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in September the big Conference on
Accelerators and their Instrumentation
turned CERN once more into a forum of
international high energy physics.

The initial success obtained with the
proton synchrotron was one of the main
subjects of conversation during the
meeting : on 16 September, shortly after
midnight, a proton beam went round the
200 m diameter ring for the first time.

Since then, testing of the big particle
accelerator has been going on without
respite, Systematic checking of the
magnets, the radio frequency system,
the injection scheme and the poleface
windings of the magnets has been pro-
ceeding apace.

On 13 October the radio frequency
system was switched on for beam trap-
ping studies. The beam was successfully
trapped on the 15th. At the same time
an accelerated beam was observed for
several millisecond. However, the first
acceleration tests did not take place
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until October 22nd. That evening a
good infensity proton beam was acceler-
ated for 25 millisecond. The beam ener-
gy reached 400 MeV viz 8 times the
injection energy. Occasionally a low
intensity beam of up to about 1 GeV —
one thousand million electronvolt —
was observed. )

Among other apparatus, closed circuit
television is used to monitor the patticle
beam in the vacuum tank. The use of
such modern methods does not, how-
ever, exclude the possibility of techni-
cal hitches, such as voltage variations
in the network, which cannot always be
corrected by the voltage regulators. At
the end of September, one of these volt-
age drops combined with a faulty cir-
cuit breaker, caused the water supply to
be cut off, which involved a stoppage

The CERN synchro-cyclotron is going to be modified. The glittering plate in front of lvo Antoni
will be redesigned to take a larger " window '’ for extracting mesons (see article on page 4).

CERN Photo

of an hour in the work of the laborato-
ries.

In the SC Division, it is planned to stop
using the 600 MeV accelerator for a
time at the end of the year. Further in-
formation on this subject is given on
page 4. .

On the CERN site, the bulldozers are
again at work. A deep trench scores the
site from North to South : this is for a
conduit to drain off the water infiltration
from the ground on the French side of
the site. A tunnel to connect the power
house and new PS experimental build-
ings is also going to be excavated.
Between the proton synchrotron and the
old canteen, the concrete testing build-
ing for the second bubble chamber is
being completed.

The transfer of physicists from the
synchro-cylotron to the proton synch-
rotron, as well as the gradual running
in of the big accelerator, are responsi-
ble for some re-allocation of buildings.
One of the brown barracks occupied by
the construction workers near the new
enfrance, has been taken down and re-
erected in the centre of the PS ring.
It will house the Survey team. Another of
these barracks is for the physicists work-
ing with the pulsed magnets; others

- will be housing the staff of the Archi-

tect’s Office by the time this article is
printed.

Finally, two important events marked
the last two weeks of October: the
meetings of the Finance Commitfee and
the Scientific Policy Committee. Ed.
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CERN VISITORS

Among the visitors to CERN since

our last issue, were the following :

Professor Jaeckel and 40 students
from: the ”Phtsikalisches Insti-
tut”, Bonn, on September 8th.

His Excellency Mr. Jean Etienne,
Permanent Delegate to the United
Nations and Belgian Consul, ac-
companied by his assistant Mr. de
la Barre d’Erquelinnes, Mr. Bri-
gode, Counsellor of the delegation
and Mr. de Wever, of the Belgian
Ministry of the Congo, on Septem-
ber 11th,

M. Jules Moch, former President
of the Council of Ministers of
France, and Mr, F.E. Myers, Asso-
ciate Director of the Argonne Na-
tional Laboratory, on September
14th. '

Professor Ackeret, of the Zurich
Polytechnicum, and Mr. W. Mora-
wiecki who is writing a book
about international organizations,
on September 29th.

A delegation from the cantonal
and municipal authorities of Zu-
rich, led by Mr. E. Landolt, Chair-
man of the Town Council on a
visit to the Conseil d’Etat and
Conseil Administratif of Geneva,

Who's Who in CERN

C. MALLET,

Director
of the SB Division

CERN Photo

Mr. Charles Mallet became Director of the CERN ,,Site and Buildings” Division on
1 September. )

Born on 26 February 1915, at Chasse-sur-Rhone, in the Department of the Isére,
France, Mr. Mallet joined the Government “Public works” Service as a civil engineer
on 1 October 1938.

In the meantime, as a student at the Ecole Polytechnique Charles Mallet had received
the Rivot Prize of the Académie des Sciences for a mathematical thesis and been 4th
out of 230 students in the passing-out examination of the Ecole Polytechnique, in 1936.

September 1939 found him in North Africa, as assistant to the director of the service
constructing the railway to the coal mines in the Colomb-Béchar area.

But the career of Charles Mallet, builder of dams and big civil engineering works
really began in Oran in 1940. Working for the Irrigation Service of the Department of
Oran, he planned and built the Beni-Bahdel, Bou-Hanifia and Bakhada dams and
hydro-electric power stations. Then he made a study of the Oran drinking water supply ;
the result was an 11 km underground water main connected to a 150 km main under
pressure, 1 m in diameter.

Before the Anglo-American landings in North-Africa, Charles Mallet developed a
series of irrigation systems, notably the Relizane pumping station at the foot of the
Ouarsenis Mountains, which required great skill.

From 1943 to 1945, Charles Mallet successively occupied the positions of Secretary-
General of the Reconstruction Serviece in Tunisia and Chief Engineer of the Service
des Etudes et Travaux. During this period he was responsible for rebuilding some 70
bridges, in-particular Djedeida bridge north of Tunis, the first large pre-stressed con-
crete bridge in the world. These years were also spent in rebpilding towns and ports.
After Sousse and Tunis, Charles Mallet brought back to life the port of Sfax from
which Liberty ships transported 1400 000 tons of phosphate from 1946 onwards, to a
Europe desperately in need of fertilizers.

In 1945, Charles Mallet was back in Algeria. As Chief Engineer of the “Service des
Etudes Générales et Grands Travaux™ he remained in Algiers until 1950.

His work was divided between hydraulic development, from the Béne area to the
High Plateaux of the Chott ech Chergui, and dam construction. He was responsible for
a new world record : the Fergoug siphon which spills 31 m? of water per metre per
second, i.e. a third more than the maximum output at the time.

In 1950, Mr. Mallet applied for leave from the government service. The French
Government “Public works” Service thus allows its officials to relinquish their ap-
pointment and work for private concerns. Appointed to a series of important managerial
positions in French civil engineering firms, Mr. Mallet took part in the planning and
construction of airports, reservoirs, dams, bridges and irrigation projects which took
him from the Rhéne to Tripolitania. One of these schemes still represents a record :
the 32 m diameter tanks constructed at Genoa, each holding 9 700 m® of crude mineral
oil, are the biggest pre-siressed concrete tanks in the world.

Mr. Mallet’s third period of leave ended on 1 July last. On his return to the Govern-
ment “Public works” Service, he was allowed to join CERN, where he has for several
weeks been Director of the SB Division.

Besides other publications, Mr. Mallet is the author of two books : ”La Reconstruc-
tion des Ouvrages d’Art en Tunisie” published by Editions Science et Industrie, and
”Les Barrages en Terre” published by Editions Eyrolles.

accompanied by Mr. A. Tombet,
Chancellor of the Republic and
Canton of Geneva, on September
30th.

Mr. Simola, of the Finnish Elec-
trical Equipment Suppliers’ Asso-
ciation, on October 1st.

Messrs. Young Nok Kim, Dong
Un Suh and Bup Rin Kim, nu-
clear experts from North Korea,
and Messrs. Young-Son Jin and
Jo Wun Suk, North Korean Dele-

gates to the United Nations, on
October 6th.

Mr. Petrig, Conseiller d’Etat from
Brigue, on October 8th.

Professor Habermann and 34 stu-
dents from the Staatstechnikum of
Constance and the Mission of the
Council for Science and Techno-
logy of Japan, consisting of direc-
tors of the main Japanese scien-
tific bodies and industrial con-
cerns, on October 12th.



The CERN

Conference
on Accelerators

September is the favourite month for big international
gatherings. Scientific conferences are no exception : at
CERN, the week of the 14-19 September was an important
interlude in the life of the Organization.

A few hours before the conference opened, a Russian
rocket reached the moon, a dramatic achievement to
which Professor C. ]. Bakker, Director-General of CERN,
paid tribute on the following day by asking the Russian
scientists present to convey to the USSR Academy of
Science the warmest congratulations of those participating
in the Conference. A burst of applause expressed the feel-
ings of the audience.

This enthusiasm was re-echoed at the end of the Con-
ference when Professor V..V eksler, leader of the Soviet
Delegation, congratulated CERN on a capital event in the
world of accelerators. A few days earlier, a beam of parti-
cles had gone for the first time round the 628 m circum-
ference of the 25000 million electronvolt proton synchro-
tron which is nearing completion at the European centre.

In this setting, the CERN Conference was bound to be
fruitful for those who had travelled from places as far
apart as Australia and Austria, the USSR and the USA,
in order to attend.

like the 1956 Confer-
ence which lasted a
fortnight and included
a conference on accel-
erators and another
on high energy phys-
ics, the September
1959 meeting was
confined to the first
subject.

”The philosophy be-
hind the two week’s
meeting held here in
June 1956” said Pro-
fessor C.J. Bakker in
his opening speech
"was to provide an
opportunity for those
more particularly con-
cerned with the tech-
nical side of the de-
velopment of high
energy physics, to at-
tend not only the first
half of the Confer-
ence — the one deal-
ing with high energy
accelerators — but al-
so the second half
mainly devoted to the

Two hundred and forty-five scien-
tists from twenty eight countries
joined the CERN scientists in this
highly intellectual gathering.

The agenda of the meeting was
subdivided into the discussion of
problems concerning the construction
of large particle accelerators, the
description of a dozen machines now
being designed or constructed and an
exchange of views on the subject of
instrumentation for use with the
large ”atom smashers”.

Finally, the personal contacts and
the fruitful discussions to which they
gave rise were unscheduled features
of the Conference.

Moreover, the fact that the ”Inter-
national Conference on High Energy
“Accelerators and Instrumentation”
was held at CERN gave all the par-
ticipants a chance of basing many
discussions on concerte examples: the
two accelerators and the equipment
of the European Organization for
Nuclear Research.

The Second Conference
held in Geneva
The Conference held at CERN in

September was the second of its kind
to be held in Geneva. However, un-

results of pure research.”

Since then, this scheme has been
discarded, the conference on high
energy physics being held annually
since 1950*%, while the conference on
accelerators, is to be held only every
two or three years.

CERN Photo

A scene at the Conference on accelerators held
at CERN in September.

The High Energy Committee of the
International Union of Pure and Ap-
plied Physics (IUPAP) is responsible

* The last of these conferences was held at
Kiev in July, and a report appeared in the
September issue of ' CERN COURIER ".

N

for fixing the dates of these confer-
ences. This Committee consists of
six members : Professors Bakker and
Peierls for Western Europe, Tamm
and Veksler for the Soviet Union and
Marshak and Panofsky for the Unit-
ed States. This tripartite structure
reflects the spirit of international
co-operation so typical of high ener-
gy physics, in which there are no
direct technical objectives.
Professor Bakker ended his intro-
duction to the Conference by stress-

CERN Photo

About 30 Russian scientists attended the Con-
ference.

ing both the need for a spirit of co-
operation and that for fundamental
research.

”In my opinion it is of the utmost
importance that pure science should
receive everywhere the support it
needs” he said, continuing ”It would
not be difficult in any case to de-
monstrate the great dividends it has
paid mankind in the past. Let me
finish by welcoming you once again
to CERN where I know you will
find this spirit of freedom in research
which is so dear to all of us.”

The 10th Conference on accelerat-
ors was open. Ninety-six speakers
were to address the Conference in the
large Auditorium. Stimulated by
Professor Panofsky’s views concern-
ing ”The future of high energy accel-
erators in physics”, they gave 105
talks on subjects of vital importance
to fundamental science.

Civil engineering monsters

After the 1956 Conference, it might
have been thought that high energy
accelerators were turning into civil
engineering monsters. The diameter
of the large accelerators was suffi-
cient proof of this -—— 200 m for the
CERN synchrotron, 256 m for the
new Brookhaven machine and 334 m
for the 50-70 GeV synchro-phasotron
under construction south of Moscow.

The general trend now seems to be

(continued on page 5)
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Synclro-cyclolron o be shit down

The 600 MeV accelerator now opera-
ting 24 hours a day, six days a week
in the Synchro-cyclotron Division, will
be shut down for a period of at least two
months, The ”small machine”, as it is
known ‘at CERN, will be stopped on No-
vember 15. Work will be resumed to-
wards the beginning of February, after

several modifications have been made on

the machine and its surroundings.

" " CERN Photo

Ernest Kuntz machines
plate of the synchro-

In the Main Workshop
part of the new rear
cyclotron vacuum fank.

Of course, the shut-down of the SC has
been timed with the completion of the
experiments conducted with it by different
research groups. It also coincides with
the transition period brought about by
the assignment of some of the staff to
research with the proton synchrotron

now nearing completion.
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“It is like a car having run for 30 000
mile or so”, says one of those respon-
sible for the work to be carried on the
machine. ”A time comes when, even
without having encountered major
trouble while running the equipment,
you have to service it somewhat exten-
sively.”

What may be very generally designated
as the ”SC changes” comprises 3 broad

divisions :

— a general check-up of all circuits,

— a rearrangement of experimental ap-
paratus,

— preparing the mounting of a stocha-
stic system of acceleration in the
existing accelerator,

Under these broad outlines, the collab-

oration of several departments and serv-

ices will be required. Their work will

actually begin on November 16th and be
carried on two shifts, seven days a week,
with interruptions for Christmas and
New Year.

Dr. Hedin has, together with Dr. Be-
ger, been busy with the changes to be
made in the radiofrequency system. New
ceramic capacitors will be installed and
a new tuning fork drive tested. Dr. Hedin
has also planned changes in the power
supplies and cabling. The rearrangement
of the beams will eventually allow two

experiments to be run simultaneously.

Present lay-out of the syn-
chro-cyclotron.

A Neutron Channel
MC1  Meson Deflection Magnets

1,23 Meson Channels
01 Lifting Platform
02 Magnet Steel

— 03 Magnet Coll
04 Magnet Pole
NC2 05 Vacuum Tank
06 Pump Manifold
[ Stub Tank
08 Dee

Dummy Dee
010 lon Source
011 lon Source Adjustment Mechanism
012 Flip Targec
013 Probe Target
014 Probe Target Air Lock

2 015 Universal Target
016 Magnetic Channel

Beam Regenerator

018 Beam Regenerator Drive

019 Neutron Blister

020 Junction Box

Universal Joints

022 - Proton Blister

03 Vacuum Valve

024 Strong Focusing Lens

(Block courtesy of ' Sticht-
ing Physica'’, Utrecht, Thz
Netharlands)

s

]

More generators will be required to
supply bending magnets and magnetic
lenses. They will be installed in an ex-
tension of the existing equipment room.

Among O. Fredriksson’s duties is the
water cooling system now serving the
magnet coils, radiofrequency parts of the
machine and experimental apparatus. A
supply of 4 litre/second under a 10 atmos-
phere pressure will be tapped from this
installation to cool Dr. Citron’s bending

magnet in the ”neutron” hall.

CERN Photo
The platform holding the SC shielding wall is

moved by four hydraulic jacks, three of which
can be seen on this photo.

In addition to this, a new system is to
be installed, delivering 20 litre/second at
4 atmosphere to the experimental appa-
ratus in the ”SC”, “neutron” and “pro-
ton” halls,

Mr. Fredriksson will also run the ion
source and the target arrangements. As
the foreseen stochastic methods of acce-
leration will increase the beam inten-
sity, a simultaneous increase of residual
radioactivity is expected inside the
vacuum tank. This requires that the ion
source and target — i.e. the apparatus
emitting the protons to be accelerated
and the one being hit by the beam of
particles — be exchanged without an
operator having to enter the tank. An ion
source removable from the East side of
the machine (top of drawing) will be
mounted against the top pole face of the

magnet. Later a reserve ion source will

(continued on page 9)



The CERN Conference on Accelerators

(continued from page 3)

towards machines smaller in size
though not in energy or intensity.
This could be achieved by applying
new principles of acceleration.

These principles were already
known in 1956, and in this respect it
may be said that the 1959 Conference
did not bring to light any really new
fundamental ideas. « We are still too
busy constructing our new machines
to think of new developments », said
G. K. Green, chief designer of the
Brookhaven proton synchrotron,
“further ideas may perhaps come to
light by 1961”. Creative thought
seems to follow an alternating curve:
a host of new ideas are born and a
det period of ailed designing and
development follows while these
ideas are put into practice.

One of the scientific secretaries of
the Conference attributes this alter-
nation to the difficulty of putting
new ideas into practice both from a
technological and a financial point
of view. He considers that ”physic-
ists are reluctant to under-
take the responsibility of
building new machines be-
fore they have carried out
extensive theoretical re-
search and constructed
many experimental models,
in order to get a clear idea
of the performance and
usefulness of these ma-
chines”.

Several papers revealed
the many studies carried
out concerning three prin-
ciples of acceleration :

— beam stacking and beam
collision ;

— ionized gases or ’’plas-

Dr. Kim

mas” ;
— stochastic  accelerating  Korean
methods.

Beam stacking, intersec-
tion and collision were the
subject of a suggestion by
the Midwestern Universities
Research Association (M URA) in
1956. It was therefore normal that
F.T. Cole and K.R. Symon should
give a summary of this institute’s
work at the first meeting of the Con-
ference. The Russian speakers A. A.
Kolomensky and A. N. Lebedev dealt
with the same subject, while M.
Pentz spoke about the studies car-
ried out at CERN on an experimen-
tal electron accelerator, using a beam
stacking device.

Beam Collision

An American scientist, D. L. Judd,
spoke about research carried out at
MURA and Berkeley on future high
energy proton accelerators. He men-
tioned a design with two rings extern-
ally tangential to each other, each
containing a 12 GeV beam. The colli-
sion of the two beams circulating
in opposite directions, would provide
an equivalent single-beam energy of
300 GeV ! In this way, two machines
with half the energy of the one under
construction at CERN, would produce
an equivalent single-beam energy 12
times as high. The application of this
idea could considerably lengthen the
useful life of the machines now being
constructed.

In the course of a discussion, M.

hi In, North-
scientist  at
Dubna, delivering the
last Soviet paper at
the Conference on ac-
celerators.

CERN Photo

Dr. Pickavance, Director of the Rutherford High
Energy Laboratory at Harwell, with Professor
C.). Bakker, Director-General of CERN.

Sands, of the California Institute
of Technology, put forward the idea
of a two stage machine the first con-
sisting of a circular 10 GeV accelera-
tor, feeding another one of 300 GeV ;
the vacuum tank of the latter would
have a cross section of 4x1 cm and
a radius of ..1 km. These plans for
the future do not seem to take much
account of dimensional contingencies.

Another interesting point was
mentioned, namely the use of excit-
ing coils at very low temperatures.

5.("0 X§o0 X /50 A Dr. Deutsch, of the
16, 500 gonss y

Massachusetts Institute
of Technology, spea-
king about Cerenkov
counters.

CERN Photos

It has been noticed that for a given
material there is an optimum tem-
perature at which a minimum of
excitation energy can produce the
desired magnetic field. Cryogenics —
this technique of deep refrigeration
— raises difficult problems which
might well be solved by the use of
high purity metals and gas cooling.
Another idea presented by G.K.
O’Neill, of Princeton, was that of
constructing two superimposed rings,
intersecting each other at six points.
One characteristic of this machine

(continued on page 6)

CERN Photo

The new CERN canteen proved to be an ideal
spot for the exchange of views. From left to
right : B. Leontic, from CERN, Prof. V.P. Dzhe-
lepov and Dr. A.N. Lebedev, Soviet delegafes.

BEHIND THE SCENES
AT THE CONFERENCE

® The Conference meetings were
fully recorded on 92 spools of
magnetic tape which would cover
the distance by road from
Geneva to Coppet.

® |n connection with the 250 Con-
ference visitors staying in the
Geneva area, the CERN Trans-
port Service drivers covered 5490
km and carried a total of 1147
passengers.

® The CERN photographers took
about 200 photographs, repre-
senting 1 m® of film. Six sq. m. of
sensitive paper were processed
to print 274 pictures as souvenirs
of the Conference for the dele-
gates.

® For 29 hours during the first five
days of the Conference, proceed-
ings were televised on a closed
circuit between the Auditorium

and the Council Chamber.

® |n the Main Auditorium, 350 pairs
of head-phones connected to
small receivers enabled the partic-
ipants to listen to the delivery
of the papers either in English or
in Russian.

® The Chairman of the Organizing
Committee and the two members
of his secrefariat began preparing
the Conference six months in ad-
vance. During the conference the
secretariat distributed some 1600
items of mail to the delegates
and cheerfully helped to iron out
their difficulties.

® Accommodation for 217 people
for periods varying from 2 to 10
days was found by the Housing
Section for the foreign delegates.
The Travel Service booked 53
tickets for them.

® The Scientific Information Service
used nearly a ton of paper for
printing programmes and reports.
It reproduced 400 slides and
made 234 originals.

® Tow official inferpreters and two
others, less official but more
specialized, performed the ard-
uous task of interpreting from
English intfo Russian and vice
versa the often highly abstract
papers given.

® 1100 copies of two press releases
announced the opening of the
Conference to the main news edi-
tors and summarized the out-
standing features of the sessions.
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The CERN Conference on Accelerators

(continued from page 5)

would be a vacuum of 10-10mm of
mercury, 10000 times higher than
the 10° vacuum in the CERN PS,
which would allow the observation
of a large number of events due to
the collision of particles. This num-
ber could reach an average of 1.5 for
every photograph taken with a bub-
ble chamber.

The idea of using plasma for accel-
erating particles was first put for-
ward by Russian scientists. This
technique uses laboratory produced
ionized gases similar to those found
in the earth’s upper atmosphere. One
form of plasma is moreover familiar :
that found in a fluorescent tube and
in the sun, where the fusion of ion-
ized hydrogen atoms gives off an
enormous amount of radiation of
which heat and light are the easiest
for us to perceive.

Since 1956, the use of plasmas for
accelerating particles has been stud-
ied in wvarious countries. At CERN
in particular, the Linhart-Maison-
nier-Harrison team has produced an
experimental device; their “plasma
betatron” was the subject of a re-
port at the start of the second meet-
ing of the Conference.

CERN Photo

One American, one Japanese and
four Russian scientists also spoke
about plasmas.

The Russians too are proceeding
with the study of stochastic acceler-
ating methods, originally proposed by
their compatriot Vladimir Veksler in
1955. A. A. Kolomensky gave a paper
on the "Theory of stochastic methods
of particle acceleration and beam-
stacking”.

On the practical side, R. Keller
gave a description of the experiments
which have so far been made at
CERN on stochastic acceleration. As
will be recalled Robert Keller and
his team have developed a small
cyclotron which has supplied 5 MeV
protons accelerated according to this
principle

The fundamental limitations im-
possed on the construction of large
accelerators were described by ten
speakers who considered this prob-
lem from the triple point of view
of the space charge, radiation and
damping, and plasma problems.

Tuesday ended with a visit to the

In the next column :Russo-American co-opera-
tion : Mrs. M.H. Blewett, Brookhaven physicist,
exchanging views with Prof. S.J. Nikitin of the
Moscow Academy of Science.

Above left : Prof. V.V. Vladimirski of the Mos-
cow Academy of Science talking to Dr. N.M.
Hintz of the University of Minnesota.
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CERN proton synchrotron, after
which many wvisitors said how im-
pressed they were by the neatness
of the PS and the meticulous care
bestowed on even the smallest de-
tails. ”It is a beautifully neat ma-
chine” said Professor Nikitin the
following day.

Twelve among many

The afternoon of 16 September was
devoted to the big accelerators under
construction in the world and wit-
nessed several of the most factual
reports of the whole week. )

Progress reviews were made on
the twelve accelerators at present
being constructed or designed in the
world.

M. S. Livingston made a report on
the Cambridge electron accelerator
(Harvard University). Two features
of this machine designed to produce
6 GeV are the complicated shape of
its exciting coils and the plastic
lining of the vacuum tank.

In spite of Dr. W. Jentschke's un-
assuming manner, great interest was
aroused by his description of DESY,
the 6 GeV electron synchrotron
whose construction has just begun in
Hamburg.

NIMROD is a 7 GeV proton synch-
rotron whose construction is proceed-
ing rapidly under the direction
of T. G. Pickavance, who presented a
progress report. It is hoped to obtain
a very strong proton current with
this machine: about 10-12 or one
million million particles per second.

G. K. Green’s report, like the prev-
ious one, was illustrated by colour
slides. This talk aroused great in-
terest because the Brookhaven ma-
chine is similar to the big proton
synchrotron nearing completion at
CERN. A detailed description of the
machine constructed by Green and
his colleagues at Brookhaven will be
found in a forthcoming feature on
”Other Peoples’ Atoms”.

A great deal has already been said
about the 3200 m linear accelerator
planned at Stanford University*. R.B.
Neal said that it would take six
years for the project to be completed
and that the machine would be align-
ed to within 1/8 inch (3.1 mm).

The Argonne National Laboratory,
in the United States, is going to con-
struct a ”ZGS”, zero gradient synch-
rotron, whose powerful magnetic
field — 21500 gauss-will make it
possible to reduce its size and its

* See ”1CERN COURIER ” No 1, August
959.

CERN Photo

AFTER
THE CONFERENCE
ON ACCELERATORS

Scientists giv:

.. on the Conference

The Conference not only provides an op-
portunity of assessing present day techniques
for the construction of machines and detect-
ing equipment, but also of foreseeing the
progress likely over the next two years. »

Professor E. Amaldi,
Chairman of the CERN,

Scientific Policy Committee,
and of IUPAP.

"It is encouraging to hear visitors say
'What a lot one leans at CERN !, meaning
not only that the Organization is a focal
point of scientific thought, but above all that

its own work is worthy of attention.”
Professor Leprince-Ringuet
Vice-Chairman of the CERN
Scientific Policy Committee.

"A Conference such as this is in itself a
step forward in nuclear physics, thanks to the
comprehensive exchange of new ideas and

experimental results to which it gives rise.”
Professor V.P. Dzhelepov,
Dubna Centre - U.S.S.R.

.. on Accelerators

"It is still too early to say which of the
new methods of accelerating patticles at pres-
ent being studied is the most promising.”

. Professor C.J. Bakker
Director-General of CERN

"We should like to congratulate CERN on
the first success obtained with the proton
synchrotron during the Conference, the ex-
cellent organization of which we have also
very much appreciated.” Pprofessors Veksler

Nikitin
Dzhelepov
U.S.S.R. Delegation.

"Circular accelerators at present in use
may in future be used as injectors for still
more powerful machines. In the field of
counters it is interesting to note the many
uses to which the storing of information can
be PUf-” Professor Leprince-Ringuet

.. on Instrumentation

"The degree of automation reached in
ancillary apparatus is amazing.”
Professor N. Vylkov,
Rumanian scientist at Dubna
"The fact that many new accelerators are
reaching the operational stage is encourag-
ing the development of anciliary apparatus.
| expect great things in this field.
Professor C.J. Bakker

"Personally | am an accelerator designer,
but I consider that it is time to think about
the ancillary apparatus for the big machines.
I am therefore all the more impressed by the
scope of the second part of the Conference,
devoted to instrumentation.”

M.S. Livingston.
Harvard, United States
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e their views...

"Unlike the one held in 1956, the 1959
Conference brought forward no new ideas.
However, | think that the contributions this
year will prove to be of greater scientific

value than those presented in 1956."”
J.B. Adams, Director, CERN PS Division

"The CERN Conference is narrower in
scope than the Kiev Conference on high
energy physics. It is not so general but more

constructive.” Professor W. K. M. Panofsky
Stanford, United States.

"Of course, the Conference tends to go
into a great deal of detail, but the general
view is nevertheless good.”

Wang Kan-Chang,
Chinese scientist from Dubna.

« There are too many Conferences on nu-
clear physics succeeding each other too
rapidly : Kiev, CERN, Germany... | think that
they should be spread out a bit more.”

W.Jentschke.
DESY, Hamburg

"The outstanding features of the Confer-
ence ? In my opinion these are the progress
achieved in fixed field alternating gradient
machines and then the two contributions by
Panofsky on the usefulness of new machines
and on the giant linear accelerator.”

Professor V.P. Dzhelepov

"The Conference is by no means dull, but
my attention has been mainly devoted to the
big CERN accelerator.”

Professor V.V. Vladimirski
In charge of the 50 GeV accelerator
for the Moscow Academy of Science.

"This Conference has given me the im-
pression that strong focusing is a feature of
nearly all the accelerator schemes.”

Professor V.l. Veksler

"In 1935, when my career as an accelera-
tor designer began, money was scare. Phys-
icists were then regarded as the slightly
"goofy” but quite harmless members of a
special "club”. Nowadays this club has
grown, as this week's meetings festify.”

G.K. Green.
Brookhaven, USA

"Two things stand out: the size of the
apparatus and the magnitude of the instru-
ments for evaluating results. At Berkeley, for
instance, it takes seven physicists between
one and two years to prepare programmes
for the computers processing data supplied
by the bubble chambers.”

Professor E. Amaldi,

cost... which is nevertheless estimat-
ed at $§ 29 million i.e. more or less
the cost of our PS. Among the infor-
mation given by A.V. Crewe who
is in charge of the project, was a
proposal to construct a long beam
path similar to that envisaged at
CERN.

The number of gigantic “atom
smashers” planned or under con-
struction in the world, is impressive.
As J.B. Adams pointed out during
an interview on the Swiss radio,
some $ 360 million have been made
available to the scientists responsible
for the machines mentioned at the
CERN Conference alone. Considering
the scant resources such men as
Lawrence, Cockcroft and Walton had
at their disposat around 1930 to carry
out the first artificial acceleration of
particles, the progress made towards
the official recognition of scientific
research can readily be appreciated.

Dr. Shoemaker spoke about the
Princeton-Pennsylvania accelerator
which is a 3 GeV proton synchro-
tron. The high current — 0.1 to 0.5
microamp — calls for powerful anti-
radiation shielding for this machine.

The Oak Ridge Laboratory in the
United States is going to construct a
synchrotron capable of accelerating
protons up to 12 GeV after injection
by an 850 MeV fixed frequency
cyclotron. J. A. Welton said that the
design of this proton machine would
be somewhat similar to that of the
Cambridge electron accelerator.

Close attention was paid to V.V.
Vladimirsky’s reports on the 7 and
50 GeV alternating gradient synch-
rotrons, which were kindly interpret-
ed by S.J. Nikitin. It was already
known that the first of these two
machines — about which some in-
formation was given in « CERN
COURIER » No 2 — was being as-
sembled in Moscow. It was announc-
ed at the Conference that the foun-
dations of the 50 to 70 GeV machine
are almost completed at Sepukhov,
south of the town. The magnet is
to consist of 120 units totalling 22 000
tons of steel and the injector might
be a 100 MeV linear accelerator.
There should be 5 accelerating pulses
per second. Completion of the ma-
chine is scheduled for 1963 or 1964.

After the Russian scientist L.P.
Zinovjev had spoken about the 30
and 90 MeV linear accelerators at
Kharkov and his compatriot Bolgjev
had reviewed «some aspects of the
theory of electron wave guides for
cyclic accelerators », the meeting of
Wednesday 16 September came to an
end.

CERN Photo

Round the ring

The session on ”Production, trans-
port and separation of particles”
opened with an important announce-
ment.

Immediately after the opening
bell had sounded in the Auditorium,
J.B. Adams announced the result of
the latest PS tests. The previous
night had produced cheerful news:
a 50 MeV proton beam injected into
the circular vacuum tank had made
one complete 628 m revolution in the
machine before disappearing into the
stainless steel wall.

This was great news and those
attending the Conference had every
reason to feel excited on the morn-
ing of 17 September.

B. Smith Photo

The characteristics of the beams
produced by the Berkeley Bevatron,
the Brookhaven Cosmotron and the
Stanford Linac, the experimental in-
stallations of the 12.5 GeV Argonne
PS and information about a 7 GeV
negative meson beam produced by
the Dubna synchro-phasotron were
among the items on the morning’s
crowded agenda.

One remark is worth mentioning,
which may have been of minor im-
portance scientifically, but was very
significant from the point of view of
co-operation in fundamental re-
search. When talking about the
focusing lenses used in the 25 to 30
GeV AGS under construction at
Brookhaven, E.D. Courant stressed
the benefits he had derived from the
work done in this field by his col-
league from the PS, G. von Dardel.

The whole afternoon was scarcely
long enough to review the outstand-
ing features of the big liquid hydro-
gen bubble chambers. A host of lab-
oratories are constructing this kind of
apparatus which is one of the few
means available of observing and
photographing particle tracks. Des-
criptions of 8 different chambers
were given, from the gigantic 1.8 m
diameter “walking” chamber at
Berkeley — ”it would take a year
for it to travel from Berkeley to
Brookhaven” joked A. H. Rosenfeld,
one of those responsible for its design
— to the 2 m diameter chamber
designed at CERN.

At the same time a session on
”"Radio Electronics for Accelerators”
was going on in the SC Conference

(continued on page 8)

In the next column : Scientific co-operation at
fea-time,

Above right: A typical shot of Prof. V.L
Veksler, sitting beside Mr. J.B. Adams.

At the top of the page is a fine photograph
of Professor Veksler.
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BOOKS FOR BRAZIL

~ An important gift of books has been

made by CERN to help rebuild the li-
brary recently destroyed by fire at the
Rio de Janeiro Physics Research Centre,
the ”Centro Brasileiro de Pesquisas Fi-
sicas”.

This library was unique for the doc-
umentation in the fields of nuclear phys-
ics and higher mathemaiics, and a camp-
aign has been launched by the UNESCO
to rebuild it.

On his way back from the Kiev Con-
ference, Prof. C. Laites, Director of the
Centre, came to CERN to use the serv-
ices of the synchro-cyclotron. On this
occasion, Dr. H. Coblans, head of the
CERN library, considered with him pos-
sible CERN contributions to restore the
Brazilian library. It was then agreed to
have 28 duplicate technical volumes of
bound periodicals, a full set of CERN
Annual Reports and the 1956 and 1958
Conference Proceedings, donated to Prof.

Lattes.

.-uit et de liaison qu'il se propu.
wesirerais vivement le recevoir réguliérement. o
vous en remercie & l'avance et je souhaite beaucoup de
succés 2 cette nouvelle initiative,

J'aimerais toutefois vous signaler qu'une
erreur s'est glissée dans votre texte frangais du numéro
de septembre du "COURRIER CERN". En premi2re page, & la
fin de l'article "Le mois dernier au CERN" vous parlez
du synchrotron & protons de 25 milliards d'électronvolt,
alors que l'orthorgraphe juste de ce mot est "glectron-
volts",

Je vous serais reconnaisaant de m'éclairer 3
sujet dans un prochain numéro de "COURRI™

Unifying the units

We are sorry to have to contradict
our reader whose complaints are
printed above.

In February 1958 the members of
CERN’s scientific staff were asked
to contribute to the standardization
of symbols, units and terminology.

To this end two documents were
distributed : ”Symbols and Units”
published in 1955 by the Internatio-
nal Union of Pure and Applied Phys-
ics (IUPAP) and Publication No 27
of the International Electrotechnical
Commission, entitled ”International
Letter Symbols used in connection
with Electricity” (1953).

We note in one of these doc-
uments : ”Symbols for units should
not be written in the plural” —
hence the spelling of “electronvolt”
which, moreover, should be written
as one word, not two.
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The CERN Conference on Accelerators
(Continued from page 7)

Room. It was worth splitting up the
main conference on account of the
three specialized reports by the Rus-
sian scientist A.A. Vasilyev, which
could not be included in the main
discussions owing to lack of time.

On the same afternoon one of the
three complementary sessions deal-
ing with beam stacking accelerators
was being held at PS.

The full importance of the cham-
bers showing the particle tracks was
to be confirmed on the morning of
Friday 18th. Nine reports dealt spe-
cially with bubble chambers using
propane, xenon or a mixture of
freon with one of these gases.

However, it is not sufficient to
carry out experiments, to observe the
particles produced and to take phot-
ographs of nuclear events. In the
course of a single experiment lasting
a few days 100 000 photographs may
be taken. This figure gives some idea
of the difficulty of scanning and
interpreting events.

Ten speakers — American, Belgian,
English, Italian, and Russian —
described the methods used for this
purpose. Their work may be less
spectacular than that of their col-
leagues engaged in gigantic electro-
technical schemes. Nevertheless, this
is one the most important practical
aspects of nuclear physics.

A meeting was being held at the
same time in the SC, during which
American, European and Russian
linear accelerator specialists exchang-
ed views on these essential compon-
ents of the modern atom smashers.

The last meeting

Then came the last day of a Con-
ference which had gathered on
CERN’s international territory a
scientific elite from the whole world.
American and Chinese, European
and Russian scientists described fresh
developments concerning ”Counters
and other High Energy Particle De-
tectors”.

After the 7th session, the last in the
programme, had been declared closed
by Professor W. Paul, it only remained
for Professor V.I. Veksler, head of
the Soviet Delegation, to deliver the
closing address. This was short and
academically concise. Speaking pers-
onally and on behalf of his collea-
gues, he stressed the great number
of excellent reports and the valuable
discussions to which the Conference
had given rise. ”It is a great plea-
sure”, he said ”to see that the
authors of new proposals have car-
ried out splendid research work.” He
was sure that the whole assembly
would join him in congratulating
Professor C. J. Bakker, J. B. Adams
and their colleagues on the great
scientific event of the Conference :
the first revolution of the beam in
the PS.

After thanking CERN for the ex-
cellent organization of the Confe-
rence and the welcome extended to
the visitors, Professor Veksler con-
cluded with the hope that this fruit-
ful co-operation in high energy phys-

ics would continue in the future and
by wishing everyone every success
in their work.

L A 3

The flags standing out against the
Jura have now been lowered. The
scientists have returned to their res-
pective countries. Another Confe-
rence on accelerators is over,

What remains ? What conclusions
are to be drawn ? What will be the
result of one of the greatest concen-
trations of scientists ever to take
place ? All that has been gleaned by
individuals, of course, but also the
detailed reports to be published in
December by the CERN Scientific In-
formation Service. The latter will
be a useful reminder and at the
same time a summary of high energy
nuclear technique, 1959 style.

But has one any right to draw any
conclusions from a Conference deal-
ing with subjets as varied and as
highly specialized as those discussed?
It seems more reasonable to say that
everyone will have drawn his own
conclusions according to his tastes
and his interests. The impressions of
several leading scientists are fea-
tured elsewhere. They confirm this
view.

CERN Photo

A group of Asiatic scientists listening to J.
Gervaise explaining the positioning of the
proton synchrofron magnets.

However, some remarks by Pro-
fessor Leprince-Ringuet, Vice-Chair-
man of the CERN Scientific Policy
Committee, will give food for specu-
lative thought and serve to bring
this article to an end. ”The Con-
ference” he said ”has made it clear
that important work is being done
not only by the great nuclear re-
search centres, but also by many
universities, . where original equip-
ment is being developed.” Accord-
ingly Professor Leprince-Ringuet
considers that CERN should encour-
age universities of the Member Sta-
tes to produce ideas and schemes
leading to developments which could
later be used in connection with the
Organization’s machines. ”Further-
more”, he continued by keeping
alive the interest of the universities,
CERN will secure a flow of workers
ready to perpetuate the spirit of
research”.



SOCIAL EVENTS

It may be a good thing to give a few hundred people a
chance of concentrating nine hours a day for six days on
scientific problems. It is even better to provide them with
a few opportunities for relaxation.

Such was the intention of the Conference organizers and of
the Soviet Delegation in planning a few social gatherings to
ease the strain of hours of concentration.

On the evening of Sunday 13 September, a reception was
held in one of the big hotels in town for those attending the
Conference ; it gave several hundred guests an opportunity
to meet each other.

On Tuesday 15th there was another opportunity of exchang-
ing impression, as the evening had been reserved for a visit
to the CERN proton synchrotron, where testing had been
interrupted for several hours. About 100 CERN "guides” were
at the disposal of the visitors who walked round the 1468 m
of concrete tunnels of the big machine before drinking cock-
tails in the PS Experimental Hall.

On the evening of the 16th, the "Simplon” put out from
the Quai du Rhéne with 178 Conference visitors on board and

a distinguished guest, Mr. Franc¢ois de Rose, President of the
CERN Council.

The evening might have been nothing more than a pleasant .
social function. It turned out fo be most entertaining, thanks
to W. Klein's prodigies of mental computing.

Professor C.J. Bakker
and Mr. Frangois de
Rose, President of the
CERN Council, took
part is the frip on the
Lake of Geneva on
16 September.

On the evening of Thursday 17th, the Director-General
received a large number of distinguished guests. On that
occasion the electricians of the "Site and Buildings" Division
had most effectively floodlit the house and garden.

The final cocktail party was given by the USSR scientific
delegation on Friday 18th.

SMw—oyoéahoh to be shut down

(continued from page 4)

be added on the bottom pole face. As for
the target arrangement, the so-called
Fermi trolley will be modified in order
that targets can be fed through an exist-
ing airlock for the probe target, without
breaking the vacuum inside the chamber.
Later a completely new trolley will be
mounted, having its own airlock.

The rearrangement of the experimental
apparatus is the province of F. Blythe. A
new “window” through which meson
particles will be extracted is to be mount-
ed on the back of the vacuum chamber.
It will be made of aluminium 2 or 1 mm
thick. For protection against radiation
during work near the machine a lead
curtain 5 cm thick is to be installed to
cover the window.

Seven different channels will be laid
out through the large, lifting shielding
wall on the “neutron” side of the machine
instead of the ones shown as A, 1, 2, and
3 on the drawing. They will carry beams
of particles from 70 to 200 MeV energy.
Fixed and movable lenses will be placed
along the channels in order to deviate
particles according to their characteris-
tics. Some lenses are to be carried by
trolleys. Others are to be positioned on
air platforms gliding on special base pla-
tes (see "CERN COURIER” No. 2).

The shielding wall 01 erected to stop
radiation and particularly neutrons, from
straying outside the synchro-cyclotron
chamber, will be made thinner in the
middle to make room for quadrupole
and other lenses. To obviate the eventual
lack of protection, the density of the wall
will be raised from 3.5 to 5 kg/dm?® with

the help of an iron-concrete mixture.

The elevating shielding-wall platform
will become unevenly loaded after all

the arrangements mentioned have been

performed. The incidence of this situa-

CERN Photo

tion on the lifting mechanism will have
to be taken into account.

The gear required for beam stacking in
connexion with the new principle of aec-
celeration developed by Dr. Keller, will
not be installed during the shut-down
period. However the vacuum chamber
will be modified to avoid further exten-
sive work.

The PS survey team is to carry out a
survey of the neutron room, the floor of
which will be marked with a large grid
to help position the channels and instru-
ments.

The Site and Building” Division will
intervene too, to make modifications in
the ventilation and lighting system, to
prepare additional shielding, to build the
extension of the generator room.

In the SC, Mr. Duval putting the finishing
touches to a pair of quadrupole lenses used
for deflecting the proton beams.



Did you know that...

" @ Mr. R. Gabillard has been appointed
Professor in the Faculty of Science at
Lille, as from 1st October. He will
hold the chair of electronics and di-
rect the «lInstitut Radiotechnique ».
Prof. Gabillard who was one of the
first members of CERN since he be-
gan to take part in the studies con-
cerning the PS in 1953, will continue
for some time to take an interest in
CERN's work as a consultant. Among
the work done by Prof. Gabillard,
special mention should be made of
the pick-up electrodes, as well as the
development of devices for the in
stantaneous measurement of the
magnetic field and frequency which
are used in the PS timing system.

® A 35mm colour film lasting 20 to
30 minutes is being made for CERN
by Mr. Georges Pessis, an indepen-
dent producer.

® A series of leclures on « Elementary
theory of dispersion and pion phys-
ics » was given from 25 September
to 15 October at CERN by Professor
M. Cini. These lectures were part of
a joint seminar organized by the
Synchro-cyclotron and Theoretical
Studies Divisions.

@ Generators capable of producing a
total power of 11 300 kW have been
ordered for energizing the magnets
in the PS South Experimental Hall.

. Water cooling of these magnets
will call for the erection of cooling
towers 12 m high.

® Dr. Lundby is spending 3 months -in
Israel at the invitation of the Weiz-
mann Institute of Science. He will
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probably work there with the 5 MeV
Van de Graaff generator.

A new generator room, a compressor
building and a bubble chamber hall
will be constructed in the East Ex-
perimental Area. These buildings will
be situated inside the angle formed
by the road leading to the PS and
that leading to the centre of the ring.

The TH Division has just welcomed
17 fellows or visiting scientists, here
for periods varying from a few
weeks fo a year. They are : Messrs.
N. Cottingham, P. Dennery, Profs.
D. L. Falkoff, R. A. Ferrel, B. Ferretti,
Dr. J. Goldstone, Mr. M. Gourdin,
Dr. L. E. Halpern, Professors K. I,
Lecouteur, H. Lehman and M. Levy,

Mr. E. Lieder, Dr. A. Minguzzi, Mr. J.
Naisse, Dr. J. Regnier and Messrs. A.
Verganelakis and W. Zimmermann.

® Between 1 January and the end of
May 1959, the Personnel Office re-
ceived more than 2000 applications.

® The electricity consumption at CERN
from December 1958 to May 1959
was 5500000 kWh with peaks of
3500 kW...

® In the same period, the Transport

Service covered 82300 km, or more

than twice the distance round the

earth and about a quarter of the

_ distance from the earth to the moon.

During the same time 70550 tons of
material were handled.

OEDERLIN

Société Anonyme
OEDERLIN & CIE. Baden (Suisse)
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