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Map4eHKO 6.H., ToMHnHHa T.H., ~Koenee B.A. P9 - 12621 

noe~WeHHe CTa6HnbHOCTH H 3$$eKTHBHOCTH paCT~~KH 
npOTOHHOrO ny4Ka CHHXPO~HKnOTpOHa Ha 680 M38 
npH nOMO~H ~a30BO~ CHHXPOHH3a~HH H MaHHnyn~~HH 
e. 4. reHepaTopa C -3neKTPOAa 

PaCCMaTpHea~TC~ cnoco6~ aMnnHTYAHO~ MaHHnyn~~HH H CHH
XPOHH3a~HH 4aCTOTbl reHepaTOpa C -3neKTPOAa C 4aCTOTO~ 8.4. 
reHepaTOpa, nHTa~ero AYaHT, 6narOAap~ KOTOPbiM nOBbiWaeTC~ 
CTa6HnbHOCTb H 3$$eKTHBHOCTb paCT~~KH. HHTeHCHBHOCTb pacT~Hy
TOrO ny4Ka yeenH4HeaeTc~ e nonTopa pa3a H npH6nH~aeTc~ K 60% 
HHTeHCHBHOCTH HepaCT~HyTOrO npOTOHHOrO ny4Ka CHHXpO~HKnOTpO
Ha Ha 680 M3B OH~H. 

Pa6oTa B~nonHeHa B na6opaTOpHH ~AePH~X npo6neM OH~H. 

CooiSweHHe OISbei!HHeHHoro HHCTHTyTa lll!epHbiX HccneooeaHHA. Lly15aa 1979 

Marchenko B.N., Tomilina T.N., Yakovlev V.A. P9- 12621 

Increasing of Stability and Efficiency of a 
680 MeV Synchrocyclot ron Proton Beam Stretching 
by means of Phase Synchronization and 
C-Electrode r.f. Generator Manipulation 

Some ways of amplitude manipulation and synchronization 
of C-electrode r.f. generator, which increase the stability 
and efficiency of stretching are considered. The intensity 
of stretched beam increases 1.5 times and is near to 60 per
cent intensity of nonstretched 680 MeV proton beam of the 
JINR 680 MeV synchrocyclotron. 

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

Communication of the Joint Institute for Nuclear Research. Dubno 1979 

© 1979 06t.eJlltH6HHIJ/I ltHCTit't'yT' Jl.QepHhiJC ltCCnMOBaHit/1 Jly6Ha 

BBE,4EHHE 

KaK H3BeCTHdl-~~ CHCTeMe paCTJI)KKH npOTOHHOrO ny~IKa CHH

XPOUHKITOTpOHa Ha 680 M3B npH nOMOIUH C - :meKTpO,lla ,llllJI ero 

nHTaHHJI HCnOITb3yeTCJI reHepaTOp C He3aBHCHMbiM B036y)K,lleHHeM, 

qacTOTa KOTOporo He CHHXpOHH30BaHa no ~a3e C qacTOTOH reHe

pa Tepa, nHTaromero ,llyaHT. 

reHepaTop C- :meKTPO.Ila pa6oTaeT no cne,llyroiUeH nporpaMMe: 

pa6oqHH XO.Il, B TeqeHHe KOTOporo qaCTOTa H3MeHJleTCJI OT 14,4MTI# 
.IlO 14,1 MT11 3a HHTepBan BpeMeHH, paBHbiH 0,95 T H o6paTHbiH 

MOA' 
XO,ll, r,lle HHTepBan BpeMeHH, paBHbiH 0,05 T MOA• npOHCXO,llHT Hapac-

TaHHe qacTOTbl OT 14,1 MT11 .IlO 14,4 MT11. 

0TCYTCTBHe ~a30BOH CHHXpOHH3aUHH H HanHqHe Ha C - 3rreKTpo

,lle B.q. HanpJI)KeHHJI C HapaCTalOIUHM 3aKOHOM H3MeHeHHJI qaCTOTbl 

npHBO.IlHT K yxy,llweHHlO cTa6HrrbHOCTH, noHH)KeHHlO 3~eKTHBHOCTH 

paCTJI)KKH H yMeHbWeHHlO cpe,llHeH HHTeHCHBHOCTH paCTJIHYTOrO 

nyqxa npoToHoB. 

~ITJI ycTpaHeHHJI 3THX He,llOCTaTKOB uenecoo6pa3HO BBe~TH B 

CHCTeMy ynpaBrreHHJI reHepaTOpOM C- 3lleKTpO,lla .IlOllOITHHTerrbHble 

ycTpOHCTBa, ll03BOITJllOIUHe OCyiUeCTBHTL: 

a/ 11Ja3HPOBKY reHepaTopa C- 3rrexTpo.n.a B.q.cHrHanoM c .n.yaH-

Ta: 

6/ nnaBHYJO /a He CTyneHqaTyro, KaK B HaCTOJIIUee BpeMJI/ 

perynHpOBKY 3aKOHa H3MeHeHHJI qaCTOTbl Ha C - 3ITeKTPO.D.e; 

B/ 3anHpaHHe reHepaTopa C - 3rrexTpo.n.a Ha HHTepBan BpeMeHH 

C HapacTalOIUHM 3aKOHOM H3MeHeHHJI qaCTOTbl /B KOHUe Ka)K.ZJ.OrO 

UHKrra paCTJI)KKH nyqxa/; 

r/ oTxnroqeHHe B.q. reHepaTopa .n.yaHTa H BxnroqeHHe cxeMbl 

ynpaBneHHJI C - 3rreKTpO,llOM B. q. CHrHarrOM C .n.yaHTa Ha qacTOTe 

BbiBO.ZJ.a. 
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PeanHJaUHH 3THX Ja~aq nOCBJIIUCHa ~aHHaJI pa6oTa: 

a/ ~nJI $aJHPOBXH reHepaTopa C -3nexTpo~a HcnonbJyeTCJI 

B.'l. CHrHan c ~yaHTa, xoTOpbiH qepeJ perynupyeMYJO nHHHJO 

Ja~ep~B no~aeTCJI Ha axo~ reHepaTopa C·3nexTpo~a. BenB'IBHa 

Ja~ep)I(XB no~6BpaeTCJI no MaXCBManbHOH BCnH'IHHe BHTCHCBBHOCTB 

paCTJIHYTOrO nyqxa; 

6/ ~nJI OCYIUCCTBnCHHJI nnaBHOrO JaXoHa H3MCHCHHJI 'laCTOThl 

Ha C • 3nexTpo~e HenHHeii:Hoe nunoo6paJHoe HanpJI)I(CHBe nonyqaeT

CJI xax CYMMa nHHCHHO B3MCHJIIOIUerOCJI HanpJI)I(CHHJI B HenBBCHHOH 

~o6aBXH, COJ~aaaeMOH HHTerpHpOBaHBCM CTyneH'IaTOrO B3MCHJIIO· 

merOCJI HanpJI)I(CHHJI. cllopMa HenHHCHHOH ~o6aBXH no~6HpaeTCJI 

no MaXCBManbHOH HHTCHCHBHOCTH, CTa6BnbHOCTH H OnTBManbHOH 

$opMe pacTRHyToro nyqxa; 

a/ ~ng JanHpaHBJI reHepaTopa C - 3nexTpo~a ucnonbJyeTcR 

MaHHnynRTOp, xoTopbiH He nponycxaeT B.'l. CHrHana Ja~a10mero 

reHepaTopa Ha BXO~ ycBnBTCnJI MOIUHOCTB BO BpCMJI o6paTHOrO 

xo~a H $aJupoaxH. )J.nHTenbHOCTb MaHHnynHpyJOmero BMnynbca 

perynHpyeTcJI; 

r/ ~ng OTXniO'ICHHJI B.'l. reHepaTopa ~yaHTa B BXniO'ICHBJI 

CXCMbl ynpaBnCHBJI C- 3nCXTpO~OM $opMBpyeTCJI OTXnJO'IaiOIUBH 

HMnynbc Ha qacToTe 14,4 MT!l HJ B.'l. cBrHana c ~yaHTa . 

B pa6oTe onucaHa 6nox-cxeMa CHCTCMhl ynpaaneHHJI C -3nexT

po~oM, nOJBOnJIIOIUaJI OCYIUCCTBHTb CBHXpOHBJaUHIO B.'l. reHepa· 

Topa C -3nexTpo~a no $aJe, nnaBHYJO perynupoaxy qacTOThl H Ma

HBnynRUBIO. ABTOphl CTpCMHnBCb X MaXCHManbHOMY BCnOnbJOBa

HHJO 6nOXOB HaHOCCXYH~HOH 3neXTpOHBXH 
1 51

. 

CneuHanbHO paJpa6oTaHHhle 6noxH onHcaHhl B §§ 3·5. B § 6 
npHBO~JITCJI peJynbTaThl 3XcnepHMCHTanbHoro onpo6oaaHHJI acero 

YCTpOHCTBa Ha CBHXPOUHXnOTpOHe. 

§ 1. (f>YHKJ.JHOHAJihHAJI CXEMA H EJIOK- CXEMA 
CHCTEMhl YIIPABJIEHHJI CHHXPOJ.JHKJIOT PO HOM 
B PE)!(HME PACT.JI)!(KH IIYqKA IIPH IIOMOH(H 

C - 3JIEKT POJI.A 

cllyHXUHOHanbHaJI CXCMa CHCTCMhl, OCYIUCCTBnJIIOIUaJI nOBbiWCHHe 

CTa6BnbHOCTB H yny'IWCHHC $OpMhl paCTJIHYTOrO npOTOHHOrO nyq

xa, BJo6pa)l(eHa Ha puc. 1. 
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Puc.1. (f>yHKIJUOHa/lbHa.R cxeMa cucmeMbl pacm.RJicKu nyt~Ka, no3eOA.R
POUia.R noebiCU171b cma6ullbHOC171b, YAY<~wumb rjJopMy u yeeAut~umb 

uHmeHcueHoCmb pacm.RHymozo nyt~Ka. 

cllyHXUBOHanbHaJI CXCMa, pa6oTaiOIUaJI B HaCTOJIIUCe BpCMJI, 

noxaJaHa Ha puc. 2. 

Ha puc. 3 cnnowHoB: nBHBeii: BJo6pa)l(eHa 6nox-cxeMa ~eii:cTByJO· 

IUBX B HaCTOJIIUee BpCMJI ycTpOHCTB ynpaaneHHJI CHHXPOUHXnOTpo

HOM, nyHXTHpHOH nHHBCH noxaJaHbl H3MCHCHBJI H ~OnonHCHHJI, 

noJBOnJIIOIUBC yny'IWHTb CTa6BnbHOCTb, HHTCHCHBHOCTb B $opMy 

paCTJIHYTOrO npOTOHHOrO nyqxa . 

B OTnH'IHC OT CYIUCCTBYJOIUCH CXCMhl, r~e ~nJI Janycxa B OTXnJO

'ICHHJI BCCX CHCTCM BCnOnbJYCTCJI HMnynbC $OTO~aT'IBXa, B pac

CMaTpHBaeMOH B ~aHHOH pa60TC CXCMe OTXniO'ICHHe B. 'I. reHepaTopa 

~yaHTa, Janycx Mo~ynJITopa C - 3nexTpo~a B 6noxoa cTaH~apTHoii: 

">---K C-311 

Puc.2. (f>yHKIJUOHa/lbHa.R cxeMa, nocmo.RHHO oeilcmeyroUia.R e Hacmo.R
Uiee epeM.R, npu pa6ome ycKopumeA.R e pexuMe pacm.RJKKU npomoHHozo 
nyt~Ka. 
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r l'll:iiiuligAiioji' l l'fodgARTop U 1-l --..J 
jllMpa_TDp C·»1 
L __ g __ ..J 

D - Pa60YaR cxma vnpabttHUrt 
,....-, 
L_..J - 0Jetlui1A6HO ptlJpatfomaNHIIIl 

tfnoKU 

t:J - CmaHattpmHbte t!noKJt 
H.-ClK. 3AlKmpDNUKU 

Puc. 3. liAoK- cxe..wa cucme..w&l pacmJIJKKU ny'IKa npu no..wo~qu C -
3AeKmpooa. 

3nei<TpOHBI<H IIpOH3BO.ZJ;HTCJI HMIIynLCOM, cdJopMHpOBaHHLIM H3 B. q, 

CHrHana C ,nyaHTa, Ha qacTOTe, 6nH3I<OH I< qacTOTe BbiBO,ZJ;a qacTBil 

I = 14,4 MT11I . CxeMa dJopMHpoBaHHJI qacToTooro HMrrynLca .naeT 

pa36poc oe 6onee ± 0,05 HC o oeo6xo.naMa ,nnJI ycTpaoeHHJI oecTa-

6ont.oocTH HB)I(HeH rpaHHilLI qacTOTHOrO ,ZJ;HaiiaJOHa OCHOBHOH rrpor

paMMbl. HecTa6onLHOCTL B o6Liqoo:H cxeMe cymeCTByeT I<ai< H3- Ja 

HeTOqHOCTH H3rOTOBneHHJI nonaTOI< pOTOpa, Tal< H BCne,nCTBHe 

He,ZJ;OCTaTOqHOH CTa6HnH3aUHH o6opOTOB pOTOpa BapHaHTOB . 

§ 2. CHHXPOHH3~HH B. q , TBHBPATOPA 
C - 3JIBKTP0/1A IIO 4>A3B 

Kai< ~e rOBOpHnOCL BLIWe, B HaCTOHmee BpeMH ,nyaHT H C -

3nei<TpO.ZJ; llHTaiOTCH OT .ZJ;BYX HeJaBHCHMLIX B.'L reHepaTOpOB. 

,lJ;nH cooxpooooii pa6oTLI reoepa Topa C - 3nei<Tpo.na c reo epa

TOpOM ,nyaHTa Heo6XO.ZJ;HMO $a3HpOBaTL reoepaTOp C -3nei<Tpo,na 

B.q . CHrHanoM, CHHTLIM C ,nyaHTa. 

Ha puc. 4 npe.ncTaaneoa 6noi<-cxeMa CHHxpoHHJaUHH reoepa

Topa C - 3nei<Tpo.na c B. q_ reoepaTopoM ,nyaoTa. llpai<THqeci<H 

CHHXpOHH3aUHH IIOnHOCTbiO OCYllleCTBnHeTCH IIpH IIOMOlllH 6nOI<OB 

HaHOCei<yH,ZJ;HOH 3nei<TpOHHI<H. 
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Puc .4. JiAoK- cxe..wa CUHXpOHU3UIIUU zeHepamopa C - 3A€KIIpOOa C 
6. '1. zeHepamopOM OyaHJfa. 

,lJ;nJI Bbl,neneooJI H3 qacTOTHO- Mo,nynopoaaoooro coroana c .noa

na30HOM H3MeoeooJI qacTOT 25,85713,95 MT11 rpe6eHKH HMnym.coa 

oa qacToTe 14,38 ± 0,05 MT11 ocnonL30BanocL 6noKo cTao,napTHOH 

oaooceKyH.ZJ;HOH :meKTpOHHKH' 51 004- COBna,neHHJI H 010- O.ZJ;HOBH6pa

Top. B J<aqecTBe apeMeoooii 3a,nep)I(I<H ,nnJI perynopoBI<H 4Ja3bl 

B. q, reoepaTopa C - 3nei<Tpo.na ocnonL30BanacL cTao,napTHaJI noooJI 

3a,nep)I(I<H 005. 

§ 3. M0):1YJIHTOP ):1JIH IIJIABHOTO II0):1EOPA 
3AKOHA H3MBHBHHH qACTOThl 3AJT.AIOII(BTO 

TBHBPATOPA C-3JIBKTP0/1A 

,lJ;nJI Toro, qTo6bl cBeCTH I< MHHHMYMY noTepo nyqJ<a npa nepe

JaxBaTe C- 3nei<TpO.ZJ;OM npOTOHOB, yCI<OpJieMbiX npo llOMOlllH B.q. 

oanpJI)I(eHHJI oa ,nyaoTe, oeo6xo,nHMO, qTo6bl HH)I(HJIJI qacToTa B.q • 

.noarraJoHa B MOMeHT OTI<moqeooJI ,nyaHTa coBna.nana c Bepxoeii 

qacTOTOH B. q, ,ZJ;HanaJOHa B MOMeHT BJ<JUOqeHHJI C - 3nei<Tpo,na. 

Heo6XO.ZJ;HMO Tal<)l(e COJ,ZJ;aTL Tai<OH Jai<OH HJMeHeHHJI qaCTOTbl 

! c (t ), qTo6bl oa caM oil Bepxoe:H qacToTe .noanaJoHa Benaqaoa 

npOH3BO.ZJ;HOH fc(t ) B03M0)1(H0 MeHLWe OTnoqanaCL OT fa (t) npo

H3BO.ZJ;HOH Ha HH)I(HeH qaCTOTe ,nyaHTa, H ,nanee ll03BOnJina ocymeCT

BHTL nnaBHOe H3MeHeHHe qaCTOTLI BllnOTL .ZJ;O HH)I(HHX qacTOT 
16 1 

.naanaJooa C - 3nei<Tpo,na I puc. 51. 
Tai<HM o6pa30M, B peJynLTaTe paJpa6oTI<H Mo,nynJITopa B.q. 

reoepaTopa C - 3nei<Tpo.na oeo6xo,noMo 6blno HMeTL ycTpoiicTBO, 

ll03BOnJIIOlllee B HY)I(HOM ,ZJ;HanaJOHe qacTOT nnaBHO H3MeHJITL 
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Puc.S. H3MeHeHue ttacmombl .ra (t) u npou3eoC>Hoii fa(t) Ha C>yaHme 
u pacttemHblii 3aKoH f cCt) u f c(t) Ha C- 3AeKmpoc)e C>A.If noAytteHu.lf 
onmuMaAbHozo pacm.lfHymozo nyttKa. 

3aBHCHMOCTb f c (t) H IIPOH3BO,ll;HY10 f c (t), a TaK)f(e CMemaTb BC10 

KpHBY10 fe (t ), IIOHH)f(aJI HnB IIOBbiWaJI O,ll;HOBpeMeHHO BepXHIOIO H 

HH)f(HIOIO rpaHHI.Ibl ,ll;Haiia30Ha 'laC TOT. 

B Haweii pa3pa6oTKe :na Ja.n;a'la 6blna peweHa cne,n;yiOJ.nHM 

06pa30M : B He3aBHCHMbiX KaHanaX 4JopMHpOBanHCb nHHeHHaJI IIHna 

H HenHHeHHaJI ,n;o6aBKa, KOTOpaR B CYMMaTope Bbi'IHTanaCb H3 

nHHeHHOH IIHnbl . AMIInHTy,n;a nHHeHHOH IIHnbl MO)f(eT MeHJITbCJI OT 

0 ,!1;0 10 B. AMIInHTy,n;a H 4JopMa HenHHeHHOH ,n;o6aBKH TaK)f(e pery

nHpYJOTCJI. 

Ha puc. 6 rrpuBe,n;eHbi BpeMeHHble .n;uarpaMMbi HarrpR)f(eHHR 

nHHeHHOH IIHnbl, HenHHeHHOH ,n;o6aBKH H pa3HOCTHOro HaiipJ~)f(eHHJI 

IIOCne CYMMaTopa, ypoBeHb IIOCTOJIHHOH COCTaBnRIOJ.neH KOTOporo 

MO)f(eT perynupoBaTbCR OT 0 .n;o 10 B. 
llpHHI.IHIIHanbHaR cxeMa cyMMaTopa H3o6pa)f(eHa Ha puc. 7. 

8 

Puc.6. BpeMeHHble C>uazpaMMbl Hanp.lf:«eHuii MoC>yA.Ifmopa. 1 - AuHeii
Ha.lf nuAa, 2 - HeAuHeiiHa.lf C>o6aeKa, 3 - Hanp.lf:«eHue nocAe cyM

Mamopa. 
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P uc.7. llpUHIJUnuaAbHa.R cxeMa CYMMamopa MOOyA.Rmopa 6. 'l. zeHe
pamopa C - 3AeKmpooa. 

§ 4. 3A,4AIOII(HR B. q. FBHBPATOP C -3JIBKTPO,l!A 

llocne TOrO I<ai< 6binH paCCMOTpeHbl yCTpOHCTBa, IIOJBOJI.IIIOll{He 

<!>aJupoBaTL Ja.naromuB: reuepaTop u <l>opM!IpoBaTb Jaxou HJMeHeHH.II 

ero qacTOTLI, paccMOTPHM cxeMy caMoro reuepaTopa, yrrpaBn.lle

Moro JTHMH ycTpOHCTBaMH. 

CxeMa reuepaTopa C - Jnei<Tpo.na HJo6pa)KeHa ua puc. 8. Ou 

co6pau rro cxeMe c o6meB: 6aJoB: ua TpaHJHCTope TtfrT-308B/, 
HJMeueuue qacTOTbi ocymecTBn.lleTC.II rrpu noMOIUH Bapuxana, ua 

I<OTOPLIH rro.naeTC.II curuan c Mo.n;yn.IITOpa. )l;n.11 no.n;aqu ua reuepaTop 

<!>aJBpyroll{eH naqxu B. '1. HMIIYJibCOB ::ICTIOJibJyeTC.II TpaHJHCTOp 

T2;T'T-308B/, BI<JIIOqeHHbiH napannenbHO TpaHJHCTopy T 1 u pa6o

TaromuB: B pe)KHMe I<JIIOqa. KJIIOqeBoB: pe)KHM T 2 noJBOJI.IIeT npouJBo

.D;HTL <!>aJHpOBI<Y reuepa TOpa C IIOMOll{biO HaHOCei<yH.D;HbiX CHrHa

JIOB, TIOJiyqaeMbiX OT CTaH.n;apTHbiX 6JIOI<OB HaHOCei<yH.D;HOH JIOrHI<H. 

Illupuua nonocLI JaxBaTb!BaHH.II ua BepxueB: qacToTe reuepaTopa 

C- JJiei<Tpo.na paBHa +20 KFII - 2 KFII /puc . 9/. 
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II 

3adaiOUIUii zeHepamop C-3.n 

- 12 
200 

~o: 

Ha MOHU/ftYARmop 

6600 

Puc.B. llpuHIIUnuaA bHa.R cxeMa 3aOaiO~J~ezo zeHepamopa C- 3AeKmpo
oa . 

Puc.9. tPa3o- 'lacmomHa.R xapaKmepucmuKa 6 o6Aacmu ¢a3upo6aHU.R. 
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reuepaTOp pa6oTaeT B HenpepbiBHOM pe)I(HMe, a MaHHDynJIUHJI 

B.'{. CHrHana OCyiUeCTBDJleTCJI B npe,li,BapHTeDLHOM ycHDHTene. 

§ 5. MAHHIIYJI.JITOP B. fl. FBHBPATOPA C ·3JIBKTPO,l{A 

Ilunoo6pa3HOe HaDpll)l(eHBe, HCDODb3yeMOe ,li,Dll MO.D.YDJIUBB 'laC· 

TOTbl B.'l. reHepaTopa, HMeeT o6paTHbiB XO,ll,, BO BpeMJI KOTOpOrO 

'laCTOTa reuepaTopa H3MeHJleTCJI OT HB3KOB rpaHBUbl ,li,BaDa30Ha 

K BbiCOKOB. 
Kax y)l(e OTMeqanocL B § 3, .D.Dll ,ll,oycxopeHBll qacTBU 6e3 

<lJa30BbiX DOTepb DpH DOMOIUB C • 3DeKTpO,ll,a Ha CTbiKe KOHUa 

ycxopeHBll .D.YaHTOM u uaqana ycxopeHBll C-3nexTpO.D.OM .D.OD)I(HO 

BbiDODHJITbCJI paBeHCTBO qacTOT H DpOB3BO,li,HbiX, D03TOMY HaDB'IHe 

B .D.Bana3oHe B.'l. reuepaTopa c ·3nexTpo.D.a yqacTKa c o6paTHLIM 

3aKOHOM B3MeHeHBJI 'laCTOTbl B DODO)I(BTeDLHOB DpOB3BO,li,HOB f c (t) 

DpBBO,li,BT K 'laCTH'IHOB DOTepe DY'IKa B yxy,li,WeHBW ero CTa6BnL· 

HOCTB. )l;nll ycTpaHeHBJI uepa60'IBX 'laCTOT H3 ,li,HaDa30Ha B . 'l. 

reuepaTopa 6blna ucnonL30BaHa cxeMa, H3o6pa)l(eHHall ua puc. 10. 

lf 

Puc.1 0 . IlpuHijunuaAbHa.R cxeMa MaHunyAupyiOU#ezo ycmpoilcmea . 
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~opMuposauue MauunynupyroiUero BMnynLca H3 B.'l. curuana 

C ,ll,yaHTa OCYIUeCTBDJleTCJI DpH DOMOIUB 6noxa HaHOCeKyH,li,HOB 

noruxu 010. 
Ha BXO.D. TpaH3BCTopa T 1 nocTynaeT curuan c 3a,ll,aroiUero reue

paTopa C ·3nexTpo,ll,a. 

Pa6oTa cxeMbl ocuosaua ua wyuTuposauuu TpaH3HCTopa T 1 
rpaH3HCTOpOM T2 B MOMeHT DpHXO,ll,a Ha BXO.D. T2 OTPBUaTeDLHOro 

MaHBDynupyroiUero BMDYDLCa C aMDDHTY.D.OB OKODO 0,5 B. 
MauunynllTOp swpe3aeT H3 .D.Bana3oua qacTOT 3a,ll,aroiUero re

uepaTopa C •3DeKTpO,ll,a y'laCTOK C o6paTHbiM 3aKOHOM B3MeHeHHJI 

'laCTOTbl, HanB'IBe KOTOporo YXY.D.WaeT CTa6BDbHOCTb paCTJIHYTOrO 

nyqxa. 

MHHHMaDLHaJI ,li,DHTeDLHOCTb MaHHDynupyroiUero HMDYDLCa pas· 

Ha 200 MKC, 'ITO COCTaBnJieT -::. 3~ OT nepHO,ll,a MO.D.YDJIUBH. 

§ 6. PB3YJibTATM 3KCIIBPHMBHTA 

3xcnepuMeHTanLHall nposepxa cxeMbl H 3<lJ<llexTHBHOCTH ee B03-

,ll,eBCTBHJI Ha napaMeTpbl paCTJIHYTOrO DpOTOHHOrO ny'IKa 6blna 

npoBe.D.eua no KOHTponLHbiM npu6opaM ua nynLTe ynpasneuuJI 

CBHXPOUBKDOTpOHOM H no MOHBTOpaM, BCnODL3yeMbiM B 3KCnepu· 

MeHTe no H3MepeHHro nODllpH3aUBB npOTOHOB, BCnyiUeHHbiX Ha3a,ll, 

ua yrnepo,ll,e /P .JI.3ynLxapuees/. 

1. Ilepe.D. uaqanoM 3KcnepuMeHTa ycxopuTenL 6bln uacTpoeu 

B THnOBOM npOTOHHOM pe)I(HMe 6e3 paCTJI)I(KB nyqxa: 

MaruuTuoe none H =1,665 T11 I IocH=4250 A; InoA =290 A/; 
pe)I(BM reuepaTopa ,ll,yauTa E =6,5 KB; IK =8,7 A; I c =2,0 A; 
<lJoxycupYJOIUee uanpll)l(euue Uqr4,0 KB. 

B 3TOM pe)I(HMe HHTeHCBBHOCTL ycxopeHHLIX npoToHOB 6blna 

an =0,560±0,010. 
2. 3aTeM 6blna BKDro'leHa CBCTeMa paCTJI)I(KH DY'IKa C 06bi'IHOB 

cxeMOii ynpasneHHJI Ha MHKpOMO.D.YDJIX H nony'leH paCTJIHYTbiBDpo

TOHHblii ny'IOK C HHTeHCHBHOCTbW anpac=0,210±0,010. 
B 3TOM pe)I(BMe 6blna CHJITa 3aBBCBMOCTL qacTOTLI ua C - 3nexT

po.D.e OT speMeuu f 1c(t) /1 ua puc. 11/. OcuunnorpaMMa pacTJiuy

Toro nyqxa H3o6pa)l(eHa ua puc. 12. 

Ilocne 3TBX npe,li,BapHTeDLHbiX B3MepeHHB 6blna BKDro'leHa 

paCCMaTpBBaeMaJI B ,ll,aHHOB pa6oTe CXeMa paCTJI)I(KH DY'IKa. 

13 
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Puc.11 . 3aaucuMocmu t~acmollfbl rc<t) u npou3aoc)Hoil f c(t) omepeMeHu 
c)A.R cmapoil /KpU6bl'e 1, 3/ u Hoaoil /KpUBble 2, 4/ cx eM a."· 
zeHepamopa C- 3AeKmpoc)a. 

Puc.12. OC!IUAAOZpaMMa pacm.RHytrlozo nyt~Ka an paf?,210 ±0,0010. 

14 

Pe>KHMbl reuepaTopoB ,~~;yauTa H C - 3nexTpo,~~;a npa 3TOM He H3MeHH

nacb. 

3. 3aBHCHMOCTb 'laCTOTbl Ha C - 3neKTpO,IJ;e OT BpeMeHH npH 

pa6oTe CHCTeMbl paCT.II)I(J<H OT HOBOH CXeMbl npHBe,IJ;eua Ha puc. 11 

/2/. 3Ta 3aBHCHMOCTb no,IJ;6HpanaCb 3KCnepHMeHTan&HO, OCHOBHbiM 

KpHTepHeM npH no,11;6ope 6blna paBHOMepHOCTb paCT.IIHYTOrO nyqJ<a. 

MaxcHManbHa.ll HHTeHCHBHOCTb nonyqanacb paBHOii: anpac=0,320 ± 
±0,002. OcuunnorpaMMa pacT.IIHyToro nyqxa ,11;n.11 3Toro cnyqag 

~pe,IJ;CTaBneHa Ha pUC. 13. 3aBHCHMOCTb npOH3BO,II;HbiX { lc(t) H 

f 9 (t) ,IJ;n.ll CTapou H HOBOH CXeM npHBe,IJ;eHa Ha pUC. Jl /3 U 4/. 
-c 

TaJ<)I(e 3KcnepHMeHTanbHO no,~~;6Hpanacb 4JopMa ora6aroiUeii aM-

nnHTY,IJ;bl ycxop.IIJOIUero uanp.II>KeHH.II ua C -3nexTpo,~~;e. Ha puc. 15 

npe,~~;cTaBneHa ocuHnnorpaMMa ora6aroiUeii:, npH xoTopoii: nony'IH

nacb onTHManbHa.ll 4JopMa pacT.IIHyToro nyqxa I puc. 14/. 

4 . .LJ;anee 6blna CH.IITa 3aBHCHMOCTb HHTeHCHBHOCTH paCT.IIHYTO

ro nyqxa OT 4Ja3bl B. '1. uanp.II>KeHH.II ua C - 3nexTpo,~~;e, xoTopa.ll 

peracTpHpoBanacb no BpeMeHH 3a,~~;ep>KKH B.'l. caruana, nocTynaro

IUero ua C -3nexTpo,11;. 3Ta 3aBHCHMOCTb npe,~~;cTaBneua ua puc. 16 . 

3aWTpHXOBaHHOH nonOCOH ,IJ;n.ll CpaBHeHH.II noJ<a3aHa HHTeHCHBHOCTb 

paCT.IIHYTOrO nyqJ<a B 06bl'IHOM pe>KHMe 6e3 CHHXpOHH3aUHH no 

4Ja3e, MaHHnyn.IIUHH H 6e3 HCnOnb30BaHH.II HMnynbCOB, c4JopMHpo

BaHHbiX H3 B.'l. cHrHana c ,~~;yauTa ,11;n.11 oTxnro'leHH.II reuepaTopa, 

nHTaJOIUero ,~~;yaHT, H BKnJO'IeHH.II reuepaTopa, nHTaJOIUero C-3nexT

po,IJ; . 

Puc .13. 0CIIUAAOZpaMMa paciii.RHYIIIOZO nyt~Ka a =0,320 ±0, 002. 
n pat; 
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Puc.l4. On~~tuMaAbHaJI fjop,wapacmJIHymozo nyt~Ka aH = 0,320 ±0,002. 

Puc .JS. Ozu6a101llaJ1 ycKOPJIIOUlezo HanpJixeHUJI Ha C - 3AeK~~tpooe. 

113 puc. 16 BH.UHO, 'ITO H3MeHeHHe <l>a3bl B npe.uenax nepHo.ua 

BbiCOKoii: qacTOTbi I= 70 HC/ MeH.IIeT HHTeHCHBHOCTb 6onee 'I eM 

B 2,5 pa3a OT 55o/o ,llO 145o/o cpe,llHeH HHTeHCHBHOCTH paCT.IIHYTOrO 

ny'IKa npH pa6oTe no cxeMe 6e3 <l>a3HpoBKH. ,ll;nHTenbHOCTb pacT.II· 

HYTOrO ny'IKa COCTaBn.lleT = 97o/o nepHO,Ila MO,Ilyn.IIUHH. 

5 . 0TlCJDO'IeHHe MaHHnyn.IIUHH B.'l . Hanp.ll)l(eHH.II / S/ C ·JneKTpO,Ila 

nocne iipe,llBapHTenbHOH HaCTpOHlCH CXeMbl Ha MalCCHManbHYIO HH • 

TeHCHBHOCTb pacT.IIHyToro ny'IKa anpac=0,32 npuaeno K yMeHbwe-

16 

I' 

cXnpqc(Cf') 
t I 

i . . --·~-~. :..:.~ 
!· 

t 

"o. 
Puc.l6. 3aeucuMocmb uHmeHcueHocmu pacmJIHymozo · nyt~Ka om rPa3bl 
/He/. 3arumpuxoeaHHblil yt~acmoK - uHmeHcueHOCIIfb 6e3 ¢a3upoeKu. 

HHIO HHTeHCHBHOCTH Ha 25o/o ja =0,24/, npH 3TOM lj)OH yBenH'fH· 
npac 

Banc.ll c 0,007 .uo 0,012. 

BblBO,l(bl 

Ha OCHOBaHHH pe3ynbTaTOB 3KCnepHMeHTanbHOH npoaeplCH pa3 • 

pa6oTaHHOH CXeMbl ynpaaneHH.II paCT.II)I(lCOH ny'IKa np.H nOMOwH 

C- 3neKTpO,Ila BH,D;HO, 'ITO: 

1/ perynupyeMbiH 3aKoH qacTOTbl f c(t) B. '1 . reHepa Topa C -

3neKTpO,Ila n03BOn.lleT C03,1laTb paBHOMepHO paCT.IIHYTblH no BCeMy 

nepBO,IlY ny'IOK npoTOHOB. 
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IlpH llO.D.06paHHOM OllTHMaJibHOM JaKOHe f c(t) HaHJIY'IWaH <lJop

Ma aMllJIHTY.IJ.bi YCKOp1110111ero HanpH>KeHHH Ha C - JJieKTPO.D.e HMeeT 

MaKCHMYM Ha BbiCOKHX qacToTax .n.aanaJoHa C -JnexTpo.n.a 

/14,36 MF~;/; 
2/ HCllOJib30BaHHe .D.JIH OTKJIIO'IeHHH B.'l. reHepaTopa .n.yaHTa 

H BKJIIO'IeHHH reHepa TOpa C - JJieKTPO.D.a HMllYJil>Ca, c<lJopMHpOBaH

HOrO H3 B.'l. CHrHaJia C .n.yaHTa, llOBbiWaeT CTa6HJibHOCTb paCTHHy-

Toro ny'IKa B nHTb pa3; 

3/ no.n.6op onTHMaJibHOii <lJaJbi reHepaTopa C -JnexTpo.n.a noBbi

waeT HHTeHCHBHOCTb paCTHHYTOrO llY'IKa npHMepHO B 1,5 paJa ; 

4/ npH pa6oTe paCTH>KKH OT HOBOH CXeMbi <lJoH CHH>KaeTCH 6o

nee, 'leM B 1,5 paJa. 

libiJI ocymecTBJieH nporoH HoBoii cxeMbi B Te'leHHe 12 'i uo 

BpeMH 3KCnepHMCHTa, npOBO,lJ,HMOrO p .JI.3yJibKapHeeBbiM , H llOJiy

'leHa nono>KHTeJibHaH oueHKa xaqecTBa pacTHHyToro ny'IKa. 

B 3aKJIIO'IeHHe aBTOpbl C'IHTaiOT CBOHM npHHTHbiM .D.OJirOM 

Bbipa3HTb 6naro.n.apHOCTb p .JI . 3yJibKapHeeBy 3a y'laCTHe B H3Mepe

HHHX H KOHTpone xa'leCTBa pacTHHyToro nyqxa H 3a npe.n.ocTaune

HHe Y.D.06HOrO BpeMeHH .D.JIH 3KCnepHMeHTaJibHOH npoBepKH HOBOH 

cxeMbl; II. T. lliHWJIHHHHKOBY - 3a noMOillb npH BKJIIO'IeHHH .n.aHHoro 

ycTpOHCTBa B .n.eiiCTBYIOiliYIO CHCTeMy ynpaBJieHHH; B . r. 3HHOBY 

3a CO,lJ,eHCTBHe llpH HCllOJib30BaHHH CXeM HaHOCeKyH,lJ,HOH 3JieKTpo

HHKH . 

ABTOpbi npH3HaTeJibHbi A .H.Ca<lJoHoBy Ja pac'leT HexoTopbix 

napaMeTpOB CHHXpOUHKJIOTpOHa no llOJiy'leHHbiM npe.n.BapHTeJibHbiM 

JKcnepaMeHTaJibHbiM pe3yJibTaTaM; A.M .<I>oKHHOii 3a TlllaTeJibHoe 

BblllOJIHeHHe HJIJIIOCTpauaii, Jl.li. Tapacouoii , BJHBWeii Ha ce611 TPY.D. 

nepeneqa Ta Tb .n.aHHYIO pa6oTy . 
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