An oscilloscope photograph, taken in the controf
room at the Daresbury Laboratory

on 2 December, showing the ftirst acceleration

of electrons to high energy in Nina.

The top trace is taken from a pick-up electrode
in the machine which sends out its signal

each time the electron beam passes.

The trace starts on the left when the electrons
are injected and moves across the screen

to the right, each graticule division in the
horizontal direction being equivalent to 2 ms.
The pick-up electrode therefore indicates

that electrons were orbiting the machine for
about 10 ms. In this time the magnetic field rose
to a value near that required to hold 4 GeV
electrons in the ring.

The lower trace comes from a scintillation
counter which sends out a signal when charged
particles pass through it. On the left the trace
dips when electrons are lost from the beam
while injection is in progress. [t then remains
steady until, after about 10 ms at an energy

near 4 GeV, another dip records a high

energy spill of electrons from the beam.
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News from abroad

Nina in action

The electron synchrotron, Nina, at the
Daresbury Nuclear Physics Laboratory,
UK, produced its first high energy beams
on 2 December 1966. The following day
the design energy of 4 GeV was reached
and an energy of 45 GeV was achieved
on 5 December.

Nina joins two other electron synchro-
trons, DESY at Hamburg, Federal Repu-
blic of Germany, and CEA at Cambridge,
USA, as the major electron circular
machines in the world. (A similar machine
is under construction at Erevan in Armenia.)
Within the UK itself, it is complementary
in its physics potential to the proton syn-
chrotron, Nimrod, at the Rutherford Labo-
ratory. It is also complementary in its
siting, in the north-west of England to
serve particularly the northern universities,
such as Manchester, Liverpool and Glas-
gow, whereas Nimrod is more convenient-
ly positioned for the southern universities
such as London, Bristol and Southampton.

The decision to build Nina was taken in
1962 and work began on the site in No-
vember 1963. In order to have the ma-
chine ready for physics as quickly as pos-
sible the machine designers drew heavily
on the experience of CEA and DESY and
succeeded in constructing and commis-
sioning the machine in a very short time.
Teams are already setting up their experi-
ments in the experimental hall and it was
hoped to provide them with their first
photons in January.

Nina is an alternating-gradient synchro-
tron with a ring 70.2 m in diameter with
40 magnet units and 5 radio-frequency ac-
celerating stations. Each magnet unit is
3.3 m long separated by straight-sections
alternately of 1 m and 3.5 m. The longer
straight-sections give easy access to the
beam for experiments. The design energy
is 4 GeV but the magnet and power sup-
ply system is capable of perhaps as much
as 53 GeV. Injection is from a 40 MeV
electron linear accelerator, which will also
be able to inject positrons if desired at
some later date. One of the most impor-
tant design features is that it should be
possible to accelerate currents in excess
of 1 pA and possibly up to 10 pA. If this
can be achieved it will make the beam

intensity in Nina considerably higher than
in any other electron synchrotron in the
world.

The results coming from CEA and DESY
have already shown that the field of par-
ticle physics to which Nina will contribute
is full of interest. The experimental pro-
gramme will cover such topics as the
study of the structure of the nucleon
(pioneered on the Mark 1l Stanford elec~
tron linear accele’rator), the study of re-
sonances and short-lived particles (where
beams of electrons and photons can have
some advantages over the conventional
beams at proton accelerators) and refined
tests of quantum electrodynamics.

The Director of the Laboratory is Pro-
fessor A. Merrison, now Professor of Ex-
perimental Physics at Liverpool University,
who was a well-known experimenter at
CERN in its early days. We congratulate
Professor Merrison and his staff on their
achievement and wish the Laboratory a
very successful future in particle physics
research.

Weston wins

The decision on the site for the proposed
USA 200 GeV accelerator was announced
on 16 December. From more than 200
sites, 85 were investigated by the National
Academy of Sciences to arrive at a short
list of six in April 1966 (Ann Arbor, Mi-
chigan ; Brookhaven ; Denver, Colorado ;
Sierra foothills, California ; Madison, Wis-
consin and Weston, lllinois). From these,
the US Atomic Energy Commission selec-
ted Weston a suburb of Chicago, not far
from the Argonne National Laboratory
where there is a 12.5 GeV proton synchro-
tron (ZGS).

The decision placates the Mid-Western
States who have complained of the brain-
drain within America to the centres of big
science on the East and West coasts.
The site has 6800 acres of flat land and
is about 50 km south-west of the Chicago
airport which is served by planes from
many cities in the USA and from Europe.
This accessibility to scientists from
throughout the USA was no doubt another
factor in the decision.

The Atomic Energy Commission plan to
ask for $10 million for continuing design
work in 1968 (the initial design study was



done at Berkeley, California) and for mo-
ney for the actual construction of the ma-
chine at an unspecified later time.

Experiments at Stanford

Experiments began at the end of Novem-
ber 1966, at the Stanford Linear Acceler-
ator Centre using the 20 GeV linear ac-
celerator. This was six months ahead of
the original schedule. Electron beams
with an energy of 10 GeV were achieved
for the first time in May 1966 and since
then the available energy has been in-
creased so that beams in the energy ran-
ge 10 to 18 GeV can be used in the ex-
periments.

At present, about half the operating
time is given to the physics programme
and the other half to improving the per-
formance of the accelerator itself. By
mid-1967 it is intended to give 90 % of
the operating time 1o the experimental
programme.

Gravity

The preliminary results of a highly refined
experiment carried out by Stanford Uni-
versity physicists F.C. Witteborn and
W. M. Fairbank were announced at the end
of December. They have succeeded in
measuring the effect of gravity on elec-
trons, the lightest of all the particles.

The difficulty of the experiment how-
ever does not lie in the light weight of
the particle but in the fact that the force
that the electron feels due to gravity is
very much weaker than the electromag-
netic force that it feels from other char-
ged particles. The force on an electron
due to the gravitational field of the whole
earth is equaled by the force on an elec-
tron due to another electron at a distance
of about 5 m by virtue of their electric
charges, and this electromagnetic force
grows more powerful the nearer the charg-
ed particles are together. Thus, to look
at the effect of gravity it is necessary to
shield the electron as far as possible
from all electromagnetic fields including
those from the material used in the ex-
periment itself.

The electrons emerged from a cathode
positioned at the bottom of a verticle cop-
per tube 5 cm high which served to shield

the particles from external fields.
superconducting magnet formed a ‘mag-
netic bottle’ for the electrons in the cen-

A large

tre of the tube. Most of the electrons
emerged from the cathode with velocities
too high to be measured but a few were
moving slowly enough for the time that
they took to spiral up to the top of the
tube to be measured with an accuracy of
about 2%. The gravitational force could
then be determined from the flight times
of these slow electrons and by measuring
the electric field required to prevent a
slow electron from accelerating.

The experimenters now hope to look at
the effect of gravity on positrons (anti-
electrons) and a positron source is being
developed. The problem here is to ob-
tain positrons with sufficiently low ener-
gies and the source consists of a radio-
active positron emitter followed by gas to
slow down the positrons before they enter
the copper tube. If measurements on
anti-matter prove feasible, they will be a
test of the idea, beloved of science fic-
tion writers, that anti-matter may fall up
instead of down in a gravitational field.

The magnet ring of Nina where it passes through
the experimental hall. Almost in the centre

of the photograph can be seen one of

the radio-frequency accelerating cavities with
its wave-guide. When the machine is in operation
this section of the ring is surrounded by
shielding to keep the radiation produced

in the ring, down to acceptable levels

in the experimental hall.

Cosmotron

On 30 December 1966, the world's first
proton synchrotron to contribute to particle
physics — the Cosmotron at Brookhaven
National Laboratory, USA — was closed
down. The machine began operation in
1952, and was capable of a maximum
energy of 3 GeV. With the advent of the
33 GeV machine at Brookhaven in 1960,
the high energy physics experiments went
more and more to the bigger machine.
The Cosmotron thus became the first
major accelerator to suffer from the re-
commendation in the Ramsey Report of
1963 that ‘accelerators which become re-
latively unproductive’ be closed down.

Quite recently however there has been
increasing use of the Cosmotron for nu-
clear structure research and considerable
efforts have been made to persuade the
US Atomic Energy Commission to pro-
vide the money for continued operation.
It is still possible that this will come about.
The machine is not yet being dismantled
and we may not have heard the last of
the Cosmotron.
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Angst-+Pfister

Agents & distributors

Natural and synthetic rubber

Plastic materials

Power transmission elements

Sealing specialists (GACO)

GENEVA ZURICH MILANO

Wiring and Assembly

Phone

412618

for a visit by our specialist engineers. Our
personnel attention to your problem ensures
rapid completion of instruments or sub-
assemblies from prototypes or drawings.
Single units or production batches treated

with equal enthusiasm.

41, avenue de Vaudagne

MEYRIN

Votre
maison de confiance pour

Z

Photocopies — Appareils d’éclairage et
dispositif de développement - Papiers
pour photocopies - Installations pour la
photocopie.

Héliographie — Appareils d'éclairage et
machines & développer - Nouveauté:
HELIOMATIC, machine & héliographier
avec VARILUX permettant de faire varier
la puissance d'éclairage - Papiers pour
développements a sec et semi-humides.

Bureau-Offset — Machines-offset et
plaques-offset présensibilisées OZASOL.

Dessins — Machines 4 dessiner JENNY
et combinaison de dessins - Papiers 2
dessin (papiers pour dessins de détails),
listes de piéces, papiers transparents (&
calquer), papier pour croquis.

Installations de reproduction pour hélio-
graphies, impression de plans, photo-
copies, travaux de photographie tech-
nique, réductions, agrandissements, tra-
vaux de développement de microfilms.

OZALID ZURICH

Seefeldstrasse 94 - Tél. (051) 24 4757
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NUCLEAR INSTRUMENTATION

Six-channel direct-
coupled coincidence gate.

Two independent
OR/NOR functions.

“Dual” outputs increase
flexibility and reduce
fanout requirements.

INPUTS All M100 modules are
available in both the
EG&G package and in a
NIM compatible package
(NBS-AEC TID-20893 rev.)

One STROBE input
interrogates six channels,
dramatically reducing
fanout requirements.

High-impedance,
bridging STROBE input
allows the signal

to be re-used.

Contact: EG&G, Inc.,
Salem Laboratory,
40 Congress Street,
Salem, Mass. 01970
(617) 745-3200.

Field offices: Chicago, Ill.,
(312) 237-8565;

Palo Alto, Cal.,

(415) 327-8328.

TYPE C126 TYPE OR102 Representatives in

¢ﬂ§ EGzG e ¢"§ I={ch{ci¥ foreign countries.
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des solutions plus simples!

ENSEMBLE DE COMPTAGE SEN 300

a circuits intégrés

100 Mhz

Possibilités d’utilisation illimitées & Jusqu’a 1000 canaux a disposition e Echelles a affichage
Echelles modulaires . Enregistrement automatique sur tout systéme : de la pius simple
imprimante a I'enregistreur le plus perfectionné

SOCIETE D'ELECTRONIQUE NUCLEAIRE — 31, AVENUE ERNEST-PICTET ~ 1211 GENEVE 13 — SUISSE
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OUR SOLUTION FOR YOUR PROBLEM LIQUID
SCINTILLATORS

NE 5560 Liguid Scintillation Tank of 500 litre
capacity completed for France

We provide the greatest variety of scintillator solutions available today. For over a decade
scientists throughout the world have chosen Nuclear Enterprises scintillators to solve their radiation
counting problems. The range is being continually improved and extended.

For Nuclear Research

The versatility of liquid scintillators provides
an excellent means of approaching many
problems in nuclear research.

NE 211:
NE 224

NE 213:

NE 223:
NE 228:
NE 226:

Loaded
Liquids:

Standard liquid scintillator.

High flash point, very high light
output (80% Anthracene), and
excellent light transmission.

For fast neutron detection in the
presence of gamma radiation
using pulise shape discrimin-
ation techniques.

Decalin based, for use in
Perspex cells.
High hydrogen
neutron studies.
“Hydrogen-free”;
to neutrons.
NE 313 and 323: Gadolinium
loaded for neutron spectro-
metry.

NE 311, 311A and 321A: Boron
loaded for neutron detection.
NE 318: Lithium loaded for
neutron detection. Cd, Pb, Sn,
Sm. Si and In loaded scintillators
also available.

content for

insensitive

Sighthill, EDINBURGH 11, Scotland.

NE 8307 Liquid Scintiflation Spectrometer

For Biological & Medical Investigations

To meet the rapidly growing demands of biologists, health physicists, and chemists in the
field of internal counting we offer a comprehensive range of scintillators to use with
Automatic Sample Counters and Manual Spectrometers. (See illustration).

NE 240:

NE 214:

NE 213:

NE 220:
NE 221:

NE 215:

A new dioxane based scintillator for agueous samples with twice the
capacity for water compared with NE 220. It accepts 209 of an aqueous
sample and has an improved light output (679 Anthracene).

A new xylene based scintillator with improved light output (82%
Anthracene).

Standard liquid scintillator with a xylene base for general internal counting
applications.

Liquid scintillator with dioxane base for incorporation of aqueous samples.

Gel scintillator for suspending insoluble samples or incorporating aqueous
suspensions.

This scintillator based on monoisopropylbiphenyl is non-volatile, and has
proved valuable for counting of material on filter paper.

For Special Needs

Scintillators can be supplied to meet very special requirements, either unloaded or
loaded with such metals as Bi, Eu, Ho, La, Pr etc.

Full details of all scintillators and associated electronic equipment available on request.

Tel : CRAiglockhart 4060. Cables : ‘Nuclear Edinburgh’

Canadian Associate : Nuclear Enterprises Ltd., 550 Berry Street, Winnipeg 21.

@]NUCLEAR ENTERPRISES (G.B.) LTD.
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The collection and reqording pf datain
nuclear physics experiments is not
only time consuming, but a!§o a d
possible source of error whhcch shou

be avoided. The Borer MqlthCha_n nel
Scaling System fulfills this requ!r'ement
rapidly and reliably with its versatile
equipment having counting rates up

to 100 Mcs. ‘

The units making up the system can be
used in both high energy and low
energy nuclear physics. E.f.ach
instrument incorporates its own
stabilised power supply and can
therefore be used independently.
Scalers are available with:

6 or8decades

decimal or binary display

2,20 or 100 Mc/s count rates

single or double units

flexible data output using
teleprinters, punched tape,
magnetic tape, output writers,
and parallel printers

All units use solid state devices
throughout, and all components are
of the highest quality.

Borer Electronic Co are the largest
manufacturers of scalers in the
western hemisphere, and offer the
widest range of scaler systems.
Present us with your problem—we will
provide the optimum solution.

Please ask for latest literature, or for
a demonstration.

ELECTRONIC

Switzerland:

Heidenhubelstrasse 24 k :
Telephone 065/2 85 45 Solothurn

Great Britain:

36 East St
Telephon;ef;;bg horeham-by-Sea, Sussex

Germany; Verkaufsbij Y
Kaiserstrasse 10, D‘St‘;{;g !mi?r?gt?en
Telephone 34 85 16 on e

France: Sorelia Ef i
: ectronigu
‘21'5 rue de Normandie, ?-»QQquurb i
elephone 333 82-96 svote

!t.:aly; DISI Nuclear Corporation

Viale Lunigiana 40, Mm;
Telephone g9 o 72. Milano
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CRYOSTATIC
SYSTEMS

CENTRE DE RECHERCHES DE LA
COMPAGNIE GENERALE D'ELECTRICITE

DEPARTEMENT DES ETUDES ATOMIQUES
TEL. 920-82-50 ; 91 - MARCOUSSIS - FRANCE

“2 B PUBLICITE - PARIS 333B




Count 100 Mhz events with a 1 Mhz scaler...

READOUT
COMMAND *

...and a Model 109 Dual Decade Prescaler

Model 109 consists of two true decade prescalers in a NANOLOGIC module configuration. Inputs are DC-
coupled to amplifier-discriminator circuitry. This allows the 109 to accept any input waveform from a DC
ramp to pulses as narrow as 2 nsec, to scale at better than 100 Mhz and to provide pulse-pair resolution
of better than 10 nsec.

The sections may be used independently to drive any commercial 10 Mhz scaler, or in cascade to drive any
commercial 1 Mhz scaler. In addition to the front panel BNC “carry” output, both sections provide binary
coded decimal (1-2-4-8) on command at the rear module connector. Two input ranges: =100 mV and
=+1 Volt; dynamic range 10:1. The 109 may be inhibited by a —500 mV gate; response is 7 nsec. Reset
may be local (pushbutton) or remote via front panel BNC.

If your problem is data rates too high for your scaler, count on Model 109.

Those requiring true 100 Mhz scaling should request literature for NANOCOUNTER 100, a solid-state dual
100 Mc Counter/Scaler with exceptional performance characteristics.

CHRONETICS
U.S.A.: 500 Nuber Avenue, Mt. Vernon, New York (914) 699-4400 TWX 710 560 0014
Europe: 39 Rue Rothschild, Geneva, Switzerland (022) 31 81 80 TELEX 22266



