Notes for Press Visit, Nov. 9th 1966

WHAT IS THE VARTABLE ENERGY CYCLOTRON?

The V.E.C, belongs to a family of machines known as "sector focused cyclotrons®
of which there are now about twenty operating throughout the world and about the
same number are under construction, There are thres other smaller machines of this
type in Eneland, the ploneering 40 inch cyclotron at Birmingham, a cyclotron used
for isotope production at R.C.C. Amersham and a small "model’ at the Rutherford
Laboratory.

The special feature of this cyclotron is its versatility. Many machines
accelerate only one or two types of particle to a fixed energy; this machine will
accelerate different ions ts an energy which can be varied over a wide range by
changing the machine parameters. Farthermore, an attempt is being made to produce
beams of particles which ame very intense. These multipie requiremenss mean that
the design is very complicated. Many features which are normelly fixed, such as the
intensity and shape of the magnetic ficld, the frequency of the accelerating fialc,
and. the position of the ion source and extractor electrodes mist be made ad justable
and capable of being set to pre-determined walues with vezy high precision. One
of the most difficult aspects is to choose a design and method of construction
consistent wlth the tight tolcrances required for successful. operation.

The layout of the cyclotron is shown on page 3 of the accompanying weprint.
Ions, of the type required, are produced in an arc discharge at the centre of the
magnet gap. They are accelerated to the required energy by an albernating radio-
frequency electric field, being constrained to move in spiral paths by the magnetic
field. When they reach the magnet edge they are pulled out by an electrostatic
extractor, after which they travel down evacuated pipes, through bending and focusing
magnets into one of the three 'target rooms! where experimental apparatus will be
set up.

"~ The machine 1s located in a concrete vault, with walls 8ft. thick and a LTt
roof, access to which is provided by two massive concretes doors mounted on bogles.

Ancillary rooms round the vault house a large amount of electrical and
mechanical plant. For example, the radic frequency power is being provided by a
250KW radio transmitter, and some thirty independent stabilized power supplies ars
needed. All are controlled from a central control room. A fuller description of
the machine may be found in Rutherford Laboratory Report R/85.

A Y OF CT

The first discussions about the possibility of a eyclotron designed specifically
for radio-chemical and irradiation studies took place in 1958 between AERE and
NIRNS (later to become the Rutherford Laboratory). In 1961 serious design work
was started and Treasury approval was granted in April 1962. Many of the larger
external contracts were placed during that year. The first ground for the building
was broken in August.

Erectlon of the magnet in the partly finished building etarted in September 1943:
installation of the transmitter started in March 1964 and the resonator arrived at
the end of the year. The deflector and beam handling magnets arrived during 1985,
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The first inteimal beam in the machine, of 25 MeV H2 ions, was obtained
on 15th December 1955 less than 24 hours after swiltching“on. Further operating
experience was obtained early in 1966, when other ions and energles designed to
test the full range of operation were tried. After a shubdown in May - June
the extractor was installed and commissioned, and the firsd beam was extracted on
30th June 1966. After testing the extraction over a range of operating conditions
the machine was again shut down to finalizs the extractor and the beam transport
equipment. At the end of September 1965 the machine was again oporated, and a
usable beam obtained in the targcht rooms.

The machine was bullt primarily for use by chemists and metallurgists whose
requirements for energy resolution are generally less stringent than for nuclear
physics, though some experiments will be done by physicista.

Successful design of nuclear power reactors requirss intensive study of the
physical and chemical effects of irradiation on all the components of cores and
shields - gaseous, liquid and solid. The resulis of specific tests in Materials
Testing Reactors often require complementary experiments with accelerator beams,
if proper understanding of the phenomena is %o be achisved, as more precise tontrol
of irradiation conditions and more rapid build wp of damage can be obtained. Studies
will be made of the heavy-particle radiation chemistry of homogenecous fluids and
the chemlcal reactivity of irradiated solids., Metallurgistes will study damage in
erystalline materials and effects such as sputbering, channelling phenomena and
the effects of interstitial gas atoms and bubbles (e.g. of helium) on mechanical

properties.

In the nuclear chemistry field, excitation funetions for production of certain
rare heavy element isotopes will be studied, and a small amount of producticn of
short lived isotopes may be undertaken. The fission process, which is fundamenbal
to nuclear energy will be examined both by measuring the independent flssion yields
of short lived isotopes and by angular correlation studies during fission, and by
comparing the results of neutron and proton induced fission. Methods of charged-
particle activation analysis will also be developed, particularly for the light
oll;;monta, carbon, oxygen and nitrogen, for which nsutron activation analysis is not
sultable.

University and other external workers will come to Harwell to use the machine.

SOME FIGURES
Maxcimum Energy, protons 50 MeV
ik other ions {atomic weight A, charge N) 80 N2/A MeV
Energy range about 10 : 1
Maximum current (not yet achieved) protons 100 A
A heavy ions 1-10 pA
Diameter of magnet pole ; 70 inches
Number of independent "trim' coils to vary ficld shape 21
Mean magnetic field at top energy 17 kilogauss
Maximum power in magnet and trim coils 600 KW
Maximm dee voltage : : 100 kV
R.F. frequency range 7.6 - 23 Mc/sec.
Maximm R.F. power 200 kW
Operating pressure R 10'6 mm Hg.









