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I • BBEJIEimE 

B I KJapTaxe I975 r. cHHxpt$astTptH tTpadeTax ua 3KcnepHMeHT 

I273 qaca. Ha HCCXe~tlaHMS H CtlepmeHCTIIIaHHe CHCTeK YCKtpHTeXs 

dWXt HCIIIXLSIIaHI 3I0 qactJ. YCKtp!XHCL IlpiTIHH, ~elTIB~ H ~~pa 

reXHJI• Cpe~!UUI HBTeHCHJHICTi CICT·:iiHJia: 

nptTIBH J = 2.4 X IOII IIptT/QHKX 

~elTpiHW j~ = 0.5 X IOII ~eATp/nHKX 

s~pa rexHs J~ = I,O x 108 sxep/nHxx (•w•e~eauwm nyqox) 

Pa6tTW III HCCXe~tJaHHJIY H CtaepmeHCTitJaHHD pacnpe~eXHXHCL 

CXeXJD~HU tdpa31Me 

Ha IY x~pasTe 3nexTptuaraHra (3M) ycxtpHTexs nptJt~HnHcL 

:uarHHTBwe HsuepeHHa. mccne~tJaHHI CJBSaHY c Hcxazeaueu ntxasaTe

na OIAH rL I 3TtM KJa~paHTe, HaCTynam~eM IIpH yJeXHqeHHH CKtptC

TH uapacTaHH! uarHHTHtrt ntns. 

fet~e3H11eCKHe HS:UepeHHS CT8.1KXH CJtelt neX:&I> IIptJepxy CTadHX:D

HICTH "KyCTa" tntpHYX rxy6HHHhiX p·!neptl H K8HTptXL IIIXt:EeHHSI 3.M 

ycxtpHTena. 

EYXH npt~tXEeHhl HCCXe~tJaRHJI IISMIEHICTelt KlppeKTHptlaHHJI 

C IIIMI~il> CHCTeUW P3MH•2 III asHuyry H pa~Kycy t~HIJpeueHHt. 

HsrtTIJXeH H YCT8.HIJXeH I Ka:llepy CHBXpe~aStTptRa MarHHT-~e<P

neKTtp CHCTeYW dWCTptrt lhllt~a nyqxa Ha npO,naHOBYD flY3WpLKIIYI> 

xauepy. ' ., nenyqem nep1we pesyx»TaTw HsuepeHJUI napaJleTpt:a 

CHCTeW. 

ITptJe~eBW HCCXe~tlaBHH YCKtp!BHJI ll8.CTHn :a peZHUe $tpCHp8:1KH 

uarHHTHtre nexa yoxtpmtexs. UenL .• yueH:&meHHe ntTep:& npH ycxtpe

HHH SI~ep. 

J3WJe~eBa Ha ~HCIIJlelt rpa$H'JeC.£t&JI HH$1pKanHJI I CICTIIHHH Ue,J;H• 

&HHtl nXtOKICTH ycKtpHTeXI H IIIXI&:eHHH pa»fB.JliHtl tp6Hnl YOKtpse• 
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Mlrl nyqxa I lHCKpeTBIK IHle• 

BleleHa I pa61Ty CHCTeMa lHCXpeTHI~ HH~IpuanHH I 3Ba'leBHH 

uarHHTHtrl n1ns ycxepHTens. 

Ha HIHRIU HCTiqBHJte "KpHIH" nplleJiaH p!l pa6tT l!S yueH:Dme

HHR lpeMeRH HIHHSanHH. ITpelntnaraeTCB liCTHraT:D UI!HIH HIHH3aQHH 

Blep as1Ta sa 1peua IO uc. 

2. MA.rHKTHl:lE H3MEPEHH.H 

B ~e1pane 1975 r. 1 Te'leBHe 48 qac•• npllllHHHCi pa6tTW aa 

lelaTH ntnDcax IY Kl~paHTa 3M ycKtpHTena n1 yTI'lHeHHD laHHwx H3-

uepeHHI aHIMan:&Htrl pacnpeleneHBa n1xasaTena n1na rL n1 palMY• 

cy npH qeTHpexxpaTBII CXIpiCTH HapacTaHHa MarHHTHirt nona, fii!Y• 

qeBBWX npH H3MepeHH!X !974 r. /!,2/ H IWBJHeHHD npHqHH 3THX HC• 

KaJ:eHBI. 

H3MepeHHB npiJilH!HCi HI H31eCTHII UeTilHKe C fiiMI~iD H3Ke

pHTe!:DHWX XaTyJieK, ycpelHIID!qHX fiiJie nt UIHpHHe fii!DCa H 6a!!HCTH

qeCKirl ran:&laHiueTpa /I/. cxep1cr:o aapacTaBHa uarHHTHtrl n1na 
• • • 

ycTaHaJnM.anac• B = 4x~6 ., rle Bpa6.= 4000 rc/c. IT1ne usuepe-

BHI B = 16.3 rc. Jl.JUI nony'leHHa niJIJill xapTHHW JapiHpllaJIHC:& ycne-. 

A. Ha n1n:ocax JJ .3, 7, 12,41,46 Hsu:epeiUUI nptlllH!Hc:a 1 KelB

aHHII nniCKICTH '7-="l..... 1 e6nacTH palHYCII R = R + .30 eM. 
- 0-

Ha fiiJlDC8.X Jj 18, 22, .30, .3.3 .... YAK'>'\(..i2- I JlelHaliBII HJIICKIC• 

TH, HI I 16AaCTH pa,I;HyCII ~ = Q. + 60 cu. 
0 -

Ha fiiJlDCe i .3.3 I 16nacTH pallfYCIJ Q. = R + 20 Cll • mar 
o-

H3:MepeHHlt diiJI llfii!HHTeJI:bHI y:ueH:DIIIeH ll 5 C:U lJUI np11epKH HaJIH

'lH.S MHltptCTpyXTypw I NarHHTHIK n1;1e • 

:s. Ha nen:oce J .3.3 1 t6JiacTH ;Ja.J:HYCII R = R + .30 CK 6wnu npl• c-



Je.J;eHhl H3MepeHH.R I nJIICKICTaX, ITJUi'tlHbiX IT Me.J;HaHHiit 

1:.. = ~ (j + 9 C:M -
B. 06'beKTtM H3MepeHHI 6WJI IC~~aiJieH ITOJIIOC i 33, Me.J;HaHHas 

nJitCKtCT:D 'l = ~o , e6nacT:D pa,~;nyct1 R = Q + 20 c:u. B aTe:M 
c-

CJiyqae H3MepeHH.R ITIBTtpSIJIHC:L npH JSCeX CXeMHWX H3Mt-H,eHHSIX npOJi.l-
1 

HHitil, nptXO.J;SIIqHX I JaKyy:uHtit KKimpe. EbiJI& pa3e6paHa t6:MITKa pe-

30HaHCHir& lbiJI,la nyt~Ka (POM) I Tt}:M lite :aapHaBTe, KaK H I anpeJI:DC

KHX H3MepeHH.RX I974 r., CH.RTW 6hlJIJ1 nepeMU'tlKH I Cle,J;HHeHHH 16MOTGK 

POM Ha Topnax KJa..J;paHTt:a, tTKJIIO'tleHbi. nepew'tlKH aa xnewmHxax xa

Mepbl .J;JI.R mHH POM, tTKJIIO'tleHH nepe~l'tlKH aa KJieMMBHKax KaMepw .J;JISI 

mHH l'IB3, nptii,I;HHKIJ P3MH H nptli,~HHKGlJ HH:iXHel HHTerpaTipHtl Ka

TymKHe 

r. llpeJe,J;eHHafl npt:aepKa H30JI.~nHH (uereueTp Ha IOOO B) np••·~-

:HHKI:a P3MH, mHH POM H HB3 ITHtc:iTeJI:DHI "aeuJIH" H .J;pyr-.J;pyra c 

nHKJIIM H 6e3 nHKJia .J;aJia XlptmHe P''3YJILTaTbl: 3aWKa.HHit He 16Hapy

:EeHI. rronyt~eHHhle :a cnyt~aSix A H E .W.HHLie H3uepeHHit " n.." npe.J;cTaJ

JieHLl I Ta6JIHnax I H 2 • B CJiyqae " B" c}>tpMa ITIKa3aTeJI.R ITOJI.R npt.J;iJI

zaJia OCTaJaT•ca HeH3MeHHOI C Tl'tlHICThlO + O,OI. -
TaKHM t6paae:u: .J;aHIIhle H3MepeH:U.t c 6tJILmea JeptSITHtCT:DIO rrexa-

3hlJ8JOT, t.ITI HMeiOntHeCSI HCKalteHHH IT:>Ka3aTeJI.R ITOJI.R " rL " ITpH t.leThtpeX- ' 

KpaTHtit CKtpiCTH HapaCTaHH.R MarHHrHtrt ITIJl.R pacrrptCTpaH.RIOTC.R Ha 

:aeC:D KBa,lpaHT H He Bht3JaHLI TIKaMH KIHTypllt 06pa31BaHHWX 3aMWKa

HH.RMH mHH HB3, POM H rrpe:at.J;HHKOB o6MGTIK P3MH, T.e. rrpHt.IHHa uc

Ka~eHH.R "rL" rroKa He enpe.~:eneaa (pHc. I) (Ta6~a I,2)!pHc.2). 

3. rEO,[E3l'ItiECKHE M3MEPEHIDI 

B rrep10M KBapTaJie I975 r. 6blno rrpe:ae~eBo .J;eJSITh UHKJIOB reo

)l;e3Ht.leCKHX H3MepeHH~ 3a "KYCT(I)M" rny6HHHhlX perrepe:a, i,J;HH UHKJl -
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rre perrepaM pa6oqe~ ceTH Ha Keneaaax I K~pnyca 1 sane cuaxpe~aso

TpoHa H G.J:HH UHKn - no perrepaM oca.,~;oqae~ ceTH uarHH'l'a H ~YH.J;aMeH

Ta CHHXpG~a30TpOHa. Ha6JIIO,J;eHHS sa "KYCTGM" perrepo:a IIOKa3aJIH, liTO 

6H SBJiaeTCS ,J;OCTaTOqHG CTa6HJI1HWM, !6CIJIDTHaa MaKCHMaJI1Haa ocax-

xa, no ITHemeHHID K nepJGyY UHKJiy lf3MepeHiU! CICTaJHJia: 

I pene.tJ - O,I2 w 

IT penep - 0,06 MM 

Ill penep - 0,03 MM 

IY penep + 0,07 :MM 

IlpH ,J;OBepHTeHiHIM HHTep:aaJie tnpe,J;eJieHHS yKaSattHHX JeJIHqHH 

0,05 MM. 

!6COJIIDTHaa MaKCMMan1Hag OC~Ka penep01 pa61qea ceTH B sane 

CHHXpO~a3GTpOHa I pa~IHe IT, ill H I~ KBalpaHTGI CICTaJHJia • 0,5 MMe 

ltBepHTeJI1HW~ HHTeplaJI enpeleJieH~H 3TGa BeJIHqHHH 

0,2 ~ 6 3 ~ 04 MM 

re0leauqecKHe H3Mepeaua no mKaJIKaM ocaloqaom ceTH Ha uarHH

Te noKasanu, qTo cpelHRH a6cGJIIDTHaa ocalKa uarHHTa CHHXpe~aseTpo

Ha HaXI.J;HTCH B npe,J;eJiax liJepHTeJI1HGf8 HHTepJaJia TSqHGCTH H3Me

peHHn (Ta6mn~a 3 ) • 

Cpe,J;HSR a6COJIDTHaa iCalKa KOJI1UeJ&rG ~YHlaMeHTa ITil MarHHT 

COCTaJnHeT + 0,3 - + 0,4 MM. 

~qucneaaaa cpelHRH KJa,J;paTHqecKaa rrerpemaecT1 e.~;aero rrpe

Jwmeaua, rronyqeaaaa rre HeBH3KaM J rronureaax He rrpe:aHmaeT 0.06 w. 
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Ta6Jun~a 3 

R•alpaRT 
j 

Pa.~;Pfyc, pa:s-
HtJeCHO~ op6H-

Cpe)tHsui iociltt>T Jta:sepiiTeii~>-
aag eca,.~;Ka Hbllt HHTepJaJI 

Ta Rc Ml"'\ ± J..S 

I - 800 - 0,5 
- 800 - 0,3 

rr - 800 - 0,5 
... 800 iT .~,2 .Jtt -o,2 

0,2~4S6 0, 5 

111 - 800 iT -~,2 .J;El -o,2 
... 800 + 0,2 

IY - 800 - O,J 
+ 800 + 0,2 

4. P3MH-2 M HOPPEKTHPOBAHME rL 

C qeJI:DD y:aeJIHlleHH! HHTeHCHJHl»CTH ycKOp!eMtre rryliB:a nptTOHt:a 

6w:na npe,.;enxeaa pa6oTa no errpe,.;eJit~HHD :aeJIHllHHhl u 3aKeHa uapacTa

HHJI TGKGI B 06MITKax CHCTeW B:Gppt~KTHptJBaHHH 1""\... P3MM-2. B SiH

:aapCKIM H t1JeJpaJI:DCKI:M CeaHCaX HCC.le.J;OBa.HHI IIpH YCKipeHHH ,1;1 IOO 

MceR 6hlJia ITOJiyqeaa MaltCHMaJI:DHaJI miTeHCHJBHICTL: 

J = (I,o - I, I) x roi2 rrpeT/~HKJI . 
100 1 

3T.M 6WJI BKJIDlleH I pa6&TJ pa3pa60TaHHhlit I rpyrrrre Bl!CY IT-fipM 

,J;eJia CHHXp&~a3GTp1Ha H HaJia:lleHHhll I I974 ro~y pa3rpyiiiiHpOBaTeJIL

:MC1.l.J;YJISITGp (Xe6auqep HHJB:eKTGpa JIY-.~0 C MI,J;YJISI~Hel SHeprHH) CO CJie

,J;YID~HMH rrapaMeTpaMH. 

I) Harrpm~teaue aa ll(enu pe3tHaropa U..P = 450 RB 

2) Pa6oqag qacToTa ~Q = I45 Mr~ 

(COITBeTCT:ayeT llaCTITe pe3eHaTipa JIY-20) 

J) Ea.sa ,~;pe lt!la l = IO M 

(paCCTI!HHe IT IIOCJie,J;Heit ~peittPIBII Tpy6KH pe31HaTtpa 
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liY-20 ~~ ycxep~m~eA~enH pa3rpynrrHpGJaTena) 

4J MaxcHMaHbHee JwpaJHHJaHHe aaeprexuqecxore cnexxpa nyqxa 

nptTIHIJ liY-20 Ha JHXI~e paarpynnMpGJaTena ~~ 4 paaa (cernaCHO 

pacqeTau aaeprexHqecKHA cnexxp yueHhmaeTca c ~ 0,6% ~· ~ 0,!5%). 

5) rxyouua ue~yn~num nyqxa npoTIHtB c aaeprHeA 20 MaB~3~. 

• 
6) 3aKGH MG~yx~nHH 3HeprHH ~HHeiHt CJS3aH C ptCT8Y MarHHT-

Hlrt non~ 3M B MtYeHT HHXeKUHH. 

7) ~3MeHeHHD 3HeprHH nyqxa n)tTIHGJ Ha 3% CIITBeTCT:ayeT 111-

~yJI~UHB ~as~ Bq aanpa%eHHH Ha pea,aaxepe paarpyrrnHp&JaTexa B npe

~enax IT - 451 ,1;0 + 451 npH aunniny~e aarrpaxeHHa 450 xB. 

,llnHTeXhHtCTh HHJJtexnrpyeMere 1yqxa Ohlna y:aenuqeaa c 250 YKC • 

600 Mr.C H qucnt qacTHU, HHJJ:eKTHpyt,MhiX I KaMepy YCKipHTeJI.H ~QJe

~eHt ~· N = 3,0 X ro13 npoT/nux;r. B KJa3H6eTaTpiHHIM peJ:HJle 

MaKCHMaHbHie qHCJIG qacTHU CICTaJJI;JnO 

Np = !,5 X ro13 npoT/UHKJI 

Peryxupe1xa - rt nptBt~Hnach n• paxuycy H n• aaHyYTy. B npe

I:lecce HCCXe~tBaHHA ObiJI HaA,J;eH tnTHMMbHblit JapHaHT H3MeHeHHH 11.. 

no PalHYCY H a3HJ.IYTY (npH cy~eCTJ~~~e~ KGppeKUHH Me,J;HaHHtl nxoc

KOCTH), pHCe3• AHMH3 ITIKa3M, qTo lJ 3TIM :aapHaHTe, KptMe ICHOB

HIA OtJihmoe JJIHSIHHe exasuJaDT JTopaa H Tpex.oa rapMOBHKH ~ , 

C niMO~.bl) KITipbiX nptH3BO,J;HTCH Kl11neHCHp0BaHHe HCKaJJ:eHHA Je~y~e

TI MarHHTHirl ntJIH YCKipHTeJia • MauepeHHH t'\. IIpiBI,J;HJIHCb Ha GC

HIBe HH~OpManHH 0 ntJe~eHHH nyqxa C nOMO~.bD annapaTypM, pa3pa6t

TaHHIA I pa~HtTeXHHqeCKOM GT,J;eJie. 

B peayJI.DTaTe paOtT J HHBapCKUM H ~eJpMbCKOM CeaHCaX ObiJia 

ITIJiyqeaa MaKClit:MaJihHaa HHTeHCHJHem~.b Ha 100 MC YCKtpeHHH 

J = (I,O - I, I) X ro1'
1 

nptT/UHKJl 
lOO 

ITpH 3TOM I KOppeKTHpllaHHH ~ I~HHHMaJII yqacTHe !5 OOUOTOK 
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CHCTeMW P3MM-2 M 6 OdMITIK CMCTe~i P3MH-1. TeMn ntTep.D nenyqHH

CSI cne,J;yiDutHit: 

:::1.,,.., = (2,7 - 2,9) x 1012 npet/.ttHKH 

320M, = (1,7 - 1,9) x 1012 npeT/.ttHKH 

J - (I,O - 1,1) X 1012 npot/UHKA 
IOOMC.-

MHTepeCHI tTMeTHT:&, 'qTO :MJUiHUaJI:&HW:Jt TeWI ITITep.D nenyqaeTCtl 

I CHytiae, Klr,J;a 3B.JHCHMICT.D M. c. i (A't.) HMeeT "K8phiT8tdpa3HWI" xa

paKTep, pmc. 3. 

ITpH ITKHJ>qeHHH pa3rpynnHp1Ja::eHJ!•MI.J;YJI11Ttpa HHTeHCHJHICT:D Ha 

IOO Me ycxepeHHs CHH:Ea.Jiac:D ,~;o )
100 

= (6,9 - 7,0) x 1011 npeT/.ttHK. 

MaKCHMaJlhHaH HHTeHCHBHOCTh des pa~rpynrrHpOBaTeJISI ITpH padoTe C CHC

TeMaMH KOppeK.ttHM P3MM l+P3M~-2 dwna ITOJiyqeHa B ~exadpe 1974 r. H 

paBHSJlJ.Ch 

jiOOM~ 8,8 X 1011 rpOT/.ttHKJl /2/ 

B MapTe 1975 r. dwna c~enaua rorrwrxa rronyt~HTh auanormquyro 

MaKCHMaJI.&HyiD HHTeHCHBHOCTh ITpH padoTe B CHCTeMe KOppeKTHpOBaHHSI 

C O~HO~ CHCTeMOM P3MH-2e 3a KpHTepH~ 6WJI B3HT 3aKOH pacrrpe

.n;eJieHiriSI 11- OT 15 <fleBpaJIH 1975 r •, npH KOTOpOM HHTeHCHBHOCT:D yc

KOpeHHOrO nyt~Ka: Jtoo,..t 1,0 X IJ12 npOT/UHKJI. 

3TO IIOTpedOBaJlO npOBe,D;eHHJ!i dOJI:DWOrO KOJIHtleCTBa H3MepeHHit "rl.." 

no HH¢opMa:UHH o nyqxe. MsMepeHHa 1~ rrpOBO,J.J;HJIHCh ua rryqxe nocne 

IO MC ycxopeHHa. B odJiaCTH pa.n;vrycos R
0 

-600 MM + R
0

+400 MM 

dhiJIO IIpOBe.n;eHO IISIT.D ITOCJie,J.J;OBaTeJI.DH~X orrepa.ttHM no H3MepeHHD H KOp

peKTHpOBaHHID rL ,li;JlSI ITOJiyqeHHH ~O~TaTO'qHO dJIH3KOrO COBna.n;eHH$1 

SaKOHa pacrrpe.n;eJieHHSI rl.. C OIITHMaJI.DHhiM. 

EhiJia nonytleHa HHTeHCHBHOCT.D ] 1M~t (0,8 - 0,9)X 1012 npOT~UHKJl• 
B KaMepy YCKOpHTeJig HHXeKTHpOBaJIOCo 

~ = 3,4 X l0I3 ITp)T/UHKJl 
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B KBa3116eTaTpoHHOM pe~11Me qucno n)OTOHOB 

N p = I, 2 x 1013 np )T/nuxn 

5. EHCTPWil BHBO.ll YCKOPEHHOrO 1Yllli.A 

LiTOrOM dOJI:biiiOfO Od'DeMa padOT J OT,ICeJie C11HXpOcpa30TpOHa 11 npo-

113BO,ICCTBeHHO-T8XH¥f\18CKOM aB11JlOC:b H3rOTOBneHMe MarHMTa-Ae<f>neKTO

pa Ana KaHana ducTporo BhiBo.rca nytma 113 KaMepu ycxopHTena. IIpoBe

.rceau CTeH.D;OBble 11CTII:JTaHMa :t1 H3MepeHMa MarHHTHOfO nona. TfOCJie GTO

ro MarHHT-,ICecpJieKTOp YCTaHaB1111BaeT<:.f( B KaMepy YCKOpMTeJia Ha yqacT

Ke BBO)J;a. 0.D;HOBpeMeH1to np0113BO,ICMT<:SI MOHTalC MeXaHM3Ma Me,lJ;JleHHOfO 

nepeMell{eHHa MafHMTa, MOHTaJIC CMCT8lfhl 11HTaHMSI 11 pSI.D;a ycTpOt1CTB HH

.D;HKai.tHM rryqKa no Tpacce BhiBO.D;a B ] KBa.n;paHTe YCKOpHTeJISie 

B MapTe dhiJIM npoBe.n;eHhi nepBhle GKcnepMMeHThi no aadpocy nyqxa 

H OTKJIOHeHMID ero B MarHHTe-.n;e<f>JieKlOpe npH nOJIOJIC8HH11 MarHMTa Ha 

pa.rcHycax Qn - 500 MM H Ro - 55C MM. IIpoBe.n;eHhl H3MepeHH.fl rnydH

Hbi aadpoca nyqxa B aaaop MarHHTa-~ecpnexTopa Ha GTHX pa.rcHycax. 

OdnyqeHHe peHTreHOBCKO~ nneHKH Ha aaHMYTe oxoa 9 11 IO noaBonHno 

onpe.D;eJIHT:b KOOp,ICHHaTbi 11JtlKa no pa~Hycy H BbiCOTe, a 3HaqHT 11 Tpa

eKTOpHID ero npH 11pOXOlC.D;eHHH qepe3 CTeHKy BaKYYMHO~ KaMepbi YCKO~ 

TeJISI. 

YTOtlHaiDII{Me padOTbi no TpaCCHpOBiHHID dy.n;yT npO.D;OJilCeHbi BO II KBap-

Tan e. 

6. YCKOPEHHE B PE~ME ~OPCMPOH~M MArHMTHOrO ITOllfl 

ITpH ycxopeH11H SI,ICep B03H11KaDT 11)TepH HX B pe3yJI1TaTe rrepeaa

pSI.D;KH Ha OCTaTOqHOM rase. B CBeTe )eiiieHHSl aa,n;aqH yMeH:&meHHSI GTHX 

rroTep:o sa cqeT coxpall{eHHSI BpeMeHH :rcxopeHHa aa Hat~an:oaou GTarre 

B SIHBapCKOM H <f>eBpaJI:bCKOM ceaHCe ~JOBe.D;eHhi 11CCJie.D;OBaHHSI JCKOpe

HHSI B peJCHMe cpOpCHpOBKH MarHHTHOrO ITOJia CHHXpocpa30TpOHa. 
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CHaqana npe~rronaranoc1 ocymeclBHTL ycKopeHHe B pexHMe ~Byx

KpaTHoro YBenHqeHHS CKOpOCTH HapacTaHHH MarHHTHOrO 

Typa sa~avme~ ~neKTpOHHKH 6Hna no~rOTOBHeHa K YCKOpeHHD Ha BTO

po~ rapMOHHKe. MHXeKQHR qacTHU ocymeCTBnsnacL B OdNqHOM peXHMe, 

ITpH HOMHHaHLHO~ CKOpOCTH MarHHTHOfO nona. Haqano ~OpCMpOBKH Mar

HHTHOrO nona duno CHHXpOHH30BaHO C HaqaJIOM CHHXpOTpOHHOrO peXHMa. 

ITepeXO~HN~ npouecc OT HOMHHanLHO~ CKOpOCTH MarHHTHOrO nona K ~BYX

KpaTHOi:i saHHMan -I Me. 

ITepexo~ OT HOMHHaJivHO~ CKOpOC!H K ~BYXKpaTHO~ BH3UBan nepe

XO~HHa npouecc B sa~avmeM reHepaTcpe, qTo Morno rrpHBO~HTL K pa

~HanLHOMY OTKnOHeHHD rryqKa, ITO npe~aapHTeXLHWM OQeHKaM, -.Ha 20 CMe 

YCKOpeHHe ocymecTBnanOCL B peXHMe BTOpO~ KpaTHOCTH rrpH aMnnHTy-

~e ycKopsvmero HanpaxeHHa I2 KB. 

ITonyqHTL yCKOpeHHe B pe~HMe ~BYXKpaTHOa ~OpCHpOBKH MarHHTHO

ro nona He y~aJIOCL, TaK KaK ITYtlOK TepaJICa nOJIHOCTLD tlepe3 -2 MC 

nocne Hat~aJia ycKopeHHa. 

npH BTopoM ceaace Hccne~oBaHH~ 20 ~eBpana 6HJIH yt~TeHu pesyn L

TaThl, rronyqeHHble B ceaHCe 24 aHBapa. MMrryJILC HatlaJia ~OpCHpOBKH 

dun He CHHXpOHH30BaH C HHXeKQHe~ tlaCTHU H MOr reHepHpOBaTLCH paHL

me HHXeKUHH B HHTepsaJie (0+30) MC. B ~TOM ~KcnepHMeHTe CKOpOCTL 
• 

HapacTaHHSI MarHHTHoro nona B H3MeHaJiacL MaJIUMH "maraMH", TaK 

tlTO YCKOpeHHe ITpOXO~HXO B OdHtlHOM pe~HMe Ha nepBO~ KpaTHOCTHe 

KBa3HdeTaTpOHHbl~ pe~HM HaCTpaHBanCSI TaKXe npH ~OpCHpOBaHHO~ CKO

pOCTH HapaCTaHHH MarHHTHOrO nona, H tlHCnO qaCTHU B deTaTpOHHOM 

HMnynLce KoneoanocL B rrpe~enax oT 4,0 x Io12 ~o 8,0xio12 B o~
HOM QHKJie. Eb!JIO 3aMeqego, tlTO npH BKnDtleHHH ~OpCHpOBKH MarHHTHO

ro ITOJISI B deTaTpOHBOM HMnynLCe pe3KO n~aeT tlHCJIO tlaCTHU C Ma

Jib!MH KOJiedaHHSIMHe 
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HeKOTOp~e pesyXbTaT~ H3MepeHHtt HHTeHCHBHOCTH B Tpex TOqKax 

3 Me, 20 Me H 50 Me nocne Haqana ycxopeHHs npH pasnHqH~x cxopoc

Tsx MarHHTHOrO nons llOKa3~BaDT BHHBHHe ~OpCHpOBKH 

~ ~, .. r :1 x raid 
~ 

I -
I, I 30,0 

!,22 4,5 

!,4 I,O 

"' raid J2o X 

IO,O 

1,5 

0,25 

... raid 
JIOO X 

!,2 

7,0 

I, I 
0,2 

B nocne~HeM cxyqae npH ~,~c'= 1,4 HadnD~anacb donbmas He

cTa6HnbHOCTb HHTeHCHBHOCTH BnXOTb ,IJ;O nonHoro npona~aHHS nyqKa. 

KoppeKTHpOBaHHe nons C nOMO~biD CHCre~ P3MH-I He MeHRIDT 3TOro no

XOXeHHR. PadoTa npo~onxaeTcs. 

7. HH1>0PM.AUID1 H KOHTPOJI 1 HA YC:{OPHTFJIE 

B CBeTe peam·manHH 3a~aq C03~a:IHR Ha CHHXpO<l>a30TpOHe HH¢op

MaUHOHH~X H ynpaBXRDmHX CHCTeM C H~ITORb30BaHHeM 3BM B CeKTOpe 

3neKTpOHHKH PTO Be~yTcs padoT~ no IecxonbKHM HarrpaBneHHRM. 

B KOHije !974 r. d~XH 3aKOHqeH~ padOT~ ITO C03AaHHID CHCTeMH CO

rrpsEeHHR AaTqHKOB rrapaMeTpOB rryqxa B peXHMe perHCTpaUHH Op6HT~ 

H COCTOHHHH Me~HaHHO~ ITXOCKOCTH Ha CHHXpOcpa30TpOHe. 3aKoHqeua 

OTX~Ka 3XeKTpOHHKH o6pa60TKH HHcpOJMaijHH (OHHP). B pesyJibTaTe 

B I KBapTane !975 r. ocymecTBXeHH B~BO~ HH~OpMaUHH H ee 06pa6oT

Ka Ha 3BM-IOIO. HHcpOpMaUHH B rpa!f>H~eCKOM H TadnHqHQM BH,n;e ~BO

,D;HTCH Ha ~crrne~. 3To OTKphiBaeT do.~bmHe rrepcneKTHBhl .n;ns orrepaTo

pa ocymecTBRHTb KOppeKTHpOBaHHe Op~HT~ H Me,n;HaHHO~ ITJIOCKOCTH Ha 

OCHOBe peKOMeH~aUHH 3BM, qTQ I103BO.~HT 3HaqHTeJibHO COKpaTHTb Bpe-
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MH HaCTpO~KM OnTMMaHbHOrO pe~MMa YCKOpeHMH, 

B MapTe Haqana padOTaTb CMCT8Ml 3N~aqJi:! MH~OpMa~MM 0 SHaqeHMM 

MarHMTHOrO ITOHH YCKOpWTeHR, CMCT8Ml BHpadaTNBaeT cepMID MMnynbCOB, 

cne.rtyromMx ~pyr sa ,JJ;pyroM c mar oM I1) rc. 3HaqeHMe MarHMTHoro no

na onpe~enaeTCR no ~opMyne 

B = B0 + c,B·N 

r.rte B - sHaqeHMe M. nOJIR B KHnorayc.Jax, 

B0 • 0, I6 Kfc - uaqaJI.bHoe MarH!iTHoe none, 

A B = o,oi Krc - mar ,nMcKpeTaocTH · 

N - q:~wno perMcTpMpyewx MMrryn.JcoB. 

MH~OpMai(Mfl TIOSBOHReT ~MSMKy-3Kt}ITepMMeHTaTOpy KOHTpOHHpOBaTb 

3HepreTMqecKyD npHBRSKY Haqana pe~IMa BHBO,Ita qacTMU H CTadHHb

HOCTb ee OT I(MKJia K I(MKJiy. CTadHJibHOCTb CHCTeMhl .± 0,05%, CMCTe

Ma MOJll:eT . O,IJ;HOBpeMeHHO OdCJiy~BaTb J~ a,Itpeca, BBe,IJ;eHa B OITbiTHYD 

3KCITJiyaTai(HIO B pelCMMe cp!i:!SMtJ8CKOrO !~KCnepHMeHTa, 

8. 11CHHUtl VfCTQqmiK "KP:VWH" HA HHJKEKTOPE llY-9M 

Uen110 padoT Ha 3TOM 3Tarre HBHJIOCb cos;J;aHHe Heodxo,II;HMHX ycno

Bii:!~ .I(Jlfl yMeHblll8HI1SI BpeMeHH HOHHSai(HI1 B HCTO'tlHHKe "KpHOH" - B 5 pas, 

nnsr 3TOrO HeOdXO.I(HMO dbiHO yBeHI1tJMTl• ITHOTHOCTb TOKa 3HeKTpOHHOTO 

nyqKa B TaKOe JICe KOJlllitJ8CTBO pas, T,.e, C 30 A/C,j!. ,IJ;O -I50 A/cM2 • 

3a,II;at~a dbiJia pemeaa nyTetv~ :t\mH!i:!a'J'IDpHsai(Ii:!H KaTo,n;a ,11;0 pasMepoB 

-I MM VI ITpHMeHeHMfl MarHHTHOtf KOMITpE:CCI1VI 3JieKTpOHHOrO IIytJKa. B 

HaCTORIUee B!JeMH ITOJiyqeHa MaKCHMaHM:ag ITJIOTHOCTb TOKa 3JieKTpOHHO

ro nyqKa - 3IO A/cM2 rrpM ,n;JIHTeJihHoc TVI HMrryn1ca I, 5 Me M ycxo~qH

BaR pa6otJaR nJIOTHOCTb - I70 A/c~ np!i:! ,II;JIVITeJibHOCTH MMITYJibca -

40 MC. 

McrrOJibSOBaHHe CTOJib BbiCOKOlt ITJIC,THOCTM 3JI8KTpOHHOrO rryqKa ITO-
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3BOJIHT ,lJ;OCTHraT:& .R,H;epHoro COCTO.RHHH ,lJ;Jl.R HOHOB a30Ta sa BpeMeHa 

-10 MC, qTO cyrqeCTBeHHO CHHJB:aeT Tpe60BaHH.R K BaiCYYMHhiM CHCTeMaM 

qJOpHHJICeKTOpa JIHHetlHOrO YCKOpiiTeJI.a J.Y-9M. 
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I • Eesnorwc D.)l. H .np. Ot1HH, EI-9-tl460. 

2. EesnorHX D.Jlo H ,11;p. OMJIH, E2-9-E1775. 



Pacnpe~e~eHHe noRasaTe~ no~ no no~caM 

RBa,D;paHTa IY B Me,IUmHHO:ti MOCROCTM l.:::: "'!. o• 

~ca 3 7 I2 IS 22 30 33 4I 46 
A"lCM --
+ 65 0.79 
+ 9o 0.76 O. 7E; 0.79 0.76 
+ 50 0.76 o. 7~' 0.75 0.745 
+ 40 0.73 o. 7~: 0.73 0.695 
+ 30 0.7I 0.7I 0.72 0.72 o. 7~- 0.76 0.7I 0.73 0.79 
+20 0.7I 0.72 0.72 0.70 0. 7E' 0.76 0.7I5 0.74 0.79 
+ I5 0.70 
+ IO 0.73 0.75 0.78 0.8I 0.8~: 0.83 0.76 0.78 0.89 
+ 5 0.82 

Ro 0.82 0.8I 0.77 0.83 0.8~: 0.82 0.82 0.86 0.88 
- 5 0.79 
- IO 0.68 0.69 0.70 0.7I 0.6~ 0.72 0.7I5 0.72 0.76 
- I5 0.67 
- 20 0.65 0.63 0.66 0.66 0.6!: 0.66 0.645 0.66 0.70 
- 30 0.59 0.58 0.59 0.58 0.5S 0.6I 0.575 0.60 0.65 
- 40 0.55 0.5~ 0.54 0.52 
- 50 0.58 0.5E 0.55 0.53 
- 60 0.58 0.5E 0.57 0.55 
- 65 0.53 

• • 
Ilp:HMe'tia.HMe : CROpoCT:O HapaCTaHRR: MarHHTHOrO llOJI.FI B :::: 4xBpad • 



Ta6JIIDJ:a 2 

XapaxTep noxasaTeJIJI noJIJI n. , noJI~eliliHI 
B TIJIOCKOCTHX, OTJIH'tffihiX OT l, O • 

lioJIIOC 33, KBa,n;p~T IY. . 

~0 

+30 0.72 0.7I 0.7I 

+20 0.69 0.7I5 0.7I 

+IO 0.76 0.75 0.76 

Ro 0.85 0.82 0.86 

-IO 0.65 0.7I5 0.65 

-20 0.63 0.6·15 0.63 

-30 0.55 0.5?5 0.56 

llpHMe't!alme: CKOpOCT:C HapaCTaliiDI MariDITHOro TIOllJI 

• • 
B = 4 x Bpc.c>• 



·r;_ 

0,6 

.. 60 -l.fO -20 Ro +20 Lto 60 

PMc.I 3aBRcHMoCTb ycpe~eHHoro noRasaTe~ no~ ~ 
oT pa;:uryca B IY I03a.n;pa:HT e npM 'tleTNpex -
RpaTHoa CROpOCTR HapacTaHHH MarHHTHOrO no~. 



n 

·60 -110 -20 +2() +-40 +60 

PHc.2. 3aBHcHMOCTD noKasaTe~ nonn rL oT PanHYca 
npH ~eTNpeXKpaTHOA CKOpocrH HapaCTaHHH Ma
rHHTHOrO no~, no.moc 33, rtBa..zu:>aHT IY. 

I 
• t 
i 

J 



-soo -~too -300 -zoo -too Ro too 200 .300 'tOO 51XJI1ZMM 

PHC. 3. I,2 - RpHBHe ycpe~eHHHX 3Ha~eHHi noRa3aTe~ no~ rL 

B YCROpHTeJie, npH ROTOpiD: no.ny~eHa MaRCiiMa.JI:bHaH 
:mTeHcnHocT:b J I 00 Me = (I , o + I , I) xi oi 2npoT/IJ,li!RJI. 

a) pa6oTaeT 6 06MOTOR CHCTeMU P~M-I H I5 - CHCTeMH PSMM-2 
6) ,D;aHHI:le n. no~eHI:l :aa ocHoBe m:<llopMa.:u;HH o none.n;emm: ~Ra. 

3 - IIORa3aTeJI:b no~ n. npi pa6oTe TOJlbRO CHCTe.MH P3Ml1-I. 


