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Prof. Vorobiev suggested the induction
electron accelerator — betatron — as
the first accelerator to be devised in
Tomsk Polytechnic Institute. The for-
mulation of such problem was rather a
bold step. In order to be solved, it
required specialists competent in dif-
ferent fields of science and technology:
in electromagnetic field theory, electri-
cal engineering, high-current pulse
technology, vacuum technology, radia-
tion control, etc.

Subsequent events showed that the
preferred scientific trend was the
extremely fruitful, and the solution
techniques accepted for scientific and
practical problems have perfectly
proved to be correct. Hundreds of our
scientists, engineers and students were
engaged later in betatron subjects.
Many research laboratories and pilot
productions were founded at TPU, spe-
cialist training was organized in a num-
ber of new disciplines, such as charged-
particle accelerators, ionizing radiation
control, non-destructive testing, etc. As
a result hundreds of betatrons have
been manufactured and delivered to
customers. TPU betatrons operate all
over the world: in China, India,
England, France, Finland, Germany,
Italy, Poland, Czech, and other coun-
tries.

The original constructions of betatrons
are developed to investigate and pro-
vide engineering processes of material
and article control, radioactive analysis
and also to apply them in health care
and biology areas. Lately such beta-
trons were used to conduct delicate
experiments in the field of characteris-
tic and transitional radiation occurred
in interacting between electrons and
the medium.

In the 1950's TPI set about constructing
the largest accelerator in the country
and one of the largest electron acceler-
ators in the world — a synchrotron with
energy of 1 500 MeV. Towards 1964 the
construction has been completed, in
January 1965 the synchrotron was
introduced and in 1967 put into opera-
tion.

The synchrotron has two channels of
bremsstrahlung and x-ray radiation,
two synchrotron radiation channels,
and the mechanized investigation sys-
tem. To conduct physical investiga-
tions the radiating and measuring sys-

tem was created on the basis of this

synchrotron.

A resonator electron accelerator of the
‘microtron’ type with 5 MeV energy
was developed simultaneously with the
synchrotron. It is used as the source of
electrons (injector) in synchrotron
'Sirius’.

While developing own accelera-
tors TPI scientists mounted accelera-
tors manufactured and delivered to the
Institute from other research institutes
of the USSR. For example, Leningrad
Efremov Institute for Electrophysical
Equipment delivered a cyclotron and
the electrostatic generator OCI-2,5.
The cyclotron laboratory was founded
at TPI in 1957. The cyclotron with the
pole diameter of 120 cm allows acceler-
ating protons up to 33 MeV. Later on it
was modernized, which also allowed
accelerating deuterons, helium nucle-
us, and heavy-gas ions — carbon, nitro-
gen, and oxygen. Along with physical
investigations and obtaining of short-
living radionuclides a medico-biologi-
cal system for neutron therapy of
malignant tumours has been developed
on the basis of the cyclotron together
with the Research Institute for
Oncology.

Electrostatic generator of 2,5 MeV
allows accelerating either electrons or
protons and conducting research in
radiation physics. This generator pro-
duces electron beams, helium ions'
beams, and hydrogen ions' beams with
energy of 2,3 MeV. On the basis of the
electrostatic accelerator the ‘ion
microsound' was invented. The focus
system produces a beam with the diam-
eter of 10 mkm, which considerably
enlarges its experimental potentials.

The linear electron accelerator
'Electronics' OAV-4 is intended for
electron-beam treatment of electronic
equipment products. This accelerator
was developed in the Scientific
Production Association 'Thorium'’
(Moscow) and in 1986 it was put into
operation. The range of average energy
control for accelerated electrons comes
to 2,3-4,1 MeV. Maximal energy of
accelerated electrons comes to 6 MeV.
Maximal average current of accelerat-
ed electrons is 1000 mkA. The acceler-
ator is supplied with a beam-scanning
electronic device. It is used for radia-
tion test of spacecraft airborne equip-
ment, sterilizing of radiation resources
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