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3KcnepHMeHTallbHOe HCCilellOB8HHe CHCTeM HHilYKUHOHHOPO 

ycKopurenH c nosbrweHHoli: uuKilH'IHocTbJO. CHJlYHn II 

npl!BeneHbl pe3yllbT8Tbl pa60T no HCCilellOB8HH!O CHCTeM HOBOPO HH)!{eK

TOpa KOilneKTHBHOPO yCKOpHTellH - nHHeHHOPO HHilYKUHOHHOPO yCKOpHTellH 

sneKTpOHOB c 'I8CTOTOH nOBTOpeHHH UHKilOB 50 ru. YcKOpHTellbHa51 ceKUHH, 

cocT051W851 H3 24 HHilYKTopos Ha <jleppurax K 25 Oxl70x25 200 HH 2 cnoco6-

Ha ,PopMHposaTh ycKopHIOIUee none HanpB)!{eHHOCTbJO 4,5-5 KB/ eM. MouynHTop, 

nHT8!0lliHH ycKOpHTellbHY!O CeKUH!O, pa6oTaeT Ha OllHOM THpaTpOHe TfHl-

2500/50 H <jJOpMHpyeT HMnyllbCbl HanpmKeHHH CyMM8pHOH BellH'IHHbl 350 KB, 

/lllHTellbHOCTb!O 30-40 HC !Ipfl TOKe B Harpy3Ke 1000-1200 A. Pa3pa60T8l!H851 

CHCTeMa !IHT8l!HH ,PoKyCHpy!OlliHX K8TyWeK <{JopMHpyeT HMIIyllbCbi TOK8 1,5-

2 KA llllHTellbHOCTb!O 40-50 MKC C 'I8CTOTOH 50 fu B ,PoKyCHpyiOIIlHX KaTyw

KaX, co3A810lliHX rrpouonbHOe MBPHHTHOe none HarrpBlKeHHOCTbiO 2-3 K3. B Ka 

'IeCTBe HCTO'IHHK8 31leKTpOHOB HC!IOI1b30B8HO ycTpOHCTBD, 8H8110PH'II!Oe HCTO'I

HHKy, pa6oTaiO!lleMy Ha ycKopurene CHJlYHJ.l. 

B pe3yllbTaTe Hacrpoli:KH H ornauKH HCTO'IHHKa aneKTpoHos cosMeCTHO 

C yCKOpHTell~HOH CeKUHeli: IIOily'IeH IIY'IOK 311eKTpOHOB C TOKOM 1000 A rrpH 

'I8CTOTe 50 fu. 

Coo6weHHe 06'bellHHeHHOPO HHCTHTyTa 51/lepHbiX HCCilellOB8HHH. ny6Ha 1979 

Gorinov B.G. et al. 

Experimental Study of the Systems of Inductive 
Accelerators of Enhanced Cyclicity. SILUND II 

9 - 12148 

The results of the experiments on the study of the new col
le~tive accelerator injector-linear inductive electron accelerator 
with the cycle repetition frequency of 50 Hz are given. 
Accelerating section consisting of 24 inductors at ferrites K 250x 
170x25 200 HH2 is able to create the accelerating field with the 
intensity of 4,5-5 kVfcm. Modulator supplying the accelerating sec
tion operates at one thyratron TGH-2500/5 and forms the intensity 
pulses of 350 Kw, with the duration of 30-40 ns at the current 
in loading of 1000-1200 A. The elaborated supply system of the 
focusing coils creates the current pulses of 1,5-2 kA with the 
duration of 40-50 mks with the frequency of 50 Hz in the focusing 
coils forming longitudinal magnetic field with the intensity of 2-3 kOe. 
The device analogous to the source operating at SILUND accelera
tor is used as the electron source. Resulting in the treatment and 
adjustment of the electron source jointly with the accelerating 
section, the electron beam with the current of 1000 A at the 
frequency of 50 Hz has been obtained. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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BBE,l{EHHE 

0,IJ;HHM H3 OCHOBHLIX HanpaBJieHHH pa3BHTHJI KOJIJieKTHBHOrO 

ycKopuTeJIJI c 3JieKTpOHHLIMH KOJILUaMH JIBJIJieTCJI noBLIWeHHe 

qacTOTLI noBTopeHHJI UHKJIOB ycKopeHHJI. B HaCTOJIIUeM coo6-

IUeHHH npHBe,IJ;eHLI pe3yJILTaTLI pa60T no HCCJie,IJ;OBaHHIO CHC" 

TeM HOBOrO HH>KeKTOpa KOJIJieKTHBHOrO YCKOpHTeJIJI - JIHHeH • 

HOrO HH,IJ;YKUHOHHOrO yCKOpHTeml 3JieKTpOHOB C qacTOTOH 

llOBTOpeHHJI 50 T1.1. 
IlapaMeTpLI nyqKa 3JieKTpOHOB HH>KeKTOpa BO MHOrOM 

onpe.n;eJIJIIOTCJI BLI6paHHOH CXeMOH ~OpMHpOBaHHJI 3JieKTpOH· 

HLIX KOJieU. IlpH pa3pa60TKe CHCTeM HH,IJ;YKUHOHHOrO YCKOpH· 

TeJIJI 3JieKTpOHOB 3a OCHOBY 6LIJia npHHJITa Tpa,IJ;HUHOHHaJI 

MJI OHMY cxeMa KOJIJieKTHBHoro ycKopuTenJI11 - 31 . 
IlpH pa.n;uyce HH>KeKUHH RUH)I( :::: 40 CM H O,IJ;H006opOTHOH 

CHCTeMe 3aXBaTa ,IJ;JIJI ~OpMHpOBaHHJI KOJieU C qucJIOM 3JieKTpO· 

HOB N =10 
13 

Heo6xo.n;uM nyqoK c TOKOM I "" 200 A H .n;nu-
e u 

TeJILHOCTLIO r = 8 He. O.n;HaKo ,IJ;JIJI npoBe.n;eHHJI uccne.n;oBaHHH 

no ~OpMHpOBaHHIO KOJieU C nOBLIWeHHOH HHTeHCHBHOCTLIO, 

C yqeTOM B03MO>KHLIX llOTepL qaCTHU npH HH>KeKUHH , TOK 

nyqKa .n;oJI>KeH 6LITL yBenuqeH .n;o - 1000 A. 
IlOCKOJILKy B HaCTOJIIUee BpeMJI B KOJIJieKTHBHLIX YCKO· 

pHTeJIJIX C 3JieKTpOHHLIMH KOJILUaMH HaWJIH npHMeHeHHe HH· 

>KeKUHOHHLie CHCTeMLI C qucJIOM 060pOTOB n .5:- 5, MaKCH" 

MaJILHaJI ,IJ;JIHTeJILHOCTL pa6oqe:il qacTH HMnyJILCa TOKa HH>KeK· 

TOpa COCTaBJIJieT :::: 40 HC. ,[l,aJILHeilwee yBeJiuqeHHe ,IJ;JIH" 

TeJILHOCTH TOKa HeUeJiecoo6pa3HO BCJie,IJ;CTBHe 60JILWOH cpe.n;· 

HeH MOIUHOCTH nyqKa npH f =50 T1.1 H H3JIHWHero yBeJiuqe • 

HHJI 3HeproeMKOCTH H CTOHMOCTH HMnyJILCHOH yCKOpJIIDIUeH 

CHCTeMLI. 
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HCXO,IJ;JI H3 6nH30CTH Tpe6osaHHi, npe,D;'b.IISn.lleMWX K YCKO• 

PHTen.IIM CHJIYH)J; II H CHJIYH,IJ;
11: s OCHOSY HOSoiycTaHos· 

KH nono:lKeHW Te :lKe npHHD;HUW UOCTpOeHHJI, 'ITO H S OCHOSY 

cyiD;eCTSYIOID;ero ycKopHTen.ll. Ilepexo,~~; aa noswmeaawe qac

TOTW UOSTOpeHHJI D;HKnOS, COUpOSO)I(,IJ;aiOID;HiCJI pe3KHM yse· 

nH'IeHHeM Tennoswx H pa,~~;HaD;HOHHwx aarpyJoK aa yJnw 

H CHCTeMW YCKOpHTen.ll, DOTpe6osan ,D;n.ll 6on&WHHCTSa CHCTeM 

HOSWX CXeMHWX pemeHHi. 

Jfll,aYKIQfOHHAJI CHCTBMA 

YcKopHTen&Ha.ll ceKD;H.II SKJIIO'IaeT s ce6.11 24 ycKop.IIIOID;HX 

3neMeHTa - HH,D;YKTOpa, SWUOJIHeHHWX Ha clleppHTOSWX Cep-

,D;e'IHHKaX K 250x170x25 200 HH2. _
4 

Ocaosawe napaweTpw HH,D;YKTopa: U. r = 4,5.10 B.c, 
r,~~;e U- awnnHTy,D;a H r cp - cpe,D;H.II.II ,D;JIHTe1f&aocT& HMnyn&ca 

YCKOP.IIIOID;ero Hanp.ll:lKeHHJI, z3¢¢ =40 OM - JcllclleKTHSHWi 

HMne,D;aHC HeHarpy:lKeHHOrO HH,D;YKTOpa. 

YCKOpHTen&Ha.ll ceKD;HJI HMeeT cne,D;yiOID;He KOHCTpyKTHS· 

HWe OC06eHHOCTH. 

));sa HH,D;YKTOpa JaKJIIO'IeHW S 06ID;Hi MeTannH'IeCKHi KOp

nyc. IlepSH'IHWe SHTKH 060HX HH,D;YKTOpOS COe,D;HHeHW napan

nen&HO H UO,IJ;KJIIO'IeHW K ,D;SYM ,D;HaMeTpan&HO pacnonO:lKeHHWM 

SWCOKOSOnltTHWM SSO,D;aM. HMnyn&C TOKa paJMarHH'IHSaHHJI 

DO,D;aeTCJI 'lepeJ OT,D;en&HWi SSO,D;, UO,D;KJIIO'IeHHWi K nepSH'I

HitlM SHTKaM. Kopnyca HH,D;YKTOpos, 06'be,D;HHeHHWe S CeKD;HIO, 

JanonHeHitl:lKH,IJ;KHM ,D;H3neKTpHKOM. 

Hanp.ll:lKeHHe Ha SHTKaX KOHTpOnHpyeTCJI Ha O,IJ;HOM H3 

SSO,D;OS SWCOKOSOJI'ItTHitiM ,D;enHTeneM C speMeHeM HapacTa

HHJI < 2 HC. 

MO,[fYJI.RTOP- TBHBPATOP B.blCOKOBOJih TH.blX 
HMIIY JihCOB YCKOP .RIO~BrO HAIIP .R)l(BHHJI 

Mo,~~;yn.IITOp yCKOp.IIIOID;ei CHCTeMW SKJIIO'IaeT S ce6.11 

HaKOUHTen& 3HeprHH - COCpe,D;OTO'IeHHYIO eMKOCTit, KOMMYTH· 

pyiOID;Hi 3neMeHT - THpaTpOH TrH1'·2500/50, a TaK:lKe 

3neMeHTitl cllopMHposaHHJI cllpOHTa H ,D;nHTen&HOCTHHMDYn&ca. 

CyiD;ecTsyiOID;Hi s ycKOPHTene CHJIYH,D; sapHaHT wo,~~;yn.IITO-
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pa111 CO,D;ep:lKHT THpaTpOH TrH1-2500/50, pa60TaiOID;Hi S 

aaaoceKyH,D;HOM ,D;HanaJoHe HMnyn&cos. Ka)I(,IJ;Wi wo,~~;yn.IITop 

YCKOpHTen.ll Harpy:lKeH Ha TpH HH,D;YKTOpa, YCKOp.IIIOID;a.ll CeK

D;HJI Hcnon&JyeT meeT&, a sec& ycKOPHTen& - TpH,D;u;aT& 

THpaTpOHOS. 

CHaxpoHHJaD;H.II TaKoi 6on&moi rpynnw THpaTpoaos c 

TO'IHOCTitiO ± 1 HC npe,D;CTaSn.lleT onpe,D;eneHHWe Tpy,D;HOCTH 

H aa ycKopHTene CHJIYH,D; ,D;OCTHraeTC.II nyTeM cllopcHposaaH.II 

pe:lKHMOS nHTaHH.II aaKana KaTo,D;a H HaKana reaepaTopa 

SO,D;OpO,D;a OT,D;en&HWX THpaTpOHOS
141 . 

,D;n.11 ycKOPHTen.ll CHJIYH,D; I I npe,~~;no:lKeaa aosa.11 cxewa, 

S KOTOpOi O,IJ;HH MO,D;yn.IITOp MO:lKeT 6WTit Harpy:lKeH Ha 24 HnH 

6on&mee 'IHCnO HH,D;YKTOpOS, 'ITO CyiD;eCTSeHHO COKpaiD;aeT 

'IHCnO THpaTpOHOS SO seeM YCKOpHTene. B HOSOi CXeMe 

MO,D;yn.IITOpa THpaTpOH pa60TaeT SMHKpOCeKyH,D;HOM ,D;HanaJO· 

He HMnyn&COS. YMeH&WeHHe ,D;nHTen&HOCTH HMnyn&ca S Har

pyJKe H yseJIH'I8HHe HMDYJIItCHOi MOID;HOCTH ,IJ;OCTHraeTCJI 

Puc. 1 
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Puc. 2 IH(A) 

npuMeHeHHeM HeJIHHeHHLIX CXeM Tpaac!llopMHpOBaHHB MOII.{

HOCTH, COrJiaCOBaHHbiX C 3JieMeHTaMH !llopMHpOBaHHB HMnyJIL

ca H Harpy3KOH. ~OpMHpOBaHHe HMnym.ca /lJ.O - 7 HC/ Ha 

nepBH'IHLIX BHTI<aX HHlJ.YKTOpOB npOH3BOlJ,HTCB C nOMOII.{biO 

HeJIHHeHHLIX 060CTpHTeJieii:, a lJ,JIHTeJibHOCTb HMnyJILCa !llop

MHpyeTCB C nOMOII.{biO I<OaKCHaJibHbiX JIHHHH. 

Ha puc. J npHBelJ,eHa OCUHJIJIOrpaMMa HMnyJILCa HanpB

)KeHHB Ha BBOlJ,aX HHlJ.YKTOpOB Harpy)KeHHOrO MOlJ.YJIBTOpa. 

CI<OpOCTb pa3BepTKH OCUHJIJIOrpalila COCTaBJIBeT 20 HC/oeA, 

CYMMapaoe HanpB)KeHHe BCeX HHlJ.YKTOpOB MOlJ.YJIBTOpa -

350 KB noll, Harpy3KOH. 

Ha puc. 2 npuBelJ,eHLI uarpy30'IH.ble xapai<TepucTHKH uo

aoro MOlJ.YJIBTOpa: CYMMapaoe HanpB)KeHHe lJ,JIB OlJ,HOH CeKD;HH 

HHlJ.YKTOpOB U ~ - KpHBaB 1 - H MOII.{HOCTH B Harpy3Ke 
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PH - KpuaaB 2 - B 3aBHCHMOCTH OT aeJIH'IHHLI TOI<a B aKTHB

uoii: Harpy3Ke, BBJIBIOII.{eHCB B H3MepeHHBX 3KBHBaJieHTOM 

3Jiei<Tpouuoro ny'II<a. H3 pucyai<a BHlJ.HO, 'ITO MaKCHMaJILHaB 

nepelJ,a'la MOII.{HOCTH B uarpy3KY I- 400 MB111/ npoucxolJ,HT 

B lJ,Hana3oue TOKOB 1000-:-1200 A, cyMMapuoe uanpB*euue 

npu 3TOM paBHO 3507400 KB. 3TO COOTBeTCTByeT 3414leKTHB

HOH uanpB)KeHHOCTH yci<opBIOID;ero nonB 4,5 -:-5 KB/ cM. TaKHM 

o6pa30M, HOBaB CXeMa BBJIBeTCB BnOJIHe npHeMJieMOH lJ,JIB 

yci<opuTenB. 

)J;JIB 3anyci<a THpaTpOHOB MOJJ.YJIBTOpOB pa3~a6oTaH THpuc

TOpHbiH reuepaTop 3anycKaiOII.{HX HMnyJILCOB 
51

, !llopMHpyro

ll.{HH Ha ceTKe THpa TpOHa HMnyJILCLI aMnJIHTYlJ.OH - 1,5 KB 
C !llpOHTOM -100 HC H lJ,JlHTeJILHOCTLIO, o6ecne'IHBaiOII.{eH 

HalJ,e)KHLIH 3anycK THpaTpOHOB CO CTa6HJibHOCTbiO He Xy)Ke 

± 1 HC. 

BHeWHHH BHlJ. HHlJ.YKUHOHHOH CHCTeMbl H MOlJ.YJIBTOpa npu

BelJ,eH aa puc. 3. 

tPOKYCHPYIO.I4AJI CHCTEMA 

Pac'leTbl, Bblnonueauwe no MeTOlJ.Y, H3JIO)KeHHOMY B pa-

6oTe1 6 I , noi<a3biBaiOT, 'ITO lJ,JIB TpaHcnopTHpOBKH ny'IKa C TO

KOM 1 KA u 3Heprueii: qacTH:u; 0,3-:- 0,2 M3B ueo6xolJ,HMo 

ucnoJIL30BaTL coneHOHlJ,aJILHoe MarHHTHoe none. OnbiT pa6o

Tbl C peaJibHLIMH ny'II<aMH C TOKOM - 1 KA Ha YCI<OpHTeJie 

CHJIYH,D; yi<a3biBaeT ua ueo6xolJ,HMOCTL !llopMupoaaHHB !lloi<y

cupyJOII.{HX noneii: c uanpB)KeHHOCTLIO 2-:- 3 K3. OlJ,Ha H3 B03-

MO)KHOCTeii: !llopMHpOBaHHB nOlJ,06HbiX noneii: - npH nOMOil.{H 

pacnOJIO)KeHHLIX B 3a30pe Me)KlJ,y 4leppHTOBLIMH KOJlbll;aMH 

H YCI<OpBIOID;eii: Tpy6oii: HMnyJILCHLIX KaTyWeK, 'IHCJIO aMnep

BHTKOB B KOTOpbiX B nepec'leTe Ha OlJ,HH MeTp lJ,OJI)KHO 

COCTaBJIBTb /27 3/ ·1 0 5 
. II pH 3alJ,aHHLIX pa3Mepax KOpnyca 

HHlJ.YKTOpOB, KOJie:u; H Tpy6KH OTlJ,eJibHble KaTyWKH lJ,OJI)KHbl 

HMeTb /171,5/·10 4 aMnepBHTKOB, 'ITO MOrYT o6ecne'IHTL. 

HanpHMep, 8710 BHTKOB C TOKOM 1-:-1,5 KA. 
Co3lJ,aHHaB lJ.JIB pa3pa6aTwaaeMoro ycKopuTeJIB cucTeMa_ 

nHTaHHB !IIOKYCHpyiOil.{HX KaTyWeK HCnOJIL3yeT pa3pBlJ. HaKO

nHTeJILHLIX eMKOCTeii: Ha OTlJ,eJILHble KaTyWKH, npH KOTOpOM 

!llopMHpyeTCB HMnyJILC TOI<a, HMeiOWHH !llopMy nOJIOBHHLI nepu-
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O,IJ.& CHHYCOH,IJ.bl. llpH Bb16ope napaMeTpOB HMDym,ca, onpe

,D.enJIIOJIUIX Tpe60B&HHJI K CXeMe, OCHOBHOe BHHM&HHe 6wno 

y,D.eneHO CHIDKeHHIO TeDnOBbi;D;eneHHB B 3neMeHT&X CXeMbl 

H B nepByiO O'lepe,D.b B K&TywK&X. C 3TOB u;enbiO ,D.nHTenbHOCTb 

HMnynbca ToKa 6wna cHJDKeHa .D.O 3H&'IeHHii, onpe,D.enJieMwx 

npe,D.enbHO ,lJ.ODYCTHMbiMH 3H&'IeHHJIMH ,lJ.HH&MH'IeCKHX xapaK

TepHCTHK KOMMYTHPYIOJIUIX 3neMeHTOB - THPHCTOPOB, KOTOpbiM 

6wno OT .IJ.&HO npe,D.DO'ITeHHe Hl- Ja npocTOTbl H Y.D.06CTBa 

B o6pa~eHHH. C ,D.pyroii: CTOpOHbl, ,D.&nLHeiiwee COKpa~eHHe 
,D.nHTenbHOCTH HMDynbC& DpHBO,lJ.HT K pe3KOMY YCHneHHIOJIBne

HHJI CKHHHpOB&HHJI TOK& B 06MOTK&X K&TyweK H COe,D.HHeHHJIX, 

DpHBO,lJ.JI~eMy K yaenH'IeHHIO 31iMlleKTHBHOrO OMH'IeCKOrO co

npOTHBneHHJI. 

llpH HCDOnb30BaHHH B CXeMe KOMMYT&TOpOB, BbiDOnHeH

HbiX H& OCHOBe HMDynbCHbiX 'I&CTOTHbiX THpHCTOpOB TllH-

100, o6na,D.&IOJIUIX BbiCOKOB KpH'I'H'IeCKOB CKOpOCTI>IOHapacTa

HHJI npJIMoro TOKa I- 8.10 8 A/c/. H cllanbTpoawx KOH.D.eHcaTo

poa DOBbiWelUlOB MOJIUIOCTH «llCT -4-13, CHCTeMa DHT&HHJI 

CDOC06Ha l}lopMHpOB&TL B ciloKYCHPYIOJIUIX K&TyWK&X JIMDynbCbl 

TOK& &MDnHTY.D.OB 1,5+2 KA,,D.nHTenbHOCTbiO 40 +50 MKCC qac

TOTOB 50 ri#.O.IJ.H&KO ,IJ.8.)1(e B 3TOM ,IJ.H&D&lOHe ,D.nHTenbHOCTeii 

DpOJIBneHHe CKHH·3cill}leKT& cy~eCTBeHHO H Tpe6yeT DpBHJITHJI 

,lJ.ODOnHHTenbHbiX Mep K CHIDKeHHIO 31iMlleKTHBHOrO CODpOTHB· 

neBHJI o6MOTOK K&TyweK, H&DpHMep HCDOnb30BaHHJI ,D.nJI 

H&MOTKH K&TyweK MHOro~nLHOrO Me,D.HOrO DpOBO,lJ.& C HJO· 

nBpOB&HHbiMH ~n&MH. 

CHCTeMa DHT&BHJI HCDOnLJyeT o6~y10 3&pJI.D.KY rpyDDbl 

HaKODHTenbHbiX eMKOCTeii, DHT&IOJIUIX K&TywKH O,IJ.HOB YCKO· 

pJIIO~eii: ceKD;HH, OT O,lJ.HOrO MOIIUIOrO DOnynpOBO,lJ.HHKOBOrO 

awnpJIMHTenJI. HaKonuTenLBble eMKOCTH BBYTPH rpynnwJapJI

>KaiOTCJI napannenLBO qepel pa3BJI3b1BaiOJIUie ,D.poccenu. B 
CXeMe npe,D.yCMOTpeBa B03MO~OCTb peKynep&D;HH 3BeprHH 

nepeJapJilKeBBbiX eMKOCTeii qepel pa3BJI3b1BaiOJIUie ,D.poccenu 

H BeBTHnH BbiDpJIMHTenJI. 

CHCTEMA_ YHPABJIBHJUI 

3neKTpOBH&JI annapaTypa CHCTeMbl ynpaaneBBJI yCKOpH· 

Tenew CHJIYH.A II BKniO'I&eT B ce6• ycTpoicTBO cHBxpouu

Jau;HB, CBCTeMW CT&6HnB3aD;HH, ,D.B&rHOCTHKH ny'IK&, YCTpoiCT· 

B& JCOBTpon• D&paYeTpOB yCKOpHTen•. 
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CBCTeMa CBHXpOHB3aUBB OTpa6aTWBaeT CBrHanhl 3anycKa 
pa3nB'IHhiX ycTpOHCTB no aBTOHOMHhiM KaHanaM B onpe,n;eneH· 
Hoii BpeMeHHOii nocne,n;oBaTenLHOCTB. llapannenLHag opraHB-
3auug BKmo'leHag uu<lJpoBWX nporpaMMHhiX 3a.n;ep)l(eK c o6UUIM 
KBapueBWM reHepaTopoM no3BongeT B wupoKBX npe.n;enax 
B3MeHgTL BpeMeHHYIO 3a,n;ep)I(Ky Ka)I(,IJ;OrO KaHana. ,Il,)I(BTTep 
Me)I(,IJ;y KaHanaMB He npeBwwaeT 1 HC BO Bcex .n;uana3oHax 
perynupoBKB. llpe.n;ycMoTpeH pe)I(BM pa6oTw "cepug - Bw.n;ep)I(
Ka", KOTOphlii CHB)I(aeT TennOBYIO B pa,n;HaUHOHHYIO Harpy3KY 
o6opy,IJ.OBaHHg yCKOpBTeng B XO,IJ;e Hana,n;O'IHhiX B 3KCnepHMeH-

TanLHhiX pa60T. 
HH<lJopMaUHg c ,n;aT'IBKOB BenB'IBHhl napaMeTpa ycTpoiicTBa 

ycKOpBTeng B C ,n;aT'IBKOB ,n;BarHOCTHKB ny'IKa nOCTynaeT 
B KOHTpOnLHO·H3MepBTenLHYIOannapaTypy qepe3 64-KaHanL
HhiH aHanoroBwii KOMMyTaTop, KOTopwii pacnono)l(eH Heno
cpe,n;cTBeHHO B cTeH,n;OBOM noMemeHBB. YnpaBneHBe nopg,n;KOM 
BhiBO,IJ;a BH<lJopMaUBB npOB3BO,IJ;HTCg nporpaMMHhiM nyTeM C 

nynLTa ynpaBneHug. 
linOKB 3neKTpOHHOH annapaTyphl B3rOTOBneHhl B CTaH.n;ap-

Te KAMAK. 3To no3BOnBT B .n;anLHeiiweM npoB3BeCTB no.n;
KniO'IeHBe BCeii CBCTeMLI B nBHBIO C 3BM B OllTBMB3BpOBaTL 

pe)I(BMhl pa60TLI yCKOpBTeng. 

HCTOqHHK 3JIEKTPOHOB 

B Ka'leCTBe BCTO'IHBKa 3neKTpOHOB Ha ycKOpBTene 

I 
I 
! 

CHJIYH)l I I ucnonL3yeTcg ycTpoiicTBO, onHcaHHoe B pa6o
Te /l/. CxeMa BCTO'IHBKa npaBe.n;eHa Ha puc. 4. B ,n;nBHHOii 
,IJ.B3neKTpB'IeCKOH pa3pg,n;HOH Tpy6e J C ,n;BaMeTpOM 80 MM 

Ha paccTogHBB 80 eM ycTaHoBneHhl KaTo.n; K- rpa<lJuToBag ..t 
Brna - B MeTanna'leCKBH aHO,IJ; C npOXOAHhiM OTBepCTBeM 
¢ 70 MM. HaTeKaTengMB 2 B Tpy6e <lJopMBpyeTcg nepena.n; 
,IJ.aBneHug ocTaTO'IHoro ra3a oT KaTo.n;a K aHo.n;y c 10-

2 
Top 

.n;o 10-3 Top. Pa3pg,n;Hag Tpy6a pa3MemaeTcg BHYTPB ycKo
pgJOweii ceKUBB. TaKBM o6pa30M, aMeeTcg B03MO)I(HOCTL 
<lJopMBpOBaTL B pa3pg,n;HOM npoMe)l(yTKe npo,n;onLHOe <lJoKyca
pyiOIIlee MarHBTHOe none B npB BKniO'IeHBB BH,IJ;YKTOpOB -
BaxpeBOe ycKopgiOIIlee 3neKTPB'IecKoe none. 

BKmo'leHBeM KaTo.n;Horo reHepaTopa aMnynLCHhiX Hanpg-
)l(eHBii jrlfH/ Ha KaTO,IJ;e <lJopMBpyeycg BMnynLC aMnnBTy,n;oii 
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60 7 80 KB ,!VIBTenJ.SOCTbiO 300 7 400 HC B S Tpy6xe C03,A8.
eTCS pa3pSAHaS nna3Ma C rpaABeSTOY nnOTSOCTB OT aBO,Aa. 
1C ICa TOAY. qepe 3 spews 3aAeplKICB 300 +350 HC SICniO'I&IOTC• 
BHAYXTopw ycxopsJOJQei. ceiCJUIB. llps :now s pa3p•Jlllol 
Tpy6xe cilopMBpyeTCS Uy'IOIC :meiCTpOSOS C TOICOM 1000 + 
1200 A. BenB'IBBy Toxa nyqxa In , npoxoA•JQero 'lepe3 
asoA, onpeAensJOT secxon~oxo 41axTopos: cywwapsoe sanp•
lKesse ycxopBJOJQei. celCIUIB, nnoTBOCTJ. B pa3wepw nna3wes
swx o6pa30SaBBB S pa3pSAHOY npoYelKyTICe, BenB'IBBa B 
pacnpeAenesse warssTsoro non•, c41opwspoaaBBoroclloxycs
PYIOIQHYB xaTymxaws 3 I puc. 21. 

BapsasT BCTo'lssxa, pa6oTaJOJQB:i sa ycxopsTene CHJIYH,IJ;, 
scnon~o3yeT s xa'lecTse xaToAa sonJ.4lpawosyro srny, aaso
AOM cnylKBT ceTxa H3 aeplKaseJOJQe:i cTanH c reoweTpH'Iecxo:i 
npo3pa'ISOCTJ.JO 60,. llps nepexoAe sa pelKBM pa6oTw c 'lac
TOToi. 50 F11 OCSOSSWe lCOSCTpyiCilBOSSWe 3neMeSTW BCTO'I· 
SBICa - ICaTOA, aSOA B pa3p•AHa• Tpy6xa - OICa3anBCio S 
31CCTpewanJ.BWX TepMB'IeCICBX B 3neiCTpB'IeCICBX ycnoss•x, 
'lacTo swxoABnB B3 cTpos. An• ysensqeas• saAelKHoCTH 
B CTa6anJ.SOCTB pa60TW BCTO'ISHICa sonJ.41payosa• arna xa
TOAa 6wna 3aMesesa sa rpacilBTOSYJO, a SMeCTO aSOAHOB 
ceTKB ycTasosnes asoA B3 seplKaseJOIJle:i cTans, oxJUL)I(Aae
ww:i npoTo'lso:i soAo:i. B pe3yn~oTaTe YAanoc~o cywecTsellso 
UOSWCBTb pa60TOCUOC06SOCTJ. lCOSCTPYICilBB B AOCTB'Ib 
YCTOB'IBSOB pa60TW BCTO'ISBKa S Te'leSBe SeCICOnJ.KBX 'laCOS. 
B To lKe spews eJQe Tpe6yeT csoero pewesa• npo6newa 
AOnrospewesso:i CTa6BnJ.SOCTB pa60TW BCTO'ISBICa. 

3Ta npo6neMa COCTOBT S TOM, 'ITO S pelKBMe resepspoaa
SB. ny'lxos c TOICOM -1000 A c 'laCTOTo:i 50 F11 nposcxoABT 
BHTeSCBSBOe pa3pywesse KaTOAHOB Brnw, 'ITO npBSOABT 
K nocTenessowy csHlKeSBJO TOKa ny'IKa, nossnesBJO secTa-
6sn~osoCTB cllopww B awnnBTYAW swnyn~oca Toxa. 

B sacTosiJlee spews sa ycxopsTene CHnYH,D; I I npos3se
AeBW sanaAKa B BCUWTaSBS MOAyn•Topa B BHAYICTOpos OAHOB 
yCKOpSJOIJle:i CeKilBB, CBCTeMW UBTaSBS clloxycBpYJOIQBX Ka
TymeK B pa3warsB'IBsasas sensse:iswx 3newesTos MOAYn•To
pa. fipOB3SeAeSW sanaAICa B HCUWTaSBS S pa3nB'ISWX pelKB
Max BCTO'IBBICa 3neKTpOSOS COSMeCTSO C YCKOPSIOIJle:i CelCJlHe:i 
npa pa6oTe sa 'lacToTe 50 F11. Bo Bpew• scnwTass:i nony'leB 
ycTO:i'lasw:i pelKBM resepaposass• 3neKTpossoro ny'lxa c 
TOKOM In =1000 A. H3Mepess• Toxa ny'lxa npoB3SOAHnBCit 

t2 

Puc. 5 

llBnBSApow CllapaAes 4 I puc. 41 c noMOIJlJ.JO no•ca Poroscxoro. 
Ha puc: 5 npeAcTa:Snesa ocuannorpawwa carsana c no•ca 
Poroscxoro, ycTasosnessoro s uens llBnBS.lij>a Clla.pa.JJ.es, 
KOTopw:i COOTSeTCTsyeT TOKY UY'IKa 3neKTpOBOS 800 A.Cxo
pocn. pa3sepTKB COCTasn•eT 50 HC/OeA.Pe3ynbTaTW 3KCnepa
MeSTOS C BCUOnb30SaSBeM SOSWX CXeMSWX pewesaii UOATSep
)I(AaiOT UpBSJlBUBanbSYJO S03MO)I(SOCTb C03Aasas BSTeSCBSSOro 
nsseiisoro BSAYKilBOSSOrO YCKOpBTena 3neKTpOSOS C UOSW
messoii llBKnB'ISOCTbiO. 
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HeT JIJil rrpo6eJIOB B Barnetf 6u6JIHOTeKe? 
8bl MOJKeTe IIOJIY'IHTb ITO IIO'!Te nepe'IHCJieHHbie HHJKe KHHrH, 

eCJIH OHH He 6biJIH 3aKa3aHbl paHee. 

P1,2·7642 

.rU,2-8405 

P1,2·8529 

~6-8846 

~13-9164 

~1.2-9224 

~13-9287 

~7-9734 

~2-9788 

~-9920 

~9-10500 

~2-10533 

~13·11182 

~10,11·11264 

~17·11490 

Tpy.IU>l MelK.IIyHapO.D.HOB WKOJihl MOJIO· 
.IU>IX yqeHhiX no cl>HlHKe BhiCOKHX 3Hep· 
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