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Jlnn nlo1TaHIo1R OTKIlOHnlOU4~tX CIo1CTeM YCKOpJ.1Tel1bHblX yCTaHoBOK B He­

KOTOp~X CIlY4aRX He06xoAIo1M~ M~H~e B~COKOBOIlbTHbie Io1MnYIlbCbI C KO­

POTKIo1M cnaAOM J.1 OTHOCIo1TellbHO Ma110~ aMnllHTYAO~ nOClleHMnYllbCOB. 

06b14HO AnR ¢OpMlo1pOBaHIo1R TaKHX Io1MnYllbCOB HcnoIlb3y~TCR pa3pRAHIo1KIo1 . 
OAHaKO B YCTpO~CTBax , pa60Ta~Io1X C 6011bWO~ 4aCTOTO~ cneAOBaHHR 

HMnYIlbcoB, rAe nplo1MeHeH J.1e pa3pRAHIo1KOB aaTPYAHeHo, 4aCTO HcnOl1b­
aYtOT HellHHeChtble lllo1HIoH1 C YAapHblMH BOIlHaMH 1 1,2/. OnHCblBaeMbI.:1 reHe­

paTop C HeI1Io1HeHHo.:1 I1Io1HHe~ OTl1H4aeTCR npOCTOTO~ H BblCOKO~ M~­

HOCTbn lAO 150 HBT/ . OH npeAHa3Ha4eH AI1R nJ.1TaHIo1R KoppeKToP~ 
3neKTpOHHoro nY4Ka 8 KOIllleKT HBHOM YCKOpJ.1Tel1e TR~el1b1X HOHOB S/. 

B CxeMe reHepaTopa I pHc . l 1 J.1CnOnb30BaHO MarHHTHoe 3BeHO YCH­

neHHR M~HOCTIo1. HCXOAHblH Io1 MnYl1bC ¢OpMJ.1pyeTcR npH pa3pRAKe HaKO­

nJ.1TeIlbHoH eMKOCTIo1 C1 4epe3 Tlo1 paTpOH TrHl-2S00/S0 H HHAYKTHS­
HOCTb Ll Ha nepBJ.14HY~ 06MOTKY nOBblwa~ero TpaHC$OpMaTopa C K03Q­
~~~eHTOM T paHC¢OpMa4J.1H K = 6. npH 3TOM npoHCXOAHT aapRAKa eM­

KOCH1 Llepea BTOPlo14HYlO 06MOTKY TpaHccpopMaTopa, APocce l1b L 2'C2 
KopOTKoaaMKHYTYO IlHHJ.1~ $ H conpOTHBl1eHHe H2. ~eppHTbI B 11101HHIo1 ~ 
npeABapHTel1bHO npHBeAeH bI B Hac~eHHoe COcToRHHe TOKOM OT Io1C­

T04HHKa WT. 3TOT ~e TOK, npOTeKaR no BTOpIo14HO~ 06MOTKe TpaHC­
¢opMaTopa, pa3MarHH4HBaeT ero cepAe4HHK. ConpOTIo1BlleHHe R2 • He­

06XOAHMoe Alln YM e HbweHIo1R nOCl1eIo1MnYl1bCOB, Mano BllHReT Ha np04ecc 

3apnAa eMKOCTH C2(~ » R2/K2. napaMeTpbl cxeMbi nOA6Hpa~Tcn 

(1JR, L. La 

R212.Il, r--­

I 
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U(kB) 	 PHc.2. HarpY304HWe XapaKTepH ­
CTHKH TpaHCWOpMaTOpa 6es 3BeHa 

CEaTHH / 1/ H co 3BeHOM c~aTHR 
/ 2/.120 

80 
TaKHM 06pa30M, 4 TO K MOMeHTY spe­

MeH~ /-2 MKC/, KorAa Ha npRmeHHe
40 Ha e MKOCTH AOCTHraeT MaKCHMY ­C2 ~ Ma , cepAe4HHK TpaHc~opMaTopa ne ­

o 	10 20 30 4iJ RhO) peXOA~T B HaCbIIIleHHoe COCTORHHe. 
,M T.e. BbtnOIlHReTCR ycn oBHe 11VL 1C f 

:: 2 SW"'B/ Uo• r Ae S - ce4eHHe 
TpaHC$OpMaTopa, W - 4Hcno B/-1 T KO B B nepBH4Hoa:i 06MoTKe, l:!B 
n epenaA MarHHTH OH HHAyK"HH OT Ha4aIlb HOH AD HaCbt~eHHR, Uo - 3a ­

pRAHoe HanpRmeHHe. 


B pe3YIlbTaTe eMKOC Tb C2 p a3pR)I(aeTCR 4epe3 BTOPH4HYK) 0 6MOTKY 

32Ma rHH4eH Horo TpaHc~opMaTopa H HHAYKTHBHQCTb L2 Ha na pan ­
nenb HQ n OAKnK)4eHHbte KOpOTK03aMKHYTYC 060CTpR~yK) IlHHHK) H conpo­
TVl BneHHe Harpy3KH RHo cPPOHT Io1MnYllbca Ha HarpY3Ke /-200 He/ onpe­

Ael1ReTCR rna BH blM 06pa30M HHAYKT~BHOCTblO BTOP~4HOH 06MoTKH Tp aHC­
¢ opMaTopa , HaXOAR~erOCR B 3aMarHH4eHHOM COCTORH~~_ 3~eKT YC~ ­

l1eH~R M~HOCT~ MO*HO S~Ae Tb Ha p~c.2, rAe np~seAeHN Ha r pY30 4 -
Hble xa paKTep~cT~K~ T paHc~opMaTopa 6e3 3seHa c*aT~R / 1/ H co 
3seHOM c*aT~R / 2/. AnR HMnYll bca, ~opMHpy~erocR Ha SXOAe n H­
HHH q, npH p a 3pRA Ke e MKOCTJ.1 C

2
• m-1H~R RSl1AeTCA HeHac~eHHoH 

H o6na AaeT BOllHOB biM COn pOT J.1 SneHHeM PO~o r Ae Po - BOl1 HOBOe 
conpo THs neHHe l1HHHH B HacbI~eHHoM COCTORMHH, a ~ - 3~eKTJ.1 BHaR 

MarHHT HaR npoHH~aeMocT b /4/ . 3as~cR~aR OT aMnl1 HTiAbi TOKa B llJ.1 HHH. 
Ha ¢po HTe u MnYIlbca , pa c n poCT paHRlOUterOCR B HellHHe~Ho~ llHHJ.1~ 


C ¢>e p pvITOM, o6pa3ye rCR YAapHaR 311eKTpOMa r HHTHaR RonHa 14/ , npH­

BOAR~aR K YMeHbWeHJ.1~ AllHTel1bHOCT~ ~poH Ta AD 1 HC. ¢>POHT HM­

nYll bc a OTp a*aeTCR OT KOpOT K03aMKHYToro KOH4a llHHHH, ABH*eTCR 

KO BXOAY ll J.1 HH~ H ~opMHpyeT cnaA HMnYl1bCa B HarpY3Ke. n p~ 3TOM 

B HarpY3Ke B03HHKalOT nOCl1e~MnynbCbI, KOTopble MO*HO ycnoBHo pa3 -

AenHTb Ha TPH BHAa: 


1 . n0110raR IIcTyneHbKall, 06pa3YlOlqaRcR Y OCHOBaHHR cnaAa HM­

nYllb c a. 


2. KOllefiaHHR c nepHOAOM, paBHblM BpeMeHH ABoHHoro np06era 

BOllHbI no 3aMarHH4eHHoH llHHHH. 


3. IIHeAneHHble l1 KOlle6aHHR C neplo10AOM T > 1 MKC, B03HHKalOl14101e 

1013-3a HallH4HA TOKa BO STOPH4HO~ 06MoTKe TpaHc~pMaTopa 101 He­

nOllHOH pa3pRAKIo1 eMKOCTH C 2 K MOMeHTY ¢OpMHpOBaHHR cna Aa . 


nOAaSlleHHe Kone6aHH~ C ne pHOAOM, paSHbiM e peMeHH ABOHHoro 

npo6era no 3aMa r HH4eHHOH llHHHH /50 He/, CBOAHTCR K corllacosa-

HH~ llH H/.IIH q, C HarpY3Koi1 R II :: Po~ r Ae ~ - OCTaT04HaA
OCT 0 OCT 
3cj)(tleKTHsHaR MarHHT Ha R 	 npOHH4aeMOCTb :: 1). BIlHRH!;1eM OCTanb ­(IL OCT 
H~X 311eMe HT OS cxeMbi MO*HO n peHe6pe4b np/.ll paccMoTpeHH~ 3Toro T~­

2 

na KOlle6aH~H H3-3a fiOIl b~OH HHAY KTHBHOCTH BTOPH4HO~ 06MOTKH 
TpaHc~opMaTopa. 

B03HHKHOBeHHe "cTyneHbK~1I Ha cnaAe HMnYllbca 06yclloBneHo Ha­
IlH4He M n apa3HTHoH eMKOCTH npOBOAHHKa L 2 • COeA!;1 HR~e rO B~XOA 

TpaHc~opMaTopa co BXOAOM 06ocTpR~eH llHHHH, no OT HoweHH~ K 3eM­
ne, /.II HenOIlH~M 060cTpeHHeM HMnynbca B HeIlHHeHHOH IlHHHH. HenOll­
Hoe 060 c TpeHHe MomeT 6~T b YCTpaHeHo TOllb KO 3Ha4~Ten b H~M yeenH ­
4eHHeM An HHN 06ocT pR~eH l1H HHH, 4 TO He*en3Tellb HO H3- 3 a yeellH4e­
HHfI aMnllHTYAbi I IM eAlleHHblxl I Kone6aHHH . DllHRHHe npoBoAH~Ka L 2 
CBOAHTCR K MHHHMYMY e~60pOM ero reoMeTpHH. ~anbHeHwee CHH*eHHe 
y pOBHR II cTyneH bK /.II1I B03MO)f( HO 3 a C4eT HeKOTopo r o pacco rnacosaHHR 
BOllHOBo rQ conpOTHBlleHHR 3aMarH/.II4eHHO~ llHH!;1H c con pOTHBIleHHeM 
Ha r pY3 K!;1 ,. T. e . Bbl60pa Po < RH/JJlOCT' n pH 3TOM, KOHe 4 HO, B03HH­
Ka~T Kon e6aH!;1R C nepHOAOM, p aBHblM epeMeHH ABOHHoro npo6e r a no 
JlHHHH. OnTHManbHoe 3Ha4eHltte Po V""OCT nOA6Hpae TCR 3Kc nepHI~eHT a llb­
HO nYTeM H3MeHeHHR reOMeTpltt4 eCKHX pa3MepOB 06ocTpR~e~ JlHHHH 
/.II ¢epPHTOBbiX Kone~ B HeH. 

/l.l1R nOAael1eHHR "MeAlleHHblX" KonefiaHHH TpefiyeTcR c06nKJAeH!;1e 
HeCKonbKHx YCllOBH H. 

1 . TOK pa3MarHH4HsaHHn K MOMeHTy c pafiaTblsaHH R cxeM~ AOIl)f(eH 
HMeTb S0 3MO)f(HO MeHbwYKJ Be JlH4H HY. 3TO YCIlOBHe ller KO peaI1/.113yeTcR 
n p H HcnOllb 30 BaH~1H HMn YllbCHoro HCT04HHKa TOKa. 

2. KOMMYTaTop /THpaTpoH/ A011*e H 3aKpblBaTbCR K MOMe HTy non­
Horo pa3 pRAa eMKOCTH C2• 4TO AOCTHraeTCR nOAfiopo M COOTHowe H~R 
eMKocTeH C1 ~ C 2 (C 1< C 2K2 ) . 0 AaHHOM reHepaTope C 1 :: 0.7 C 2K 2. 

3. ConpoTHslleHHe R 2 AOIl*HO 6b1T b AOCTaT0 4HQ SeI1HKO, 4T0 6 b1 ne­
peBeCTH KOH TYP, 06pa30BaHHbI~ eMK OCTbKJ H BTOPH4HO~ 0 6MOTKOHC2 
T paHc~opMaTopa , B pe)f(HM, 6I1H3 KHH K anepIo10AH4eCKOMY . B TO me 
a peMR He c lleAyeT CIlHWKOM ysellH4 HBaTb c on poTHBn eHHe Reo Ta K KaK 
n pH 3TOM n p o HcxoAHT YMeHbweH He H a npR~eHHR Ha HarpY3Ke . 

PHC. 3. OCUHJlJlOrpaMMbI HMIlynbca HaQ 
BhlXoge reHep3Topa. ConpoTHBne HHe 
Ha rpY3I<H 75 OM, aMnnHTyga 100 KB. 
CK OPOCTb pa3Bep TKH: a

8' 500 Hc/geneKHe, 6 - 2 Hc / gen e HHe . 

~opMa HMnynbca HanpR)f(eHHR Ha Ha rpY3Ke RH = 75 OM np~ paall~ 4 ­
Hbi X CKOPOCTfl X p a 3Be pT KH nOKaaaHa Ha pHc.3. AMnllHTYAa ~Mnynbca 

UH = 100 KB np~ 3apRAHo M HanpnlKeH~H U3 = 50 KB. I\I1~TeJlbHOCT b 
cnaAa He npe B~rnaeT 1 HC /nocTonHHo~ Bpe MeH!;1 H3Me pHTe I1bHOH ~e nH / . 

OTHocHTenbH a R BellH~HHa aMnnHTYAbi nOCI1eHMnynbcoB He npeB~waeT 

~15% . 
B~COKoeonbTH~~ TpaHc¢>opMaTOp HMeeT 4eT~pe CHMMeTpH4HO pacno­

llOiKeHH~e OAHOSHTKOBbie n e pB/.II4Hble OGMOTKH H ABe 6-SHTKOBble STOPH4­
Hble 06MOTKI-l. 06MOTKH HaMOTaHbI Hn weCTIo1 n e pMalllloeBbix cepAe4 H~1Kax 
0 5 utHM Ce4e H&.1eM 200 MM 2. - KOItAeHCuTopUuR 6C:lTape n, COCTOR~uRC1 

3 



1013 Tpex KOH,QeHcaTopOB THna HM70-0,lY3, pacnono~eHH~X CHMMeTpH4­
HO OTHOCHTenbHO THpaTpOHa AnR YMeHbweHHR napa3HTHOH HHAYKTHBHO­
CTH. CSR3b C nepBH4H~MH BHTKaMH TpaHC$OpMaTOpa ocy~eCTBnReTCR 
4eT~PbMR Ka6enRM" PK-50-70-1 1 An"HO" 2,0 M. LI - napa3"THaR 
HHAYKTHBHOCTb paapRAHoro KO HTypa. EMKOCTb C2 co6paHa 1013 KOHAeH­
caTopOB T"na K-75-35. 

060CTpR~aR KOpOTK03aMKH YTaR nHHHR KoaKcHal1bHoro THna AllHHO~ 
1,5 M COAeplfG1T Qepp"TOB~e Konb~a 600HHK32x20x6 , 3anonHeHa TpaHC­
$opMaTopH~M MacnOM 101 06llaAaeT BOllHOB~M conpOTHBne HHeM po =30 OM. 

reHepaTOp pafiOTaeT C 4acTOTOH AO 50 r 4. OCHOBHaR pac c e HBae­
MaR M~HOCTb B~AenReTCR Ha raCR~eM conpOTHBlleH HH R • HafipaHHOM 
"3 pe3"CTOpOB T"na TBO -60 . 2

BpeMeHHaR HecTaoHllbHoCT b nonO);(eHHR cnaAa HMnynbca Ha HarpY3Ke 
~t onpe,qellReTCR HeCTa6Hllb HOCTb~ 3apRAHor o HanpR~eHHR (6 t = 
:: 1 MKC AU S/ Ug). Ta KHM 06pa30M, Am~ AOC,TH)f(eHHR At < 1 HC He06xo­
AHMO CraOHllH3HpOBaTb 3apRAHoe HanpRmeHHe C T04HOCTb~ 0 ,1%. 
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ilonfiHJloo r. B., neTpoD B.A., "'aTeeo A.A. P13-84-824 
t1arHHTHhIfi reHepliTOp BWCOKOBOJIhTHbiX HMnynbcoB 

C KOPOTKHH cnaAOM 

OnncaHa cxeHa reHepaTopa, nOSBOluuoDlero nonyqHTb Ha 
llarpYSKe 75 OM HMtlynhc HanpRneHHfI C aMnnHTYJl,Ot'l AO 100 K8. 
epeMeHeM cnAAa MeHee I IIC II OTItOCHTenhHofi aMnnHTYAoA nocne­
HMnynbcoB He Gonee 15%. B reHepaTope HcnonhsyeTcfI KOpOTKO­
3aMKflYTast nHHHR, sanonHeHHaR cPepPHToM, B KOTOP01l: OCSpasYJQTCfI 
YA3pHbIe BOJ1Hb1. Jlnft nOBbDlIeHHSI HOI!lHOCTM npHMeHReTCR MarHHTHoe 

3seHO. KOl'tMYTaTOpOti RsnSleTCSI THpaTpOH TrlO··2500/50. PaCCMOT­

peHbl OCHOBHble npH1.IHHbI cyuteCTBOBaHHR nocneHMnynhcoB H cnocoCSbl 

YMeHbwelfHR HX ilMrUlHTYAbi. 

PafiOTa BhJnOJlHella B OTAene HOBhIX MeTO,JlOB YCKopeHHR murn:. 

lIpenPIIHT Ol51.eAHHeJfHOrO IIHCTIITYTa qepKIIIX HccnC!AOIJIlJIHI • .QyOHa 1984 

nepeBOA A.B.llHuTpeHKo 

Dolbilov G.V., Pet rov V.A., Fateev A.A. 1'13-84-824 
Magnetic Generator o f Hinh Voltage Pulses 
with a Short Decay Time 

The scheme of a generator allowing to obtain the vol­
tage pulse ampli tude up t o 100 kV, pulse decay time less 
than 1 ns and relative amp litude of afterpulses not more 
than 15: on the l uad 75 i s described. A filled ferrite short 
ci r cui ted l ine forminn shock waves is used in the generator. 
Magnetic uni te is used to rise the power. Thyratron TCII­
2500/50 i s il commut ator . The main causes of the existence 
of t he .afterpuls('s .and the ways of their amplitude reduction 
are considered. 

The investigation has been performed at the Department 
of New I\ccclerllt ion lfe thods, JINR. 
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