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THE EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH 
PRES ENT ST A TUS 

T HE European Organization for Nuclear Research 
(CERN) has in operation a synchrocyclotron, 

accelerating protons to 600 MeV., and is in course 
of constructing an alternating-gradient synchrotron 
which is designed to accelerate protons up to 25 GeV. 
In addition to these two accelerators, CERN is 
building up on its site at Meyrin, near Geneva, 
experimental equipment and services comparable 
with those existing or bei11g built at Brookhaven and 
Berkeley in the United States and at Dubna in the 
U.S.S.R. 

The synchrocyclotron, which has been running for 
more than a year and in recent months has operated 
for 95 per cent of the scheduled time, is yielding an 
ever-increasing flow of experimental results. Analysed 
beams of mesons, neutrons and protons are available 
in two experimental halls on either side of the machme. 
The most recent experiments which have been com
pleted include a charge-independence experiment con
cerning the ratio of the cross-sections of the reac
tions p + d -->- H 3 + 1t• and p + d ->- He3 + 1t0 , which 
should be (apart from Coulomb and mass correction) 
exactly 2. The experimental accuracy achieved was 
5 per cent, which is perhaps the most precise con
firmation of charge-independence yet obtained at 
high energies. An experiment in an earlier stage is 
examining the neutron groups from the reactions 
1t- + P ->-1t 0 +nand1t- + P ->-y +nwith 70 MeV. 
pions. This has already yielded an accurate value of 
the 1t0 mass. Two experilnents which are now being 
designed are on the scattermg of µ-mesons by nuclei 
(for which a focusing channel for muons is under 
construction) and an experiment for the accurate 
measurement of the anomalous part of the magnetic 
moment of the muon. Two experiments using hydro
gen bubble chambers are just starting ; the first, 
using a 25 cm. diameter chamber brought to CERN 
by an Italian group, deals with the scattering of 
350 MeV. pions by protons, and the second, using a 
30 cm. diameter chamber built at CERN, deals with 
the double production of 1t-mesons. Many other 
experiments are being carried out with the synchro
cyclotron by teams of CERN physicists and by 
visiting groups from the member countries of CERN. 
About 30 per cent of the running time of the machine 
is scheduled for these visiting groups, which include 
teams from. Padua, Utrecht, Harwell and University 
College, London. 

The magnet units of the 25 GeV. proton synchro
tron, one hundred in number and weighing in total 
4,000 tons, are mounted in the machine building, a 
subterranean annular tunnel covered with 3 m. of 
earth. Pulsing tests on the magnet, usil1g the rectifier
mverter set and generator, began in the latter part of 
,Tuly. The vacuum system, a 620 m. long elliptic tube 
pumped by fifty vacuum pumping stations, is n early 
assembled, as are the sixteen radio-frequency acceler
ating stations. Two tanks of the t hree-tank linear 
accelerator, which will inject protons with an energy 
of 50 MeV. into the synchrotron, are working, giving 
3·5 m.amp. of 30 MeV. protons. 

Considerable thought has gone into the planning 
of the experilnental apparatus to be used with the 
25 GeV. accelerator and mto the layout of this 
apparatus m the experimental halls. The largest 

pieces of equipment bemg built at CERN are a 2 n1. 
long liquid hydrogen bubble chamber, a 1 m. diameter 
propane bubble chamber and a 2 m. long gas Cerenkov 
counter. The propi:me chamber, complete with its 
magnet, giving a field in the chamber of 18,000 gauss, 
weighs about 100 tons and is planned to come into 
operation in the middle of next year. The hydrogen 
chamber and its magnet weigh about 600 tons and 
are scheduled for operation in 1962. A French group 
from the Centre d 'Etudes Nucleaires, Saclay, will 
brmg an 80 cm. long hydrogen bubble chamber to 
CERN towards the end of 1960, and a British group 
plan to bring an even larger hydrogen chamber in 
1961. Another French group, from the Ecole Poly
technique, Paris, plans to bring a I m. long propane 
bubble chamber next year. These 'visiting' bubble 
chambers will be used at CERN by mixed teams of 
CERN physicists and the physicists coming with the 
chambers. Initially, the 30 cm. diameter CERN 
hydrogen bubble chamber will be used for exploratory 
experiments. To get momentum-analysed and puri
fied beams of particles to these bubble chambers and 
to counter experiments, systems of bending and 
focusing magnets have been designed and ordered , 
and a 30 m. long beam separator is in course of study. 
Direct current generators, totalling 8 MW. capacity, 
are being mstalled to power these experim<"nt.al 
magnets. 

Although about 500 sq. m. of floor area are at 
present available for experiments with the proton 
synchrotron, this space will be fully occupied by ex
perimental equipment within a year or so of the accel
erator coming into operation. A new experimental 
area, foreseen for use in 1962, will provide special build -
ings for the very large hydrogen bubble chambers and 
a 600 m. long flight path for the beams of particles 
emerging from the synchrotron. This long flight 
path is necessitated by the extreme difficulties 
encountered in trying to distinguish between different 
types of particles at such high energies where all 
particles, irrespective of their rest mass, are travelling 
at very nearly the velocity of light. It is possible to 
discriminate between different particles only after 
they have travelled hundreds of metres, when the 
small relative velocity differences of the particles 
have resulted in a time separation which can be 
measured by electronic discriminators with resolution 
times of a few nanoseconds (IO-• sec.) . 

The analysis of the bubble chamber photographs 
will bo carried out with semi-automatic measuring 
machines, designed at CERN, similar to those 
already in use at the Radiation Laborat,ory at 
Berkeley. The output of these machines, in digital 
form, is fed into the Ferranti Mercury computer 
now in operation at CERN, for spatial reconstruction 
and kmematic analysis of events. 

In addition to the experimental groups uRing the 
600 MeV. synchrocyelotron and planning experilnent.'3 
with the 25 GeV. synchrotron, there is a strong 
theoretical group established at CERN which not 
only contributes to pure theory, but also takes an 
important part in the initial planning of experiments 
and in the interpretation of the experimental results . 
Among the problems studied by this group are 
those of parity conservation m strong and wf'ak 
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interactions, particularly how it is possible to recon
cile the violation of parity in strong interactions 
involving K-mesons with the quasi conservation in 
nuclear interactions involving n--mesons. Another 
problem being studied relates to the magnetic 
moment of the µ-meson. 

Apart from the two accelerators, their experi
mental programmes and theoretical work, CERN is 
carrying out a basic research programme on new 
methods of accelerating particles, the results of which 
can be used as a basis for future machines and to 
improve the existing machines. The Accelerator 
Research Group is at present studying intersecting
beam machines that will yield energies in the centre 
of mass system higher than is practicable with exist
ing machines using targets in which the bombarded 
nuclei are at rest, very high current machines using 

beam stacking techniques, and plasma accelerators 
that can either be used as high-current machines or 
to provide, by means of very high circulating electron 
beam currents, intense magnetic guide fields for 
heavier particles. Several experimental plasma 
betatrons have been built, and an electron beam 
stacking model is now being planned which will 
provide a flexible experimental tool for investigating 
stability problems in high-current beams and in 
intersecting-beam machines. 

The total staff of CERN is nearly a thousand, 
about two hundred of which are physicists and 
engineers, and in addition to staff appointments 
CERN offers fellowships to enable physicists from 
all over the world to participate in the work of the 
Laboratory. About sixty physicists are currently 
using these fellowships at CERN. 

THE BRITISH COMPUTER SOCIETY 
FIRST CONFERENCE 

IN view of the widespread interest in computers 
nowadays, particularly in the fields of science and 

engineering, it is perhaps, a little surprising that the 
British Computer Society should have held only its 
first conference last June. However, as the president, 
Dr. M. V. Wilkes, reminded us, it was not the first 
time that a conference of those interested in com
puting had been held at Cambridge, the last one being 
almost exactly 10 years previously, when the subject 
was in its infancy. The rapid growth of interest in 
the subject is instanced by the capacity attendance 
of 330 at the conference and by the increasing 
membership of the British Computer Society, which 
is now more than 2,000, drawn from a wide variety of 
backgrounds. 

These differing backgrounds accounted for the 
considerable range of topics discussed, running from 
the structure of myoglobin through automatic 
programming and logical design to the problems of 
auditing acoounts kept by computers. The work 
currently being done by Perutz, Kendrew and others 
on protein structures would scarcely have been pos
sible without the use of fast computing machinery, 
and Dr. J. C. Kendrew, in his interesting address, 
brought out clearly the importance of the existence of, 
and of further developments in, these powerful tools. 
He described the work recently done on the structure 
of myoglobin, mainly using X-ray diffraction tech
niques applied to structures into which a heavy atom 
had been artificially introduced by chemical methods. 
Photographs of diffraction patterns from single crystals 
have enabled the broad outlines of the structure to 
be determined and a model of the polypeptide chain 
to be built up. It is hoped next to determine the 
detailed atomic positions within the structure by 
more sophisticated techniques. These techniques 
will involve processing very large amounts of data, 
some thousands of reflexions being obtained from the 
X-ray apparatus. 

All these must be included in the refinement 
calculations, which result in the tabulation of electron 
density values over a hundred or more two-dimen
sional Fourier sections through the crystal, each 
section involving evaluations at many hundreds of 
points. The processing will thus require not only very 
rapid calculation facilities, but also adequate support
ing eqnipment for input of data and output ofresults. 

Furthermore, myoglobin is one of the simpler protein 
structures, so that future advances in this field will 
undoubtedly require the fastest and largest equip
ment available. 

Developments in very fast computers were de
scribed in a crowded session by Drs. T. Kilburn (Man
chester), M. Lehmann (Israel), and N. C. Metropolis 
(Chicago). Dr. Kilburn described the Muse project, 
which is now in an advanced stage of planning, to 
build a computer at the University of Manchester with 
speeds of operation in the millimicrosecond range. 
This machine, like most other modern developments, 
will rely primarily on transistors and magnetic cores 
as fundamental elements for storage, arithmetic 
operation, and control. The arithmetic unit, a 
prototype of which has been built and is now being 
tested, is capable of carrying out multiplications and 
additions on numbers in floating point representation 
in less than 2 microseconds, and administrative 
instructions will be carried out in less than 1/5 µsec. 
The main storage is to be on magnetic cores, with an 
access time of 2 µ.sec. However, overlapping of 
operations in some parts of the machine will reduce 
the effective access to ½ µsec. In addition, a special 
store is also provided from which words can be read 
in about 1/7 µsec., but into which writing is restricted. 
A wide use of time sharing is to be made in controlling 
input, output and bulk storage mechanisms, such as 
magnetic tapes. Up to 16 magnetic tapes and, in 
addition, up to 16 slower mechanisms can be feeding 
into or be fed by the computer simultaneously, the 
computer control scanning these units in sequence at 
a pace sufficiently rapid to allow inspection of each 
one at a suitable interval. 

It is hoped that this very powerful machine will be 
working in just over two years time, and that copies 
will later be available commercially. 

Dr. Lehmann described a fast but comparatively 
small computer which is being designed for the 
Israeli Ministry of Defence. This will include an 8,000-
word drum and a core store of I 28 words, and is ex
pected to be very cheap to produce, although com
parable in speed with many of the large machines of 
to-day, which cost hundreds of thousands of pounds. 

Dr. Metropolis described the computer being devel
oped at the University of Chicago under his direction. 
This machine is to be in the same speed-range as the 
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