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XVI International Conference
on High Energy Physics

Some topics of interest from the Conterence
which was held at Chicago from 6-13 September.

The sixteenth Conference in the Ro-
chester series was held at the Uni-
versity of Chicago and at the nearby
National Accelerator Laboratory, Ba-
tavia. The parallel sessions of the
first three days took place at the
University and the plenary sessions
of the last three days at NAL. About
800 high energy physicists attended
the Conference.

As usual a multitude of results were
presented and it was noticeable that
the contributions from Europe, and
particularly CERN, were dominant.
The Laboratories in the USA have
been held back, mainly by budgetary
restrictions, in recent years and this
has had its impact on their results.
Meanwhile the European physicists
have had access to new facilities at
Serpukhov, the ISR, ADONE and Gar-
gamelle. Some redress is well on its
way — the Argonne 12 foot chamber
is in full action and NAL, SPEAR, the
improved AGS and the CEA Bypass
should begin to feed new life into
the high energy physics programme
in the USA.

On the theoretical front most exci-
tement centred on the attempts to
unite the interpretation of electro-
magnetic interactions and weak inter-
actions. In 1967, S. Weinberg and
others worked to build a weak inter-
action theory which is gauge invariant
as is electrodynamics. R.P. Feynman
efc. in 1947 showed that it is possible
to calculate electromagnetic effects
without worrying about infinities and
the problem was to achieve the same
situation with weak effects. The work
of Weinberg, A. Salam etc. disap-
peared into the shadows until 1971
when T'Hooft showed that weak inter-
action theory is renormalizable in the
same way as the electromagnetic.

Several variants of gauge theory
are now on the table and what is
gratifying about many of them is that
they make fairly clean predictions
which are accessible, or are becoming

accessible, to experiment. The theo-
ries predict the exisience of either
heavy leptons or of weak neutral cur-
rents. Neither have been seen yet but
the experiments in Gargamelle are
on the brink of showing whether the
neutral currents are there at a level
predicted by the simpler versions of
the gauge theory such as that of Wein-
berg. The neutral currents would give
the interaction
vte—~>e+v

The data gathered in Gargamelle so
far should have revealed between 1
and 9 events of this type but none
have shown up. The further neutrino
experiments which are now starting
with the bubble chamber should take
the number of events between 5 and
45 and if there is still no sign of them
the simpler gauge theories will fall.

However there are more complex
variants (for example by T.D. Lee, J.
Prentki and B. Zumino) which are
impervious to this neutrino experi-

ment but at the cost of heavy leptons
appearing some time. One dissatis-
fying aspect of the theories is that
there seems no way of further ex-
tending them to take in the strong
interactions so the dream of pulling
all the interactions together is still
nowhere near reality.

Weak interaction physics was also
to the fore on the experimental front.
There were several experiments which
tidied up confusing situations coming
from earlier results. Perhaps the most
important was an experiment at
Brookhaven (Columbia, Brookhaven,
CERN group) which has observed six
decays of the long-lived neutral kaon
into two muons. The ‘unitarity-limit’
links such decays with the observed

During the Chicago Conference about

800 physicists were introduced to the lilinois
prairie via a gigantic picnic. Activity centred in
a large striped tent where roasted buffalo, steak,
etc. were served. In the photograph M. Vivargent
(feft) and A. Zichichi chat with the Director of
NAL, R.R. Wilson, who is wearing prairie regalia.
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The plenary Sessions on the last three days of the
Conierence were held at the National Accelerator
Laboratory, Batavia, in the Auditorium alongside
the high rise building. The auditorium structure
was completed just in time and improvisation

was the order of the day. Inside the bare concrete
shell the participants were accommodated on
camping chairs. The photograph is of coffee
break on the second fioor of the high-rise
building, with novel lighting effects.

decays inio two gammas in such a
way that it is possible to calculate that
the electromagnetically induced de-
cays into two muons should exceed
6 X 107 of all the kaon decays. A
Berkeley result two years ago saw no
two muon events at a much lower
limit (they expected to see about 15
events} and sent theorists wheeling
off in various directions. The Brookha-
ven result has brought them wheeling
back.

Another odd result was the Utah
measurement of how the distribution of
high energy muons from cosmic rays
varies with zenith angle (see vol. 8,
page 12). Their result did not follow
the expected distribution and sug-
gested that the muon production pro-
cesses needed fresh interpretation.
This result has now been withdrawn
and a Berkeley, SLAC group have pre-
sented new results from a cosmic ray
experiment at SLAC which is in line
with the accepted interpretation.
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A compleiely unexpeeted tidying up
exercise in weak interaction physics
came from a CERN bubble chamber
experiment and the CERN, Heidelberg
experiment using huge muliiwire pro-
portional chambers. The experiments
have remeasured the lifetime of the
short-lived neutral kaon ana found a
49, difference compared with ac-
cepted value. More dramatic was the
CERN, Heidelberg measurement of
the CP violating parameter n,_ _
{(which compares the rate of decay of
the long-lived kaon into two pions to
that of the short-lived kaon into two
pions}. It indicates that the accepted
value should be raised by about 40 %.
All the CP violating parameters need
adjusting after these results. They do
not uproot anything fundamental but
it is startling to find such farge adjust-
ments coming after eight years of
intensive study of these phenomena.

To complete the tidying up exer-
cises we move to the strong inter-

action and record that the split A2
(see vol. 10, page 272) now seems to
have been definitively swept under
the carpet. Re-examination of the
original CERN data gives the splitting
as a 3 standard deviation effect rather
than a 5 standard deviation effect and
at that level the suggested splitting
would not have taken hold so hard.
The R,S,U mesons have not been
corroborated either.

Continuing with the strong inter-
action, the first significant results from
NAL were presented by the team
working with the 30 inch bubble cham-
ber transferred to Batavia from Ar-
gonne. They had excellent data on
charged particle multiplicities and
their distribution at energies up to
200 GeV. This is an obvious experi-
ment to do when a new energy range
is opened up and it is important be-
cause all the theoretical models of
what is happening in the very high
energy interactions must at least be
able to interpret the multiplicity
pattern correctly. A first theoretical
lock at the NAL data suggests that it
is leaning towards the multiperi-
pheral type models rather than the
fireball models though the simple
multiperipheral model may in fact be
too simple.

The experiments at the CERN inter-
secting storage rings fed a great deal
of information into the Conference.
A lot of data on elastic scattering
over a very wide range in momentum
transfer {(out to about 4 GeV?) has
been collected and something com-
pletely new was presented by the
Aachen, CERN, Genoa, Harvard, Turin
group. Their measurements of how the
elastic differential cross-section varies
with momentum transfer with the new
centre of mass energies available at
the 1SR show the usual exponential
fall off but then a dip and a secondary
maximum which has never been seen
before.



Data has also piled up on inclusive
reactions and the situation with regard
to the scaling laws ¢an be summed up
as applying very well for pions,
reasonably well for protons, fess well
for kaons (particularly negative kaons)
and very badly for antiprotons. The
antiproton production is much higher
than expected at ISR energies. At the
highest energies it looks as if the
ratio of antiparticle to particle pro-
duction is approaching one.

The scaling equations can also be
expressed in terms of a parameter
known as the ‘rapidity’ and when
results are plotted in terms of this
variable three distinct regions appear
(this was particularly clear in the data
of the Pisa, Stony Brook group). The
regions can be interpreted as, 1) frag-
mentation of the ‘target’ particle (the
detector seeing debris from desinte-
gration of the target particle), 2) pio-
nization region where the detector
sees the produce (mainly pions) from
the cloud when target and projectile
particles are intermingled and 3) frag-
mentation of the projectile particle.

An astonishing result came from the
CERN, Columbia, Rockefeller group.
One general observation concerning
the high energy interactions in the
ISR is that particles with high trans-
verse momenta are rare. Yet in the
course of an experiment designed to
look amongst other things for the
intermediate boson they detected
many neutral pions coming off at large
angles to the beam directions. The
number of neutral pions is a hundred
times greater than expected and the
transverse momenta are as high as
8 GeV/c for a single particle. This is
something like Rutherford seeing his
alpha particle bounce back from the
supposedly transparent gold foil when
he discovered the nucleus at the cen-
tre of the atom. The existence of
partons within the proton is an obvious
proposal to explain the origin of the
phenomenon.

Partons get a further pat on the
back from the beautiful neutrino
results using the Gargamelle bubble
chamber. For the first time healthy
statistics have been gathered on totai
cross-sections for both antineutrino
and neutrino interactions. The ratio
between the two is about '/z. Simple
quark models and parton theories,
where the partons have half-integer
spin value, predict just this ratio. Com-
paring the cross-section results for
neutrinos and antineutrinos in Gar-
gamelle with the electro-production
results from SLAC also reinforces the
parton hypothesis.

Somehow, a feeling of excitement
and anticipation emerged from the
Chicago Conference which was not
present after Vienna in 1968 or Kiev
in 1970. It is probably a combination
of examining previously inaccessible
phenomena with the new experimental
facilities (NAL, ISR, SPEAR, Garga-

As usual at Conferences in the Rochesier series,
many of the big names in high energy physics
were present. The photographs are of :

1. Left fo right — M. Gell-Mann (1968 Nobe!
laureate), W. Metz (ot ‘Science’ magazine),
E.L. Goldwasser and R. Sachs (Co-chairmen of
the Conference) and V.F. Weisskopf (from MIT,
former Director General of CERN}.

2. T.D. Lee (left), the 1957 Nobef Jaureate, talks
with W. Panofsky, the Director of the Stanford

Linear Accelerator Centre.

{Photas NAL)

melle...} and a realization that, on a
number of fronts and particularly with
regard to the weak interactions, the
investigations are being pushed so

hard that something has to give.
Whether this feeling of excitement is
justified and whether something very
important does come up, we should
know before the next Rochester
Conference in two years’ time.
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Tirrenia |l

News from the ‘Second ECFA Study Week on the
300 GeV CERN Accelerator’ held at Tirrenia from
20-29 September.

Some of the European physicists
returning from Chicago had hardly
time to unpack their bags before they
were off again to talk physics at Tirre-
nia near Pisa in Italy. About 150
gathered for a Study Week organized
by the Working Party (under the Chair-
manship of P. Falk-Vairant) which was
set up two years ago by the European
Committee for Future Accelerators to
organize discussion on the experi-
mental facilities and features of the
experimental programme for the SPS.
It is part of ECFA’s function to act as
a forum in European high energy
physics where scientists from the
Universities, the national research
centres and CERN all have a voice.
The Working Party initiated discussion
on the experimental utilization of the
SPS so that the whole high energy
physics community could put forward
their opinions and ideas (and knock
other peoples ideas down) before the
time for decision on the installation of
beam-lines and experimental equip-
ment.

Nine working parties were set up
to tackle specific topics — Technical
possibilities of the large European
bubble chamber BEBC (contactmen .
Butterworth, R.T. Van de Walle), Tech-
nical possibilities of the heavy liquid
bubble chamber Gargamelle (F. Jac-
quet, H. Wachsmuth), New facilities
in visual devices (R.T. Van de Walle,
[. Butterworth), Neutrino facilities (H.
Wachsmuth, R. Turlay), Charged lep-
ton and photon beams (J. Drees,
G. Barbiellini), Hadronic beams (D.
Treille, M. Steuer), Spectrometers and
the use of Omega (D.E. Fries, W.
Beusch), Particle identification (P.G.
Murphy, J.P. Stroot) and Experimen-
tal areas and shielding (G. Brianti,
JJ. Thresher). To complete the roll-
call of names, there were further mem-
bers of an Executive Committee of the
Working Group who have given con-
siderable time to its activities during
the past eighteen months — J.V.
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Alfaby, G. Giacomelli, E. Lillethun,
I. Mannelli (who also carried very well
on his shoulders the organization of
the Tirrenia meeting), C. Michael,
C. Rubbia, P. 86ding and E.J.N. Wilson.

At a first Tirrenia meeting a year
ago there was detailed presentation
of the fixed and the flexible charac-
teristics of the machine which will be
available to feed experiments a few
years from now. The same meeting
also brought into the open the first
‘off the top’ ideas about experimental
utilization. Since then the Working
Groups have had their heads down
and have produced a fat status report
(CERN/ECFA/72/4, Vol. 1) where
the problems, the possible solutions,
the options, etc. are spelled out.

To pick some topics so as to indi-
cate the sorts of things the report
covers —

The availability of BEBC and Omega
is one of the attractions of bringing
the SPS alongside the exisiting CERN
Laboratory. However, these detectors
are designed for lower energy phys-
ics and, unaided, are not adequate for
most experiments above about 40 GeV.
For example, to cope with the produc-
tion of neutral particles, either the neu-
trals must be made to ‘materialize’ or
the other charged particles must be
measured to sufficiently high accuracy
not to miss the neutral pion mass in
analysing an event. Proposed solu-
tions for hadronic experiments in
BEBC include the addition of further
large magnetic analysers downstream
and the insertion of a track sensitive
target (see vol. 11, page 356) in the
bubble chamber plus a large neutral
detector in the forward direction. (In-
cidentally, H. Leutz reported at the
meeting that the first experiment
with a track sensitive target at Ruther-
ford was completed on 16 September
with 830000 photographs under its
belt and that a second experiment with
a 2 GeV/c antiproton beam is now

under way aiming for 200000 pic-
tures for Tata Institute, Bombay.) For
Omega, a sequence of huge Cheren-
kov counters downstream is proposed.
Other discussions on detectors cover
the possibility and advantages of
moving Gargamelle to sit behind
BEBC, and the use of vertex detec-
tors (rapid cycling bubble chambers,
see vol. 11, page 91) and of streamer
chambers (vol. 7, page 219).

High precision is also needed in
measurements on the incoming beams
and particle identification at these
high energies requires devices such
as refined DISC counters (July issue
page 234) or possibly transition ra-
diation detectors (September issue
page 284).

Layouts for the West and North ex-
perimental areas have been consider-
ed with emphasis on the West where
physics at the SPS will probably start.
For the West Hall the scheme involves
a radio-frequency separated beam
feeding BEBC and a slow ejected pro-
ton beam rising from the machine
tunnel level to the surface in the same
tunnel. The proton beam could then
yield five secondary beams including
one to Omega and an electron beam.
(This is a reflection of the very keen
interest at present in weak interaction
physics mentioned in the report on
the Chicago Conference. It is also
intended to provide a muon beam of
high energy in the North area.) BEBC
will also have a neutrino beam pointed
at it and of the two possible schemes
(target underground so as to use the
intervening earth as shielding or target
on the surface so as to improve flux)
the underground solution has, para-
doxically, came out on top.

For the North area a more tentative
scheme has been put forward with
a long muon/neutrino beam and a
split proton beam supplying perhaps
five secondary beams (electron, neu-
tral and three charged beams for
example) in a general purpose ex-



perimental zone. The master plan for
the North area will be fixed in about
a year.

The content of the status report
from the Working Groups was the
meat of the Tirrenia meeting. We are
not however going to continue on
these topics here since they have
either found their way into CERN
COURIER before (as indicated by the
references in the previous paragraphs)
or will do so in coming months as the
topics ‘mature’. Instead we turn to the
presentation by the Director General
of Laboratory Il, J.B. Adams, of recent
studies of the different machine con-
struction programmes mentioned in the
original document defining the 300 GeV
Programme. Though the decision times
are not yet reached (and the options
will be kept open until they are) the
reaction at Tirrenia made it clear that
the construction schedule known as
Schedule C is the one most favoured
by the experimentalists.

One possible development, which
was discussed at the time when the
project was authorized, is the use of
superconducting magnets. To hold the
door open for this possibility, only a
half-set of iron-cored bending magnets
has been ordered so far. Using the
‘missing magnet’ principle this half a
ring’s worth of conventional magnets
can be arranged around the circum-
ference, leaving spaces to slot in
superconducting magnets or further
iron-cored magnets later. Three Euro-
pean Laboratories (Karisruhe, Saclay
and Rutherford) in the GESSS colla-
boration are attacking the problems
of pulsed superconducting magnets
and are making healthy progress (as
was reported at Tirrenia by W. Heinz
and as is indicated later in this issue
in the report from Rutherford). In
order to synchronize with the con-
struction schedules they will have to
have all the necessary answers by
the end of 1973 when the decision on

As an indication of the scale and complexity

of the experimental equipment which will be
needed to cope with beams from the SPS, these
are three of the many schemes studied by the
ECFA working parties and described in their
recently published Status Report :

1. The large European bubble chamber, BEBC,
used in a ‘compound system’ with electronic
detectors, particularly for gamma detection
downstream to reveal neutral particies from

the interactions. The chamber itself is fitted with
a track sensitive target.

2. The Omega spectrometer adapted for higher
energies with a sequence of huge threshold
Cherenkov counters, C; C, C4, and gamma
detectors. Omega has multiwire proportional
chambers installed rather than the present
Plumbicon system.

3. The possibility of charged lepton and photon
beams of very high energy has attracted a fot

of attention. This scheme shows a system using
a tagged photon beam with a streamer chamber.
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A schematic layout, in horizontal and vertical
views, for the North Experimental Area. This
layout has been developed in some detail but
there is still time for it to be modified before
construction needs to begin. The distance
indications are from the end of the ejected
proton beam-line (i.e. about 600 m from the
ejection point in the accelerator ring). Two zones
for experiments are foreseen — one a general
purpose zone with secondary beams, the other
specializing in muon and neutrino physics.
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whether to continue manufacturing
conventional magnets to fill the ring
or to use superconducting magnets
has to be made. Present indications
are that the costs and timescale in-
volved in going superconducting may
be beyond the ‘programme definition’
which is the mandaie for the project
authorized by the CERN Council. If
this turns out to be the case it would
be necessary to go back to Council
for further authorization to use super-
conducting magnets — a very daunt-
ing prospect indeed.

Thus the superconducting option
has its problems though the door is
still open. However this is no reason
to slacken off the effort in the GESSS
collaboration. To master supercon-
ducting pulsed magnets able to meet
the stringent demands of an accel-
erator environment is bound to bear
fruit. In CERN and the other high
energy physics Laboratories they
could be called upon for beam-line
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construction but, more importantly,
they are the only conceivable way at
present of extending accelerator and
storage ring energies. Outside the
Laboratories, the technology which
is being developed could have wide
application and in terms of feedback
to the Member States will probably be
among our most important achieve-
ments.

If we then look at a fully ‘con-
ventional’ machine, one of the possible
construction schedules is known as
Schedule A. lts major features, for
the purposes of explaining the other
possibilities, are : Magnets will start
arriving at CERN mid-1973 and enough
to fill half the circumference will be
assembled and installed by mid-1975.
All other major equipment to reach the
200 GeV level will be in place by the
end of 1975 and commissioning for
200 GeV will begin early 1976. The
accelerator will be ready to feed an
experimental programme by about

September 1976 (testing of experi-
mental equipment beginning from
March of that year).

These dates are extremely sensitive
to progress on the boring of the
machine tunnel. This is scheduled to
be completed early in 1975. However,
if that date slips, all subsequent dates
necessarily slip with it. (Since there
is just one boring machine working
round the clock, no doubling up of
effort or increasing working hours
could rescue the situation if major
problems develop — though none are
anticipated — in the course of boring
the tunnel.)

From the start of the experimental
programme in 1976, progressive in-
stallation of further conventional mag-
nets so as to take the energy higher
will proceed, probably at the rate of
two months of physics followed by
one month of installation through to
near the end of 1977. This would give
aboui 14 months of physics at the



200 GeV level prior to another long
shutdown to align the additional mag-
nets and to recommission the machine
at the higher energy.

An important announcement at
Tirrenia is that this higher energy
could be 400 GeV rather than 300 GeV
(which has to be reached to meet the
commitment in the ‘programme de-
finition’). The major coniracts which
have been placed, or are being nego-
tiated, have in general been within the
estimated cost and this should make
it possible to afford the extra magnets
to reach 400 GeV within the ‘author-
ized’ total cost of the project.

An alternative to the programme for
the last years of Schedule A is to have
a clear run for physics once the
200 GeV level is reached, without the
progressive installation of magnets
throughout 1977. This is known as
Schedule B and would obviously
require a very long shutdown for the
installation of magnets and for recom-
missioning to give 400 GeV by the end
of the eight year programme (19
February 1979).

To save the double commissioning
involved in A or B and also to open
up more possibilities for experimen-
tation, Schedule C has been worked
out. It involves stepping up the pro-
duction rate for the magnets and in-
talling a full ring’s worth before the
machine is brought into operation.
The last magnet would then be put in
place around September 1975. Other
equipment installation would be com-
pleted in the following months and
commissioning could start about the
middle of 1976. At the end of that year
experiments shouid be possible in the
West Hall and could continue with
much less interruption than in Sched-
ule A. (It might also be possible to
fire 400 GeV, rather than 200 GeV,
beams at the neutrino target feeding
BEBC experiments.) Since most com-

ponents would be in place for 400 GeV
the ejection system to feed the North
Hall with beams of up to this energy
could be commissioned by early 1978
— a year ahead of the time foreseen
in Schedule A.

The advantages and disadvantages
of Schedule C are probably obvious.
From the experimenters’ point of
view, the West Hall would come into
action 4 months later, though vyielding
21 months worth of physics before
the end of the programme rather than
the 14 months of Schedule A. (Inci-
dentally such a delay could give a
little more time for 28 GeV physics in
the West Hall prior to its being shut
to prepare for higher energies.) On
the other hand, peak energy physics
in the North Hall would start a year
earlier.

The main problem is finance — not
total finance, since the machine will
be built within the total authorized
budget no matter which schedule
is followed, but annual budgets.
Schedule C requires more expenditure
in 1974-75 than is provided by the
agreed budgets for those vyears. It
could involve a move of up to 85 mil-
lion Swiss francs from the last three
years of the programme if all the
attractive features of Schedule C were
taken up. It seems likely therefore that
some selection will have to be made
so that the bump in the expenditure
profile can be made tolerable. De-
cisions do not need to be taken before
the second half of 1973 and there is
time for thinking and for shuffing the
various cards in the pack, so that the
best hand can be played when the
time comes.

Following this second Tirrenia
meeting the task of the ECFA Working
Party is close to its end. It will be
succeeded, moving a stage nearer to
decision-taking, by a new committee
which was announced by W. Jent-
schke, Director General of CERN Labo-

ratory I. The Committee will be known
as the 300 GeV Preparatory Experi-
ments Committee (though the ‘300
GeV’' may look a little dépassé). It will
be set up in a similar way to the
other experimental committees and,
like them, will be advisory to the
Nuclear Physics Research Committee.
However, its mandate will be much
broader — it will be concerned with
all types of experiment at the SPS and
will also make recommendations on
such things as beams, major detec-
tors, etc. The commitiee, will be set
up as soon as possible so that it can
start work from the beginning of next
year and it is expected to be in action
through to the time when the SPS
comes into operation. Its functions
could then divide between the already
existing committees or it could stay as
a distinct commitiee depending on
what seems to be the best approach
at that time.

One of its first tasks will be to start
things moving concerning proposals
for experiments at the SPS. Given the
long time required to build up experi-
ments for the new high energy range,
much of the initial experimental pro-
gramme will need to be fixed well in
advance of the machine commission-
ing date. The Committee is likely to
call for ‘letters of intent’ by the middie
of next year and actual proposals not
very long afterwards.
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EPS at Wiesbaden

The European Physical Society Confeience on
‘Trends in Physics’ hefd at Wiesbaden from
3-8 October.

Compared to the meditative pace of
the Tirrenia Study, the Second Gener-
al Conference of the European Phys-
ical Society, held in the lovely German
town of Wiesbaden, was a furore of
activity with four days packed with
fectures and meetings morning, noon
and night. It was held in the huge
Rhein-Main-Halle which easily ab-
sorbed the 1300 physicists attracted
to the Conference.

‘Trends in Physics’ is obviously a
very broad subject for a Conference
and we can only touch a few of the
topics in a short article. Astrophysics
and cosmology which held pride of
place at the EPS Conference in Flo-
rence in 1969 (see vol. 9, page 106}
appear to have lost none of their
excitement. One of the highlights at
Wiesbaden was a fascinating talk by
W. Kundt on ‘The Origins cf the Uni-
verse’. Measurements on the back-
ground radiation (2.7 K), radicactive
decay and galaxy recessional velo-
cities are strong evidence for a sin-
gular event (some version of the big
bang)} about 10'? years ago. When phys-
ics is fed back into the probable state
of matter as the ‘bang’ developed
distinct eras of time can be dis-
tinguished — quantum physics and
special relativity holding sway up to
10** s ; hadronic era extending up to
10™* s when embryonic galaxies possi-
bly ocriginated from thermal fluctu-
ations in the hadron soup ; radiation
era through to about 105 years when
electromagnetic interactions domi-
nated ; matter era through to the pre-
sent day when galaxies and stars are
acting out their life cycles. The
various modeis of these processes
each explain some features but none
holds the whole evolutionary chain of
the Universe together. In particular,
more information on particle be-
haviour from the high energy physics
Laboratories could feed some preci-
sion into the more speculative areas.

Another talk on ‘origins’ was given
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by Nobel laureate M. Eigen and was
from the field of molecular biology
where many science disciplines, in-
ciuding physics, are intermeshed. The
title of his brilliant lecture was ‘The
Origin of Biological Information’ and
his aim was to spell out a theory of
how life as we know it cculd have
emerged. A plausible sequence has
been deduced to show how the pro-
tein/nuclei acid systems that we know
could have been ‘selected’ from the
myriad combinations of melecules and
then sustained.

High energy physics emerged better
from Wiesbaden than from Florence
(where the main speakers on h.e.p.
stepped in at short notice and, in
hastily prepared talks, did not convey
much interest to their audience).
There were four lectures in a Divi-
sional Session — H. Lehmann on
‘Axiomatic field theory and particle
physics’, A. Zichichi on ‘Physics with
electron-positron colliding beams’, A.
Wethereli on ‘Physics with colliding
hadron beams’ and N. Cabibbo on
‘New developmenis in the theory of
weak interactions’. In the Plenary
Session L. Van Hove gave a fine talk
on ‘Recent developments in high
energy physics’.

He selected five topics which ap-
pealed to him as major advances from
recent years in our knowledge and
understanding of particles :

The first was the progress in renor-
malization theory (covered earlier in
this issue in the report on the Chicago

Conference).
The second was the violation of
time reversal invariance. The high

precision measurements on the decays
of the neutral kaon over the past few
years have shown that the weak inter-
action violates invariance for reversal
of the direction of time. This violation
of the symmetry between past and
future is a completely new finding
about Nature.

The third topic was the evidence

for granular structure in the nucleon.
This topic was launched experimen-
tally with the famous deep inelastic
scattering experiments of high energy
electrons on protons at Stanford and
theoretically has yielded the ‘parton’
models. The experimental results in-
dicate that the electric charge in the
proton is distributed in point-like
grains {or partons). In addition to this
evidence for granularity with regard to
the electromagnetic interaction, there
is also evidence for similar effects
with regard to the weak interaction
(neutrino total cross-section experi-
ments) and possibly even with regard
to the strong interaction {recent ISR
results on large momentum transfer).
The fourth topic was the system-
atics of high energy collisions be-
tween hadrons. Simple two-body
collisions have been the subject of a
multitude of experiments and, though
their detailed behaviour can be com-
plicated, qualitatively the same under-
lying mechanism — the exchange
mechanism — seems to apply in ali
cases. In recent years the study has
been extended to collisions resulting
in many particles being produced.
Again it looks as if similar exchange
mechanisms underly the observations.
The fifth topic was the recent sur-
prising result from a CERN, ETH
Zurich experiment which revealed that
a many-pion system can find its way
as rapidly through nuclear matter as
can a single pion. This is in complete
contradiction to naive calculations and
may be a consequence of the pions
being mostly in virtual states as they
propagate through maiter. This finding
could have repercussions on the
interpretation of the behavicur of
matter in condensed, high energy
states.

Physics and Society

Moving away from the purely physics
topics and looking at the Conference



H.B.G. Casimir, President of the European
Physical Society, addresses the inaugural session
of the Second EPS General Conference, ‘Trends
in Physics’, held from 3-6 October.

as a whole, it was obvious that the
dominant ‘Trend in Physics’ is an
increasing concern about the interre-
lation between physics and society. In
sheer weight of hours this subject
overwhelmed all others. There were
specific plenary lectures by J. Tin-
bergen (Nobel laureate for his work
on econometrics) on ‘Environment,
scientific research and economic po-
licy’ and by H.B.G. Casimir on ‘Phys-
ics and society’. The theme of appli-
cations of research came into many
other lectures also in a way which
was almost completely absent in Flo-
rence. Then one evening was given
to a long discussion under the
heading ‘Physics and society — public
policy and current prospects’.

The discussion evolved around the
report by the EPS Advisory Committee
on Physics and Society (see Euro-
physics News, July 1972). The report,
after a tentative analysis of the present
situation, made recommendations on

The Conference was held in the huge Rhein-
Main-Halle at Wiesbaden, Federal Republic of
Germany, and attracted about 1300 participants.

(Photos Gudrun Henrich)

the promotion of science as a pre-
dominant element of human culture
and general progress and on increased
efforts to communicate with society at
large about science and its conse-
quences. On the political front the
report recommended that effective
coordination systems should be set up
at top corporate and government
levels for planning and implementing
scientific progress and that research
and development organizations not
tied to governments should be made
aware of the vital role of science in
solving public problems. Finally, the
report urged more interdisciplinary
activities, more concern with science
policy and promotion of the work of
talented individual scientists.

After a brief presentation of the
report by the Chairman of the Advi-
sory Committee, G. Diemer, the dis-
cussion fragmented into individual
statements of attitudes and priorities
which was probably a fair reflection

of the confusion reigning on this issue.
Most people acknowledge that serious
problems exist concerning the future
of science, the applications of growing
knowledge, criteria for the well-being
of society, the social responsibility of
scientists, the depletion of resources
in an increasingly technological world,
irreversible ecological effects and so
on... but few have a confident res-
ponse to the problems. (We do not
include the two extreme ends of the
spectrum — the prophets of inevitable
doom whose hysterical outbursts
based on insufficient data have weak-
ened the credibility of more balanced
concern and the ostriches who believe
we can safely put our heads in the
sand of our research and the pro-
blems will go away.) The problems
are broad and complex and in many
cases the best way of attacking them
is far from clear. Hence the woolly
discussion at Wiesbaden.

J. Tinbergen has obviously thought
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longer and deeper on these issues
than most people and as an indication
of points that were raised, we pick a
few themes at random from his lec-
ture — Human weifare is not neces-
sarily optimized by economic growth;
Reduction of population growth is
vital ; People should be made environ-
ment conscious ; Communication be-
tween scientists and people should be
improved ; Separate organizations
should be set up to defend long-term
interests since otherwise the short-
term will always win; World autho-
rities are needed acting autonomously
in well-defined fields (there are many
issues where purely national interests
are an unrealistic relic of the past) ;
There is excessive expenditure of
resources on military research...

H.B.G. Casimir is President of the
European Physical Society but in his
‘Physics and Society’ lecture he was
giving his personal reactions. Since
they are probably typical of many
physicists they are worth outlining
here. Casimir began by sketching the
background of the science/technology
based civilization we live in and his
interpretation of the science/techno-
logy spiral {that the resutits of scien-
tific research, after a time-lag of some
ten or fifteen years, give advances in
technology which then make possible
further progress in scientific research).

On the one hand, the spiral can
be seen as having brought tremen-
dous benefits to mankind. Even those
wheoe attack science can hardly envisage
life without the comforts it has made
possible — who would consider living
without electricity ; who would change
his doctor for a witchdoctor, etc. ? On
the other hand, the spiral can be seen
as outstripping all other human capa-
bilities — overcoming our ability to
keep it in check in our social systems,
polluting our environment, eating
away remorselessly at our resources,
being used in ruthless human des-
truction for political ends.
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Casimir acknowledged that his
stand with regard to these two atti-
tudes is hesitant and evasive. His love
of physics and admiration of its
achievements and his fascination by
technelogy and confidence in its abili-
ties to master problems brings him
into the first camp. Yet increasing
alarm at the influence of science and
technology in war, in destruction of
the environment and in human rela-
tions makes him speak of the ‘ominous
and inexcrable spiral’.

In this ambiguous position he felt
unable to present even tentative solu-
tions. Instead he limited himself to a
few strong recommendations :

1. A physicist should realize that
being a physicist does not put him in
a position beyond all responsibility,
even if he is dealing with abstract
academic subjects.

2. Since we are unwilling and pro-
bably unable to stop the development
of science and technology and since
we are quite obviously unable to de-
sign a comprehensive masterplan for
science and society, our best chances
for gaining some control over the
ominous spiral lie in a pluraiity of
controls, in an independence of opi-
nion of the several participating
groups, and in openness.

3. In particular, universities should
maintain their independence versus
industry and industry should respect
this independence.

4. Relations between the military and
the universities — if they exist at
all — should at the very least follow
similar rules as those between in-
dustry and universities.

5. It is desirable to have also a more
clear cut separation between industry
and the military. Physicists in indus-
trial research laboratories might, for
instance, insist on being informed
about military aspects of their work.
6. In view of the alarming uses of
science-based technology in warfare,
no scientist in an academic -position

should of his own free will be active
in, or advise on, military technology.

European Physical Society

The EPS held its fourth annual Ge-
neral Assembly during the Conference
and this is an appropriate time to
summarize the structure and activities
of the Society.

The Society now has 2350 individual
ordinary members and 27 Member
Societies (via which the EPS reaches
some 40 000 European physicists). The
list of Member Societies covers prac-

tically all European countries — Am-
pere Group (Switzerland), Austrian
Physical Society, Belgian Physical

Saociety, Bulgarian Academy of Scien-
ces, Danish Society for Physics and
Chemistry of Condensed Matter, De-
partment of General Physics and
Astronomy of the USSR Academy of
Sciences, Eodtvos Lorand Physical
Society {(Hungary), Finnish Physical
Society, French Physical Society, Ger-
man Physical Society, The Institute of
Physics (UK), Institute Rudjer Bosko-
vic {Yugoslavia), Israel Physical So-
ciety, ltalian Physical Society, The
Netherlands Physical Society, Norwe-
gian Physical Society, Physical Sec-
tion Union of Czechoslovak Mathe-
maticians and Physicists, Physical
Section Union of Yugoslav Societies
of Mathematicians Physicists and As-
tronomers, Physical Society of the
German Democratic Republic, Polish
Physical Society, Porfuguese Physics
and Chemistry Society, Rumanian Na-
tional Committee for Physics, Royal
Irish Academy, Spanish Royal Society
of Physics and Chemistry, Swedish
Physical Society, Swiss Physical So-
ciety and Turkish Physical Society.
Seven specialized Divisions have
been set up to coordinate European
activities in particular areas of phys-
ics — Atomic physics (Chairman
H. van Regemorter), Condensed mat-
ter (A. Guinier), High energy and



particle physics (A. Zichichi ad interim),
Nuclear physics (L.L. Green), Physics
in astronomy (E. Schatzman), Plasma
physics (B. Lehnert) and Quantum
electronics (S.A. Ramsden). There is
also a Computational Physics Group
(A. Schiuter) whose interests obviously
cut across the Divisional boundries.

Advisory Committees have been set
up to tackle the questions of Applied
physics and physics in industry (O.G.
Folberth) — they have organized a
survey of physicists working in these
fields and the results were published
in Europhysics News March 1972 ;
Conferences (G.H. Stafford) — they
have begun to feed a little order into
the plethora of European Conferences,
have established criteria for ‘Euro-
physics Conferences’ and have en-
coura'ged the publication of a list of
meetings twice a year in Europhysics
News ; Physics and society (G. Die-
mer) — they have issued the report
which was discussed at Wiesbaden ;
Publications (J. de Boer) — they are
studying the coordination of physics
publications in Europe and have es-
tablished criteria for journals to carry
the Europhysics Journal label ; Sum-
merschools and student exchanges
(G. Bernardini) — they have not
made much progress to date due to
the illness of their Chairman.

The Advisory Committees report to
the Executive Commitiee which cur-
rently consists of H.B.G. Casimir (Pre-
sident), C.M. Braams (Vice-President),
L. Jansen (Secretary), N. Cindro (Vice-
Secretary), L. Cohen (Treasurer), G.J.
Béné (Vice-Treasurer), L.A. Artsimo-
vitch, J. Friedel, K.E. Ganzhorn, T.
Riste and G. Szigeti.

Administration is carried out from
the headquarters in Geneva. Applica-
tions for membership and any other
information concerning the Society
may be obtained from European Phys-
ical Society, P.O. Box 39, CH-1213
Petit-Lancy 2, Switzerland.

CERN
News

Giant Cherenkov

In keeping with the scale of the
Omega spectrometer, a giant Cheren-
kov counter has been installed imme-
diately downstream of the spectro-
meter magnet. It is designed to catch
particles from interactions in Omega
over as large a solid angle as possible
and since the aperture of the magnet
is very large both horizontally and

CERN 294.8.72

The giant Cherenkov counter (25 m3 volume) from
Saclay which is now installed at the Omega
spectrometer. Its size is dictated by the need to
cover as much solid angle as possible from the
large horizontal and vertical aperture of the
spectrometer magnet. At each end there is a
‘picket fence’ of scintillation counters provided
by the Glasgow group supported by the
Daresbury Laboratory.

vertically the size of the Cherenkov
must follow suit.

The total volume of the counter is
25 m3. It is presently filled with iso-
butane at atmospheric pressure which
has the refractive index for the Che-
renkov to serve as a threshold coun-
ter for pions with momenta higher
than 2.8 GeV/c and kaons with mo-
menta higher than 10 GeV/c. About
7 m? of mirrors direct the light to two
arrays of eight photomultipliers. The
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efficiency of the counter is very close
to 100 %o.

At the moment it effectively covers
half the Omega horizontal aperture
but can easily be moved to different
angles. However it is hoped to install
a twin in the future so as to com-
pletely cover the available solid angle.
These counters could also serve as
the first stage units in the proposal to
add a sequence of huge Cherenkov
counters to Omega so as to adapt it
for physics with high energy beams
from the SPS.

The counter has been financed and
built by Saclay and- brought to CERN
to be added to the facilities at the

" Omega spectrometer for general use.
Saclay is participating in the first two
experiments using the counter. One
is a study of baryon exchange (in
collaboration with CERN, ETH, Frei-
burg and Karisruhe) where a lambda
is produced in the forward direction.
It is the fast proton from the lambda
decay which is identified by the Che-
renkov.

The second experiment is a study
of baryon-antibaryon production (in
collaboration with Glasgow). Here the
Cherenkov will see the fast antiproton
which is either directly produced in
the initial interactions or comes from
the decays of antilambda or anti-
sigma minus particles.

The two experiments are now test-
ing and already have a neat mass
spectrum clearly bringing out the
lambda mass at the expected value.
The mass width is = 2 MeV without
optimization.

1973 CERN-JINR
School of Physics

The 1973 CERN School of Physics will
be held at Ebeltoft near Aarhus in

Denmark from 17-30 June. Like two
former Schools in the series it is being
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organized in collaboration with the
Joint Institute for Nuclear Research,
Dubna USSR. The basic aim is to put
across various aspects of high energy
physics, particularly theoretical phys-
ics, to young experimentalists from
the CERN and JINR Member States.

The programme will include lectures
on Introductory material — Reggeism,
duality, etc... (given by K. Kajantie,
Helsinki), Deep inelastic processes at
high energies (V. Matveev, Dubna),
Multi-body phenomena in strong inter-
actions (Z. Koba, Copenhagen and M.
Jacob, CERN) and Many-body hadro-
nic reactions (R. Muradyan, Dubna).
There will also be lectures on special
topics to be decided later and reviews
of the experimental programmes of
some of the major Laboratories.

Further information may be obtained
from Miss D.A. Caton, Scientific Con-
ference Secretariat, CERN, 1211 Ge-
neva 23, Switzerland or V.S. Shvanev,
Joint [nstitute for Nuclear Research,
Head Post Office, P.O. Box 79, Mos-
cow, USSR.

SPS contracts

After the stages of design and proto-
type testing, the moment of truth has
arrived for many of the components
of the SPS. The Finance Committee
has adjudicated major contracts for
the manufacture of machine compo-
nents at its last two meetings. Four of
these contracts have now been
signed.

Three of them concern the produc-
tion of the 6 m long bending magnets
for the accelerator ring. As discussed
many times before (see the report of
the Tirrenia meeting for example),
half a ring’s worth is being ordered
initially. The contract for the produc-
tion of the magnet cores has been
awarded to Morfax Lid (UK) for a sum
of about 18.35 million Swiss francs. A

Group photograph from the 1972 CERN Computing
and Data Processing School held at Pertisau in
Austria from 10-23 September.

major part of the contract involves the
purchase of an approved quality of
steel and Morfax is subcontracting the
supply of the steel to Cockerill (Bel-
gium).

The magnets are of itwo types
(known as B1 and B2) of different
aperture and coil configuration. Manu-
facture of the coils for 186 magnets
of the B2 type has been awarded to
Alsthom S.A. (France) for a sum of
about 8.54 MSF. Manufacture of the
coils for 263 magneis of the B1 type
has been awarded to Lintott En-
gineering Lid (UK) for a sum of about
11.5 MSF. With all the firms involved in
the magnet contracts, the possibiiity of
continuing the production of the mag-
nets so as to fiil the ring has obviously
been discussed and options for the
additional magnets have been nego-
tiated.

The other major contract to be
signed recently was for the radiofre-
quency power amplifier plant. This
plant will feed the r.f. accelerating
cavities in the ring with a total power
of up to 1.5 kW. Three compiete am-
plifiers using tetrodes are to be ac-
quired. The contract for their manu-
facture has been awarded to Siemens
A.G. (Federal Republic of Germany)
for a sum of about 7.45 MSF.

Computing School

After the success of the Varenna
School in 1970 (see vol. 10, page 279),
a second ‘CERN Computing and Data
Processing School’ was organized
from 10-23 September at Pertisau in
the Austrian Tyrol. Pertisau is a tourist
centre on the shore of the Achensee,
an alpine lake at about 1000 m altitude
surrounded by mountains.

The lecturers and the 67 students
formed a very cosmopolitan group.
The lecturers came from centres in
Woestern Europe and from CERN. The



students were physicists and com-
puter scientists from CERN Member
States, the German Democratic Repu-
blic, Israel, Poland, USSR and Yugos-
lavia.

The topics of the lectures were

divided between :

— pure computer science (compila-
tion techniques and data base
management systems)

— small computers and their appli-
cation in physics (including case
histories)

— applied mathematical techniques
(function minimization and function
parametrization).

A significant fact to emerge from
the school was that the data handling
and control requirements of high
energy physics are becoming so large
and demanding as to require new
techniques of greatly increased com-
plexity in the application of com-
puters. The growing volume of com-
plex raw data requires the application
of data base management techniques,
already developed for commercial
purposes, with appropriate modifi-
cations to take account of the intrin-
sically sequential nature of the major
part of the analysis of particle events.

In most cases, all the events go
through the same chain of computa-
tion, including lengthy calculation of
functions — for example, the mo-
mentum of particles deflected in a
magnetic field. When the number of
events to be analysed is in the 10¢

region, as in an average counter ex-
periment, suitable preprocessing to
parametrize those functions is re-
sulting in a great saving of computer
time.

Nowadays, experiments use sophi-
sticated equipment fed by very ex-
pensive accelerators. It is essential to
monitor the performance of the appa-
ratus, as well as that of the acceler-
ator, and small computers are widely
used for this application. The problem
is to simplify the interaction experi-
ment-computer-physicist and standard-
ization is playing an essential role,
mainly with the use of CAMAC and
CAMAC-oriented software which allows
the physicist to talk to his equipment
in a very simple way. A particularly
good example of how these problems
are handled is provided by the Omega
data collection system (see March
issue page 83) which was the topic of
some lectures at the School.

Another important topic is that of
data communication between scien-
tists working in different Laboratories
and using different data handling faci-
lities (both hardware and software). In
the near future, specialized scientific
data banks will be set up. A European
network of fast data links is technically
feasible but difficulties arise in
setting the standards to be used to
exchange the information among
various machines which are monitored
by different operating system and
which speak different dialects. The

importance of establishing standards
for information exchange was also
emphasized during one of the informal
discussions organized by the students
themselves. Certainly one of the main
successes of the School was to bring
together young people working in
scientific data processing so that they
could exchange opinions and discuss
problems, stimulated by experienced
lecturers.

The general concensus at the end
of the School was that ‘a good, and
professionally profitable, time was had
by all’.

P. P.

Public Information
Office

From its early days CERN has had
a ‘public information office’, referred
to internally as the PIO, which has
served as the channel of communica-
tion to the outside world and for many
internal communication tasks.

The major route to the public at
large is the press. It is difficult to
believe that high energy physics could
enjoy the exceptional support it re-
ceives from governments without the
encouragement of the press. And yet
high energy physics is not the easiest
subject to put across or to defend.
Despite this, CERN has generally been
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treated very well by the press. The
role of the PIO is to make information
available to journalists as fully and as
‘straight’ as possible. This attitude
seems to be appreciated because
journalists continue to approach
CERN through the information office
rather than, as in many other organi-
zations, preferring the back door.

In relations with the press, personal
contacts are of great importance, more
so than the more formal issuing of
press releases, etc., and PIO staff are
well known to top ciass journalists
from almost all the Member States.
There is a ‘specialized press list’ of
some 160 names of journalists with a
particular interest in CERN and the
‘general press list’ runs to over 1000
names. Attempting to cater for so
many journalists covering a wide
range of interests is a measure of the
problem of press relations in an
organization with 12 Member States.

The other media are not neglected.
Many television teams and radio inter-
viewers invade CERN each year and
it is the job of the PIO to either cover
their needs from its own resources or
to guide them to the most appropriate
contacts etc. within CERN. The PIO
is also involved in lectures and dis-
cussion groups taking place outside
CERN though these are necessarily
almost all in the region of the Labo-
ratory.

On the film front, activity has blos-
somed recently. The first documentary
on GERN, ‘Matter in Question’, appear-
ed in 1961 and is still in limited use
though obviously its content is now
largely outdated. A new film, ‘CERN
67, was made in 1967 and projected
much of the atmosphere of CERN
without attempting to be a classical
documentary. A little earlier a film
made in collaboration with CDC be-
came available and in recent years
several collaborative film with national
television networks have been made.
The latest is the film on high energy
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Reception desk at the Public Information Office.
The work of PIO involves more than pointing
people in the right direction when they arrive at
CERN. Contact with ‘the media’, publications,
photographic work and the visits service are
described in the accompanying article.
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physics (rather than on CERN itself)
made in collaboration with the BBC
and reported in the last issue of CERN
COURIER, page 228. A film will also
be made of the development of Labo-
ratory Il. In producing these films the
PIO does much more than ensure that
there is somewhere to plug in the
camera — there is full participation in
suggesting and developing the themes
of the films.

The PIO produces a rahge of publi-
cations — from the pop to the not-
so-pop — giving information on CERN
and its work. A mandatory one is the
Annual Report which is produced in
English and in French and gives a
rather solid account of the activities
of CERN in the previous year. It
requires a considerable effort from the
Divisions, the translation service and
the PIO itself.

Regular publications are the monthly
CERN COURIER, to which we shall

return at the end, and the Weekly
Bulletin. The Bulletin averages some
12 pages and is a sort of internal
notice-board for CERN staff. It an-
nounces seminars, meetings, etc. and
has a section reserved for the acti-
vities of the Staff Association and its
Clubs.

Standard documentation which is
given particularly to visitors, includes
a light-hearted booklet ‘A look at
CERN’. It consists of a dozen separate
sections on the Laboratories, the
physics, detectors, accelerators, etc.
and is available in English. French
and German. A more formal reference
booklet is ‘CERN and its Laboratories’
which is also available in three lan-
guages. Moving to the more special-
ized — a series of Technical Bookleis
has been started and numbers exist
on the proton synchrotron, the syn-
chro-cyclotron, the storage rings, Gar-
gamelle and computers. But such
booklets require constant up-dating



and there never seems to be enough
of this type of documentation to meet
the needs.

Most of these brochures and book-
lets are prepared by the PIO with help
from the Divisions growing as the
degree of specialization grows. Art
work is also handled within the PIO
and modern and uniform styles of pre-
sentation are thus assured. A docu-
mentation section, besides looking
after the stocks of brochures above,
runs a small library of reference
material on CERN and a coliection of
general photographs and slides.

The PIO photo section takes photo-
graphs throughout CERN mainly on
demand from the scientists. About
8000 photos are taken per year and
around 25000 eniargements are pro-
duced. These are available for expe-
rimenters as a visual record of the
development of their projects.

Some ciné-film is also taken by the
photo section — for example, a short
film on the assembly of the large
European bubble chamber BEBC. Im-
portant stages of other large projects
have been recorded on 16 mm film for
archival records.

Another major activity of the PIO
is the visits service. Statistics show a
gradual rise in the number of visitors
over recent years and the current
annual figure is about 11000 (not
including Open Days, etc.).

Over two thirds of the visitors come
on Saturdays, when visits are regularly
organized. They are held mostly in
French, German or English but occa-
sionally in ltalian, Spanish, Greek or
Scandinavian languages. About fifty
CERN staff, covering many nationa-
lities, are available as guides and lec-
turers. The usual Saturday programme
consists of an introductory talk illus-
trated by slides and followed by a
short film. Then comes a tour (on foot)
around that part of the Laboratory |
site in Switzerland which takes about

12 to 2 hours. The tour concenirates
on the proton synchrotron where the
visitor sees the control room, experi-
mental halls and the Gargamelle
bubble chamber (if it is accessible).
To conclude there is a look at the
scanning and measuring tables where
bubble chamber pictures of particle
tracks always prove a source of fasci-
nation. As he leaves the visitor re-
ceives general documentation about
CERN.

The bulk of Saturday visitors con-
sists of school parties, common-in-
terest groups (engineers, farmers, nur-
ses, etc.), youth clubs, firms’ outings,
etc. to which is added a steady
trickle of individual visitors having a
wide range of interests and educa-
tional levels.

It has been necessary to restrict the
number of midweek visits, despite a
considerable demand, because they
tend to interfere with operations on
the site and guides have to take time
off their normal work. Midweek visitors
are mainly university groups, industria-
lists from firms working for CERN,
and the occasional scientists in transit.
VIP’s, such as Ministers, obviously
receive special attention.

To reduce pressure on CERN staff
in midweek it is intended to develop,
as far as proves possible, the un-
accompanied visit of the site by indivi-
duals or small groups. Careful sign-
posting, exhibitions and- audio-visual
aids will be used. The tremendous
growth in CERN both geographically
and in terms of major equipment (with
the advent of the ISR and now the
SPS) introduces difficult problems in
carrying out the visits service effi-
ciently. How best to respond to these
problems is now being discussed.

And now we return to CERN
COURIER. There is no need to des-
cribe the journal or to indicate iis
aims to our regular readers. It tries
to report, as topically as possible, the

interesting advances in research and
the major evenis at CERN and other
high energy physics Laboratories
throughout the world. In this it is help-
ed by some twenty correspondents
distributed around the other Labora-
tories. In general, an attempt is made
to write the COURIER articles in a
style which is accessible to a broad
spectrum of people.

A few facis and figures may be of
interest : The present print order for
the journal is about 5700 in English
and 4800 in French each month and
it has been increasing at about 10 %
per year.

The number of pages produced has
doubled in recent years the increase
being partly accounted for by an in-
crease in the number of advertise-
ments. For several years advertising
revenue has covered production costs.

About 1200 English and 1600 French
copies are absorbed within CERN
itself. The external readership is di-
vided approximately as follows: Wesi-
ern Europe — 2200 English and 2250
French ; Eastern Europe — 280 English
and 50 French; Canada and USA - 880
copies ; South America — 45 copies;
Africa - 40 copies ; Asia — 150 copies.
In addition over 1000 journalists re-
ceive copies (about equally divided
between each language version).

‘The latest external readership sur-
vey indicated that the readership (not
including journalists) is divided about
30 9% in universities, 24 % research
centres, 14 % industry. About 40 %
are engaged in research, 16 % design
and manufacture, 17 % education.
The survey also revealed that each
copy is read by an average of 3.5
readers and more than a third of them
claimed to be cover-to-cover readers.
There are still people of stamina left
in the world.
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Around the Laboratories

SERPUKHOV
Eiectron beam

An electron beam in the energy range
from 26 to 46 GeV has been developed
at the Serpukhov proton synchrotron
by a Serpukhov, Moscow, Yerevan
collaboration. The beam intensities are
between 10* and 10¢ electrons per
pulse with an energy spread of * 3%
from 1Q'2 protons accelerated to
70 GeV.

The beam makes it possible to
study efectromagnetic interactions at
energies not available from electren
accelerators, though the intensities
of the Serpukhov electron beam are
considerably lower than those at the
electron accelerators. However, this
disadvantage is partially compensated
by the long time duration of the beam
(up 1o 2s per pulse) with which the
efficiency of the beam in experiments
becomes some orders of magnitude
higher than with beams from electron
linear accelerators.

The main source of electrons (or
positrons) at proton accelerators is
the conversion of photons into elec-
tron-positron pairs. Photons are emit-
ted in the decay of neutral pions that
are produced by protons in a target.
A method to get a pure electron {posi-
tron) beam was proposed at the Ser-
pukhov accelerator making use of
internal targets. The scheme is sketch-
ed in the Figure. It is based on
locating the target (T) and converter
(K) at some distance in the magnetic
field of the accelerator. Then not only
electrons from the converter but also
charged hadrons from the target enter
the transport system (units Ci to Cs
on the Figure). However, generally the
electrons and hadrons have unequal
momenta since they have followed
different paths in the magnetic field.
The hadrons can be swept away from
the electron beam by the analyzing
magnet of the transport system when
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Schematic diagram of the method of producing
high energy electron beams at the Serpukhov
accelerator. T and K are movable farget and
converter respectively. Q; and Q, quadrupole
focusing magnets and M is a bending magnet.
Electron beams in the energy range 26 to 46 GeV
with 104 fo 106 electrons per pulse have been
produced using this method.

it is tuned for electrons from the
converter.

Using this method, only an addi-
tional target and converter is required
to obtain electron beams in any trans-
port system that is designed for
hadron beams from internal targets.
If it is possible to radially displace
the additional target and converter the
efectron energy in the transport sys-
tem can be changed over a wide
range, keeping the proton energy onto
the target constant. Note that electron
beams can be drawn off into the ex-
perimental area outside the acceler-
ator magnet ring while positron beams
can be drawn off into the experimental
area inside the ring because of their
different curvatures in the magnetic
field.

This simple and economic method
was studied experimentally at Ser-
pukhov in the summer of 1970 and
results were presented at the Interna-
tional Conference on High Energy

Physics Apparatus held at Dubna from
8-12 September of that year. At the
end of 1971, an electron beam with the
parameters quoted at the beginning
of this article was set up in a trans-
port system at the Serpukhov acceler-
ator.

The indicated intensities were ob-
tained using a beryllium target of
3 mm diameter and 40 mm Icng and a
lead converter whose optimum thick-
ness was 0.5 radiation lengths. Hadron
and muon impurity in the beam was
not greater than 1 % at electron ener-
gies less than 40 GeV reaching 3.6 %
at 45.5 GeV.

At the present time, the Serpukhov,
Moscow, Yerevan collaboration are
using the beam to measure cross-
sections for photon absorption by pro-
tons and more complex nuclei with
hadron production in the final state
within the energy range 12 to 40 GeV.
The method of tagged photons is
being used.



RUTHERFORD

Successful tests of
AC4 magnet

The latest in the series of pulsed
superconducting magnets being built
at the Rutherford Laboratory per-
formed well up to expectation during
its first tests in September. Known as
AC4, the magnet is a ‘pre-prototype’
of the sort of magnet which will be
needed for the construction of a
superconducting proton synchrotron.
It was designed to push the engineer-
ing mastery of these magnets a stage
further. Rutherford, together with
Karlsruhe and Saclay in the GESSS
collaboration, is mounting a2 system-
atic attack on the problems of pulsed
superbonducting magnets with the ini-
tial aim of being able, by the end of
1973, to spell out with confidence their
feasibility for the SPS. The AC4 pro-
ject was under the direction of J.M.
Coupland with P.T. Clee as project
engineer.

The main parameters of AC4 are
— length 70 cm, aperture 9 cm, design
peak field 4.5 T with 2 s rise time. The
magnet is designed to operate hori-
zontally (previous versions were in

vertical cryostats) completely im-
mersed in helium, cooling of the
superconductor being via vertical

channels. A shaped iron shield is posi-
tioned close to the coil where it con-
tributes about one third of the field
strength in the magnet aperture.
Performance of the magnet during
its first tests was described at the
Conference on Magnet Technology
held at Brookhaven from 19-22 Sep-
tember. AC4 pulsed to a peak field of
45T with a 2 s rise time as designed
and to peak fields a few per cent less
with a 1s rise time. The a.c. losses
were as calculaied for the type of
conductor used. The conductor, sup-
plied by IMI, consists of a cable of 25
strands each 6.85 mm in diameter and

each containing 2000 filaments of
the superconductor niobium-titanium,
12um in diameter, embedded in a
copper/cupro-nickel matrix. The 45T
field level corresponded to 5300 A
through the cable.

Cne concern of the AC4 iests was
to gather accurate field measurements
so as to see whether the field shape
was right (and whether it changed
during the excitation cycle) and to see
whether the effect of the iron shield

The pulsed superconducting magnet known as
AC4 which performed as predicted during its
first test. The magnei gave peak fields of 45T
in a 9 cm diameter aperture with a 2 s rise time.

(Photo Rutherford)

lined up with computer calculations.
The field shape was as predicted and
varied by only a few parts in 104 during
the cycle. The effect of the iron was
as calculated. The field integral
through the magnet was zlso good
which indicates that the specially
designed turned-up coil ends do what
they are supposed to do. Remanent
field was a few gauss.

There was however a constant field
asymmetry which seems to come from
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an error in fabrication or assembly.
Also some ‘training’ occurred during
the first tests, fields climbing from
41T to 45T. This will be watched
during subsequent cooldowns to see
whether further training occurs or
whether re-training is necessary.
These aspects will be studied care-
fully so as to ensure that they do not
recur in the next magnet of the series
— AC5 which will be 1.5m long and
which is scheduled to be ready for
tests in the middle of 1973.

ARGONNE
ZGS back in action

On 1 May the Zero Gradient Synchro-
tron (ZGS) at Argonne was shut down
to replace the original epoxy-bonded
stainless steel vacuum chamber with
a new all-metal titanium chamber.
This involved taking the accelerator
ring apart almost completely. Four and
a half months later, on 18 September,
beam was injected into the rebuilt ring
for the first time and within 24 hours
acceleration to full energy (12 GeV)
was achieved. A week later, the inten-
sity of the circulating beam was taken
{0 2.3 X 102 protons per pulse and it
was possible to start the experimental
program on 2 October as scheduled.

The original vacuum chamber had
been in use since 1963 and evidence
of radiation damage became increas-
ingly apparent during the past two
years. In addition, precise tune control
which can be obtained with pole face
windings (which were not installed in
the old chamber) was needed to take
maximum advantage of slow spill
resonant extraction at the ZGS. The
new titanium chamber has 42 pole
face windings incorporated into it, 28
being used for passive correction of
the eddy current effects resulting from
the all-metal construction and 14 being
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On 29 September the Los Alamos Meson Physics
Facility, LAMPF, was formally dedicated as the
‘Clinfon P. Anderson Meson Physics Facility’.
Senator Anderson has represented New Mexico in
the US Senate since 1948 and played a vital role
in securing the meson physics facility for Los
Alamos. The photograph, taken during the
unveiling of the sign at the dedication ceremony
is of H. Agnew (Director of the Laboratory),

C.P. Anderson and Mrs. J. Nixon-Eisenhower.

(Photo Los Alamos)

available for the rapid tune shifts
required for resonant extraction.

The titanium chamber consists of
eight sections which were fabricated
by the North American-Rockwell Cor-
poration. At the time of their assem-
bly they were the largest diffusion-
bonded structures in existence. They
were received at Argonne in 1969 and,
after being thoroughly tested, were
stored to await an appropriate time for
installation. Pressure for operation of
the ZGS for the experimental pro-
gramme has beeen intense in the past
two years and to find a suitable five-
month shutdown period for the instal-
lation of the new chamber was very
difficult. However, in the spring of
1972 a combination of financial pres-
sure, the need 1o fully implement
resonant extraction, and the need to
obtain a flat magnetic field profile for
the acceleration of polarized protons
(planned for 1973) gave the go-ahead
for the installation.

into
operation in less than two weeks,
reflecting the care that went into the
design and development of the new
instrumentation and the thoroughness
of the retuning strategy devised by the
ZGS operating team. These activities
were given considerable attention in
the months preceeding the shutdown.
A full-dress rehearsal was carried out
during a machine research period in
April when the ZGS was briefly retuned
for 6 GeV following the proposed
retuning plan. This energy was chosen
because previous experience sug-
gested that many of the machine
behaved very differently at this energy
compared with their familiar behaviour
at the normal operating energy of
12 GeV.

The accelerator came back

Retuning during the week of Sep-
tember 18-24 went almost exactly io
plan. After acceleration to full energy
the currents in the pole face windings



Comparison of the vertical tune characteristics
of the ZGS before and after replacement of

the epoxy-bonded vacuum chamber with a new
all-metal chamber with pole face windings. For
the old ZGS the tunes varied substantially as a
function of radius; the curves in the figure are for
the equilibrium orbit (R=0) and for the orbits with
R equal to plus and minus six inches. The pole
face windings have made it possible tc eliminate
the drastic tune shifts that previously existed in
the early phases of acceleration.
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were adjusted to ‘flatten’ the tunes so
that they closely resembled what
would be expected with an ideal (theo-
retical) zero gradient accelerator. This
was greatly aided by the high degree
of sophistication attained with the
real-time software for the control com-
puter and its on-line display and with
the automatic tune measuring instru-
mentation.

In the weeks ahead, top priority will
be given to bringing the many ex-
periments (about ten) on the experi-
mental floor into simultaneous oper-
ation as rapidly as possible. During
the shutdown extensive modifications
to beam-lines and shielding were car-
ried out and some of this work remains
to be completed. High on the priority
list is the tuning of a new r.f. sepa-
rated beam to the 12 foot bubble
chamber — initial (engineering) oper-
ation of this beam is scheduled for
the middle of October.

NOVOSIBIRSK
of VEPPs and VAPP

News from the complex storage ring
complex at the Institute of Physics,
Novosibirsk.

The 700 MeV electron-positron stor-
age ring VEPP 2, which has been the
scene of most of the colliding beam
physics coming from Novosibirsk, is
close to the end of an improvement
programme which has added a new
ring VEPP 2. The aim is to achieve
higher luminosities using a low beta
section in VEPP 2'. Stored electron
and positron beams will be transferred
to the new ring from VEPP 2 and this
has been accomplished for electrons
which circulated in VEPP 2’ during the
summer.

The 3.5 GeV electron-positron stor-
age ring VEPP 3 has not yet reached
its design potential. Electrons were
first injected in 1970 at an energy

of 300 MeV. During the following year
it was planned to use the ring to study
the phenomenon of ‘electron cooling’
(see vol. 6, page 219) which is crucial
to the aim of storing proton and anti-
proton beams. However it proved im-
possible to have the protons circu-
lating in VEPP 3 and the cooling
device ‘Epocha’ was not installed. This
line of research was therefore aban-
doned in November 1971 and work on
VEPP 3 turned back to electron-posi-
tron beams.

Electron beams of up to 100 mA in
one bunch (limited by longitudinal in-
stability) have been achieved and accel-
erated to 2.3 GeV. Beams have also
been ejected (at 1.35 GeV) for an ex-
periment to measure the magnetic
moment of the positive sigma hyperon.
The electrons produce gammas which
can give hyperons in a second target
positioned at the edge of a 1 MG field
(produced by explosive compression
of magnetic flux). Emulsions record
the proton from the sigma decay and
the change of sigma polarization
direction can be measured giving the
magnetic moment. Higher intensity
ejected electron beams (in the 102
region) are however needed and up to
now intensities have been around
3 X 10%.

Most of the effort on VEPP 3 this
year has concentrated on achieving a
good positron beam (Novosibirsk has
no electron linac for the production
and acceleration of positron beams
which makes it more difficuit to
achieve good quality beams.) The in-
jection line provides positrons of 220
MeV energy which have passed
through a 6 T bending and focusing
magnet. Obtaining a reliable good
quality beam through the magnet has
been the main difficulty. The more
limited aim of reaching 10 mA stored
positrons is now on the programme.
This would yield a luminosity of over
1030 per cm? per s with a low beta
section.
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The large storage ring, intended for
proton-antiproton physics, will initially
be used for electron-positron physics,
beginning with energies up to 5 GeV.
It is now known as VEPP 4. The first
magnets are being installed. All the
magnet cores are machined and many
are assembled ready to be put in the
ring. The vacuum chamber is sched-
uled to be complete next spring.
Beams for VEPP 4 will come from
VEPP 3 and, obviously, the positron
problem will be important here also.

The proton-antiproton storage ring,
VAPP, has been postponed for the
future. In the meantime a special ring
known as NAP-M is being built spe-
cifically for the study of electron

cooling. Experiments are scheduled to
start in Spring 1973. The proton-anti-
proton scheme would then involve a
version of NAP to ‘cool’ antiprotons of
2 GeV. The storage ring group hopes
to demonstrate that they can store at
least 10¢ antiprotons since this would
be essential for physics experiments,
corresponding to a luminosity of 10%
per cm? per s.

BATAVIA
Recent news

Two items of news from the National
Accelerator Laboratory : On 9 October
multi-pulse injection from the 8 GeV

Booster into the main ring of the
accelerator was tried successfully. Up
to now only one Booster pulse per
accelerator cycle has been used. Six
pulses were fed in per cycle and the
beam intensity at 200 GeV consistently
reached 10" during the first tests.

On 10 October cooldown of the
magnet for the 15 foot bubble cham-
ber reached superconducting tempe-
ratures and the full design field of 3T
was achieved in the large chamber
volume. Full commissioning of the
chamber has been delayed by pro-
blems with the piston which are now
receiving attention.
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Journals on Modern Physics

from G—I—B

COMMENTS ON ASTROPHYSICS AND
SPACE PHYSICS

Edited by A. G. W. Cameron

This is a bimonthly journal devoted to critical
commentaries on significant developments in
scientific literature, featuring columns in the
fields of astrophysics and space physics con-
tributed by a panel of eminent correspondents.
Six issues per volume.

Regular Subscription Rates
per volume postpaid
Libraries: $35.00 *Individuals: $11.00
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Ldited by Burton D. Fried
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You've gotto buy a CAMAC
crate controller anyway.
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CRATE CORTROUER %
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NIM...CAMAC..

Here’s why you
should buy it
from EG&G/Ortec.

If you want one of the new Type A-1 CAMAC crate
controllers, you'll be pleased to know that one is
in production right now in Oak Ridge. Our new
CC101 crate controller has been designed to con-
form to the most recent Type A-1 specifications
of EUR-4600.

True, you can get by with one of the older Type
A controllers other manufacturers are selling. But
it won't have an X (function accepted bus) line or
LED indicators to monitor the constantly chang-
ing branch demand L (look-at-me) status, crate
select, and crate controller addressed.

And it won’t save you
any money.

So aslong asyouhave
to purchase a crate con-
troller or two, it makes
dollars and sense to get
our CC101.

Have us send you a
data sheet.

.EG&G/Ortec

Three names to keep together in your mind

Crates, power supplies, branch drivers,
CAMAC modules, NIM modules, NIM-
CAMAC hardware...all these products
are thoroughly described in technical
data sheets available from your local
representative or our headquarters in
Oak Ridge. Let us respond to your in-
terest in any phase of computer-based

CAMAC systems. 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, Bedfordshire. Phone:
LUton 27557. Ortec GmbH, 8 Miinchen
13, Frankfurter Ring 81, West Germany.
Phone: (0811) 359-1001.

EG:G/ORTEC

HIGH ENERGY PHYSICS
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Speciromeiry
Gomponents

Focused Mesh Multiplier (MM-1). For
pulse counting or current measurement
of electrons, ions, UV or x-ray photons,

and energetic neutral atoms or molecules.

Guaranteed reactivateable. Delivered
gain: 106 to 108, Noise less than 1
count/minute at 107 gain. Gain

stability at count rates in excess of
106/second. Bakeable at 350° C. No

ion feedback. Non-magnetic. 1.5 sq. in.
active surface area. (Model MM-2,
miniature version of MM-1.)

Pulse Amplifier Discriminator (PAD-1).
Low power consumption. Charge
sensitive input. Rise time: 3 nanoseconds.
Adj. discriminator: 20:1 range. Rugged.
Miniature. (Model PAD-2 for pulse
counting rates to 107sec.)

Regulated High Voltage Power Supply
(HV-4R). No vacuum tubes. Qutput:
500 v. to 6.1 kv. Reversible polarity.
Noise less than 300 microvolts RMS,
Drift less than .01% /hour, .02% /day.
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Notre catalogue comprend dés maintenant
une ligne continue d’'ordinateurs universels
(de Iris 45 a Iris 80). Avec elle,
nous couvrons tous les domaines de l'infoermatique,
depuis la gestion de l'entreprise moyenne
jusqu’aux plus gros travaux sclenfifiques.
Et la sortie du mini-ordinateur Mitra 15
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(ils sont déja 1600), nous donnons, pour nos clients,
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nous ouvrons des Délégations commerciales
dans chaque métropole régionale et nous
ne cessons d’'étendre notre Réseau de maintenance.
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Philips Industries
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nuclear devices and their
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Denmark:
France:
Germany .
Benelux -
ltaly:

South Africa:
Sweden:
U.K.:

U.S.A..
Canada-

J. FJERBAEK i/s, Ingenior, M. AF | - Hoeghsmindevej 23 - 2820 Gentofte/Copenhagen
ORTEC SARL - 2, quai du Parc - F-94 Saint-Maur

SEN Elektronik - Haidbrook 23, Postfach 223 - D-2 Wedel/Hmb.

ORTEC-Italia SRL - Via Monte Suello 19 - 20133 Milano

DENBIGH SMITH & PHILLIPS LTD. - Honiton Road 33 - Plumstead, Cape
POLYAMP AB - Toppvagen 20 - 17500 Jakobsberg

ORTEC LTD. - Dalroad Industrial Estate - Dallow Road - Luton Lulisu/Beds.

EG&G/ORTEC - 100 Midland Road - Oak Ridge, Tenn. 37830




chambre pour synchrotron a protons injecteur
chamber for synchrotron booster

soufflets métalliques

Iypes:

Calorstat

B.P.15 - 91290 ARPAJON / FRANCE
Tél.490 1075 —Télex Febrank 69159 F

metal bellows
Iypes:

Hydroformés - A diaphragmes soudés - En
tous métaux usuels et métaux spéciaux
(TITANES - INCONELS - HASTELLQOYS -
etc.). - Electro-déposés miniatures en Nickel
pur soudable.

Réalisation de sous-ensembles complets
équipés de soufflets; tuyauteries métalli-
gues souples avec ou sans tresse.
Réalisation d’ensembles & partir de métaux
minces hydroformés et soudés (chambres
a vide pour zone d’intersection de faisceaux
et pour synchrotron a protons injecteur.

Hydroformed - Welded diaphragms - Made
of all usual metals as well as special metals
(TITANIUMS - INCONELS - HASTELLOYS -
etc.) - Weldable pure Nickel miniature Elec-
tro-deposited.

Complete sub-assemblies equipped with
bellows flexible metal pipes with or without
braid.

Assemblies consisting of thin hydroformed
and welded metals (Vacuum chambers for
beam intersection zone and proton syn-
chrotron booster).
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CAMAC/
PDP11
INTERFACE

Type 1533

TECNIDATA

DIGITAL PANEL METER

27 ranges
— BCD output
— Remote control
— Programmable decimal point
Would you believe that a DPM
with the following
specifications :
@ 2500 measuring points
® 0.1%
@ Automatic pofarity
® Dual slope technique
@ Metal housing
@ 16 mm high Nixies (readable from 10 m)
® DIN normalized

costs only SFI' S. 65 0.— ?

Yes, by using the MODUTEC® technology

Technique Moderne Electronique S.A.
1844 Villeneuve Tel. 021 /602241
8055 Zurich Tel. 01/540133

ime

BELL & HOWELL

CPR 4010

Portable Magnetic Tape
Recorder/Reproducer

NEW

® 0—40 KHz FM
100 Hz — 300 KHz
direct

® 14 channels

® 7 speed transport
(15/16 to 60 ips)
electricaily switchable

® 1000 hour non-prorated
head life

® automatic tape
threading

@ ease of operation
and maintenance

Please ask for detailed documentation or a demonstration
(7010EE)

Industrievertretungen
Tel. 057 5 4€ 55

Junkholz 333 - CH-8968 Mutschellen
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350 MHz
REAL-TIME
PORTABLE

BELAY I FASITION
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The NEW 485 is a portable 350-MHz*5mV/Div dual trace oscilloscope with
a host of new features like:

— 5mV/Div Sensitivity at full Bandwidth

— 1ns Sweep Rate. No Magnifier.

— Selectable Input Impedances: 50 Ohms and 1 Megohm
— Alternate Delayed Sweep

— Vertical Scale Factor Readout

— External Trigger Display

— X ~ Y Operation (3° phase shift at 5 MHz)

— Reduced Weight, only 10 kg

Price: from Fr. 17 190.— to 18 750.—
We shall be glad to send you complete information. Please call 042/21 91 92
* at 50 Ohms, 250 MHz at 1 Megohm

EK-I:,,ﬁtENIX(B TEKTRONIX INTERNATIONAL AG
- technical excellence POSTFACH 57 6301 ZUG/SCHWEIZ
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Digital Equipment’s new family of
big computers, DECsystem-10. Each of
the five systems (2nd shown) is a
price/performance giant.

New faster, bigger processor.
Expanded core memories. More COBOL
features. New high performance dual
density disk packs. Super multipro-
cessor systems. Improved card
readers. New magtapes. And more.
DECsystem-10 runs four functions:

conversational timesharing,
remote job entry (batch and time-
sharing), and real-time equally

well and simultaneously.

All five systems run all four
functions using the same operating
system with the same job control
commands. All are serviced by the same
language processors COBOL, ALGOL,
FORTRAN, BASIC, MACRO, and many
others. The only thing that changes is
speed and capacity.

Digital Equipment Corporation
International-Europe, 81, Route de I'Aire,
CH-1211 Geneva 26. Tel. 022/42 79 50,
Telex 22683.

Reading, London, Manchester,
Birmingham, Edinburgh, Munich,
Cologne, Hannover, Frankfurt, Vienna,
Stockholm, Oslo, Copenhagen, Paris,
Grenoble, The Hague, Brussels, Zurich,
Milan.

dijgliltlall
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New: Connectors crimptinsizes 00-0-1

Possible cables # 2,5+11,5 mm
Characteristic impedance
50-60-750hm

Our production programme

Connectors, unipole (145150 A) Connectors, combined, high and low voltage
Connectors, coaxial (50-60-75-1000) Connectors, combined, coaxiai and signal
Connectors, biaxial and triaxal . Connectors, combined special

Connectors, high voltage (2-5-8-10-15-30KV.DC) Cannectors, for thermo-couples

Connectors, multi-coaxial, multiple contacts, Adaptors to connectors type: BNC-UHF-C-N-
multiple high voltage CONHEX - PET - Suhner - G. Radio, etc.

LEPIO 5A L

Electrotechnique - Tel. (021) 711341 - Telex 24683 - 1110 Morges - (Switzerland)
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SATEM

Tous les produits du pétrole

Huiles de chauffage
Carburants

Lubrifiants

SATEM

14, place Cornavin

GENEVE

Télephone (022) 3271 30
Télex N° 22 336

QUALITAT entscheidet!

Punktschreiber fiir max. 6 Mefistellen
Temperatur-Druck-Feuchte u. a. phys. Werte

JUMO [hr Partner
in der Mess-und Regeltechnik

M.K.JUCHHEIM GMBH &C0-D-64 FULDA

MESS-UND ®
REGELTECHNIK

AL

|.I.IJ§';!|.I.I.I

Glas-, Zeiger- und Widerstandsthermometer
Etektromech. und elektron. Temperatur-Regler
Elektr. Anzeige-, Regel- und Registriergerdte
Kontaktthermometer, Relais, Thermoelemente
MeB- u. Regelinstrumente fiir Druck u. Feuchte

A2/J72

Electrodes Pick-up réalisées pour le Booster Service Sl. - Métallisation
intérieure, avec dorure. Scellement étanche céramique-titane-inox, et
assemblage des embouts inox sur inox par bombardement électranique.

Fabrications de Ila division
« Oxydes frittés »

ARTICLES DE LABORATOI!RE en oxydes frittés
GUIDE FILS «ZIRTEX »
BUSES DE PULVERISATION « ALBUZ »
PASSAGES ELECTRIQUES ETANCHES
Céramiques métallisées et brqsées :

PIECES pour MECANIQUE, NUGCLEAIRE,
ELECTROMECANIQUE

Tubes, barreaux, plaques, disques en AF 997
Revétements céramiques par projection
Piéces usinées rectifiées
PIECES pour ELECTRONIQUE
Raddémes, fenétres électromagnétiques
Piéces en oxyde de Béryllium « BEROXYD »
POUDRES abrasives et pour projection

Desmarquest .. C.E.C. ..

DIVISION « OXYDES FRITTES »
Zone Industrietle N° 1
27-EVREUX - France
Tétephone : 33-05-95

Télex: 78073 - DESCERAM-EVREUX
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Recording Equipments

from and
ROHDE & SCHWARZ — MUNICH BRYANS LTD

Wave Analyzer FAT and Y/T Recorder ZSG2

Such and similar equipments will be demonstrated at
CERN in near future X/Y-Recorder Bryans Mod. 26 000

Please contact us for further information
Representation and after-sales services for Switzerland

Roschi Télecommunication SA Berne

h g 3000 Berne 31, P.O.B. 63 Tel. (031) 4427 11

D E[ﬂ Dana Laboratories, Inc.
. .

350B AUTOHET™

FREQUENCY COUNTER André Besson

Ingénieur E.P.F. L.

Transformateurs spéciaux et normaux

20 Hz to 18 GHz Automatismes, électronique :
@ 11-Digit direct readout with 1 Hz resolution études, montage de prototypes
@ Completely automatic operation et de moyennes séries

@ Continuous frequency coverage
@ No susceptibility to signal FM
@ Digitally programmed YIG-tuned converters

Please ask for detailed documentation or a demon- 1260 NYON (Suisse)

stration .
1bis, rue d’Oulteret

Télex : 27 328 bin ch
Tél. (022) 61 3506
Boite postale 61

(7009EE)

Industrievertretungen

Junkholz 333—CH-8968 Mutschelten l Tel. 067 5 46 55
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The tapered slabbing and reaming drill is
economical and very useful

DRILLFILE

special drill

for the economical mounting of car aerials and car
radios, car calling units as well as telecommunication
devices DRILLFILE is recommended by leading firms
all over the world. In its measurements DRILLFILE
accommodates all requirements.

'TIPSWITOOL
1564 DOMDIDIER / Swiss

PEARSON

Very High Voltage
PULSE
TRANSFORMERS

Pearson Electronics, Inc. specializes in the develop-
ment, design, and manufacture of very-high and
super-high-voltage, high-power pulse transformers
and related modulator components, Typical pulse
transformers manufactured by Pearson Electronics,
Inc. range in output voltage from 40 kV to 600 kV.
Other Pearson pulse-modulator components include
precision current transformers, voltage dividers, and
charging inductors. Inquiries regarding specific
requirements for these components are welcomed.

PEARSON ELECTRONICS, INC.

4007 Transport St., Palo Alto, California 94303, U.S. A.
Telephone (415) 326-7285

Entreprise de
peinture
batiment
industrie

J. Prézioso & Fils S.A.

C.ER.N. - GENEVE

Siége social :
Boite postale No 2
38 - SAINT-CLAIR DU RHONE

Tel. (74) 855307
855228

Télex : 30 516-PREZIOSO SCLAR

HELIUM — HYDROGENE — AZOTE — OXYGENE
— ARGON

Pour toutes les applications des trés besses
températures

CONTAINERS BIOLOGIQUES
DE CONSERVATION

VASES DEWARS

CONTAINERS DE STOCKAGE N:
RESERVOIRS He

CRYOSTATS

LIGNE DE TRANSFERT
REGULATION DE NIVEAU
REGULATION DE TEMPERATURE

[
CRYO DIFFUSION

49, rue de Verdun — LERY
Téléphone 64 ou 74 — Télex 18444 F
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Diodes delay current decay when
superconductmg magnets discharge

10004

Current decay when charger
switched off:

4A per second from 1000A.
Leakage current during
charging at 1A/second:
less than TA.

Leakage current when

CHARGER

—

charging completed
less than O.TA.

NOW UNDER CONSTRUCTION

 : __j

\"4
&‘

Send your problem to:
Westinghouse Brake and Signal
Co Ltd Semiconductor Division
(Dept. CR3) 82 York Way

London N1 9AJ Telex: 261629
Telephone: 01-837 6432

3 WESTINGHOUSE

SAPHIRWERK AG

2560 NIDAU (Switzerland)

Specialists in Precision Ball

Ruby - Sapphire - T
to the closest tolg#

Ask for

350

Angst+Pfister
A 4

® Synthetic and Natural Rubber
® Engineering Plastics
® GACO Sealing Products

® Power Transmission Elements

AEEENNEANANNNNANRN

52-54, route du Bois-des-Fréres
1211 LE LIGNON-GENEVE
Téléphone (022) 45 14 00

ZURICH MILAN PARIS
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SEMICONDUCTORS INC.

Amplificateurs hybrides de puissance Darlington
en configuration complémentaire ou dual

o Caractéristiques :
[ SVT 6000 [ Diodes de commutation rapides
SVT 6001 incorporées
[] Grande vitesse de commutation
SVT 6002 [] Versions 80V a 650V
HT - NPN [] courant permanent collecteur
Darlington jusqu'a10 A
S [ ] courant de diodes en avant
jusqu’a 10 A
(1 boitier TO-3 (avec 8 pins)
DPS 1000 — DPS 5000 — Darlington
DPS 2000 Dual Darlington DPS 6000 complémentaire

—O 7

Transistors de puissance série SVT

Haute tension [0 V ceo jusqu’'a 450 V

Haut courant [ I¢ jusqu’a 8 A (permanent)

Court délai de réponse [J tsor 1,588t Far 0,15 s

Boitiers divers [ TO 3, TO 61 ISO-COLLECTOR, TO 63

SVT 350-5: Vc[_:o = 350V y Ic = 8A y Pd peak = 3,5 kW
SVT 400-5: Veceo = 400V ; Ic = 8A ; Pg peak = 4,0 kW
SVT 450-5: Veeo = 450V ; le = 8A; Pg peak = 45 kW
SVT 350-3: Veeo = 350V Ic = 45 A; Py peak = 3,5 kW
SVT 400-3 : Veceo = 400V le = 45A; Pd peax = 4,0 kW
SVT 450-3: Veeo = 450V ; Ie = 45 A; Pg peak — 4,5 kW

Pour tous renseignements complémentaires nous restons a votre entiére disposition.

baeriocherag

Postfach 485, 8021 Zirich, Tel. 01429900
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Sintox

alumina ceramics
hard facts about Sintox

Hardness (rockwelll 45N Scale 80-85

Specific Gravity g/cm® 3.65-3.83
Compressive Strength kp/mm?  160-148
Tensile Strength ko/mm? 19

Transverse Breaking
Strength kp/mm?  28-32
Neutron Absorption
Cross Section em®/gram.  FF Grade: .0060
EH Grade: .0029

Deformation

Temperature (CVD] °C 1450-1650
Dielectric Constant I Mc:8.9-9.2
70Mc:89-9.2
Dielectric Strength kV/mm  FAand FF Grade:
(peakl 20

Based on the above mentioned and other excellent
properties, SINTOX is used increasingly in the
following industries:

Nuclear, Machines, Pumps, Electrical and Electronic,
Chemistry, Textile, efc. etc.

More information through
the Swiss-Agent for Sintox:

FNBAG

Industrial Division
Kernstrasse 57, 8026 Zirich
Tel. 01 3948 88, Telex 53347

2/72/8

Rohr-¢
Rohr-bogen
Rohr-leitungsteile
Rohr-leitungen

betriebsfertig montiert

X X X

Edelstahl
Kupfer

GroB3er Lagervorrat-
kurzfristige
Sonderanfertigung

BUTTING
%2 3K nesebeck

gegr. 777
D-3124 Knesebeck Tel: 05834/806 Telex: 0917714
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Quand un cable de télévision est-il parfait ?
Lorsque vous oubliez qu’il existe!

Les cables de télévision Datwyler garantissent une transmission parfaitement fidéle des signaux de télé-
vision, de la caméra a I’émetteur, et de 'antenne au récepteur. Dans le domaine de la télévision industrielle,
le nombre des possibilités et applications des cables a haute fréquence Datwyler est impressionnant. Le
probléme de la surveillance des endroits éloignés ou inaccessibles est ainsi facilement résolu. Selon I'uti-
lisation, les cables peuvent étre combinés avec un nombre quelconque de fils de commande et de signa-
lisation, de teile sorte qu'un seul cable d'un encombrement réduit, vient 2 bout de nombreuses missions.
Sur demande, tous les cables coaxiaux et de télévision industriele Datwyler sont livrables en exécution
«lsoport» ; la corde d’acier insérée dans la gaine donne a ce cable la qualité d’autoporteur. Nos tech-
niciens sont préts a tout moment pour résoudre avec vous vos problémes de cables, s’il s’agit d’exécution
spéciale de cables a hautes fréquences ou a fréquences audibles, radar, radio, télévision, électronique, re-
cherche et application médicales, industrielles ou nucléaires !

Cables pour hautes fréquences ‘[]ﬁtwyler
et fréquences audibles

Datwyler SA, Manufacture Suisse de Cables, Caoutchouc et Plastique Industriels, Altdorf-Uri
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DOING AT

EAST ANGLIA?

2 A partial list of on-going projects
in pure physics at East Anglia com-
prises topics of interest that were
unheard-of before the advent of
plentiful supplies of liquid helium.

Phonon-phonon interaction below
0.5°K

Dynamic and optical experimenta-
tion on superfluid helium fHim

rmem————"

Phonon propagation in crystalline
solids

de Haas van Alphen effect in metals
under strain

Scanning electron diffraction of
amorphous ferro

magnetic films in ultra-high vacuum
at4° K

Metal — nonmetal transition in ar-
gon-metal alloys

Cooling of superconducting mag-
nets used in experiments.

Liquid helium is t lifeblood of !ow-teerature physics. A generation ago it was
a precious fluid, produced in minute guantities by primitive machinery. Taday liquid helium
is as commonplace in the physics laboratory as gas, water, or electricity.

The University of East Anglia ¥, Norwich, England, has a modern and reliable CTi helium
liquefaction plant that supplies the day-to-day needs of its research people.

CTi's Model 1400 Helium Liquefier provides around-the-clock capability to pravide
the »lifeblood« fluid for research at the University of East Anglia.

The Model 1400 will run continuously for weeks between simple, routine maintenance
periods. It can produce from 5 to 40 liters per hour of liquid helium, 20 to 100 watts of
refrigeration at 4.5° K, 100 to 350 watts of cooling at 20° K, and can be modified
for hydrogen or neon liguefaction.

Write or call CTi today for full details on the versatile and reliable Model 1400
Helium Refrigeration Systems.

The growing Company that makes COLD as simple as heat.

EIECHYOGENICS AG

CH-8052 Ziirich - GlattalstraBe 18 - Telefon 484680 - Telex 53899

Subsidiary of CRYOGENIC TECHNOLOGY inc.
Kelvin Park, Waltham, Massachusetts 02154







Spécial
pour labos

Manodétendeur BW 1,
débitmetre BW 2,

robinet de réglage fin BW 3
pour tout montage et
raccordement aux postes
de laboratoires ou aux
installations centrales de
distribution de gaz.

Tous les appareils sont
chromés ou laqués au four
avec raccord fileté 2’
gauche ou droit, livrables
pour tous les gaz inflam-
mables ou ininflammables.
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