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CERN, the European Organization for
Nuclear Research, was established in
1954 to provide for collaboration
among European States in nuclear re-
search of a pure scientific and funda-
mental character, and in research
eessentially related thereto'. It acts as a
European centre and co-ordinator of
research, theoretical and experimental,
in the field of sub-nuclear physics. This
branch of science is concerned with
the fundamental questions of the basic
laws governing the structure of matter.
The Organization has its seat at Meyrin
near Geneva in Switzerland. There are
two adjoining Laboratories known as
CERN Laboratory | and CERN Labo-
ratory II.

CERN Laboratory | has existed since
1954. Its experimental programme is
based on the wuse of two proton ac-
celerators — a 600 MeV synchro-cyclo-
tron (SC) and a 28 GeV synchrotron
(PS). Large intersecting storage rings
(ISR), are fed with protons from the PS
for experiments with colliding beams.
Scientists from many European Uni-
versities as well as from CERN itself
take part in the experiments and it is
estimated that some 1500 physicists
draw research material from CERN.

The CERN Laboratory | site covers
about 80 hectares almost equally
divided on either side of the frontier
between France and Switzerland. The
staff totals about 3000 people and, in
addition, there are about 850 Fellows
and Visiting Scientists. Twelve Euro-
pean countries contribute, in proportion
to their net national income, to the
CERN Laboratory |I budget, which totals
382.9 million Swiss francs in 1973.

CERN Laboratory Il came into being
in 1971. It is supported by eleven
countries. A 'super proton synchrotron'
(SPS), capable of a peak energy of
hundreds of GeV, is being constructed.
CERN Laboratory Il also spans the
Franco-Swiss frontier with 412 hectares
in France and 68 hectares in Switzer-
land. Its budget for 1973 is 188 million
Swiss francs and the staff will total
about 370 people by the end of the year.
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The proton

at very high energies

What happens to the proton when we
increase its energy? The answer, to the
best of our present knowledge, is in
the graph on the next page. It shows
how the total cross-section of the
interaction between a proton and a
proton varies as the energy increases.
Our task in this short article is to try to
explain as simply as we can how this
behaviour is interpreted. The reason
for turning to the topic now is that the
graph has just taken a surprising turn
at very high energies with new results
from two groups (CERN/Rome and
Pisa/Stony Brook) at the intersecting
storage rings.

The total cross-section expresses
the region over which one proton
affects another. Two protons will
interact with each other when they
come close enough that these regions
overlap. The cross-section is expressed
as an area — even though the region
of influence of each proton is likely to
be approximately spherical, protons
flying at one another see an area like
a disk which can affect them. It is
measured in millibarns (mb) where
one millibarn is 10-2” cm? As is clear
from the graph, the region of influence
of the proton changes in size as the
energy increases.

Let us begin at the lower energies
where the curve, pp, represents the
information gathered over the past
decade at accelerators capable of
energies up to those of the Brook-
haven 33 GeV and the CERN 28 GeV
synchrotrons.

At low energies the protons linger
long enough in the vicinity of one
another for a variety of interactions to
occur. In particular there is enough
time for the production of resonances.
The cross-section reaches a peak
value of 47 mb at about 2 GeV. Then,
as the energy goes up, the cross-
section falls steadily. We can visualize
this in terms of the wavelength which
is associated with the proton at each
particular energy. The wavelength

dictates the region of influence of the
particle — a long wavelength at low
energy means that the particle spreads
itself around a lot. As the energy
increases the wavelength decreases,
the proton keeps more to itself, the
cross-section falls.

Then came the experiments at
higher energies with the advent of the
76 GeV synchrotron at Serpukhov.
The cross-section measurements are
picked out as open circles on the
graph. What they seemed to be telling
us, and what was believed by most
people until very recently is that at
high energies the cross-section
reaches a constant value independent
of energy. Between 10 and 70 GeV the
cross-section is almost constant at an
area of about 38 mb. It was rather
surprising that this happened at ener-
gies below 70 GeV but in itself the
phenomenon was expected.

The majority of theorists that looked
at this problem predicted that an
asymptotic value of the total cross-
section would be reached and that
going to higher energies would see
no further change in the cross-section.
The reasoning behind this can be
simplified by saying that beyond a
particular energy the wavelength asso-
ciated with the proton has become
smaller than the physical dimension of
the particle. Thus, from then on,
increasing energy will not affect the
cross-section which will always be
equivalent to the physical dimension
(seemingly of 38 mb). The Serpukhov
results line up with this excellently.

There were some mysteries, how-
ever, about the cross-section measure-
ments at Serpukhov (see vol. 9,
page 232 for the report on the results
of the first CERN-Serpukhov colla-
borative experiments). Some funda-
mental ideas about particle behaviour
are built into the statement that at
very high energies the cross-sections
of both particle and anti-particle will
be the same. The total cross-section

for proton-proton should equal that
for antiproton-proton; the total cross-
section for negative kaon-proton
should equal that for positive kaon-
proton and so on. Essentially this is
because the properties which distin-
guish between particle and anti-
particle pale into insignificance at
high energies when compared with
all the other properties where particle
and anti-particle are the same. At low
energies, for example, the fact that the
antiproton can annihilate with a pro-
ton results in the antiproton-proton
cross-section being much bigger than
the proton-proton. As the energies
become very high it is expected that
the annihilation property will add
insignificantly to all the other possible
ways of interaction and that the two
cross-sections will be the same. The
full formulation of this idea is usually
associated with the name of 1.Y. Pome-
ranchuk.

When it was observed that some of
the cross-sections flattened out sooner
than anticipated it was realized that
the coming together of particle and
anti-particle cross-sections looked less
feasible. This was particularly true of
the positive kaon when the first
measurements were completed — it
did not look as if its cross-section
would join the negative kaon unless it
somehow grew with increasing energy.
In 1971, such a growth of the positive
kaon-proton total cross-section was
reported from Serpukhov but the idea
of a cross-section growing again with
energy did not, in general, sink in.

The latest measurements on the
proton, however, mean that we have
somehow to come to terms with a
growing cross-section and abandon
the comfortable explanation of a
constant value which we had. Higher
energies have become available with
the 400 GeV proton synchrotron at
NAL, Batavia and with the ISR at
CERN where near-head-on collisions

67




a
E o
pd
: L iwt -
5 °o © 0000000 # ’ :
w
n
B
S 7
O o DENISOV et o] (SERPUKHOV) v HOLDER et al
é 30 O CHAPMAN et al m® AMALDI et al ISR ]
5 © CHARLTON et ol fNAL
= A DAO of af v AMENDOLIA et al
er a
25 L . :
| 10 100 1000 10000

LABORATORY MOMENTUM (GeV/c)

Results from the ISR have revealed that the total
cross-section of the proton-proton interaction
increases at very high energies. This has come
as a surprise since a few years ago, at the
highest energies then available (at the
Serpukhov synchrotron), it seemed that the
cross-section had reached a constant value
independent of energy. The ISR data

have overthrown this picture.

Dramatic changes are now expected

in the proton-antiproton cross-section, also
picked out on the graph up to energies
investigated so far, since it should not fall
below the proton-proton values.

between proton beams produce con-
ditions equivalent to those obtainable
at conventional accelerators of up to
2000 GeV.

An inkling of trouble came from
some measurements at the ISR
and from three preliminary results
from NAL, which all gave values of the
proton-proton total cross-section
higher than the Serpukhov value.
However, these measurements were
not hot on precision and they were all
consistent with the constant cross-
section.

The CERN/Rome, Pisa/Stony Brook
experiments now being published are
very solid evidence that after passing
through the 38 mb minimum the
cross-section climbs again. By
1500 GeV, for example, it has reached
43 mb. The climb appears to go
logarithmically with energy.

Is there any possible explanation for
this new observation? Well, when we
used the phrase ‘most people’ con-
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cerning the acceptance of the constant
cross-section picture it was because
some theorists had predicted other
variations with energy. In fact the
theorists were well covered — there
were predictions of a rise, of constant
cross-section and of a falll The first
prediction of logarithmic rise was in
the work of W. Heisenberg twenty
years ago and there have been several
other similar detailed predictions since.

The idea behind the mathematics
concerns the nature of the strong force
operating between two protons (or any
two hadrons). The successful Yukawa
theory, which describes the interaction
as involving the exchange of a meson,
describes a force which falls off
exponentially. Its influence therefore
does not extend much beyond the
dimension of the particle itself. There
is nevertheless an ‘exponential tail” —
the force does extend but, at low
energies, there is not enough strength
in this tail to affect other particles.
But at high energies, perhaps the jolt
from the tail becomes significant and
interaction takes place over a wider
range.

Just to touch the mathematics —
supposing we consider a minimum
force, F, which will result ininteraction.
This is related exponentially in the
Yukawa theory to a range r. The total
cross-section, =r?, is then propor-
tional to log? 1/F. If this minimum
force is related to the energy (i.e. a
smaller force will induce interaction

at higher energy) then we can expect
the total cross-section to increase
logarithmically in some relation to the
energy.

Such a logarithmic rise is what is
being seen and is particularly intrigu-
ing because it could give a new way
of looking at the force acting between
two hadrons. Another consequence is
tied up with the particle anti-particle
ideas we mentioned above. As can be
seen on the graph, the proton-anti-
proton cross-section is dropping like
a spent rocket at the energies investi-
gated so far. If the two curves are to
come together, the pp measurements
must pass through a sharp U-turn at
higher energies. This is a severe
check on the correctness of the
Pomeranchuk theory.

Members of the two ISR experi-
mental groups are — Instituto Supe-
riore di Sanita, Roma/CERN: J.V. Al-
laby, U. Amaldi, W. Bartel, R. Bian-
castelli, C. Bosio, G. Cocconi,
A.N. Diddens, R.W. Dobinson,
G. Matthiae and A.M. Wetherell;
Instituto di Fisica dell’'Universita and
Scuola Normale Superiore Pisa/Stony
Brook: S.R. Amendolia, G. Bellettini,
P.L. Braccini, C. Bradaschia, R. Cas-
taldi, V. Cavasinni, C. Cerri, T. Del
Prete, G. Finocchiaro, L. Foa, P. Giro-
mini, P. Grannis, D. Green, P. Laurelli,
A. Menzione, R. Mustard, L. Ristori,
G. Sanguinetti, R. Thun and M. Val-
data. Their results are being published
in Physics Letters.




CERN News

Tracks in BEBC

During the night of 3-4 March, the
first photographs of charged particle
tracks were taken in the 3.7 m European
bubble chamber, BEBC. At the time
of writing, tests are continuing but all
the major components have already
been taken through their paces very
successfully. Work has started on
optimizing chamber performance and
photograph quality.

The present series of tests began
mid-January with the cool-down of
the huge superconducting magnet.
The chamber was not at that time
filled with hydrogen so that the
operators could master one system at
a time. The cool-down was done
slowly over nine days to avoid thermal
stresses which could damage the
magnet cryostats. The helium refrige-
rator, where trouble had been expe-
rienced earlier, worked well. The
cryostats were filled with 20 000 | of

Charged particle tracks recorded for

the first time in the 3.7 m European
bubble chamber, BEBC, at the
beginning of March. In this
photograph of part of the chamber
volume a beam of positive particles
of energy about 6 GeV arrives from
the top and several interactions can
be seen. Note that the chamber
uses bright field illumination, the
walls being lined with Scotchlite.
With a large chamber volume,
cosmic ray particles are also likely
to be recorded. The heavy track

on the left and the track of low
bubble density crossing the
photograph are cosmic rays passing

with the operation of the pressure
system. The central black mark
is a vapour pressure monitor and

other marks are from boiling at seams

on the Scotchlite which will be
cured.

,
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through the chamber not synchronized !/

liquid helium and, when operating
temperatures were reached, current
was fed to the superconductor in-
creasing in steps towards the design
level. This enabled safety devices and
instrumentation to be checked pro-
gressively. The optical and expansion
systems were also operated so as to
detect any effects due to the fringe
field of the magnet. Small effects were
noticed as peak field was approached
but they can be cured fairly straight-
forwardly by extra magnetic shielding.

On 24 February, the current fed to
the coils reached 5 kA and the ma-
gnetic field in the useful volume of the
chamber climbed to 3.1 T. This current
corresponds to 550 MJ of stored
energy. A map of the field was taken
(as at each current level on the way
up) using 180 Hall probes linked to
a computer. These give a relative
precision of 0.05 %; absolute calibra-
tion using a nuclear magnet resonance
probe will be done later. The effect of

frozen flux fields (the superconductor
is not of the ‘intrinsically stable’ type)
was observed but the magnet has not
yet been powered for long enough at
one stretch to measure their long term
effects.

Helium was then drained from the
magnet cryostats (but the magnet was
kept cold) while attention switched
to filling the chamber with hydrogen.
The chamber was cooled in three days
and, on 3 March, 38 000 | of hydrogen
were pumped in without problem.
Expansion tests began and as soon as
sensitive conditions (correct temper-
ature, pressure and piston stroke)
were established, tracks were photo-
graphed. A beam of particles was
available from the proton synchrotron
— not yet a tidy beam but adequate
to make the observation of tracks
possible. The track quality was good
from the beginning and distortions
due to turbulence were quickly elimi-
nated.
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45 m between the highest and

lowest points on the surface;

— wooded land which interferes with
the line of sight in survey measure-
ments.

To solve these problems, the sur-
veyors had to resort to triangulation
(angular measurement) and trilatera-
tion (distance measurement). Datum
points are located on high buildings
at CERN (ISR Laboratory, Labora-
tory 5, SB Building, etc). Other
points have been set in the ground at
a height of about 1.5 m and one of
them (monument 223) at a height
of 8 m. It was impossible to use the
top of the ISR water tower, which is
the highest point at CERN, as a
survey point because it is subject to
movements of up to 2 cm.

The results give an accuracy of
2 mm between all the points. The base
line is provided by two of the survey
points of the PS (see the triangulation-
trilateration figure).

In subterranean surveying, one of
the most difficult problems, which is
often rather poorly solved, is the
dropping of a perpendicular line
within a shaft in order to transfer the
surface co-ordinates to the tunnel
level. Various methods were used for
this operation, giving results to better
than 0.5 mm for depths of 60 m. It is
amusing to note that the curvature of
the earth requires a correction of about
8 mm for the deepest shafts in order
to ensure that the SPS has the same
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Geodetic measurements are often taken under an
umbrella sheltering the surveyors from the sun.
But an umbrella has other uses — here,

a gyro-theodolite and its operator are being
protected from water seeping in at the bottom
of the PP1 shaft some 40 m below the surface,
while preparing the survey points below

ground which tell the mole where to go.

diameter underground as that cal-
culated at the surface.

The first underground survey, which
was needed to guide the mole, con-
sisted in laying out the line of the
tunnel between the shafts PGC and
PP1, some 200 m apart. After the
tunnel had been pierced, metal brackets
with reference sockets containing an
automatic centring system were fitted
to the walls and the distances were
measured with invar wire and the
directions with a gyro-theodolite.

This underground alignment com-
pared with the surface alignment, was
accurate to 2.4 mm, which is a very
satisfactory figure since no external
orientation was available for any of
the survey operations in the tunnel
except for locating the geographical
north by gyro-theodolite. This result is
important because it shows that the

methods used are more than adequate

for the job in hand.

The first survey monument, to-

Positioning components of the large CERN
machines calls for extreme precision and the
most advanced survey techniques are used. In
the case of the SPS, triangulation and
trilateration studies were necessary. Datum
points were established over the whole site,
and even beyond it. This illustration shows the
geodetic network. Position locations have then
to be transfered to the tunnel underground.
Boring of the tunnel began in March from

a position between the PGC and PP1 access
shafts (to the right of monument 221).

gether with its reference socket and
the support for the laser which will be
used to guide the boring machine, is
already in place in the tunnel. Such a
monument will be built every 32m as
the mole progresses. The survey team
have considerable confidence that the

mole will arrive back where it is
starting from.

Shuffling computers

At the end of February a CDC
6200 computer arrived at the new
computer centre on loan from Control
Data Corporation to help CERN in
some intricate shuffling of its central
computers. The need for the shuffle
has arisen because the new 7600 is
taking longer than anticipated to
settle down with CERN’s normal cen-
tral computer work load.

We last discussed the 7600 at the
time when its hardware acceptance
tests were successfully completed in
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Electron-positron colliding beams

Results from electron-positron storage
rings were among the most interest-
ing presented at the Chicago confe-
rence in September last year. Here
are recent reports on research at
the storage rings of Frascati and
Cambridge.

Research at ADONE

The Frascati 1.5 GeV electron-positron
storage ring, ADONE, has been suc-
cessfully operating since the beginning
of 1970. The Frascati Laboratory was
the birthplace of storage rings for it
was there, in the early 1960’s, that the
first small electron-positron storage
ring, called AdA, was built and oper-
ated. AdA moved to Orsay and was
used there for the first colliding beam
experiment. AdA and a small Stanford-
Princeton machine were the first to
demonstrate the potential of storage
rings for particle research.

During the past two years, the per-
formance of ADONE has been im-
proved and it has successfully reached
and (in the case of the luminosity at
energies higher than about 1 GeV)
even exceeded its design parameters
(total collision energy of 3 GeV with
a luminosity of 0.6 x 10* cm~2 s~ in
each experimental section). Results
from the first series of experiments
were presented at Chicago and played
a dominant role in the sessions con-
cerned with the electromagnetic inter-
actions of the hadrons.

Besides the QED tests at high
momentum transfer (reactions ete~—
ete”, u*u~, yy) and the limits on
the electromagnetic production of
heavy leptons, where results have been
extensively reported on the literature,
considerable effort has been devoted
to the problem of the electromagnetic
structure of the hadrons in the time-
like region. On this subject the latest
ADONE results have confirmed the
fundamental role of the electron-
positron interactions as a unique tool

for extending the investigation of the
structure of the hadrons.

The importance of this kind of
research is clear since it is very likely
that a thorough knowledge of hadron
structure will be the first step towards
complete understanding of the hadron-
hadron interactions. This explains the
interest in the experimental results on
multi-hadron production and form
factors coming from ADONE and
from the Cambridge bypass.

One of the first exciting results to
emerge from ADONE at total centre
of mass energies above 2 GeV was
that the production of hadrons in
electron-positron collisions is much
more abundant than expected. The
most recent results have further clar-
ified the features of the production
process (among the main achieve-
ments has been a separation of the
partial reaction channels which, though
not complete in the case of the neutral
component, has made it possible to
determine the pion multiplicity of the
multibody final states). The number of
charged particles is found to be
about 3.3 and the total number about
4.4 varying slowly in the energy range
1.2 to 3.0 GeV. Furthermore, the
existence of a new vector meson, the
rho prime, with a mass of about
1.6 GeV has been found by looking at
the interaction giving four charged
pions. The decay of the rho prime into
rho and epsilon mesons has been
indicated. (ldentification of the rho
prime in a Berkeley/Stanford experi-
ment is described later in this issue.)

The total production cross-section
for hadrons varies with energy and
shows a broad increase around 1.5 GeV
where values of the order of 70 nb are
reached. At higher centre of mass
energies (up to 3 GeV at Frascati and
at 4 GeV at the CEA bypass) the cross-
section, although decreasing, remains
a factor of two to three larger than
expected.

The importance of these results on

multi-hadron production through elec-
tron-positron annihilation mainly stems
from the fact that this kind of reaction
represents the time-like mirror image
of the inelastic processes in electron-
nucleon scattering whose scaling be-
haviour has been the impetus for
recent exciting theoretical approaches
to hadron structure (partons, light-
cone current commutators).

It is clear that, in order to get a
complete picture of the situation, more
data are needed and are eagerly
awaited from ADONE, the CEA bypass
or the more energetic and ‘luminous’
storage ring SPEAR now coming into
action at Stanford.

The time-like region of the form
factors has now become accessible
in a direct manner with the availability
of the electron-positron machines and
data on proton and pion form factors
have been gathered.

The first measurement of the cross-
section for the reaction electron-
positron giving proton plus antiproton
has been carried out at ADONE at
S =4.4 GeV/c? and a value of (0.91
+0.22) x 10®* cm? has been found. Up
to this time only upper limits for the
time-reversed reaction pp — e‘e-
were available. This first quantitative
information about the time-like region
of the nucleon form factors is the
first step in a field of physics, the form
factors of the stable and unstable
baryons, which is expected to be
thoroughly explored by electron-posi-
tron machines.

The electromagnetic structure of
the pion can be investigated through
the reaction electron-positron giving a
positive and a negative pion. In this
case, due to the one photon exchange
mechanism, the isovector part of the
form factor is clearly measured. New
data from ADONE has extended pre-
vious measurements at lower energies
performed at Orsay and Novosibirsk.
Above a total centre of mass energy
of 1 GeV, where the effect of the
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Bubble chamber picture (with background
removed) of an event involving the creation of
a rho prime meson recorded in a Berkeley,
Stanford experiment. A photon, which has
spontaneously converted into a virtual vector
meson, has interacted with a proton. Analysis of
this and other similar photographs led to the
interpretation that the interaction involved a
proton and a rho prime which is not itself seen
since it decays in 10-** s into rho and epsilon
mesons (also not seen). Each of these mesons
decays into two charged pions whose tracks
are visible.

preted as decays of the rho prime
meson.

The existence of the rho prime was
predicted to explain some features of
the interaction between photons and
strongly interacting particles. As men-
tioned earlier in this issue the first
evidence of its existence was un-
earthed at Frascati at the ADONE
storage ring. The new data adds much
more information on the particle.

The experiment used a laser beam
back-scattered from the accelerated
electrons resulting in very high energy
photons (around 10 GeV) passing into
a hydrogen bubble chamber. There
they could interact strongly with pro-
tons via the intermediary of vector
mesons. This phenomenon has been
known for some time. Photons, which
of themselves are not strongly inter-
acting, can convert spontaneously into
vector mesons and thus enter into the
interaction as hadrons. Three types
of vector meson — rho, omega and

phi — have been extensively studied
and the knowledge thus gained has
gone along way to explain the photon-
proton interaction. The three types
were not however adequate to explain
all features of the interaction and more
vector mesons such as the rho prime
were predicted.

From the bubble chamber measure-
ments the mass of the rho prime is set
at about 1.5 GeV. It can exist in
positive, negative and neutral varieties.
The meson decays in 10-2¢ s giving
four pions (and not two pions as
expected). The photograph shows one
such decay where the event is analysed
as the rho prime giving rho and
epsilon mesons each subsequently
decaying into two pions.

Chicago Proceedings

The first two volumes of the Proceed-
ings of the XVI International Confer-

ence on High Energy Physics, held at
Chicago and NAL 6-13 September
1972, are now available.

The Proceedings, edited by J.D.
Jackson and A. Roberts, are being
published in four volumes: Volume 1
Parallel sessions — Strong interactions,
Volume 2 Parallel sessions — Mostly
currents and weak interactions, Vol-
ume 3 Plenary sessions — Strong
interactions, Volume 4 Plenary ses-
sions — Mostly currents and weak
interactions. Volumes 3 and 4 are
expected to be available in about five
weeks time.

The price of the four volume set is
$20 but separate volumes may be
obtained for $7. Airmail to Europe for
the complete set is $15 and surface
mail $2. Cheques should be made out
to ‘XVI International Conference on
HEP Proceedings’ and forwarded to
R. Donaldson, P.O. Box 500, Batavia,
lllinois 60510. . ‘

WISCONSIN
Seeing the light

A fifth annual conference has been
held at the Synchrotron Radiation
Centre of the Wisconsin Physical
Sciences Laboratory to discuss re-
search at the 240 MeV storage ring,
Tantalus, and at other synchrotron

radiation facilities throughout the
world.
Interest in setting up research

facilities to use the synchrotron radia-
tion emanating from orbiting electrons
(in storage rings or electron synchro-
trons) continues to increase. In addi-
tion to the centres we covered in the
April issue last year (vol. 12 pages
130-132) research is beginning this
month at Orsay using the ACO
580 MeV storage ring and there are
plans to set up synchrotron radiation
experiments at the 2 GeV storage ring
DCI now under construction. A new
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The extended experimental area at the Cornell
12 GeV electron synchrotron. The electron (e)
and photon () beam-lines, which feed
experiments in the area, are indicated by solid
and dashed lines respectively. The figures refer
to experiments listed in the text.

group (known as LURE — Labora-
toire pour I'Utilisation du Rayonne-
ment Electromagnétique) has been set
up under the leadership of Y. Farge.

A team which has used Tantalus has
moved to the Cambridge Electron
Accelerator to carry out higher energy
work with the bypass stored beams.
Several other experiments in solid
state physics and biology are using
light from the CEA and the Laboratory,
which in the present USA physics
budget situation is fighting for its life,
has proposed to the National Science
Foundation that it becomes a National
Synchrotron Radiation Facility.

In the Soviet Union, under the
instigation of S. Kapitza, six Labora-
tories are proposing to build new
machines or modify existing machines
to serve as light sources. At Wisconsin
there is a proposal to construct a
1.76 GeV electron storage ring to be
used solely as a synchrotron radiation
source. This proposal is now being

’

examined by the National Science
Foundation.

At the annual conference some
topics from the research at Wisconsin
attracted particular attention. A group
from Illinois led by F.C. Brown has
been studying the absorption of syn-
chrotron radiation by solids and gases.
They have used photon energies in the
range 30 to 300 eV and have observed
the absorption of thin films of solids
such as silicon, alkali metals, etc., and
of polyatomic gases such as silicon
tetrafluoride retained in a gas cell. The
spectra that they obtain are so refined
by now that details can be distinguish-
ed which are due to the density with
which energy states are occupied and
to collective electron effects. With in-
creasing experience, ways of identify-
ing the different phenomena, which
are producing features in the spectra,
are emerging.

A Wisconsin  experiment by
W.M. Yen and L.R. Elias has looked at

absorption spectra of trivalent rare-
earth ions held in lanthanum fluoride
crystals using wavelengths between
1250 and 3000 angstroms. Strong
absorption bands are seen which can
be assigned to electrons being lifted to
higher energy levels and a lot of
information on the possible transitions
has been gathered. This is likely to
have practical application in the devel-
opment of solid state lasers in the
wavelength range from 2000 to 4000
angstroms.

A surprising recent result came from
the work of H.W. Ellis and J.R. Steven-
son of Georgia who looked at the
synchrotron radiation from Tantalus in
the infra-red region. They found that
the radiation intensity at long wave-
lengths, beyond 10 um, was higher
than from a conventional black body
source (the wavelength where syn-
chrotron radiation becomes compe-
titive depending on the stored electron
current). Particularly at the proposed

10 Meters

Synchrotron Ring

Area

New Experimental
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Planned location of the 70 MeV injector

to feed the proton synchrotron, Nimrod, at the
Rutherford Laboratory. It will take over from

the existing 15 MeV linac and should increase
the accelerated proton beam intensity by a factor
of five.

new Wisconsin storage ring or at the
higher energy machines elsewhere,
synchrotron radiation facilities could
better the present experimental possi-
bilities for research at infra-red wave-
lengths.

Summer Institute

From 13-26 August 1973 an ‘Interna-
tional Summer Institute on Particle
Interactions at very high Energies’ has
been organized by the Université
Catholique de Louvain and the Tech-
nische Hochschule Aachen. The Insti-
tute will be held at Louvain. Further
information may be obtained from
D. Speiser, Director of the Summer
Institute, Institute for Theoretical
Physics, Celestijnenlaan 200 D, 3030
Heverlee, Belgium.

CORNELL
Experimental
area doubled

The area available for experiments at
the Cornell 12 GeV electron synchro-
tron has recently been doubled with
the completion of an extension to the
original area. The increase in space
makes it possible to use the beams
more efficiently and to have more
flexibility in scheduling the experi-
mental programme.

Four experiments are currently in
progress: Electroproduction of rho
mesons being carried out by a Cornell
group indicated at position (1) on the
diagram; Photoproduction of the
omega meson using tagged photons
by a Rochester, Cornell group at posi-
tion (2); Eta and neutral pion Prima-
koff effect by a Cornell, Binghamton
group at (3); Inclusive positive and
negative pion, positive and negative
kaon and proton electroproduction by
a Harvard group at (4).
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SWITCHGEAR
CONTROL TRANSFORMER
ROOM R.F. POWER AREA
\ AMPLIFIERS N
\ M
\ ;::] i
I_I\IF-lB; e T T — N TT |
o— —g— =1 =g
Q \3. Q 2
HEEDY - 1u m i Mo o0n: Ofa i o
— i s — y

/___ /

15 MEV INJECTOR

NIMROD
RING

/ 10

/ \

TANK. 1

NEW
PRE-INJECTOR

TANK. 2 TANK. 3/

TANK. 4

Three other experiments are setting
up: A Cornell, Ithaca group will study
multiplicities in deep inelastic electron
scattering at (4); A Cornell group will
study multiparticle final states in
electroproduction at (5); A Cornell,
Harvard, Binghamton group will study
inclusive positive and negative pion,
positive and negative kaon and proton
electroproduction at (6). There will

also be a test facility at position (7).

RUTHERFORD
New injector for Nimrod

Not long ago the 7 GeV proton
synchrotron, Nimrod, at the Ruther-
ford Laboratory had its head on- the
block in the context of seeing what
internal economies could be made to
ensure UK participation in the 300 GeV
project. But the axe did not fall. On the
contrary, towards the end of last year
the Science Research Council foresaw
Nimrod being in operation until the
end of the decade. To improve the
machine’s capabilities in the coming
years, the construction of a new
70 MeV injector has been authorized.

The new injector will take over from
the existing 15 MeV linac and the
higher energy is expected to increase
the Nimrod intensity to 10" protons
per pulse. This is a factor of five
higher than the peak ejected beam

intensity of 2 x 10'? which is expected
to be achieved when a second
harmonic r.f. system is brought into
action this year. With an intensity of
a few times 10'? at 15 MeV injection
energy, the machine is bumping into
its space charge limit. Hence the need
for a higher energy injector.

Design work has been underway for
some time. The major constraint, as
usual, is money and ways of limiting
effort and cost have been found. It is
hoped to build the injector for around
£1 million and the money will be
found by internal budget shuffling
rather than by asking for ‘new’ money.

The injector will be built alongside
the existing 15 MeV linac (as shown
in the diagram) and will use existing
components where they are suitable.
This applies in particular to tanks 2
(10 to 30 MeV) and 3 (30 to 50 MeV)
which will be moved over from the
PLA (50 MeV proton linear accelerator)
which was closed down at the Labora-
tory in 1969. There will be four tanks
in all. Tanks 1 and 4 will be modelled
on the equivalent tanks in the Brook-
haven 200 MeV linac.

The pre-injector will operate at
665 keV with a duoplasmatron ion
source and a medium gradient column
(16 kV/cm). Beam transport equip-
ment will be conventional plus a phase
ramping debuncher as used at Saclay
(see vol. 11, page 76).

The new injector is designed to
achieve an intensity of 75 mA with a
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500 us pulse length at a pulse repeti-
tion rate of 1 Hz. Commissioning is
scheduled for the Spring of 1975.
Until high reliability of the new
machine is assured, both injectors will
be available to feed the synchrotron
ring.

Nimrod turned in its best year's
performance in 1972 with 5400 hours
of good beam time. The efficiency in
the scheduled time allocated to high
energy physics research was just over
90 %. Ejection efficiencies were also
improved. Thin-septum, energy-loss
ejection systems are now in action for
all three ejection channels and during
1972 the highest number of protons
per pulse ejected down channel X3
was just over 1.3 x 102 The machine
is now having a well earned rest
during a long shutdown (February to
April).

EPS Divisions for
high energy
and nuclear physics

The February issue of the Bulletin of
the European Physical Society reports
the activities of Divisions of the EPS
devoted to High Energy and Particle
Physics and to Nuclear Physics.

The HEPP Division initially operated
under an interim board chaired by
A. Zichichi (after the death of P.
Preiswerk) but a new board has now
been elected — M. Froissart (Chair-
man), G. Charpak (Secretary), A.
Baldin, G. Bernardini, J. Hamilton,
H. Lipkin and W. Paul.

The Division organized an EPS
Conferenceon’Meson Resonances and
Related Electromagnetic Phenomena’
in Bologna and an important future
activity is its involvement in the orga-
nization of the next European Con-
ference on High Energy Physics which
is sponsored by the EPS and the

82 .

French Physical Society. This Con-
ference will be held in Aix-en-Provence
from 6-12 September and is expected
to welcome about 600 physicists. The
emphasis at the Conference will be
physics at very high energies. The
following Conference in this European
Conference series, which will possi-
bly be held in Italy in 1975, is already
under consideration as an HEPP
Divisional Conference.

Other concerns of the Division are
the future developments at national
Laboratories in Europe and their rela-
tionship with CERN. (This is under
investigation also by the European
Committee for Future Accelerators,
ECFA). Also the Division is sensitive to
the many rapid changes occurring in
the high energy physics community
and in the political background within
which it works. It is intended to give
more attention to assessing financial
means and numbers of physicists (and
perhaps of specialized technicians)
available for high energy physics in
Europe in coming years.

The Nuclear Physics Division is also
preoccupied by a forthcoming con-
ference — ‘International Conference
on Nuclear Physics’ to be held at
Munich from 27 August to 1 Septem-
ber. It is being organized by the two
local Universities under the sponsor-
ship of the EPS and IUPAP. Since the
nuclear physics sections of national
societies within Europe already have
meetings of high standard, the Division
is generally likely to help extend the
scope of some meeting of this charac-
ter to serve as Europhysics Divisional
Conferences. International summer
schools are being organized by natio-
nal groups — such as in Poland
(Rudziska and Zakopane schools) and
Romania (Predeal).

The Division is also pressing the
EPS to establish a European equivalent
of the Bulletin of the American Physical
Society in connection with the inter-
nationalization of national conferences.

1

The interim Board of the Division is
L.L. Green (Chairman), C. van de Leun
(Secretary), N. Cindro, A. Corciovei,
H. Faraggi, |. Lovas, Th. Mayer-
Kuckuk, O.B. Nielsen, S.G. Nilsson,
R. Nordhagen, R.A. Ricci, A. Strzal-
kowski and Y. Talmi. . .

Sweden’s route
to Laboratory Il

An English translation has been pub-
lished of ‘Sweden and CERN Il — the
Research Policy Debate 1964-1971".
The report was prepared by A. Hade-
nius from Uppsala University for the
Swedish Committee on Research Eco-
nomics, FEK (a sub-committee of the
Swedish Atomic Research Council —
the contact organization for CERN —
and of the Natural Science Research
Council). It charts the important
stages en route to Sweden’s decision
to participate in Laboratory II.

The debate prior to the decision was
intense especially in the early stages,
with much opposition from within the
scientific community itself. The report
has some very sharp comments about
attitudes and techniques taken up
by the participants in the debate. It is
also underpinned by a very interesting
discussion on scientific research ‘doc-
trines’ and their relationship to the
activities of society at large.

Copies may be obtained at a cost
of 15 Swedish crowns from the
Editorial Service, Box 23136, S-10435
Stockholm 23, Sweden.




Leak test on a Cyclotron
at Nuclear Research Center Julich
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the new PpP-11/45

Big power. Mini-computer price.

Big power. The new PDP-11/45. 64-bit multi-accumu-
lator floating point hardware with memory expansion to
248K bytes. Complete memory management hardware for
dynamic relocation and protection. Dual ported memories.
Three protected processor environments for multi-program-
ming. 16 general-purpose registers. Stack and double -
address operations.

Mini-computer price. OEM prices start at Fr.s. 85800
including 8K of core and console terminal — before quantity
discounts.

Speed. 300 nanosecond instruction execution.
Three hundred nanosecond solid-state memories. Fast
floating point. (Single precision 2-word multiply in 6 micro-
seconds. Double precision, 64-bit multiply in 9 micro-
seconds.)

Systems NOW. Systems availablelinclude BATCH-11, a
batch operating system; RSX-11D, a disk-based background/
foreground real-time system executive; and RSTS-45, a 32-
user time-sharing system. Also fully supported on the 11/45
is DOS with FORTRAN-IV, a MACRO-11 assembler, a
complete set of utilities, and more.

Several PDP-11/45's are already installed in Europe and we
have complete descriptive literature. Write or call:

Digital Equipment Corporation International — Europe,

81, route de I'Aire, 1211 Geneva 26,

Tel. (022) 4279 50.

Offices in Reading, London, Manchester, Birmingham,

~ Edinburgh, Munich, Cologne, Frankfurt, Hannover,

Stuttgart, Vienne, Stockholm, Oslo, Copenhagen,
Helsinki, Paris, Grenoble, The Hague, Brussels, Zurich, Milan.
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- EEVknow how microseconds into

w04l 1046 . . n

STOP PRESS STOP PRESS...

EEV have introduced the E716-a
completely new storage tube which gives
alarge useful screen size of 10x 10 cms with
good resolution and display uniformity
as well as good deflection sensitivity
and robust storage dielectric.

As well as being suitable for oscillo-
scopes, the large display area makes
the tube attractive for special applications
suchas: e Medical Instrumentation

e Ultrasonics @ Computer Graphics
e Radar and Sonar Equipment

Data and prices are available — we welcome

your enquiries —ask for extension 409 or 423

CRC38
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-~ Peripheral
Interfaces

for extending and emphasising the
flexibility of CAMAC data handling systems.

7064 Peripheral Reader TTL Level (Paper tape reader, etc)
7065 Peripheral Driver TTL Level (Paper tape punch, etc)
7057 Peripheral Reader BSI Level |

7058 Peripheral Driver BSI Level

% Suitable for ihterfacing to a wide range of peripherals:—
Teletypewriters — Line Printers — Paper Tape Readers — Paper Tape
Punches — Magnetic Tape Units

e f{;:; | " Y Incorporating hand-shake method of synchronising the operation to
e | |a the speed of the peripheral
:&1 % Positive and Negative logic data outputs

v Common command structure simplifies software
Teletype Compatible Interfaces:
7043 Teletypewriter Driver or general purpose eight bit serialiser (very

-y low cost)
®

7061 Fully Duplex Interface between CAMAC dataway and a serial
teletype channel, e.g. ASR 33/55

Suitable in a number of configurations

% Input Mode
% % Output Mode

% Inputreflected onto the output

% Y With simultaneous but independent input and output
I v Data Link between Camac installations with strobe sources adjusted
Sl to increase transfer rate

Request 1973 CAMAC Catalogue No. 66.

&% NUCLEAR ENTERPRISES LIMITED

Bath Road, Beenham, Reading RG7 5PR, England. Tel: 07-3521 2121. Telex: 84475. Cables: Devisotope, Woolhampton.

Associate Companies: Germany: Nuclear Enterprises GmbH, Schwanthalerstrasse 74, 8 Munchen 15, Germany. Telephone: 53-62-23 Telex: 529938
U.S.A.: Nuclear Enterprises Inc, 935 Terminal Way, San Carlos, California 94070 Telephone: 415-593-1455 Telex: 348371.
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4 IMPORTANT JOURNALS

®@ HEAT TRANSFER o
Soviet Research ' -,

Volume 5 — 1973 — 6 issues NEW PRODUCT '

about 1200 pages, $137.00

HYBRID SYSTEMS CORP.

® HEAT TRANSFER o

Japanese Research

Volume 2 — 1973 — 4 issues
about 600 pages, $65.00

ADC 560
] FLUID MECHANICS ° Price from: Sfrs. 450.—

Soviet Research

12 Bits, Fast A’D Converter

Volume 2 — 1973 — 6 issues — Take hoth ratios and absolute readings
., about 1200 pages, $127.00 — Fast : converts in 20 s
— Complete ready to use

— Technique : successive approximation

® ELECTRICAL ENGINEERING e — Output codes: Two’s compl., offset binary,
: binary, 3 decades BCD
IN JAPAN — Input: Z > 10 MQ
. _ Volume 93 — 1973 — 6 issues — Factory burn in : min. 72 hours
' about 1000 pages, $137.00 HYBRID : Many references at CERN

please send requests for sample copies,
subscriptions, and checks to:

y . oo BI_E 1844 Villeneuve Tel. 021/602241
{ scripta publishing company H 8055 Zurich Tel. 01/540133
f 1511 K Street, N.W., Washington, D.C. 20005

Technique Moderne Electronique S.A.
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RG.174/U
Cable ') pG.188/U
RG.3I6/U
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Mounting of a Lemo coaxial plug

 DESIGNATION

o . — - ) J latching system
- 00.250 camac stand : w
coaxial connecto

Lemo patented

General specifications Electrical specifications

Composition Characteristic impedance : 50 Q2 + 2 %
Shell : brass 59 A Frequency range : 0-10 GHz
Insulator : teflon PTFE Max VSWR 0 - 10GHz : 1:12
Contact : brass 59 A Contact resistance : <8m Q
. Insulator resistance : > 102 Q under 500 V. DC
Finish Test voltage (mated F + RA) : 3 KV. DC

Shell : nickel + chrome Operating voltage (mated F+ RA): 1 KV.DC
RP + RPL types gold plated 3 microns

Contacts : nickel and 3 microns gold plated Normal maximum cable diameter : - 126
Operating temperature range : -550 C +150° C Special arrangement : - 157

I Tél. (021) 7113 41 Télex 24683 1110 MORGES (Switzerland)
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QUARTZ FIBRE
POCKET DOSIMETERS

modules which can also
used as control boards

or as bench
models.

BG 800 005 PE DN 1640 *

BALZERS

BALZERS AKTIENGESELLSCHAFT fiir Hochvakuumtechnik und Diinne Schichten
FL 9496 Balzers

BALZERS-owned Sales Companies in:  Ziirich (CH), Frankfurt/M (D), Wien (A),
Kungsbacka (S),Berkhamsted (GB), Santa Ana (USA), Meudon (F), Milano (I)
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INPUT MRTRIX LEMENT

l'y a maintenant une dlternative au Time-Sharing
qui se rentabilise en quelques mois.
Laquelle? Pour le savoir remplissez l'encart ci-dessous.

En investissant, une fois pour toutes, quelque fr. 30000.—, de statistiques, aux travaux commerciaux courants, tels que
vous disposez de votre propre Modéle 30, calculateur : I'établissement des feuilles de paie, la facturation ou la gestion
autonome et puissant, qui remplace avantageusement un des stocks.

terminal de timesharing. . . - .
9 Ces caractéristiques, auxquelles viennent s'ajouter la puis-

Le clavier, de type machine a écrire, est totalement conver- sance du calculateur et ses possibilités de mise au point des
sationnel; il permet d'accéder directement & la mémoire utilisa- programmes permettent au Modéle 30 de résoudre rapidement
teur interne, d'une capacité maximale de 8K octets, programmable des problémes extrémement complexes. Il peut donc effectuer
en BASIC, et qui, par adjonction d'une série de blocs de fonction immédiatement la plupart des taches qui, sans lui, attendraient
enfichables, peut atteindre 16K octets. Le calculateur peut en leur tour étre traitées par |'ordinateur central. Comme tous les
accepter simultanément 8; appelés par clavier, ils permettent de autres produits Hewlett-Packard, le Modéle 30 bénéficie d'un
résoudre, par l'action d'une seule instruction, de nombreux pro- réseau de 172 points de vente dans 65 pays, qui assurent le
blémes particulierement complexes, inversion de matrices et service aprés-vente.

chaines de caractéres. . . .
a Pour recevoir une documentation compléte sur ce nouveau

venu dans la grande famille des calculateurs Hewlett-Packard,

Le Modele 30 permet également d'afficher jusqu'a 32 carac- C , *
remplissez le coupon-réponse ci-dessous.

téres alpha-numériques, comprend une imprimante par page
imprimant 80 caractéres par ligne & la vitesse de 250 lignes par

minute, une mémoire incorporée a cassette avec recherche bidirec- P T T ] dubababababbls 71T ~

tionnelle ultra-rapide sous systéme d'interruption et un lecteur de " Hewlett-Packard (Schweiz) AG, (N
cartes automatique; enfin, il est connectable & tous les périphéri- [ ] Zisrcherstrasse 20, 8952 Schlieren, 1
ques communs & la gamme des calculateurs Hewlett-Packard 1 Tel.01981821 i
de la série 9800. : | J’airélglruis en savoir p|u§ lon’.gI :
@ Langage BASIC. Le langage BASIC, langage universel, el exgcoenf,:?;:?:nﬁ :f":rg:,:f.pe"' ]
simplifie la programmation. Il existe une vaste série de 1 1
bibliothéques de programmes écrits en BASIC, testés par les : nom 1
utilisateurs, allant des applications scientifiques, de génie civil et " :
département
4 \
& société \ \
" ‘\
4 )
HEWLETT (hp; PACKARD 4 airese '
" ‘\
[ | 1
Hewlett-Packard (Schweiz) AG, Zircherstrasse 20,8952 Schlieren B tel poste 4
Tel. 019818 21 ‘ﬁ--------- -CZ-"
1 - r L2 N R B B 0 ]
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Blocs Alimentations
modulaires | spéciales

Alimentations de laboratoire [ Blocs de puissance

TN\ N
y /

&% SAPHYNDSRAT

= DEPARTEMENT
ALIMENTATIONS

CAMAC

Chassis alimentation CAMAC
Type C7 ALJI13DW
Sept Tensions

'.‘ THOMSON - CSF
Puissance maximale 200 W . | AR

51, rue de I'Amiral-Mouchez
75013 Paris

Tél : 588.45.39-588.16.39
Télex: 25731 F. TESAFI

NIM
Chéssis alimentation NIM
Type C7 ALN13

Puissance maximale 200 W Demandez la documentation A10 A1

RPI 95.156is
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* Linear o

Three-Terminal Positive Voltage Regulators

T0-220
O O O O 1OY O O

5V 6V 8V 12V 15V 18V 24V

| J
wA7805-H wA7806-H uA7808-H uA7812-H uA7815-H uA7818-H uwAT7824-H

T0-3

00000006

wA7805-)  uA7806-J wAT7808-J  uA7812-J  uAT815-J  uAT7818-J uAT7824-J

Key features Equivalent circuit

Output currentin excess of 1 Amp e
No external components e b
Internal thermal overload protection B S
Internal short circuit current limitting r
Output transistor safe-area compensation ) '
Available in the TO-220 and ‘ NI
the TO-3 package -

Delivery from stock ' ot
Low cost

Exclusive representative:

MOOR HALBLEITER-PROGRAMM
W - NMOORPR AG Berofuna - Encineerng - Service

Halbleiter/Elektronikbauteile/Starkstromzubehdr/Metalle
W. Moor AG Elektro-Industriebedarf Bahnstrasse 58 8105 Regensdorf Tel. 01/71 66 44
W. Moor SA  Matériel électrique et électronique 3, Avenue des Cerisiers 1023 Crissier/Lausanne Tel. 021/35 54 44
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walLrner prazision

channels

with
Walther Quick Connect
Couplings

for all piped media []

in nuclear research

and technique []

for all other applications

and pressure ranges [ ]
Standard Programme []
Purpose Designed Couplings.

&

walLtrher prazision

Carl Kurt Walther GmbH & Co. KG
D-56 Wuppertal 11, Postfach 110377
BahnstraBe 43-51 Tel. 783023
Telex 8591611

Generalvertretung fiir die Schweiz:
Wieland + Oertli AG
Postfach
CH-8308 llInau
Tel. 052-4414 88
Telex 76450 wilor ch




- Frightened away by the high cost

Used to be, the most basic CAMAC system re-
quired an investment of $10,000 to $12,000.
This amount would cover the crate, power sup-
ply, terminator module, cable, Type A-1 crate
controller, and branch driver. The last item
alone accounted for the lion’s share of the cost.

While the branch driver is unquestionably
the most practical and versatile computer inter-
face for large and complex CAMAC systems,
we have blazed trails to develop a less costly
alternative that would satisfy the needs of
70-80% of all CAMAC users.

Frankly, the result exceeded our expecta-
tions.

You can see it in the extreme right-hand
station of the CAMAC crate in the photo. This
module, called the DC-011, is dedicated to
performing the dual role of controller and com-
puter interface. You can use several of them in
multi-crate systems. The DC-011 has a number
of functional advantages—fast data transfer,
flexible interrupt structure, software options for

~ of starting a CAMAC system?

point address incrementing, etc.—but none are
as likely to impress you as its low price.

Thanks to this breakthrough, we can now
supply a complete basic CAMAC system like
the one shown here—powered crate, cable,
and DC-011 (everything you need except the
PDP-11 computer)—for less than half of what
you’d pay for a comparable system using a
branch driver and Type A-1 crate controller;

For full details, contact your nearby Ortec
representative or EG&G/Ortec High Energy
Physics Products, 500 Midland Road, Oak
Ridge, Tenn. 37830. Phone (615) 482-4411. In
Europe: Ortec Ltd., Dallow Road, Luton, Bed-
fordshire. Phone LUton 27557. Ortec GmbH, 8
Miinchen 13, Frankfurter Ring 81, West Ger-
many. Phone (0811) 359-1001.

HIGH ENERGY PHYSICS
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The new standards In discriminators

Model 621L Quad Variable Threshold
Discriminator is an extremely versatile
instrument with performance character-
istics especially chosen for large-scale
general-purpose use.

.

22 Continuously variable threshold from
—30 mV to —600 mV. Low minimum
threshold permits proper back-termi-
nation of phototubes or allows use of
small photomultipliers without the ne-
cessity for a separate amplifier.

#¢ Fiddle-free threshold and width con-
trols are screwdriver-adjustable. Re-
cessed behind the front panel, they
cannot be changed inadvertently dur-
ing the course of an experiment.

3 Continuously variable output width
controls from 5 ns to 1 /xs is the wid-
est continuous range offered by any
discriminator in its class.

s 100 MHz operation: The double-pulse
resolution of 8 ns provides ample
speed for most large-scale general-
purpose applications.

;32 High fan-out: Each channel offers six
NIM outputs (5 normal; 1 complement).

32 No multiple-pulsing: One, and only
one, output pulse is produced re-
gardless of input duration or ampli-
tude.

sea

Low time slewing: <1 ns.

I Deadtimeless operation updates the
output pulse to reflect the most re-
cent input signal.

;2 Front-panel monitor pointallows direct
calibration of threshold without remov-
ing input cables.

WEAT WAy
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st 746 Sw Fr per channel in unit quan-
tities.

If you have designed fast logic systems, you have seen opti-
mum system designs scrapped because of inadequate dis-
criminator fan-out. Either you've had to compromise the
over-all logic design to accommodate the fan-out limitations,
or you have had to increase and unbalance the logic delays
through insertion of fan-out modules in the system.

We do not think this is how it should be . . . and we have
done something about it. Two new LRS discriminators attack
the fan-out problem directly. The Model 620L, the most
compact and economical discriminator available, offers three
independent outputs per channel. The new Model 621L,
based upon the proven design of the world's most widely used
discriminator, the LRS Model 321B/50, provides six outputs
per channel, 2 dual bridged NI M outputs, one 16 mA normal,
and one 16 mA complement. This rather phenomenal fan-out
capability of LRS discriminators is achieved through a simple

SALES OFFICES THROUGHOUT THE FREE WORLD

&QO
 CHAN
DISCRIMIN

e i i Model 620L 8-Channel Discriminator
. : contains eight identical pulse amplitude
discriminators designed for use with
hodoscope and similar large-scale appli-
cations where only moderate flexibility is
required.

% Low input threshold of —30 mV pro-
vides compatibility with lower gain
hodoscope counters or with signals
which may have been degraded by
long cable delays.

% Excellent threshold stability of <50
fiN/°C preserves threshold value over
varying operating environment.

3 Common threshold control adjusts all
thresholds simultaneously from —30
mV to —1 volt.

i High fan-out of three -800 mV signals

30 Output width is variable from 5 to 30
ns and is independent of input dura-
tion, amplitude, and rate; no need for
width cables.

3 Low time slewing provides accurate
timing signals regardless of the dis-
tribution of input amplitudes.

Short 8 ns input-output delay mini-
mizes need for long compensating
delay cables and provides prompt sys-
tem outputs.

Front-panel monitor pointallows direct
calibration of threshold without remov-
ing input cables.

soe

472 Sw Fr per channel in unit quan-
tities.

new output stage design which minimizes module power dis-
sipation.

With the Model 620L for your hodoscope counters and
the Model 621L for fast trigger logic and general-purpose
use, you will enjoy:

« Lower system cost
& Smaller system size
« Shorter, uniform delays
« Simpler system design and setup
« Higher reliability from low-dissipation
circuits that run cool.
For further information, call or write Raymond Chevalley,

Technical Director, LeCroy Research Systems SA, or your
local L RS Sales Office.

LeCroy Research Systems SA

81, Avenue Louis Casai ® 1216 Cointrin-Geneva e Switzerland
Phone: (022) 34 39 23 Telex: 28230

LeCroy Research Systems Corp.
126 NORTH ROUTE 303 WEST NYACK, N. Y. 10994
Phone: 914/358-7900 « TWX: 710-575-2629 « Cable: LERESCO

SALES REPRESENTATIVES IN :

SWITZERLAND GERMANY i UNITED KINGDOM
LeCroy Research Systems S.A. Nucletron Vertriebs - GMBH A.E.P. International Ltd.
81, Avenue Louis-Casai Gartnerstrasse 60 Victor House, Norris Road
1216 Cointrin-Geneva 8 Miinchen 50 Staines, Middlesex
Switzerland West Germany England
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