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INDUCTION LINEAR ACCELERATOR

V.S. Bosamykin, A.I. lerasimov, A.P. Klement'yev, A.I. Pavlovskly

The well-known accelerating systems of linear induction accel-

erators are a series of series-connected transformers in which the
ds.ev ices,

independent primary circuits, which consist of energy storage A com-
mutators, and connecting circuits located outside the accelerator,

excite the magnetic fluxes in the torus-shaped ferromagnetic cores.

For the purpcse of increasing the transformable power of the

the operating frequency and lowering the cost of the accelerator,

proposed is an induction linear accelerator in which ali the ele-

ments of the primary circuit are united into an ironfree torus-shaped

magnetic circuit being surrounded by a secondary circuit, which cre-

ates and hoids the variable magnetic flux, which induces the vortex

electrical field.

Figure 1 depicts one of the variants of the design of an iron-

-free accelerating system (the other variants can be distinguished

by the mutual location of elements of the magnetic circuit); Fig. 2

shows one of the variants of the design of the accelerating system

in which the commutation in each magnetic circuit is carried out by

one spark gap located in the gap between the high-voltage busbar of

th- ring condenser and the grounded wall AB.

The ring commutator 1 and ring condenser 3, chargeable through
resistor 2, together with the conductors of each transformer which

connect them, form the torus-shaped primary circuit. A grounded
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shield AECD serves as the secondary circuit in each unit of the ac-

celerating system.

The current I, which appears as a result of the attenuating os-

cillating process with discharge of the condenser to the induct.ie

load, creates a closed variable magnetic flux c = SBds, where B is

the magnetic induction; and ds is the element of area of cross sec-

tion of the primary circuit, which induces the vortex electrical

field E, which is concentrated by the secondary circuit ABCD in the

accelerating gap AD.

The magnetic flux is retained within the primary circuit - the

ironfree magnetic circuit, by currents of conductivity and bias

which create it. To avoid active losses, the thickness of the con-

ducting walls of the primary circuit should be greater than the

depth of the skin layer at the frequency of the discharge current I.

Here the use of one of the walls of the primary circuit as a part of

the secondary circuit is possible.

For the iron-free torus-shaped primary circuits, the minimal

magnitude of scattering is provided with the use of the ring geometry

of the capacitive storage devices and commutating devices.

The ring condenser can be gathered from low-inductive condensers,

for example, of the ceramic type K 15-4, and the commutator can be

a ring vacuum discharger or consistinm of several parallel connected

spark gaps located along the circumference.

However, with operation at high frequencies (>5 MHz), the exist-

ing vacuum ring dischargers do not provide the required precision of

operation, and the replacement of the ring discharger by several

spark gaps, which ensure the required synchronization, complicates

the design of the accelerating system.

In the magnetic circuit in which the commutation is accomplished

by one spark gap, a concentrated stray inductance is present. It

consists of the inductance of the spark, the coaxial of the dis-

charg- and part of the inductance of the two-conductor line formed

by the grounded electrode of the discharger and the internal cylinder

AE of the torus of rectangular section, but it can be made small in

comparison with the total inductance of the primary circuit. This
* 2
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can be achieved b) means of decreasing the length of Lhe two-con-

.4 ductor line, the coaxial and the spark gap. The most acceptable,

from the viewpoint of accuracy of the commutation and requirements

for inductance, is the controllable spark gap under pressure.
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Fig. 1. Fig. 2.

In each of the transformers forming the accelerating system,

a high-voltage insulation, for example, from polyethelene, is neces-

sary.

It is well-known that in an electrical field, the existing di-

electrics age, i.e., their electroinsulation properties are lowered,

and the electrical strength of the insulating elements is improved
0 with zhort-trm application of the voltage.

In the proposed design, for an increase in the servi.ce period

of insulation of the capacitive storage devices and an increase in

the voltage being transformed, we use a pulse discharge of the
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capacitive storage devices, which are discharged simultaneously b.-I

rneanz of commutators of each transfor'mer uponcreaching the assigned

Voltage.

It is advantageous to use similar accelerating systems in linear
induction accelerators for obtaining single pulz s or a series of

pulses of current of the beam of charged particles with a large

1 . WA amplitude opera.ing at a low repetition frequency .1 Hz).

Claim of the invention

An induction linear accelerator which contains a series of
series-connected accelerating transformers, storage devices, co,-.Mu-

tating devices, and an independent power supp'ly source of transform-

ers, which is d ist i .- ~shed in that for the purp.ose of increazing
the operating frequency and transformable power, in each transformer

* the primary circuit is made in the form of a toroidal loop formed

by a ring condenser, a commutating device. for example, of the ring

type, and con~nectin~g conductors; and the secondary circuit, which is

&rounded and also of toroidal shape, surrounds the primary circuit,

connected through a resistor with the pulsed power supply source. 4
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