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I/n~He~H~~ HHAYK~~OHH~~ YCKop~Tenb 3neKTpOHOB CHnYHA-20/ 
npeAHa3Ha4eH AfiR Hcnonb30BaH~R B Ka4eCTBe ~HmeKTopa KonneKT~B

Horo YCKopHTenR TRmenblX ~OHOB. TOK nY4Ka Ha BblXOAe YCKop~TenR 

AOCT~raeT 1 KA, 3HeprHR 2 M3B, 4aCTOTa nOBTopeH~R ~MnynbcoB 

50 r~. KOHCTpYKTHBH~e oco6eHHoçT~ yCKop~TenR npeACTaBneH~ Ha 
pHc.1. 

o 

1 ·> ,.... O J\J'\I' -J\J&~ ~'-'l'tOV 
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PHc.I. KOHCTPYK~HH .YCKopHID~eH CHCTeMbI H pacnpe~ene


HHe MarHHTHoro nonH no AITHHe YCKOpHTeITH •
 

J.1MnynbCHAH YCKOP'HIOUlMl CHCTEMA 

KOHCTPYK~~R HHAYKTOPOB /1, p~c.li nOKa3aHa Ha p~c.2. J.1HAYK
TOpbl BblnonHeHbI Ha Konb~eBblX $eppHToB~X cepAe4H~Kax 1 MapK~ 

200 HH2. Pa3Mep cepAe4H~KOB 250x170x25 MM. YCKop~Tenb cOAep*~T 

120 ~HAYKTOPOB, o6DeA~HeHHblx B 5 YCKOPR~~X ceK~~~ no 24 ~HAYK
Topa 8 Ka*Ao~. HHAYKTOPbl no ABa 3aK1l~4eHbJ B o6U\~~ MeTann~4etK~~ 

Kopnyc 2. nOABOA HanpR*eH~R OT ABYX A~aMeTpanbHo 'pacnono*eHH~X 

BbICOKOBonbTH~X BBOAOB 3 K nepB~4H~M B~TKaM ~HAYKTOPOB ocy!ilecT
Bm'leTCR nonocKÓ"BblMH n~H~RM~ 4. <l>oKYCl-1PY~l.l.laR KaTYWKa neHTo4Horo 
THna 5 <I>~Kc~PyeTcR c nOMOU\b~ 4 ynopoB 6, oAHoBpeMeHHo o6ecne
4~Ba~U\~x KOHTaKT c A~a~parMaM~ YCKop~TenbHoro TpaKTa. BBOA 7 
Ha p~c.2 npeAHa3Ha4eH AnR KOHTponR HanpR*eH~R. Kopnyca ~HAYK
TOpOB, 06beAHHeHHble B ceK~~~, 3anonHeHbl TpaHC$opMaTopHblM Mac
noMe 

~bDe!htitUtl~ KHC~ \ 1 
Ul1t!f;1B~ tlr.C2emoBlumG 
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PHc.2. KOHCTPYK~HH HHAYKTOpa. 

B ~MnynbeHo~ yeKop~~~e~ e~eTeMe ~enonbayeTe~ MOAyn~Top Ire
HepaTOp ~MnYnbeOB yeKop~~~ero Hanp~~eH~~1 e ye~neH~eM ~MnynbeHO~ 

MO~HoeT~. Ye~neH~e MO~HoeT~ oey~eeTBn~eTe~ nYTeM BpeMeHHoro 
emaT~~ aHepr~~ IYMeHbweH~e An~TenbHoeT~ ~Mnynbea np~ eoxpaHe
H~~ ero 3Hepr~~1 e nOMO~b~ ene4~anbH~X MarH~TH~X exeM emaT~~. 

MOAyn~Top $opM~pyeT ~Mnynbebl An~TenbHoeTb~ 30 He e aMnn~TYAo~ 

Hanp~~eH~~ 17 KB ~ TOKa 35 KA. ~MnynbeHa~ MO~HoeTb P ~ 600 MBT, 
4TO AoeTaT04HO An~ aan~TK~ 24 ~HAYKTOPOB, T.e. OAHO~ eeK4~~ 
yeKop~Ten~. B Ka4eeTBe KOMMYTaTopOB ~enonbaY~Te~ T~paTpOH~ 

Tr~1-2500/50 Ino OAHOMY Ha Ka~A~~ MOAyn~TOp/, pa6oTa~~~e B nae
nopTHOM pe~~Me no An~TenbHoeT~ ~ aMnn~TYAe ~MnynbeOB TOKa. 

~CT04H~K 3nEKTPOHOB 

~eT04H~K 3neKTpOHOB yeKop~TenR C~nYHA-20/2/, pa6oTa~~~~ 
e 4aeToTo~ AO 50 r4, KOHeTpYKT~BHO o6beA~HeH e nepBO~ eeK4~e~ 

Ip~e.1/. KaToAoM ~Bn~eTe~ Bonb$paMOBa~ ~rna 2. KaToA ~ eerMeH
II 

T~poBaHH~~ MeAH~~ aHOA 3 e npOXOAH~M OTBepeT~eM ~70 MM yeTaHoB
neH~ Ha paeeTO~H~~ 80 'eM APyr OT APyra. np~ nOAa4e Ha KaTOA ~ ~Mnynbea Hanp~~eH~~ npo~eXOA~T 3M~ee~~ 3neKTpOHOB e KaTOAa 
~ o6~aaoBaH~e np~KaToAHo~ 

eTaeT B Te4eH~e ~Mnynbea 

nnaaM~ AoeT~rHeT Ben~4~H~ 
np~no~eHH~M He K KaToAY, 

2 

nnaaMbl, KOH4eHTpa4~~ KOTOpO~ Boapa
ToKa. KorAa nnOTHoeTb np~KaTOAHO~ 

10 13 eM-3, Hanp~~eH~e OKaa~BaeTe~ 
a K rpauaue oacurapnouter-ocn "o6na xa" 

nnaa~. C 3TO~ rpaH~4~ ~ 6YAeT npo~eXOA~Tb 3M~ee~~. An~ yeTo~

4~BO~ ~ eTa6~nbHo~ 3M~ee~~ 3neKTpOHOB e KaTOAa AaBneH~e oeTa
T04Horo raaa B o6naeT~ KaToAa Aon~HO npeBblwaTb 4.10-2 Top. An~ 
yeTO~4~Boro $OpM~poBaH~~ 3neKTpOHHoro nY4Ka Heo6xoA~MO B o6naeT~ 

aHOAa ~MeTb AaBneH~e, He npeB~wa~~ee 10-3 Top. TaKo~ nepenaA 
AaBneH~~ $opM~pyeTe~ e nOMO~b~ KepaM~4eeKo~ paap~AHo~ Tpy6K~ 4, 
yeTaHoBneHHO~ BHYTP~ KepaM~4eeKo~ paap~AHo~ KaMepbl. 4epea paa
P~AHY~ Tpy6KY oey~eeTBn~eTe~ HaTeKaH~e raaa. 06paay~~a~e~ nOA 
Ae~eTB~eM Hanp~~eH~~ nnaaMa e rpaA~eHTOM nnOTHoeT~ OT aHOAa 
K. KaTOAY noeTeneHHO aanonH~eT paap~AHbl~ npOMe~YTOK. np~ BKn~4e


H~~ ~HAYKTOPOB yeKop~~~e~ eeK4~~ Hanp~~eH~e eoepeAOT04~BaeTe~
 

B yaKoM enoe, KOTOp~~ Aen~T nnaaMeHH~~ WHYP Ha ABe 06naeT~:
 

aHoAHY~, ~Me~~y~ nOTeH4~an aHOAa, ~ KaTOAHY~, HaxOA~~y~e~ nOA
 
nOTeH4~anOM KaTOAa. Cno~ o6paayeTe~ nOA BoaAe~eTB~eM MarH~THoro
 

non~ $oKye~py~~~x KaTyweK B pa~oHe aHOAa. B 3TOM enoe npo~exo


A~T $OpM~poBaH~e 3neKTpOHHoro nY4Ka.
 

YCKOPHTEnbH~~ TPAKT 

YeKop~TenbH~~ TpaKT Ip~e.11 CHnYHA-20 / 31 o6paaoBaH paap~AHo~ 
KaMepo~ 5, yeKop~TenbH~M~ Tpy6KaM~ 6 ~ nepeXOAHblM~ KaMepaM~ 7 
Ha eT~Ka~ eeK4~~. 

YeKop~TenbHa~ Tpy6Ka eOAep~~T'12 eerMeHT~pOBaHHbIX A~a$parM 8, 
~Me~~~x KOHTaKT~ e BTOp~4H~M~ B~TKaM~ ~HAYKTOpOB. BHYTpeHH~~ 

A~aMeTp anepTYP~ yeKop~TenbHoro TpaKTa eoeTaBn~eT 70 MM. nepe
XOAHa~ KaMepa npeÀeTaBn~eT eo6o~ TPO~H~K, pa3Mepbl KOToporo eOOT
BeTCTBY~T paaMepaM yeKop~TenbHblX Tpy6oK. ABa naTpy6Ka Tpo~H~Ka, 

o6paay~~~e nponeTH~~ Y4aeToK, np~eT~KOB~Ba~Te~ K KOH4aM yeKop~
TenbHo~ Tpy6KH ~n~ paap~AHo~ KaMep~. TpeT~~ naTpy60K Tpo~H~Ka 

enym~T An~ OTKa4K~ yeKop~TenbHoro TpaKTa. ~enonbay~Te~ nepexoA
H~e KaMep~ ABYX T~nOB. B OAHOM enY4ae MaTep~anoM ~Bn~eTe~ Ke
paM~Ka, B APyroM - n~eToBo~ T~TaH Ton~~HO~ 0,5 MM. 

$OKYC~~Y~mA~ C~CTEMA 

131
$OKye~py~~a~ e~eTeMa eoaAaeT eoneHo~AanbHoe MarH~THoe 

nOne Hanp~~eHHoeTb~ AO 4· K3. MarH~THoe none B o6naeT~ ~HAyK
4~OHHoro yeKopeH~~ $OpM~pyeTe~ np~ nOMO~~ KOPOTK~X KaTyweK 
19, puc , 11, pacnonoxe-u-ux B ~HAYKTopax B aaaope MemAY yckopu
TenbHo~ Tpy6KO~ ~ $epp~TO~~M~ eepAe4H~KaM~. KaTywK~ aan~TaH~ 

~MnynbeHblM TOKOM, ~Me~~~M $OPMY nono sauu nepaona e~Hyeo~Abl 

e aMnn~TYAO~ AO 2 KA ~ An~TenbHoeTb~ nonynep~oAa 50 MKe/ 4/ . 
An~ oena6neH~~ eK~H-3$$eKTa KaTYWK~ HaMOTaHbl MeAHo~ neHTO~ 

Ton~~HO~ 0,5 MM. MarH~THoe none B Me~eeK4~OHHO~ 06naeT~ $OP
M~pyeTe~ np~ nOMO~~ KaTyweK, aHanor~4H~X ~HAYKTOPH~M, H eer
MeHT~pOBaHHbIX MeAHblX nonax 4~n~HAPOB 110, pac , 1I e Ton~~Ho~ 
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CTeHKH,6onbwe~, 4eM BenH4HHa CKWH-CnOR, pacnOno*eHH~X Ha BHYT
peHHHX CTeHKaX nepeXOAH~X KaMep H yCKOpHTenbH~X TPy60K. Pacnpe
AeneHHe ~KYCHpy~ero nOnR Ha OCH no TpaKTY YCKOpHTenR nOKaaaHO 
Ha PHc.l. HeoAHopoAHOCTb nonR He npeBWWaeT +6%. HaMepeHHe K03~
~H~HeHTa TOKonpOXO*AeHHR nOKaaano npaKTH4eCKoe OTCYTCTBHe nOTepb 
nY4Ka. 

XAPAKTEP~CTHK~ nY4KA 

HccneAOBaHHR xapaKTepHcTHK ny4Ka 3neKTPoHOB/5/ nOKaaanH, 4TO 
Ha BblxOAe HCT04HHKa nY40K C TOKOM 1 KA H 3HeprHe~ 400 K3B HMeeT 
AHaMeTp d ~ 8 MM. B npo~ecce YCKopeHHR BenH4HHa TOKa npaKTH4e
CKH He MeH~eTC~, a AHaMeTp BoapaCTaeT AO ~20 MM. HaMepeHHe Be

nH4HH~ 3MHTTaHca HenocpeACTBeHHO 
A1/1 	 aa HCT04HHKOM nOKaaano, 4TO 3MHT

TaHC E ~ lOOn MpaA,cM AnR 60% 
TOKa ny4Ka. 3aMarHH4eHHOCTb 
nnaaMeHHoro KaTOAa HCT04HHKaJ 
3neKTpOHOB npaKTH4eCKM OTCYTCT
ByeT. 3MHTTaHC 3neKTpOHHoro nY4Ka z YCKopHTenR C TOKOM ~500 A He npe
BOCXOAHT 20n MpaA·CM. nocne 
~1500 4 pa60T~ YCKopHTenR C 4ac
TOTOH AO 50 r~ HaMeHeHHe xapaK
TepHCTHK He Ha6nDAanOCb. HeCTa

3 6 It 25 .so :t'!t) 6HnbHOCTb TOKa HCT04HHKa no aM
nnHTYAe He npeBOCXOAHT 1% /npH 

PHc.3. 3aBHCHMOCTb HeCTa- 4aCTOTe 50 r~/. npH YMeHbweHHH 
6HnbHOCTH TOKa HCTOqHHKa 4aCTOT~ HeCTa6HnbHOCTb TOKa HC
3neKTpOHOB OT qaCTOTbI. T04HHKa YBenH4HBaeTCR H AOCTHraeT 

3% npH 4aCTOTe 3 r~ /pHc.3/. 
B npo~ecce yCKopeHH~ aMnnHTYAHa~ HeCTa6HnbHOCTb TOKa nY4Ka 

HeCKonbKO BoapaCTaeT. aOCTHrHYT~H B HaCTOR~ee BpeMR ypOBeHb 
HeCTa6HflbHOCTH TOKa /5%/ Ha B~xOAe Ha YCKopHTenR Aon*eH ~Tb 
CHH*eH nocne aaBepweHHR pa60T no cTa6HnHaa~HH Bcex CHCTeM. 
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Aon6KnOB r.B., neTpOB B.A., .aTeeB A.A. P9-86-290 
nMHeAHIoIA MHAYICqMOHHWA YClCOpMTenb 3tleKTpOH08 CMnYHA-20 

OnMcaH nMHeAHWA MHAYKUMOHhwA yCKopMTenb 3neKTpOHOB CMnYHA-20. TOK 
ny~K. Ha awxoAe yCKopMTenR AocTMraeT 1 KA, 3HeprMR 2 M3B, ~aCTOTa n08Tope
HMR MMnynbcoB 50 rQ. nRTb YCKOPRIOIIIMX CelCqMi:I cOAep.aT 120 MHAYKTopoa, aw
nonHetlHIIIX Ha "PPMTOIIiIIX cepAe~HMKax. B MMI1ynbcHOi:I YCKopRIIIIIBM CMCTeMe MC
nonbsyeT~R MOAYnRTOp C YCMneHMeM MMnynbcHO.::! ~HOCTM nYTeM apeMeHHOrO c.a
TMR 3HeprMM. KoAYnRTop ~MMpyeT MMnynbcw AnMTenbHOCTbm 30 HC C aMnnMTYAo.::I 
Hanp....eHMR 11 KB M TOKa 35 KA, ~TO AOCTaTOI.lHO AnR saOMTKM OAHoA celCqMM. 
B Kal.leCT8e KOMMYTaTopoa npMMeHeHIII TMpaTPOHW TrMl-2500/50. B MCTOI.IHMKe 
aneKTpoHOB AnR $OpMMpOBaHMR nyl.lKa McnQnbsyeTcR paspRA B raae ~ Mronb
~a1llM 3MMTTepOM MQMnMHAPMl.leCKMM aHQAQM, paCnono-BHHIIIMM a nep~ cetCqMM. 
YCKQPMTenbHIIIA TpaKT B OCHOBHOM MSrOTO!lneH MS KepaMMKM. MMI1ynbcHOe $OKY
cMpy~ee none H.np .... eHHOCTbm AO 4 K3 $QpMMpyeTCR nPM n~ KOPOTKMX 
KaT)'IIIeK neHTOl.lMOrO TMna M awpaBMMaalOlllMX 3KpaHOB. HeOAHOpoAHOCTb nOM Ha 
OCM He npe ..... aeT !6%. npMBeABHIII peayn"TaTW MccneAQBaHMi:I xapaKTePMCTMK nyl.l-
Ka. 

Pa60Ta awnQnHeHa B OTAene HOIIiIIX MeToAoB YCKopeHMR OMAM. 

Coo&I&eHae O&eaHHe&IIoro IIIIC:TIIJ'Yft lIJIepHJolX lICCl1eaoaaad• .IlyflIJ, 1986 

nepeBOA O.C.BMHorpaAoao.::l 

Oolbilov G.V., Petrov V.A., Fateev A.A. P9-86-290 
SILUNO-20 Electron Linear Inductive Accelerator 

The SILUND-20 electron linear Induction accelerator is described. 
The beam current at the exit of the accelerator is as high as 1 kA, 
the energy 2 MeV, the repet.ltion frequency 50 Hz. Five accelerating sec
tions contain 120 inductors made of magnetic cores. A modulator with 
pulse power strengthening by means of time energy compression is used 
in the pulse system. The modulator forms 30 ns pulse duration with 17 kV 
voltage amplitude and 35 kA current amplitude that Is sufficient for one 
section supply. The tlratrons TG11-2500/50 are applied as commutators. 
The gas discharge between needle cathode and cylindrical anode that are 
placed In the first section is used 	 in the electron source for the beam 
forming. The accelerating path on the whole is made of ceramics. The pulse 
focusIng fields with the Intensity up to 4 kOe formed with the help of 
short foil-type coils and smoothing 	down screens. The field non-uniformity 
on the axis does not exceed +6%. The results of the beam characteristics 
Investigations are given. 

The investigation has been performed at the Department of New 
Acceleration Hethods, JINR. 
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