News from abroad

TRIUMF

The Canadian government announced, in
April, initial grants amounting to $1.3 m
for a cyclotron to be built at the University
of British Columbia. The project is known
as TRIUMF, an acronym for TRI-University
Meson Facility since it was initially pro-
posed by three Universities — Victoria,
Simon Fraser and British Columbia. The
University of Alberta joined the group in
1967. TRIUMF is intended to provide an
advanced instrument for intermediate-
energy physics to serve particularly the
scientists on the West Coast of Canada.

Together with the Zurich cyclotron
(which will be covered in a future issue)
and the Los Alamos linear accelerator (see
page 132), TRIUMF will be a major centre
for meson physics research as from about
1974.

By incorporating two comparatively
recent advances in cyclotron technology,
it will be able to produce protons in the
energy range 200-500 MeV with a beam
intensity a thousand times higher than at
existing equivalent machines. Research

will be possible using the proton beam
itself, intense beams of pions and muons
and a high flux of thermal neutrons.
TRIUMF also has the great advantage that
all these beams can be produced and
used simultaneously (see Figure).

One of the two advantages which yield
the higher performance figures for the
machine is the use of sector-focusing. This
involves replacing the conventional cyclo-
tron magnet by specially shaped magnet
sectors which introduce strong (or alter-
nating-gradient) focusing and maintain a
constant revolution frequency for the
particles so that the r.f. accelerating
frequency can also be held constant
(rather than adjusting to the revolution
frequency as in the synchro-cyclotron).

The second development involves pro-
ducing and accelerating a beam of
negative hydrogen ions (H") rather than
protons. In the ion source an electron is
added to the hydrogen atom and it is this
negative ion which is injected into the
cyclotron. When the desired energy has
been reached, the ion is stripped of its
two electrons by being passed through a

very thin foil (for example, 0.00004 cm
berylium), thus releasing the proton. The
advantage in this procedure is that, since
the protons are of opposite charge to the
accelerated ions, the magnetic field of the
cyclotron bends the protons out of the
machine. This circumvents one of the
major problems of cyclotrons which
accelerate protons — the problem of
extracting the protons. Extraction efficien-
cies on proton cyclotrons rarely exceed
50%, while TRIUMF will achieve 99%.
Overall efficiencies of TRIUMF will be at
least 80% at full energy, rising to 95% at
lower energies, the losses arising from
dissociation of the negative hydrogen ions
and not from the extraction process.

Negative ion cyclotrons require, how-
ever, a bigger magnet and a lower vacuum
(almost 17 m overall diameter and 1077 torr
in TRIUMF) than their proton equivalents.
The idea of H™ cyclotrons has been deve-
loped principally at University of California,
Los Angeles where it was first shown to
work in 1961. (50 MeV machines acceler-
ating H™ ions are now in operation at UCLA
and at Manitoba.) The design of TRIUMF
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A schematic diagram of TRIUMF. The way in
which meson, proton and neutron research, can
be carried out simultaneously can be realized
from the lay-out of the extracted beam-line.

A 1/20 scale model of the TRIUMF magnet. Four
Canadian Universities are now involved in this
cyclotron project — University of British
Columbia is responsible for the cyclotron itself,
University of Victoria for the beam-transport
system, Simon Fraser University for the neutron
dump facility, and University of Alberta for one
of the large experimental areas and the
computing and data handling facilities.

owes a lot to a similar proposal from
UCLA which was turned down in favour of
the higher energy Los Alamos linear
accelerator.

A few further features of the machine
are as follows. Because of the need for
high vacuum, the ion source, with a 10 mA
output current, is external to the cyclotron
and the beam is injected axially at
200 keV. The r.f. system operates at a
frequency of 23.8 MHz (the rotation
frequency is 4.76 MHz) and gives a
maximum energy gain per turn of 400 keV.
There are six magnet sectors, each weigh-
ing 580 tons, providing a field rising to
5.93 kG at the 500 MeV orbit. The macro-
scopic duty cycle of the machine is 100%.

The total cost of the ‘meson-workshop’
to be built around TRIUMF is estimated as
$27 million and the machine is expected
to be in operation by 1974.

Weston Easter Egg

The fertility of the group working on the
American 200 GeV project continues to be
made manifest — they have laid an egg

% We have just learned from NAL that the

and are looking at it. A proposal to
include a storage ring in the main ring
tunnel was resurrected by R.R. Wilson
over Easter week-end and became known
as the Easter Egg.

The purpose of the Easter Egg is to
ease the problems of injection into the
main magnet ring and to take the pressure
off the booster, the most difficult compo-
nent of the new generation of acceler-
ators. The machine design described in
CERN COURIER vol. 8, page 31, involved
a fast-cycling 10 GeV booster operating at
15 Hz. Thirteen pulses from this booster
fill the circumference of the main ring in
0.8 s, during which time the magnetic field
is held constant at about 500 g. This stage
in the magnet cycle is known as the
‘injection platform’.

If a storage ring, operating with a fixed
magnetic field of 500 g, were included in
the main ring tunnel, it could be fed con-
tinuously with protons from the booster
(over the whole magnet cycle) and injection
into the main ring would be a straight-
forward transfer from the storage ring.
There would be no need for an injection

Egg has been dropped.

platform and the booster could operate at
a lower repetition rate (5 Hz). While retain-
ing the design intensity of 1.5 X 1013
protons per second (running without flat-
top), the storage ring would make it
possible to reduce the number of protons
per pulse or to increase the time for
acceleration (since the 0.8 s filling time
would be eliminated). The lower repetition
rate of the booster would more than halve
the cost of its radio-frequency system and
go a long way towards financing the
storage ring itself.

The addition of the Easter Egg adds a
further stage to the machine but it is a
very easy stage to design and construct
though injection and ejection into and out
of the egg may be complicated.

It could consist of an iron box of rect-
angular cross-section strung up from the
roof of the main ring tunnel with simple
magnets (coils wrapped around to provide
the bending and focusing fields) with no
precise alignment.

A first look at the Easter Egg in relation
to the 300 GeV design indicates that,
because of the different acceptances built
into the two machines, it would not be as
interesting for the European machine. The
Egg may not prove fertile for the American
machine either, but it is aninteresting idea
and is yet another reminder that the
excitement really begins when the project
team finally gets down to the detailed
design of the accelerator.

Logic from Rutherford

On 27-29 May, an exhibition of equipment
from eight UK firms was held at CERN
under the auspices of the Scientific
Instrument  Manufacturers  Association
(SIMA). It included exhibits of instruments
for low temperature work, high vacuum
conditions, radiation measurements and
fast electronics, and examples of super-
conducting materials.

Among the fast electronics exhibits was
the Miniature Logic System manufactured
by Eliott Process Automation Limited which
has evolved from the work of an elec-
tronics section at the Rutherford Labo-
ratory led by P. Wilde. (This is the work
referred to in the last issue of CERN
COURIER, page 107.) The section was
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confronted with the task of developing fast
electronics, to cope with the very high
rates at which counter and spark chamber
experiments accumulate data, at a time
when no appropriate system was commer-
cially available from Europe.

In many experiments now being carried
out at particie accelerators, hundreds of
electronic units can be involved in distin-
guishing the required event from a host
of others, in controlling the firing of spark
chambers, in feeding information on the
good events to a computer and so on. The
electronics take the decisions involved in
performing these various operations and
are often referred to as the logic. In order
to take advantage of the high speeds and
multiple detection capabilities of modern
detectors, and of the insatiable appetite of
modern computers, the logic has to be
fast — making decisions on a nanosecond
timescale.

The Rutherford system overcomes two
limitations in speed. It uses tunnel diodes
and tunnel rectifiers, capable of operating
at rates up to 180 MHz, for the stages
where the fastest logic is needed, revert-
ing to transistors (capable of up to about
80 MHz) only for stages where slower
speeds are acceptable. It also reduced
the physical distances over which pulses
had to be passed. The importance of this
can be realized from the fact that transferr-
ing pulses from place to place eats up
time at the rate of about 5 ns per metre.

The electronic circuits in the system
are standard but what is new is the way
in which they can be packed together to
form an extremely compact and versatile
assembly. Individual circuits are mounted
on miniature cards 8 X 6 cm? and up to
62 of the cards can be stacked vertically
in a rack unit which supplies stabilized
power to each card via connections on
the back edge. Connections between the
circuits are made with miniature co-axial
cables.

The system was first used (with success)
in an experiment at the Rutherford Labo-
ratory to measure asymmetries in negative
kaon scattering on polarized protons. The
team was led by J. Thresher who will also
lead a team coming to CERN in the Autumn
bringing eight racks of the Miniature Logic
System with them.
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One of the cards, 8 X 6 cm?, carrying a circuit
used in the ‘logic’ developed at the Rutherford
Laboratory. The commercial version has small
changes particularly in its connection supports.

A front view of one of the rack units showing how
the cards are slotted in, a maximum of 62 par
rack, with very short leads connecting the
individual circuits.

(Photos Rutherford Laboratory)

CERN Stores

The Surplus Stock and Salvage section has a large
selection of new and used electronic and electrical
spare-parts, also used electronic components in
good condition.

Those interested should contact the Head of Stores
for further information at the following address:

CERN - 1211 Geneva 23.




This modern crystal gazer can foretell the
future of a germanium crystal with
surprising accuracy — surprising, that is
unless you know the amount of painstaking
work which goes into its preparation

as a lithium drifted spectrometer. He
knows that the plated ring of copper on
the top surface indicates a drifted depth of
15 mm and an intrinsic volume of 80 cc.
Within a few days his forecast will be
verified by efficiency measurements made
using calibrated radioactive sources. This
particular detector has been drifted to
comply with a customers own stringent
requirements. However, we also market a
standard range of detectors which is the
largest in the world. The two detector
shapes shown right are currently the most
popular, and are available as standard in
volumes up to 40 cc.

o
oo

The system energy resolution is improved TRAPEZOIDAL
by fitting a cooled preamplifier first stage. PR
Field effect transistors, specially selected
for low temperature operation, are thermally
‘floated” at 30-70°C above liquid nitrogen
temperature to optimise their contribution compton ratio
to the spectral peak width. (Ref. Smith and
Cline, IEEE Transactions on Nuclear
Science, June 1966, Vol. NS-13, CHNDRICAL
pp 468-476).

And now we are delighted to announce

that optimized performance can be N nitormity
obtained by using lithium drifted s suparior |

timing resclution

germanium counters with the new
International Series (compatible with
USAEC TID- 20893 standards) of
modular electronics. The graph right shows
the excellent spectral resolution obtained Seres slecronic mdules.

as a function of count rate using a 30 cc :_____/
detector in conjunction with an NE 4603

amplifier incorporating pole zero R
cancellation. -7 -

Count rate versus energy resolution
measurements taken with a Nuclear
Enterprises 30 cc lithium drifted
germanium detector and International

ENERGY RESOLUTION keV

Why not contact us to see how your future
analyses of gamma spectra can be improved.

an NUCLEAR ENTERPRISES LIMITED

SIGHTHILL, EDINBURGH 11, SCOTLAND. TELEPHONE: 031-443 4060
TELEX: 72333 CABLES: ‘NUCLEAR, EDINBURGH’
Bath Rd., Beenham, Reading, England. Telephone: Woolhampton 2121, Telex: 84475

Associate Companies: Nuclear Enterprises Inc., 935 Terminal Way, San Carlos, California
Nuclear Equipment Corporation, 931 Terminal Way, San Carlos, California
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TUBES ELECTRONIQUES

GAMME ETENDUE POUR TOUTES APPLICATIONS PROFESSIONNELLES A GRANDE FIABILITE
Série homogéne de tubes pour applications industrielles

KLYSTRONS DE PUISSANCE pour émet- TUBES DE PUISSANCE pour amplificateurs haute et basse

teurs TV, accélérateurs linéaires, synchrotrons fréquence, modulateurs & impulsions, régulateurs de tension.

™

F 2055 - 500 kW créte F 2042 (KA 437) F 6046 - Triode pour impulsions de 6047 - Etage final d'un émetteur
250 kW moy. ou CW 30 MW cr/25 kW moy. de radiodiffusion de 600 kW

500 MHz Bande S 18 Mw
Pour accélérateurs de particules

-

F 2009 - 30 kW moy. e 590 & 830 MHz pour émetteurs TV CMP 1115 - " Carpitron” pour télécommunications spatiales - 500 W/5925 a
6425 MHz

AUTRES FABRICATIONS _TUBES D'EMISSION PROFESSIONNELS ET POUR APPLICATIONS INDUSTRIELLES e CARCINOTRONS " O'' ET '*M "eTUBES A ONDES PROGRESSIVESTYPES
“0'" ET A CHAMPS CROISES e KLYSTRONS OSGCILLATEURS ET DE PUISSANCE e MAGNETRONS e ALTERNATS e TUBES A RAYONS CATHODIQUES ET A MEMOIRE e MINIATRON e
SUBNITRON e TUBES REPETEURS e TUBES CERAMIQUES e GENERATEURS DE BRUIT e INDICATEURS AU NEON e TUBES D'AFFICHAGE e ELECTROLUMINESCENCE e LASERS A
GAZ e FOURS A VIDE e PASSAGES ETANCHES e POMPES IONIQUES

CSF - COMPAGNIE GENERALE DE TELEGRAPHIE SANS FIL

GROUPEMENT TUBES ELECTRONIQUES
55, rue Greffulhe - 92 Levallois-Perret - France
Téléphone : 737-34-00

SP1.797
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Simtec makes them tough and ‘touchproof’

HIGH PERFORMANCE
COOLED SILICON
LITHIUM DRIFT DETECTORS

ACTUAL SIZE

@ CElectron resolution — 3.8 kev FWHM
@® X-Ray resolution — 600 ev FWHM
@® Sectioned detectors up to 20 mm deep

Detectors have a very thin 0.2 micron window (50
micrograms /cm?) and a leakage current as low as a few
picoamps at 77° K. Window is so rugged it can be wiped
clean of grease or other contamination with a solvent-
dipped swab.

EACH DETECTOR PERFORMANCE-PROVED

e 600 ev FWHM resolution on 14.4 gamma ray with
2 mm and 3 mm deep detectors.*

e 3.8 kev FWHM resolution has been obtained on 974
kev conversion electrons from BI207, with 3 mm
deep series K detector.®

e 20 kev FWHM resolution on 12 Mev protons with
2 mm and 3 mm deep detectors.*

e The 20 mm deep detectors will stop electrons with an
energy of 8 Mev, protons with an energy of 70 Mev.

Also available:

Slim rectangular detectors, active over their full width.
e Annular detectors up to 3 mm deep.

e Simtec lithium drift detectors for use at room
temperatures.

e Totally depleted, all diffused.
o Rectangular.

If you're not using Simtec cooled silicon lithium drift detectors now,
write, call or cable for complete information and prices.

* Results obtained using Simtec P-11 preamplifier and M-31 linear
amplifier systems. (Ask us about these too.)

simtec Itd.

. 3400 Metropolitan Boulevard E.,
Montreal 38, Canada
Telephone: (514) 728-4527

High Energy and Nuclear Equipment S.A.
2, Chemin de Tavernay,
Grand-Saconnex, 1218 Geneve,
Switzerland.

Tel. (022) 3417 07/34 17 05

Hlcalel

TECHNIQUES DU VIDE

22, avenue Edouard Herriot,
92-Le Plessis- Robinson (France)

Composants vides

(pompes primaires, pompes roots, pompes a dif-
fusion d’huile, vannes, appareils de mesure, acces-
soires, groupes de pompage).

Thermique sous vide

(fours & induction, fours a résistance, fours a bom-
bardement électronique, toutes ces installations
étant automatiques et programmeées).

Détection de fuite a 1’hélium

Chambres de simulation spatiale

Agents & distributors

Natural and
synthetic rubber

Plastic materials

Power transmission
elements

Sealing specialists
(GACO)

-
)
i’
1,
Y
o
o
1))
O)
C
-

GENEVA ZURICH MILANO
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“Selektronik adds

research advantages
and subtracts frc,>’m
research costs.

ANALYSER model 30—22 includes h.v. supply for scintillation
or Geiger detectors, pulse-shaping amplifier, pulse height analyser
and ratemeter. It can be used as a separate unit for analogue
measurements or with a scaler to form a complete scaling system
with the ratemeter as a convenient tool for tuning in on specific
energy levels. Supplied as free-standing instrument or for standard
19" rack mounting.

PRICE: £ 335 (ex Works)

SCALER/TIMER model 31—21 can be operated either as a preset
count 6—decade 500ns scaler or as a preset time 6—decade timer,
with BCD output and print control. Two instruments together
form a scaler-timer systern with the possibility of adding up
to three more units (4—channel system).

Preset count:
1000, 4000, 10000, 40000, 100000, 400000, 1000000 and
Preset time:

10, 40, 100, 400, 1000, 4000, 10000 and © seconds and
hundredths. Supplied as free-standing instrument or for standard
19" rack mounting.

PRICE: £ 292 (ex Works)

The SELEKTRONIK range includes high-voltage power supplies,
amplifiers, nuclear data loggers, automatic sample changers.
For further information, contact

Selektronik

CALCUL SA GENEVA
Case Postale 189 1227 Carouge Geneva

with twin contacts

Short bounce time

Extremely high live expectancy
Small dimensions

2 to 6 change-over contacts

Print and solderable types available
Low prices

Various types from stock

Miniature and

Low contact resistance and reliable contact making

Small-Type
Relays

Series K40

B— Reed-Relays

Micro-Executions
Dimensions:
MINIRID A g8 X 12 mm
MINIRID B g8 X 18 mm
MINIRID C @ 8 X 23 mm
MICRORID A @6 X 12 mm
MICRORID B @6 X 18 mm
MICRORID C @6 X 23 mm

Operating voltage 2 ... 24 V DC

Max. switching power
voltage
current

ERNI+Co. Elektro-Industrie
CH-8306 Briittisellen-Ziirich

Telephon 0517931212
Telex 53 699

28 W
500 V
1A

143



Everything is new!
Only the name has not changed: Ion Getter Pumps

A new range of ion getter pumps was designed, following research work by our physicists and engineers. Only
the name is unchanged. We can now offer the following advantages: « Extremely wide range of application be-
cause of quick starting at 10 Torr and total pressure below 10" Torr « High argor stability —30% of the
pumping speed for nitrogen— because of a newly designed cathode arrangement and a different combination
of materials « Extended lifetime because of special anode surfaces —flake formation is eliminated— « Pump can
be baked with its magnet to 400° C « Also available is a single unit with 120 Itr/sec pumping speed ¢ Price per
Itr/sec extremely low « Low operating cost « Power supply units available at competitive prices « Because of a
second flange easy access to the inside of the pump even when installed « Second flange can be used also
for fitting evaporator pump or inside heater or starter pump « Our c.f. flange system is identical to conflat
system « These are decisive factors. This justifies your enquiry.

®evBorn-HERAEUS

LEYBOLD-HERAEUS GMBH & CO — 5 KOLN-BAYENTAL - POSTFACH 195
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HIGH ENERGY and NUCLEAR EQUIPMENT S.A,  Tesmicatssizon, suppty ans
o maintenance centre for

* NUCLEAR ENTERPRISES LTD have the new IANUS compatible modular data instrumentation in production and can offer early delivery of the
following 10 units, in addition to the new IANUS-NIM bin complete with power supply and power monitoring panel — Counting Register, Display
Unit, Serial ADC Adaptor, Flag Unit, Parallel Input Register, Digital to-Analog Converter, Drive Unit, Parallel Input Gate, Clock Pulse Generator
and Route Unit. Many other IANUS modules are currently being developed by the U.K.A.E.A. at Harwell in collaboration with Nuclear Enterprises.
Detailed literature available on request. Ask also for details of Nuclear Enterprises Wide Range of Instruments which comply with NIM-ISONE
standards. Nuclear Enterprises offers by far the widest range of detectors for scintillation counting and spectroscopy. They also have the world
lead in the development and production of lithium drifted germanium detectors. Ask also for details of the new Nuvistor wide band Amplifiers and
Preamplifiers (2c/s to 10 mc/s).

LABEN have now announced the availability of their new low cost 4096 channel CORRELATION Kicksorter. LABEN FC 60/4096 fast ADC’s have now
been ordered by the majority of Europe’s leading research centres. A complete range of NIM plug-in units is available to interface Computers and
Kicksorters with ADC’s, Time-of-Flight units, etc... LABEN can now offer fast electronics of outstanding specifications at low cost.

SIMTEC detectors and electronics are in use in more than 40 countries at universities, research centres and hospitals. Others have been extensively
used in space vehicles and in defence devices. HENESA is exclusively responsible for SIMTEC interests in Belgium, Bulgaria, Czechoslovakia,
Hungary, Poland, Portugal, Rumania, Spain, Switzerand and Yugoslavia. The M31 low noise high performance amplifier uses unselected components.

C.S. ITALIA - the manufacturer of the highest precision gold plated printed circuits in Europe. Please send drawings and/or masters directly to
C.S. ITALIA, 48 Via Saorgio, 10147 TORINO for quotation and mention this HENESA advertisement if you are making your first contact with
C.S. ITALIA. HENESA can assist you with your overload of P.C. design work !

20th CENTURY ELECTRONICS have added to their wide range of equipment a new low cost extremely well engineered sensitive mass spectrometer,
Q 806 (mass range: 1 - 100 amu, vacuum range: 10~ torr and lower, bake out: 400° C) already on order for Europe’s largest research centre,
U.K.A.E.A. and others, and what is probably the smallest GM tube ever designed. Manufacturing licences available to other Companies.

JOHNSTON LABORATORIES The majority of the most discriminating researchers in the vacuum and gas analyses fields use Johnston equipment. It
is expensive but, of course, the best usually is! The focused mesh multiplier can always be reactivated at low cost.

SCIENTIFIC RESEARCH INSTRUMENTS have recently introduced a revolutionary medical mass spectrometer for clinical blood, tissue and respiratory
gas monitoring work. Already widely known in North America this spectrometer is now being introduced in Europe. Write for bulletin nr. MMS - 8.

SCIENTIFICA AND COOK ELECTRONICS Low cost demountable laser systems, 8 mW, 3 mW CO and portable Mc laser systems, power monitor,
spatial pinhole filter, brewster windows etc.: 2 in and 4 biaxial field electromagnets 12 channel micropumps, electronic colony counters, cell
counters, thermoblocks and syringe pumps: research and teaching spectrometers — NMR and ESR type with all associated equipment.

PITMAN outstanding performance Blood Volume Computer widely used in hospital accident, surgical, burns, medical, urological, maternity and
veterinary units. Over 70 installations in the U.K. alone. Based on the isotope dilution technique, no calculations involved, resettable memory
unit, blood volume is read on a large directly calibrated instrument in under 15 min. fully transistorized for exceptionally high reliability.

ELECTRONICS & ALLOYS INC. are the world leaders in precision evaluation and analyses instrumentation. The Scientific Instrument Range extends
to approximately 60 items and many of these are used in systems — Neutron and X-Ray Diffractometers, etc. — produced by leading companies.
The E & A Range also includes Diffractometers, Full Cycle Goniometers, Low Cost Eucentric Goniometers, etc. The latest additions to this
outstanding range of equipment are ad-Spacing Monochromator (Wavelength Changer) first used by BNL and a Deep Field Photographic
Microscope (black and white or colour) capable of examining non-planer objects with all portions of the image in exact focus. The break through
created will revolutionise research and lecturering in Medecine, Solid State, Physics, Industry (Fractures and Corrosion), Geology, Metalurgy, etc.

* Equipment is available for
demonstration and trials in
your laboratories. We can
also put you in touch with
people who have consider-
able experience in the use
of the equipment offered
by our Principals: We can
even make the arrange-
ments for you to visit these
people or the laboratories
of our Principals.

Ronald S. Stiff
Managing Director

Telex : 23 429

now operating 2, chemin de Tavernay Grand Saconnex 1218 Genéve Telephone 022 34 17 07 or 34 17 05

- - — —
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SELARTRON Exceptional performances
e s Low cost

B Mod. LM 1450 : the most recent addition
to the range of SOLARTRON dig. voltm.

W 10#V-1000V in 6 ranges

B Accuracy: £0,05% of reading
% 0,05 % of range

B BCD or decimal output

B 50 readings per second

B Isolated input

B Price: Fr. 4150.—

SCHLUMBERGER. GENEVE

INSTRUMENTATION S.A.  z0RICH Rt
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CHECK

For latest information . . . for high-speed information
retriaval . . . just check off areas of interest, clip
_ page to your card or letterhead, and mail.

. LINE = , - [] ampuiriens & stRevches
L mﬁ{)x{&ﬂ}f? L . ... [7] Dual Gated Puise Stretcher
—————— . . [] Gated Pulse Stretcher
o - [ Dual 2 ns Linear Amplifier, Variable Gain
‘ [ pual 2 ns Linear Amplifier, Fixed 10X Gain
' [] Dual Scaler Driver

JOINCIDENCE UNITS
. [ 4-Fold Logic Unit
_[11 Dual 3-Fold Logic Unit
{1 Dual 2-Fold Logic Gate
[} 5-Fold Logic Unit

[ ] oiscriminators
[ Dual 100 MHz Fixed Threshold Discriminator
- [] 100 MHz Variable Threshold Discriminator
~ [ bual 150 MHz General Purpose Discriminator
7] 150 MHz Variable Threshold Discriminatar

A ‘i‘_‘] FAN-INS & FAN-QUTS
{3 Dual 8-Fold Linear Fan-In
[} bual 8-Fold Linear Fan-Qut
_ [ Dual 4-Fold 200 MHz Linear Fan-In
[] Dual 4-Fold 200 MHz Linear Fan-Out
[] 8-Ghannel 2-Fold Fan-in

[ iME MEASUREMENT DEVICES
[] Analog Storage Time<ta-Height Converter

~ [] oiciTaL pATA ACQUISITION MODULES
. ] Quadruple 2-Fold Coincidence Latch
[ 6-Channel Gated Coincidence Latch
{1 6-Channel Fast Output Gated Latch
{1 Gated Digitizer
[} Gated 2-Decade Logarithmic ADC
71 bual 4-Decade Logarithmic ADG

{1 8-Channel 24-Bit Muitiscaler
{1 4-Channel 12-Bit Multiscaler
[ Preset Scaler
_ [J Dual 100 MHz Scaler
{] Quad 12-Bit Fixed Data Entry Unit
{1 8-Spark Multiple Time Digitizer
- [T} 80-Spark Muitiple Time Digitizer

[:l DIGITAL SYSTEM CONTROL MODULES
[7] Readout Control Unit, Automatic Address
{1 Readout Control Unit, Manual Address
; {1 Spark Chamber System Readout Control Unit

that b g uniqu capabﬂmw to bear on standard experi- W
mental problems. Modules that offer the experimenter D gig:; tSOYasg:lgo‘:iTﬂFﬁC{S
‘exceptional convenience and ease of use . . . exceptional ] Typewriter Interface
versatility and performance at very moderate cost. {71 Incremental Magnetic Tape Recorder Interface
[J Time to take inventory. Time to update your technical [] High-Speed Magnetic Tape Recorder Interface
data files. Make sure you have the latest information on [] Computer Interface
the LRS Innovator Line. Use the handy high-speed check-
 list, right. If you have a specific problem, your inquiry will D gm::‘:hafg?g_;k:"“"s AND DISPLAYS
bring prompt and specific application assistance. O] 12:Bit Binary | n' di:mr

OPPORTUNITIES EXIST AT MANY LEVELS here at 1rs for L3 24.5it Binary Indicator

engineers with experience in high-speed solid state circuits, {3 8Digit Nixie Display

both integrated and discrete. If you would like to contribute

to the development of research instrumentation—and see the LR €5  Innovators In Instrumentation
results of your efforts advance research efforts throughout the ;

world—our Chief Engineer, Carl Radmer, would be pleased to  LeCROY RESEARCH SYSTEMS CORP,

talk to you in confidence. _ 126 North Route 303, West Nyack

New York 19904
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More than coincidence. Qur new C144/N
function you want. A, B, C, f%ﬁ AC, AD, BC,
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i
*AB = A and B, AvB = A or B
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NUCLEAR INSTRUMENTATION

MODEL C144/N J s
o gladed| 3T NORMAL  MAJORITY 1 2 3 MAJORITY O(Lész(L)JOT,L/‘S/:EDJH
© MODE o 4o LEVEL g
INPUTS b
- s : COINC
. INPUTS
| UPDATING OUTPUT
A —» "I DISCRIMINATOR [ | AMPLIFIERS
S+ e
b LOGIC =) overiap our i
C =} CRCUMRY T1= K (AND) E FG HG H
MAJORITY (OF 4) _E T YES  YES YES
! D ——» __ OVERLAP OUT OUTPUTS
= K (NAND)
N —— GATED ¢ o NOT GATED
VETO
ouT —— BIN
GATE
Four direct-coupled coincidence in- eration chosen by front panel switch.

puts. Front panel locking toggle One-fold, two-fold, three-fold, or four-
switches select participating inputs in fold NORMAL operation. 1-, 2-, or
NORMAL mode; all inputs participate 3-out-of-4 MAJORITY operation. Re-
in MAJORITY mode. Input pulse pair generated YES output signals are pro-
resolution better than 5 nsec. Direct- duced by an updating discriminator
coupled, protected VETO input oper- which follows the OVERLAP output.
ates in both NORMAL and MAJORITY YES signal means, “YES, the logic re-
modes; buffered VETO output. Dual quirements were satisfied.”” The width

OVERLAP output provides AND signal; of YES output signals may be preset
Dual OVERLAP provides NAND signal. over the range 5 to 200 nsec by a high
Minimum input required for full OVER- resolution locking front panel control.

LAP output <2 nsec. Switch selected ~ Two Dual YES outputs and a Dual YES
bin gating. NORMAL or MAJORITY, op- output for high fanout.
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Write or call for detailed specifications. EG&G, Inc.,Nuclear Instrumentation Division, 40 Congress Street, Salem, Massachusetts
01970. Telephone: (617) 745-3200. Cables: EGGINC — SALEM.
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TDC 16BIT

Great Britain: 36 East Street, Shoreham-by-Sea,
Sussex

Telephone 4305

Germany: kaufsbiiro Miinchen, Kaiserstr. 10,
D-8000 Muinchen 23

HIDAC means flexibility
and reliability!

The HIDAC system is kept up-to-date even in some years by the perma-
nent introduction of new modules, which helps to automise and expand

your experiment.

Time to Digital Converter 909

The TDC 909 consists of two inde-
pendent channels for digitizing the
sonic transit time of spark cham-
bers. It consists of a special discri-
minator input-circuit giving low jitter

triggering of the subsequent 16 bit.

binary scaler, which counts the pul-
ses from a clock-generator with a
maximum speed of 20 MHz. The
threshold of the input-discriminator
is variable from 0,5 to 4,5 Volt in
steps of a 0,5Volt. For multiple-spark-
detection with wire-spark-chambers,
a special overflow-output is provi-
ded, by passing the second and all
the following pick-up signals, which
can be used to trigger second or
further channels. In this way there
is no limit to the multiple-spark-de-
tection by switching TDC’s in cas-
cade. The double-spark-resolution
is 0,5 us or 2,5 millimeters for wire-
spark-chambers. Using the LOOK-
button the contents of this 16 bit
binary scaler are displayed on the
central control unit in decimal form.

The HIDAC Data Acquisition System
is designed for collection of all
data in experimental high and low
energy nuclear physics. Many spe-
cial units are available for particu-
lar applications, such as recording
of data from spark chambers, '
doscope-arrays, time-of-flight mu
surements, pulse-height information
and counting-rates up to 100 MHz.
This equipment was conceived from
the many special units over the last
few years, together with the latest
requirements for ON-LINE control.
Our programme does not only con-
sist of a single component for the
system, but we have a fully integra-
ted range from spark chambers to
interface of computers. We do not
claim to have developed this system
entirely ourselves, but with the help
of our many customers it therefore
covers most the requirements in the
field.

On the left one the modules is
introduced.
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