen-
dation sent to:

Professor Jesse H. Brewer, Professor Donald G. Fleming,
Department of Physics, Department of Chemistry,
University of British Columbia or University of British Columbia,
Vancouver, B.C. V6T 1W5 Vancouver, B.C. V6T 1Y6
Canada Canada

The closing date for application is September 15, 1980.

ELEMENTARY
PARTICLE PHYSICS

An Introduction

David Cheng, Vice-President, Intel Magnetics, Inc.
Gerard K. O’Neill, Princeton University

A graduate-level text for the study of matter and
energy at the extremes of high energy and small
distance, as well as a convenient reference work
for researchers, with basic topics arranged in
modern style. Exercises are included.

“This is a very nice brief introductory text to the
subject with roughly half devoted to electro-
magnetic and weak interactions and half to strong
interactions. It is up to date: not only does charm
enter together with strangeness in Chapter |
but even the SLAC experiment of summer 1978
showing parity violation in electron scattering is
quoted.”

Nature
Contents: Introduction. Electromagnetic
Interactions. The Weak Interactions. The Strong
Interactions. Appendixes A and B. Index.

1979, 432 pp., illus. Hardbound 05463 $29.50

Prices quoted in U.S. dollars. Qutside U.S.A. prices may vary somewhat from those listed,
reflecting distribution costs and currency fluctuations.
Prices are subject to change without notice.

O\IANQ%
Addison-Wesley PubIRishing Company,inc.

Advanced Book Program, Reading, Massachusetts 01867, U.S.A.

P.O. Box 363, Crow’s Nest N.S.W. 2065, Australia
53 Bedford Square, London WC1B 3DZ, U.K.
De Lairessestr. 90, Amsterdam 1071, The Netherlands
36 Prince Andrew Pl., Don Mills, Ontario M3C 2T8, Canada.

Silent 745

Texas
INSTRUMENTS

mobile communication
— portable data terminal
— noiseless thermal printer

i — acoustic couppler (PTT approved)

i X PR

slenr 700

terminals
from

ERNI + Co.
aktro-Industrie
6 Brittisellen

Fet*01/833 33 33
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Intel.__—.rnemory
4K statische Speicher in H-MOS-Technologie
mit Zugriffszeiten von 20 bis 250 Nanosekunden

2114 A 1024 x 4 BIT STATIC RAM
2114 AL-1 2114AL-2 | 2114AL-3 2114 AL-4 2114 A4 2114 A5

Max. Access Time (ns) 100 120 150 200 200 250

Max. Current (mA) 40 40 40 40 70 70
2148 H 1024 x 4 BIT STATIC RAM

2148 H-3 2148 H 2148 HL-3 2148 HL

Max. Access Time (ns) 55 70 55 70

Max. Active Current (mA) 180 180 125 125

Max. Standby Current (mA) 30 30 20 20
2149H 1024 x 4 BIT STATIC RAM

2149 H-2 2149 H-3 2149 H 2149 HL-3 2149 HL

Max. Address Access Time (ns) 45 55 70 55 70

Max. Chip Select Access Time (ns) 20 25 30 25 30

Max. Active Current (mA) 180 180 180 125 125
2141 4096 x 1 BIT STATIC RAM

21412 2141-3 2141-4 21415 2141L-3 | 214114 | 2141L-5

Max. Access Time (ns) 120 150 200 250 150 200 250

Max. Active Current (mA) 70 70 55 55 40 40 40

Max. Standby Current (mA) 20 20 12 12 5 5 5
2147H 4096 x 1 BIT STATIC RAM

2147 H-1 2147 H-zl

Max. Access Time (ns) 35 45

Max. Active Current (mA) 180 180

Max. Standby Current (mA) 30 30

8021 Ziirich

industrade ag

Gemsenstrasse 2, Telefon 01 / 363 22 30
1227 Genéve
9, rue Boissonnas, Téléphone 022 / 42 71 80
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Diamond Tools for all purposes

Our speciality

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

CBN-Tools

Other products

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

Diamond wheels and grinding pins — Diamond sawing wheels -
Diamond files and burs

Hardness testers — Glass cutters and diamond scribers
Custom-designed tools — Tool-bit repolishing work

Precise, top-quality work. First-class references

VOEGELI & WIRZ LTD CH-2502 Bienne/Biel
Diamond cutting and lapping works  Gurzelenstr. 16

Phone: 032/41 21 81

Telex: 349 195 diam ch

Precision-

a\l

o e“‘
Power- .

de \\l

'Supplies *

Stability up to 10°%8h
up to 150kV, upto20000A, upto 600KW

Supper-—fiat—-

primary switched

“ 0to 30kV- 5mA

Happinger Str.71
D-8200Rosenheim

Tel:08031/
H]N]ZHH\\H@ 66397466116
Telex:0525777
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Writeforcatalog!

Cancel your liquid
helium order. .

Get a HELIPLEX™
refrigerator.

4.5K—o

Forget about the cost of liquid helium and
the bother of handling it. With the HELIPLEX
Model CS5-308 closed-cycle refrigerator you get
stable temperatures down to 3.7K.

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

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

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

(2 A Procduats)
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Base 2/Grafici Associati

SILENA

Analog-to-digital converters and
multichannel analyzers tailored

to your needs

ADVANCED

SILENA

SILENA S.p.A.

SOCIETA PER L'ELETTRONICA AVANZATA
20133 Milano

uffici: Via Negroli, 10/A

laboratorio: Via Negroli, 6

Tel. (02) 7490565 - 713871

ELECTRONICS

Sales agents in Benelux, Canada, France, Germany and Great Britain.

1024, 2048, 4096 channels NIM MCA’s

106 - 1 counts per channel
X-axis expansion

Roll

Character generator

Selection of any number of ROI's
Spectra overlap

ROl integration with or without
background subtraction

Wide range of interfaces for 1/0
peripheral devices and computers
Internal timing

Automatic cycles

8192 channels ADC,
100 MHz clock rate

2048 channels Charge,

Amplitude and Time converter

0.125 picocoulombs/channel;
50 picoseconds/channel

8192 channels ADC, 400 MHz CLOCK
RATE 0.3% differential non linearity
0,025% integral non linearity



IS A DETECTOR
WITH SUB NANOSECOND
RISE-TIME
OF VALUE TO YOU?

SENSITIVITY (mAW)

TYPICAL RESPONSE
CURVES

5.006 °
WAVELENGTH (A}

IF YES

Can you live with an S-1, §-5, S-13, 8-20, or S-25 cathode?

IF YES

Will you pay $225 for it? Or $625 in a housing?

IF YES

Write, or call and talk to us about our fast rise time
phototubes and photomultiplier tubes.

IFNO

But you do need quality detectors such as Photomultipliers,
Vidicons, Silicon Detectors, InAs, InSb, and others ranging
in price from $1 to $6,000 send for our full catalog.

CALL OR WRITE FOR LITERATURE

HAMAMATS

HAMAMATSU CORPORATION ¢ 420 SOUTH AVENUE « MIDDLESEX, NEW JERSEY 08846 « PHONE: 201/469-6640
International Offices in Major Countries of Europe and Asia.

1

: D NAME

i Quick, send complete

H information on the super speed TITLE PHONE

! detector. COMPANY

H ] Not interested, but send the ADDRESS

! | nyway.

: catalog anyway CITY STATE ZIP
t
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NORD 0O

i

renforce le systeme
d’ordinateurs décentralisé

Un systéme informatique décentralisé pour Norsk Data est
fondé sur une relation homme-machine, dont I'axiome de
base est que tout besoin de capacité de calcul est local. Nos
systémes d'ordinateurs sont ainsi adaptés aux besoins locaux
comme support et outil dans la production, la recherche et
I'administration.

La possibilité de connecter plusieurs systémes locaux indé-
pendamment de leur emplacement permet ia communication
entre systémes et |a création de puissants réseaux d'ordina-
teurs.

Les systémes NORD sont entierement modulaires. Chaque
matériel ou logiciel peut étre développé et adapté aux besoins
qui évoluent sans que des unités couteuses deviennent super-
flues. Nos systémes s’étendent du mini-ordinateur 16 bits aux
complexe d’ordinateurs 32 bits avec une capacité de mémoire
virtuelle de 4,3 G-octets pour les données comme pour les
instructions.

Nos dépliants d'information sur le NORD 100, NORD 500, et
sur le traitement décentralisé des données en relévent les pos-
sibilités et les avantages.

Les ordinateurs NORD — élément fondamental d'un traite-
ment efficace des données.

214

| Norsk Data sarl, » Le Brévent », Avenue de Jura, 01210
Ferney-\oltaire

Oui, je veux en savoir plus sur le systeme Nord
de traitement « élargi » des données.

Nom

Entreprise

Adresse

IPR 015

| Téléphone

Norsk Data

Siége : « Le Brévent », Avenue du Jura, 01210 Ferney-Voltaire
Tél.: (50)408576

Paris: 120 Bureaux de la Colline, 92213 Saint-Cloud
Tél. : (1)6023366

NORD — Une alternative a etudier
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How should a MODERN A to D CONVERTER look like?

75 kHz throughput rate

12 Bit resolution

Minimum software overhead
Data derandomising
Autonomous timing
selectable input ranges
selectable data format
compact design

low price

We suggest these
features:

Short description of Borer type 1245 ADC module

Selectable input ranges from 2.5 to 10 Volts unipolar or bipolar. High impedance differential
input with two alternating sample/hold circuits. Time-overlapping data conversion, sample/
hold and input multiplexing. Autonomously controlled in synchronism with the incorporated
programmable timer or with external trigger or with software command. Converted data are
buffered in a 256 x 12 bit fifo memory which provides an interrupt before reaching it's fill.
Continuous data taking at full speed is therefore not interrupted by simultaneous asynchronous
block transfer of converted data. Readout of data in selectable format.

Ask for our technical data sheet and a quotation.

Borer Electronics AG

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

The

VC 404
the attractive universal terminal -
with the many possibilities 0 er ralgs

further economy-priced

NEW

— knife-sharp writing on are
the no-glare
green P31 screen

— new keyboard

— steel sheet covering here

compare the prices

ERNI + Co.
Elektro-Industrie
8306 Brittisellen
Tel.01/833 3333
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MULTI FUNCTION -
TRIMMERS

@® Combines Cermet trimmers
and fixed resistors into a
single prepacked circuit

® Saves PC board space

@ Better temperature tracking
than discrete components

® Increased reliability
® Available in 9 configurations

of the multiple trimmer and
network combinations.

BOURNS

Bourns (Schweiz) AG 6340 Baar
Tel. 042 /33 33 33 Telex 78 722

minntronics co., inc.

8K Byte

Cache Memory

for PDP-11/34,

11/35 and 11/40

Mod. [ss

8034P/8040P v g

Unigue Features: msmgsm g

— Increases CPU BYTE A FRRoK
speed to maximum
(20—-509% overall
improvement)
Total hardware and
software
compatibility
Large, efficient
8K Byte data
storage capacity '
Advanced parity error checkmg circuitry
Programmable control/status register (CSR)
Adjustable minimum/maximum address limits
“Growability” automatically grows with addi-
tional main memory (no further adjustments)

BYTE B ERROR

PARITY ENABLE

Computer-Systeme/
,K; Komponenten

ADCOMPAG, Steinwiesenstr3, CH-8952 Schlieren £ 01/730 48 48 Telex 58657

Publicité dans le COURRIER CERN

Les annonces paraissent simultanément dans chacune des
deux éditions anglaise et frangaise. Les insertions dans la
deuxiéme langue sont acceptées sans supplément. Par contre,
les frais de traduction sont facturés & part.
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Prix par insertion (en francs suisses)
Espace Surface utile (mm)
(page) largeur x hauteur 1 5 10
insertion insertions insertions
' 184 x 267 1300 1200 1100
2 184 x 130 !
88 x 267 700 650 600
s 88 x 130 380 350 320
Supplément
pour une couleur 1200 Fr. s.

Pages de couverture :

Couverture 3 (1 couleur) 1450 Fr. s.
Couvertured » » 2050 Fr. s.
Date de publication 1er du mois
Délai de réception des
films positifs et textes Le 18" du mois précédent

Les frais de fabrication des films
sont facturés a part

60 ou b4 suisse {150 anglaise et
francaise)

Les annulations parvenues apres
le 18" du mois précédent ne sont
pas prises en considération

La publicité est limitée a 50% du volume de la publication.

Les demandes seront satisfaites dans l'ordre strict de leur
réception.

Trame offset

Pour toute demande de renseignements,
s'adresser a:

Micheline FALCIOLA / COURRIER CERN - CERN
1211 GENEVE 23 SUISSE
Téléphone (022) 834103 Télex 23698
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Stesalit resolves your
individual problems

in fiherglass
construction

— for science

and advanced technic.

Frames for

proportional chambers

spark chambers

drift chambers

coasting boxes for Cerenkov counters
space research

and medical assistance.

Such parts can also be
manufactured in combination

with carbon fiber.

Stesalit AG

Kunststoffwerk

CH-4249 Zullwil SO

Telefon 061-8006 01

Telex 63182 03.001

After the portable instruments. ..
Aprés le portatif...

LE FIXE
THE STATIONARY INSTRUMENTS

in radiation protection
en matiere de Radioprotection

NARDEUX is among the first
NARDEUX s'impose parmi les tout premiers

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

: Contréleur
COUNTERS mains-pieds o + [}y

COMPTEURS o + By hands and feet
2 < 8O0 um2 monitor

circulation de gaz
gas circulation

O nardeux

Commercial office in the PARIS area:

Antenne commerciale, région parisienne:

17, rue Paul-Bert, 92120 Montrouge - Tél. 665 24 29
LA VALLEE DU PARC, Z.1., 37600 LOCHES - France
Tél. (47) 59 32 32, télex 750 808 F
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ADRET 7100B

GENERATEUR DE SIGNAUX AM/FM/PM AVEC STABILITE
D'UN SYNTHETISEUR

® 100 kHz a 650 MHz (1300 MHz)
® Résolution 1 Hz

® Modulation parasite < 1 Hz
® Gestion par microprocesseur

e C i
ompatible aux normes |IEEE 488 Demandez nos fiches

® Bruit de phase 134dB/Hza 12,5 kHz techniques détaillées!!

Représentation générale ’) ROSCHI 3000 Beme 31, P.0.B. 63

et service

Télex 32137

pour la Suisse : 7 Telecommunlcatlon S A Taiéphone 031 442711

T e SYSCom
GENERAL OPTRONICS CORP.

PULSE/IMPULSE GENERATORS
AVTECH ELECTROSYSTEMS LTD.

Pulse Generators (ns, ps)

Laser Diodes, Laser Transmitters Impulse Generators {(ns, ps)
Laser Instrument Sources Monocycle Generators (VHF + UHF)
Fiberoptic Communication Systems Accessories

@ i @@M SYSCOM AG, Limmattalstr. 220, CH-8049 Zurich
ENGINEERING Telefon 01 56 03 02 Telex 58 577 sysco ch




PRECISION GOMPONENTS
FOR Illll.‘lMll ll[ﬁ[llﬂl.‘ll & NUGLEAR POWER

BELLOWS EXPANSION JOINTS

VACUUM VESSELS
TOKAMAKS
BEAM TUBES
THIN-WALL FABRICATIONS
METAL SEALS
FLEXIBLE METALLIC HOSE
TRANSFER LINES
COUPLINGS
AII—stainless—steel {hin-wall. vacuumvessel st.agmen;;;r‘\dMimr;;e’rh(‘ediéie, ported,u
sections prior to final assembly for the HBTX1A experiment at the UKAEA Laboratory
at Culham.
Avica Equipment Ltd., Avica International
Mark Road, Hemel Hempstead, BP147 Principauté de Monaco
X Hertfordshi.re. HP27DQ o Tzlzshone: (93) 30-09-39
GRDUPOF CDMPANIES G E:Estzwgg;.sgemel Hempstead 64711  Telex:469771 MC

Power Supplies & Test Equipment
Miniature to Multi-Megawatt . . . . One Source.

For FREE Literature Request: © HP7104 Kilovolt Meter, 0 HP7206 Power Supplies
For Complete Product Listing Send for FREE Short Form Catalog HP7700.

Eﬁpotronics Applied High Voitage Technology for industry Science and Utilities.

HIPOTRONICS INC.
(914) 279-8091, TWX 710-574-2420, Amex Symbol: HIP P.O. Drawer A, Brewster, N.Y. 10509

.
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FLOWMETERS

Calibrated and non-
calibrated instruments for
liquids and gas

type 1100
Available from our stock
in Zurich

HeranS lenses, mrrs,

Quartz glass

cuvettes, hatches,
disks, prisms,
rods, tubes

Triple prism in isotopic and homogeneous
SUPRASIL quality, deposited on the moon in

a retro-reflector-system as part of the
Apollo program.
Ask for further information S

A N

Oerlikonerstrasse 88
Tel. 01/311 40 40
8057 Zurich

WIisSAES

formerly Wismer AG

Advertisements in CERN COURIER

All advertisements are published in both English and French
editions. Second language versions accepted without extra
charge.

Cost per insertion (Swiss Francs)
Space Actual size {mm)
(page) width by height 1 5 10
insertion insertions insertions
e 184 x 267 1300 1200 1100
1 184 x 130
88 x 267 700 650 600
g 88 x 130 380 350 320
Supplement for
one colour 1200 SwF
Covers :
Cover 3 (one colour) 1450 SwF
Cover 4 » » 2050 SwF

Publication date 1st of month of cover date

Closing date for

positive films and copy 1st of month preceding cover date
The cost of making films and of trans-
lation for advertisements are charged
in addition .
60 or 54 Swiss (150 English)
Advertisements cancelled after 1st

of month preceding cover date will

be invoiced

Advertising space is limited to 50% of contents and insertions
are selected on a strict first-come first-served basis.

Screen (offset)

All enquiries to:
Micheline FALCIOLA / CERN COURIER - CERN

1211 Geneva 23 Switzerland
Tel. (022) 834103 Telex 23698
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p.e. Réducteur type 2/1H

Entraxes: 47,5 mm

Couple max. admissible a I'axe de sortie:
25Nm

Charge radiale admissible: 370 N
Réductions i: 72; 60; 50; 42; 36; 30; 24,5;
20,5;18;16; 11,7; 8,5; 5

a combiner avec

o]

|
Moteur type [_ E
HFV 45/65/70 :
HFV ST 45/65/70 ol g | 4
VFV 50/65/75 i
VFV ST 50/85/75 !
EFV 65 % ' 2
EFVa65 Jof e - : o | 1
EFV ST 65 g i H w3 8
MFV 65 TSy ; _'fo 1
MFYV a 65 i L ©
MFV ST 65 192 208

38 114 ?(aj
190

® Qualité supérieure

® Haute précision

@ Stabilité des prix

@ Délais raisonnables

@ Information compétente

sont les avantages qui économisent des ‘
frais et la base de confiance de nos clients. |

Th. Zurrer + Cie
Birmensdorferstrasse 470
8055 Zurich (Suisse)
Téléphone 01 352555, Télex 54506 tzco
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CAMAC - CRATES

l Cern - standard 099 approved 1978
FHD-HV1-with a new designed digital
display

New in production:

B Cern - standard 199 approved 1979
FHD - HV 4 - for RMH - Systems

B Cern standard 299 approved 1980
FHD - HV 5 - with uprated % 24 Volt

Pleaseaskfordetailedtechnical datas.

Danmark: Switzerland: - | Spaldingstr. 74
i/s trimatic Canberra-Stolz AG kcﬂ wehrmann :
Telefon: (02) 650089 Telefon: (056) 84 01 51 2000 Hamburg 1
We are looking for further agencies in several Tel. (040) 241511
countries s D 9 LL]ES Telex 2163043

precision light guides

Expertise in handling all types of scintillator material

Backed by many years of experience, a leading UK manufacturer now offers
their highly sophisticated and specialised service throughout Europe.
Full design, manufacturing and technical facilities available.

For a fast and efficient service contact:

Carville Limited, Station Road, Dorking, Surrey
Tel: (0306) 81681 Telex: 859444
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AcryLic scintillators: altUStlpe

range of inexpenSive scintillating materials

Exists in sheets and thick blocks

Both the scintillating and the W.L.S. (Wave Length Shifters) ALTU-
STIPES are the result of a close collaboration between the French
Atomic Energy Commission (D. Ph P.E./STIPE) and altulor
Corporation, the major French producer of acrylic resins altudaé

altulor
Group CDF CHIMIE — TOUR GAN — Cedex 13 — F. 92082 — Telex: NORSO 610 804
PARIS LA DEFENSE 2 — FRANCE

InJ=E]le| Electronic

information

AUGAT

leader in IC
packaging

Series 800 DIP
sockets and
Series 700 lead

Single Eurocards
have 35 pat-
terns, double

socket carrier cards 85.
assembly Universal can
feature Augat’s have conti-
two-piece nuous rows of

contacts suita-
ble for 8 to

40 pin IC’s.
Available ex stock.

machined tape-
red entry contact
assembly.

Inner contactis gold.
Sleeves available in
gold or tin plating. Avail-
able from 6 to 40 pins
ex stock.

:
i

terminals

swocke'ts

Teflon sockets for
TO-5 outline. 6, 8,
10 and 12 con-
tacts. Ultra low
profile glass
filled nylon
transistor and

1

Holtite I,
Y

IC sockets.
All these S,
products are Available
ex S1oCK.
manufactured
[ ] *
in Switzerland

Dewald AG International enquiries:

Seestrasse 561, 8038 Ziirich  Augat SA, 9, allée de la Vanne, F-94263 Fresnes
Telefon 014513 00, Telex 52012  Telefon 668.30.90
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CAMAC

The STand-Alone CAMAC Computer systems
STACC

from SEN ELECTRONIQUE

feature:

* hardware and software compatibility
+ with parallel and serial CAMAC branches
with interleaved local/remote cycles the
best solution when debugging large
systems

* completely stand-alone system for test
purposes

* up to 23 CAMAC slots free for user’s module

* CAMAC branch, RS§232C, HPIB and IBM
format floppy disc links

* high level powerful NODAL interpreter
with automatic bootstrap and disc files
support

* more user’s space for application programs
than in most mini-computer controlled
CAMAC systems

* and a very competitive price

STACC Systems consist of;

1 full-width well proven silent CAMAC Crate

1 A2 Crate Controller or 1 L2 Crate Controller
and
1 Auxiliary Crate Controller with 16K-16bit RAM, up to 8K EPROM, TTY and RS232C interfaces
or
1 Stand-Alone Crate Controller with 16K-16bit RAM, up to 8K EPROM, TTY and RS232C interfaces

— 1 dual drive 2.4 Mbyte intelligent floppy disc controller

options include:

double byte universal EPROM programmer
triple high-speed buffered RS 232C interface
HPIB interface

— etc...

France: ORTEC Sarl; 7, rue des Solets: Tel. (1) 6872571 - Tlx 202553F, F-94 RUNGIS — Germany: SEN ELEKTRONIK
GmbH; Brandsticken 11; Tel. 041 802046 - TIx 2163705d, D-2000 HAMBURG 53 — DIDAS Digital System; Radspielstrasse 8;
Tel. 089 916710 - Tix 529167d - D-8000 MUNCHEN 81 — Switzerland: SEN ELECTRONIQUE SA; CP 39;
Tel. (022) 442940 - Tix 23359ch - CH-1211 GENEVE 13 — SEN ELEKTRONIK AG; Austrasse 4; Tel. (01) 9455103;
Tix 58257¢h - CH-8604 VOLKETSWIL — United Kingdom: SEN ELECTRONICS LTD; London Street; Chertsey; Tel.
9328.66744 - GB - KT168AP SURREY — OFFICES THROUGHOUT THE WORLD.

Headquarters:

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




When you’re hot and under

pressure feed through
with Ferranti

Ferranti supply ceramic to metal seals for all kinds of
situations where a leak tight insulated connection is needed into high
pressure or high vacuum systems, especially where high temperature
IS involved.

We have been making ceramic to metal seals for many years
for use in the nuclear power, aircraft and communication industries,
and for lots of other special applications.

For further information and literature, contact

Ferranti Electronics Limited, Fields New Road, Chadderton, Oldham,
Lancs. OL9 8NP

Tel: 061-624 0515 Ext. 215 & 249 RRANTI
Telex: 668038 FE

Ceramic to metal seals

Pour vos imprimés
consultez

PRESSES CENTRALES
LAUSANNE S A

7, rue de Geneve Téléphone 021 205901
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- LARGE

. CALORIMETERS?

XP2008
and XP2012
contributeinUA1and UA 2
pp CERN experiments with

A completerange of modern PMTs for industry and physics Stabi I ity

cathode stability

- [ ]
number pulse |resolution LI nearlty

PMT of linearity 137Cs
@ type |stages|16h/0,3pA|1-0,1pA| (MA) Q'

| e s «» | BBQity

20 | s | Gonsiste

200 7.2 nSI ncy

200 7.4

1
!
;120 | 72 | Resolution
0
;

XP2008 | 32 {superA| 10 1
XP2012} 32 | bialkali| 10 1
XP2202 | 44 | bialkali | 10 1
XP2212| 44 | bialkali | 12 1
XP2030| 70 | bialkali| 10VB 0
XP2050 | 110 | bialkali | 10VB 1

*) with a specially tailored bleeder

8 40%) 72

o | 75 | Economy

Matching the BBQ emission meet the most critical-parameter Philips Industries,
spectrum (BBQity), these PMTs for system resolution: GAIN STABILITY.  Electronic Components
and Materials Division,

We've set the standard for over 20 years -cindnoven, The Netheriands

pHitps]  Electronic pH I LI ps
% Components

and Materials



Between your electric
Input ) and output signals

the interference-free
UHNER Fiberoptic-System.

Compare the same signal after crossing an area of
strong efectromagnetic interference: Left on a copper
coax line, right on an optical glass fibre.

Light signals travelling along glass
fibres are immune to electromagnetic
interference

They cannotinfluence each other (no crosstalk).

Electrical insulation between
transmitter and receiver

Transmitter and receiver of the system are
electrically isolated.

You are invited
to order your free copy

of the data slide rule for RF calculations
at your SUHNER-representative.
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No risk of short circuits or arcing

No need for grounding or shielding. Saves
space and weight. SUHNER «Series 9820» is a
comprehensive range of components with
various transmitters, receivers, and cable types
permitting the building of fiber optic transmis-
sion lines tailored to individual applications. The
system is especially suited to those users who
want to benefit technically and economically
from the well-known advantages of fiber optics
without havingtodealwiththe specificproblems
of optical transmission. The main fields of appli-
cation are in process control, data processing,
aircraft, and chemical industry.

Detailed technical

literature is available. , S
Don't forget to ask for
your free data slide rule
that covers the entire

RF spectrum.

HUBER+SUHNER AG

CH-9100 Herisau /Switzerland

A W. Kelilitz, 1015 Wien 1, Telex 112745, AUS Huber+Suhner, Dee
Why, N.SW. 2099, Telex 20475 B F. Léger, 1030 Bruxelles,
Telex 24056, D Suhner Elektronik, 8 Munchen 90, Telex 529767,
DK Crimp A/S, 3450 Allerad, Phone (03) 274422, E Redislogar,

' Madrid-2, Telex 23967, F Tékélec Airtronic, 92310 Sévres,

Phone (1) 534 7535, GB Suhner Electronics, Bicester, Telex 837 615,
1 A. Hofmann, 20124 Milano, Telex 311366, IND Rashmi Enterprises,
Bangalore-560011, J Repic Corporation, Toshima-Ku, Tokyo,
Telex 2723523, N C. Bredengen, Arvoll-Oslo 5, Phone 152360,
NL Blessing-ftra, 3011 ST Rotterdam, Phone (010) 113455,
NZ Deverell Associates, Lower Hutt, Phone 687277, 8 D. Carlberg +
Son, 18109 Lidingo 9, Telex 11167, SF Orbis Oy, 00421 Helsinki 42,
Telex 123134, USA Micro-Mode Products, EI Cajon, CA 92020,
Telex 910-331-16-73, ZA Electronic Building Elements, Pretoria,
Phone 789221,
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Automate

your

laboratory

fi

Our 8030 CONCEPT system for total process
control is an economical solution to your most
demanding needs in laboratory automation.

Here is everything you need - a powerful micro-
computer system, compatible software, process
interface modules, accesseries - all in a single
package ready to set up and operate. Because it is
modular, the CONCEPT can be configured for
use with virtually any instrument found in the
scientific environment - spectrometer, chromato-
graph, analyzer, detector, scanner, processor,
microprobe - you name it. A wide selection of
interface modules insures all the sensitivity and

precision you need for consistent and accurate th t t I
measurement, " e o a

- Ihese benefits reduce your operating costs:

Flexible Interfacing. Choose from hundreds of system way. S

standardized 1/O modules designed to the cost-
saving ANSI/IEE-583 standard for computer auto-
mated measurement and control {CAMAC).

L

® Maximum Uptime. Increase your process uptime
with proven design concepts and reliability. Your
8030 CONCEPT has a full two-year warranty.

|
e Economical Expansion. Automate an entire research WIth our new
installation as efficiently as a single experiment.

Modularity and standardization permit limitless

expansion with minimal expense. B D 3 o co N c E p T
® Minimum Installation Costs. Move your CONCEPT

system guickly and easily into your process environ-
ment. Distributed data acquisition and control
reduces your interface wiring costs, while screw
termination panels permit fast, error-free field wiring.

Please contact us for additional information

6\‘]9*66“0 Kinetic Systems International S.A.

Dept. CC780 * 6 Chemin de Tavernay + 1218 Geneva, Switzerland » Tel. (022) 98 44 45 » Telex 28 9622
KineticSystems Corporation * 11 Maryknoll Drive » Lockport, Hlinois 60441 = Tel. 8158380005 » TWX 910 638 2831

CERN Courier, July/August 1980 227



Gaz techniques
Gaz purs

Gaz ultra-purs
Gaz spéciaux
Mélanges de gaz

Technical Gases

High Purity Gases

Ultra High Purity Gases
Special Gases

Mixed Gases

Technische Gase
Reine Gase
Hochreine Gase
Spezialgase
Gasgemische

Al(CiHs)s CHs  Kr
Ar C.Hs  NH,
AsH, CH, NO
BCl, CH, NO,

BF3 C4H10 N2
BZHG C4H14 . NZO
CF, CiHie  NO,
CH, CsH,, Ne
(CN), CeHia O
CoO CH,s PFs
COCl, CIF, PH,
Ccos Cl, SF
Co, D, SO,

C,H, GeH, SeH,
C,H, HBr SiH, Cl,
C.,H,O HCI SiH,

C,H, H,S Zn(C,Hg),
He etc.

Equipements pour la mise en
oceuvre de gaz
Equipements cryotechniques

Equipments for manifold
installations and low pressure
gas handling

Cryogenic equipments

Gasversorgungsanlagen und
Armaturen
Kryotechnische Apparate

Documentation ] { required

désiré
Visit(e)/Besuch O \ erwiinscht
Name/Nom
Firma/Ets.
Tel.
Adresse

Division Scientifique
Bern 031 5322 22 / Ziirich 01 44 2411 / Genéve 022 29 6166

e e e



