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B 1972 ro.ny ua cuuxpo~3oTpoue OHJIH 6wna ycnewuo 
3anymeua I I/ H B uacToJimee BpeMJI pa6oTaeT ua cllH3H'IeciCaii 
3ICCnepHMeHT cacTeMa Me,nneuuoro BLIBo.na nepBH'IHoro nyq
ICa. llociCoJIJ.ICy ycnoBHJI cllH3H'IeciCoro :JICcnepaMeHTa npe,n'h
JIBJIJIIOT llOBLIWeHHLie Tpe6oBaHHJI IC napaMeTpaM BLIBO,nH~~rO 
llY'IICa, 3aBHCJIIQHM OT 60JIJ.WOrO ICOJIH'IeCTBa cllaiCTOpOB , 
BOllpOCLI HaCTpOiiCH 3JieMeHTOB B.biBO,na H CTa6HJIH3aiJ;HH 
XapaiCTepHCTHIC llY'IICa y,no6uee pewaTJ. C llOMOIQJ.IO CHCTeM 
o6paTuwx CBJI3eii, co.nep)l(amux 3BM H auanoroawe uenu. 
TaiCHe cacTeMw no3BOJIJIIOT pewHTJ. cne.nyromue 3a,naqa: 

1. H3Mepeuue H ICOHTpoJIJ. napaMeTpoa yciCopHTeJIJI, 
onpe.nenJiromux pe)I(HM pa6oTw cHcTeMw Me,nneuuoro BLIBo.na. 

2. H3Mepeuae B ICOHTpOJIJ. napaMeTpOB B.biBO,nHOB CH
CTeMLI. 

3. H3Mepeuue a ICOHTPOJIJ. xapaiCTepHCTHIC B.biBO,nHMoro 
ny'IICa. 

4. Me)I(IJ;HICJIOBLie ICoppeiCUHB pe)I(HMOB Me.nneuuoro B.bl
ao.na. 

5. CTa6una3aUHJI napaMeTpoa BLIBo,naMoro ny'IICa a npo
uecce BLIBo,na. 

6. Bw,naqa ua nyJIJ.T ynpaBneHHJI ueo6xo,nHMoii HHcllop
MaUHH 0 COCTOJIHHH CHCTeM.bl B.biBO,na H npOBO,nHM.biX ICOppeiC
UHJIX. 

OnucaHue cucl/leMbr 

.6noiC-cxeMa cacTeMw npuae.neua ua puc. 1. 
H3Mepeuue H ICOHTPOJIJ. BeJIB'IHHLI MarHHTHoro noJIJI 

YCICOpHTeJIJI /.naT'IHIC 1/ H pa,nHaJIJ.HOrO llOJIO)I(eHHJI IJ;HpiCyJIH
pyroiQero ny'IICa /uu,nyiCIJ;HOHHLie :JJieiCTpo.nw 12/ ueo6xo,nHMLI 
,nJIJI HOpMaJIJ.HOrO cllYHICUHOHHpOBaHHJI CHCTeMLI BLIBO,na, no
CICOJIJ.ICY HX COBOICYllHOCTJ. onpe,neJIJieT pe)I(HM pa60TLI pe-
30HaHCHLIX yCTPOBCTB H 3JieMeHTOB TpaHCllOpTHpOBICH BLIBO-
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,ZUIMOrO DY'IKa/
2

•
3
/ · ,lJ;nJI KOHTpOnJI 3cWleKTBBHOCTB pe30• 

HaHCHOB CBCTeMLI DpOB3BO,D;BTCJI B3Mepeuue BHTeHCBBHOCTB 
IUIPKYnHPYIOIQero ny'IKa luu.u;yKIUIOHHLii 3neKTpo.u; 131 KaK 
nepe.u; Ha'lanOM, TaK B nocne OKOH'IaHBJI BLIBO,D;a DY'IKa. 

HHcllopMa~BJI o pelK.BMax pa6oTLI laenH'IBHa TOKOB, ape
MeHHaJI npBBI3Ka K CTony rnaauoro :warHBTHoro nonJII 
pe3ouaucuoii: CBCTeMLI lo6MOTKB P1,P21. 3neMeHToanepaoii: 
cTyneHB BHyTpeuueii: TpaucnopTBPOBKB DY'IKa I cenTy:w:- Mar
HBT FM B nHH3a FL I, BLIBo.u;uoro :w:arHBTa BM B BLIBO.IUIOii: 
nHH3LI BL laTopaJI cTyneHL BHyTpeuueii: TpaucnopTBpOBKBI. 
a TaK>Ke .D;BYX .u;y6neTOB KBa.u;pynonLHLIX nHH3 (·L r4 B '~-"L4), 
TpaHCDOPTBPYIOIQBX BLIBe,D;eHHLIB DY'IOK K BHeWHBM MBWe
HJIM• DOCTynaeT C B3MepBTenLHLIX WYHTOB (Rl +R 10), BKniO· 
'leHHLIX B ~enB DBTaHBJI nepequcneHHLIX YCTpOii:CTBIDBTa· 
uue ocyiQecranJieTcJI OT reuepaTopoa Gl + GlO I . 

H3:w:epeuue npocTpaHCTBeHHLIX B ape:w:euuwx xapaKTe
PBCTBK BLIBO,D;BMOrO DY'IKa DpOB3BO,D;BTCJI C DOMOIQLIO MHO· 
ronpOBOnO'IHLIX BOHB3a~BOHHLIX Ka:w:ep IIIHKI • pa6oTaiOIQBX 
B TOKOBOM pelKBMe. KaMepa IIHK- B, pacnono>KeuuaJI nepe.u; 
MarHBTOM BM, cocTOBT B3 Tpex ceK~Bii:, .u;aiOIQBX B03MO)K
uocTL BLIDOnHJITL cne,D;YIOIQBe cllYHK~BB: B3MepeHBe C 3a.u;au- • 
HLIM BpeMeHHLIM BHTepBanoM nono>KeHBJI B cllopMW DY'IKa 
B npo~ecce BLIBo.u;a lceK~BJI Sl I c ~enLIO onepaTBBHoro 
KOHTponJI pelK.BMa pa6oTLI MarHBTa FM B pelK.BMa "nepecllo
KycupoBKB"/2 •31, ocyiQeCTBnJieMoro nHH30ii: FL; uenpepwa
uoe nonyqeuue uucllopMa~BB o apeMeuuoii: cTpyKType I puc .21 
DY'IKa l.u;aT'IBK TOKa BLIBO,D;BMOrO DY'IKa S2 I, ero pa3Me
pax B nono)KeHBB ~euTpa TJI>KecTB lceK~BJI S3 1. 3TH 
,D;aHHWe BCDOnL3YIOTCJI B ~eDJIX aHanorOBLIX o6paTHLIX CBJI· 
leii:. XapaKTepucTBKB ny'IKa npu BLixo.u;e B3 ycKopuTenJI 

Ia paioHe nepaoii: MBWeHHOB CTaH~BB T 11, Ha BXO,D;e B 
nepBLiii .u;y6neT KBa.u;pynonLHLIX nBH3, B paii:oue BTopoii: 
BHewueii: MBWeHB IT2I, Ha BXO,D;e BTOporo .u;y6neTa nBH3 
H nepe.u; TpeTLeii: BHeWHeii: MBWeHLIO IT31 KOHTponupyiOTCJI 
KaMepaMB IIHK-1 + IIHK-5. PerucTpupyiOIQaJI :meKTpouuKa. 
DO,D;KniO'IeHHaJI K KaMepaM, D03BOnJieT DpOB3BO,D;BTL MHOro
KpaTHLie B3MepeHBJI B npo~ecce BLIBO,D;a KaK B aBTOHOMHOM 
pelKBMe C BLIBO,D;OM BHcllOpMa~BB Ha 3aDOMBHaiOIQHB OC~Bn· 
norpacll, TaK B B pelKBMe "Ha nHHBB" C 3BM. Ha OC~Bn· 
norpaMMe I puc. 31 noKa3auw rBcTorpaMMLI ropB30H-

5 



Puc. 2. 0Cf4UAAozpa-w-wa 6peMeHHou CIIPYKIIYPt.l 6t.l6eOeH
Hozo ny<~Ka 6ea o6paJIHt.IX C6.R3eu. Ha HUJICHeM Ay<~e JIOK 
6 peaoliaHcHou o6MOJIKe. Paa6epJIKa JQP -wcjoeA. 

Puc. 3. Oc14UAAozpa-w-ww npot/JUA.R 6W6eOeHHozo ny<~Ka, CH.R
•we 6 •e<~eHue 6W6ooa c UHJiep6aAoM 6 100 MC /cAe6a -
6 ZOpU30HJIOAt.HOU, cnpa6a - 6 6epJIUKQAt.HOU nAOCKOCJIU/. 
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TaJibHoro /nesaJI rronoBHHa 3KpaHa/ H aepTHKaJibHoro /rrpa

BaJI IIOJIOBHHa 3KpaHa/ IlpOI);lHJie:ii IIY'IKa, IIOJiy'leHHhle C O,IJ;HOH 

H3 KaMep B rrponecce BhiBO,IJ;a. BBe,IJ;eHHe B 3KCIIJiyaTaUHID 

KaMe phi BTOPH'IHOii 3MHCCHH /KB3 I, Haxo.n;JIII(e:iicJI B Ha

CTOJI~ee BpeMJI B CTa,IJ;HH HaJia,IJ;KH, II03BOJIHT IlpOH3BO,IJ;HTb 

a6COJIIDTHhle H3MepeHHJI HHTeHCHBHOCTH BbiBO,IJ;HMOrO IIy'IKa. 

C IIOMO~biD nerre:ii Me)KUHKJIOBbiX KoppeKUHH IIyTeM B03-

,IJ;eHCTBHJI Ha ynpaBJIJIIDII(He opraHhl IIHTaiDII(HX reHepaTOpOB 

(Gl-7 GlO) rrpoH3BO,IJ;HTCJI KoppeKTHposKa 3JieMeHTOB BbiBo.n;

HOB CHCTeMhl B IIpOMe~yTKaX Me~y UHKJiaMH yCKOpHTeJIJI 

IIpH OTKJIOHeHHH KaKHX-JIH60 napaMeTpOB OT 3a,IJ;aHHhiX TaK, 

'IT06hl B IIOCJie,IJ;yroll(HX UHKJiaX CBeCTH 3TH OTKJIOHeHHJI K 

MHHHMyMy. B HaCTOJIII(ee BpeMJI l);lyHKUHOHHpyeT nerrb Me~
UHKJIOBbiX KoppeKnHii, co3.n;aHHaJI Ha 6a3e 3BM TPA-1001 
B MHHHMaJibHOM KOMIIJieKTe / 4/, B KOTOpoii H3MepJIIDTCJI 

H KOHTpOJIHpyroTCJI napaMeTphl 3JieMeHTOB rrepBOH CTyiieHH 

BHyTpeHHeii TpaHCIIOpTHpOBKH IIy'IKa, H3MepJIIDTCJI H KOHT

pOJIHPYIDTCJI rrpocTpaHCTBeHHhle xapaKTepHCTHKH ny'IKa 

/IIHK- B/ Ha sxo.n;e so BTopyro cTyneHb BHyTpeHHeii TpaH

CIIOpTHpOBKH, H Ha OCHOBaHHH IIOJiy'leHHOH HHI);lopMaUHH 

B IIpOMe~yTKaX Me~y UHKJiaMH YCKOpHTeJIJI IIpOH3BO,IJ;HTCJI 

KoppeKUHJI TOKOB FM H FL, rrpH'IeM HHI);lopManHJI o rrpoao.n;H

MhiX KOppeKUHJIX Bhi,IJ;aeTCJI Ha CBeTOBOe Ta6JIO IIYJibTa 

ynpaBJieHHJI H Ha TeJieTaHII. Puc. 4, Ha KOTOpOM IlpHBe,IJ;eHhl 

rHCTOrpaMMhl IIpOI);lHJIJI IIY'IKa B Te'leHHe Tpex UHKJIOB yCKO

pHTeJIJI B rrponecce KoppeKnH:ii, HJIJIIDCTpHpyeT pa6oTy nerrH. 

Bae.n;eHHe 3BM EC 1010 B cHcTeMy ynpaaneHHJI rro3ao

JIHT Cyll(eCTBeHHO paCWHPHTb ee l);lyHKUHOHaJibHhle B03MO~

HOCTH: OXBaTHTb neiiJIMH Me~KJIOBhiX KOppeKUHH yqaCTKH 

BHeWHeH TpaHCIIOpTHpOBKH IIY'IKa, B CeTb Me~HKJIOBbiX 

KOppeJ<UHH BKJIID'IHTb pe30HaHCHYID CHCTeMy C neJibiD aBTO

MaTH'IeCKOH HaCTPOHKH H CTa6HJIH3aUHH paCTJI~H IIY'IKa H, 

HaKOHeU, peaJIH30BaTb B03MO~HOCTb OIIepaTHBHOrO H3Mepe

HHJI 3MHTTaHCa BhiBO,IJ;HMOrO IIY'IKa C neJibiD TOHKOH Ha

CTPOHKH H OIITHMH3aUHH /5/ napaMeTpOB CHCTeMhl BhiBO,IJ;a. 

,nnJI KOMIIeHCaUHH c)a.KTOpOB, HapymaiDII(HX BpeMeHHyro 

O,II;HOpO,IJ;HOCTb BhiBO,IJ;HMOrO IIY'IKa H CTa6HJibHOCTb ero rrpo

cTpaHCTBeHHhlx xapaKTepHCTHK Ha sxo.n;e BM B rrponecce 

Bh1Bo.n;a
16•71 , a nerrH IIHTaHHJI P-1, FM,F•L c IIOMOIUbiD 

6hlcTphlx peryJIJITopoB (TRl 7 TR3) BBO,IJ;JITCJI aHanoroshle 
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o6paTHhle CBJI3H. llepBhle 3KCDepHMeHThl, DpOBe,l:\eHHhle B 
3TOM aanpasneaaa, ,1:\anH nonolKHTenLHhle pe3ynLTaTw. Ha 

puc. 5 DOKa3aH 3~eKT BBe,l:\eHHJI 06paTHOH CBJI3H B uenL 
DHTaHHJI p- 1 • 

BalKHaJI ponL B paCCMaTpHBaeMOH CHCTeMe OTBO,I:\HTCJI 
cpe,I:\CTBaM npe,l:\cTasneHHJI aac)opMauaa. B aacTOJIJUee speMJI 

HHc)OpMaUHJI C ,1:\aT'IHKOB CHCTeMhl BhiBO,I:\a H 06 onepaUHJIX, 
npoH3BO.z:\HMWx 3BM TPA 1001, BWBO.z:\HTCJI aa cseTosoe 

Ta6no /CT I, 3aDOMHHaJOJUHe ocuannorpac)w /30/, uac)poswe 

HH.t\HKaTopw /UH/ a TeneTaan /TT/. ConpJI)KeHae 3BM 
EC 1010 c cacTeMoa KaqecTseaao pacwapaT B03MOlKHOCTH 

nocne,I:\HeH H B OTHOWeHHH npe,I:\CTasneHHJI HHc)OpMaUHH: 
BhiBO,I:\ HHc)opMaUHH Ha 6yKBeHHO-UHc)poBOH /Buutf H rpa

c)H'IeCKHH /r /1./ ,1:\HCDJJeH D03BOnHT onepaTopy nony'laTL 
He06XO,I:\HMhle ,1:\aHHhle B Y.z:\06HOH c)opMe H aKTHBHO BMewa
BaTLCJI B c)yHKUHOHHpOBaHHe CHCTeMLI. 

0)1(8,1:\aeTCJI /H 3TO DO,I:\TBep~,l:\aeTCJI pa60TOH BHe,l:\pea

HOH annapaTypw/, 'ITO nonaaJI peana3aUHJI onacaaawx pa6oT 
DpHBe,l:\eT K 3Ha'IHTenLHOMY COKpa)UeHH10 BpeMeHH HaCTpoa

KH CHCTeMhl BLIBO,I:\a, o6ecne'IHT BhiCOKy10 CTa6HnLHOCTL na
paMeTpOB BhiBO,I:\HMOrO DY'IKa H, B KOHe'IHOM C'leTe, Cy)UeCT

BeHHO noswcHT 3c)c)eKTHBHOCTL acnonL30BaHHJI ycKopHTenJI 
B c)H3H'IeCKOM 3KCDepHMeHTe. 
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Puc. 5. OCIIUAAozpaMMa 6peMeHHoii CIIPYKIIYPbl 6bl6eOeH
Hozo ny'IKa npu 66eOeHuu ObiCIIpoii aHaAozo6oii o6pa•1wii 
C6J13U. Ha HUJICHeM Ay'le IIOK 6 pe3oHaHcHoii o6Mo11Ke. 
Pa36ep•Ka 100 MC/OeA. 

10 

Jlu11epamypa 

1. C.A. A6epu'le6 u op. Coc•oJIHUe pa6o• no MeOAeHHOMY 
6bl6ooy ny'IKa U3 cuHxpog)a3ollpoHa OHJIH. TpyObl 
Bcecoi03Hozo co6eUiaHUJI no ycKopumeAJIM 3apJrxeHHbiX 
'lac•ull, "· II , M., HayKa, 1973. 

2. Ii.B.BacUAUIIIUH, H.Ii.HccuHcKuii, E.M.KyAaKo6a. 
OHJIH, P9-6972, ,I(y6Ha, 1973. 

3. Ii.B.BacUAUIMUH u op. OHJIH, P9- 6973, ,I(y6Ha, 1973. 
4. ,I(enoHupoeaHHoe coo6uJeHue OHJIH, ];1-9-8856, ,I(y6Ha, 

1975. 
5. Ii.B.BacUAUIIIUH. OHJIH, 9-8049, ,I(y6Ha, 1974. 
6. Ii.B.BacUAUlMUH u op. OHJIH, 9-7498, ,I(y6Ha, 1973. 
7. I.B.Issinsky et al. Particle Accelerators. Vol. 5, 

No.4, 1973. 

PyKonucb nocmynUAa 6 U30ameAbCKUii omoeA 
23 MaJI 1975 zooa. 

II 


