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n1111ellllbl8 CX8Mbl nponycxamrn - •BopoTa" - 11800XOAIIMbl B Tex cnyqa11x, KOrAll Tpe

oyeTCH pa3p8WIITL HnH 3anpeT11~ nocTynne1111e cxr11anoB 118 BXOA Cll8KTp0M8TpH'l8CKOro, 

ycTpollCTB8 B T8'18Hll8 H8KOToporo BpeMeHH, 118 113M811HII DPH '8TOM cymecTB8HIIO' BHAll CllMHX 

cnr11anoe. ODHCblB88Masr CX8MI!, Dp8.Qllll31I11'18118 B OCIIOBH0M MIi paoOTbl c 0liCTpblMH CltJIII

THnm!Illl0Hll!,IMII C'18T'IIIK8MH. 

no DpllHDllny ll8IICTBHSI J[3B8CTHli8 118HOC8KY.lf.All!,18 nunell11ble CX8M!,1 nponycxaimsr npeA

CTllBmiIOT coooll nnoo napannenLHblll xn»,/
11 

(pile. Ia), naoo nocne~oBaTen&llbllll
2-15I 

(pac •. Io), Kyna OTHOCSITCSI TllKlK8 MOCTOBb18 llHOllHbl8 CX8MY, Bllll lKEI XOM0l!llllpOBllSll ;,,./
6-fJI 

(pac. IB).napannem.110-nocnenoB11T8nLHb1II. 

B 11ononH8HH8 K O0bl'IHblM xapaxTepHCTIIXllM Xll'18CTBO nuaellawt BOp0T onpenellSl8TCSI 

TllKIIMII napaM8TpaMB, KllK xoa<l><l>HDH8HT nepena'IB BXOAHOro HaDpSllK8HIIH Bil Bwton Dpll patio

Te B pelKIIMe uponycxan11S1 11 ero nnnellaocTL, xoa<1><1>11n11e11T nepenaq:11 B pelKIIMe aanpeTa, 11nH 

TaK aaa1>1B11eMoe 'nponeaa.HHe• BXOAHoro carnana 1111 Bblxon cxeM1>1, 11 xoacl><!>J1J1HeBT nepenaq:11 

curaana ynpaenenuu Bil BYXOA cxeMu, IIOCllIIOIII TaJI:lKe aaaBlllllle •m.enecTana'. 

MolKBO Bbimenep8'1BCn8HBbl8 CX8Mbl "eopoT" .IXOAP113.Q8nHTb .TllKlK8 no TBDy aneM8HTOB 11 

nonprpoeo11B11XoBbIX npnoopoB, 11cnon&ay&Mb1X 11n11 11ocTpoe.HHS1 xn10'lell, na · uapannenLHble 

111 12-41 
ABOAHb18 1 nocneA0B8T8n&Hbl8 JlllOJlHO-Tpaac<l>opMaTOpHbl8 oana11Cllb18 , nocnei:tOBSTem,-

1~ /~ 
ll!,18 llll0JlllO-MOCTOB!,18 , napannenJ.Ho --nocnenoBST8nLllbl8 llll0Jlll0-TpaB3BCTOpHb18 H na-

/7-81 
pannem.110-nocnenoBaTen&Hbl& Tpana11crop11b1e 

qllCTO Jlll0Jlllbl8 CX8Mbl 11ponycxa11u11 B H8IIOC81I:Y.II.AH0M ll118ll830118 Tpeoy!OT AHO.Q0B C 

MllnblMII 8MK0CT&IO nepexona (nopHAJI:8 8JlBIIIID n111to<l>apan) II JlllH8Mll'l8CII:HM conpOTIIBn8HH8M 

B npllMOM aanpaeneHBH, C Bp8M8li8M BOCCT8HOBn8HIISI II YCT8HOBn8HHSI M81188 118H0C8JI:Y.II.AY. 

B H8CTOSIIIl88 Bp&MSI He cymecTBy&T OT8'18CTB8HHwt AHO,QOB1 YllOBneTB0pRIOIIlllX nonHOCTblO 

Tp800Bl1HIIHM H8HOC81I:YHAHblX 1'.1110,QHblX CX8M DponyCXaHHSI. Hlllli> OTM8TIITb T8ltlK8, 'ITO noc-

' ' 
nenoBSTen&Hllll JlBOJlllllSI CX8M8 nepena&T llMnylILCbl C 8MMIITyll0II TOnblto oonee 0,4 B. 

HenoCTllTII:OM JlllOAHblX oan1111c111,1x II MOCT0BblX CX8M l1Bn~8TCSI H800XOll~MOCTb nonoopa 

,QHOJl0B1 11:poMe TOro B oan!IHCHYX CX8M8X B03Wllt88T. 311,Qll'lll BliDOnH8HIISI HllHOC8EYHllllOrO 

TpllHC<i>opMSTOpa. 

ITp11Meae1111e H8C!,11Il8HII0r0 TpllH311CTOpa B II:8'18CTB8 napannen&11oro xn10qa B Ha110ce-

s 



KyHnHOM nuana30H8 3aTpynHeHO aauny cymecTaoaaHHSI _3Cf,q>eKTa HaKonneHHSI aapHna • 

Hcnonb3oaaHae onnHoqHoro TpaH3BCTopa a xaqecTae nocnenoaaTenbaoro KnIOqa (puc.2) 

BM08T orpaHB'l0HHbl8 ao3MOJKHOCTB. nnHaMBq8CKHJ! nHalIB.30H aMnnHTyn axonHblX HMnynbCOa 

nnMBTHpyeTcsr anec:i. cnepxy nonyCTHMblM oopaTHbIM Hanpn>KerrneM nepexona 3MBTTep-6aaa · 

B nnsr l!lblCOKOqacTOTHblX TpaH3H.CTopoa He npeBblmaeT !I0CKOllhKHX aonbT. Hannqae 8MKOCTH 

nepexona oaaa-.:onnexTop H aHyTpeHrrero pacnpeneneHHoro conpoTnaneHnH oaabl npuaonaT x 

.. nponeaaHBIO .. cj,poaToa BMnynbCOa ynpaaneHBSI B axomrnro Ha ab1xon CX0Mbl. 

Onncblaaeua>1 cxeMa npencTaBJIHeT coooll napannellhHo-nocnenoaaTenbHbie •aopoTa' Ha 
. /7/ 

TpaB3BCTopax I noxaaaHHbI0 a ynpomeBHOM anne Ha pHc. 3. B napannel!hHo-nocnenoaaTen1,-

Holl TpaH3HCTOpHoll cxeMe nponycKaHHB axonHofi HMnynbc nepenaeTCH qepea KnJOqeaol! TpaH-

3BCTop, a fnpaMHOTCH 8TOT Knroqeaol! Tpa..H3BCTOp TpaH3BCTOpoM, :aKnroqeHHblM napannenb

HO. BxonHoll nunyn&c oTpnnaTenhHOll nonHpHOCTB nocTynaeT qepea cornacyromnfi TpanancTop 

T 1 B aMnTTep HOpMa/IhHoro oTKpblroro ynpaanaromero TpaHaHCTopa .T 
3

• TpaaaHCTop T 1 
TaKJKe npenoTapamaeT · no>1Bne1me Ha axone cxeMbI BMnyn&ca ynpaaneHHH, nocTynaromero Ha 

TpaH3HCTop T
3

• ITpn nonaqe a oaay TpaHaBCTopa T
3 

oTpnnaTenbHoro HMnyn&ca ynpaaneHHB 

oH aaKpbIBaeTcH. Torna TpaHancrop T 
2 

oxaabJBaeTcB oTKPb!TbIM_ n cnocooHbIM K nponycKa

HHJO. Ha abIXOn axonHoro BMnynbca. C noMOlllbJO noTeHunoMeTpa ·pe>KH~ TpaH3HCTopa T 
2 

BbIOHpaeTCB TaK, 'ITOObl npn nocTynn&HHH ynpaanaromero BMnyllbCa OH OKa3b!BallCB nnmb 

cnerKa npBOTKpbITblM B 1 1Ib&necTan .. Obin MHH1!'MallhHbIM. Bxonaoe conpoTHBneHBe Tp8H3HC

TOpa T 2 nna cj,poHTOB KOpOTKHX BMnynbCOB OKA3b!Ba8TCSI noaonbHO. OOnbmnM, H Ha ero 3MHT

T8pe Bb!II&nsnoTCH !JMnyllhCb! H81Ip>UK8HHSI npn nonaqe axonHoro HMnyllhca. '-ITOObl 3TH HM

nynhCbl ae OTKpbIBann 3aKpb!TOrO B pel!CHM8 nponycKaHHSI TpaH3BCTOpa T 3' ynpaan>110mee 

Hanpn>KeHB8 npnxonnTCH abIO~paTb nocTaTOqHo·i! aeim~Hbl ( 8 a). nnH YM8Hbill8HBH 8MKOCT

Horo .. nponeaaHaa• cj,polIToa ax~naoi::o n~nyn&ca n nMnyn&ea ynpaaneana a 3MHTTepbI TpaH

ancropoa T 
2 

H T 
3 

aKnroqeHbl nocnenoaaTei:JbHO nnonbl n
3 

n .u
4 

(pnc. 4). Korna TpaHanc-

rop HO npoaonnT, COOTBeTCTayromnl! nnon T_aK>K8 38Kpb!T, B nocnenoaaTeJJbHO C 8MKOCTBMB 

nepexonoB 3MHTTep-oaaa H (iaaa-KOJJneKTOp oKa3blaaeTCSI aKnroqeaaol! 8MKOCTb nuona, 3H8-

'IHT8nhHO Men1,ma>1, qeM 81U:OCTB TP8H3BCTOpa (abloBparoTCH nnonbl C 8MKOCTb!O nopanKa 

ncj,). 

B aaaHCBMOCTH OT IIOnO)l{8HBB TyMonepa Kl BMilynbC nnoo cpaay nepenaeTcH Ha axon 

1, nnoo BHTerpnpyereH n: qepea · ycnnnTel!h c oTpnnaTenLHoA oopaTHofi ca>1a&10 ( TpaHanc

Topb1 T 6' T 1>' 3aTBHYTb!ll no s MKCeK, IIOCTYnae'T HS BbIXOn 2 a. yno6HOM nnst AMMBTyn

HOro aHannaa B~ne. 

B CX0M0 BMeeTCH q,opMapoaaiem. HM:nynbcoa ynpaaneaiia llnH paooTbl a p8>KHM8 npo

nyCKAHBH. 0TpBIIaT&JlbHblll BMnynbC ynpaaneHBSI nocTynaeT· Ha cj,opMHpoaaTenb qepea Corna-
. /10/ 

cy101;11nn TpaH3BCTOP T 5• Ha pnc. 5 noKa3aB a ynpomeBBOM Bline HHBepT8p I BCIIOJlb3Y-

8Mbll! B CX0M8. B ncxonHOM COCTOBHHB TyHHenblibJ8 llBO!lbl Tnl B Tn2 CM8W0Hbl a oonaCTb 
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Ha TyHHenbBOM yqacTKe xapaKTOPBCTHKB (naneHne Banpa>K8RBSI Ba BBX COCTaBJiaeT 50 MB). 

ITan&BB8 Hanpn>X0HHSI Ha Oopam&HHOM ABOA8 QJlJ onB3KO lt O 131 a OB
1 

ltaK H3B80TH0
1 

B 3TOA 

oonacTH Hanpa>KeRBB He npoaonnT. Ilpn noc~nne1mn BxonBoro OTpnuaT8nLBoro nMnynLca 

TOKa C aMIUIHTYAOA oonee 0,3 B TyrurenbHbll! IIBOII Tn1 neperunoqaeTCg Ha nacj,cj,y3BOHHyIO 

B8TBb xapaKTepHCTBKH, It nanemte .1IS_npHlK0HBB Ba HOM CTaBOBBTCH paBHb!M 019 a. flOT8B

llBan a TQqxe, CaSl3aHBol! C oopameaab!M AHOnoM, OCTa8TCB OnB3KKM K O a, XOTll B oopameB-. 
Hb!l! !IHOII Tenepb npoaonnT, oynyqn CM81ll0HBb!M Ha oopaTayro TYHH811hHy10 B&Tab, lI03TOM:7' 

nOTeHUKan a Toue, oomeA nna TYHH811h.1Ib1X nnonoB, BapaCTaeT, 'ITO npnaonn:T lt nepexnroqe

.lIKIO TaK>K8 H aroporo Ty.lIB811hHOro nnona Tn2. Cxeua onHoapeMeHHO nanB~TCH H cj,opMH

poaaTeneM no aMnnBTyne H AnHTenhHOCTH, !IllB qero TYHB8nbHblA Anon T.ll2 aKnJO'l'.8H B cxe

My OIIHOBBOparopa C BHnyKTKBHOCTbJO. nna npaBBllhHOA paOOTbl HHaepTepa aaJKHo, 'ITOObl 

oopameBHblA nn:on o.n1 nMen Heool!hmoe naneHn:e .1tanpaJKeHBa _I:PH CMemeann: Ha TYBH8n&BYJO 

B&Tah a oopaTHOM BanpaaneHn:H ( STBM TpeooaaBn:BM ynoaneTBoparoT nn:onbl Ba p -repMa

Hnu) H conpoTn:aneHn:e Harpy31rn onnoanoparopa oblno Becxoni,Ko M8Bhme, qeM 06b1qno. 

Hano OTMeTn:Tb, qTQ cxeuy MO)l{BO aanyCKaTb B nonOJKHT8nbHblMH KMnynbC8MB, 

liMnynhc C n:aaepTepa, n:Me10mnll aMnnBTYAY I a H nnnTenbHOCTb = 10 HC8K no oc

Hoaann10, nepexn~qaeT TyBB&llhHblA nnon T.ll
3

, npencTaanBJOmnl! cocoa Tpnrrep c aa~ep

JKaBHoll oopaTHOA CaSl3bJO. B KCXOIIHOM COCTOBHBH OH CM01l{0H Ha Ty.lIH811hHYJO aeTab B TpaH-

3HCTop T 4 aax~b!T. Korna nnon T.n
3 

nepexn10qaeTCB Ha nncj,cj,yanoBHy10 aeTBb, Tpaaan:crop 

T 4 OTKpbIBa&TCSI noqTH no BllCblllt8HHH, B C era KonneKTopa CBBMa8TCB OTpmtaT811hHblA BM

nynbc ynpaaneHnn c TpeoyeMoll aunnnTynoA 8 a. nnn:TenbHOCTb BMnyllhca ynpaaneHnn aana

eTCa aHemHeA nepeMeHHoA nnHBeA aanep>KKn: n3
2

, no KoTopol! oTpn:naTenhHblA nepenan Ha

DPHlKeBn:a xonnexTopa Tpnona T 4 nocTynaeT qepea cornacy10mn:A TpaHaucTop T
8 

aa TYH

nenbHblll nnon Tn3 H aoaapamaeT era a ncxonBoe' COCTOHRBe. CxeMa C nBHBeA 38II8p>KKB 
• I 

ooecneqnBaeT roqaoe cj,opMnpoaaHne ynpaanHromero n:Mnyn1,ca no nnn:TenLaocTn: n: oonana&T 

MBHKMallhBblM M8pTabIM apeMeHeM, 'ITO BalKHO npn paOOTe .. aopoT• a ycnoann;x: OOnhmn:x aa

rpyaox no qaCTOTe cnenoaaBBB ynpaMBJOlllBX HMnynbCOa. Mn:anManbHag nnn:TeniHOCTh BM -

nyni,ca B 3MBTTepe Tpa.lI3ucropa T 4 ( = 20 Bcex) onpenenaeTCB ~poBTaMn SToro nMnyni,ca, 

KOTOpbie paaHbl = 8 acex, Ona nocTnraeTCn npn:·aennqaBe aHemBeA aanep>KKu 12 Hcex • 

. nnH KOMn8HCaUHB aHyTp8BBKX aanep>K0K a CX0M8 Ba axon OCHOaaoro KMnynhCa aaeneHa 3a
t· 
··nepJKKa 23 Bcex (n3

1
). rBopoTa .. MOryT ynpaanHTbCH Tax>Ke ccj,opMnpoaaHHblM no nnnTOnb-

HOCTH aH8WHHM IIOnO>KHT&nbHblM KMnynbCOM ynpaanean:B C aMnnn:Tynol! oonee }
1
2 a. 3TOT 

aBem.1tnA KMnynbc ynpaaneHHB nonaeTCn Ha OIIBH B3 paa~eMoa; ncnoJlb3y0MblX B p8>KBM8 C 

aayTpeHBBM cj,opMnpoaaTeneM nnH nonxn10qeana cj,opMBpy10meA nBHBH aanep>KKn:, nocTynaeT 

Ha axon cornacyromero Tpanan:cropa T 8 n: OTC10na - npaMo Ba Tpnrrep Ba TyRH&llhHOM 

nnone T.n
3

• 

Cxeua M0)1{8T Ob!Tb TaKJK0 ncnonb30BaHa a p0lKHM8 aanpeTa. nna 3Toro TyMonepOM 

K 2 TYBHenbBb!A nnon nepexnroqaeTca Ha nncj,cj,yauoHHy10 aeTab (nono>KeHne raanpeT'), Tax 
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"ITO 'BopOTII.' 0lta3blBB.IOTC11 H0pMan1,Ro 0TltpblTblMll. IlpH nolla'le B 3MHTT8p Tpll.ll31ICTOpa T 8 

0Tp1Illll.T8n1,Roro 11Mnym,ca C aMnnlITYllOll 6onee 1,2 B 'BopoTa' 3a!tpb1BII.IOTCSI Ha Bp8MII 

llnlITenhH0CTII aroro nMnyn.ca. 

B cxeMe ncnon.aoBanncb TYHHenLable lllI0llbI 3H301r, repMaRII8BbI8 Me3a-TpaH3ncTO

p1,1 C rpll.HH'IH0ll '111.CTOTOJI ~ 600 Mru, repMII.HR8Bblll llR,P~y3HOllHblll Tpll.ll3°ncTOp C rpaHII'IH0JI '111.CTO• 

a 700 Mru (T 8), repMII.HH8Bbl8 MII1tponnoc1t_ocTHb18 IIMIIynbCHbl8 lllI0llbl (JJ.2' JJ.7' .ll.10>, 

1tp8MHll8Bbl8 IIMIIylll>CHbl8 lllI0llbl C BpeM8H8M B0CCTaHoBneHHS! = IO HC81t (JJ.I' .ll.5, JJ.8, .ll.9). 

JllIOJl.bl n3, JJ.
4 

- IIMnynbCHbl8 1tp8MHII8Bbl8 C Bp8M8H8M B0CCTaH0B118HHS! = 1 HC8lt 111160: 

aHanorn'IHbl8 repMaHn8Bbl8. 

'BopoTa' npoBepHnncL OT pTyTaoro r:eHepaTOpa, 1tOTOpb1ll Bblllll.Ban !!XOllHbI8 1IMnyn1,

Cbl c nnnTei!LR0CTbJO 10 RCeK c q>poHTaMH = 1 · ace1t. BxOllHbie cnrHanbl nocTynann Ha BbIX0ll 

1 C KOaq>,PHIIB8HTOM nepellll.'iH = 0,9 B nnana30H8 OT 0,1 ll0 8 B, npH'i8M AnlIT8nbH0CTb BX 

II q>poHTbl coxpaH!lllHCb, "IT0 ll03B011!18T ncnonb3oBaTb cxeMy TaKJK8 Jl.11!1 Bp8M8HHblX H3Mepe

J(HJI. C BbIXOllll. 2 CHHMll.8TC!I HMnynLC co crrena10mell B8p11IHHOll, AIIHT811bH0CTb10 3 MltC8K, 

3TOT BblX0ll HCI1011b30Bll.11C!I Jl.11!1 rrpoBepKH IIBH8i!HOCTH KOa,j,q,HIIH8HTII. nepena"IB ( B nan1,11ell

meM, llllH !tpll.TK0CTH, rrpOCT0 '1IHH8llHOCTB') CX8Mbl Ha 256-Kaaan&HOM 11.MnnnTyllH0M II.Ha-
o. 

11H311.TOpe. nony'l811Hbl8 38BHCHMOCTH nmr 01tpylKa10mell T8MI18p11.Typbl +20 C H BX CllBHr npn 

noBLnneHHn TeMrrepaTyphI llO +50°C rroKa3aHbl B 1lHana3e11e aMHJIHTYA 0,5-2 ii Ha pnc, 6a n 

llHII.Ila30H8 1,3-9,9 B 118 pnc. 86. HHTerpanbHII.H uenaaeAK0CTI,. 1111ana30He aMnnHTyll BXOll-

Hb!X HMnyn&COB OT 0,5 ll0 7,5 B ae rrpeBblmaeT :I%, Ilp11 aMJ1naTy,11,ax MeHee 0,5 B T0'I-

Hbl8 H3MepeHHH He I1p0B0llH11HCh, X0TH no ocnnnnorpa,j,y nnHellHOCTb coxpanneTCH H npn 0,1B. 

TeMnepaTypablll CllBHr TaKlK8 YK1181lb!B88TC!I B 3TH rrpenenu, Cnelly8T OTM8THTb, 'iT0 B Ka

'i8CTB8 BpeM8HHblX 'BopoTa' MOlKH0 HCII011b30BII.Tb B· llHll.na3oHe arr_nHTYll OT 0, 1 B ll0 10 B, 

Ha BX0ll ynpaBneHH!I MOryT nOllll.B8TbC!I HMnynhCbl C 11.MllllHTYllOll OT 0,3 ll0 30 B, 

'TTbellOCTan' . H3M8HH8TCH nnaellao ( pnc. 7) OT 20 MB IlpH aMnnnTylle HMnynbCa yrrpaB

neHHH 1 B llO 50 MB IlpH 12 B, 'ITpone311.HH8' llO 11.MilnHTYll BXOllHblX HMnynbC0B 5 B COCTII.B• 

nneT M8Hee 0, 1% H OCTll.8TCH B 1l0nyc1;HMblX rrpeAanax ll0 aMnllHTYll = 8 B, 

'MepTBoe' Bp8MH 'BopoT' rrpoBepnnoch no BbIXolly 1 OT renepaTopa 'na"leK' HMnyn&

coB C '111.CT0TOJI HMnynhCOB B 'rra"IKe' 20 Mru H "IBC110M HX ll0 35 H COCTII.BnHeT no 3THM 

B3M8p8HB!IM 40 HC8K, C 60nhIDHMB 3arpy3KII.MB cxeMa 118 npoBepnnacb, XOT!I, no-BHllBMOMy, 

npellenbHll.!1 "111.CTOTII. B 1,5 pa~a Bb!me, 'ITO o6e'cne"IHBll.8TCH BblII011H8HH8M CX8Mbl B OCHOB

H0M co CBH3!1MH no IIOCTOHHHOMy TOKy, 

Ma1tcHMll.1lbHII.H noTpe5nH8MII.H M0IDHOCTb C0CTII.B11H8T = 3 BT, 'BopoTa' BblII011H8Hbl B 

BHll8 CTAHllll.PTHoro 6no'iKa c pa3MepaMH no nepenHell naHena 120 x 8 MM, 

CxeMa ycnemao npHM&HHnacb B aKcnepHMeHTax 1111. ca11xpoun1tn0Tpoae OHf!H B 1ta'1ecT

se Bp8M8HHbIX 'BopoT' • 
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B 3a1tn10'i8R1Ie aBTOp non.aye-rc11 cnyq:aeu, 'IT06bl Bblpll.31ITL 6naronapHocri. IO.K. A1t1IMO• 

By 3a nHTepec K pa6oTe, B.C. KpacHo6opollOBy, BblII0nHnBmeMy M0HTII.JK cxeMbl ll· Y"laCT~

BABmeMy B ll8n!Utlt8 II CH!ITIIII xapAXT8pHCTIIK CX9Mbl, B,r. 3RHOBY 38 uone3Hbl8 06cyll<.!t•mr.11, 

IO.P, HocoBy, npencTaBnBmeMy o6pa3IIbl .6b1CTpo1l&llcTBy10max llB0ll0B. 

n HT 8 p_~_T y pa 

1, ~.L.Garwin, Rev.Sci.Instr,,~ No, 5, 373 (1959), 

2, G.B.Chaplin and A.J.Cole. Nucl,lnstr, and Meth.,.!! No. 1, 45 (1960). 

3, F.P. G.Valckx and A.Dynam~s. Nucl.Instr, and Meth,,_1 No 2, 197 (1960), 

4. B.r. BaCOBa, Tpyllbl meCToll Hll.y'IH0-T8XBH'i8CKOi! KOHq>epeHriH
0

H no Hllepuoll an8KTp0HHK8, 

non pen. K.a: 3prnnca, ..:i:.1., AToMH3!laT, M,, 152-157, 1964, 

5, K.B.Keller. Rev.Sci.Instr,, 35, No, 10, 1360 (1Y64). 

6, M,Coli and A.Serra, Nncl.Electronics, Paris Con£. Proc., Ill, 731 (1963). 

7. H. Verweij.On two fast tunnel diode monostable multivihrator circuits and a fast linear transmission gate, 

Nuclear Electronics, IAEA, Vienna, pp, 723-730 (1963), 

8. A.Barna and J.H.Marschall. Rev.Sci.Instr,, 35, No. 7; 881-885 (1964), 

9. E.Elad and S.Rozen. Noel, Instr, and Meth., 37, No 1, 58-60 (1965). . -
10, H.Verweij. A tunnel diode cascade circuit. Nucl.Instr. and Meth., 37, No 2,309 (1965). 

PyitonHCb nocTyrruna B H3,'l8T8IlbCKHfi 0Tll811 

9 HIOHH 1968 r, 

7 



R 

Usx 
RH 

UGbtX 

a) 

-R,r K 

U&x I IRH u8.," 

5) 

R,rz 
RH Uswx 

6) 

PHc. I. ITpencTaaneaHe paanH'IHhlX aapHaHTOB cxeM nponycKaHHH B BHne xmo'!ell:: 
a) napannenb11oro, 6) nocnenoaaTenoaoro, a) napannen&ao-nocnenoaaTen&aoro. 

Rt,R:'a,R -nocnenoaaTenoaoe conpoTHBne11He Knt0'la, R -nocnenoaaTen&aoe 
I k B co POTHBneHHe, R -conpoTHBn8HH8 Harpy3KH. 
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PHc. 2. ITocnenonaTenbHaH cxeMa nponycxaHHH aa TpaaancTope. 
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Pac. 3. YnpomeaaaH napannenhHo-no~nenoaaTenbHaH TpaaacTopaaH cxeMa nporrycxaaaa. 

9 



.--------..:-12& 

&zaa 
y 

az,,a-= 
y,,p. -

111.,,,.,,,.,_ 
=C}t,at 

-= 

Puc. 4. ITpmmunuan&HIUI'. cxeMa. 
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Puc. 5. Ynpo111eHHIUI'. cxeMa HJIBeJ)Tepa Ha TyBBenhHbIX u oopameBHbIX J:IHOJ:ISX. 
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Puc. 7. 3aBHCHMOCTb 'IIL8A8CTBna• OT aMnnnTyAbl HMnynLCOB ynpaBnOllllll H "npone38JIHB" •. 

OT SMIInHTyAbl BXOAIIblX BMnyn&COB: .._!npone31UIBO', -- -,.-"II&8A8CTBn". 
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