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Oaapelt'IKa K., Jl&JTKHH ll.K. Pl3 - 10432 
CXeMbl 38DyCK8 H KOHTpOIUI pa60Tbl Bb!COKOBOnbTHb!X reHepaTOpOB 

Pa3p860T8Hbl 3neKTpOHHbl8 CX8Mbl 6biCTpOI"O 3anycKa H KOHTpOnSI pa-
60Tbl CHCT8Mbl l!bJCOKOI!IonbTHbiX l"eHe p8TOpOB, HCD011b3yeMbJX llnll DHT8HHSI 
HCKpOI!ii>IX K8Mep. CXeMa 3anyCit8 l!blllonReRa H8 OCHOBe naMDbi fJ.1-3Q 
R nonynpoBOllHRKOBbiX TJI8H3RCTopoe KT603E, pa6oTaJOWHX B naBHHHOM pe
lKHMe. CxeMa KOKTponsr CMOKTHpoeaHa Ha HHTerpanbH&IX cxeMax cepHH TT ll. ' 
CHCT9M8 llnRTe~HOe Bp8MSI pa60T88T H8 M81"HHTHOM HCitpOBOM CDeKTpo
M8TJI8 OJ.1 $1H R nolta3ana !I&ICOKYJO 3JtcnnyaT!IUHOHHYIO saaelKHOCTb. 

Pa6oTa BblnonReHa B lla6opaTopaR SlllepHbJX npo6neM OJ.1$1J.1. 

Coo4*ieBBe 06w.1111•eaoro UC:TIITYT& UelHIWX BCCJieJIOa&X•A. .zly6Ha 1977 

Ondreichka K., Lytkin L.K. P13 - 10432 I 
i 

A Trigger CircuitG::~r;~~~~ol for High-Voltage ~I 

Electronic fast trigger and control circuits have 
been designed for a system of high-voltage generators used 
for spark chamber supply. The trigger circuit has been con 
structed on the basis of the tube fJ.1-30 and semiconduc-
tor transistors KT603E operating in a shower regime. J 
The control scheme has been constructed of integral cir
cuits of TTJI type. For a long time, the scheme was tes 
ted on the magnet spark spectrometer of the Joint Institut~ 

for Nuclear Research and was found to be highly fail-safe. ' 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 

Communication of tbe Joint Institute for Nuclear Research. Dubna 1977 
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1. CxeMa 3anycKa 6biCOKoeoAblnHbiX zeHepamopoe 

K uacToJI~eMy apeMeHH pa3pa6oTauo 6onLllloe 'IHcno 

CXeM 6LICTporo 3anycKa reuepaTOpOB BhiCOKOBOJlhTHhiX 

HMIIYJihCOB .I{JIJI nHTaHHJI HCKpOBhiX H CTpHMepHhiX KaMep 
/eM., uanp., /I-3/ /. 0.I{HaKo .I{aneKo ue ace 3TH cxeMLI 

o6na.I{aiOT H XOPOlllHMH HMIIYJihCHO-BpeMeHHhiMH napaMeTpa

MH H BhiCOKOH 3KCIInyaTaU.HOHHOH Ha,I{e)I(HOCThiO. 

3a BpeMJI .I{JIHTeJihHOH 3KCIInyaTaU.HH MarHHTHOrO HCKpO

BOrO CneKTPOMeTpa 01UIJ1 HaMH 6LIJIH onpo6oBaHhl IIO'ITH 

BCe IIpHHU.HIIHaJILHO pa3JIH'IaiOillHeCJI OIIy6JIHKOBaHHhie CXeMhl 

6LicTporo JanycKa BLICOKOBonLTHLIX reuepaTopoa. Ha oc

HOBe 3THX HCIIhiTaHHH y,AaJIOCh pa3pa6oTaTh HOBhiH BapHaHT 

CXeMhl 3aiiyCKa, B KOTOpOM opraHH'IeCKH CHHTe3HpOBaHhl 

OTAeiihHhle ny'llllHe AOCTH)I(eHHJI CyllleCTBYIOillHX CXeM H 

nonyqeuhl onTHManLuLie pa6oque xapaKTepucTHKH. CxeMa 

OTJIH'IaeTCJI llpOCTOTOH HCnOIIHeHHJI H Ha,I{e)I(HOCThiO B pa-

6oTe. TaK, HHTeucuauax 3KcnnyaTau.ux 3Toii: cxeMLI 6onee 

ABYX neT B 3KcnepHMeHTanLuoii: ycTaHOBKe npoxoAHT 6e3 

KaKux-nu6o nepeuacTpoeK ee yJnoa unu 3aMeHLI 3neMeu

TOB. 
Tipuuu.unuanLuax cxeMa JanycKa reuepa Topoa npuaeAe

Ha Ha pUC. 1. flepBhiH KaCKaA - YCHJIHTeJih H HHBepTop -

BhiiiOJIHeHhl Ha naBHHHhlX TpaH3HCTOpax C orpaHH'IeHHOH 

o6nacTLIO o6beMuoro JapxAa KT603/I/.BTopoii: KacKaA 
co6pau H3 Tpex nap /2/ TaKHX )l(e TpaH3HCTopoa. ,Il;nx no

Bhlllleuux uanpx)l(eHHJI naauuuoro npo6ox Ka)I(.I{OH naphl ouu 

COCTaBneHhl H3 6IIH3KHX no .I{aHHOMY napaMeTpy nocneAO
BaTeJihHO COeAHHeHHhiX TpaH3HCTOpOB. qyBCTBHTeJILHOCTh 
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BToporo KacKa.D.a cocrasmieT 1,572 B. Ilpu no.D.aqe JarrycKa

romero HMrrynbca npoucxo.D.HT cpa6aTbiBauue rrepsoH: naphi 

TpaH3HCTopos T 3 T 4 , a 3aTeM, 3a cqeT pocTa nepeuanpH

:>KeHHH Ha KOJIJieKTOpe, cpa6a TbiBalOT llOCJie.IJ.OBa TeJibHO napbl 

TsT6 H T7 Ta. EMKOCTH c4,c5,C6 CTaHOBHTCH nocJie.D.o

BaTeJibHO llO.D.KJIIO'IeHHbiMH K Harpy3Ke, KOTOpOH HBJIHeTCH 

nepsaH ceTKa JiaMITbl rH-30. BpeMH HapacTaHHH HMITYJibCa 

.D.O aMnJIHTY.D.bi 600 B MeHbWe 2 He, .D.JIHTeJibHOCTb - 20 HC. 
JlaMna rlf- 30 HCITOJib30BaHa .D.JIH 3anycKa B03.!J.YWHOro 

pa3pH.!J.HHKa P, CTOHll(ero B CXeMe pa3MHO:>KeHHH BbiCOKO

BOJibTHbiX HMnynLcos. Pa3pH.D.HHK co.D.ep)I{HT ITO.IJ.:>KHraromuH: 

3JieKTpO.IJ. KepaMH'IeCKOrO THITa. 

IlapaMeTpbl CXeMbl 3anycKa CJie.D.YIOIUHe: 'IYBCTBHTCJib

HOCTb ITO BXO.D.HOMY HMITYJibCY = -0,17 0,15 B; aMITJIHTY.D.a 

BhiXO.IJ.Horo HMnynLca = - 4,5 -~5 KB; nonHaH Ja.D.ep)I{Ka 

npOXO)I(.IJ.eHHH HMilYJibCa - He 6onee 20 He; qacTOTa pa6o

Tbl - .D.O 10 KF~. 

2. CxeMa KOHmpo ... u u UHOUKa~uu pa6ombl 
cucmeMbl BbJCOKOBO/lbmHbJX zeHepamopoe 

IIpaKTIIKa pa6oTbi c THITH'IHbiMH RC - BbiCOKOBOJibTHbiMII 

reHepaTopaMJI CBH.D.eTeJihCTByeT 0 TOM, 'ITO B 3THX ycT

pOHCTBaX HaH60Jiee CJia6biM MeCTOM HBJIHeTC.II CHCTeMa 

BbiCOKOBOJibTHbiX KepaMH'IeCKHX KOH.IJ.eHca TOpOB, KOTOpbie 

cpaBHJITeJibHO qacTO BbiXO.!J..IIT H3 CTpOH. IlpH'IHHOH TOMY -

06bi'IHO CBepXBbiCOKaH llJIOTHOCTb TOKa KOMMyTali,HH, npu

BO.D.Hll(aH K BbiCOKliM Y.D.apHbiM MeXaHH'IeCKHM .Harpy3KaM 

ua KepaMHKy. Pa3pyweuue KOH.D.eHcaTopos conposo:>K.D.a

eTcH 3JieKTpH'ICCKHM npo6oeM II 3aKopa'IHBaHHeM HCTO'I

HHKa BbiCOKOBOJibTHOrO llHTaHHH Ha 06ll(y10 3eMJI.IIHY10 IIIHHY • 

II03TOMY npH HCllOJib30BaHHH B pa6oTe CHCTCMbl reHepa

TOpOB C 60JibWHM CYMMapHbiM 'IHCJIOM KOH.D.CHCaTOpOB, 

COCTaBJI.IIIOll(HM HCCKOJibKO COT, OCTpO BCTaeT 3a.D.a'la 0 

Ha,L\C)I{HOM KOHTpOJie H HH.!J.HKali,HH $aKTa B03HHKHOBCHHH 

3aMb1KaHH.II BbiCOKOBOJibTHbiX li,CllCH. }J;JIH pelllCHHH :HOH 

3a.D.a'IH HaMH pa3pa6oTaHa COOTBCTCTBYJOIUaH CXCMa • 

CxeMa H3o6pa)l{eHa ua puc. 2, a speMeHHaH .D.HarpaMMa 

ee pa6oTbl - Ha puc. 3. CxeMa KOHTponupyeT 13 He3asu

cHMbiX TO'IeK I oua ycnewuo ucnbiTaHa TaK)I{e u c 25 sxo.D.-
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Puc. 3. BpeMeHHaJI ouazpaMMa pa6ombl cxeMbl KoHmpoAJI. 
J • MOMeHm 803HUKH08eHUJI npo60JI 8 KOHIIIPOAUpyeMOM 
8biCOK080AbiiJHOM zeHepamope; 2 - Q811JOMQIIJU'leCKOe OIIJKAIO· 
'leHue 8biCOKozo Hanp.RJKeHUJI; 3 - 8KAIO'leHue PY'lHoii 6Ao
Kupo8KU cxeMbl KOHmpoAJI; 4 - py'lHoii nepe8oO cxeMbl 
8 pa6o'lee COCIIJOJIHUe C nOMOIJibiO KHOnKU "C6poc ". 

HbiMH UeDJIMH/. ,LJ;a T'iHKaMH JIBJIJIIOTCJI .IJ.BYXDJie'leBbie OMH

qecKHe )J.eJIHTenH uanpJI:>KeHHJI ua 100 MOM. Bxo.IJ.HbiM nopo

roBbiM 3JleMeHTOM Ka:>K)J.OrO KaHana Bbi6paH TpHrrep lllMHTTa 

C BbiCOKHM BXO)J.HbiM CODpOTHBJieHHeM • 150 K0M H BbiXO)J.OM 

ua 3JieMeHTbl TT JI. IloTeuuuan nopora cocTaBnJieT 1 ,05 B. 
OT BbiCOKoro uanpJI:>KeHHJI BXO.IJ. TpHrrepa 3aiUHIUeH 3JieMeu

TaMH Rl cl H )J.HO)J.aMH ,n;l -:- ,n; 5. 

IlpH HOpMaJibHOM BbiCOKOBOJlbTHOM HaDpJI:>KeHHH Ha KOHT

pOJIHpyeMbiX TO'iKaX, Ha BbiXO)J.e TpHrrepa lllMHTTa DOTeH· 

UHaJI COCTaBJIJieT 1 ,2 B, 'iTO COOTBeTCTByeT Ha BbiXO)J.e 

JIOrH'ieCKOMY COCTOJIHHIO "1". ECJIH KOHTpOJIHpyeMOe Ha • 

npJI:>KeHHe He .IJ.OCTHraeT noporoooro 3Ha'leHHJI, To BbiXO.IJ. 

TpHrrepa COOTBeTCTByeT JIOrH'ieCKOMy "0". CHrHaJI C TpHr

repa nocne HHBepTHpooaHHJI npoXO.IJ.HT qepe3 "oopoTa" 

3aOHCH /B TO'iKe 8 JIOrH'ieCKaJI _:_• 1 "/ B 3aDOMHHaiOIUHH 

3JieMeHT = RS -TpHrrep. C TO'IKH Q RS -TpHrrepa CHrHan 

npoxo.IJ.HT Ha cxeMy 2 HJIH-HE, pacwupeHHYIO .IJ.HO.IJ.aMH 

,LI;l8 .IJ.O 13 HJIH-HE /25 HJIH-HE/. IloTeHUHan TO'IKH C 
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IIepeXO,IJ;HT H3 COCTOHHHH JIOrH'leCKOrO "0" B COCTOHHHe 

"1". llpH 3TOM /eM. pUC. 3/: 

a/ TpHrrep ,D. 1 3aKphiBaeT aopoTa 3aiiHCH H 3arrycKaeT 

O,IJ;HOBH6paTop 0 1 , KOTOpbiH 3a,IJ;aeT BpeMH, He06XO,IJ;HMOe 

,LI;IIH 3ap.H,IJ;KH pa60'IHX eMKOCTeH KOHTpOIIHpyeMhiX BhiCOKO

BOJibTHbiX reHepaTOpOB ,!J;O HOMHHaJibHOrO HaiipH~eHHH H 

6noKHpyeT aopoTa X Ha 3To apeMH; 

6/ O,IJ;HOBH6paTop 0 3 C 3a,IJ;ep~KOH 400 MKC rrepeBO,IJ;HT 

3arroMHHaiOII.{He RS - TpHrrephi a HCXO,IJ;Hoe cocTOHHHe. 

,LJ.aa HHBepTopa a uerrH F BMecTe c eMKOCThiO C.~ Bhl

rronHHIOT li>YHKUHH CHHXPOHH3aUHH cHrHanoa F H H. CHrHan 

C O,IJ;HOBH6paTOpa 01 CBOHM 3a,IJ;HHM CIIa,IJ;OM 3aiiyCKaeT 

O,IJ;HOBH6paTOp 0 2 , HMIIYIIhC C KOTOpOrO OTKpbiBaeT BOpOTa 

3aiiHCH /TO'!Ka B I H O,IJ;HoapeMeHHO 6noKHpyeT rroaTopuyro 

3aiiHCh O.D,HOBH6paTopa 0 1 . EcnH ao apeMH 3arrHcH ua o.D,

uo:H HJIH 6onee KOHTpOIIHpyeMhiX TO'IKaX Haiip.H~eHHe OKa-

3hiBaeTcH HH~e rroporoaoro 3Ha'leHHH, To JarroMHHalOII.{He 

RS - TpHrrephi a cooTBeTCTBYIOIUHX Kauanax KOHTponH H3-

MeHHIOT CBOH COCTOHHHH. B CBOIO O'lepe,IJ;h, CHrHaJihl C HX 

Q -BhiXO,!J;OB H3MeHHT COCTOHHHe IIOTeHUHaJia B TO'IKaX 

C H F .llpH 3TOM aopoTa X y~e pa36noKHpoaaHhl H CHrHan 

rrepeBO,IJ;HT TO'IKY E B COCTOHHHe norH'leCKOro "0". TpHr

rep ,lJ. 2 Bhlpa6a ThiBaeT CHrHan Ha OTKJIIO'leHH~ KOHTpOJIH

pyeMOrO BhiCOKOBOJihTHOrO IIHTaHHH H CHrHaJI Q Ha 6nOKH

pOBKy aopoT 3aiiHCH /To'!Ka B /. 0,IJ;HoapeMeuuo BKJIIO'la

IOTCH naMIIO'IKH HH,IJ;HKaUHH cHruanaMH Q c RS-TpHrrepoa, 

COCTOHHH.H KOTOphiX H3MeHHJIHCh BO BpeMH 3aiiHCH. 

ilOCJie ycTpaHeHHH HeHCIIpaBHOCTH B KOHTpOnHpyeMbiX 

reHepaTopax cxeMa 6noKHpyeTcH TyM6nepoM 81 ,IJ;nH rro,IJ;

HHTHH BhiCOKOrO HaiipH~eHHH )1,0 HOMHHaJihHOrO 3Ha'leHHH. 

3aTeM COCTOHHHH BCeX TpHrrepOB CXeMhl IIepeBO,IJ;HTCH 

B HCXO,IJ;HOe IIOJIO~eHHe C IIOMOII.{hiO KHOIIKH "C6poc". 

CxeMa 3aii.{HThi co6pana ua HHTerpanhHhiX cxeMax THna 

1JI1i553 H 1 TK551 a O,IJ;Ho:H H'leB:Ke CTaH,IJ;apTa "BHIIIHH". 

B 3aKIIIO'leHHe aaTopaM rrpHHTHO rro6naro,IJ;apHTh 

A.A. THIIKHHa H A.<l>.llHcapeaa 3a ueHHhle o6cy~,IJ;eHHH H 

IIO,IJ;,IJ;ep~KY B pa6oTe, A.li.Eropoaa, r .C.PeaeHKO H B.B.Op-

nosy 3a IIOMOII.{b B MOHTa~e H 3KCIInyaTaUHH CXeM. 
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