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BBEt:\EHHE 

Cne~H$HKB BAresaTOpOB KOJiJieKTHBHWX yCKOpHTene~ TBKOBa, 4TO 
Ha4aflbHOe ycKopeHHe 3JieKTpOHHWX KOJie4 OCy~eCTBflHeTCA B cnaAa~
~eM BAOflb OCH BWBOAB MarHHTHOM none/1,21. 8 MOAeflH KOflJieKTHBHOrO 
YCKOpHTeJiA 13 •4/ CYMMBPHBA AliHHa yCKOpA~~ero Y4BCTKB COCTBBJiAeT 

} M, npH4eM HB paCCTOAHHH 1,9 MOT MeAHBHHO~ nliOCKOCTH KOJib~O 
nonaAaeT B BWCOK04BCTOTHW~ YCKOPA~~H~ pe30HBTOp. CxeMa YCTBHOBKH 

noKa3aHa Ha pHc.l. 
HacTOA~aA pa6oTa noceA~eHa npo6neMaM, so3HHKWHM np11 ¢opMHpo

saHHH BWBOAHOrO MarHHTHOrO nonA MOAeliH KOnJieKTHBHOro YCKOpHTenA, 

H BKn~4aeT e ce6A cneAY~~He eonpocw: 
- COOTBeTCTBHe pac4eTHWX H H3MepeHHWX pacnpegeneHHR MarHHTHOrO 

nonA CTyneHeR C~BTHA npH PB3AeflbHOM BKJi~4eHI1H 11 HX Bfli1AHI1e 

APYr HB APYra npH COBMeCTHOR pa6oTe; 
o6ecne4eHHe MeXaHI14eCKO~ 11 3JieKTPI14eCKO~ np04HOCTI1 CTyneHeR; 

- oco6eHHOCTI1 BWBOAHOrO 11 yCKOpA~~ero y4aCTKOB; 
- o6cy~AeHI1e pe3ynbTaToe ¢opMHpoeaHI1H MarHHTHoro nonA npH BbiBOAe. 

COOTBETCTBHE PAC4ETOB 11 MArHHTHWX H3MEPEHHR 

nPH PA3~EflbHOR H COBMECTHOR PA60TE CTYnEHEA 

Pac4eT MBrHHTHO~ CHCTeMW MOAelil1 KOJifleKTI1BHOrO yCKOpi1TenA, 
o6ecne411Ba~~e~ Ha Afl11He BbiBOAa MarHHTHOe none Bz :: 13500 rc, OAHo
POAHOe C T04HOCTb~ L\B z ==+30 rc, npHBeAeH B /3/. MarHHTHOe none 
B KBlt<AbiR MOMeHT epeMeHV. ebi4HCJiAnOCb B BHA6 CYMMbl none~ pa6oTa~
~HX CTyneHeA H none~ BHXpeBWX TOKOB, HaBeABHHWX B CTeHKaX KaMepW 
BAre3aTOpa. 8peMeHHBA 3BBHCI.1MOCTb TOKOB BO BCBX CTyneHAX Bbi6Hpa

nacb B BHAe nonyCHHYCOHAW. npH C03ABHHH MarHHTHO~ CHCTeMW MOAeliH 

KonneKTHBHoro ycKOPHTenA KOOPAHHaTbl R1, Zt ~eHTpoe KaTyweK, 

4HCflO BIHKOB WI 11 aMnJlHTYAbl TOKOB lot , AflHTellbHOCTb HMnynbCOB 
't H BpeMA BKfl~4eHI.1A t 1 sw611pan11Cb B COOTBBTCTBHH C Tpe60BBHVA
MH /3/ H orpaHH4eHHAMH HB aMnmHYAbl TOKOB 101 So 30 KA H HanpA~e
HHR l1 01 ~30 KB, o6ycnoeneHHWMH, 8 OCHOBHOM, B03MO~HOCTAMH KOM

MYTBTOpOB TOKa. 
npH nOArOTOBKe pa60TW no ¢0pMHpOBaHH~ MarHHTHOrO nonA npH BW

BOAe 6wnH npOBeAeHW H3MepeHHA MBrHHTHOro nonA BCex CTyneHeA npH 

HX pa3AeflbHOM BKfl~4eHHH C L\eflb~ onpeAeneHHA COOTBeTCTBHA HX pac-
4eTHWM pacnpeAeJieHHAM

1 
T.K. HBJiH4He TOJiCTWX CTeHOK KaMepbl MOrna 

BHeCTH 3HB4HTeJibHble KOppeKH1B!I!,.J!~jlg~M,~~j2eli<HMbl. ~b1BpAa. 

Ha pHc. 2 noKa3aHbl pac4eTHt~ v. J13"1epeHHble, J?aCr)Pt~AeneHHR none~ 
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PHc. I. BnoK-cxeMa ycTaHoBKH: 1-6 - TOKOBbie KaTymKH 
CTyneHeH MarHHTHOH CHCTeMbi; 7 - KaMepa ap;reaaTOpa; 
B~ peaoHaTop; 9 - BaKyyMHbiD o6beM, 

l ( C.A.I) 

f 

meCTH 
8 -

Ha pagHyCe B~BOAa KOilb~a AflR Tpex CTyneHe~ MarHHTHO~ CHCTeMW aA

re3aTopa ,1\nR YA06CTBa cpaBHeHI<'Ifl pac4eTHble KpHBble HOpM1o1POBaHbl Ha l 
H3MepeHHWe B MaKCHMyMe nonR. H3 pHCyHKa BHAHO, 4TO OTI11114He 3KC
nepMMeHTailbHWX pesynbTaTOB OT pac4eTHWX He npeswwaeT 10% ·game B 
o6naCTH CTeHKH KaMepbi,AHanorM4HOe cornacHe nony4aeTCfl H gnR APY-
rMx CTyneHeA. 0CHOBWBaflCb Ha pesynbTaTaX 3TMX H3MepeHM~, MOlliHO I 

CAenaTb BWBOA, 4TO 3Ha4HTeJ1bHWX OTflM4MA TOKOB OT 3Ha4eHHA, npH- I' 
BeAeHHWX B pa6oTe/S~ He OmMAaeTCR, M paAMailbHOe MarHHTHOe none 
6nM3KO K pac4eTHOMy. KpoMe Taro, 3TH H3MepeHHR nossonMnM CAenaTb 
a6con~THY~ KanH6pOBKY M3MepHTeneA TOKOB 8 CTyneHRX. 

DAHaKo npH M3MepeHHH cyMMapHoro nonR a o6nacTH ~wsoAa KOnb~a 
npM HanpfllKeHM.RX Ha CTyneHRX, COOTBeTCTBYIO~MX TOKOBbiM pelKHMaM /3/ 
M nony4eHHWM KanH6pOBKaM, BWRCHMilOCb, 4TO noKanbHWe OTI11114Mfl 
nonfl OT OAHOPOAHOrO AOCTMraiOT 10%. npM4MHa paCXOlKAeHHA M3MepeH
HbiX Ill paC4eTHbiX pacnpeAeiJeHMI';\ nOJlfl COCTOHT B TOM, 4TO npM COBMecT
HOA pa6oTe CTyneHeA Ha-aa CMJlbHOA CBR3H MeJl<AY HMMI-1 3aMeTHO H3Me
HRIOTCfl aMnJ1HTYAHble H speMeHHble 3aBHCMMOCTH TOKOB B CTyneHRX, Ann 
npHMepa Ha PMC.3 noKa3aHO BJ1HflHHB nepsoA Ill TpeTbeA CTyneHeA Ha 
pa60TY BTOpO~ CTyneHH, AJ1fl KOTOPO~ 3TO BilMRHHe HaM6onee 3aMeTHO, 
Ma cpaBHeHMR KpMBWX 2,3 Ill 4 C KPMBOA 1 BHAHO, 4TO BeJ1H4MHa TOKa 
BTopo~ cTyneHH B pa6o4eM peli<MMe s MoMeHT BbiBOAa It =41 0 MKC/ 
OTJ1H4aeTCR ll04TH Ha 20% OT 3Ha4eHMR TOKa npH pa6oTe BTOpO~ CTy-
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PHc. 2. CpanHeHHe pac'ieTHbiX H 
H3HepeHHbiX pacnpe,o;eneHHii Mar
HHTHoro nonn CTyneHeil a~resa
Topa npH HX pas~eJibHOM BKnro'ie
HHH :· KpHDble I , 2, 3 - pac'ieTHble 
pacnpe,o;eneHHn nonefi nepBoil, 
TpeTbeH H llHTOH CTyneHefi; Kpec
THKH - COOTBeTCTByro~e H3MepeH
Hble aHa'ieHHJ!. 

PHc.3, BnHHHH nepno:H H TpeTb
e:H cTynene:H Ha $opMy HMnynbca 
TOKa BTOpOll CTyneHH: J - BTOpaH 
CTyneHb B O~HHO'iHOM pe~Me 
U2 =3, 5 KB; 2 - BKJIID'ieHbl BTOpaH 
H nepBaH CTyneHH U2 =3,5 KB, 
U l =4, 9 I<B; 3 - BKJIIO'ieHbl BTOpaH 
H TpeThH cTyneHH U2 =3,5 KB, 
Ul =5,0 KB; 4 - BKniO'ieHbl BTO
pan, nepBaH H TpeTbH CTyTieHH 
U2=3,5 KB, U1=li,9 KB, us= 

=5,0 KB. 

neH~ B OA~H04HOM pelK~Me,np~4eM BeJ1~4~Ha 3TOrO OTn~4~R 3aB~C~T OT 
speMeH~.H3 3T~X H3MepeHHH CJ1eAyeT,4TO KoppeK~~R HanpH!KeHHR B 
OAHO~ H3 CTyneHe~ MOlKeT np~BeCTH K ~YTHMOMY nepepacnpeAeJleHHIO 
TOKOB B APYrHX CTyneHHX. 

AnR ycTpaHeHHH eo3HHKweA HeonpeAeneHHOCTH s Bbl6ope pelKHMa 
B~BOAa He06XOAHMO ~MeTb B03MOlKHOCTb KOHTPOJ1H TOKOB /AOCTaT04HO 
B OTHOCHTeilbH~X eAHH~~ax/ B 3aAaHH~~ MOMeHT BpeMeH~. C 3TO~ 
~eJlb~ Ha BCeX CTyneHHX 6~J1~ BHeApeH~ C~CTeM~ ~MnynbCH~X ~3Mepe
HH~ TOKOB B MOMeHT epeMeHH, saAaBaeM~~ CTp06Hpy~~MM HMnyJlbCOM, 
3Ha4eHHfl TOKOB ~3MeprulHCb 1 02li-KaHaJ1bH~M~ KOA~POB~~KaMH H BI;>I

AaBaJ1HCb e ~~$poeoM BHAe. 

06ECnE4EHHE MEXAHH4ECKO~ H 3nEKTPH4ECKOn nP04HOCTH 
KATYmEK MArHHTHO~ CHCTEM~ 

KaTyWKH MarH~THO~ CHCTeM~ aAresaTopa HaMOTaH~ M3 MeAHO~ KBaA
paTHO~ Tpy6KH 8x8 MM. BHTKH KaTyweK ~30J1~posaHbl MelKAY co6o~ 
AeCHTb~ CJ10HMH CTeKnOMHKaneHT~. nocne HaMOTKH Bee KaTyWK~ MCn~
T~BaJl~Cb CTaT~4eCKHM Ill HMnyJlbCH~M HanpH!KeHHflM~, B nOJ1TOpa-ABa 
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pa3a npeBbiWaiOIJ.II'IMI-1 pa6o4ee Hanp.R>KeHI-'!e. nepeA ycTaHOBKOH B KaMepy 

aAre3aTopa KaTyWKI-1 6b1Ill-1 3ai11-1Tbl 3nOKCI-1AHOH CMOI10i1. 0AH8KO npl-1 

3IleKTPI-14eCKOM 1-'!CnbiTaHI-'!H MarHHTHOH C~1CTeMbl B BaKyyMe /P .,6 · 

·10-e Top/ HeKoTop~e KaTYWKH npo6HaanHCb npH Hanp.R>KeHHH /10-

15/ KB. TaK~M o6pa30M ao3HHKI1a npo6neMa BBOAa 6onbWHX aneKTpH-

4eCKI-1X.MOIJ.IHOCTei1 /U "'30 KB, I"' 30 KA/ K HHAYKTHBHO~ H,arpy3Ke, 
HaXOA.RIJ.Ie~C.R B BaKyyMe. MexaHH3M npo6o.R npH TaKOM AOBOilbHO HH3-

KOM Hanp.R>:<eHHI-1 o6yCI10BileH, no-BI-1AHMOMy, Cil~YIOIJ.IHM 151:' 3IleKTpOHbl, 

3MHTTI-1pyeMble C npOBOA.RIJ.IHX noaepXHOCTe~, ABH>KyTC.R B 3IleKTpH4eCKOM. 

H MarHI'ITHOM nonRX BAOnb CHilOBbiX Ili-1HI'Ii1 nOCileAHero, a TaK KaK 
npo5er 3IleKTpOHOB B BaKyyMe AOCT8T04HO BeilHK, TO npOHCXOAHT HOHI'!-

3a~Hfl 3Ha4HTenbH~x o6beMoa ocTaT04HOro ra3a. 06pa3oaaawHec.R Ka
Han~ MOryT CTaTb npOBOAHHKaMH, H npo6o~ npOHCXOAHT KaK Me>KAY 

6ni'!3KO pacnonomeHHbiMH TOKOBbiMI-1 nOABOAaMI'!, TaK H C OAHOro H3 HHX 

Ha AOCT8T04HO YAaneHH~e MeTai1M4eCKHe CTeHKH KaMep~. TaK KaK 
~PI-1 npo6o.Rx o6ecne41-1aaeTCR 3H84MTeilbHoe 3HeproB~AeneHHe, TO M3o

nRTOP~ H C8MI-1 K8TYWKM pa3pywaiOTCfl npaKTH4eCKI-1 38 OAHH-,qBa npo5o.R. 
KpoMe Toro, nary6Hoe Bili'I.RHHe npo5oes 3H84HTenbHO yaenH41-1BaeTC.R 

pa3pyweHM.RMH, CB.R38HH~MI-1 C 60ilbWMMH HMnynbCH~MH YCHili'I.RMM Me>KAY 

KaTyWKa'MI-1 /AO 15 TOHH/ 1-1 Me>KAY nOABO,qaMI-1 OT TeKYIJ.IHX no HHM TOKOB. 
An.R Il!IIKBII!Aa~l-11-1 npo5oea Heo5xoAI-1MO 5blno o6ecne4HTb HaAe>KHYIO aa

KYYMHYIO M30n.A~HIO, MeXaHH4eCKYIO np04HOCTb nOABOAOB, coxpaH.A.R 

1-'!CKa>KeHH.A MarHHTHOro non.R MMHHManbHO B03MO>KH~MM, 
C y4eTOM yKa3aHHbiX Tpe60BaHI111 5b1Ila Bbl5paHa 6e3CI-1nOB8fl KOaK

CHanbH8.R KOHCTPYK~H.R, B KOTOpOH o5ecne4HBaeTC.R AOBOnbHO OAHOPOA

HOe aneKTpH4eCKOe none 5e3 CI'IIlbH~X rpaAHeHTOB, Bee TOKOBeAYIJ.II'Ie 

aneMeHTbl nOABOAOB BHYTPI-1 KaMepbl I oco6eHHO Ha pymHa.R o6ono4Ka 
I<OaKCI'Iana/ fiblnl-1 noKpbiTbl HeCKOnbKI'IMH CnO.RMH CTeKnoneHTbl, npOnH

TaHHO?\ 3nOKCHAHOH CMOnoi:i. 0CHOBHble KOHCTPYKTHBHble 3IleMeHTbl TO

KOBOlD 'BBOAa nOKa3aHbl Ha pHC, 4, 
npoBeAeHH~e BnOCileACTBHH 3IleKTPH4eCKHe HCnbiTaHH.A KaTyWeK B 

BaKyyMe noKa3ai1H 3Ha4HTenbHOe yeei11-14eHHe HX 3IleKTPH4eCKOH npo4-
HOCTH 1-1 HaAe>KHYIO pa50TY 3KCnepHMeHTanbHOH ycTaHOBKH. 

CTPYKTYPA BbiBOAHOrO 11 YCKOP~IO!IIErO Y4ACTKOB 

MOAEJll-1 KOJlJlEKTHBHOrO YCKOPIHEil.R 

PaccMoTpi'IM 3TI-1 y4acTKH, cneAY.R no TpaeKTOPMH B~BOAa Konb~a, 
B3.RB 3a Ha4ailO T04KY CTapTa - CH.RTI'I.R MarHIIITHOH fiMbl Ha Z =13 CM 

OT MeAI-'!aHHOH nilOCKOCTH 8Are3aTopa. 

13 CM ~ z::;;35 CM, 3AeCb BbiAeileH y4aCTOK BbiBOA8 BHYTPM KaMepbl 

aAre3aTOpa, rAe Bni1.RHMe BMXpeBbiX TOKOB, HaBeAeHHbiX B CTeHKaX Ka
Mep~, cKaa~aaeTcfl cna6o. MarHI'ITHoe none a 3TO~ o6nacTM C03Aa~TC.R 
B OCHOBHOM KaTyWKaMM /1 +11/ 4eTblpex CTyneHeA aAre3aTopa, pacno

J10>KeHHbiMH 5nM3KO K MeAHaHHO~ nilOCKOCTM aAre3aTOpa M onpeAen.AIOIJ.II'IMM 
r-n -TpaeKTOpl-110 KOilb~a npM C>K8THM, no3TOMy M3MeHeHHe aMnnMTYA ' 
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PHC, 4, KOHCTPYKIJ;HJI TOKOBBOp;a •. 1 - llpOXOp;HOI1 H30IT.fiTOp; 
2, 12 - KOnneKTOpw;3 - BHyTpeHHHH llpOBOp;HHK; 4- H30ITJITOp; 

5 - BHeWHJIJI p;H3neKTpHqecKaH ooonoqKa; 6 - BHYTPeHH.AH p;H

aneKTpHqecKaH OOOnOqKa;7 - BHeWHHH 11pOB0p;HHK; 8, 9 -
OIDHHOBKH; 10- KOHYCHaH raliKa; II- p;HaneKTpHqecKaH BTynKa; 
13 - u;aHra; 14 - aKpaH; 15, I 7, 18 - peaHHOBble npoKJiap;ICH; 

16 - ynnoTHHro~aH raliKa. 

MilM BpeMeHHbiX 38BMCHMOCTei1 TOKOB B 3THX K8TYWK8X MO>KeT 3aMeTHO 

BnM.RTb Ha . n.-T.paeKTOPI-110 KOI1b~a, 
35 CM ::;;.z_$65 CM. 3AeCb Y48CTOK BbiBO,qa npOXOAMT 4epe3 OTBep

CTMe a 6oKoaoi1 cTeHKe KaMepbl aAreaaTopa. TOiliJ.IHHa cTeHKI1 I d = 
=35 MM/ 3H84MTeilbHO npeB~WaeT'cKMHOBYIO rny6MHY Anfl 48CTOT Mar

HMTHOA CMCT8Mbl 8Ar838TOpa 11 cpaBHMMa CO CKI1HOBOH rny611HOi:1 An.R 

48CTOT MarHMTHoro non.R ycKop.RIOI!.IeA ci1CTeMbl. MarHHTHoe none coa
AaeTc.R B OCHOBHOM KaTyWK8MI1 4eTBepTOH 11 nfiTOH CTyneHeA~ B 3TOA 
o6nacTM OPOI:'fCXOAI-1T .TaKme __ CTbiKOBKa aaKYYMHblX o6beMoa aAreaaTopa 

M YCKOP.RIOIJ.Iei:i CI1CTeM~, M BnH.AHI1e MeTani1M4eCKI-1X KOHCTpyK~MA cy-
1 

IJ.IeCTBeHHO cKa3biBaeTCR Ha pacnpeAeneHMI1 non.R. Am1 npHMepa Ha 
pMC,5 noKa3aHO BnM.RHMe TOHKOA /d =0,5 MM/ AI1MHHOH MeTai1I1M4eCKOH 

Tpy6bl A118MeTpOM 150 MM. /KPI1Ba.R 2/ M $I18HL\a /KPHB8.R 3/ _0220x 

,s150x1 0 MM, noMeiJ.IeHHoro Ha z =60 eM, Ha pacnpeAeneHMe non.R e 

3TOH o6nact11, H3 cpaaHeHMfl Kp11Bb1X /1/ M /3/ BMAHO, 4TO nOACaAKa 

non.R .COCTaBJl.ReT .,. .65%. 
65 eMs. z sl 00 eM. Ha aToM y4acTKe. o6ecne411aa~TC.R cornacoaa

HMe cnaAOB /Kpaea~x a<jl<jleKToa/ noneA MarHI'ITHbiX c11cTeM aAresaT·opa 

11 YCKOp.RIOIJ.Iei:i CI1CT8Mbl /weCTOH CTyneHM/. !!JecTa.R CTyneHb BblnOilHeHa 
a BHAe COileHOI1Aa,cocTO.RIJ.Iero 113 60ilbWOrO 411CI1a nOCileAOBaTenbHO 
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Puc.S. BJIHJIHHe MeTarrJiu<recKHX 

KOHCTPYKIJ;HH ua pacrrpegeneuue 

IIOJili Ha y<raCTKe BbJBOga KOJibiJ;a: 

J - IIOJie Oe3 MeTaJIJIH'IeCKHX KOH

CTpyKIJ;HH; 2 - B OOJiaCTH 

50 CM :::;. Z s;J QQ CM IIOMe~eHa Tpyoa 

us Hep~aBew~eft CTaJiu; 3 - Ha 

Z =60 CM IIOMe~eH <!JJiaHeiJ; H3 

uep~asew~eft CTaJIH. 

BKniD4eHH~X MHOrOBHTKOB~X KaTy
WeK. TaKaR cxeMa YA06Ha AnR 
~OpMHPOBaHHR OAHOPOAHOro nonR 
BHYTPM coneHOHAa, OAH8KO npH 

¢opMHpoaaHMH nonR a AaHHoA o6nacTH B~ACHHnocb, 4TO Aame 3H84H
TenbH~e H3MeHeHHA TOKa B OAHOA H3 KaTyWeK 04eHb cna6o BnMA~T Ha 

xapaKTep cnaAa nonA, CneAOBaTenbHO, ace KoppeK4HH nonA Ha 3TOM 

y4aCTKe AOnmHW o6ecne4M88TbCA 3a C4eT KOppeK4HA TOKOB B KaTyw
KaX MarHMTHOA CMCTeM~ aAre3aTOpa, 

Z>1QQ CM, B 3TOA o6naCTM none C03AaeTCA KaTyWKaMH wecToA 
cTyneHH, o6beAHHeHHWMM a TpM rpynnw. Ase rpynnw 3THX KaTyweK 

B~nOnHeHw B BHAe OTAenbHWX MOAyneA, aanMT~X 3nOKCMAHWM KOMnayH

AbM, ocTaawMecA KaTywKM mecTKO cKpenneHw MemAY co6oA. AnA o6ec
ne4eHMA MeXaHM4eCKOA np04HOCTH CMCTeMW BCe TPM rpynnw KaTyWeK 

3aKpenneHw Ha MaCCMBHOA CT8HHHe M3 Hepmase~~eA CTanM, KOTOp8A 

MomeT nepeMe~aTbCA a z-HanpaaneHMH. McnpaaneHMe 3H84HTenbHwx 

noKanbHWX HeOAHDPOAHOCTeA nonA AOCTMranOCb 38 C4eT M3MeHeHHA 

B CMCTeMe aanMTKM OTAenbHWX K8TyWeK, T04H~e KOppeK4MH nonA 

OCy~eCTBnA!lMCb nyTeM OTBeTBneHMA 48CTM TOKa OT KaTyWKM /rpynnw 
KaTyWeK/ 8 cne4ManbHO nOA06paHHy~ MHAYKTMBHY~ Harpy3Ky/6/, 

TaKaA CMCTeMa o6ecne4MBaeT BWCOKY~ T04HOCTb npM $OpMMpOB8HMH 

Tpe6yeMoro pacnpeAeneHHA nonA, OAH8KO ee HeYA06CTBO COCTOMT 

B TO~, 4TO WYHTMPY~~Me K8TYWKM AOnmHW 6wTb H30nMp088HW Ha nonHoe 
pa6o4ee HanpAmeHMe ycTaHoBKM. 

M3MEPEHME MArHMTHOrO nOnR. 
T04HOCTb M3MEPEHM~ M PE3YnbTAT~ 

Hat~epeHMe Mar-HHTHoro nonR a o6nacTH 0 < z < 280 eM npoBOAMnocb 
xonnoBCKMM MarHMTOMeTpo~l MMX-2M 171. Benwm~a norpewHOCTH M3Mepe

HHA, o6~cnoaneHH8A HeCTa6MnbHOCTRMH B M3MepHTe!lbHOA CHCTeMe npM 

M3MepeHMM noneA a HecKonbKO KHnoraycc,He npeswwaeT 0,1% 17~ CH

CTeMa nepeMe~eHMR ABT4HKa,Ha AilMHe 300 CM no KOHCTPYK4HM 6nH3K8 
K cMCTeMe, HCnonb30B8HHOA B H3MepeHHRX Ha npoTOTHne KYTM 171. no

rpewHOCTb B YCT8HOBKe AaT4MK8 M ero nepeMemeHHH COCTBBJIA!la BenH-

4MHY b.<l MM, a nocKonbKY a HHTepecy~ll.\eA Hac o6nacTH MarHHTHoe 

none 6_i;'M3l<O K OAHOPOAHOMY, MOlKHO C4HTaTb, •no norpeWHOCTb 8 on-
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PHc. 6. l13Hepemibie pacnpegenemm z -KoMrrOHeHTbi MarHHTHoro 

nonH, o6ecrre•umaw~e pasJIHtrHbi~ pe~Nbi Bb!Boga KOJibtia. 

peAeneHMH KOOPAHHBT~ AaT4MK~ 38MeTHOrO BKJIBA8 B CYMMBpHy~ OWH6-
Ky M3MepeHI1A BHOCHTb He, 6yAeT, 0CHOBHbiM MCT04HHKOM norpeWHOCTeH 

H3MepeHMA 6~na HeAOCTBT04~8A CTa6MnbHOCTb HanpR>KeHHA /TOKOB/ 

B CTyneHAX H rpy6~e CMCTeM~ perynHpOBKM HBnpA>KeHHA BTOpO~ M nR
TOA CTyneHeA. Y4MT~BBR cnomHOCTb KOHtponR H KOppeK4MA TOKOB 

BO BCeX WeCTM CTyneHRX OAHOBpeMeHHO H OCHOB~BBACb Ha peaynbTa

T8X H3MepeHHA pacnpeAeneHHA noneA OT OTAeJibHWX CTyneHeA, M~ 

HB KBlliAOM Y4BCTKe M3MCpBHHA KOHTpOnHpOBanM B OCHOBHOM TOKH TBX 

CTyneHeH, KOTOp~e A8~T HBM60nbWHA BKnaA B none B A8HHOA o6nacT~1. 

CyMMapHan norpewHocTb M3MepeHMA nonA He npes~wana +0,2%. 
B peaynbTaTe MarHHTHwx M3MepeHHA Ha MOAenH KonneKTMBHoro 

YCKOPMTBnA 6wno C$OpMHp088HO MBrHHTHOB none, o6ecne4HB8~~ee He

CKOnbKO pe>MMMOB ElbiBOAa KOnb4a Ha An11He L =2, 8 M. OcHOBHble pe
aynbTaT~ MSMCpeHH~ noKaaaHbl. Ha pHc.6. KpMeaA 1 ABeT pacnpeAene-

b.B 
Hlo1e nonA c MBJ1biM CPBAHHM rpaAHeHTOM (--z·~ 2 rc/CM ). KpMBaA 2 

b.Z 

noKaawaaeT pacnpeAeneHHe nonA, cpeAHMA rpaA!-leHT KOToporo co-
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~Bz 
CTaBJl.AeT "XZ"'- 7 r c/ CM. B o6oi1X CJ1y4a.AX JlOKaJlbHble rpa,Q11eHTbl no
Jl.A He hpeswwa~T 25 rc/cM. Kp11BWe 3,4 xapaKTepi13Y~T pacnpe,Qene
HI1e nom'!, c'ocTO.A~ee 113 ABYX y•4aCTKOB c MaJlbiM rpa,QI1eHTOM H o6-
nacTI1 peaKoro peryn11pyeMoro cna,Qa non.A: 80 cM:S z ::;.115 eM /KPI1Ba.A 

't :I . 
i 
I, 
;) 

n 
p ,,, 

3/11 135 CM<;;.Z,$.160 CM /Kpii!Ba.A 4/, . 
HaMepeHH.A non.A no aai1MYTY All.A Tpex 3Ha4eHI1H z noKaaa1111, 4TO '1 

Be1111411Ha a311MyTaJlbHOA HeO,QHOPOAHOCTI-1 He npeawwaeT +0,2%. ~; 
3KcnepHMeHTbl C ny4KOM no BbiBOAY 3JleKTPOHHbiX KOJlell, BblnOilHeH- ! ! 

Hble B pelK11Me C MaJibiM rpa,Q11eHTOM nOJl.A, no3BOJ111I111 3a(jli1KCI1POBaTb • ~ 
BbiCa,QKY KOJlbl.la Ha MHWeHb, noMe~aeMyiO Ha Z1 =40 CM, Z2 =70 CM ; r 
11 Zg=240 CM, Peri1CTpaL.IH.A Cl1rHaJlOB OT KOilblla npOBO,QHJlaCb no CBe4e- l• 
Hl-110 CL.IHHTHJlJl.ATOpa, Ha6JliO,QaeMOrO Ha 3KpaHe T~JleBH30pa, no CHrHa- ')' 
naM c L.II11111HAPa <i>apaAe.A 1-1 c ~3Y. Ha p11c,7 noKaaaHa OCL.IHJlnorpaMMa : 
ClllrHaJla c•cl>3Y OT Bb!Ca,QKIII KOJlblla Ha M11WeHb, pacnOJlOlKeHHYIO Ha u 
Z=240 eM. An.A yMeHbWeHH.A (jloHa OT TOPM03HOro 113Jly4eHI1.A c 1111HeH-
Hor~ yCKOpi1TeJl.A 11 aAre3aTOpa cl>3Y 6w11 3a~l1~eH TOJlCTWM CBHHL.IOBWM 
3KpaHOM 11 C noMO~biO KOJ11111MI1pyiO~ero OTBepCTIII.A B CBI1HL.Ie HanpaaneH • \ 
Ha MI1WeHb,A1111TeJlbHOCTb 11MnYI1bCa C ¢3Y Ha HeCKOJlbKO nop.A,QKOB npe- ' 
BbiWaeT apeM.A BbiCaAK11 KOJlbL.Ia Ha MI1WeHb, KOTOpoe MOlKHO Olt<11,QaTb riPI1 
paayMHbiX Z -pa3Mepax ·11 z-cKOpOCTRX 3JleKTpOHHOrO KOJlblla, npi1411HOH '1 
TaKoro pa3I111411.A .ABilReTC.A Me,QJleHHOe BWnOJlalKI1BaHI1e MarHHTHOH RMW : 

' I 
a o6nacTI1 cTapTa ~ KOJlblla Ha z .. 13 cM,noKaaaHHOe Ha pHc.8.AnR yeT- ·I 
paHeHI1R CB.A3aHHOVI C 3TVIM HeOnpeAe11eHHOCTI1 80 BpeMeHI1 BbiBO,Qa 
KOI1blla HYlKHO o6ecne411Tb y,QeplKaHVIe KOJlblla Ha z<13 eM .QO Tex nop, IJ 
noKa He ne,oi130H.QeT ¢opM11poaaH1-1e Tpe6yeMoro ·pacnpe.Qene.HVIfl non.A a 
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PHc.7. Oc~HnnorpaMMa HMTiynoca 

C I!J3Y OT Bb!Cap;KH BbiBep;eHHOrO 

KOnb~a Ha MHilleHb, 

PHc. 8. .[{HHaMHKa sanoJIHeHHR 
11

Mai'HHTHOH .f!Mbl
11 

Ha Z = 13 CM, 

8 

~ 
w 
~ 

cO' 

t. 420 .... 

t d60M&O• 

6.0~ . 

5 .• ~·210.,. 
5 10 15 20 25 30 Z(••J 

I 

'I 

;} 
.· ~ " 
'(..' 
;~ 
i ,.,. 

l ~ 
'; 

~ I 

06JlaCTI1 Z>13 CM 11 SaTeM 6WCTpO CHRT~ 6wpbep B 06JlaCTI1 CTapTa 
KOJlbL.Ia. Bonpocw, CBR3aHHWe C pa60TOH CI1CTeMW 6wcTpOrO BWBO,Qa, 
6YAYT paCCMOTpeHbl OTA~JlbHO, 

B aaKJ1104eHI1e ..aaTopw BbtpalKaiOT 6naroAa PHOCTb 3. B. BonKOBbiCKOMY 
11 B.~.Aaepb.AHOBY 3a HaJla.QKY CVICTeMbl KOHTpOJl.A TOKOB 11 BCeM 
COTPYAI'i11KaM OT,Qena, npi1HI1MaBWI1t4 y4aCTI1e B no,QrOTOBKe VI npoae
,QeHV111 3KCnepi1MeHTOB. 
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BHKTOPOB ~.6. H AP· 
~OpMHPOBaHHe MarHHTHOrO nonR npH B~BOAe 3neKTpOHHOrO KOflb~a 

Ha MOAenH KOnneKTHBHOrO YCKOPHTenR 

P9-82-676 

PaccMorpeH~ npo5neM~, B03HHKWHe npH ~opMHposaHH H MarHHTHoro nonR MOAenH 
KOnneKTHBHOrO yCKOpHTenR. P.oKa3aHO XOpowee COOTBeTCTBHe paC4eTH~X H H3MepeH
H~X pacnpeAeneHHH MarHHTHOrO nonR B TOflCTOCTeHHOH MeTannH4eCKOH KaMepe 
npH pa3AenbHOM BKn~4eHHH cryneHeH MarHHTHOH cHcTeM~. PaccMoTpeHo HX snHRHHe 
APYr Ha APYra npH COBMeCTHO~ pa5oTe. npHBeAeHa KOHCTPYK~HR BaKyyMHOrO TOKO
BBOAa,o6ecne4HBa~~aR AOCTaT04H~e 3neKTPH4eCKY~ H MexaHH4eCKy~ np04HOCTb 
KaTyweK. 3KcnepHMeHTanbHO nony4eH~ HeCKOflbKO pacnpeAeneHHH MarHHTHoro nonR 
8 o5naCTH BbiBOAa KOnb~a, 4TO pacwHpAeT B03MO~HOCTH HCCneAOBaH HH 3neKTpOHHO-
HQHH~X KOne~. 

Pa5ora s~nonHeHa o 0TAene HOB~x MeTOAOB ycKopeHHR OHRH. 

Coo~eHHe 05~eAHHeHHOrO HHCTHTyTa RAepH~X HCCfleAOBaHHH. Ay6Ha 1982 

Viktorov Yu.B. et al . P9-82-676 
Forming of Magnetic Field at the Electron Ring Extraction of the Collective 
Accelerator Model 

The problems that arised at the magnetic field formation of collect ive 
accelerator model, are considered . An excellent agreement of the calculated 
and measured magnetic field distributions in a thick-walled metallic chamber 
at the separate switching of the magnetic system stages has are "ind icated. 
Their influence over each other at the joint work i s considered. The con
struction of vacuum current input providing sufficient electric and mecha
nical strongness of the coils is presented. A few distr i butions of the 
magnetic field in the region of the ring extraction that expand the possibi
lities of the electron- ion rings, have been experimentally obtained . 

The investigation has been performed at the Departnent of New Methods 
and Accelerations, JlNR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHOrpaAOBOH. 


