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resepaTop naps&lx sMnym.coe 

Onscas reaepaTop napRbiX HMnym.coa, a&monaeaa&ll! sa ocsoae Tpaa-
3BCTopaoro xmo'la MaxcsMan&aoro Toxa, KOTOp&lll scnom.3yeTcH a reaepaTope 
D.nSI 38pSUl8 apeMSI38ll810WBX XOHll8HC8TOp08, llnH ljlopMHpOB8HifSI HMDYllbCOB 
xax BMnym.cs&III HCTO'IHHK c O'leH& M811hiM B&IXOllH&IM conpoTsaneaseM. CxeMB 
Knl0'18 n03aonsna Tax)l(e no1!y'lRTb perynspyeM&Ie no aMnnRTYlle B&IXOllH&Ie 
RMnym.cbl npa xopoweil aarpy30'IHOII cnoco6socTH B&IXOllHbiX ljlopMHpoaaTenell 
Toxa. 

Pa6oTa Bblnonaesa B na6opaTOpBB BbiCOXHX aaeprsll OIH!I1. 

Coo6messe 06'beD.ssessoro HHCTHTyTa SUlepHbiX sccnenoaassi! • .Uy6sa 1978 

Grachev A.G. 13 - 11785 
Pair Pulses Generator 

A p:tir pulses generator is described. It is designed on 
the base of transistor key of. maximum current which is used in 
a generator to charge timesetting condenser to form pulses as 
a pulse source with an extremely small output resistance. The key 
scheme permits to obtain output pulses adjustable over amplitude 
at a good loading cap:tbility of output current shapers. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 
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B na6opaTopHhiX ycnoBH.IIX qacTo Heo6xo~HMO HMeTb 
Manora6apHTHhle, Ha~e:>KHhle B pa6oTe npH6ophl, B TOM 
'IHCne H reHepaTophl, pa6oTaJOIQHe Ha cornacoaaHHhle no 
Harpy3Ke Ka6enH. TaKHM Tpe6oBaHH.IIM BO MHOrOM OTBe'laeT 
reHepaTop napHhiX HMnynLCOB, paccMaTpHBaeMhiH HH:>Ke. 
3a~a10IQHH KacKa~ :noro reHepaTopa BhlnonHeH no cxeMe 
O~HOBH6paTopa Ha TYHHenbHOM ~HO~e /T lJj C BpeMJI3a~aJO
IQeH RC - ueno'IKOH I puc. 1/. IlpHHn;Hn ~eii:cTBHB 3Toro 
KacKa~a no~po6Ho onHcaH B pa6oTe/ 1/. qacToTa reHepa Topa 
H3MeHBeTCJI CK.fo'IK006pa3HO nyTeM nepeKnJO'IeHHJI KOH~eH
CaTOpOBCl,C2,C3.8 nO,Illl;Hana30HaX OHa perynHpyeTCJI nnaBHO 
C nOMOIQbiO MHHHaTIOpHOrO rennHnOTa R3 THna "raMMa". 
C uenLJO yMeHLWeHHB noTpe6nseMoii: KacKa~oM 3a~aroiQero 
reHepaTopa MOIQHOCTH BhiXO~HOH CHrHan C Hero CHHMaeTCJI 
C nOMOIQbiO 6eCTOKOBOrO B HCXO~HOM COCTOJIHHH TpaH3HC
TOpHoro KniD'Ia MaKCHManLHoro TOKa KMT, BhlnonHeHHoro 
Ha ~BYX npOTHBOnOnO:>KHhiX no npOBO~HMOCTH TpaH3HCTOpax 
T3 H T4 . He~HclxllepeHn;HpoaaHHhiH HMnynLc, CHHMaeMhiH c 
3Toro Kmoqa, no~aeTcB Ha cxeMy reHepaTopa napHhiX 
HMnynbCOB, a ~HclxllepeHD;HpOBaHHhiH - BhiBe~eH Ha BhiCOKO
'IaCTOTHhiH pa3'beM ~nB CHHXpOHH3aD;HH OCD;Hnnorpaclloa.BBH-

~y ManoR noTpe6nJieMOH MOIQHOCTH H O'leHb HH3KOrO BhiXO~
HOrO conpoTHBneHHB cxeMa KniD'Ia B reHepaTope napHhiX 
HMnynbCOB HCnOnb3yeTCJI ~nB 61dCTpOrO 3apB~a ero BpeMJI· 
3a~a10IQHX KOH~eHCaTOpOB H ~nB cllopMHpOBaHHJI HMnynbCOB 
pa3nH'IHOrO Ha3Ha'leHHJI, BKniO'IaJI H BhiXO~Hide HMnynbChl, 
perynHpyeMide no aMnnHTy~e. 

linoK- cxeMa reHepa Topa napHhiX HMnynLcoa npHBe~eHa 
Ha puc. 2. 0Ha COCTOHT H3 TaKTOBOrO reHepaTOpa /Tr /; 
cllopMHpOBaTenB HMnynbCOB, BldnOnHeHHOrO Ha OCHOBe TpaH-
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Puc.2. liAoK- cxeMa zeHepalllopa napHbiX uMnyAbcoe. 

3HCTOpHoro KJIIO'Ia MaKCHMaJILHoro ToKa KMT; 4Ja30HHBep
Topa HEl; 4JopMHPOBaTeneil <I>Hl H <I>H2~ HMnynLcoa 3a~aH
HOH ~HTeJILHOCTH no noJIO)KHTeJILHOMY nepena~y Hanp.H)Ke
HH.H Ha BXO~e; 4JopMHpOBaTeJI.H Ha TpaH3HCTOpHOM KJIIO'Ie 
MaKCHMaJILHoro TOKa KMT2 ~JI.H 6blcTporo 3ap.11~a KOH~eH
ca TOPOB Cl7C3; reHepa Topa noCTO.HHHOro TOKa rrrT ~JI.H 
JIHHeiiHoro pa3p.H~a KOH~eHcaTopoa Cl-:-C3 ;cocTaBHoro 3MHT· 
TepHoro nOBTOpHTeJI.H 3Il; ~HCKpHMHHaTopa Hanp.H)KeHH.H 
HH3KOrO ypOBHJI )l;HY, BblnOJIHeHHOrO Ha OCHOBe TYHHeJibHO
ro ~HO~a H ~HI}KIJepeHD;HaJibHOrO TOKOBOrO KJIIO'Ia; 4JopMHpOBa
TeJI.H HMnyJILCOB <1>113; HCTO'IHHKa peryJIHpyeMOrO CTa6HJIH· 
3HpOBaHHOrO Hanp.H)KeHH.H nHTaHH.H /PH CIT/; 4JopMHpOBa TeJI.H 
peryJIHpyeMbiX no aMnJIHTy~e BbiXO~HbiX HMnyJILCOB C TpaH-
3HCTOpHbiM KJIIO'IOM KMT-3. 

IlpHHn;HnHaJILHa.H cxeMa ~ayx nepBbiX no 6noK- cxeMe 
4JopMHpoaaTeneil <I>Hl H <I>H2 npHBe~eHa Ha puc. 3. TaKHe 
4JopMHpOBa TeJIH HHOr~a Ha3biBaiOT ~HcWlepeHD;HpyiOID;HMH KaC
Ka~aMH/ ~.1, HJIH O~HOBH6paTopaMH73/. IlOCJie~OBaTeJibHOe 
BKJIIO'IeHHe HX n03BOJI.HeT noJiy'IHTb 3a~aHHYIO 3a~ep)KKY 

HMnyJibCa, onpe~eJI.HeMyiO nepBbiM 4JopMHpOBaTeJieM, H ~JIB· 
TeJibHOCTh, onpe~eJI.HeMyiO BTOpbiM 4JopMHpOBaTeJieM. <l>op
MHpOBaTeJIH TaKOrO THna B reHepaTope napHbiX HMnyJibCOB 
BblnOJIHeHbl Ha HHTerpaJibHbiX CXeMaX lJIJi553. 

IlpHHD;HnHaJibHa.H CXeMa KaHaJia 4JopMHpOBaHH.H BTOpOrO 
napHoro HMnynLca, perynHpyeMoro no 3a~ep)KKe, npHBe~eHa 

Ha cxeMe puc. 4; 
,ll;JI.H 6blcTporo 3ap.11~a apeM.H3a~aroiD;HX KOH~eHcaTopoB 

C3-:-C5cxeMbl npHMeHeH 4JopMHpoaaTeJIL c TpaH3HCTOpHbiM 
KJIIO'IOM MaKCHMaJILHoro TOKa KMT2, BblnoJIHeHHbiH Ha 
TpaH3HCTopax Tl H 'I2. KJIIO'I 3anycKaeTc.H oTpHn;aTeJILHbiM 
HMnyJILCOM, no~aaaeMbiM Ha axo~ TpaH3HCTopa Tl. ToKOM 
TpaH3HCTOpa 'Il OTnHpaeTC.H /~0 HaCbiiD;eHH.H/ TpaH3HCTOp 
T2, H qepe3 ero ae6onLwoe conpoTHBJieHHe nepexo~a 3MHT
Tep-KonneKTop H KOH~eacaTopa C2 6blcTpo, npaKTH'IeCKH 
~0 Hanp.H)KeHH.H nHTaHH.H, 3ap.H)KaeTC.H O~HH H3 BpeM.H3a~aro
ID;HX KOH~eHCa TOpOB C3-:-C5. IlpH 3TOM eMKOCTb KOH~eHCa
Topa C2, wyHTHpyroiD;ero ~Ho~ B n;enH cMeiD;eHH.H TpaH3HCTopa 
T2.~oJI)KHa 6h1Tb 3Ha'IHTeJILHO 6onLwe eMKOCTeil KOH~eHca
TopoB C3-:-C5. C OKOH'IaHHeM HMnyJILCa TpaH3HCTOpb1 KJIIO'Ia 
KMT2 3anHparoTc.H, H no~KJIIO'IeHHbiH K HeMy apeM.H3a~aro
ID;HH KOH~eHCaTOp Ha'IHHaeT JIHHeHHO pa3p.H)KaTbC.H qepe3 
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Puc.3. tPopMupoeameAb nepeozo 3aoepxaHHozo UMnyAbca. 

Ill 

Puc.4. CxeMa ,PopMupoeaHUJI uMnyAbca c pezyAupyeMoii 
3aoepxKoii. 

reHepaTop IIOCTOHHHOrO TOKa riiT, BbiiiOJIHeHHbiH Ha TpaH-
3BCTOpe T3. OcuBnnorpaMMa BMIIYJILca uarrps:>KeHBH ua 
apeMH3a,IJ;aiO~eM KOH,IJ;eucaTope rrpBBe,IJ;eua ua puc. 5. CKo
pocTL pa3pH,D;a apeMH3a,IJ;aiO~Bx KOH,IJ;eucaTopoa C37 C5, orr
pe.IJ;eJIHIOIQas apeMeHHYIO Ja,D;ep:>KKY BToporo rrapuoro BM-
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nym.ca reHepaTopa, perynHpyeTCJI c noMo~J.ro reJIJIHnoTa 

R8 THna "raMMa". 

11MnyJihC:bl HanpJI:>KeHHJI C BpeMJI3a,D;aiO~HX KOH,D;eHca

TOpOB no,D;aiOTCJI qepe3 COCTaBHOH 3MHTTepH:biH nOBTOpHTeJih 

ITpaH3HCTop:bl T4,T5/ Ha .AHCKPHMHHaTop HH:>KHero ypoBHJI 

,LUIY, BhlnonHeHH:biH Ha TYHHeJIJ.HOM .IJ;HO.IJ;e T ,D; H TpaH3HC

Topax T6, T7 .IJ;Hclxl>peH.u;HaJIJ.Horo TOKOBoro KJIIO'Ia. BhlXO,A

Hoe HanpJI:>KeHHe .AHCKPHMHHaTopa qepe3 TpaH3HCTop T8 
H conpoTHBJieHHJI Rl6, R21 no.IJ;aeTcJI Ha <lJopMHpoaaTen& 

3a.IJ;ep:>KaHHoro HMnyn&ca ~113. 

IIonHaJI npHHIJ;HnHaJIJ.HaJI cxeMa reHepaTopa napH:biX 

HMnyJihCOB npHBe,AeHa Ha puc. 6.113 3TOH CXeMbl BH,Il;HO, 'ITO 

-~Zv. 

I ~ 
l<-l2v JdC 

Puc.6. llpUHI-#UnuaAbHa.R cxeMa zeHepamopa napHbtXUMnyAb
coe. 
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C«lJOpMHpOBaHHlde HMnyJihCld reHepaTopa napH:biX HMnyJihCOB 

no,D;aroTcJI qepe3 cMeCHTeJIJ. IHa MO.IJ;yne M
3

a I H HHBepTop 

IHa MO.IJ;yne M35 I Ha BhlXO.IJ;Hhle pa3'heM:bl reHepaTopa H 

Ha COBMe~eHHYIO CXeMy peryJIHpOBKH aMnJIHTY.IJ;hl B:biXO,D;· 

Hhlx HMnyn&coa I puc. 7 I. 

Pc.7. CxeMa pezyAupoeKu aMnAumyobt ebiXOOHbtX uMnyAb
coe c coeMerqeHHbtM zeAAunomoM. 

CxeMa perHJIHpOBKH aMnJIHTY.A BhiXO.IJ;Hhlx HMnyn&coa 

COCTOHT H3 .D.BYX CTa6HJIH3HpOBaHH:biX pa3HOnOJI.HpH:biX HCTO'I· 

HHKOB nHTaHHJI, B:biXO,Il;Hlde HanpJI:>KeHHJI KOTOp:biX peryJIH· 

PYIDTCJI c noMo~&ro nepeKJIIO'IaeMoro TyM6nepoM T ren

JIHnoTa R3, H .D.BYX <iJopMHpoaaTene:H B:biXO.D.Hhlx HMnyn&coa, 

BhlnOJIHeHH:biX Ha TpaH3HCTOpH:biX KJIIO'IaX MaKCHMaJihHOrO 

TOKa KMT3,4 ITpaH3HCTOphl T5,T6 H T7,T8 1. AMnJIHTY.Aa 

B:biXO)J.H:biX HMnyJihCOB 3THX KJIIO'IeH 6JIH3Ka no BeJIH'IHHe 

K perynHpyeMOMy HanpJI:>KeHHIO HX nHTaHHJI. Manoe B:biXO,A

HOe conpOTHBJieHHe B:biXO,Il;H:biX KJIIO'IeH no3BOJIJieT nony'IHTh 

B:biXO)J.H:ble HMnyJihC:bl, peryJIHpyeM:ble no aMnJIHTy)J.e OT 0 
.11.0 5,1 B Ha Harpy3Ke 50 OM. 3To .D.aeT B03MO:>KHOCTh 
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ucnonb30BaTb reueparop napuwx HMnynbcoa AnH 3anycKa 
H uanaAKH npaKTH'IeCKH mo6wx cxeM, pa6oTaiOIJ.UIX ua qac
Torax annoTb AO 50 MTij. 

~nH HanaAKH 6onee BWCOKO'IaCTOTHWX CXeM cneAyeT 
ucnonb30BaTb B cxeMe reuepaTopa napuwx HMnynbCOB 
6onee BWCOKO'IaCTOTHWe TpaH3HCTOpW H norH'IeCKHe 
3neMeHTW. 

cl>OTOrpaclJHH napHWX HMnynbCOB reHepaTopa Ha BWXOAe 
cMeCHTens M3a npuae.neua ua puc. 8. Ha puc. 9 npuaeAeH 
o6I.QHH BHA reuepaTopa napuwx HMnynbcoa. reuepaTop aw
nonueu B 6noKe KAMAK ABOHHOH IIIHPHHW, OAHaKo ero 
MO)I(HO pa3MeCTHTb H a 6noKe KAMAK eAHHH'IHOH IIIHPHHbi, 
ucnonb30BaB rennunoTw THna CII5-1BA H nepeKniO'IaTenH 
Tuna MIIH- 1. 

K HeAOCTaTKY reuepaTopa cneAyeT OTHeCTH 3aaucu
MOCTb AnHTenbHOCTH BWXOAHWX HMnynbCOB OT HX aMnnHTy
AW Ha perynHpyeMWX BWXOAaX reHepa Topa. 0AHaKO 3TOT He

AOCTaTOK, BHAHMO, MO)I(HO HCKJilO'IHTb nyTeM pa3pBAa KOH" 
AeucaTopoa B u;ensx uarpy3KH 11epe3 pa3pBAHWe TpaH3Hc
Topw, OTIIHpaeMWe HMnynbCaMH, 3aAep)I(HBaeMWMH Ha He-
06XOAHMOe AnB 3TOrO BpeMJI, HnH C IIOMOI.QbiO IIOAKniO'IeHHB 
cPOPMHpyiOI.Qero KOpOTK03aMKHYTOro Ka6enB. 

OcHOBHble napaMeTpw reHepaTopa rrapHwx HMrrynbcoa: 

MOI.QHOCTb, IIOTpe6nBeMaB OT 
HCTO'IHHKa IIHTaHHB, 
~Harra3oH pa6o'IHX 
'laC TOT 

AMIInHTYAW BWXOAHWX HMnynb· 
COB 
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- 0,7 Bm. 

- 1 Tij 7 30 KTij /HO 
nerKO MO)I(eT 6WTb 
H3MeHeH 3a C'leT 
yMeHbllleHHB 
eMKOCTH 
KOHAeHca TOpOB B 
IIOAAHaiia30Hax/. 

a/ c ypoBHHMH T'IL 
cxeM o6oux rronBp
HOCTeii; 

- 6/ OTpHu;a TenbHWe HM
nynLcw, perynupye
Mwe no aMrrnHTYAe 
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Puc.9. 06111uil euo zeHepamopa napHbiX uMnyAbcoe. 

,lJ;nHTenLHOCTH BLIXO.D;HLIX 

HMnynLCOB 

Ilpe.D;enLI apeMeHH 3a.D;ep)I(KH 

BToporo HMnynLca no 

.D;Hana3oHaM: 

I 
II 
III 

ToK, ITOTpe6mieMLIH OT 

HCTOqHHKOB: 

+12 B 
- 6 B 
+ 6 B 

HHTEPATYPA 

OT 0 .D;O 5,1 B Ha 

Harpy3Ke 50 OM. 

- 20-:-25 HC. Ilpu coa

MeCTHOH pa6oTe C 

yHHBepcanLHLIM O.D;

HOBH6paTOpOM -100 HC. 

- 0732 MKC, 
- 0,8 7160 MKC, 
- 3,2 7 1200 MKC, 

- 2,14 MA, 
- 19 MA 
- 48 MA. 

1. ,l(yO.JIMoa IO.r. u op. OH.Jiif, 13-5103, ,4y6Ha, 1970. 
2. EaCU/IQ03e c.r. OH.RH, 13-9747, ,4y6Ha, 1976. 
3. ll/a6awoa M.r!J., .JlHUK P. OH.JIH, 11-7564, ,l(y6Ha, 1973. 

PyKonucb nocmynuAa a u3oameAbcKuu omoeA 
21 UIOA.JI 1978 zooa. 
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