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Linear Induction
18 developed 1In
of Flectrophyseical
Arparatus diring more than 25
vyears. The first LIA - LIA-3000 started
to work in 1967 in Joint Institute for
Nuclear Regsearch (JINR), Dubng.

A technology of
Accelerators (LIA)
Regearch Institute

APDA (NIIEFA)

T™is accelerator was construcled for
rescarches of  collective accelevation of
hedavy ions by electron rings, It rroduced
an c¢lectron beam with energy up to 3 Mev,
current up to P00 A and wmilse duration
abocut 500 ns. The secorkd accelerator
LIA-5000 was rerformed 4or the  same
purpoges  in Ctheoretical ang EEeerinental
nmysics institute (MOSCOW). At this
acceterator the following vparameters of
the electron beam were achieved: % MeV,
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LIA-30/25%0 was adiusted 1in JIRR (250 A,

3 Mev, HD0 ne).
The  experience reccived during the
designing  and ddjusting ot these

acceleralorg was used further in the works
for creation of industirial [L1A. Two tyres
of gceelerators were deslgned: powerfull
long mlse LiA for  pPOWer—Constming
rrocesses and conpact short wmulse LIA -
the source of hbrake radidation (X-ray
source). In the first case 1t 15 surposed
10 redalise wnique potential posibilities
of LIA 1o produce powerfull electiron beams
for high energy techmologlcal rrocesses.

In the second case tt 35 surposed to
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sections ot L1A induction system with
total voltage on the tube up to 1 Mev.

The indugtrlal LIA of NIIEFA Qs edarlier
constructed LIA for ascientlific rescarches
have a small section induction system and
miise generators with hydrogen thyrairones
workings without heighten transtormers.
™he cores of the long oulge accelerdators
LIA-1, 25-200 are performed from 50 Nike
peTalioY tave 10 wHm width, and short
rulse accelerator LI1A-i-5

1S pertormed
from nickel-zinc ferrites. ‘The maector of
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the accelerator LIA-1, 25200 looks 1ike a
diod wilh 120 mm diameter oxide
thermocathode and 100 am curvature radius,
works with rperveance about 2x1076AV-%#
Electron-optical system of ingector and
i1ts general view are shown in fig. 1 and 2.
Mazximar cathode voltage reaches 400 KV and
output bean camrrent about 600 A,
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F1d. 1. General view of the inJector
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Fig. 2. Electronic-optical system ot the
electron gun: 1 - cathode;
¢ - FoCusing electrode; 3 - anode;
4 - beam envelope
PAC 1993

682



The inJector induction system is suprlied
from a set of pulse generators with pulse
hydrogen thyratrones. The stabie work in
the regimes close 10 the industrial
exploatation was demonstrated on the
injector and first acceleratiom section
for two combinations of the rarameters:
voltage on the injector, KV - 400; 200
beam cinrent, A - 600; 250
Pulse length, ns - 2950; 500
rulse repetition rate, /8 - 400; 1000

Taking into account that LIA 1s built
usually from the succession of the sane
tyre modules, on the bhase of recelived
rarameters two variants of the accelerator
rerforming can be suggested:

acceleration rate, kKv/m - 100; 200
rate of beam rower
collection, Ku/MeV - 100; 50

As the accelerator turmes out rather
bulky, actual task becomes to reduce
eneTrgy expenses on beam transportation,
tbat is reached first of all by imeroving
its quatity. The scientific researches of
beam yarameters at the output of the first
acceleration gsection were carried out. The
emittance measurement arparature was
rPerformed on the base of widely sereaded
scheme: chink arerture, fluorescent
screens, mirrors system and registration
system. In our case the registration
system has at the output the
electron-ortical transformer with electron
“sgrtter”, that makes pogsible to measure
beam emittance in the separate time 1laver
of the current rmulse. ‘Transverse rhase
beam volume versus the part of the current
included in it for the beam current about
600 A 1In various rarts of the milse and
integraly for all malse (without strobing)
are shown in fie. 3. The Treceived
experimental and calculated data allow the
conclusion that for trangeortation the
bean in the 100 mm diameter chamel the
transverse magnetic field with induction
about 0.7 T 18 enough.

The further works at this accelerator are
concentrated on the creation of the
accelerator for a smoKe clean-ur from
sulPr and nitrogen oxydes with average
rower about 500 KW and the total
efficiency net-beam not less than 404,

Comract LIA is rperformed on the base of
hydrogen thyratron with the magnetic
comrressor (the scheme in fig. 4). In the
magnetic comeressor the rulse daration 1is

F1g. 3. Dependence
beam
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current included in it:

a) t=0.25 Ty
b) t-0.5 Tp
c) t=0.75 Tp
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of trangverse rphase
volare upron the part of the
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Fig. 4. Scheme of compact LIA with a pagnetic coneressor
reduced more than 100 times up to about radiator by 10 m length cables. T™he

20 ns. During designing the main Froblem
was to transmit such a short pulse into
load. The load of two ferrit cell sections
was pulse metal-glass X-ray tube with the
thermocathode. The section, X-ray tube and
two last compression umits are mounted in
the radiator DYlock with dimensions
80024602260 mm. 'The rest of equirment is
moimted in the block with dimenslons
100026001200 mn comected with the
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accelerator control 1s rerformed from
carried out control ranel. In recent iime
the voltage about 600 KV with average
power about 3 KW and mulse frequency 5 KHz
ig obtained on the X-ray tube and the
works on construction modernization are
carried out for the purrose of recelving
the voltages up t0 t MV and 1ncreasing the
atability of the output Fulse rparameters
with the repetition rate more than 3 KHZ
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