


Comment

On 13 February, a new field of European
co-operation, was formally opened when
twelve countries signed an agreement
establishing the European Molecular Bi-
ology Conference (see page 38).

Molecular biology is currently one of
the most fascinating fields of research
aiming to understand the fundamental
units and mechanisms of life. The subject
flared into prominence in 1953 with the
discovery, due particularly to the research
of F.H.C. Crick, R. Franklin, J.D. Watson,
and M.H.F. Wilkins, of ‘the double helix’ —
the elegantly simple mechanism whereby
hereditary characteristics are transmitted
from one generation to the next. Since then
more pieces of the genetic code have been

governments are ready to commit them-
selves so far. The Conference is a start.

Any advance in European co-operation,
where there is a well-defined aim and a
clear need for countries to get together,
merits every encouragement.

It has been a pleasure and an honour
for CERN to have been the scene of this
new agreement and we wish the Confer-
ence every possible success. It should
help to sustain Europe’s prominent posi-
tion in this vital subject.

Molecular biology is still in its infancy
and the coming years will probably see
many further advances in the under-
standing of the basic processes of life. In

deciphered. : the long term, co-operation between
countries will be of supreme importance
in the complex task of evaluating and
controlling the social consequences of
ihese advances in understanding.

Molecular biology is unusual in demand-
ing expertise from a variety of disciplines
— in biology, chemistry and physics —
and the main purpose of the newly
established Conference is to pool this
expertise on a E(Jropean scale. .Many
molecular biologists had hoped that co-
operation would extend to the foundation
of a European Laboratory, but not all
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Project Omega

A description of the large new instrument for
electronics experiments which is to be built

as part of the second stage of the improvement
programme at the 28 GeV proton synchrotron.

The improvements programme for the
proton synchrotron received the blessing
of CERN Council at the end of 1965. From
1966 through to 1972, a series of develop-
ments are taking place, absorbing ad-
vances in technology in equipment on and
around the PS, to ensure that European
physicists continue to have top quality
facifities for sub-nuclear research at their
disposal for another decade.

These developments are concerned not
only with improving the performance of
the synchrotron itself (increase in repeti-
tion rate and intensity per pulse) but also
with providing new equipment for experi-
ments ; particle detection techniques have
evolved very rapidly in recent years.

For bubble chamber physics two new
chambers (one heavy liquid and one
hydrogen) are being built on a much
bigger scale than those currently in oper-
ation (see CERN COURIER vol. 7, page
143 and vol. 8, page 95). For electronics
experiments (those using counters and
spark chambers) the need for larger
magnetic spectrometers became evident.
On the one hand, unlike bubble chamber
physics where a single large instrument
serves for a whole range of experiments,
counter physics has up to now involved a
virtually unique assembly of detectors for
each experiment. But increasing size and
cost led to the design of an instrument to
cope with a wide range of experimenis.
On the other hand, the choice was
difficult because several systems were
possible. The evolution of spark chambers
particularly has been extremely rapid ; for
example, wire chambers, wide-gap cham-
ber, and streamer chambers are all
devices which have become familiar only
in recent years. Some variant of any of
these could have been the basis of the
new system.

However even in 1965 it seemed likely
that the choice would fall on a spark
chamber array built in a magnetic field.
One reason for this was the successful
experience at CERN with a magnet built
in collaboration by CERN, ETH Zurich
and Imperial College London initially for
use with a Wilson cloud chamber. This is
a magnet with a wide aperture which was
converted to take optical spark chambers
inside the magnetic field. It has served
very well in several experiments, includ-

ing the famous experiment on the decay
of the.eta meson which restored faith
in charge symmetry in the electromagnetic
interaction (see CERN COURIER vol. 6,
page 171).

In the last few years there has been
extensive use of spectrometer magnets in
association with spark chamber systems
but, because of small magnet apertures,
they have been limited to the detection
and measurement of only a few particles
produced in an interaction. To improve
their capabilities large aperture is needed
to detect and measure many secondary
particles.

The decision has therefore been made
to construct an instrument on a bigger
scale and in a more sophisticated way.
The project became known as the Omega
project. In April 1967 an ‘Omega Project
Working Group’ was set up and in May
1968 they presented a ‘Proposal for a large
magnet and spark chamber system’ (NP
Division Internal Report 68-11). The pro-
posal was supported by the Scientific
Policy Committee at its meeting of 14 May.

Since then tests have been carried out

An isometric view of the large Omega magnet.
The inner diameter of the circular coils is 3 m
and the gap between the poles of the magnet
is 2 m. In this large aperture spark chamber
assemblies can be installed in a wide variety
of ways.

on some components so that the design
can be finalized. The following is a de-
scription of the assembly and a brief
report on the work so far.

The design

The Omega can be considered in three
parts — the magnet, the spark chambers,
the data—handl.ing system. In all three,
flexibility has been a major consideration
in the design to ensure that Omega can
be adapted easily to the variety of experi-
ments it can expect to serve over more
than ten years.

Magnet
To achieve maximum flexibility in the
experimental set-up, the vertical (side)

yoke of the magnet is composed of modu-
lar elements 50 cm wide which can be
assembled in different geometries. The
coils, the horizontal yoke and four vertical
spacers are fixed. Thus spark chambers,
targets and counters can be mounted in
different configurations in the magnetic
field.
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Two possible configurations of paraflel plate
spark chambers within the Omega magnet. The
first diagram is a view from above of part of a
target and optical spark chamber assembly. The
spark chamber planes are perpendicular to the
beam direction. The second diagram is a view
from the side of an alternative arrangement of
twelve units of ten gaps each which can all be
viewed by the camera without the use of prisms.
The chambers are still parallel plate but with
wedge shaped frames between adjacent gaps.
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When optical spark chambers are used
they can be photographed through the
top pole of the magnet. A rectangular
window (3 x 1.5 m?) is cut in the horizontal
yoke to give access for cameras. This
window can be filled by removable pole
pieces. Apertures can also be provided
at the sides by mounting the vertical yoke
in different ways, as mentioned above,
so that particles cgn be detected outside
the magnetic field.

The main parameters of the magnet
are —
Maximum field at the centre

(with top pole removed) 18 kG
Inner diameter of circular coils 3 m
Free gap between coils 15 m
Free gap between poles 2m

1300 tons

Weight of magnet

It has not yet been decided whether to
have conventional or superconducting
coils (the main parameters will be the
same in both cases). Both solutions have
been studied and tests on the possibility
of using superconducting coils with forced
cooling are mentioned below.

For each of the possible assemblies of
the magnet the magnetic field configu-
ration within the aperture will be different.
It will be necessary to measure the field
after each assembly. Field mapping equip-
ment, aiming for an accuracy of better
than 5 x 107, is being developed for quick
and thorough measurements. Taking a
measurement every 1000 c¢m?® will involve
10° readings for the entire field volume.
Repeating this for three values of the
magnet current at a rate of 5 per second
with time for mounting, etc. will involve
about 24 hours for each field mapping.

Since the magnet is so large and heavy
and since the whole assembly will require
considerable services — power, cooling,
etc... the Omega will be a fixed
installation (in the new West Hall). For the
first time in electronics experiments,
particle beams will be brought to Omega,
as they are to a bubble chamber, rather
than taking experiments to beams.

Spark chambers

The use of large arrays of optical spark
chambers in a magnetic field is by now
a well-established technique and it is



probable that the first experiments with
Omega will use such a spark chamber
system. Optical spark chambers are likely
to be always in favour for rather compii-
cated events where many secondary parti-
cles are produced and for low event rates.

Optical chambers can be of various
types — ‘sampling’ spark chambers having
many gaps of about 1 cm spacing, wide
gap spark chambers with gaps of 10 cm
or more where the spark follows the
particle trajectory, and streamer chambers.
The chambers may also have various
‘geometries’ (planes, cylinders, etc...) and
chamber planes may be opaque (foils) or
transparent (wires). Omega is designed
to cope with as many of these variations
as possible.

Two conceivable arrangements of foil,
parallel-plate spark chambers are shown
in the diagrams. The sparks will be photo-
graphed on 70 mm fiilm putting two stereo
views side by side. The optical distance
of the film from the beam height is 5 m
and the stereo angle 17°. The rate at which
events can be recorded is likely to be
limited by the speed with which the
camera can take photographs. Work on
this problem is reported below.

For simpler events and high event-rates
wire spark chambers, which read-out the
spark positions automatically without going
through the stage of photography and
measurement of photographs, are the
obvious answer. They have the further
advantages of giving on-line contro!l of the
experiment and, since there is no need
for a window in the top of the magnet, of
operating in a 10 % higher magnetic field.
However, wire chamber arrays are, so far,
less accurate in positioning the spark (to
0.3 mm) than can be expected of the
optical chambers (0.2 mm) and, moreover,
a method of drawing the signals from the
wires in a strong magnetic field has not
yet been clearly demonstrated.

Conventional ‘read-out’ techniques using
ferrite cores or magnetostrictive wires are
less suitable for operation in a strong
magnetic field. Other techniques, such as
‘sparkostrictive’ read-out (detecting, by
piezoelectric crystals, the shock wave
produced as the spark hits the wire) or
‘capacitive storage’ (where the spark
charge is stored in capacitors, which can
be read, connected to the sparking wires),

may be refined to sufficient accuracy and
reliability.

The advantage of electronics experi-
ments compared with bubble chamber
experiments is that the detectors can be
triggered to select only the required
evenis. In Omega, scintillation counters
can be used to trigger the spark chambers
by having long light-guides (1 to 2 m long)
to take the pulse of light, produced in the
scintillator by the passage of a charged
particle, to photo-muitipliers which need
to operate outside the magnetic field.
Development of the multi-wire proportional
counter, invented by G. Charpak (see
CERN COURIER vol. 8, page 220), may
prove very valuable since it could indicate
the exact number of charged particles
produced in an interaction and give their
positions with good accuracy.

Data handling

If Omega receives particles from 4 x 10°
pulses of the proton synchrotron per year,
estimates of maximum annual data pro-
duction are :

12 x 10° pictures using optical spark
chambers (of which about 4 x 10° may
need to be measured) or

50 x 10° events recorded on tape from
wire spark chambers (of which about 20 x
10¢ may need to be analysed).

It is obvious that the provision of ade-
quate resources to handle this large
amount of data is an integral part of the
project. Possibly 80°% of the analysis
will be done at universities and research
centres in Europe where data-handling
facilities are growing considerably at
present. It is anticipated that there will
be adequate capacity installed in the early
1970s to take the data from Omega. At
CERN itself a system to cater for both
film and wire-chamber data will be
installed.

It will consist of a computer connected
on-line to Omega, and of a flying spot
digitizer (an HPD which performs auto-
matic measurement of particle events
recorded on film). Final analysis of events
will, as usual, be done on the main CERN
computers. Overall, data from Omega may
need over 2500 hours use of a CDC 6600 ;
this is a considerable fraction of the
present computing capacity but the

capacity instalied at CERN will probably
be substantially higher in the 1970s.

The capacity of the Omega computer
itself is dictated by the need to cope with
the high data-taking rate of wire chambers.
A memory size of 64 K 32-bit words is
planned with the possibility of later ex-
tension.

Present-work

A special group has been set up in the
Nuclear Physics Division to carry out,
together with the NP engineering groups
work on several aspects of the project.
A few topics of interest are selected here.

The choice between conventional and
superconducting magnet coils is schedul-
ed to be made in the near future. Capital
costs are comparable in the two cases
but the use of the superconducting coils
would obviously save a considerable
amount in operating cost (a conventional
coil would require 7.5 MW of power). Also
there is an inclination towards using a
superconducting coil because of its inter-
est as an advanced piece of technology.

At present, there is an investigation
of the use of hollow superconductor
through which liquid helium is circulated
{o maintain the coil at superconducting
temperature. Coils are normally operated
immersed in a bath of liquid helium but
the forced-cooling method with hollow
conductor should achieve more uniform
cooling with a more compact coil and a
simplified cryostat needing less helium.
(Early work on this topic was announced
in CERN yellow report 68-17.)

Tests on a coil of hollow superconductor
begin on 1 March. The decision on the
magnet coil will then be taken in April and
manufacture of the coil will be put out to
tender.

Work is going into the development of
appropriate wire chamber systems and of
optical chamber systems, which are likely
to be used for the first experiments. A
half-size optical spark chamber assembly
has been built and successfully tested. It
has several unusual features. The alumini-
um foil planes are only 10 p thick com-
pared with the usual 25 u so that the
amount of matter the particles cross in
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Two of the special developments for the Omega
project. The top photograph is of a hall-scale
frame for an optical spark chamber. It will carry
very thin aluminium foil (10 w rather than the
usual 25 p) and one side of the frame (on the
left) is only 1 mm of aluminium so that low
energy particles can escape from Omega and be
detected outside the magnetic field. The bottom
photograph is of the stereo camera which can
take pictures at the rate of one every 50 ms so
that a quite high data-taking rate is possible with
optical chambers. The camera places two stereo
views side by side on 70 mm film.

CERN/PI 199.11.68

CERN/PI 5.12.68
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such an assembly is much less. The
radiation length is increased (to 86 m)
and multiple scattering reduced. To allow
low energy particles to escape from the
magnet the frame on one side of the
chamber has been reduced o 1 mm of
aluminium (see photograph).

As mentioned above, the data-taking
rate in an array of optical chambers is
likely to be determined by the rate at
which the camera system can take
pictures. Development has led to the
construction of a high-speed camera for
70 mm film which can operate at the rate
of one picture per 50 ms. It may prove
possible to push this a little lower still.

Work on the analysis problems has
already started in a group in the Data
Handling Division. HPD capacity will be
provided and appropriate computers are
being investigated. The computer programs
for the geometric reconstruction of the
events and their analysis are being
developed.

The Omega will increase the capacity
for electronics experiments at CERN and
make it possible for a greater number of
scientists from European universities to
take part in such experiments. By far the
larger part of the data will be analysed
outside CERN itself.

Several experiments such as the study
of baryon exchange processes, missing-
mass search at low momentum transfer,
and investigation of leptonic hyperon
decays have already been considered in
some detail.

The total cost of the project (at 1967
prices) is estimated at 13.9 million Swiss
Francs for the experimental equipment
(magnet, optical spark chambers, etc.)
plus 8.4 million Swiss Francs for the data-
handling system (computers, HPD, etc...).
The construction time is estimated at 3 /2
years and Omega is therefore scheduled
to come into operation towards the end
of 1971.




The Weak Interaction

A few topics from the ‘Topical Conference on
Weak Interactions’ held at CERN on 14-17 January.

New results

There was litile that was really new since
the Vienna Conference last September. A
CERN group presented the first experi-
mental value of the phase of the amplitude
of the decay of the long-lived kaon into
two neutral pions. This is another piece
of information which is needed to have
a complete picture of the decay of the
kaon which violates charge-parity (CP)
symmetry.

An earlier CERN experiment had seen
the CP violating decay into two neutral
pions for the first time and had measured
the rate of the decay (the measurement
has since been disputed by several other
teams — see the report of the Vienna
Conference vol. 8, page 242). Knowing
the phase and the rate for both the decay
into two neutral pions and the decay into
two charged pions, the theory indicates they
can be combined in a certain way. The
result of this combination could indicate
that charge-parity time (CPT) symmetry
remains valid or that time (T) symmetry
remains valid.

Since CP is violated in these decays,
T symmetry must also be violated if the
product CPT is to be conserved. CPT
conservation is deeply rooted in modern
theoretical physics, and it is therefore
assumed that T is not conserved, although
so far all experiments to look for T
violation have not found it. The present
results give support to CPT.

These experiments on the neutral pion
decays are looking for very rare events
which are very difficult to measure. The
results are often controversial. In parti-
cular, the conflict on the rate of the neutral
pion decay is still open. The CERN team
which presented the measurement of the
phase, reaffirmed the disputed result on
the rate of the decay giving a value
several times higher than that measured
by some other {eams.

Astrophysics

One of the paradoxes of modern physics
is that the knowledge gained in the study
of the smallest particles of matteris proving
essential to the understanding of the largest
scale phenomena in the universe. An

aspect of this was discussed at the Con-
ference.

A problem in understanding the be-
haviour of stars is to find mechanisms
whereby energy can come out from the
centre of the stars where temperatures
are higher than at the surface. For some
time now it has been assumed that one
mechanism is via the production of neutri-
nos from electrons — the neutrinos can
then carry energy away almost oblivious
of the volume of matter they pass through
in escaping from the star. Deductions from
large-scale phenomena have here con-
tributed to particle physics.

Calculations on this process of neutrino
production have assumed that it occurs
with the same weak interaction coupling
constant as the familiar decay of the
muon. More recently, however, theorists
have been extending weak interaction
theory beyond the lowest approximations
and this has resulted in suggestions that
the two processes may not be related.

Avoiding infinities

These attempts to take weak interaction
theory beyond the lowest approximations
are very much in the centre of attention.
One of the difficulties is that taking the
theory further results in infinities appearing
in the equations. An interesting observation
on this topic has been made by R.
Gatto, G. Sartori and M. Tonin, that a
limited class of these difficulties can be
removed by selecting a particular value
of the Cabibbo angle (a value close to
the experimentally observed value). Thus
theorists have, for the first time, some
reason for preferring the observed value
to any other.

This choice of the Cabibbo angle
removes only a very limited class of
difficulties. A far more radical proposal
from T.D. Lee and G.C. Wick sweeps away
other infinities by changing certain signs
in the equations. These signs are associat-
ed with causality and changing them
means that causality is violated... that
things can happen before they are caused
(loosely speaking).

Lee and Wick remain cool, while putting
forward this revolution in thought, by
contending that it is wrong to be ruled by

prejudices about causality which we have
gained from large scale experience when
we are considering events occurring in
very short times (say less than 107s). Their
theory involves violations of causality only
in association with some hypothetical
highly unstable particles (of mass say 10
GeV or above) and thus with unobservably
short times. (There are conceivable experi-
ments which could say that the theory is
right but they. would not necessarily say
that the theory is wrong ! It could just be
that the experiment has not reached high
enough mass for the unstable particles.)

The imaginative work of Lee and Wick
is an example of a major effort to deal
with the problem of infinities and to con-
struct theories rather than phenomenolo-
gies.'This has been stimulated by two
developments. One is purely theoretical —
the technique of ‘current algebra’ has
provided a new way of looking at these
questions. The other is the increasing
accuracy of experiments.

For example, it has been accepted for
some time that weak interactions, which
do not conserve isospin, violate it in a
rather regular way. Now, as experiments
look at this with increasing accuracy, ir-
regularities seem to be emerging. It is not
possible 1o assign these irregularities
directly to the underlying weak inter-
actions, because of the ever-present
electromagnetic interactions which are
expected to introduce small corrections.
The electromagnetic interaction also vio-
lates isospin, and can be expected to lead
to irregularities of a few percent even in
primarily weak interaction phenomena. So
to get at the weak interactions, we would
like to switch off the electromagnetism.
This can only be done theoretically and
naive calculations of electromagnetic
corrections usually result in infinities.
Hence the effort to reformulate the theory.
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CERN News

Gargamelle
Construction delay

Delivery of the chamber body for the huge
heavy liquid bubble chamber, Gargamelle,
is now scheduled for the end of June
1969. This has moved back the date fore-
seen for the start of physics with the
chamber at CERN. (A description of the
chamber appeared in CERN COURIER
vol. 8, page 95.)

At a meeting on 18 February between
representatives of CERN and of the
Commissariat a4 I'Energie Atomique, who
are financing construction of the chamber
at the Saclay Laboratory in France, the
possibility of bringing components directly
to CERN for testing from now on was
investigated.

Tests have been successfully completed
on the chamber magnet (already installed
at CERN), the optics, the heating and
regulation system, the system for transfer
and distillation of liquids, and on some of
the control electronics. Other tests on
components such as the camera and data
box, and the compressor are under way.
Several ‘Gargamelle Users Meetings’ have
been held and discussion of the initial
physics programme is, well advanced.

Gargamelle photo analysis

A scanning and measuring table for the
analysis of photographs taken in Gargamelle
has been developed by the Nuclear
Physics Apparatus Division at CERN (who
financed its construction) in collaboration
with University College, London.

The photograph shows a ‘pilot model’
which will help determine the specification
for the final version (called ‘Gemini’} of
which a number will be produced by
outside industry. The construction of the
tables was put out to tender at the end of
January and replies have been requested
for 10 March. This should make it possible
to have the first machines delivered at the
end of 1969.

The table is ‘combined-function’, being
used not only for scanning the photo-
graphs, but also for measuring them. The
measurements will be done on-line with
a CDC 3100 computer, using the experi-
ence gained with the present NPA on-line
system.
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The design of the table is governed by
the unique optical system of Gargamelie,
which has two parallel rows of four wide-
angle lenses (110°) as described in CERN
COURIER, vol. 8, page 96.

Two films are used, one for each row
of four lenses. Each film passesin success-
ion the four lenses in one row, and a
special film-feed mechanism allows the
whole area of the film to be used. The
eight views can then be projected simul-
taneously onto the table. Each film is

The scanning and measuring table preparing

for the analysis of photographs from Gargamelfe.
This ‘pilot model’ has been built to finalize
details of design before tables are manufactured
in industry for several European Universities

and for CERN.

70 mm x 300 m and can record about
800 photographs.

On the scanning and measuring table,
eight objectives (one for each view) are
connected together, by a system of rods
which serves two purposes : 1) the eight
views can be moved together while keeping
the distances between them constant (each
view can, therefore, be brought directly
in front of the operator); 2) the views
can be partially or completely superim-
posed in such a way that the centre-to-
centre distances between adjacent views



The spark chamber positioned next to the proton
synchrotron to look at the ‘background’ radiation.
A high energy beam is allowed to coast in the
machine and the spark chamber records particies
produced by interactions between the beam

and residual gas in the vacuum chamber. From
this, the background to be expected at the ISR
can be deduced — an important p/ece of infor-
mation before the detectors for ISR experiments
are built.

CERN/PI 86.2.69

remain equal. The images can be moved
only in the longitudinal direction with an
accuracy which allows the images of the
same point on several views to be super-
imposed o within 1 mm.

There are two assemblies of four projec-
tors juxtaposed in the Gemini, so that the
two films (from the two rows of four
cameras) can be projected onto the table.

Measurement will be made directly in
the image plane and not, as with the IEP,
by moving the film. This means that a
high-quality optical system is required.

Below are two photographs taken of the spark
chamber. On the left : a high energy particle

from beam-gas interactions. On the right: one high
energy particle and a low energy particle (easily
scattered by the foils in the chamber) probably
from induced radio-activity in the accelerator
components.

Two possible measuring systems have
been considered : in the first, measure-
ment is made in bipolar coordinates; in
the second (already marketed under the
name of ‘D-Mac Pencil Follower’) measure-
ment is made in Cartesian coordinates.

Orders for the Gemini will be placed by
CERN (four), University College, London
(three) and Aachen (two). Further orders
will probably come from Bergen and
Brussels. There are three other projects
to develop scanning and measurement
tables for Gargamelle now on hand, at

Orsay, at the Ecole Polytechnique de
Paris and the Institute of Physics of the
University of Milan.

It will be possible to use most of the
components of Gemini for the scanning
and measuring tables of Mirabelle, the
hydrogen bubble chamber which is being
built at Saclay for Serpukhov. Some modi-
fications will be needed because Mirabelle
has three rowg of three cameras and has
inverted images.

Looking at the
background

A short experiment on the proton synchro-
tron, in a series by B.D. Hyams, V.
Agoritsas and M. Bott-Bodenhausen, was
concluded in the first week of February.
It used the PS to investigate what might
be expected from ‘background’ radiation
in the intersecting storage rings. Such
radiation is expected to come predomi-
nantly from collisions between the beam
particles and residual gas molecules. For
some experiments this will simulate beam-
beam collisions and in general it will give
strong signals or tracks, complicating the
analysis of beam-beam interactions.

Knowing the design figures for the ISR
beam intensities and for the pressure in
the vacuum chamber, it is possible to
calculate the background that can be
expected. However, before large amounts
of money are invested in detection systems
for the ISR, it is important to check these
figures in a practical test under as near
realistic conditions as possible.

An optical spark chamber was set up
close to the beam pipe of the PS. Protons
were accelerated to 22 GeV, and the beam
was then allowed to coast at constant
energy (at the magnet pulse flat-top)
simulating a stored beam in the I[SR.
During 100 ms of the flat-top the spark
chambers could be triggered by particies
produced in collisions with residual gas
molecules in the pipe (no targets ot
extraction systems were being used).

The pressure in the PS was 2 x 107¢
torr and the beam intensity was 2 x 10"
circulating protons. Taking the design
conditions in the ISR as a pressure of
107" torr and an intensity of 4 x 10
particles in each beam, the results of the
experiment can be translated into figures
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1. Mr. Willy Spiihler, head of the Federal Political
Department signing the Agreement establishing
the European Molecular Biology Conference on
behalf of the Swiss government. Switzerland
played an important part in bringing this
Agreement to the point of signature at CERN

on 13 February.

2. The CDC 3800 computer being dismantied for
transport to Geneva University.
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3. The elegant new control room, built by Sprecher
and Schuh (Switzerland), of the enlarged power
house. From this room, the distribution of
general services such as electricity, compressed
air, cooling water, etc. throughout the CERN
site is controlled. The map of the site on the left
is a general alarm panel which can show the
location and nature of faults (from a clock whch
has stopped to an outbreak of fire).

The units of the power house itself are

also monitored here. The control room came
into service in January.

for the ISR. Calculating the mass of gas
traversed and the difference in intensity,
the operating conditions for the experi-
ment were about 50 times worse than can
be expected at the ISR. Otherwise condi-
tions were comparable — the energy,
beam size and magnet structure were
similar to the ISR.

The results were ciose to the calculated

figures and one brigf way of expressing
them is as follows :
If the ISR operating conditions are as
mentioned above, then, taking the sensi-
tive time of the spark chambers as 2 us
each time they are triggered, a 1 m? spark
chamber placed next to the beam pipe
can expect to record one particle track
due to background from the ISR about
once in every three pictures.

A similar investigation using only
counters was carried out in 1965. it
showed that, as expected, the background
is strongly directional — that the particles
from beam-gas collisions emerge predomi-
nantly tangential to the circulating beam
direction. The recent experiment with
spark chambers was able to detect parti-
cles of a much wider range of energies.
It was possible to see very low energy
particles almost certainly coming from
induced radio-activity in the accelerator
components.

None of this looks unduly troublesome
for the ISR experiments. It may however
prove necessary to install some shielding
far upstream of the interaction regions
on both rings to shield the detectors.
This is because the directional back-
ground will come predominantly from
upstream and there the pressure will not
be as low as in the interaction regions.

European Molecular
Biology Conference

On 13 February, an agreement was signed
at CERN by twelve European countries
establishing the European Molecular Bio-
logy Conference. This is an important
development in European co-operation in
the growing field of molecular bioclogy.

The field does not at present call for
very large and expensive items of equip-
ment and some countries feel that it is
not yet appropriate to set up a central



Laboratory on the model of CERN. There
is however a need to bring together scien-
tists with expertise in the variety of
disciplines which are involved in molecular
biology. Until such a time as a central
Laboratory receives sufficient support the
‘Conference’, formally established at the
February meeting (subject to ratification),
goes a good way towards achieving the
necessary co-operation.

The Agreement states in Article Il :
‘The General programme to be carried
out under the responsibility of the Confer-
ence shall comprise in the first instance :

(a) provision for training,
research scholarships ;

teaching and

(b) assistance to universities and other
institutions of higher learning that wish
to receive visiting professors ;

(c) the establishment of study meetings,
coordinated with the programmes of
universities and other institutions of
higher learning and research.

The execution of the General Programme
is entrusted by the Conference to EMBO.

EMBO, the European Molecular Biology
Organization, is a private organization
centred in Geneva which was set up in
1963 by many leading molecular biologists
in Europe. It has already initiated a pro-
gramme along the lines of Article Il of the
Agreement and it is now assured of State
financial support to sustain and intensify
this work. The finance will be provided
by participating countries in proportion to
their national income.

The countries who signed the Agreement
are : Austria, Denmark, Federal Republic
of Germany, France, Greece, ltaly, Nether-
lands, Norway, Spain, Sweden, Switzer-
land, United Kingdom.

Computer to Geneva

A CDC 3800 computer left CERN in
February to be re-installed at the Uni-
versity of Geneva. The machine came to
CERN in September 1966 as part of the
temporary manoeuvres to sustain the
computing capacity on the site during the
teething-troubles of the CDC 6600. The
need for the computer was removed when
the CDC 6400 arrived.

At the same time, the Canton of Geneva
was interested in acquiring a large
computer for use by the University of
Geneva and by the cantonal adminis-
tration. (The computer had a trial run for
the administration when it was used in
October 1967 to count the votes recorded
in the federal elections.)

CERN was able to offer the CDC 3800
on very favourable terms (4.9 million Swiss
francs) and an agreement to purchase the
computer was signed by the Geneva
authorities in April 1968.

A few technical details : The CDC 3800
has a memory of 65356 words of 48 bits,
a capacity of approximately 1100000
operations per second and a reading
speed of 1200 punched cards per minute.
It has 8 tape decks with a transfer speed
of 120 000 characters per second.

CERN will continue to have a small
amount of time (120 hours per month) on
the computer until the end of 1970.

Concerts at CERN

Following a long-established tradition,
CERN is organizing in 1969 a series of
concerts to be held in the large auditori-
um. The concerts are open not only to
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CERN staff and their families but to
anyone in Geneva. As in previous years,
they will involve close collaboration with
the Radio Suisse Romande who will record
the concerts to be broadcast on the radio.

The concerts will be given by a variety
of chamber music groups presenting a
variety of compositions. The programme
is as follows :

31 March The Lasalle String Quartet —
works by Purcell, Rosenberg,
Haydn and Schubert

The Geneva Wind Octet —
works by Rosetti, Telemann.
Haydn, Fash and Beethoven

15 April

6 May Lionel Rogg on the harpsichord
— works by Bach, Handel and

Couperin

20 May The Geneva String Quartet with
the pianist Denise Duport Cellich
and bass M.J. Staempfli— works

by Martinu, Martin and Schénberg

The Charles Ravier ORTF poly-
phonic ensemble — programme
to be arranged.

3 June

Seats may be reserved at a price of 5
francs each concert or 20 francs a season
ticket for 5 concerts.

For single tickets, contact the Personnel
Association (tel. 4198 11, extension 2819)
and for season tickets, contact Mr. Adam
(tel. 41 98 11, extension 2317).
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Around the Laboratories

BERKELEY
New ERA

The most exciting work in accelerator
physics research at present is being done
at the Joint Institute for Nuclear Research,
Dubna, and at the Lawrence Radiation
Laboratory, Berkeley. Both these centres
have now mastered the first stage of the
Flectron Ring Accelerator (ERA}) — the
production and compression of electron
rings. This report on the progress at
Berkeley is based on a talk given at CERN
on 21 January by A.M. Sessler.

How it works

The basic ideas involved in the ERA were
described in CERN COURIER, vol. 8, page
28 and will be reviewed only briefly here.
First, an addition to the previous article
should be made — in the roll-call of
people who had contributed to the ideas,
the name of R.B.R-S-Harvie was missed.
At the Atomic Energy Research Establish-
ment, Harwell, in March 1951, Harvie
produced a brief paper, AERE G/M87 ‘A
proposed proton linear accelerator, in
which he pointed out for the first time the
possibility and the édvantage of pulling
protons along in electron bunches or
electron rings. He did not take into
account, however, the neutralizing effect
of the protons helping to hold the rings
stable. The idea was not pursued until
it was re-invented a few years ago by the
late V.1. Veksler at Dubna.

The aim is to achieve a high energy
proton beam by accelerating a cluster of
electrons in which protons have been
persuaded to sit. The practical method is
to create a ring of electrons (say 30 cm
in diameter) by injecting an intense elec-
tron beam into a strong magnetic field.
The magnetic field is increased and the
ring shrinks in size (to say 7 cm diameter),
the electrons increasing correspondingly
in energy (they will travel around the tiny
ring with an energy of say 19 MeV). The
box in which this process occurs is
calied the ‘compressor’.

Hydrogen is then fed in and the fast
moving electrons ionize the hydrogen
molecules. The positive ions are attracted
by the deep negative potential well created
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by the intense electron ring and stay in
the ring. (Both electrons and ions are in
the ring itself — the ions are not inside
the circle of electrons. If the ring were a
wedding-ring both electrons and ions
would make up the gold.)

A ring of electrons and protons will be
stable provided

Ne > Np > No/ 7?2
where N, is the number of electrons in
the ring (typically 10™), N, the number of
protons in the ring (typically 10'%) and ¥y
a measure of the energy of the electrons
flying round the ring. It should then be
possible to accelerate the ring down a
linear machine pointing along the axis
of the ring. Several methods have been
proposed to accelerate a ring to high
energies without pulling it apart.

The great advantage is that the energy
the protons gain as the ring is accelerated
is greater than that of the electrons in
the ratio of the proton mass to the
electron mass. In the ERA this is not the
ratio of the rest masses (1836 : 1) because
the electrons moving round the rings are
relativistic — their mass is about 40 times

their rest mass. This still leaves a gain of
about 45 for the proton.

Berkeley Compressors | and 11

Following the announcement at the Cam-
bridge Accelerator Conference in Sep-
tember 1967, that Dubna had produced
and compressed rings, an intense effort
was turned on at Berkeley. There is no
doubt that the challenge of the ERA has
breathed the breath of life back into the
strong LRL team of accelerator physicisis
who had lost the 200 GeV machine to
the mid-West. The ERA has had the power-
ful backing of the Laboratory management
and the support (including financial sup-
port — which really means something !) of
the Laboratory high energy physicists.
During the past year the number of people
involved in the project rose as high as
120 at peak times and a total of about
$1 M was spent.

Construction of the first compressor
started in February 1968. It was a simple,
‘off-the-shelf’ device whose purpose was
to give some first experience in playing
with the new techniques, to help establish



2.
parameters for the first serious compressor
and to learn about single particle effects.
In June, construction was completed and
electrons were fed in from the LRL 4 MeV

linac. Rings formed and

compressed.

were soon

This was very encouraging, but, be-
cause of the lack of sophistication of
Compressor | and its diagnostic equip-
ment, it was not known how good the
rings were and only hard experience with
Compressor [l showed that little was
learned about single particle effects.

Compressor Il was a thoroughly engi-
neered device. It was assembled at the
Livermore Laboratory where the Astron
injector, normally used for thermonuclear
fusion research, supplied electrons through
a beam transport line about 10 m long.
The injector was operated at 3.3 MeV and
a pulse rate of 1 per 2 s. A chopper select-
ed 20 ns bursts to feed the compressor
with injection over several turns, eventually
giving rings of 150 A (4 x 10" electrons)
and an initial radius of 19 cm. (An inflector
structure was built into the compressor
but it was found that more efficient self-

injection took place with the inflector
voltage switched off — an effect which
is not yet understood.)

The vacuum vessel was built of alumina
and pressures of 107 to 107® torr could
be achieved. Foils were used to isolate
the compressor from the Astron vacuum.
Controlled amounts of hydrogen could be
fed in at any time in the cycle by means
of a ‘puff-valve’.

The magnetic field was provided by
three coil pairs (positioned as shown in
the diagram). The first coil was powered
as the beam was injected giving a field
of 800 G. Coils 2 and 3 came on suc-
cessively to increase the field to 20 kG
in about 0.5 ms, equivalent to a ring com-
pressed to 3.5 cm radius and a 19 MeV
energy of the electrons. Each coil took
thousands of amps at several kV ; typi-
cally, coil 3 would take 25000 A at 5.5 kV
and would crash like a sledge-hammer as
it was powered.

Compressor Il was alloted two periods
of three weeks operation. The first run
was spent in persuading all the equipment
to operate together, in tuning the beam

1. A diagram of Compressor Ii : on the left,
looking along the plane of the rings ; on the
right, looking down the axis of the rings.

The photographs show Compressor Il being
assembled.

2. Looking inside the Compressor — the inflector
structure can be seen around the circumfer-
ence and coming in from top left is a probe.

3. The complexity of the near completed
assembly.

transport system, in synchronizing the
injector and the compressor and in testing
the diagnostics (probes, X-ray and micro-
wave monitors, synchrotron light). A
problem which prevented any major pro-
gress was that the foils between Astron
and the compressor caused so much
beam blow-up that only 40 A could be
injected. After injection, the ring was lost
in about 10 us.

During a three week break before the
second run there was frantic activity,
theoretical and practical, to try to under-
stand and put right the problems. In
particular, the inflector structure was re-
designed to avoid a possible coherent
beam loss when the beam passed through
the inflector bars after 10 us. The situation
reached at the end of the first run was
recovered almost immediately after switch-
ing on again but without the catastrophic
loss after 10 us. It was soon learned that
rings could not be held because of single
particle effects. Right through to within
a few nights of the final shutdown anerve-
racking game of ‘dodge that resonance’
took place.
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. Losing a ring after 40 pns at the n = 2
resonance. The horizontal scale is 10 us/cm.

The top signal is microwaves (22 GHz) ; the
bottom signal X-rays.

. Success. The horizontal scale is now 1 ms.

The signals are as in (4) and show that the
rings are retained over 5 ms — the full time
that coil 3 is adequately powered.

. Synchrotron Jight from compressed rings.
The black marks on the ring are caused by
the grid of the camera. These photographs
(exposure time 500 ns) show the remarkable
stability of the rings and make it possible

to measure their cross-section (about 5 mm
radially by 4 mm axially).

7. Diagram of Compressor Il now being built.
With this coil arrangement, extraction of the
compressed rings, to the right, will be
attempted.

(Photos LRL)

(One way to distinguish between a high
energy physicist and an accelerator physi-
cist is to use the word ‘resonance’. If his
eyes light up he is a high energy physicist
— his sub-conscious is thinking of new
particles and beautiful symmetries ; if his
eyes contract he is an accelerator physi-
cist — his sub-conscious is thinking of
enormities committed on his beam.)

A single particle travelling round in
the magnetic field follows an oscillatory
path and care has to be taken to set
up the magnetic field in such a way that
the particle is pushed back whenever it
deviates from the perfect circle. If this
stability is not achieved the particle beam
will be lost. The phenomena which cause
the loss are called ‘resonances’ and a
beam cannot be allowed to sit too long
under magnetic field conditions equivalent
to a resonance. The way {o express this
in accelerator theory is to say that the
magnetic field index, n, should not have
values of /2, /4... '

It was found that serious loss of the
rings after about 70 ps was due to the
n = /2 resonance and other resonances
caused loss earlier. A long battle began
to programme the currents fed to the
three coils in order to avoid crossing
resonances early in the life of the ring.
When the ring had been compressed away
from the inflector structure, to where the
magnetic field was better, it proved possi-
ble to cross resonances without trouble.
Typically, coil 2 came on when the ring
had a radius of 125 cm and coil 3 at
6 cm. The final radius was 3.5 cm and the
fully compressed ring could be held
remarkably stable for 5 ms before the
current in coil 3 died away.

Once this stage had been reached,
rings could be produced with near perfect
reliability. Only two nights were left for
experiments but several important meas-
urements were achieved. The puff-valve
was operated and the behaviour of the
partially neutralized rings was exactly as
expected.

Compressor il

Ceramic
Vacuum
Coil1A  Chamber — Coil 1B
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The experiments had to stop for the
complete re-building of the Astron injector
which, it is hoped, will give four times
the current and twice the ‘brightness’.
This will increase the injection efficiency
into Compressor Il which is now being
built to come into operation about the
beginning ‘of July.

With Compressor Il it will be possible
to tackle the next vital stage — the
extraction of the rings. This requires
that axia!l fields of 20 kG are established
with less than 3 G of radial field.

If all goes well it is still likely to take
several years to gain a thorough under-
standing and technical mastery of ERAs
before construction of a machine for
physics is contemplated. Nevertheless an
abundance of ideas are beginning to
emerge as people grapple with this new
acceleration technique.

Within a year, the Berkeley team have
achieved compressed rings and the im-
portant thing about their work is that they
have a pretty thorough understanding of
what has happened en route. The pro-
blems they could expect to bump into, in
terms of known accelerator theory, they
did bump into and could get round. More
complicated stages lie ahead but, unless
some presently unknown phenomenon
emerges, there is no reason to believe
that the ERA will not work.
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KARLSRUHE/MUNICH
European ERAs

Research on electron ring accelerators is
starting at two centres in the Federal
Republic of Germany — Karlsruhe and
Munich.

At Karlsruhe a team of ten people has
been set up and they hope to finalize the
design of a compressor this month. A
‘Febatron’ has been ordered from Field



1. A stainless steel container being lowered
over one of the coil sections of the huge
superconducting magnet which will establish
fields of over 18 kG in the Argonne 12 foot
hydrogen bubble chamber.

2. The chamber body undergoing its last weld
(between the elliptical head and the cylindrical
section). The five camera ports, which are
on top of the chamber when it is mounted in
its tinal position, can be clearly seen.

Emission Corporation as injector (to be
delivered in April). Its parameters are —
energy 2.2 MeV, momentum spread about
19, inside a pulse length of about 20 ns.
It is hoped to inject 10™ electrons.

It is intended to compress at a slower
rate than at LRL with a flexible current
programme for the coil to steer away from
resonances. To feed in the protons, an
atomic hydrogen beam may be fired
across the ring rather than flooding the
compressor with hydrogen.

Munich have a team of 26 people. They
also will use a Febatron as injector and
will try faster compression than LRL to cut
the growth time of instabilities. The
Febatron is installed and the compressor
will be completed soon. Protons will be
injected from a duoplasmatron ion souice.

ARGONNE
12 foot chamber

It was announced on 22 January that the
world’s largest superconducting magnet
has been successfully tested at the
Argonne National Laboratory. The magnet

is designed to provide an 18 kG field for
a large hydrogen bubble chamber 12 foot
(8.7 m) in diameter.

The chamber and the superconducting
magnet were first proposed for use at
the 12.5 GeV Zero Gradient Synchrotron
(ZGS) in June 1964 and the project was
funded in July 1965. Some preliminary
experience was gained when Argonne
pioneered the use of superconducting
magnets on bubble chambers with a 10
inch diameter, 40 kG helium chamber
in 1966.

Cost estimates were prepared for both
a conventional magnet system and a
superconducting magnet system to produce
the required field over the chamber
volume. The estimates for both systems
came out at about $24 miilion (the
actual cost was close to this estimate) but
the superconducting magnet scored heavily
in projected operating cost. Assuming
operation for 50°% of the time over ten
years, a conventional magnet (which

would need about 10 MW) would cost $
4 million to run and the superconducting
magnet $ 0.4 million.

The main features of the bubble cham-
ber are as follows (no explanation of the
design will be given since it has much in
common with the large European chamber
and the Brookhaven chamber which have
been covered previously — vol. 7, page
143; vol. 9, page 12): The chamber
volume is 25 m® (about 20 m® of ‘useful’
volume seen by the cameras). The ex-
pansion system is mounted at the bottom
of the chambeér and involves a piston of
large diameter connected to the chamber
walls by flexible steel toroidal bellows.
A resonant hydraulic system powers the
piston and the chamber can be operated
with a period of 35 ms producing a 1%
volume change. Four cameras with very
wide angle lenses {140°) are positioned
at the top of the chamber. The cameras
look  through three-layered fish-eye
windows. There are flash tubes around
the cameras and scotchlite coating within
the chamber gives bright-field illumination.

The huge superconducting magnet is
designed to produce a field of 18 kG in
the chamber. The magnet differs from
those of the other large chambers in




using a steel core (1600 tons). The field
is established over a volume of about
5 m diameter and 3 m high, and the
stored energy is 80 MJ.

A composite superconductor is used
with six ribbons of niobium-titanium em-
bedded in a copper sirip 5 cm wide and
0.25 cm thick. This strip is wound into
thirty coils in the shape of flat pancakes.
The total length of conductor used is 40
km. Two stacks of fifteen coils are mounted
one above and one below the position of
the beam entrance window separated by
a spacing of 60 cm. The coils are cooled
by liquid helium produced by a 400 W
refrigerator. The current in the conductor
is about 2000 A.

The magnet was cooled down for the
first time at the end of November and,
after some trouble in filling the cryostat
had been cleared, the emergency energy
dumping system was successfully tested
for various currents in the superconductor.
Eventually a field of 18.5 kG was achieved
and the "Argonne team is confident that
the field can be taken above 20 kG. The
manager of the magnet project is J.R.
Purcell and the manager of the bubble
chamber project is E.G. Pewitt.

The chamber will be used, filled with
deuterium, for neutrino experiments, par-
ticularly looking at the elastic interaction
at low energies where the ANL neutrino
facility can achieve better statistics than
elsewhere. It is hoped to take a million
pictures with the ZGS intensity pushed a
bit higher than it is at present (2.3 x 10'?
protons per pulse at one pulse every two
seconds). The fast extraction efficiency
is between 50 and 70 %.
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The chamber will be fully assembled
ready for final tests beginning early
spring. Cool-down is planned for July
and experiments could start in September.

Conference

An International Conference on Hyper-
nuclear Physics will be held at Argonne
on 5-7 May 1969 ; it is intended to be
informal and to give a comprehensive
coverage of hypernuclear physics with
ample time for discussion. The Conference
is open to all physicists working in the
field and contributed papers are welcomed
(abstracts should be in by 15 Marchj).

The preliminary programme is —

5 May Free Hyperon-Nuclear I[nteractions
Meson Theory of Baryon-Baryon
Interactions
Emulsion Data
Exotic Hypernuclei

6 May Hypernucleat Spectroscopy
Helium Bubble Chamber Data
Production of Hyperons and
Hypernuclei by K™ Capture

7 May Experimental Techniques
Critical Discussion of Experiments
Summary

Anyone interested in the Conference

should contact
L.G. Hyman
Argonne National Laboratory
9700 South Cass Avenue
Argonne, lllinois 60439

3. The encapsulated superconducting magnet
being transported to the bubble chamber
building.

DARESBURY

Higher energy electron
synchrotron

A preliminary design study for a 15-20
GeV electron synchrotron has been
published by the Daresbury Laboratory,
UK. The proposed machine has become
known as the ‘NINA, Booster since it will
receive electrons from the existing 5 GeV
synchrotron, NINA, and boost their energy
to 15-20 GeV. (Not to be confused with
the more usual use of the term ‘booster’
to describe the accelerator stage which
boosts the energy at which particles are
injected into a synchrotron.)

The proposed machine fits neatly into
an overall scheme of European (and
world) accelerators. Present competitors
in this energy region are the 20 GeV
electron linear machine at the Stanford
Linear Accelerator Centre, USA, and the
10 GeV electron synchrotron at the Wilson
Synchrotron Laboratory, Cornell, USA. (The
Cornell machine has been built for ex-
tension to 15 GeV.) There is nothing
comparable, in existence or planned, in
Europe.

Research at Stanford has illustrated
the richness of this energy range for elec-
tron and photon physics and has indicated
the need for a synchrotron to cover the
same range with a much better duty-cycle
(the percentage of time for which the
machine is supplying accelerated par-
ticles) than is possible with a linear
machine. Cornell will partially meet this
need and is likely to skim some of the
cream from the energy range, but Cornell
is essentially a University machine without
the extensive facilities and financial
resources of a National Laboratory. It is
unlikely to be able to mount many of the
experiments it is desirable to do or to
accommodate many experimental teams.

The Daresbury design aims for a ma-
chine of 15-20 GeV with a current of over
1 uA and a duty-cycle of at least 5 %.
The intention is to use NINA (which at
present has an average current of 2 uA
which could be pushed to 10 pnA) to inject
electrons into a larger ring. This will result
in a considerable saving in the cost of a
15 GeV synchrotron — first, because
NINA as injector is already built, and,



second, because the quality of the beam
from NINA makes the higher energy stage
much simpler. Between energies of 2 and
3 GeV the beam in NINA has small
emittance and energy spread so that the
magnet aperture in the larger ring can
be small (giving cheaper magnets and
power supplies). Injecting at an energy
of a few GeV also means that the field
in the larger ring can be comparatively
high so that remanent field effects can be
neglected and larger eddy-currents can be
tolerated, resulting in a simpler and
cheaper vacuum chamber.

High energy electron synchrotrons suffer
from the awkward requirement that their
radius should be as high as possible.
This is to keep the energy lost per turn
by radiation (which has to be replaced
by the r.f. system) down to a reasonable
level. For a maximum energy of 20 GeV,
to keep this loss down to 120 MeV/turn
the bending radius would need to be
120 m. Space for r.f. structure, injection
and ejection takes the desirable average
radius up to 200 m.

Various changes can be rung on this
by having curves of magnets separated
by long straight sections. Two such
layouts, which can just be squeezed onto
the available site, have been considered
at Daresbury. The first one uses the
existing experimental hall (giving a further
saving in the cost of the new facility) but
involves the new machine crossing NINA
in two places. This would obviously cause
major disruption of NINA operation during
construction and only seems reasonable
if the need to keep the cost down be-
comes paramount. The second layout
(shown in the drawing) does not cut the
NINA ring and has two long straight
sections. This scheme would require a
new experimental area to be built. Prelimi-
nary cost estimates for the two schemes
are £ 4.9 million and £ 5.4 million.

A few of the parameters of the design
are as follows : The circumference of the
machine is 1323 m long with a bending
radius in the magnets of 120 m. The
magnetic field needed at 20 GeV is 5.6 kG,
rising from 0.8 kG at injection of beams
at 3 GeV. The vacuum vessel dimensions
in the bending magnets rise to a maximum
of 50 mm in the horizontal plane of a
focusing magnet and to a maximum of

One of the two possible layouts of the 15-20 GeV
electron synchrotron proposed at the Daresbury
Laboratory. Beams would be injected into the
larger ‘ring’ as indicated from the existing
machine, NINA.

(Drawing DNPL)
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25 mm in the vertical plane of a defocus-
ing magnet. In the quadrupoles the
dimensions are 85 mm horizontal and
45 mm vertical. The design pressure is
107¢ torr generally and 107 torr in the
r.f. sections. The radio-frequency system
has to cope with a maximum radiation
loss of 118 MeV per turn. It would operate
at twice or three times the NINA rf.
frequency (816 or 1224 MHz). There are
two r.f. stations each 80 m long of the
travelling wave type.

The major field of interest to be inves-

tigated with the 15-20 GeV synchrotron
will be electron and photon physics not
accessible to electron linear accelerators.
This includes the whole field of electro-
production experiments which need a long
duty-cycle accelerator for complicated
coincidence experiments. In addition,
recent experiments, particularly at Stan-
ford, have shown that secondary particle
beams of comparable intensities to those
available at high energy proton accelera-
tors can be achieved at electron accelera-
tors.
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1. Lenin Prize winners for their research on
transuranic elements using the heavy ion
cyclotron of the Laboratory of Nuclear Reac-
tions : (left to right) G.N. Flerov, S.M.
Polikanov, . Zvara, V.A. Druin. Zvara, from
Czechoslovakia, was the first scientist from
outside the Soviet Union to receive this prize.

2. Scientists from Poland at work on a beta-
spectrometer, called ‘Orange’, which was
built in Poland and brought to the Laboratory
of Neutron Physics.

In the context of an overall European
programme it will be a unique facility,
complementing the important but limited
research which will be possible at the
storage rings of DESY and Frascati, and
pushing electron synchrotron energies as
high as can be reasonably achieved at
present. To spread the cost, a period of
four years from the time when financial
approval is forthcoming is planned for
construction. By then it is possible that
much more progress will have been made
towards opening up ‘national’ accelerators
to scientists from throughout Europe.
Daresbury has already welcomed teams
from France and ltaly to do research on
NINA.

DUBNA

Organization and
Research Equipment

This information is taken from an article
by M. Lebedenko (Head of the Publishing
Department at Dubna) which appeared in
the January issue of Europhysics News
(Bulletin of the European Physical Society).

The Joint Institute for Nuclear Research
(JINR), more usudlly known simply as
‘Dubna’ after the small town 130 km
north-west of Moscow where it is situated,
came into existence in 1956. An Agreement
to set up the Institute was signed on 26
March of that year in Moscow by repre-
sentatives of eleven countries — Albania,
Bulgaria, China, Czechoslovakia, German
Democratic Republic, Hungary, Korean
Democratic Republic, Mongolia, Poland,

Rumania and USSR. The Democratic
Republic of Vietham joined later.

3. The Director of JINR, N.N. Bogoliubov (left)
and the Director of CERN, B.P. Gregory,
photographed at Dubna. There has always
been close collaboration between the two
international centres including a regular
exchange of scientists.

(Photos Dubna)

The Institute was seen as performing a
similar role to that of CERN, and its aims
were stated in the Agreement as :

1. To foster collaboration in nuclear
research by scientists in the Member
States.

2. To promote nuclear physics research
in the Member States by the exchange
of information and results of both
theoretical and experimental research.

3. To maintain close relations with other
national and international scientific
research organizations engaged on the
development of physics and on the
global applications of atomic energy.

4. To promote the ‘most effective use of
the intellectual effort available in the
Member States.

Finance is provided by the Member
States in proportion to their financial re-
sources, contributions ranging from 0.5 %
to near 50 % (USSR). Each Member State
has a delegate on the Council which
meets once a year.

The present Director is N.N. Bogoliubov
(USSR) and the Deputy Directors are K.
Khristov (Bulgaria) and N. Sodnom (Mon-
golia). The scientific policy is worked out
by a ‘Learned Council’ comprising leading
scientists from the Member States (not
more than three from any one country).
The Institute is sub-divided into six Labo-
ratories, each with its own Director.

caboratory of Nuclear Problems
Director, V.P. Dzhelepov

This Laboratory was in existence before
the Institute was founded. It operates the

very successful 680 MeV synchro-cyclotron
and has made some major contributions
to intermediate energy physics. It is also
a centre of development for experimental
techniques including work on Cherenkov
counters, polarized targets and streamer
chambers.

Laboratory of High Energy
Director, A.M. Balgin

The Laboratory evolved from the Electro-
Physical Laboratory and was led for many
years by the late V.I. Veksler. High-energy
physics is carried out with the 10 GeV
synchro-phasotron. It is also the home of
the current research on the new technique
of Electron Ring Accelerators (see the
article on Berkeley).

Laboratory of Theoretical Physics
Director, D.I. Blokhintsev

Research on theoretical problems is
concentrated in this Laboratory. It is one
of the largest international centres for
theoretical physics with a staff of over
100 physicists. The Laboratory has a high
reputation and has done some pioneering
work on topics such as the theory of
dispersion relations.

Laboratory of Neutron Physics
Director, I.M. Franck

The main research facility is a fast
neutron pulsed reactor involving a station-
ary core of plutonium 239 and a uranium
235 core mounted on a steel disc rotating
at speeds up to 5000 revs/min. Pulses of
neutrons are produced when the cores
are in coincidence ; the pulse width and
repetition rate can be varied.
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Laboratory of Nuclear Reactions
Director, G.N. Flerov

The Laboratory has a powerful heavy
ion cyclotron (giving energies up to 8 MeV
per nucieon with beam intensities up to
200 uA). With this machine a number of
transuranic elements have been synthe-
sized including element 104 named Khur-
chatovium after one of the founders of
the Institute, 1.V. Khurchatov.

Laboratory of Computing Technique and
Automation
Director, M.G. Meshcheryakov

This Laboratory is a large computing
centre with a series of computers the
largest of which is the BESM 6. There is
a programming section and research is
carried out on automatic data-processing
techniques and on-line systems.

STANFORD (HEPL)
Scintillating Detector

Development of a ‘universal’ particle de-
tector at Stanford University High Energy

Physics Laboratory was reported on 5
February at a meeting of the American
Physical Society. The detector is a giant
version of the familiar scintillation counters
which have been in use since the late
1940s.

The first indication that HEPL was
taking a new look at scintillators came in
the 18 January issue of Nature. There,
Nobel Prize winner R. Hofstadter together
with three visiting research associates —
E.B. Hughes and W.L. Lakin (UK) and I
Sick (Switzerland) — reported their work
on total absorption shower detectors for
electrons and gammas in the GeV energy
range. They had stacked together six
separate Nal(Tl) crystals to give a total
thickness of scintillator of nearly 70 cm
(the crystals were up to 33 cm diameter
and up to 18 cm thick).

This assembly was carried to the 20
GeV electron linear accelerator at SLAC
and used to look at electrons in the
energy range 4-14 GeV. It proved possible
to define the energy of an electron to
better than 2% over the whole range
(the energy resolution improving as the

The scintillation counter built up from six large
sodium iodide crystals used to measure electrons,
up to energies of 14 GeV, coming down the

pipe on the right from the Stanford

electron linear accelerator. Development of
scintillation counters for the detection of very
high energy particles is being done at the
Stanford High Energy Laboratory under

R. Hofstadter.

(Photo Stanford Unjversity)

energy increases so that it is down to
1% at 14 GeV). This is a much better
performance than alternative methods of
total absorption such as lead/scintillator
sandwiches or lead fluoride Cherenkov
counters both of which are above 5%
at 14 GeV.

At a joint meeting of the American
Physical Society and the American As-
sociation of Physics Teachers on 5 Feb-
ruary, Hofstadter made it clear that he
sees the reported results as just the
beginning of the investigation of the
capabilities of a large scintillator detector.
He listed a series of advantages — high-
speed counting and timing, good energy
resolution, applicable to virtually all types
of particles (including neutral particles),
ability to distinguish between different
types of particle, detection capability over
a very wide range of energy. This last
point is particularly interesting as acceler-
ator energies move into the hundreds of
GeV. Given a big enough scintillator there
is no limit to the detectable energy
(fortunately also scintillator size scales
logarithmically with energy).
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Glenn T. Seaborg, Chairman of the U.S. Atomic
Energy Commission breaks ground for the Linac
at the ceremony held at the National Accelerator
Laboratory, Batavia, in December.

Design of the units of the 200 GeV accelerator
are being progressively finalized and put out

to tender. A prototype enclosure for the 10 GeV
booster was completed this month and the
booster section have given themselves the tight
schedule of having a complete machine period
installed and operating (with the magnets
powered and the vacuum chamber pumped down)
by 1 September 1969. The date for 10 GeV
operation of the booster is 1 July 1971.

The newly elected Execut've Committee of the
LAMPF Users Group tours construction of the
accelerator. In the foreground is the Chairman,
H. Palevsky. Behind are (left to right} D.A. Lind,
A. Poskanzer, L. Rosen (LAMPF Director),

H. Willard, R. Haddock.

(Photo Los Alamos)

The essential requirement in the opera-
tion of the-detector is that the incoming
particle loses all its energy within the
scintillator (hence the term ‘total ab-
sorption’). The light output, detected by
photomultipliers, is then proportional to the
energy of the particle. Nal{Ti) — a sodium
jodide crystal with thalium impurity added
to increase the light yield —is a particularly
good scintillator which is often used. It
has, in addition to its high scintillation
yield, a high density which reduces the
path length of the particle and resuits in
a small detector for total absorption at
high energies.

Nevertheless, this fairly obvious appli-

results above, crystals of appropriate size
are now becoming available.

The HEPL team have classified the
detectors in two types — TASC counters
(Total Absorption Shower Cascade) and
TANC counters (Total Absorption Nuclear
Cascade). TASC counters are for electro-
magnetically interacting particles such as
electrons, positrons and gammas. These
particles dissipatee their energy in short
distances and crystal assemblies such as
that used at the linear accelerator are
adequate. TANC counters have to catch
all the produce of strong interactions
produced by neutrons, protons, pions,
kaons etc. and need to be much larger.

Tests have been carried out with a TANC
energies because of the difficulty of counter 150 cm long but the crystals were
producing crystals of the required size. not of sufficient diameter. Given this
As is obvious from the electron detection limitation the counter worked very well.

cation has not become common at higher

Proceedings of the First
International Symposium on
the Decontamination of
Nuclear Installations

Edited by H.J. BLYTHE, A. CATHERALL, A. COOK,
H. WELLS

The first publication of its kind on the chemistry of radio-
active decontamination and on techniques for the cleaning
up of nuclear research establishments, power stations and
process plants.

The papers are grouped in seven sections: on decontami-
nating agents, surfaces, reactors, design and planning,
decontamination centres, miscellaneous decontamination
problems, and health physics. Each section is followed by
an edited account of the subsequent discussion.

‘Provides extremely valuable information and insight that
are not available elsewhere concerning scientifically com-
plex problems associated with decontamination. This
information should be “chewed and digested” by specialists
in the design of new equipment and facilities for the nuclear
industry’. Health Physics

£ 6 net
CAMBRIDGE
UNIVERSITY PRESS




It is theoretically possible to have
energy resolution down to 0.02°% but
0.1% is likely to be the practical limit,
Other materials such as lead fluoride,
which is used in Cherenkov counters, would
be even better than Nal(Tl) if some way
were found to increase their light yield.
The HEPL results are likely to bring more
attention to bear on problems like this.

experimental time being shared about dock (UCLA);
equally between Los Alamos staff, and
outside universities and research centres.

The purpose of the Users Group is
specified in the newly adopted Charter as :

a) To provide a formal channel for the
exchange of information between the
LAMPF administration and scientists of

H. Willard (Case); A.
Poskanzer (LRL). The experimental pro-
gramme itself will be decided on the
basis of scientific merit by a Program and
Scheduling Committee appointed by the
Director of LAMPF, L. Rosen. Some mem-
bers of this Committee will be selected
from the Users Group.

other Laboratories who will utilize this

LOS ALAMOS
LAMPF Users Group

At a meeting on 16 January, the LAMPF
Users Group adopted a Charter and
elected an Executive Committee. The 800
MeV proton linear accelerator, LAMPF,
will be used as a national accelerator as:
when it comes into operation in 1972, the

overpelt

COMPAGNIE DES METAUX D’OVERPELT
LOMMEL ET DE CORPHALIE, S.A.

54, RUE DES FABRIQUES, BRUXELLES | - PHONE 02-12-31.30

LEAD SHIELDING

NUCLEAR ENERCY

—Lead bricks — flags — plates
—Removable and fixed framing
—Ball manipulators — plugs
—Casks — safes — cans
—Mobile coffins

—Complete cells

—Armatures — steel aprons
—Panels — mobile doors
—Lead shot — wool — sheet

WE UNDERTAKE

—Design and development
—Frames and structures
—Adaptations — realizations

facility for their research.

b) To provide a means for involving scien-
tists and engineers from user groups in
specific projects at LAMPF and for
offering advice and counsel to the
LAMPF management on LAMPF oper-
ating policy and facilities.

The Executive Committee was elected
H. Palevsky (BNL) Chairman; D.A.
Lind (Colorado) Chairman-eiect; R. Had-

High. Energy & Nuclear Equipment SA

(Ronald 8. STIFF, Managing Director)

COMPANIES for EQUIPMENT
Nuclear Enterprises LTD Multichann(lal lAnalysers

P . Incremental Plotters
Laben, Simtec, C.S. Italia Radiation Detectcrs and
20th Century Electronics LTD Precision Nucllleonic:l Measuring

: Systems for all Applications

Lan-Electronics LTD, Compact Cyclotrons
Scientifica & Cook Electronics LTD Semiconductor Silicon and Germanium
Computer Instrumentation LTD Detector Sysiems
D.A. Pitman LTD
Johnson Laboratories INC.

Precision Printed Circuits

Mass Spectrometers & Leak Detectors
Scientific Research Instruments Corp.
Electronics & Alloys INC.

Large Area Display Oscilloscopes
Ultrasonic Medical Equipment
The Cyclotron Corporation

Applied Physics Laboratory Equipment
Neutron & X-Ray Diffractometers and
Precision Scientific Instruments
including Deep Field Photographic
Microscopos

By
Telephone
Your
First
Contact
will be
with :

i

Charlotte Graf, Geneva Yvonne Johnson, Madrid
2, chemin de Tavernay Castellana Hilton Hotel

Telephone 022/34 17 07/05 Telephone: 257 22 00
they are backed by many highly experienced Physicists, Chemists and Engineers.

INEL EXHIBITION : come for a drink and a rest at my suite any time between
15.00 and 20.00 h. : 4/5/6 March, ALBAN - AMBASSADOR Hotel, Jakob Burck-
hardtstrasse 61 (Tram 15) ; Telephone 3575 20. (Some equipment on show.)
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Thelong

and
the short

that Nuclear Enterprises Ge(Li) detector systems are coping successfully
with the most difficult experimental conditions all over the world. The detector illustrated above
on the left has a 1 metre reach to enable it to probe through bulky shielding, while the one on
the right has been surrounded with low activity lead to obtain maximum sensitivity. Our
experienced Semiconductor Group has also produced:

#* Compton suppression spectrometers
# Pair production spectrometers

#* Systems designed to incorporate only
low Z material near the detector

% Systems for Mossbauer experiments,
coincidence experiments,
angular correlation work
and many other applications.

Perhaps we have not solved your particular problem yet, but we would like to try. Contact
us at:

& NUCLEAR ENTERPRISES LIMITED
Sighthill, Edinburgh, 11, Scotland. Tel: 031-443 4060 Telex 72333 Cables ‘Nuclear’ Edinburgh

Associate Companies: Nuclear Enterprises GmbH, 8 Munchen 80, Perfallstr 4, Tel: Munchen 443735
Nuclear Enterprises Inc., 935 Terminal Way, San Garlos, Galifornia.

Swiss Agents : HIGH ENERGY AND NUCLEAR EQUIPMENT S.A.
2, CHEMIN DE TAVERNAY GRAND-SACONNEX
1218 GENEVA
Tel. (022) 341707 /3417 05.
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from SAC...

DATA ACQUISITION
SYSTEMS FOR HIGH
ENERGY PHYSICS

1148 DIGITAL SPARK CHAMBER SCALER UNIT

® Switch select any combintation of scalers
per unit—2/48, 4/24, 6/16, 8/12

® High adjacent pulse resolution with digital
pulse center finder

s = . N

1148 AS ACCUMULATION SCALER UNIT

® 48, 24 binary bit, 40 MHz scalers-positive
and negative input

e Fully computer controllable-random access
or sequential readout, individual group start
and stop

1100/1200/1300 SERIES DATA ACQUISITION,
CONTROL AND READOUT INTERFACE UNITS

o Digital multiplexing, scanning and output

device interfaces ranging from typewriters
to computers

~ D

SCIENCE ACCESSORIES CORPORATION
65 STATION STREET / SOUTHPORT / CONNECTICUT / 06490 / USA / PHONE 203-255-1526
A SUBSIDIARY OF AMPEREX ELECTRONIC CORPORATION
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un nouveau détecteur
de rayonnement X en Ge(Li)

associé a un préamplificateur a effet de champ refroidi.
Trés bonne résolution: 0,8 keV sur la raie de 97 keV du 193 Gd

Ce détecteur est présenté au rayonnement sans fenétre d’entrée,
a I'exception de celle du cryostat en beryllium (250 )

Autres détecteurs Ge(Li) : plans et coaxiaux de grands volumes
double drift anti-Compton deétecteurs puits.

Electronique associée en standard Esone ou NIM.

a New Ge(Li) deteétor
for X-rays

connected to a cooled FET preamplifier.
Very high resolution: 0,8 keV for 97 keV (193 Gd)
No entrance window except the beryllium one of the cryostat (250 ) /

Other Ge(Li) detectors : planar and large volume coaxial
double drift anti-Compton well detectors.

Related electronics in Esone or NIM standard.

- 0.8 kel

41.54 keV

97.43 keV

47.1 keV ‘
0.8 keV s
ﬁ

62.6 keV

SOCIETE D’'APPLICATIONS INDUSTRIELLES DE LA PHYSIQUE
38, rue Gabriel Crié, 92, Malakoff, France, téiéphone 25387 20 +, adresse télégraphique : Saiphy Malakoff

52



HC ™ 220 HF Y& 240 HF m 271

| : FAN OUT - (OGIC UNIT HAMNER
e Bl ) * 4+ MODE (& ELECTRONICS CY.
. 2/4 3/4. o INC. annouces that it
1/ has begun the

manufacture of high
energy physics
electronic
instrumentation.
HAMNER'’s initial
contribution to the
field will consist of a
series of five
compatible instruments
aimed at providing

WIDTH MODE , Ppre : : satesies I
+ ., - ; m\O) Q) ON ) oFf &
wom ST NORM \ |
REAR  GATE ' » s

* THm > | D SLO +12

maximum .performance
and versatility at
lowest cost.
The five instruments
in NIM standard, are
logic instrumentation
including'fanout, gate
interface, logic
interface, logic unit and
discriminator, all of
FAST OUT which have the

; capacity to accept
signals varying from
DC to 200 MHz.

HARSHAW ‘CHEMIE
N.V.

Strijkviertel 95
DE MEERN
Tel. (03406) 22 44

HARSHAW CHEMIE
GMBH

Wiesenau 2 i
6 FRANKFURT (M)
Ruf. (0611) 72 74 18
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.
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Irrespective of whether the gases

being pumped are common orinert,
water vapour or hydrogen, the new
BALZERS cryo pumps, types KRY
1000 U and KRY 2000 are effective
equally in high or ultra high vacuum
systems. The effective pumping
speed of the KRY 1000 U = 1000 I/
sec. and that of the KRY 2000 =
2000 I/sec. (respectively 3000 and
6000 {/sec. for hydrogen), whilst the
nominal diameters of the connect-
ing flanges are only 95 and 138 mm.
respectively.

The capacity of the cryo pumps is
so great that considerably larger
quantities of gas can be handled
than, for example, using sorption
or getter pumps. Further, cryo
pumps use no oils or similar fluids
and hence emit no pump fluid va-
pours. Thus it is impossible for
them to produce contamination.
Activation processes prior to pump-
ing are unnecessary, and no rege-
neration process is required at the
end of the pumping cycle.

In conjunction with a conventional
backing pump cryo pumps form an

For any Gases you
may require to pump
use Cryo Pumps,
why?

Because they
pump all Gases at
high speed . ..

ideal pumping unit for all high and
ultra high vacuum systems. The
lack of moving parts, low weight
and compact, smail size make cryo
pumps extremely attractive for add-
ing to existing vacuum systems,
and experience has shown them to
be suitable both for laboratory and
production equipment. They have
proved to be extremely versatile
over a wide field of applications,
including coating and metallurgical
processes, and electron, molecular
or ion beam experimental plants. A
very effective radiation shield ar-
rangement keeps the consumption
of liquid helium to a .minimum,
assuring maximum economy in
operation.

Further information will gladly be
supplied on request.

Schematical drawing of the cryo
pumps KRY 1000 U and KRY 2000

1 connection tube for the helium
siphon

2 connection tube for the helium
level sensor

‘3 exhaust pipe for helium vapour

4 liquid nitrogen for cooling the
thermal beam protection

5 connection flange of the pump

6 helium supply line

7 liquid helium for cooling the con-
densation surface

8 opaque thermal beam protection

BALZERS’

BALZERS AKTIENGESELLSCHAFT
fiir Hochvakuumtechnik und Diinne Schichten
FL-9496 Balzers - Principality of Liechtenstein

United Kingdom:

BALZERS HIGH VACUUM LIMITED
Berkhamsted, Herts.,

Telephone: Berkhamsted 2181




INTRODUCING

OMNVINUMICT: THE WORLD’S FIRST ALL-IC FAST LOGIC SYSTEM

m A totally new approach to fast logic for high-energy instrumentation (not
just conventional circuits repackaged using IC’s).

m Less than half the cost of conventional instrumentation — $10 (or less) per
incremental logic decision.
Circuit elegance afforded by unique system concept permits fewer, simpler,
more reliable modules.
All NIM-compatible signal levels.
Built-in test pattern generators.
Outputs organized for scalers, computers, magnetic tape recorders.
Even faster than conventional 200 MHz logic systems — speed achieved
through highly parallel computer-type logic.
Simple, clean setup and operation; simultaneous analysis of background
events; free of the propagated, compounded timing inaccuracies and dead-
time effects inherent in conventional fast logic systems.

A totally different concept. Send for product literature on: ONINIIICL.

LeCROY RESEARCH SYSTEMS
RS C ORPORA AT I O N
Rte. 303, W. Nyack, N.Y. 10894 « (914) 358-7900
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Small-Type
Relays

Series K40

Low contact resistance and reliable contact making
with twin contacts

Short bounce time

Extremely high life expectancy
Small dimensions

2 to 6 change-over contacts

Print and solderable types available
Low prices

Various types from stock

Reed-Relays

Series M

Miniature and
Micro-Executions

Dimensions:
MINIRID A g8 X 12 mm
MINIRID B g8 X 18 mm
MINIRID C 8 X 23 mm
MICRORID A g6 X 12 mm
MICRORID B g6 X 18 mm
MICRORID C g6 X 23 mm
Operating voltage 2 ... 24 V DC
Max. switching power 28 W
voltage 500 V
current 1A

ERNI+Co. Elektro-Industrie
CH-8306 Briittisellen-Ziirich
051/931212

53 699

Telephon
Telex

depuis 1924
LHOMARGY

a étudié et mis au point plus de

150 machines d’essais

conformes aux normes francaises ou
étrangeres.

Ces machines équipent les laboratoires,
tant pour la recherche fondamentale
gue pour les controles de qualité des
matiéres premieres ou des produits finis.

‘MACHINE

DE TRACTION
ELECTRONIQUE
Modéle DY.08

En 1969, Lhomargy présente une gamme
compléte de machines d’essais électroniques
pour traction, flexion, adhérence, fluage,
relaxation, sur matériaux en fibres, fils, feuilles,
planches, etc...

B Lhomargy exporte
35 % de sa production dans 50 pays.

B Salle de démonstration permanente.
B Service aprés vente efficace.

M Les plus hautes références.

526

consultez

LHOMARGY &
&

3, boulevard de Bellevue - 91- Draveil - F
tél.:921.87.471921.52.18
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HIDAC
means easy
and reliable
high speed
data
acquisition!

Great Britain: 35 High Street, Shoreham-by-Sea
Sussex BN4 5DD

Tel: Shoreham-by-Sea 5262 Telex: 87274
Germany: Verkaufsbiiro Minchen, Kaiserstrasse 10
8000 Miinchen 23

Tel: 348016

France: Numelec, 2 Petite Place, 78-Versailles
Tel: 951-29-30

The HIDAC system is applicable to spark chambers, hodoscopes,
spectrometers and time-of-flight measurements. The system is kept up
to date with the passage of time by the continual introduction of new
modules to help automate and expand your equipment.

HIDAC now includes the Analogue-to-Digital Converter 95

The ADC 954 has been specially
developed for the analysis of
pulse height information as well
as pulse width in time of flight
measurements. By virtue of its
fast input stretcher, it may be
used from the nanosecond range
up to dc levels. Input charge can
be selected in five ranges from
70 to 1400 pC corresponding to
700 mV NIM pulses of 5, 10, 20, 50
and 100 ns. The input stretcher
has a resolution of 5 ps and its
output can be monitored with an
oscilloscope at the slow input.
The slow input accepts pulses
from 400 ns length up to dc le-
vels. All circuitry is dc-coupled
throughout enabling measure-
ments in many other fields to be
also undertaken. Gain is controll-
able over 0 to 1009 and the in-
put impedance is 5 kohms in the
50 mV range and 100 kohms in
the 1 V range. Conversion rate is
100 MHz and conversion gain is
64, 128, 256, 512 or 1024 chan-
nels. The unit is housed in a
double width AEC/NIM module.

The HIDAC Data Acquisition Sys-
tem is designed for collection of
all data in experimental high and
low energy nuclear physics. Ma-
ny special units are available for
particular applications, such as
recording of data from spark
chambers, Hodoscope-arrays,
time-of-flight measurements, pul-
se-height information and count-
ing-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 consist of a single compo-
nent for the system, but we have
a fully integrated range from
spark chambers to interface of
computers. We do not claim to
have developed this system en-
tirely ourselves, but with the help
of our many customers it there-
fore covers most the require-
ments in the field.

On the left one of the modules
is introduced.

Switzerland: P. O. Box, 4500 Solothurn 2

| ELECTRONICS
_'-_% Tel: (065) 4 88 21, Telex 34228




for each

scaling problem...
...a specific solution

300 SYSTEM

A general purpose modular set of scalers
for nuclear and particle physics containing
a wide range of scalers with and without
visual display — 50 — 100 MHz

All E.C.L. and T.T.L. integrated circuits

SPADAC SYSTEM

A data acquisition system for spark chamber
and hodoscope experiments and for exper-
iments which demand large gquantities of
data. All binary counting for efficient real
time computer work. Built-in event rejection
criteria and automatic computer controlled
testing. All T.T.L. integrated circuits.

for all systems...

_S|EN

ELECTRONIGUE

... offers an extensive choice of recording,
storage and data transfer equipment.

Representatives throughout Europe
and The United States

31 Av. Ernest-Pictet
1211 GENEVA 13 /Switzerland
Tel. (022) 4429 40
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Simtec
Total involvement in tomorrow’s science.

NEW SYSTEMS AND NEW PRODUCTS ARE NEWS! Thanks to our greatly expanded
development effort in 1968, there is a lot of news from Simtec. For example:

You have probably heard of our rugged, stable detectors for satellites — but have you heard
of our complete N1¢ monitor systems for HWR safety? You know of our state-of-art

linear amplifier, but did you know we now also offer the B-31, the best level-
cut-gate-stretch-strobe unit on the market? You've probably used our superlative
diffused-window E and A E detectors — but how about trying our rugged annular units?

Or our 25mm deep units? Or our Ge detectors? And then again, did you know

we have now introduced the “Scimitar” series of NIM-standard modules?

They are the best low-cost modules you can buy. And we now make Op-Amps as well.

Write and ask us about it all. Your letter will find us very attentive,
very competent and very friendly. We’ll find your letter most welcome.

oh simtec Itd.

3400 Metropolitan Blvd. East, Montrea!l 38, Canada
Telephone (505) 728-4527

High Energy and Nuclear Equipment S.A., 2, chemin de Tavernay, Grand-Saconnex,
1218 Geneva, Switzerland - Tel. (022) 3417 07/5
& Castellana Hilton, Madrid - Tel. 257.22.00




First of the new MACROLOGIC™ family of nuclear
instruments that put more in a package by using
Integrated Circuits. ML168 contains an 8x16 rectan-
gular array of 128 two-fold coincidence circuits.
Fach. coincidence output may be individually con-
nected to any of four 36-input OR circuits or two
8-input AND circuits.

When used with a hodoscope array, the ML168 per-
forms fast, real time ““topological filtering”” decision
making, to determine if an event satisfies pro-
grammed spatial constraints. You can tighten trig-
gering requirements and filter invalid data before
recording. Therefore, it is an especially appropriate
adjunct to wire or optical spark chambers, spec-
trometers or bubble chambers.

MACROLOGIC

MACROLOGIC
MATRIX COINCIDENC
TYPE MUIBH

The ML168 is complete and self-contained, rack
mounting, totally enclosed and shielded and made
with standard, unselected IC’s.

The ML168 accepts NIM-standard fast logic signals
at each of 24 bridging inputs. The four OR outputs
and two AND outputs are Dual NIM-standard fast
logic outputs. It is conservatively rated at 50 MHz.

For more on ML168 MATRIX COINCIDENCE™ and
other MACROLOGIC instruments, soon to be un-
veiled, write or call: EG&G Inc., 40 Congress Street,
Salem, Massachusetts 01970. Phone: 617-745-3200.
TWX: 710-347-6741.
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