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A technologY LlIWar Induction 
Accelerators ,,I:: developed m 
Research Institute *: E’lectmFhYslcal 
AWaratUs (NIIEFAJ chlruls more than 25 
Years. The first LIA - LIA-J000 started 
to war% in 1967 in Joint Institute for 
Nuclear Research (JTNRJ, Dubre. 

This accelerator was const.Nlcled *or 
IBSM~‘C~~~ of t:oJ lcct.tVe acccle~rM3on of 
~EIVY 1011s bY elf?Ctm rin&!s. It ~~&ced 
an electron beam with enerm urj to 3 Hev, 
current w to 200 A and rulsc duration 
about 500 ns. The second accelerator 
1-W 5OC@ was ~rforned for the same 
mvo~ws in ‘1hmmWc:aJ and Fmrlnmtal 
ll~vsics Institute Uioscow). At this 
accelerator the followme Pmmt~s of 
the electron beam were achieved: 5 MeV, 
2 M, 50 ns. Than the first section of 
IJA-30/2~50 was adJUSted ln JINR G?W A, 
3 WV, 500 ns). 

The exwm encc N?cCI vcd during the 
desimlnti and ad.nJStlnR Of these 
accelerator3 was u.sed further rn t,hc works 
for creation of industri.al IJA. ‘Iwo tmes 
of accelerators were desimed: powerful1 
loT!B Pulse LIA for r-rower-cormnuns 
PI-OCC?S%?~ and comt’act short ml .se MA ._ 
the source of brak radiation (X--ray 
sourceJ. In the first case It IS supwsed 
to reallse urnsue Potential P(Isibilities 
of LIA to mmce mwemll elect.ron beams 
for hi& enf?rm technolomal messes. 
Jn the second case 1 t is summed 1.0 
create X-ray amaratus on the base of two 
sect ions of L.lA induct ion svstcfn with 
total voltage on the tube up to i MeV. 

!JW lndustrsal MA of NIJFFA as i??~lJer 
~~on?ANlctPd MA f0r sclentlflc r~sea~hcs 
have a small SectJon 1mctl.or1 sYstwil and 
Pulse Wnerators with hvdroeen t.hvratrones 
WOml.nf3s WlthOUt hC?Mhten transfomrs, 
Ttlc cores of the 1onE mll.9c acce1emtors 
l.lA,-1.25-200 are performed +?-oJI! 50 NO’e 
~i”fcalloY taPc, 10 m9n width, and short 
milse accelerator LlA-I-3 IS ~~Tformed 
fm nichel-zmc .ferri tes. ‘lbe umctor of 
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the acceicrator LIA-1.25~2OD loo&! IMe a 
dmd Wllh 120 mn diamter oxide 
thermocathode and 100 mu curvature radrus, 
worKs with ‘PerVeance about 2x10-6AV-%’ 
Electron-optical smtern of inJector and 
rts general view are shown m fig, 1 and 2. 
)laxmum cathode voltage reaches 400 KV arid 
outmt bean current about 600 A. 

Pm 1. General view of the mector 
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Fig. 2. Wectronlc-optbzal svstefm of the 

elect.mn am: 1 - cathode; 
2 - fociisJm electrode; 5 -’ anode; 
4 - beam envelope 
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The ln&x-tor induction system is supplied 
frun a set of Pulse Eemrators Wltb mm? 
bmmxen tbYratrone% IM! Stablewor% in 
tbl? re#ms close to the industrial 
egPloat.ation was deomstrated cm the 
in&ctor and first acceleraticm section 
for two cmmtions of the parameters: 

voltaee on the inJector. KV - 4ak 200 
bean-, A -600i 250 
mlse lenml, ns - 250; %xl 
pulse repetition rate, i/s - 4KX% 1000 

TaKine into account that LIA is built 
usuall~fIwnttEsuccessiorl of the same 
tme modules, on the base of received 
parameters two variants of the accelerator 
PerfoIlDine can be sumrested: 

acceleration rate, wm -100; 2w 
rate of bean ~cwer 
co1 lection, lWHeV -100; 50 

As the accelerator tumes out rather 
bull% actual tasls becoms to reduce 
enenmexpense s on bean transmrtatioxb 
mat is reached first of all bu Ummvlne 
its quality. Ihe scientific researches of 
beam parameters at ?.be outmt of the first 
acceleration section were carried out. me 
emittance measummmt aPmrature was 
PerfoImed on tlx? base of WidelY SPreaded 
scheme: CbinK i?lFerture, f 1uorescent 

mimcm sntem and registration 
EiEiZF In our case the registration 
srstem has at t&3 output the 
elm-oPtIca transfom wltb electmn 
‘shutter’, tbat mKes Possible to measure 
bean efntttance ln the .separate tim layer 
oftbe cument Pulse. lYan!Sverse F&me 
bean VOluDf! ver!nls tbl? Part of the cun‘ent 
includedinitfortbebemcument about 
600 A ln varlous Pams of the pulse and 
intemlv for all pulse (without stmbine) 
are!sllwnln fig. 3. Ihe received 
emerimrtal and calculated data allow the 
coIlc1u91m tbat for trarmwtatlon the 
bemintbefODm d&meter charm1 the 
txansverse ntametic field with induction 
about 0.7 T 1s emu&. 

lhe further wc&s at this accelerator are 
cancentrated on the cpeatlon of the 
accelmatcr for a SmKe clean-up frm 
sulFhur and nltnxen oxydes wltb average 
PaerabQutm w and the total 
efflclenw net-hem not less than 40% 

Coapact LIA is mMxmedonthebaseof 
bminxen thmatmn with the magnetic 
cowressor (the scbme in fig.4). In the 
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FM. 3. DePendence of transverse phase 
bean volme UPcm tbf?Partoftk 
current included in it: 

a) t=O. 25 TP 
b) t=O. 5 TP 

ntacmetic collgl’essor the Rllse duration is c) t=O. 75 Tp 
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FM. 4. schenoe of cCmaCt LIA with a lm!metlc comPreSsOr 

reduced more than 1wtm?suPtoabout 
20 ns. ming &sianine the main Problem 

ra~.mrY IO q lemtb cables. 
c-1 1s &x?rmmdz 

was to tramuit such a sbrrt else into camled out ContIW Panel. In recent tme 
load. The load of two ferrit cell sections the voltage about 600 KV with average 
was xwlse metal-glass X-ray tube with the FCWrabout3mandPu19.?fre4umm5Iplz 
thenmcathode. The sect1onI x-rap tube and is obtamed on the X-ray tube and the 
two last cofmession units are mounted in wm3s on const~&ion modernization are 
the radiator blocK with dlmenslons carried out for the -se of receivine 
aoox4mx260 mu ‘Ihe rest of e4uimmt is the voltages up to 1 nv and masm the 
ammted In the block with dlm?nslons stabl1lt.Y of the outPut pulse ParYm?ters 
looommr12al ml Comected with tlE with the remtition rate more than 3 Ml2 
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