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B p86oTe onnc8.Hhi nccne.uoB8HHSI, CBSI38HHhie c cOS.U8HHeM M8I'.IIHT.IIOI'O 

nong MO.Hoa.Hepi'e.Tn'lecKoi'o unKnoTpOH811 I. Tpe60B8HHSI K M8I'.IIHT.IIOMY nomo 

H .HeKOTOpbie pesynhT8Thi MonennpoB8HHSI rrong nsno>KeHbi B/2,3/. H8 pnc. 1-4 

npe.ucT8Bne.Hbi aKcnepnMeHT8.1Ih.Hhie pesynhT8Thi Mo.uennpoB8.1IIiH nong .118 ceK-
/ 

TOp.HoM aneKTpOM8I'HHTe B M8CIIIT86e 1:10. K8K Bli.UHO ns pnc. 2, X8p8KTep 

cpe.u.Hei'o rrong cymecTBe.H.Ho MeHSieTCSI rrpn nepecTpoaKe ypoB.HSI aos6y>K.ue.HHSI ... 
B rrpe,uenh.HOM cny'l:8e OT IIpOTOH.IIOa 1i30Xp0.11.110a 38BHCHMOCT11 K ,ueaTO.II.HOa. 

Oc.HoBHhlM He.uocT8TKoM KOH~HI'YP8UHH HpM8 M8I'HHT8 B H8'18ne nccne.uoB8.H11a 

( 1 Bapiia.HT 5IpMa ~ piiCe 5, 83IIMYT8.1Ibll85! IIpOT5l>K9llliOCTb 

IIO.IIIOCHOI'O .118KO.II9'1.1IHK8 a( r) =42,5°) 6bin11 .He,uonyCT11MO M~.IIbie 3.118'19111151 

~8TTep8 F B o5onx npenenh.HhiX pe>K11M8X aos5y>K,ue.H11SI (puc. 1 ). Tpe50B8-

HHSI K aenn'IH.He ~n.8TTep8 0,67 < F < 0,9 . ' - - no aceM .U118II83o.He P8AHycoa. 

Ilpn yMe.Hhmenn11 yi'nonoa rrpoTSI>Ke.H.HocT11 rronJOCHhiX HaKoHe'l:H11KOB a 

ueHTpe Y.U8JIOCb IIO.U.II5!Th SH8'1e.1111e ~n8TTep8, o.u.HaKo Tpe6oaan11e F 2: 0,67 

He 6bmo Bhi,uep>K8HO .unH r = r H =5,4 CM 11 H86JIJO.U8JIOCb cymecTBe.H.Hoe 

C.II11>Ke.Hne cpe.u.Hei'o nong B p8ao.He 11H>KeKU11H (p11c. 2}, 'ITO B11.U.Ho 113 cp8B

.He.H11H KPHBhiX 831IMYT8.1Ih.IIOI'O p8crrpe.uene.HHSI nonH (pHc. 3}. 

n8.1Ib.Heamee yBe.II11'1e.HHe ~.II8TTep8 IIp01iCXO,ll11JIO Ilp11 BBe.Ue.II11H BTOpOI'O 

o6p8THOI'o SlpM8 B ueHTP8.1Ih.Hoa o6n8cTn HS-38 yaenn'l:e.HHSI 8MIT.II11TY.Uhi 83HMY

T8.1Ih.IIOI'O p8cnpe.ueneH11SI 11 6onee KPYTOI'O cn8A8 nonH (pnc. 3). 0.UH8KO cpen

Hee none HeCKO.IIhKO YM9Hbiii11.1IOCh B 30He HH>KeKUiflio 
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Pnc. 1. 3asncnMOCTb qmarrepa or pannyca llnll paann'IHbiX aKcnepnMeHTos. 
-------I BapnaHT gpMa, a(r) =42,5°; "" u,.. II BapnaHT gpMa, 
yMeHbllleHne a (r) ; -c-o-o-- UeHTpanbHOe llpMO H II BapnaHT OCHOB-
HOI'O gpMa; • • • aKpaHnpoBaJrne o6MOTOK, 11 =16 MM, II sapnaHT 
llpMa; -. -.- I BapnaHT gpMa, a ( r ) =42 ,5o, npoTOHbi, 
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Pnc. 2. 3asncnMOCTb cpenHero nonll or pannyca nnll paann'IH£ 
06oaHa'IeJIHll Ha pnc. 1. 
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PHC, 2. 3aBHCHMOCl'b cpeAHero llO/lll 01' paAHyca A/Ill pa3/IH'IHbiX SKCnepHMeHl'OB. 

0o03Ha'IeHHll Ha PHC, 1, 
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EJlHHCTBeHHofi B03MOJKHOCTbio ysenH'IeHHSI !lJnaTTepa SIBnSieTCSI npHMeHeHne 

TSK H83blB88MbiX MSI"HHTHbiX "npo6oK" ( pnc. 3) I 4•51 , noasonSIIOiliee MeHSITb 

KPYTH3HY cnaJla a?HMyTanhHOI"O pacnpeneneHHSI B aasHCHMOCTH OT aaaopa 

M8JKAY 9KpaHOM H noniOCOM /),. npH OJlHOBpeMeHHOM yMeHblli8HHH BnHSIHHSI Ha 

tPOPMY cna]la ypoBHSI B036yJKJl8HHSI MSI"HHTa, 

llpH 9TOM OTHOC.HTenbHOe yMeHblli8HHe;- cpeJlHef'O nonSI M8Hbllle 

Tsyromero naMeHeHHSI ¢inaTTepa F 

COOTB9TC-

npn H3MepeH.HH KpHBCfi HaMaf'HH'IeH:~~ aneKTpOMSI"HHTa Ha Ha'!anbHOll 

CTSJlHH HCCneJlOBSHHfi (pnc. 5) OK83anOCb 1 'ITO MSI"HHTOnpOBOJl o6na]laeT OTHO

CHTenbHO OOnblliHM MSI"HHTHbiM conpOTifBneHHeM npH H800XOJllfMOfi, sem{'IHHe B03::_ 

OYJKJl8HHSI OOMOTOK (143% OT conpOTHBneHHSI 3830pa), .QnSI 110KanH38IlliH oonac-

TH H8Cbllli8HHSI M8I"HHTOnpOBOJl8 6hinH npeJlnp.HHSITbl pac'!eTbl Ha 8BM 9KBHB8-

neHTHOfi HenHHefiHOfi aneKTpH'18CKOH UenH, MO]lenHpyiOmefi M8I'HHTHbie CBOfiCTBa 

HaqanhHOfi KOHtPHrypauHn aneKTpoMarH.HTa. BepT.HKanbHoe _ce'!eHne Maf"HHTa 

(pnc. 5) paao.Hsanocb Ha npSIMOyi"onbHbie oonacT.H (Jlo 100 o6nacTefi) no soa

MOJKHOCTH OJlHHaKosoro pa3Mepa. KaJKAaH TaKaH o6nacTb C'IHTanacb'yanoM 

9KBHB8118HTHOfi aneKTp.H'18CKOfi Uenn, C08JlHH8HHOfi qepe3 4 .H11H 6onee' Maf'HHT

HbiX conpOTHB118HHSI CO CM8JKHbiM.H o6naCTSIMH. npn Bbi'IHC118HHH Be11H'IHH co

npOTHB118HHH CBSI3H C'IHT8110Cb 1 'ITO B npe]lenax KaJKJlOH o6naCTH M8I"HHTH8H 

npoHauaeMOCTb ll OJlHOpOAHa H Y'IHTbiB8118Cb D110lli8Jlb nepneHJlHKynSipHOI"O 

nnocKOCTH qepTeJKa ce'leHnSI Mai"HHTa, OTAenSiromero OJlHY o6nacTb oT Jlpyrofi. 

B aKBHBaneHTHyiO uenh BK11IO'IH1111Cb TaKJKe conpoTnsneHHSI noTOKOB pac

ceSIHHSI H Bhmy'laBaHnSI. MeJlaaHHaSI nnocKocTb C'IHTanacb nnocKoCTbiO pasaoro 

Maf"HHTHo.·o noTeHunana (aaaeMneHHSI, HanpnMep). 

noJlK1110'1811HCb 9KBHBaneHTHbie 8.QC B911H'IHHO:ii JW /2 ~JlnH K8JKAOH 

aneKTpH'I9CKOfi 11HHHH 1 nepeCeKaiOIDefi nnOCKOCTb 1 npOXOJlSIIli9H qepe3 06MOTKY 

soa6yJKJleHnSI • .UnSI aaJlaHHoro aaqanhaoro pacnpeneneanSI ll pacc'!RThiBann 

11HHefiHyiO. B 9TOM cnyqae aneKTpH'18CKYIO UeDb M9TOJlOM Y3110BbiX DOT8HUHa-

110B/6/. QnpeJl811SISI M8I"HHTHhie DOTOKH 'lepe3 rpaHHUbl CM8JKHbiX o6naCTeii1 ITO 

38Jl8HHOH xapaKTepHCTHKe MaTepaana aneKTpOMaf'HHTa. Mbi Bbi'IHC11SI11H HOBOe 

pacnpei:teneHHe 

3H8'18HHSI /l 

npouecca. flpH 

/l • llpH 9TOM HCn011b30B811CSI npReM H8JlOpenaKC8UHH HOBOI"O 

C ~KTOpOM 0,1 Jl11SI o6ecne'!eHHSI CXOJlHMOCTH HTTepaUHOHHO~O 

~ =0,01 pemeHHe C'IHTanocb nony'leHHbiM, 
ll 
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EnHHCTBeHHOH B03MO*HOCThiD yaenu~eHHR ~naTTepa nanneTcn npuMeHeHHe 

TaK nasbiBaeMbiX Mai'HHTHbiX "npo6oK" (puc. 3) 1 4•51 , nosaonniDmee MeHRTh 

KpyTH3HY cnana a~HMyTanbHOI'O pacnpeneneHHR B 38BHCHMOCTH OT 3830pa 

M9*llY 9KpaHOM H noniDCOM /),. llpH O.QHOBpeMeHHOM YM9Hhlli9HIIH BnURHUR H8 

~OpMy cnana ypOBHR B036Y*ll9HHR Mai"HUTa. 

llpu 9TOM OTHOCUTenbHOe yMeHblli9HUe cpenHe!"O nonn M9Hblli9 

TByiDmero H3Menenun ~naTTepa F 

COOTB9TC-

llpH H3MepeHHH KpHBCH H8M8I'HU~eH:~n aneKTpOM8I'HUT8 118 Ha~anhHOH 

cTanuu uccnenoaanuli (puc. 5) oKasanoch, ~To MarnuTonpoaon o6nanaeT OTHo-

CUTenhHO 60nhlliUM M8I"HUTHbiM COllpOTUBneHU9M npu Heo6xonUMOH Benri~uHe B03~ 
6y*nenun o6MOTOK (143% oT conpuTuanenun sasopa) • .llnn noKanusauuu o6nac

TH H8CbiiiieHHR M8I'HHTOllpOBOll8 6binH npennpHHRTbl pac~~Tbl Ha 8BM 9KBHBa

neHTHOH HenuHeHHOH aneKTpH~eCKOH uenu, MO.QenupyiDIIIeH M8PHUTHbl9 CBOHCTBa 

na~anhHOH KOH~urypaunn aneKTpoMarnuTa. BepTuKanhHOe ceqenne MarnuTa 

(puc. 5) pas6uaanocb na npnMoyronhHbie o6nacTH (no 100 o6nacTeli) no aos

MO*HOCTH onuHaKonoro pasMepa. Ka~aSI TaKaSI o6nacTb cquTanacb ysnoM 

9KBHBaneHTHOH aneKTpH~eCKOH uenH, coenuHeHHOH ~epe3 4 HnU 6onee Mai'HHT

HbiX COllpOTHBneHHSI CO CMC*HbiMH o6naCTRMH. llpu Bbi~IICneHHH BenH~Hll co

npOTHBnenHii CBSI3H cquTanOCb 1 ~TO B npenenax K8*ll0H o6naCTH M8I'HHTH8Sl 

nponuuaeMOCTb ll onnoponna H y~HTbinanach nnomanh nepnennuKynSipHoro 

nnOCKOCTH ~epTe*a ce~eHHSI M8I'HHTa, OT)lenSIIDIII9I'O OllHY o6naCTh OT npyrolt. 

B aKBHBaneHTHYID uenh BKniD~HnHCh TBK*e conpoTunnenun noTOKOB pac

cenHHSI n Bbmy~HBaHUSI. MenuaHHaSI nnocKoCTh c~HTanacb nnocKOCThiO pannoro 

Mai'HHTHo.·o noTenuuana (saseMnenun, nanpHMep}. 

llonKniDqanHCb 9KBHBaneHTHbie 8.llC BenHqHHO:fi JW /2 .QnSI K8>K.QOil: 

·· aneKTpU~eCKOfi nHHHH, nepeceKaiDIIIe:fi nnOCKOCTh, npOXOllSIIIIe:fi ~epes 06MOTKY 

nos6y*neHHSI, .llnSI sanannoro na~anhnoro pacnpeneneHJISI pacc~JITbiBanu 

nHHeliHyiO. B aTOM cny~ae aneKTpH~eCKYIO uenb M9TO.QOM ysnOBbiX . llOTCHUH8-

noBI6 I. OnpenenSJSI Mai"HHTHbie noTOKU ~epes rpaHHUbi cMe*HbiX o6nacTefi, no 

sanannofi xapaKTepucTuKe MaTepHana aneKTpoMarnuTa Mbi Bbi"IHCnSinH noaoe 

pacnpenenenHe 

3Ha~eHUSI ll 

rrpouecca. flpH 

c 

ll • llpu aTOM ucnonhsoaancSI npueM nenopenaKcauuu nonoro 

cpaKTOpOM 0, 1. .QnSI o6ecne~eHUSI CXOllHMOCTH HTTepaUHOHHOI'O 

~- =0,01 pemenue c~uTanocb nony~eHHbiM. 
ll 
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PeaynbTaThi pac'leTa Ha'lanbHOil: KOHqmrypaunn MarHnTa noKaaann, 'ITO 

Jlmi BbiJleneHHOH oonaCTH (puc. 5) HMeeT MeCTO H8CbillieHne ( /L"' 14-19), 

'ITO OO'hSICHSieT noselleHne Kpnsoil: HaMarHH'IHBaHHSI ''n aasncnMOCTH H ( r) 

BllOnb cpellHeil: nnHnn nomocos MarHnTa ( pnc. 4). Il ocne HeaHa'lnTenbHoro 

ycnneHHSI SipMa B oonaCTH H8Cbllli9HJISI II ncnonb30B8HIISI BTOpOI'O SipMa B UeHT

pe cnTyaunSI cymecTseHHO ynyqrunnacb ( p. =76-111 ) .' l1aMeHeH~SI xapaKTe

pa Kpnsoil: . H ( r ) BllOnb cpellHeil: nnHnn CBUlleTenbc~BYIOT o MeHbiiieM snnSI

Hnu Ha 38BHCHMOCTb CpellH9I'O nonSI ({)T pallHyCa ypOBHSI B030y}KJleHIISI M8I'HH

Ta npn nepecTpO:il:Ke Ha ycKopeHne paann'IHhiX qacTnu. 

~ai'HHTHOe conpOTHBneHHe M8I'HHTOnpOBOll6B 3TOM cnyqae COCTaBnsreT 

68% conpoTnsneHHSI aaaopa. 

B aaKniO'IeHne , MOJKHO OTMeTHTb, 'ITO ncnonbaosaHne ycnneHHoro SipMa 

M8I'HIIT8 noasonuno yny'llllHTb CTaonnbHOCTb OTHOCIITenbHOH 38BIICUMOCTII Cpell

Hero nonSI OT pallHyca npu HeOOXOllllMOH nepeCTpO:il:Ke ypOBHSI B030YJKll9HHSio 

l1cnonbaosaHue aKpaHOB ooMOTOK C03Jlano sanae no senn'luHe ~aTTepa B aoHe 

HHJKeKUHH, 'ITO n03BOnSieT ysenH'IHTb yrnoByiO npOTSI)KeHHOCTb noniOCa llnSI noll

HSITHSI cpellHero nonS! B STOll oonaCTH. ToHKOe lllHMMHpOB8HHe CpellHero nonSI 

oyJleT ocyrueCTBnSITbCSI CeKTOpHbiMH OOMOTKaMHo 

As Tophi 5narollapHbi P .P. raanaosy aa noMOllib B npoBelleHnn pac'leToB 

H 3KCnepHMeHTOBo 

nnTepaTypa 

1. A.A. rna30B H llP· IlpenpnHT 011H11, P9-3932, lly5H~, 1968. 

2. C.B. BopOJKUOB, B.l1. 3aMonoll'IHKOJ3, H.Jl. 3annaTnH. ~aTepnanhi pa5oqero 

COBeWaHHSI no MOHOSHepreTH'IeCKOMy UHKnOTpOHy. Tipe~pHHT 0l1Hl1, 13-4496, 

lly5Ha 1 1969, CTp. 81. 

3. n.n. BacnneBCKast H llPo. ~aTepnanbi paooqero coaemaHHll no MOH03,Hepre

TH'IeCKOMY UHKnOTpoey. IlpenpHHT 011H11, 13-4496, 88, 1969. 

4. C.M. Braams. Nucl.Instr.and Meth.,_ 26, 83 (1964)~ 

5. H.A. Enge. Int.Symp. on Magn. Technology. p.84 (1965). 

Stanford University, Sta.nbord, California. 

6. 10.~. rpnrnnH, B.l1. nsopeUKHH, A.l1. POllHOHOB, O.A. TIOpHKOB. IlpenpnHT 

011H11, 11-4588, lly6Ha, 1969. 

,PyKonHcb nocTynana B aanaTenhcKaA oTnen 

4 MapTa 1971 rona. 
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•P1ic. 4. PacnpeJleneHHSI nonS! BJlOnb cpeJlHeli nuauu nomocaor' 

0603H8'18HHSI {puc. 1) H 1 - paC'l~T 1 B8pH8HT8 S!pMa H 

2 - paC'l~T C ueHTpanbHbiM S!pMOM1 ]J B8pU8HT8 OCHOBHC 

yMeHbWeHUeM a ( r) B UeHTpe. 
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KH MaranTa noKasann, 'ITO 

H8Cbllll9HHe ( fl. "' 14-19) , 

H~ H saBHCHMOCTli H ( r ) 

~. Ilocne He3Ha'IHTenhHoro 

IHHSI BTOpOI'O S!pMa B U9HT

lll ): I1aMeHeH~SI xapaKTe

bC~BYIOT 0 M9Hblli9M BmiSI

,OBHSI B036y:>l<Jl9HHSI M8I'HH

f!U. 

' STOM cnyqae COCTaBnSieT 

~oaaune ycunemroro SipMa 

enbHOH 38BHCHMOCTH cpeJl

HKe ypOBHSI B036y)l(JleHHSio 

BenK'IHHe ~aTTepa B 30He 

:KeHHOCTb nonJOCa )lnSI llOJl

MHpOB8HHe Cpe)lH9I'O nonS! 

2, ny6aa, 1968. 
( ' 

rna. MaTepnanbi pa6o'Iero 

Ilpe~pHHT OI1HI1, 13-4488, 

:>B9l!l8HHSI ITO MOHOSHepre

J-4496, 88, 1969. 
83' (1964) • 

. ogy. p.84 (1965) • 
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'PJic. 4, PacnpeAeneHHSI nom! BAOnb cpeAHeil: nHHHM nomocaoro HaKoHe'lHHKa. 

06oaaa'laHHSI (pnc. 1) H 1 - pac'l~T .I aapnaHTa SipMa H ca(r) =42,5°. 
2 - pac'!eT C USHTpanbHhiM SlpMOM, ]I BSpHaHTS OCHOBHOI'O S!pMa H 

yMeHbWSHHeM a ( r ) B UeHTpe, 
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Pac. 5. Pac'!iiTHhie 3Ha'!eHHSI Mai'HHrHoli npomtuaeMOCTH p. ABYX KoHijlnry-

pauali CeKTOpHOI'O M8I'HHT8, 8KCnepHMeHTanbHhie KpHBbie H8M8I'HH'leHHSI.: 0603-. 

_ Ha'leHHSI (pHC. 1) H ~- p. AnSI KOHijJHI'ypaUUH C UeHTpanbHhlM SipMOM, 

76 - p. AnSI KOH!jlarypauaa c SipMOM I - BapnaHTa , a ( r) =42,5°. 
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