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I. BBe,D;eHHe. 

BO BTOpOM KBapTaAe !974r. Ha CMHxpOQa30TpOHe YCKOp&DHCb 

npOTOHH. Cpe,D;BHR HHTeHCHBHOCTL ycxopeHHHX npOTOHOB 

COCT8BHHa- I,9X!0II npot./UHKA. 

Ewno 3annaHHpOBaHo 832 qaca. pa6orw ycxopurena. H3 HHX 

sa ~xcnepoeHT 6yno J!CDOJIL30Ba.Ho 356 qacoB. Ha JlaJib.tteJteree 

M3yqeKM8 • COBepmeHCTBOBaBHe )'CKOpHTeJUI - 398 qacOB • 3TH qa

CH9 B OCHOBHOM, pacnpe)leHHAHCb CJie,D;ym•HM o6pa30M. 

B ROHUe anpeJia c.r. 6HJI npOBe)leH UHKJI MarHBTHHX HSYepeHHJl 

C UeHbD nonyqeHHB ,D;aHHHX 0 3aBHCHYOCTH flOKa3aTeJia ~B MOMeHT 

HHZeKUBH (B0=!60 rc.) OT CROpOCTM HapacTaHHR MarHHTHOrO DOJia 

B 3a30pe 3HeRTpOMarHMTa CHHxp0~30TpOHa. 

TipOH3Be,D;eHa "CTHKOBKa" HOBOrO HHXeKTOpa nY-20 C KOJILUOM 

CHHxp0~30TpOHa H BKADqeHHe ero B pa60qHJl peZHM pa60TH. 

llOJiyqeHW nOJIOXMTeHLHHe ,D;aHHWe npH HCCJie,D;OBaHHH pa60TH HO

BOJl CHCTeMH KOppeKUHH ~(P3MH-2) ,D;Ha flOBHmeHHa HHTeHCHBHOCTM 

ycxopeHHoro nyqxa. 

B cexrope snextpOHHKH PTO ocy•ecTBJieHa pa3pa6otxa y3HOB 9 

Henocpe,D;CTBeHHO CBR3aHHHX C MO,D;epHH38UHeJl CHCTeMH CBH3H qac

TOTW YIKOpamutero HanpaZeHHR C MarHHTHHM DOJieM, KOHTpOJibHOI 

m ynpaBnam•eM annapatypw. 

TipO,D;OJIZ8JIHCL reO,D;e3HqecKHe HSMepeHHR - BWCOKOTOqHoe HHBe

JIHpOBaHHe no penepaw Ha croJtrtax warHHTa ycxopHtena. npoBe,D;eHa 
J 

no,~;po6Haa ucnOJIHHTeJILHaa c~ewxa HHXHero nonmca c npHUeHeHHeM 

HOBOrO npH6opa - MHKpOHMBeJIMpa. 

BeJIHCb pa60TW nO HCTIOJib30B8H~ HOBOro HCTOqHnKa MHOr03apa,D;

HHX MOHOB COBMeCTHO C HHJ:eK'l'OpOM JIY-9M • 

ITpOBO,D;HJIHCL ,D;aJLHeiWMe pacqerw ,D;HHaKHKH npoTOHOB B ycnonm

ax ycTO!qHBOrO ,D;BHZeHHa, KOTOpOe o6ecneqMBaJIOCb BBe,D;eHHeM ,D;O

DOJIHHTeJibHOI ropB30HTaJILHOA coctaBJISll>utel nona - B~n. 
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2.MarHHTHUe H3.MepeHHR. 

B KOHUe anpe~R 6H~O npoBe~eHO HCC~6~0BaHH6 3aBHCHMOCTH 

~op:u~ noxa3aTeRH ~ B pa6oqel o6nacT~ xaMep~ ycxopmTe~H OT cxo

pocTH ~3U6H6HHR MarHHTHOrO no~n. 3TH HCC~e~OBaHHH npecne~OBaRH 

CB06~ US~:bl) BbiHCHMT:b BeRHqHHY H3!.feH6HlHl B pacnpe,B;eReHHE 11- no 

pa,~;mycy npM qeTblpexxpaTHOM CKOpOCTH H3M6H6HHH :uarHHTHOrO nann 

B 3a30pe M B03MOXHOCTH KOMneHcaUH~ 3TOrO HCKaEeHHR ,B;RH yweHbme

HHH noTep:b YCROpaeMHX n~ep Ha OCTaTOqHOM ra3e. 

Ji3MepeHH6 11- npOBO~H~OC:b cneUMM:bH!iMM RaTyDlKCWH, .IVUma KOTOpblX 

6bl~a paBHa mHpHHe nORDCHOro 6a~MaKa, H 6aR~MCT:HqecKHM r~:bBaHO

MeTpOM. B pa6oqeM o6~acTH KaMepH xaTymxH nepe:ue~aRHch B reo:uexpm

qecxo M n~ocxocTM ('l.. = 'l) c marow I 0 eM. Ra.:at,B;Idt Ul'l'KJI BKJIDqaJI B 

ce6SI M3MepeHHSI Ha MH~YKUHSIX 160 " • , 240 .. , , 320 ;, H 480 rc • 
• • • • 

npM CKOpOCTH M3MeHeHHSI MarHHTHOrO nOES!, paBHOM B, 2XB, 3xB, 4XB 
• 

H I/2XB • 

3~ec:b B = Lu::ro3rc/cex.-pa6oqaR cxopocTb H3:ueHeHMSI no~SI, 

B0 =I60 rc - no~e HHX€KUMH 

B HHTepBa~e n=O ,5 + 0, 8 TOqHOCT:b H3MepeHHH 6H~a He XyJCe ZQ, 0! • 

.fl3MepeHHH npOBe)(eHH Ha )(BYX IIO~I,CHHX 6a.DIMaKaX KBa.,Jij)aHTa~ Ha 

' KOTOpWX OTCYTCTBJDT KOHTypa T08CB.B pe3yRbTaTe OKa3aBOCb, qTO 

yse~mqeHHe CKOpOCTH H3MeHeHHR nC~H npHBO,ll;HT B 06~acTH PaAHYCOB 

• 
oTR 0 +20cw )(oR 0 +65cw K yweHLmeEHDrt.Ha -0,025 npH Bx4 H B0=I60rc. 

M B03pacTaHHD 11. Ha + 0,085 B 06JJaCTHR 0;t2Qc:u C MaKCHJ.(YlfOM HaR o• 

Ha BHyTpeaHe:u pa~Hyce, B o6nacTtr otR 0 - 20c:u ,D;O R 0- 65cw 

pacnpe,D;e~eHMe t1.. OCTaeTCSI HeH3JieHHWf (,ll;O TOqHOCTH H3MepeHJdt) • 

,llanee, C YBeRMqeHHeM HH,ll;YKUHJ! OT 160 rc ,11;0 480 rc HCKB.XeHHe 

B pacnpe,ll;eReHHH t\,, BH3BaHH06 YJieRHqeHHeM CKOpOCTM MarHHTHOrO llOJIJI 

B o•nacTHR 0 t20 CM 3aTyxaeT ( ~ 3a 20 MCSK M3M6HJieTCSI OT 0,085 

)(O 0,02 ) , a B o6nacTH pa,~;:HycoB oT R 0 + 20 c:w .JtO R 0 + 65 eM 

OCTaeTCH npaKTHlleCKM H6H3MeHHW .. 



- 4-

ITpMtilUIH Taxoro noBe,u;eHma: noKasaTeJI.R: n. noKa ocTa.mca: n;o Kom::w, 

He BHHCHeHHHME, o,D;Haxo crmecTByeT ue~ pa:,u; npen;no~ozeHm~. 

Ms BswecKasaHHoro c~e~eT, qTo rrpm mMemme~ca: cmcTeMe xoppexnmi 

- P3Mt1 BnOJIHe BOSMOXHa ROMIIeHCauE.i: MCRalteHMH noKaSaTeJI.fi n.. 
• 

rrpm 4x:B C nOMOIJU)IO nepepacrrpe;n;e~eHmH TOROB B pa:n;e ROppeKTEPYIOJitMJX 

npOBO,lJ;HHROB H ~pMBpOBaHEH EX ~MHeftHoro pOCTa B 06~CTE ~OpCE-
• pOBKB B. 

3. CorJiacoBaume .n;Y-20 c KOJ'lbn;o:Y~ .cmuxp~asoTpom. 

B KOHne M8H HaliMl!C:b pa60TH no COr~aCOBaHMJJO JlY -20, HOBOrO 

EHEeKTOpa npOTOHOB,C KOJ'lbD;OM CBHXp~aSOTpOHa. 3aRO~H~DC:b OHM 

!4 :HIOHH. C 8TOrO BpeMeHE JlY-20 BO'IIe~ B 'qPJC~O ,u;e~CTBYJOJitEX ycTa

HOBOK, KaK HHXeKTOp CEHXp~a3oTpOHa C 8Heprmel 20MeB H TOKOM 20Ma. 

ITporpaMMa cor~acoBaHHH npe;n;ycMaTpmB~a noc~enoBaTeJ'lbHO npo~Tm 

STan no~eHHH nEPKYnHUHH nyqxa B KBasm6eTaTpOHHOM peEHMe H ocy

mecTBMT:b SaxBaT B CHHXpOTpOHHBi, H~a,D;BT:b annapaTYPY nxH HSMepeHEH 

OCHOBBHX napaMeTpOB EHEeKTOpa (8MHTaHCa H 8HepreTmqecKoro cneKTpa), 

H~an;HT:b ;n;e6auqep H BRHBHT:b ;n;e~eKTH B CHCTeMe HHEeKD;HE rrpH pa6oTe 

Ha KOJ'lbD;O ycxopmTeJI.R:. 

B RBasm6eTaTpoHHoM peEHMe 6~ no~eH UBPKY~mpymmmi nyqox npm 

OnTHMaX:bHOft HacTpoiRe: 

IV} =I,4xro13npoT/n;m~. 
-

ITI.>m 8TOM B .. KaMepy YCKOpmTeJI.R: HHJiteKTHpOBaJIOC:b : 

)\/ nn=I,9xi013npoT/D;E~. 

YCROp.fiiOillaH CTB.HD;H.f.I pa60T~a !00 N~Ceit, 6s~a llOJJY'lleHa HHTeHCHBHOCT:b: 

:J roo=2, oxro11npoT/n;mtJI. 

CBCTeMa BSO~TOpOB BOHHOi onTEKH HCTO'qHHRQ 6axa nepene~a 

C D;eJ'lbD 8RpaHBpOBaHBH BSOJI.R:TOpOB OT ;n;eiCTBHH nyqxa. oTO llpDBe~O 

K CTa6BJ'lbHOi pa60Te ~OpBHEeKTOpa m nOSBO~H~O no~HT:b TOR llOC~e 

Jf:/ ;a,o 20 Ma. 
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HaxaxeHa pa6oTa CECTeMS ROpOTROft EKEeRn»m. 0Ha noSBO~EAa 

no~HTD naHHHe o cneKTpe muxexTmpyeMoro nyqxa. CnexTp onpene

~ca no BpeMeHH BSaHMOI(efiCTBHH ROpOTROrO HHEeKTBpyeMOrO nyqF~· 

c 6eTaTpoHHol MHmeHDID. B OnHOM ms peXMMOB XY-20 6es ne6aaqepa 

no~ft 8HepreTmqecxma cneRTP 6ax msMepeH: 

A.¥1. = !,3% 

H~BaeMHA ne6aHqep ~eKTBBHO B~B~ Ha CnBEr ~aCTHn B 

CTOPOHY Max&X KO~e6aHBH, HO npm STOM pocTa YCROpeHHOrO nyqxa 

noxa no~eHo He 6ano. 

HsMepeHMH sM»TaHca He npoBeneHH ms-sa HenocTaTKa BpeMeHm. 

BWIBJieH pal( ,ne{beKTOB annapa'cypB JIY-20, KOTOpBe 6y1JYT MemaTD 

HOp~HOi SKC~aTau»» HHEeRTOpa. HaE60~Dmero BHBMaHEH sac~

EEBaeT cymeCTByDmaa CBCTeMa CTa6E~Esanmm TOKa nOBOpOTBHX MarHB

TOB TIM- I m ITM- 2, ce~ac OHa Ee y~o~eTBopaeT Heo6xonMMBM 

Tpe60BB.HHBM. 

Hcxong ms aa~msa napaMeTpoB mHXexTopa JIY-20 MOXHO cne~aTD 

BblBOI(, ~TO B I(aHHOe BpeMH: npi! HO:[:MaJIDHBX TIOTepax B Ronne CEH

xpocpaSOTpOHa BOSMOJKHO no.nyqeHBe BHTeHCHBHOCTE nopHI(Ka !OI2n/n~. 
4. BKnroqeHHe HOBOfi CHCTeMB pacmmpeHB.S: 30BH Ha ManHX 

lliH,IlYK!lBJIX ( P3MVI - 2 ) • 

IImtasaTe.71D no~ n.. .s:BJrJieTCH Be~u-qmoi, xoTopasr xapaxTepm

syeT MarHHTayD CBCTeMY CBHXP0®aSOTpOHa, onpe,ne~eT p.s:,n napaMeT

pOB ycxopmTe~. 

ITpoBeneHH:a:e mcc~enoBaama pacnpene~eHBH no~ no panM,Ycy noxa-

3M», "CITO npH cM6BX Ma.rH»THHX noJI.SiX (no I500rc) ,u;mHB.WRecKme 

xapaxTepHCTHKJJ 3Ha-qBT9~HO OT~~aiDTCH OT CTaTmqecKHX./!/. ~ 

KOMneHCanHB ,D;HHa~eCKHX HCKaEeHEH ~ H ~ pery~BpOBRH rL no 

Bee! mmp:nHe xaMep:a: B npei(e~ ±o,I5 mcno~syDTca cnenm~HBe 

npOBOI(HBKl!l. Pmc.I. 0HH y~oEeHB no Bcei ~ERe KaMepB, Ha BepXHBX 

H HHEHHX no~cax CBMMeTpM"CIHO QTHOCMTe~HO cpei(Hero pai(H,YCa 

MarHBTa R0• 
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CmcTeMa xoppeKD;mm YL no~E~a HaSBaHEe P3~I (pacmmpeHEe 

30HH Ha ManHX HH~MSIX). ITETaHHe 06MOTOK, C06paHHHX E3 OT~e~

BHX ITpOBO~EKOB, ITpOM3BO~ETCg 38 e~eT 3nC EHnyKn~M MarHETa YCKO

pMTe~. ITaCCEBHHe a~eMeHTH B BH~e ~OCCe~ M pe3HCTOpa ~OpMMpyiDT 

9KCnOHeHD;Ea..J:I!,HEdi: 3aKOH HapaCTaH:Hg TOKa B nmKJie. O~aKO B CBgSPJ C 

BJIPJJniH6M nOJ.IH OCT8TO~oro HaMarHPJ1IPJBaHHg, no~eHMeM ~OK~Hl:lX 

KOHTYPOB B pa6o~e~ o6~aCTPJ KaMepH M He06XO;r(PJMOCT:bD pery~PJpOBaHHg 

f1,. no 83:HbWTY OK83aJIOC:b, "t!TO CY!UHCTByiOIItM KOppeKIJ;PJ.ff He 06~;n;aeT 

~OCT8TO"t!HOit rm6KOCTI>IO. IT09TOMY 6H.'l8 paspa6oTaHa HOBa..R: CliCTeMa 

P3MM-2 c rrporpa.MMHHM ynpaBJieHPJeM pocTa Toxa xoppeKD;:Hi. CPJcTeMa 

BKJIIOtiaeT B ce6.a: 13 PJMny~CHHX PJCTO~HPJKOB nPJTaHPJ.fl M nporpa.MMMpOBa

HHg pocTa TOKa ItiDI a.BTOHOMHoro nwraHM.ff I3 o6MOTOK xoppexu;M:ti. PEc.2. 

IIpo~e~a..R: pa60Ta no PJCC~e ~0:3aHPJIO BJIEJniPJ.ff Ha MHTeHCMBHOC':r:b 

pa3JIM~HHX KOM6MHa.r(PJ:f1 ITpOBO~PJKOB :3 pB3~~HHX pa~PJ~Hl:lX 06~CTSIX 

KaMepbl ;n;aeT B03M01tHOCT:b c;n:eJiaT:b IJ;I~Jll:lH p.a:~ Bb1B01J;OB. 

I). IIpm BKJIIOtieHEH o6MOTOK xoppeKD;lUJ t"L noc~e~oBaTe~Ho no 

"tieTHpeM KBa~aHTaM ( TaKOBa cxeMa :3KJIIOtieHm.a: P3~I) oxaaHBaeTc.fi, 

~TO CYmeCTB~e Be~~HHbl M Hanpru3JieHPJ.ff TOROB B HPJX He ~C.fl 

e;n;PJHCTBeHHHME ~ TIO~eHM.fl OnTPJ~~HOH PJHTeHCPJBHOCTPJ ITpPJ BCeX 

npo't!PJX pa:sHl:.lX yc~oB:m.a:x. Pmc. 3. 

2). KoppeKTHpOBaHPJe rt CHCTeM)i P3MH-I B nepBHe 20 MCeR YCKO

peH:H.ff He;D;OCT8TO~HO aqxpeKTHBHO, T .l!. np:A OTKJIIOl!eHliiM ee TeMTI noTep:r:, 

ny't!Ka Ha 9TOM OTpesRe BpeMeHM rrpaKTE"t!eCKPJ He MeHReTC.ff. PP1c.4. 

3). IIpM BK.moqeHPJlii P3MH-2 axcnep:m1eHl1a..J:I!,ImM nyTeM 6wm Haii;n;eHl:l 

TOKM B ITpOBO~MKax, BKJIIOtieHHl:.lX noeJie~OBaTenHO B KaJIUJ;OM RBa~aHTe, 

TipM KOTOpblX TeMTI noTep:r:, Ha 20 MCel\ 6b1JI 3H8't!l1Te~HO YMeHOIIIeH. 3TM 

TOKPJ cymecTBeHHO OT Jilft!aiOTC.fl OT TOJWB CPJCTeMH P3MJ1-I. PHC. 4 H 5. 

4). 3KCTiepP1MeHT TIOK83aJI, ~TO He06XO~HMO BBO~ET:b TIORBa~aHTHYJO 

xoppeKD;HIO rL Ha ycxopmTe~e: 

a. B cpe~e:f.t 06JiaCTE KaMepblf?0±I5 CM H B pa.iOHe BHYTpeHHHX 
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pa;D;:HYCOB R 0-I5cM>R ,.R 0-25cM Heo6xon;Do BBO.IJ;ET:& B noKasaTeJI:& 

nepByD 83DMYTaJI:&HYD rapMOHHRYi 

6. B pa.loHe Hapyuwc pa.n;:mycoE R0+25cM>R"> R. 0+I5cM Heo6xo

;n;mMo BBeCTD B noKa3aTeJI:& YL BTOpyD aSBMfTaJI:&HYD rapMOHDKY. 

5~ llpM KOppeRTHpOBaHED O.IJ;HOB~eMeHHO lJ;BYMff CBCTeMaME P3~I 
B P3~2 y;n;aeTCH ITOBNCBT:& DHTeHC~BHOCT:& B 2 pasa: 

!J 3MCeR = (I ,5+I, 9) X 10I2 npoT/D;DKJI 

~ 20MceK = (8 ,0+8 ,2) x Ioii " 

:J IOOMceR = (4,6+5,I) X IOII " 
. . 

6) • !Ipm y.nyqmemmx ROppeRD;HJD: t\.. llJHTeHCBBHOCT:& CTa.Jia sa-

BHCeT:& OT BeJIIAHHH YCKOpsmt~tero HB.np.a:JteHBH, OR83aJIOC:&, qTO Ha

q~HaH aMnJIDTYna ero .n;oJI3Ha 6BTl He I? ~I8 RB, a 25 ~ 28 KB, 
qTo corJiacyeTcg c TeopeTmqecKDME o6ocHoBaHDHME cmuxp~asoTpoHa: 

:J 3 MeeK 

~ 20 MeeK 

!JIOO MeeK 

E ycK = I?,!: RB 

I ,0x10I2 

4,Ix1oii 

3,4xioii 

E yeK = 25 KB 

I,6xiOI2npoT/nHKJI 

5,9xroii " 

4,2xioii - " -

5. !IOBHIIIeHme Ha;IJ;eEHOeTB cmeTE!M ynpa.BJieHEH Sa;D;a.IOnteft 

SJieRTpOHDKE. 

Bo BTopoM KBapTaJie npo.n;oJIJtaJlae:o paspa6oTr<a ysJioB cxe& ,n;me

KpeTHoro lf}y'mmmoHaJ!'bHoro npeo6pasoBaTeJIH (.Il<PII), :wmeTHpoBa.HHe :m 
----

OTpa60TRa OeHOBHHX 8RenJIYaTauHOHHHX napaMeTpOB. Jl<PIT rrpen;eTaBJIHeT 

eo6ol lf}y'mmDOHaJI:&HYJ) B.HaJIOrOBYIO MBJJIM:uy, ITOSBOJISmlltyl) oe~eOTBJI.fiT:& 

~pMDpOBaHDe SaROHa eBHSD qacTOT»l YCROpRIDntero HanpRZeHBH C MBrHDT

HBM ITOJieM B ero He38.BDC~D KOppElKI(HD B JJ;l06ol TO'tilte YCKOpDTeJI:&HOrO 

D;DRJia. C031J;aHDe ~IT CT8BBT OBOe! n;eJI:&D B SHa~DTeJI:&HOI CTeneHE 

yrrpocTDT:& HaoTpoimy peDMoB ycxopeHm.a: g.n;ep m B:rmon;a mx ua 
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~msmqecxml sxcrrepmMeHT. ~n 6yneT o6~naTD BHCOKBMH xapaxTepmcTBKa

MJJ no CTa6K1Il>HOCTB IJ :aa.,n;eJtHOCTB pa.60TH ynpa.BJI.SDitBX CBCTeM B CBH

xpoTpOHHOM peXBMe. 

~ ITOBHWeHBH Hai(e3HOCTB B T01tHOCTE CICTeM ROHTpo~ B CeKTOpe 

S~eRTpOHEKH paspa60TaH 6~0K BSMepeHEH xapaxTepBCTHR YCKOpHeMOrO 

~a, B 'laCTHOCTH, HHTeHCEBHOCTH, pa.,n;BanbHOrO IT0~03eHBH IJ;eHTpa 

sapgna ycxopHeMoro cryc'l'Ka qacTBU, ero asUMYTa.JIDHOI npoTHJteHHocTm. 

O~oBpeMeHHo 6~oK BHrro~eT ~~~m naT'lHKOB m~op~m o6 mHTeH

CHBHOCTH nyqxa, HCOO~syeMOI ~ pa60TH ~HRUHOH~HHX ys~OB, 

ynpa.BJIJU01IlHX nosmpoBRol J:IYl{Ka B pe;ttmMe ~ms~ecxoro sxcnepmMe:aTa, 

m JIBHeapmsaTopoB pacTHJKeK IIY'"'Uta :aa BBYTpeHHme MEJIIe:am. KpoMe Toro 

6JIOK o6ecne'lHBaeT BHI(a'ly rrpeUBSIOHHHX I(aHHHX ~ pa60TW CHCTeM 

o6paTHoi ca&sm no nyqxy ycxopHeMa( qacTmn. 

6. reonesmqecxme msMepe:amH. 

Bo BTopoM KBapTaJie c.r. 6aJio npoBene:ao nBa nmKJia reonesuqec

xmx HSMepeHHi, KOTOpHe BRnroqaJIH B ce6H BHCOKOTO~HOe HHBeJIHpOBa

HHe no penepaM pa6o~ea ceTm (52 penepa) c npHBHSKol penepoB, 

SaKpenJieHHHK Ha CTO:iKax SJieKTpOMarHHTa CBHxp~aSOTpOHa (400 TO~eR). 

KpoMe :aa6JIIDne:aml sa cTa6mJinHOCTniD aJieRTpOMarHHTa (3M) 6RJI 

BHITO~eH OD;HH IJ;HRJI HCITOJIHHTeJinHOI C1JeMRH ITO BLICOTe HHltHEX no.mo

COB 3M. HSMepeHHH npOHSBOI(HJIECn MeTonoM BLICOKOTO~Oro reoMeTpH

~eCKOrO HEBeJIEpOBaHHH KOpOTKHM BHSBpHHM ~OM C llOMOmbiD HHBeJIHP

HO:i pe:bm H HEBeJIEpa N t - 00? B soHe onT~ecxol BEI(BMOCTM BaRY

YMHOI RaMepH ( B paiioHe OKOH Ba.:KY"YMHO:i Ka.MepH) • BHe 301m OOTIJqeCKOI 

BHI(HMOCTH HCITO~SOBaJICH MHKpOHHBe~mp C nepeMeHHOi 6asol. MHRpOHH

BeJIHpHbte XOI(H rrpOKJianLIBaJIHCn Ha pa.u;mycax Q O ± 800 MM. Ha'laJIO H 

KOHeiJ; KaEnOrO XOI(a pacnoJiaraJICH HanpOTHB OKOH BaKYYMHO:i KaMepH. 

llOJI03eHEe Ha'laJ!bHOI H KOBe~HOI TO~eK XOD;a onpe.u;eJIHJIOCn MeTonoM 

reoMeTpm~ecxoro HHBeJimpoBaHBH. Cpen:aHR KBanpaTuqecKaH norpem:aocTn 

Onpei(eJieHHH OTMeTKB xapaxTepHOI TOqKH 3M npH HCITOJlbSOBaHHH HEBe-
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~MpOBaHMfl M MMKpOHEBe~MpOBaHEH OpEEHTEpOBO~HO OKa3~aC~ 0.200 MM. 

EaHHHe H3MepeHEH ITOKa3~E, ~TO Bee KBa~aHTH YCKOpETe~ rrepeKome

HH B pa~H~DHOM HarrpaBXeHEE. MaKCE~~HH! rrepeKOC ~OCTEraeT: B I E 

II KBa~a.HTax I, 6 , B III KB~aHTE: I, 5 E B I - I, 2 MM. 

Ha~axacD TaKEe pa6oTa no ESMepeHEID sasopoB Me~ no~cHHMH 6amMa

KaME SM c noMOJ.ItbiO cnen;E~Hdl HPJBeJrEpHoli peb:m H HEBe~mpa N i -00?. 
-

?. HoHHJ:rl.t ECTO~HEK "Kpl!OH" Ha llmteKTope JJY-&A. 

Pa6oTa no TeMe: "Paspa6oTKa E ucc~e~oBaHEe no ycKopeHEIO MHoro

sapan;HHx EOHOB Ha CEH.XpoqJa30TpOHe" Ha IJ;aHHOM 9Tane rrpe.nycMaTpEB~a 

MOHTaE E HaHaiJ;KY rOTOBOrO EOHHOrO HCTO~HEKa Ha EKEeKTOpe JJY-9M. 
B llOMemeHEE cl>OpEHEeKTOpa 6~11 CMOH~~EpOBaHhi MarECTpaJIE 06paTHOrO 

TIOTOKa re~Hfl. Ha kl90~Ep0Ba.HHOM OCHOBaHME y <l>opEH.'IteKTOpa CMOHTEpO

BaH CaM MCTO~HEK MHOrosap.R:D;HbiX HOHOB, I!pOBei(eHO OTIT~eCKOe COr~

COBaHEe ero C cl>opEHEeKTOpOM. Ha BHeOKOBO~THOH KO~OHHe CMOHTEpOBa

Hht, onpo6oBaHH l!J HaJiaEeHH 6~0KE TIE'raHE.fi JiJ ynpaMeHEfl KpEOHa. 

YcnemHO rrpom~JiJ KpEareHHO-BaKYYMHHe E KpEoreHHO-MarHETHHe MCITHTaHEfl, 

ITO~eH EOHHHH TOK Ha BHXOI(e ~OpE~KeKTOpa B pe~Me ~l!J3zqecKOrO 

nycKa. · 

8. Pac~eTH n;BEEeHMR npoToHoB c yqeToM n;e~opMan;EH MarHETa 

E Il;EUO~HWC KOppeKD;EH BepTE::<~HbiX op6ET. 

HM~me n;e~opMB.n;EH Ma.rHI1Ta CHHXpoqJasoTpoaa 11 3aBECEMOCTD no

KasaTe~ ITOJUI Yl.. OT pa~:eyca BH3HBa~3T yBe~Mt~eH¥Ie BepTMK~HOrO 

pasMepa nyqKa , npeBHmaiOmero arrepTJPY KaMepu ycKop¥ITe.JUI /3/. 
B M8pTe I974 r. 6~ Bsno~eH pac~9T n;Bl1:~teHER ~acTI1n; B yc~oBEHX, 

- - ,. ---=:-_-

OITECaHHhtX B pa6oTe :_ /3/, HO C yqeT:>M Il;lHIO~HhtX KOppeKD;l1H IIOJI.fi, 

BBOI(EMJiX B npJIMO~JiJHeHHHX ceKD;E.fiX. O:epBM rapMOHJiJKa rrepeKoca KBa

Il;paHTOB CI1HxpawasoTpoaa c ~ETyn;oli 0,4 MM/M BHSHBaeT ECK~eHEe 

BepTEK~HOH op6l1TH C aMMETYI(OH A = 6 CM. .AHaJiorzqaoe ECKaJKeH:He 

op6ETH BH3HBaeT IIepBM rapMOHEKa rrap~e~HOrO CMemeHEH KBan;paH

TOB Ha Be~uqMHY I5,2 MM. B 060EX yKa9a.HHHX C~aHX Ha6~n;aeTCH 

pOCT BepTEK~HOro pa3Mepa IIyqKa npE ti = 0,665 (pe30HaHC 3)a-').,:I) • 
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BBe~eHme ropmsoHTaHDHoro xoppeRTBp~ero no~ Ban B npHMo~~He!

HHX ceKnEHX YCKOpETe~ yMeHDmaeT CUULHETY~ ECKaEeHER BepTEKanbHO~ 

op6mTH m noBsmaeT ycToiqmBOCTD ~mlreHER. ITpm pac~eTax Be~HqEHa BQn 

6~ BH6paHa llOCTORHHOl BO BCeM np<>CTpaHCTBe npRMO~MHeHHO! ceKD;EM 

E HeSaBMCJime~ OT BpeMeHM • .!MnJI~Tyn;a ECRaJKeHM.f.J: op6ETH yMeHDWMac:o 

no I cM npm BBe,n;eHmH B~n = 0,25 rc B I npRMo~mHeb:o~ cexn:Hm M 

- 0,25 rc B III ceKD;ME. ~ YRasamroro BRn BepTHK~HH! pasMep nyqxa 

na.Jlte C 60JJ])JIIEMM Ha~aHDHHME a.Ml1JIMTYnaMH pa!(EM:OHWC M BepTER~HHX 

6eTaTpOHHHX xo~e6aHMIH He E3MeH&nc.a: sa BpeMH 6o~ee IOOO o6opoToB. 

YMeHDmeHMe BRn no ± O,I? rc YBeJIJ.NHBaeT aMllJIETYlJY A no 2 cM, 

npM STOM ~aCT:& nyqRa TepReTCR no BOpTE'RaJIM. B ,IJ;a.HHOM c~ae BpeMH 

pocTa BepTMK~Horo pasMepa nyqxa ~rBe~HqHBaeTcR no cpaBHeHMID co 

c~aeM OTCYTCTBER ROppeRUMH. HMEe npMBen;eHa RpaTRaR Ta6~mn:a 

OCHOQBHX pe3yJJ])TaTOB pac't!eTa C ~e·~oM I(EnOJJ])ImX ROppeRD;E'H. B noc

~en;HeH rpa_q,e Ta6~MD;bt npMBen;eH HOMep o6opoTa, Ha ROTOpOM ~aCTE!(li 

n;ocTMraiDT ropE30HT~HHX cTeHoR Rru~epa (±IS cM). PaccMoTpeH TOJJ])RO 

pesoHaHC 3 1R-Yoz. = I, n;.n:.a: ROToporo Tpe6yeTc.a: nepBaJI rapMOHERa 

BOSMYJn9Hl!R. 

H .Po 2(J nepexoc nporm6 BllJJ HOMep 
nil CM CM MM MM rc o6opoTa 

I 54 0 + 9 ±o,?5 0 0 2 + 50 

2 54 0 + 9 0 ± I5,2 0 0 + 80 

3 54 4 + 9 ±o,?5 0 ± O,I? 32 + 400 

4 54 9 ±o,?5 0 ± 0,25 YCTOH't!I1BOCT:O 

5 54 9 0 ± I5,2 ± 0,25 YCTOH'tJMBOCT:O 

3l];eCD p 0 M Zc)- a.MIIJIMTYn;H pan;MM:&Hl~X 11 BepTMR~HI:lX 6eTaTpOHHHX 

KO~e6aHlfii. lipM OTCYTCTBMM KOppeKD;M:~ (! _ltJ 2 C~aH) ~aCTI1D;bt C ~O 

OT 0 n;o 9 CM Tep.a:IDTCR no BepTMKMM. ITpm BBen;eHEM KOppeKD;I1H 

BRn = ± O,I? rc ~aCTI1D;H C '2.. 0 ~4 CM YCTOB'trMBH,a C "Z 0 )'4 CM 

TepmoTcR no BepTI1KMM. IIpm B Rn = ± 0, 25 rc noTepD nyqxa no Bep
TEKBJtM He Ha6JIIOn;aeTCR n;a.xe Jt7IR 'Z = 9 CM • 

0 
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PaBHOBeCHaH op6ETa nyqKa B HaCTO~~X pac~eTax Sa~aeTCH Ha neHTP~-

HOM p~H,Yce ycKopmTe~ ~0 • CMe~eH~e neHTpa nyqKa c R0 rroTpe6yeT 

BBe:n;eHmH SaBHCEMOCTE ~n(R), ~To BhtSBaHo ~pMoa KpHBOH n. ( R), 

M npMMeHHeTCH B CHHXp~aSOTpoHe Ha ITpaRTMRe. TIOCKO~KY rro~e CEHXpO

~aSOTpOHa pacTeT BO BpeMeHE, KOppeR~EM B ITpHMO~EHeHHhtX CeRnEHX 

D;OJIJltHlll TaruKe HapacTaT:O. HerroJIHaH ROMITeHCanEH kfCKaJII:eHEH , Bl:ilSBaHHaH 

OTHOCETe~HbiM YMeH:omeHEeM BRIT , MOEeT 6HT:O npMtrPJHOH ~~MTe~HHX 

ITOTep:o nyqRa /4/. 

ITpmBe.n;eHHHe pesy~TaTH pac~eToB rroRasHBaroT, ~To o~HcHeHme 

noTep:o ~acTE~ rrpoueccaME pesoHaHCHO~·pacRa~m 6eTaTpoHHHx Ko~e6aHMii, 

KOTOpOe 6~0 BHCKaSaHO E O~CHeHO B pa6oTe /~/, ~eTCH Y~OB~e

TBOpPJTe~HHM. MMeromMe MeCTO paCX0~9HEH Me~.n;y pac~eTHHME E ~TE

~eCKE~ pesy~TaTaME BllOJIHe B03M03HJ 06~CHET:O TeM 06CTOHTe~CTBOM, 
' 

~TO B paQ't!eTax, BBB.lJY OTCYTCTBE.R: ~atmiiX S8.B2Cz.JMOCTB n.. OT asmny-

Ta, 6ano ECIT0~30BaHO aSHMfT~Ho-o~opO:n;HOe -MarHETHOe ITO~e 
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PMC.4.MHTeHCMBHOCTb Ha nepBHX 20 MCSK YCKOpeHEH. 

(~eKTOp K.1-9M, npOTOHR). 

I - OITTEManbHNe ypOBHM EHTSHCEBHOCTM, no~aeMHe 
Ha roo MeeK ycxopeHEH npM pa6oTe P3MH - I. 

2 - TO Ee npM pa6oTe P3MM -2. 

3 - CMCTeMH KOppeKUEM OTK~qeHN. 
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PHC. 5. Xapa.KTep HapaCTB.HHH TOKOB B ITpOBOJJ;HHKax 
KOppeKIJ;HH P3MH. 

I B CHCTeMe P3MM - I 

2 B CHCTeMe P3MM - 2. 


