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OHUAfI XAPAIITEPHCTHKA PAEOTl:l 

ARTyaJII,HOCTI,. YCKOPBT8JIB sapJl'lteHHHX qacTBn aapa;ity C peaKTOP8MB 
COCTaBJDlIOT OCHOBY 8KcnepBM8HTWILHOI dasH COBpeMeHHoA .fijtepaoA ~BSHKH. 
CymecTBYeT do11Lmoe pasaoodpasee TBllOB YCKOPBTeJiett, KO'l'Op!:18 pasneqa­
lO'l'CJl MeQY codott KaR IJpBHnBll8MB YCKOP8Hl!Jl sap!UteHHHX qac'l'lln, 'l'aR H 

napaMe'l'l)8Ml!I nonyqaeMHX nyqKoB,e npelK,Ite Boero aaepreett e THllOM ycKo­
paeMHX tiac'l'lln. 

O;im:ott BS uaedonee CJIOEHHX II ;itoporocTOJllllllX CBCTeM m:>doro COBpe­
MeHHoro YCKOPIITeJili RBJili8TCJl B1J-CBCT8Ma, CO;ll8P'IK8llla!l pesoHa'l'OIJH C yc­
KOpml!IBMB 8JI8KTPO;itaMB, pecTeMH B1J-llBTaHBJl B aBTOMa.TBqecKoro peryne­
POBSHBJl. B cpe;im:eM CTOBMOCTL B1J-CBCTeMH COCTaBJilieT 30-40% llOJIHott 
CTOBMOCTB ycKopBTeJIR:. 

TpedoBaaea K B1J-cecTeMe (;neauasoH padoqex qacTOT, qecno e yrno­
BM DpOTJlllt8HHOCTL YCROp!U)IllBX 8JI8KTpo;itoB, BeJil!qeua YCROp!Ullllero Ha­
llp!IE~HBJl, CTadB1ILHOCTL qaCTOTH, ~asH B aMllJIHTY;u;H B1J-Hallp!IE8HBJl BO 
BpeMeHB B ;ir;p.) SaBBCJlT OT uasaaqeHBJl M81l!BHH BB BHdpaHHo! CTPYKTYP8 
Ollpe;ll8JDlIOTCJl BS ROr&IJI8RCHOro paCCMOTpeHBJl ;llBHaMBRH nyqxa, uaqeHM 
OT ~OPMff POBSHBJl HaqaJII,Hl,llt opdBT. ;llO BHBO;ita nyqxa. 

B .nadopaTopBB Jl;itepHHX npodJieM OIDJH Ha IJpOTJlE8HBB MHorex JI8T 
paspadaTHBEllOTCJl HOBHe YCKOPBT8JIB. 3To CBIISaHO c COS;ll8HB8M HOBHX 
YCKOp!llOOIHX CBCT8M. 

B Teqeaee nocne;im:Bx !5 xeT Be;itYTCJl padom Ha;it npoeKTaMB npoToH­
aoro xom,neBoro Bsox:poHHoro nBKJioTpoaa c secTKott ~oKycepoBKol Ha 
aHepren BOO MaB c HHTeHClilBHOCTLD nyqKa Il>-100 MA-¥ ("Cynep~oTpoa") 
B ;itett'l'oHHoro YCKOPHT8JILH0ro KOr&IJI8RCa, COCTOJllllero BB ;itBYX C8KTOPHHX 
CBepXJJpoBo:n:imtBX R011LneBHX nBKJIOTPOHOB .UU-I B .UU-2 ua 90 B 2000 MaB 

-¥ A.A.rnasoB, D.H.neaecoB, B.rr.nm:enenDB, B.II.lMHTPBeBCKHA, H • .n.Sa­
unaTBH; B.B.Kom,ra, A.ll.Ma11LneB, A.A.HayMoB, B.A.TellJIJlROB. Cyuep­
neKnoTpoa - uepclleKTBBa ;llaJII,Hettmero pa9BBTBJl M8SOHHHX ~adpBK nHKJIB­

qeCKoro THlla. - Tpy;u;H Y BcecoDSHoro COB811laHllJl llO YCKOPBT8JIJ'IM sapa:­
EeHHllX: qacTen. M., "HayKa". rm, T.I, c.123-133. 
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000TB8TOTB8HHO, B BRTepBane BRT8HCBBHOCTei1 I0-100 MA .g {MlfHI'EH). 

Ha~ C 8TBM Ha 6ase CTaporo Mal'HBTa CBHlCpOQBRJIOTPOHa cosnaH HOBHit 
CBJil,~voqHHit ~aSOTPOH C MaI'HBTHHM noJieM C npoCTpaHCTB8HHOi1 Bapaa­
Qee:a_l • o6ecneqBBruootei1 8.KCBalil,lJYD ycToitqBBOCTL YCROp!l8MllX qacTBQ 
B pa0TYll!eM no paneycy cperoteM MarHBTHOM none. Bo Bcex BTBX yc1<opa­
TeJillX ~ ocyll!eCTBJI8HBH a([xpeRTBBHol BHEeRQBB a MBHBMBBaQBB noTepL 
qacTBQ B npoQecce YCROpeHBH Heo6xonBMO YCROp!lTL qacTBnH co BHaqBT8JIL­
HHM Ha6opoM BHeprea sa o6opoT. 

JlliccePTaQIISI HBJilleTCH 060611!8HB8M pa6oT, BWIOJIH8HHIU B COOTBeTCT­
BBB C HayqHO-T8M8.TBqecRBM nnaHOM ~ OWIH. 

. Uem, pa.6om SaRJlllqanacL B · BH6ope, pacqeTe, &RcnepeMeHT~HoM 
MonenapoBaHBB B eccnenoBaHBB BOS6Yl!Qt8HM YCROp!llOO!BX pesoHaTOPOB 
"CynepQBRJIOTPOHa" B ~a; nonyqe_HBB npoeRTHOI'O SHaqeHBH YCROpm[>-
11!8I'O. H8llp!{EeHBH B,~asoTpoHe omm, BHC~RoqacToTHaH CBCT8Ma ROToporo· 
OTJIBqaeTCH sHaqBT8JIJ,HHMB pasMepaMB B BHCORBMB sHaqeHBHMB HaIJI)l!llt8H­
HOCTel 8JI8RTpeqecROI'O noJill. 

Ha,.yqHM HOBBSHa pa6oTH COCTOBT! 

I. B rumJiese, eccnenoBaHBB e no1<asaTeJI1,CTB8 llpal(TaqecRol peane­
syeMocTB CBCT8MH MHOI'OR.aHaJil,HOI'O BOS6Yl!Qt8HM npa CJIOlr.EIHBB BHCORoqac­
TOTHoit MOJl!HOCTB HenocpencTB8HHO B YCROpmo!I!eit CTPYRTYP8 QBRJIOTPOHa, 
qTo Heo6xoneMo·npe peanesaQBB YCROP8HM 60JIJ,ll!BX TOROB llYtJROB sap!I­
EeHHl:lX 9aCTBQ no BHepreit B H8CROJIJ,RO COT8H M8ra8Jl8KTPOHBOJII,T. 

2. B eccnenoBaHBB mpaRTepaCTBR B oco6eHHOCTel BOS6Yl!Ql8HM B~­
CBCT8Mll ~asoTpOHa co s:imqBT8Jil,HHMB reoMeTpeqecRBMB pasMepaMB npa 
MaJIHX YCROp!lJ)ll!BX sasopax B 6om,mn sHSqeHBHX YCROp!ll00!8I'O HaIJI)l!EeHM. 

3. B nonyqeHBB ycToitqBBHX 8BTOROJI86aHBA B neanasoHe qacTOT YHB­
RaJil,HOI'O_no MOJl!HOCTB aBToreHepaTopa. 

4. B nonyqeHBB B YCROPfilllt8I CBCTeMe ~asoTpoHa Haenyqmax Bq..na­
paMeTPOB (ycRop!lJ)ll!ee H8llp!{E8HB8, qacTOTa QBRJIOB noBTOP8HBH) cpena 
YCROPBTeneA nono6HOI'O. Tena. 

Il;pmsTBqecRol qeHHOCTLD pa6oTH HBJUDOTCH! 
I) aHanes MeTonoB pacqeTa Bq..mpaRTepecTBR pesoHaTopoB "Cynep-

.g A.A.rnasoB, D.H.lleHBCOB, B.n.nzenenOB, B.Il.JJ.MBTPB8BCRBi1,H.!.3anna­
TBH, B.B.KrureHeqeHRo, B.B.KonLra, n.M.OaameHKo, A.Il.ManLQeB,B.A.Ten­
mmoB. leitTOHHHit QBRJIOTpoHHWl ROMllJI8RC ij8 6ase CBepXIIpOBO):tlllllBX C8R­
TOpHHX'MarHBTOB0 - lY6Ha, I98I. - IO c. (IlpenpeHT/06~en. BH-T anepH. 
eccnen.: P9-8I-?34). 
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QBRJIOTPOHS" B neAToHHoro QBRJIOTpoHa .Im-I B BX CpaBHeHee C BRcnepe­
MeRToM; 

2) nonyqeHBe OROHqaTeJIJ,HHX napaMeTpOB YCROpm)lllBX CTPYRTYP QBR­
JIOTPOHOB "CynepQBRJIOTPOH" B .Im-I; 

3) OTJianita e ecnoJil,SOBaHi18 nporpaMMll ~ pacqeTa TpeXMepHHX 
ROMllOHeHT BJI8RTPOMarHilTHOI'O noJill B pesoHaTopax JIDdott ~opw; 

4) nonyqeHee pa6oqex xapaRTepBCTBR no HaCTpottRe MHOI'ORaHSJILHOll 
CBCTeM!l Bos6yl!QteHBH YCROp!lX)lllBX pesoHaTopoB; 

5) nonyqeHBe pa6oqero YCROp!llOO!ero Hallp!lllt8HilH B CBJILHOToqHoM 
~8SOTPOH8 OWIH, qTo nosBoneno YCROPIITL llPOTOHll Ilpa.KTBqeCRB des ~aso­
BHX noT8PL no ROHeqHoll BHepree; 

6) nonyqeaee pa6oqex BHCORoqaCTOTHHX xapaRTepBCTBR e napaMeTpOB 
CBCTeM!l paCTHlltRB YCROpeHHoro nyq1<a ~BOTPOHa. 

Anpo6a.uea pa6oTH. PesynLTaTH neccePTaQBB no1ma.romanecL ua Bce­
consHoM COB811!aHBB no YCROPBTeJillM BOHOB HBSRBX B cperoiex BHepren 
(KeeB, I98I r.), Ha IX BcecoDSHOM COBell!aHBB no YCROPBTeJillM 88p!llft8H­
HllX qacTBQ (ny6aa, I984 r.). Ha XXlII EBponeACROM OOB811!8HBB no npor­
peooy QBRJIOTPOHOB (ne6peQeH, I986 r.), Ha HayqHHX ceMBHapaX JifilI 
OWIH no npo6neMBM ycRopeTenel sap1111teHHHX qaCTBQ B I9'79-I985 rr. 

Ily6n01<a.uee. Ilo T8M8 neccePTaQBB ony6JIBROBaHO I2 pa6oT, OIIBCOK 
KOTOp:WC llpHB8'A8H B KOHQ8 aBTOpewepaTa. 

CTp,VRTypa µeccewayee. Pa6oTa COCTOBT BS BBeneHBH, Tpex I'JiaB e 
88.KJIDqeHBH. 06men o6~eM COCTaBJill8T I30 CTpaHeQ, BRJIDqaa 80 PBCYHROB, 
6 TMJIBQ; cnecoR JIBTepaTYIH HacqBTHBSeT 48 H80M8HOBaHBtt. 

CO.ItEPJWOO: P AEaI'l:l 

BI rnaBe neccePTaQBB cnenaH o6sop YCROp!llOIIIBX 00CT8M COBpeMeH­
HHX neACTBYDll!BX 0 paspa6aTHBaewx QBRJIBqecRBX YCROPBTenel HS cperoiee 
BHepree, npoBenea aHaJIBs KPBTepeeB no BH6opy npeHQeneanLHHX cxeM · 
YCROp!llOIIIBX CTPYRTYP, eccnenoBaH!l BonpocH, CBHSaHHHe c paspa6oTRol 
CBCT_eM BOS6Yl!Qt8HBR, YCJIOBBA cornacoBaH0.fI ii nonyqeHBR 6om,mex SHa­
qeael YCROp!IJD!llBX Hallp!IEeHBA. 

Bo ff I'JI8B8 neccePTaQ00 npBBO;itllTCH pesym,Ta'fH pacqeTOB H MO'A8JIH­
POBaH0H YCROp!IDll!BX CBCTeM "CynepQBRJIOTPOHa" B neAToHHoro UBRJIOTpoHa 
.Im-I. 

B OCHOBHOM YCROPBTene npoeRTa "CynepQBRJIOTPOH" npennonaraeTOR 
eonom,soBaTL B 1<aqeOTBe YOROPRDJl!BX aneMeHTOB BHCOKono6poTHHe o6~eM­
Hll8 llpHMOYI'OJIJ,HH8 pesoHSTOpi. 

HenocTSTROM "qllOTHX" llp!IMoyronbHHX pe:3oHaTopoB HBJIH8TOH OilHYCOB­
naJILHoe pacnpeneneHee yc1<opmomero naIJp!laeneR no pan0ycy c Ma1<cer,wMoM 
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B UeHTpe pesoHaTopa e sHatJl!TeJII,HaJI m11p11Ha 11yc1topmanel me1rn". KpoMe 
Toro, B TaKHX pesoHaTopax qacToTH uenoro pa:na BHcm11x Mo;tt 1tone6aHBI 

RpaTHU OCHOBHOll qaCTOT8. 
Ynyqml!Tb pacnpeneneHBe HaIIplillt8Hl!H MO'll!HO nyTeM npoq,enepoBaHBH 

B8PTl!R8JII>HOro pa:iMepa pesoHaTopa B BBe;tteHM BHYTpeHHBX BHCTynoB B 
soHe yc1topeHl!H (pee.I). BBe;tt8HB8 BHCTynoB npBBO;ttl!T R eme O~OMY no-

@ 

~ 

JI011tl!T87II,HOl',\Y siplleRTY t a BMeHHo: 
yMeHDmeHBIO pasMepOB "YCROp!llllte! 
memi11 e TeM ca.MliM yrna nponeTa 
YCRopR:eMHX qacTl!U. 

(rnHalto Will npe;tIB8.pl!TenbHoro 
BH6opa napaMeTPOB ne~oHatJaJII,HO 
6HJI BWIOJIH8H pacqerr/G/ 11 tJBOToro" 
IlpllMOYrDJII,HOrD pesoHaTopa, HaOTPD­
eHHoro Ha qacTOTY H8CR07II,RO BHlll8 
pa6ot1eA. Haeaesmell e me6onee 
6JI8.ronpl!HTHOI MO;ttol 1tone6a.HBI B 
H8M HBJIH8TOH TMIIQ• Ta1tol pacqeT 
nosBOJIBn npe;ttBapBT87II,HO llOJIYtJl!Tb 
OCHOBHHe napaMeTpH pesoHaTopa -
ero pasMepH B MOl!IHOCTb noTePb. 

Julli oueHKB BSM8H8HBH qacTOTH 
"qecToro" IlpllMDYrom.Horo pesoHa­
Topa·, BHSBaHHoro ~aJil!tJBeM BHCTyno:e. 

. ~ 

BocnoJII,SOBaJ!BOb M8TO;ttOM BOBMYmeHBI Pee.I. CxeMB.TBtJecKel BH;tt pesoaa­
Topa "CynepUBRJIOTpoHa". 

PactJeTHaJI SaBBCBMOCTb qaCTOTH OT 

BenHtJl!Hli sasopa MeW BHCTYllaMl'I npe;ttCTaBJieHa Ha pec.2 (1tpy11tRe). 

Pl'lc.2.Co6cTBeHH!Ul qacToTa pesoHaTopa "Cynep- F 

UBRJIDTPOHa11 B SaBBCBMOCTB OT B8JIHtJBH!l 
yc1topmanero sa:iopa. 

Co6CTB8HHYIO qaOTOTY pesoHaTopa npe-

M~ 

58 

56 

54 

52 

{ 
5D 1' 8 

6nneHHD MOll!HO HalTB Taltllt8, pacCMB.TpBBaH 
pesoHaTop Kalt BOJIHOBO;tt C O~OP.O;IIHHM none­
peqHUM cetJeHBeM, B ROTOPOM Bos6y~eTOH 
TE-Bomta. Julli H8XO'l;l18HBH SaBBCBMOCTB KPB­
TBtJeCROI qacTOTH OT B8JIBtJBHH sasopa Mew 
BHcTynaMB ecnom,soBane MeTo;tt qacTBtJHUX o6nacTel. 

10 2D 3D 4D SD (1,1 

PactJeTHaJI SaBBCB-

,i A.r.I'ypeBl!tJ:-rro;;;e pesoHaTopH B BOJIHOBO;tta:. - M.,"CoB8TCK08 pa;tteo", 
I952. 

4 

I I 

~ 

-\ 

MOCTb co6CTBeHHott qacTOTH pesoHaTopa "CynepUBKJIOTpoHa" OT B8JIBtJBHU 
sasopa Mellt;ttY BHCTYnaMB npeBe;tteHa Ha pec.2 (Tpeyro'L'BRB). 

YOKO!)l[Kllt8.li CBOT8Ma. ;ttelTOHHoro Ul!RnoTpoHa llll-I 3 ;ttOJI'll!Ha o6ecne­
tJBTL Ha6op 8Hepree I MaB/06. npe YCKOpeHBB o~osaP11;ttm1X BOHOB. 

Ilpe MaJIOM BHYTP8HHeM pa;tteyce, xapaRTepHOM ;ttJIH paccMaTPBBaeMoll 
DHCOKononeBoll MamBIW, npe;ttnotJTeHBe ;ttOJI11tHO 6HTL OT;ttaHO YCROpa:Dlllel 
CTPYRTYpe B BB;tte nonyBoJIHoBoro pesoHaTopa c .!l-sneKTponoM B RatJeCT­
Be YCROp!llllllero sneMeHTa (pec.3), TaR RaR TOJII,RO B 8TOM cnyqae MOEHO 
o6ecnetJBTb MaRCBMaJII,HH!i Ha6op 8Hepree Ha HatJanbHUX e KOH8tJlillX pa;ttey­
cax YCRopeHM, tJTO Heo6XO;ttBMO ;ttM !lqlp8RTBBHOll BH11t8KUBH B 8KCTpaRUBB 
qaCTBU. 

Pec.3. CxemTBtJecRel BB:i:t 
.t1 - pesoHaTopa. 

XapaRTep B3M8H8HBH YCROpR:lOOlero Ha­
llP!lllt8HBH C YB8Jil!tJ8HB8M pa;tteyca onpeneM­
IOT pa;tteaJILH!Ul npoTHllt8HHOCTb B M8CTO non­
RJIDtJ8HM pesoHaHCHUX nl!HBI (cTe6nel) R 
.1.-sneRTpony,a reoMeTpeqecRee napaMeTpH 
ycRopmanero sasopa, RoTopHI o6pasyeTCH 
pa;ttBaJILIWMB KPOMKaMB 8JI8RTpona B BHCTY­
naMB CT8HOR pesoHaTopa, qJOPMBPYlllllBMB yc­
ROplil)lltee none, onpeneMJOT SHatJeHee qiaR­
Topa BP8M8HB nponeTa, aneKTPBtJ8CRYIO 
npotJHOOTL B 8MKOCTL. Coxpa.HBB noCTOHHHYD 
yrnoByn npoTHllt8HHOCTL BHCTynoB B menel, 
tJTO npBBO;ttBT R yMem.m.eHBIO 8MROCTB YCRO­
pmanero sasopa npe npBMepHOM noCTMHCTB8 
qJaRTopa BpeMeHB nponeTa, llOJIYtJBM YCROpsill>­

ey11 CTPYRTYPY. OX8MaTBtJ8CRB noRaSaHHYIO Ha pec.4 (Bll;tt CBepx,y) t rne 
olp = 30°,ol4 = I5°, o(8 = 4,I0, o(B = 3,4°. 

Julli yMeHDmeHllH 8MROCTB sasopa 11t8JiaTeJILHO YMeHLmBTL BHCOTY (Ton­
meHY) BliCTYnOB B Ll-sneRTpo;tta, o~o ;ttM coxpaHeHBH 8JI8RT.pBtJ80ROI 
npotJHOCTB npe MB.Jllnt sasopax e ManHX TOJimBHaX ex npoqJBJII, Heo6Xo;ttBMO 
BHllOJIIDlTL no SaKOHY, MBHBMB81lPYlllll8MY Hallpa:11t8HHOCTb 8JI8RTplltJ80Roro 
noM B Hae6onee onacHoM MecTe (npe R .A MBH.). 

IloCROJILRY ~ -8JI8RTPO:i:t B aSBMYT8JII>HOM HallpaBJI8HBB BMeeT MaJIHe 
pasMep1i no CpaBH8HBIO C nmrnoi\ BOnHH YCKOPfilOOl8ro HallpR:11t8HIIH, ;ttM 
npe;ttBapeTenLHoro pacqeTa ;ttJIBHH pesoHaHCHHX JIBHBll (BRCOTH pesoooTopa) 
eri> MOKHO paccMaTPBBaTb RM 8MROCTL. OueHita B8JIBtJBHl1 8MKOCTB npe pe­
anblWX npennono11t0HBHX DTHOCBT8JILHO pacnpeneneHBH sneKTPBtJ80Roro noM 
;tt88T B8JIBtJBHY nopa:;ttKa 40 n~. npeqeM H8CROJILRO 6onLme llOJIOBBHH npe­
Xo;ttBTOH Ha 8MKOCTL YCROp!iDIIBX sasopoB. 

BliCOROtJ80TOTHl18 noTepe B pesoHaTope CRJI8;tta:B8m'CH 1!8 nOTepb B 
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1IBHWIX: e /::,, -aneRTpone. Hs ROHCTPYRTBBHHX: ooo6pallteHBit asraM;yTMl,Hall 

.. 

~ 
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Iij)OTJ!EeHHOOT!, OT86.7III BH6pa.Ha o(o = 2°. 
Ilpe 8TOM B01IHOB08 OOiij)OTHB1I8HHe 1IBHlilB 
OOOTaB.7Ill8T 87 OM, a ;Jt1IBHa OTe611ea 57CM 
;it.7III pa.6oqero sHaqeHlilJ! qaoToTH 75 Mrtl. 
Tor;ita npe H8IipJ!llt8HBB Ha BX:one 1IBHBB, 

paBHOM 250 RB, MOID,HOOT!, IIoTepl> B 1IBHB­
.fllC OOOTaBllT OROJIO 30 RJ3T, SaROpOTRaX -
oitono 8 RBT, B Ll-aneRTPone - 6 RBT. 

n,m paoqeTa IIoneit ra 0060TB0HHHX 
qaOTOT pesoHaTOPOB 6HJill OOBOeHH a OT­
nasami Ha SBM CJJC-6500 omm qaoneHHHe 
Iij)OrpaMM!:I CAV/T ,,, l'AV,U ~, BOIIOJil>SY~ 
mae M8TO;lt IIOOJI8;ltOBaT8JI!,HHX BTepa.Qllit. 
HOIIOJILSYJ! 8TB Iij)OrpaMMEl, IIp0.1'13B8-
JI.1'1 pacqeT, -yToqHHJlllBI napaMeTPH B 

" reoMeTpen pesoHaTopoB "CynepqeitnoTpoHa 

Pao.4. YOROpinlllall OTPYRTypa- B neitTOHHoro QBR1IOTpOHa _nu-I. Ha peo.2 
.6.- 81I8RTpon. (IIYHRTBpHa.fl RplllBrut) npe;itOTEIBJI8Ha SEIBB-

OBMOCTl> qaoToTH pesoHaTopa ~CyII8PQBR-
1IOTPOHa" Iij)B 1/lSMeHeHBlll"YCROpinlllero sasopa, II01IYqeHHaJ! 0 IIOMOutI,D 
CAVIT • BHqeoneHHoe panBaJILHOe paonpe;iteJieHBe YOROp!Dlll8ro Haliplil!t8HB.fl 
Iij)lll pa6oqeM nonOEeHBB YOROpinlllBX: 8JI8RTpO;itOB no paneyoy Iij)BBe;iteHo Ha 
peo.5 (onnoM RPBBaa). · 

.lL 

"· ·~ 
DJ 

Bonee onoEHHM ;itJI11 paoqeTa J1BJI11eTca a -pesoHaTop nu-r. BH6op e 

1 2 3 4 5 6 1 L M 

YTOtJH8HBe napaMeTPOB YOROpinllleit OTpyR­
TYJ;li nil-1 Iij)OBO;ltBJIBOl> 0 lIOMOlltl>D Iij)or­
paMM!i l'AV~~ • Ha p11.10.6 Iij)BB8;1t8HH pao­
qeTHH8 SEIBBOBMOOTB·Oo6oTB8HHHlC qaoToT 
pesoHaTopa OCHOBHOit (RpBBaJ! I) B BTO­
poit (RplllBall 2) rapMOHBR OT BHCOTH pe­
SOHaHCHHX: 1IBHBit. Ha pao.6 (RpeOTBRB). 
;it.7III OpaBHeHBJ! Iij)lllB8;lt8H paoqeT OCHOBHOit 

Pao. 5. PaJtBaJIE,Hoe paonpenene- qaoToTH A -pesoHaTopa no npe6JIBEeHHHM 
Hee yoitopinlllero Halijlli- wopr.,ynaM. 
EeHBJ! B pesoHaTope 
"CynepQBRJIOTPOHa". 

H W.Wilbelm. CAVIT and CAVJD - Computer Programms for RF Cavities 
with Constant Cross Section or Ariy Three-Dimensional Form. 
Particle Accelerators, 1982, v. 12, P• 139-145• 
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Peo.6. 3aBBOBMOCTJ, qaoTOTH 
l:i -pesoHaTopa oT MBHH 

pesoHaHCHHlC JIBHBtt. 

woPMa ~aonpeneneHBH B BH6paHHott 
reoMeTpr,rn. 

Ilpe qBOJI8HHOM MO;Jt8JIBpOBaHBB 
TOtJHOOT!, paoqeTOB onpe;iteJIJ!eTOJ! 
B03MOlEHHM ROJIBqeoTBOM YSJIOBHlC 
ToqeR, a STO, B OBOD oqepe;Jt!,, 
onpene JIJ!e TOJ! nru.m:Tl>D SBM. n,m 
1lBYMepHol Iij)OrpaMMa c,t VI T 

MaROBM8JII,HO BOSM01!11l08 qeono TO­
qeR 15000, noaTOMY TOtJHOOTl> pao­
qeTa qaoToTH pesoHaTopa "Cynep­
QBRJioTpoHa" C 00TaBJIJ!8T IQ-S, . 
;it.7III no6poTHOO.TB e ll!YHTOBoro oo­
Iij)OTBBJI8HBJ! ,., I%, a ;JtJIJ! paonpe­
;Jt8JI8HBH HalijllillteHB.fl no IO%. Jl1III 
TpeXMepiiott Iij)OrpaMM!:I CAV.3} MaR­

OBMMl,H08 ROJIBqeoTBO ToqeR oo­
OT8l3JIJ!8T 5000 B, RPOMe Toro, 
omB6Ra B BHqBQ1I8HBB B OBJI!,HOtt 
oTeneHe SaBBOBT oT wopMl:l peso­
HaTopa B OTaHOBBTOH MaR00MaJII,­
H02 npe uaneqee MaJIHJC sasopoB. 

HSMeH8HB8M ;ltJIBHH pesoHaHCHHX JIB­
Hllltt ocymeoTBJIJ!eTCH rpy6M nepecTpoft­
Ra pesoHaTopa. n,m ToHRott nonoTpottRe • 
qaoToTH npeMeHlleTCH noncTpoelJHlii\ 
ROH;iteHoaTop, 8MROOTJ, ROToporo o6pa­
SY8TOJ! SaJIHeft TopQeBoft IIoBepXHOOT!,ID 

l:i-8JI8RTpona 0 non:semon nnaoTBHO~ 
008;ltHHeHHoft O 38JIH8ft TOpQeBott "seM-
rumoft" oTeHRoft pesoHaTopa. • · 

OnHBM es RPBTepraeB npe BH6ope 
pasMepoB e reoMeTpHB .6.-BJieRTPona 
B peSOHaHOHHX JIBHBtt HBJIJ!8TOJ! ~Op.la 
paonpeneneHWI yoRopR:Dutero HaIIpR:llteHHH 
IIo paneyoy yoRopaTeJIJ!. Ha peo.7 Mog­
Ho BB;lt8Tl>, mm' SaBBOBT ~opMa paneaJIJ,­
Horo paonpeneneHBH HaIIpR:llteHBH OT reo­
MeTpee e MeoTa nonooeneHeHBH neHett 
R /l. -8JI8RTPO;ttY • IlYHRTBpHrut RPBBrut -
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Puc,7, PacnpeneneH0e ycKopall!lero 
HanpsaeH0H B A-peaoHaTope 
B 3aB0CBMOCT0 OT MeCTa 
n0i~moqea0a n0uun. 



IloaTol,\Y npe pacqeTe pesoHaTopa Jm-I ome6Ra no ocHoBH!lM napaMeTpaM 
MOEeT nocTeraTL IO%, a Do pacnpeneneHBll HallpH11t8HWI - .ltO 20%. 

OCHOBHHM cpenCTBOM ;ivm DpoBepRB DpaBBJll,HOOTB paoqeTOB e BH6opa 
OROHqaTenbHOI reoMeTpee B pasMepoB CBCTeM!l KBJilieTOH MaCll1Ta6Hoe Mone­
nepoBaHBe. ,l{Jm DpoBepRB TeopeTeqeCRBX P88YnbT~9B;6HJIB o'ex~ Mone­
JIB pesoHaTopa "CyDepQBRJIOTPOHa" B MaCinTa6e I:1U' 2 e I:4 4 ,5 , Ha 

_KOTOIJHX DpOBeneHH eccnenoBaHBH co6CTB8HHHX qaOTOT pesoHaTopa B SaBB­
CBMOCTB OT paCCTOHHBH Me~ BHOTYDaMB. SRODepBM8HTMLH8JI 88BBCBMOOTL 
qacTOTH OCHOBHol M01l!i, DepeoqBTaHHaH K DOJIHOMaCll!T86HOl,\Y pesoHaTOPY, 
npenOT8BJI8Ha Ha pec.2 (ODJIOmH8JI KPBBBH). 

B (I:4)-Monene npe)lyCMOTpeHa BOSMOlKHOCTL BSMepeHM HanpHEeHWi 
B'1I,0Jll, BHCTYDOB B MTB ToqRaX. Ha peo.5 RP8CTBK8MB OTMeqeHH 8KCDepe­
M8HTB.JII,HHe SHaqeHBH pacnpenexeHWi HallpH11t8HHH B'1I,Onb pesoHaTopa. Ha 
ooe a6cqecc BHneJieHa_o6JiaCTL YCROpeHBH, OOBDanam!8JI C DOX011t8HB8M BH­
OTYDOB. IJyHRTBpHBH KPBBM - ri>al!BR CBHYCa - paonpeneneHee HanpH11t8HBH 
B OTOYTCTBB8 BHOTYDOB. lC8Jt B npennoxaraxocL, BBeneHee BHCTYDOB YBene­
qeno ycRopsn:xnee-HanpHEeHBe Ha Haqa.m,HHx paneycax DpBMepHo Ha 50%. 

,l{Jm 008'11.aHHH Heo6xonBMoro HallpH11t8HHH Ha 8JI8RTPOn8X B YCROpeHBH 
DpoeRTHoro TORa O,I A B peBOHaTOP "CynepttBRJIOTPOHa" Heo6X0'1I,BMO BBO-. 
neTL 20 MBT KOJI868T87IDHOI MOIIIHOCTB. BBe,teHB8,TaROI MOIIIHOCTB O;tOIOI 
ll8TJI81 MO'leT OK8SaTLCJl H8B08MOmmM. Ilo8TOl,\Y 6HJI DpOB8'1I,8H axonep:iweHT 
no RCCJI8,Jt0l38Hllll YCJIO:eml B036yx,Itemm pesoHaTopa H8CRClJil,Ri!MlI ll8T~, 
llpR~8M R8l!,lt8JI H8 Wll 8anRTaHa OT aBTOHOMHOro YO.l!l.llllT8JIJl MOIIIHOCTR/4/. 

SKCDepeMeHTB.JII,HBB: 6JIOR-OX8Ma BOB6Y11'11.BHBJI M0'1I,8JIB Dpe'1I,CT8BJI8Ha Ha 
pee.a. IlponeneHHHI 8KCDepeMeHT DO Bos6yz;neHBll pesoHaTopa O R811'1J.ol 
DeTXB B OT'1J.enbHOOTB C DOCJI8)lyDllBM OJIO!teHBeM HallpH11t8HBI B O;tOIOBpeMeH­
HOl,\Y B036Y11'11.eHBll DJl'l'Lll lleTruIMII ·nan pacXoll'11.eHB8 Do H8Dpll11t8HBD, H8B0'1J.B-

Pec.8. SRcn0pHMeHT8JIDHBJ1 
6nox-o:cem Bos6Yll'11.e­
HBH Mo~exe pesoHaTopa 
"CyD8pttBKJIOTPOHB" 

MOl,\Y Ha BHCTynax, 5%. 
TaRBM o6pasoM, pesomTop "Cynep­

QBRJioTPomt" MO!t8T DP8'1J.CT8BJlllTL 00601 
npiwoyro.:iu.mdt napal!Jl8.ll8DHDe.it co cTopo­
Hm.m 8x2,63X0,45 MC !IpJWOyrOJt&HHWI 
BHYTP8HHBMB BHCTYDaMB B MeneaHHol 
DJIOCROOTB BHCOTOI 0,16 Me nJIBHol4,4 M. 
.PaocTOJmBe M8W BHCTYDaMB '11.0Jil:HO 
.6HTL npe 8TOM I2+I4 OM. l{o6poTHOOTL 
TaRoro pesOHaTOpa 6y'1I,eT COCTaBJiliTL 
DpBM8PHO 35000, a MOIIIHOCTL DOT8PL npe 
MaRCIIMBJII,HOM HallpHEeHBB 500 RB 6y'1I,eT 
OROJIO 250 KBT. 
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~ DpOBBPRB DpaBBXaHOCTB paoqeTOB YCROpsn:x!lel CTPYKTYPH Jm-I 
6Wla BHDoJIHeHa M0'1J.8JII, ~-pesoHaTopa B MacmTa6e I:2. PesynbTaTH as­
MepeHBH 006CTB8HHHX qacTOT M0'1I,8nB peSOHaTOpa Jm-I (DepBol B BTopol 
ra:pMoHBK), n0pecqBT8HHH8 K DOJIHOMaCll1Ta6Hol,\Y pesoHaTopy, Dpe'1I,CT8BJI8HH 
Ha pac.6 (RPYlltKB). BB;tOIO xopomee OOBD8'1I,8HB8 0 aHaJIBTBqeORBM pacqeTOM 
Do DporpaMMe C.4Vd.21 • 

l{]m BOCJI8'1I,OBaHWi pacnpe,xeneHBH HallpHEeHBH B YCROp!IDll8M sasope 
BCDOJll,SOBaJICJl M8T0'1J. BOBl,\YmeHBI. IloxyqeHHHe X8paRTepBCTBRB DpB pas­
JIBqHHJC sasopax B D0'1J.CTpoeqHOM KOH'11.8HCaTope de DpBB8'1I,8HH ~ pao.9. 
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Paolto11'11.8HBe C aHMorBqHHMI! KpBBHMB, DOJIY­
q9HHHM9 BS BHqBCJI8HBI O DOMOmbll DpOrpaMMH 
CAY3~ (pee.?), o6i>IIOHH8TCH H8'1I,OCTaToqHol 

{=JO,.. . MOIIIHOOTLll SBM, HeToqHoOTLll DpOrpaMMH B H8-
BOSMOSHOCTLll TOqHo oneoaTL rpaHBil!l peso-

EX.m 

40,.. • HaTopa. Hs npen0n0HHoro oeMeloTBa KpBBHX 
50HH 

90HH 
BB'1J.HO, qTo npe 11t8JI8HBB, B8PLBPYH sasop, 
MOllHO nonyqBTL·llpaRTBq00RB 7Ill6ol Heo6xo­
neMHI nen xapaRT0peoTBRB, oT nooTommol 
no oenbHo pacTymel no panayoy R o6xacTe 
BHBona. 

PBc.9. SROD8PBM8HTB.JII,HHe 
pacnpenen0HBH HR-

Bill rnaBe naco0prauee paocMoTpeHa Blt­
cecT0Ma ~oTpoHa OHHH B 118JIOZ8HH P8BYXL­
T8TH DO 88 BOS6Y11'11.eHBll. 3n0c1, 1lt8 DpBBO;ltli'!­
CJl peSYXaT8TH pacq0ToB, BH6opa D8paM8TPOB 
e BoB6Yll'1J.8HBH OBCT8Mll pac)THUB YCROpeH-

DpH11t8HBH nnoJII, ye- Horo nyqxa. . 

ROp!IDll8rO sasopa B Raq80TB8 YCRopmnel OBCT8MH B WaBOTPOHe 
~-peBOHRTopa. OHHH RCDOnbBOBaHa IIpmtoyroJII,HM B.DJiaH8 . 

DJIOCKM DOJIYBOJIHOB8JI O;tOIOPO;tO!aH JIBHBH O ;ltBYMJ'I Bp0.lll!UlllBMB0H Bapea.To­
paMB qaoTOT;/6 ,71. Pa6oqel naanasoH ;ivm YCROpeHBH DpOTOHOB no 8H8P­
ree 680 MeB B ~soTpoH0 (IB.,IB+I4,4I)Mrtt, nepeKl)HTBe no qacTOTe 
Jmax!Jmitt = I,26. CJCeMaTBqHo BB.It pesoHaHCHol ceoTeMH Dpe'1I,OT8BJI8H 
Ha pac.IO. B O;tOIOPO;tOIOI JIBHBB, o6paSOBaHHOI OBOT8Mol .JtYBHT,.. KaMepa 
o pasMepaMR: mapeHa 6 M, MBHa 7 ,3 M, llOCTOJIHH!llt sasop 78,5 MM 
(BOJIHOB08 OODpOTBBJI8HR8 2 0 ~ 2,5 OM), MOSHO BOS6ynen DOJie B ,ItBalla­
BOH8 (I8,84tl3,45)M['q DpB BSM8H8HBB 8MKOCTB BapeaTopoB OT IOCX) ~ 
no 6000 ~. BapB8TOPH BHDOJIH8HH B BB'11.8 KOH'1I,8HC8Topa O Bpa!IIElDJIBMOJl 
poTopoM, OCL ROToporo Dapa.JIJieXaBB RPOMRe )lyaHTa. JieHeboe 18M8H8HBe' 
pa6oqero sasopa B BapeaTope OOCT8B1Ili8T OT 7 no 4 MM,B 88BBCIMOOTB 
OT yrxa DoBopoTa pOTopa, qTo o6ecDeqeBaeT DpBMepHoe DOOTOJmOTBO . 
sn0KTp0qecKoro nomt B napaaTope. 
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Puc.IO. BHCORoqacTOTHaH cecTeMa.~aso­
TpoHa n pacnpe~eJieHHe HanpRllteHIDI pa6oqe­
ro ROJie6aBBH Bnonb peSOHaHCHon JIDHBB. 

B RaqecTBe YCTpollCTBa, 8838MJUmlllero 
POTOP no BHCOROll qaCTOTe, ecnoJibSY8TCH 
nnacTeHqaTlill ROJIJI8RTopm RoHneHCaTop 
c yrnoBoll npoTHzeHHocTbm nnacTeH 284°. 
B STOM cnyqae B HeM o;i(HoBpeMeHHo HaXo­
;llliTCH 8 POTOPHHX nonaTOR R8ll!,Jtoro ·necRa, 
e npe sasope B RonneRTOPHOM RoHneHC8TO­
pe, pal3HOM I,5 MM, ero eMROCTb COCTaB­
MeT 32000 n~. 
IloMeMo pa6oqero ROJie6aHHH c CBBpaBHliM · 
Hallp!llE8Hll8M Ha BapeaTopax B cecTeMe 
BOBMOlllHO nonepeqHoe ROJie6aHee c npoTe­
BoipaBHHM Hallp!lllt8HeeM H8 BapeaTopax.Hs-

MepeHeH noRasane, qTo qaCTOTHaH nporpaMMa napaBBTHOll MO;IO:l ROJie6aHell 
H8B6onee cenbHO BaBBCIIT OT yrna noBopOTa poTopa,H npH 'IB.CTOT8 I7,6 MI'It 
npoHCXO.ltliT nepeceqeHHe OCHOBHOtt II napasBTHon qaCTOTHHX nporpaMM. 
,llJIJl ycTpaHeHBH BToro B sa;itHett qacTe ;n;yaHTa 6wr cnenaH npono~m pas­
pas cne~eanbHott ipopMll, napaMeTps ROToporo (nneHa e peryJiepyeMaH ROH.;. 
CTPYRTBBHBH 8MROCTb Ha Bxone) onpeneJim:JT qacTOTY napasBTHoro Rone6a­
HBH. Ha pee.II npeBeneHH OCHOBHHe pesy~TaTH BBMepeHeH qaCTOTHHX 
xapaRTepBCTBR pasneqHHX TBnOB Rone6aHen B BaBBCBMOCTe OT yrna noBO­
poTa BapHaTopa (snecb: RpBBaH I - co6CTB8HH8H no6poTHOCTb peBoHaTopa; 
2 - qacTOTa OCHOBHoro TBna Rone6aHBf; 3 - qaQTOTa OCHOBHOll Mm npe 
BBenemmx TpeMMepax; 4 - qacTOTa nonepeqHoro Tena Rone6aHell) • 
PacnpeneneHee Hanp!lzeHett pa6oqero Rone6aHBH (;ll]IJ:[ Hesmen e BHcmen 
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qacTOT neanasoHa) Bno~ BHCORoqaCTOTBott 
CBCT8Mli ipasoTpoBa noRaSaHO Ha pee.IO. 

Pee.II. 3aBBCBMOCTB no6poTHOCTB CBCT8Mli (I), 
pa6oqett qaCTOTH 6es TPBMMepoB (2) 
e c TpeMMepaMe (3) e nonepeqHoil 
MO;IO:l Rone6aHeH (4) OT yrna noBopoTa 
POTOpa BapeaTopa. 
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Peo.I2. qacToTHHe saBecuMoCTe 
Ballp!lEeHett H8 BapBaTo­
pax (I), ii ~eHTpe (2) 
a Ha RpaHX yc1<0pimnen 
RPOMRB ;n;yaHTa (3), H8 
no;itlllenmmax poTopoB(4) 
e Ha npocceJlllX BBona 
(5). UA=IB. 

o6paTHaH CBHBb c aHo;na Ha RaTo;n, 
BHilOJIH8HHM B Bene BaRYYMHoro 
nepeMeHHoro RoHJteBcaTopa C00• 

PesyJIDTaTH eccnenoBaHea pa6oqe­
ro Tena Rone6aHett cacTeMli npeBeneHH 
Ha pac.I2. YCROp!ll!lll88 Hanp!lllt8BB8 B 
neanasoHe qacToT·noqTe nocTOllHHO 
(KpeBBH 2), cnan Ballp!lEeHM Bnonb 
YCROJl!U)lllell RPOMRB R RpaHM ;n;yaHTOB 
(RpBBBH 3) HaxoneTCH B npenenax 
(IO+I5)%. Ha BTOM lE8 pecyHRe npe;n..:. 
CT8BJI8HH qaOTOTHHe SaBHCBMOCTB Ha­
Ilp!IEeHlltt Ha BapeaTopax (Rp0B8Sl I), 
no;itlIIBilHHRaX (KpHBaH 4) e npocceJUIX 
nYaHTHUX BBonoB (RpHBasi 5). 

B ipaBOTPOB8 ;llJIJ:[ nonyqeHBH YCRO­
pmomero HaDPfl'lltElHeH 50 RB Heo6xo;neMBH 
MOlllHOCTb. MO'lltElT nocTeraTb 350 RBT. 
Haa6onee nonxo;!tlllllDM aneKTpoBaRYYMHHM 
npe6opoM ;llJIJ:[ reHepepoBaHBH TaKott 
MOlllHOCTB B pa6oqeM neanasoHe qacTOT 
ipasoTpoHa HBJI!l8TOH JiaMDa I'Y-65A. 
CxeMa aBToreHepaTopa onpenelI!leTcH 
RaR xapaRTepecTDRaMe nar.mu, Tr D 
pa6oqeMB qaCTOTaMH (pec.I3)/9 • ,llJIJl 
o6ecneqeHBH pa6oqero pezeMa aBTore­
HepaTopa es-sa nernocTe perynepoBRD 
e ocymecTBneHBH 6Hna BH6paHa BHYTPeBR!Ul 

D, 

B l(aqecTBe CBCT8Mll CBHBH · · 
reHepaTopa O YCRop!lllllel CHCTe­
Mol ecno~syeTCH nneHHHA (nony­
BonHomrlt) qieiep e nB8 napanJienv­
Ho BRJIJlqeHHHe RaTyWKe em:iyRTBB­
HOCTel c:wrna. TaRBH cecTeMa. 
CBHBe o6ecneqeBaeT npeMepHoe 
llOCTOHHCTBO onTeMaJibHoro BHa-

c, 

Pl!c,I3. 3neRTpeqeCR8.fl cxe~~ 
:3.3ToreHepaTopa. 

qeHHH eH;n;yRTeBHOCTe B pa6oqeM 
neanaBOHe qacToT. C yqeTOM pesyJibT8T03, nu;ryqeHHHX B l1P8nB8P0TenbHHX 
BRCllepHMeHTaX, Ha ycRopnTM9 6~JI ycTaSo3ne~ ~enep CBHSB C BORHOBHM 
conpOTW3.ll8IDleM 3( c,~ ll .ll,.'!ZEoa I,6 ~-

l l 
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Ilpe B086YRmeHBH OHOTeMl:I OT aBToreHepaTopa 6WIO nonyqeHo, qTo yo­
KOpiiX!llee HallJlllEeHee noqTe BO BOeM neanasoHe IIIlaBHO yMeH1,maeTCH K 
HBlltHBM lffiOTOTaM,IIMeSI MaKOID.lYM npn TI ,2 MI'u e oTHomeHee UmQ/Umiri = 
= I,35. AHan:oreqmrt1 xapaKTep HMe!lT qaCTOTHHe 3aBE:OnMOOTR HarijlaEe­
HHSl Ha BapeaTopax npe He0Kon1,Ko 6on1,men BeneqeHe cnana. CooTHomeHee 
aMIIHBTYn HarijlaEeHHtt Ha YCKOJlR])lllell KPOMR8 H BapeaTopax Ha qacTOTe sa­
XBaTa (IB,18 Mrrt) K = U ycK/ U Bap. = 0,85, a Ha mmone (14,41 MI'u) 
K = I,5. XapaRTepHHe pa6oqee KpllBHe ore6aianex ycKoJlR])lllero Bq...HaIIp/1-
iteHBH H8 KpoMRe ;a;yrurra, OKoppeKTBpoBamme BCTOqHBKOM <pYHRUHOHaJILHoro 
onopHoro Hallp!lEeHllH aHo;nHoro Mo;a;yMTopa, npenoTaBneHH Ha pec.14. 

Ilo Mepe ynyqmeHl'ISl BaRYYMHHX 
yonoBett B KaMepe ycKoJlHIO[llee 

l\u HaJip!lEeHlle K MOMSHTY IJYCKa 
<•BJ 
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Pllc.14. Ore6al0llllle yoKop!lXJ!llero 
Bq...HaIIplizeHBSl Ha KPOMR8 
;a;yaHTa no UBKJIY YOKopeHBSl. 

YOKOPBTeM B OlmTHYID 8RCIIJIY­
aTa[(BID nocTerno HBll!Hero npo­
eKTHoro sHaqeHBSl 40 RB. 

PaoTSllKl(a nyqKa B ~asoT­
poHe Olffili BaRJmqaeTCH B llpe;it­
BapllT8Ill,HOM YCKOpeHHB qacTllU 
no npoMemyToqHott op61lTH e 
noone;a;yJO!lleM noBeneHllll ex no 
KoHeqHoR op6eTH c Heo6xone­
Moll OKOPOCTl,D C uen1,ro IIOJIY­
qeHBSl HelipeJ)HBHoro BO BpeMe­
HH nyqKa. Ilo nooTHEeHHH qao­
TllUaMH IIPOM8lBYTOqHOll op60TH 
npoeoxoneT BHRJmqeHee yoKo­

JlHIO[llero HaIIpligeHBSl OOHOBHoro ;a;yaHTa. ~OYCKopeH08 qacTBU npoesBoneTCJI 
C IIOMOID,l,ID nononHllT8JILHott YOKOp!lIOOlell CBOTeMH ~ C-aneKTpona. IlpoBeneH­
HHtt pacqeT,¥ llOBBOil~Il BHP860TaTI, Tpe60B8HHSl R CHOT8M8 paCTSllltKH -
YOKOp!lXJ!llee H8llp!lllteHBe Ha C-sneKTpone nonEHo 6HT1, 15 KB, neanasoH 
qaoToT 60 Kru. 

c,oT~ paoTSllKl(H ~30TPOH8 OOOTOBT BB C-a~eKTPOita, pe30H8HOHott 
IlBHHB IO, MOlllHOro BHOOKoqaoTOTHoro yoeneTemr 117 e sanru?lllero reHe­
paTopa. SneKTpeqeoKe C-sneKTpon npenoTaBMeT oo6on eMRooT1,, no;itRm>­
qeHHYID Ha KOHUS pesoHaHOHott qeTBSPTI,BOilHOBOI KOPOTKOSBMKHYTO! 50-oM­
HOil JIBHID1. Kr)HOTpYKUW[ C-M8RTpona n JillHillI npHBeneHa Ha pno.15. 

:g C.E.BopoErtcB, B.Il • .llMBTpBeBCKett, H,n,3annaTBH. PaoqeT napaMeTpoB 
OBCTeMH paCTSl'IKKB IlY~Ka YOTaHqBKB ~ npe IIOMome C-aneK1pona. -
~6Ha, 19'79. -IO o.lllpenpeHT/06'Iien.eH-T HnepH.eccnen.:P9-79-882). 
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Pee.IS. KoHOTPYRUBH C-aneRTpona e peso­
HaHoHol HBHBB: I - BBon Bo;nH; 
2,3-BonooXJiagnaei.ml pesoHaTop 
H BHOOKoqaCTOTH!lli pas~eM; 4 -
KO}ijt8HOaTop; 5 - BBon BO;o:H OJ;­
nagneHBSl C;-sneRTpona; 6 - npo­
xo;nHo! BSOHS!TOp; 7 -C-aneKTPOit; 
8 - YCROpBT8Il1,HaSl KaMepa; 9 -
OBCT8M8 RpenneHBSl C-aneKTPOita B 
yoRopeTen1,Hott KaMepe; IO - 50 -
OMHrul pesoHaHCHrul IlBHBSl. 

Jvm Bos6y1QteHBSl CBCT8MH 
paOTSl'4tl<B paspa60T8H BHCOKO­
qaCTOTHWi reHepaTop, pao­
cqeTamndt Ha IO KBT BHXon­
Hott MOlltHOCTB, OKOHeqmrt1 MOlll-
00 KaoKan KOToporo BHIIon­
HeH Ha OOHOBe TeT_pona rY-47 
IIO C'lteMe o o6mett C8TKol. 
Ilo;IXKJmqeHee K reHepaTopy 
OBOTeMH paCTSl'lltRB npeo6pasy­
eT 8HOnHYD C'lter.\V OKOHeqHoro 
KaoKana e pesoHaHOHoro ROH­
Typa C-aneRTpon-neHBSl B CBO­
Te?,\V OMSaHHHX ROHTYPOB. 
STo osHaqaeT, qTo acne BH-

6paTE> npe nam1ott OB.FISH pa-
6oqyro ToqRy B0 UeHTpe IIPOBa­
na xapaRTepeo~BRB npe MHHB­
Man1,HoM conpoT,BBil8HBl'I, TO 
BMlle;naHc B aHone IlaMIIH B 
pa6oqeM neanasoHe qacToT 
6y;neT BSMeHSlTl,CSl HesHaqe­
TeJILHO, qTo nonmo qnoco6-
oTB0BaT1, yoTottqeBott pa6oTe 
reHepaTopa. 

Hs-sa Heo6xonBMOCTB 
pasMemeHBSl Bq...annapaTYPH sa sameT~! Ha 3HaqBT8IlDHOM paoCTOSlHBH OTC-
8H8RTpo;na, BH8B8HHO! panea[{BoHH!iMB HarpysKaMB, npBXOitllTCSl BOIIOHl,30-
B8TI, ;nHHHHH! Ra6en1,. IlpB onpeneneHBB nneHH Ka6eHSl yqBTHBaHHOI, 8Il8M8H­
TH OKOH8qHoro KacRana reHepaTopa. 

B KaqeCTB8 BHJmCTpaltllH pa6oTH OBOTeMH OJIYlltaT ocuennorpaMM!,l YCRO­
p!llXll8ro HaIJpiSBHB.Sl Ha C-aneKTpone Ue e ceToqHoro ToKa BHXO;nHoro Rao­
Rana reHepaTopa I.92 (peo.16) npe HaJia;IXKe CBOTeMH paCTSl'ltRB B H8DJ)8PHB­
HOM peuMe npe neBeauee qaoToTH 100 Kru. Pa6oqett peuM reHepaTopa 
(2 .Aj c. = 60 Rru) npeBeneH B Ta6neue. 

Ta6nena 

U Bos6. Uc 112 YK 
MB RB MA A 

3CYl I3 + 15 140 I,25 
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Pee.IS. OcqeJIJiorpaMM!l HaIIJllllK8HllH Ha C­
sneKTpone U0 ll ceTotraoro ToKa 
BHX:OnHoro K8CK8It8 reHepaTopa I91 
( Fo - qeHTpam,HM qacToTa nono­
cu IJpOIJYCK8HllH, paBHM 2AF' ) • 

3ana10111lltt reHepaToP o6ecneqBBaeT npo­
rpaMMllpyeMHe S8KOHH llSM8H8HllH qaCTOTH ll 
aMIIHllTYnH HaIJpli1K8HllH Ha C-eneKTPOite _B 
npoqecce noycKopeHllH npoTOHOB. Hesa~llCll­
MO OT qaCTOTH MOnYruiqllll YCKOpliIDlllero (nY-
8HTHOt'O) HaIJplilOOHllH noYCKopeHll.8 IJpOllCX:0-

neT B TeqeHee 0,85 nepeona onHoro qeKna. 
Ilpll npoBeneHllll BKCnepllMeHTOB no pacTHl!tl(8 nyqKa HaIJplil!teHlle Ha C-

8H8KTpone Uc nonnepxeBanocL (IO+I5) KB. OnTBMllsaqllH pe1t11Ma pacTHl!tl(ll 
no ~opMe nyqKa 88KJIIOqanaCL B BH6ope BpeMeHHHX: S8KOHOB ll8M0H8HBH qa­
CTOTH ll aMIInBTYnH (p0c.I?a,6) n/!Ji: o6ecneqeHllH nonHoro sanomeHllH 

u, 
(V) 

!0 
0,5 

0,6 

0,4 

0,2 

D 

I l 

I '"" i 

""' - ii 

-
I 
I 

-
0-

• Pee.I?. BpeMeHHHe ocq0nnorpaMMH 
BHX:onHoro HanpliEeHBH MOnYHRTopoB 
qacTOTH (a) ll aMIIHllTYnH (6), BH­
BeneHHoro pacTJUzyTOrO nyqKa (B) 
ll aMIIHllTYnH yCKOpli!Omero HaIJplilK8-
H0JI OCHOBHoro nY8HT8 (r). 

§~ I mij 
nyqKOM BpeMeHll pa6oTH nporpaMMH C-sneKT-cc-' .... IJ])B MaRCBMl!JILHDM ............ nepe-

-=l--lf-l=--+:---l-=µ11+-H=f-4.-= sax:BaTa nyqKa. Ha p0c.I?B npeitCTaBneHa 
ocqBnnorpaMMa BHBezteHHoro pacTHHYToro 

rnl I JLI! au g nyqKa. JlJIII CpaBH8HM Ha pllc.I?r npllBezte-
0~----l-f----+~~--~+-.:::r-+----l~---l,~~---,, H8 ocqllnnorpaMMa BpeMeHHott saBBCBMOCTll 

. Ti T, T aMIJnllTYnH YCKOplilOlll8ro HaIIplllKeHHH OCHOB-

c..'0.al jffi 11 m~ aoro nyaHTe. llep,on , ............ ,.,,._ ~- -~~ .. == i eT 4,29 MC, neB0aq0J1 qacToTH sana10mero 
o r reHepaTopa 32 KI'q, qacToTa nepesax:BaTa 

j (T1)= I4,594 Mrq. Pacm0peH0e nonocu 
qacTOT Ito 40 Krq nosBoneno yBenllqllTL 

Ko~0q0eHT nepesax:BaTa Ha IO% ll ztoBecTe ero no 50%. Ilocneey10mee yBe-
neqeHlle neBll8qllB K yBeneqeH~IO KOS<ppllqlleHTa nepesax:BaTa H8 np1IBO,IUlT/l

2
/ 

JlJIII nanLHettmero noBHllleHllH Ko81pIJ0qeeHTa nepesax:BaTa npennonara­
eTCH IIOBHCllTL HaIJplilK8Hll8 nporpaMM OCHOBHOI'O YCKOpli!Omero nY8HT8 ll 
C- sneKTpona. 
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B 88RnJOqeHllll IJpllBOltRTM OCHOBHH8 pesynLT8TH, nonyqeHHHe B 
;ltllCC8PT8qBll: 

I. Bu6prum TllIIH ycKoplillll!llX: CTPYKTYP "CynepqeKnoTpoHa" e nettToH­
Horo qllKHOTpoHa ~I Ha OCHOBaHllB paccMoTpeHllH onHTa cosnaHllH peso­
HaHCHHX: CBCT8M CBJil>HOToqHHX: qeKneqeCKllX: YCKOPBTene~. OnpeneneHH reo­
MeTpeqeCKlle 0 OCHOBHH8 panBoTeJCHllqecKlle napaMeTpH YCKOplilOIIIBX: CllCTeM 
"CynepqBKHOTPOHa" H qllKROTPOHa .Im-IC noMomL10 rumnllTllqecKllX: pacqeTOB. 
IlpoBeneHa onT0M0saq0H reoMeTpee ycKoplilOlllero pesoHaTopa qeKnoTpoHa 
~I e pacqeT pesoHaTopa "CynepqeKnoTpoHa" c noMomL10 nporpaMM 

C'AVIT 0 CAVA~ • 

2. IlpoBeneHH sKcnepeMeHTanLHHe eccnenoBaHeH aneKTPOltllHaMllqecKex: 
x:aprutTepBCTBK Ha MOitenRX: YCKOplilOIIIBX: pesoHaTopoB "CynepqllKnoTpoHa" ll 

-nettToHHoro qeKnoTpoHa ~I, qTo cnoco6cTBoBano YToqHeH010.0x: napaMeT­
poB. IlpoBeneHH aHanes e Monen0poBSHB~ cecTeMH Bos6y~eHllH Kone6aHlltt 
IJpll llcnonLSOB8HHll H8CKO}II,K0X: neTelil> BOS6y~eHeH, SaIJllTSHHHX: Ka~M 
OT CBoero YCllnllT8Jlll MOIIIHOCTll. 

3. Paspa6oTrum annapaTypa nJ111 onpeneneHllH x:apaRTep0cTllK cno~x: 
pesoHSHCHHX: CllCTeM, llM8IOlll0X: sHaqeTem,HHe pasMepu, npoBeneHH 8KCllepll­
MeHTanLHH8 eccnenoBaHBH napaMeTpoB pesoHaHCHott BHCoKoqaCTOTHOtt Cll­
CTeMU ~asoTpoHa orum. 

4. :3KcnepllMeliTanLHO OIITllMHSllpoBaHH napaMeTpH CllCTeMH CBRSB ll 
peseM Mol!IHoro aBToreHepaTopa Bos6y~eHllH ~asoTpoHa, KoTopue npe .sHa­
qllTenLHHX: noTepliX: B pesoHaHCHOtt CBCTeMe (cBHme IOO KBT) o6ecneqenll 
ycTo!qllBYIO reHepaq~!O B n0anas0He qaCTOT (I8,I8 - l4,4I)"M['q npe yc­
KOplilOllleM HaIIpllllieHBH Ha qaCTOTe sax:BaTa 40 KB, q~o nosBoneno YCKOPHTL 
npaKTHqeCKll 6es ~asoBHX: noTepL IJpOTOHH no BHepree 680 MeB B peXllMe 
OIIHTHoA· 8KCIJny8T8qllll YCKOPllT8Jm. 

5. IlpoBeneHH pacqeT ll BH6op napaMeTpoB CllCT8MH paCTHXKll YCKO­
peHHoro nyqKa (nnllHH pesoHSHCHott HllHllll ll Ka6eJI.S: Bos6yxneHllH, BX:OW{Ot'O 
conpoTllBneHllH CllCTeMH, no6poTHOCTll, Heo6X:OltllMOtt MOIIIHOCTH reHepaTopa, 
ycnoBlltt cornacoBaHea B n0anas0He qacToTl 

6. IlpoBeneHa HanaitKa Blt-reHepaTopa Ha IO KBT Kone6aTenbHott Mom­
HocTe ff OllTllMll88qllH Blt-napaMeTpoB CllCT8MH pacTHlKKB, qTo nosBOHllno 
nonyqllTL"Tpe6yeMoe pa6oqee H8IIJlllEeHBe Ha C-sneKTpone 15 KB. 

?. IlpollSBeneHa pacTHlKKa YCKopeHHOt'O nyqKa ~SOTPOHa C KOS<pp0qll~ 
eHTriM nepesax:BaTa nyqKa C-eneKTponoM ~o 50% Ha nomoe BpeMlI pa6om 
nporpaMMH C-eneKTpona. 

0CHOBHH8 pesynLT8TH nllcCePTaqllB ony6nllKOB8HH B cnenylO[!lllX: pa6oTaX: 
I~ AJieHBqKlltt D.r., ••• ; 3annaTBH E.H. 0 np. ~a3oTpoH OIBIH-- ~eseqeoKB! 

nycK. B RH.: Tpynu IX BceCOIOSHOt'O COBe~aH3H no yCKOpllT8JL'iM sapli­
EeHHHX: qacTBq (l\y6Ha, I6-I8 ORTH6pll 1984 r.), T.I, c.289-200, 
owrn:, )Jy6Ha, 1985. 
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2. rnasoB A.A., 3annaTHH E.H. Bu6op, pacqeT H MonenupoBaHBe ycKopmo­
mux pesoHaTopoB cynepq0Kn0Tp0Ha. - Jly6Hi:t, I980. - 8 c. (IlperrpeHT/ 
06~en.eH-T anepH. eccnen.: 9-80-46). 

3. rnasoB A.A., 3arrnaTHH E.H. YcKoprumna!I CHCTeMa nettTOHHoro q0KHO­
TPOHa l(U-I. - Jly6Ha, I986. - 8 o. (Ilp~rrp0HT/06~en.0H-T anepH. 
0ccnen.: P9-86-I39). 

4. rnasoB A.A., 3annaTeH E.H., Koqx0H B.A., OHemeHKo n.M. HccnenoBa­
HHe Bos6y1K,IteHea Monen0 peaoHaTopa cynepqexnoTpoHa. - llY6Ha,I98I. 
- 7 c. (IlpenpHHT/06~en. eH-T anepH. eccnen.: 9-BI-682). 

5. rnasoB A.A., 3annaTeH E.H., KoqxeH B.A., 9HHDleHKo n.M. HccnenoBa­
Hee Monene pesoHaTopa cynepqeRnoTpoHa B MaClllTa6e I:4. B RH.:Tpy;nu 
BceCOD8Horo CoBemaHHH no YCKOPBT8HHM H08R0X 0 cpenttBX 8Hepreft, 
KueB, "HayRoBa nyMRa", I982, o. I75-I77. 

6. rnaaoB A.A., 3annaTBH E.H., MapqeHKo B.H.,,KoqKHH B.A., OID!llleH­
xo n.M. PesoHaHCHM CHCT8Ma YCTaHOBKH "Qi". - ,Ily6Ha, 1984. - 6 c. 
(IlpenpeHT/06'!,en. BH-T anepH. eccnen.: P9-84-585). 

7. BopuceHoK c.n., rnasoB A.A., 3annaTHH E.H., Koq.1<0H B.A., MapqeH­
Ro B.H., OHumeHKo n.M., ToMeneHa T.H. OnncaHee BucoKoqacToTHott 
CHCT8)',111 YCT8HOBK0 "~"~ - Jly6Ha, I985.- 24 c. (IlpenpBHT/06~en. 
HIE-T anepH. eccnen.: BI,9-85-57I). · 

8. rnasoB A.A., 3annaTeH E.H., Koq.1<eH B.A., MapqeHKo B.H., OHemeH­
Ro n.M., Ileperyn B.H., XapnaMoBa M.H. Yc.KopruolllM cecTeMa <lJasoTpo­
Ha OIDIH. B RH.: TPYllli IX BcecoDBHoro coBeinruiea no ycKopeTenHM 
88p!lllt8HHJiX qacTHq ()ly6Ha, I6-I8 ORTH6p!l I984 r.), T.I, c.320-323. 
Ollifil, llY6Ha, 1985. 

9. rnasoB A.A., 3annaTeH E.H., KoqKBH B.A., MapqeHKo B.H., OHemeH­
Ko n.M. HccnenoBaHHe B086Ylltlt8H0H BliCORoqaCTOTHott CHCTeMH YCTaHOB­
KB"~". - llY6Ha, !984. - 5 c. (IlpenpeHT/06Mn.eH-T anepH.eccnen.: 
P9-84-586. 

IO. rnaaoB A.A., 3arrnaTeH E.H., KopHeeB B.E., Koq.1<0H B.A., MapqeH­
.1<0 B.H., 0HBDl8HKO n.M. C-sneKTpon YCTaHOBRB "~". - )ly6Ha, I982. 
- 8 c. (IlpenpeHT/06'!,en. BH-T anepH. eccnen.: 9-82-IIO). 

II. r~aaoB A.A., 3arrnaTnH E.H., KoqKHH B.A. HccnenoBaHee Bos6ylltlteHWI 
CBCT8Mli pacTHlla{0 YCKOpeHHoro rryq.Ka YCTaHOB.KB ~~". - llY6Ha, I983. 
- 7 c. (Il~errpeHT/06~en. eH-T anepH. eccnen.: 9-83-I44). 

I2. rnasoB A.A~, 3annaTeH E.H., Koq.KHH B.A., MapqeHKo B.H., OHemeH­
.1<0 n.M., IllemMHHH.KoB II. T. PacTaJtKa yc.1<opeHHoro rryqKa <I>asoTpoHa 
OHHH C noMOIIlI>D C-sneKTpona. B .KH.: Tpynu BcecoDSHOro coBemaHBJI 
no yc.1<op01:enHM sap!lzeHHliX qacTeq , T. 2, c. 242-245, OHHH, 
Jly6Ha, I9B7. 

PyKOilliCb IlOCTYIIWl8 B HsnaT8JU,Cronl oTnaJI 
20 C8HTS6p!l !988 rona. 
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