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CERN

The 300 GeV project

New proposalsfor the300 GeV project were
announced on 18 April. Here, werecap key
headlinesinitshistory.

1963 The European Committeefor Future
Accelerators (ECFA) urgesthe construction
in Europe of anew proton accelerator with
an energy of about 300GeV and high beam
intensity.

1964 A design study iscarried out at
CERN, withthemagjor parameters: a
peak energy of 300GeV, abeam intensity
of 10" protons per second, amain-ring
diameter of 2.4km, “combined-function”
magnets with a peak field of 12kG, several
g ected beams, design and constructiontime
of 10years, cost 1902 million Swissfrancs
(MSF) [1969 priced].

1965 At theend of theyear the
CERN Council approvesother ECFA
recommendationsin connection with the
installationsat CERN-Meyrin. Theseconsist
of an extensiveimprovement programmefor
thePSand itsfacilities, and the construction
of intersecting storageringsfor protons.

1967 Approval isreceivedinthe USfor an
accelerator inthe hundreds of GeV region.
Design studies begin under thedirection of
RRWilsonfor a200Gev machinewitha
potential for 500 Gev.

1968 In Junethe UK government
announcesthat it will not join the 300 GevV
project. Theprojectisrevised to bring the
cost downto 1431 M SF. Six countriesdeclare
their willingnessto participate—Austria,
Belgium, Federal Republic of Germany,
France, Italy and Switzerland —thereby
assuring sufficient funding.

1969 The CERN Council acceptsthe
development of the 300GeV Laboratory in
stages, beginning with an energy not less
than 200GeV and aconstruction period of
eightyears.

JB Adams, Director of the300GeV
project, initiatesarethink that leadstoa
“missing magnet” design and aprogramme
beginning witha250 GeV machine,
within the same budget, with conventional
magnetstaking up half of the circumference
of a3kmdiameter ring. Filling up the
circumferencelater would give 500 GeV.

If superconducting magnetsare mastered,
thereisthealternative of inserting themin
thefreehalf of the circumferenceto give
650 GeV, and eventually filling the ring with
superconducting magnetsto give 1300 GeV.
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The Director of the300GeV project,

JB Adams, visited several USLaboratories
inApril. Hereheisseen boarding a
helicopter for anaerial view of the progress
of construction of the 200-500 GeV
accelerator at Batavia. With him, onthe
right,isF T Cole, Assistant Director for
Technical Affairs. (Photo NAL.)

Thisproposal, Project A, could be
built on any of the five sites offered by
Statesready to participate (Doberdo-ltaly,
Drensteinfurt-Federal Republic of Germany,
Focant-Belgium, Gopfritz-Austria, Le
Luc-France). The problem of siteselection,
however, brought the project to astandstill at
theend of theyear, andin thissituation, during
the first months of 1970, Project B was born.

Project B attempted to comemoreintoline
with the finance which might reasonably be
anticipatedin thefuture, where past growth

rates of expenditure on high-energy physics
areunlikely to besustained. It featuresa
main ring about 2kmin diameter and a
missing magnet design giving 300GeV
energy, with all magnetsin placeat apeak
field of 18 kG. The cost of a 150 GeV stage,
with half of the magnets, would be 1100 M SF
with aconstruction timeof eight years.

A significant aspect is that such a machine
could be built not only on any of the five
sitesoffered but al so adjoining theexisting
Laboratory at CERN-Meyrinwith further
savingsin cost and manpower. With the
new accelerator next door, theexisting
CERN PScould, at least initially, serve
asinjector, liminating the Booster from
the construction programme, and the first
experimental areafor physicscould be
theexisting PSWest Hall. By thetime of
first high-energy beams this Hall will be
exceptional ly well equipped, including the
3.7m European hydrogen bubble chamber
and the“ Omegaproject” for counter physics.

The exciting thing about this modification
of Project B isthat it opensup the possibility
of physicsat higher energiesby the
beginning of 1976 (if the project can go
ahead in 1971) rather than several years|ater.

Thediscussion iscontinuing but al ready
much has crystallized out. It isrecognized
that it isof supremeimportanceto move
quickly if particle physicsin Europeisto
retain in the coming decadesthe excel lent
standing it has now.

e Compiled from textson ppl46-147.

Compiler’s Note

The machines being designed in 1970 to deliver external beams were
later transformed into colliders, to exploit the huge gain in centre-of-mass
energy when particle beams crash head-on.

CERN’s 300 GeV project, the Super Proton Synchrotron (SPS), did
indeed start operation in 1976 and at 400 GeV. But by 1981 it had become
acollider, providing proton—antiproton collisions at 540 GeV and by 1983
the W and Z vector bosons of the weak force had been discovered (p27).

The Main Ring in what became Fermilab, Batavia, had already delivered
400 GeV protons by the end of 1972 and the bottom quark was discovered
there in 1977. Revamped into the Tevatron, proton—antiproton collisions
were produced at 1.6 TeVin 1985 and 1.8 TeV in 1986, and the discovery

of the most massive quark, the top, was announced in 1995.

At CERN, the PS and the SPS are now in the injector chain of the Large Hadron Collider, where
physics runs began in 2010 with two 3.5 TeV proton beams. Already a Higgs particle is in sight (p21).
With spin 0, this scalar boson will be something different, neither matter nor force ...
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= | » How many of your control projects did you really finish on time and on budget? é
g * How many had the scope, time and budget defined at all? =
= | ¢ How often did you write up the documentation? z
f Use Cosylab, the world leader in the field of control system for particle accelerators, z
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8_ COSYLAB supplied the booster control system as well as controls for storage ring magnet power supply, apple2 undulator 9
A and protein crystallography and powder diffraction beamlines to the Australian Synchrotron. | confirm that the Synchrotron L §
Controls team were able to work collaboratively with COSYLAB staff to arrive at a good solution which met all requirements. E [
e The systems were delivered on time to their contractors and that the software worked "straight out of the box". ; L,
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# We have been working with Cosylab since many years, always to our complete satisfaction. Cosylab has given an essential
= contribution to both the design and the implementation of the ACS platfor m and theyare still for us a reliable resource for )
5 - development and maintenance. A Cosylab engineer has always proved that they are very competent, helpful and reliable, 8
i A delivering consistently according to plans and responding promptly to requests for support. In many cases we have profited from r_'n
Cosylab experience and knowledge on edge technologies to steer our architectural and technical choices for ACS and the ALMA 9
9 b‘ I project.We rely on them not only for long term development outsourcing, but also to cope with unexpected load peaks.
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