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0JlHH H3 MeTOJlOB UOHCKa SJJeKTpH'I9CKOrO JlHllOJlbHOrO MOMeHTa SJ19KTpOHa 

npeJlyCM8TpHBUeT HSMepeHHe C MaKCHM8JlbHO B03MO,KHOii 'lyBCTBIITeJJbHOCTblO 

H3MeHeHHI!: HaMarHH'IeHHOCTH o6paaua, KOTOpbie MoryT B03HHKHYTb .B HeM llOJl 

aoa]leiicTaneM aneKTpnqecKoro nom/ 1 I. Co3JlaHne MaranToMeTpoa c BhiCOKol!: 

'IYBCTBHTeJJbHOCTblO CTaJJO B03MOmHbiM nocne OTKpb!THSI H H3y'leHHSI aqxpeKTOB 

Dmoae~coHa 11 RBJJeHHR KBaHTOBaHHR.MarHHTHoro noTOKa B caepxnpoBOJlHH­

Kax/2-4/, DnR Toro, 'IT06bi peanHaoBaTb OllHH Ha THnoa TaKnx MarHHTOMeT­

poa, B CBepxnpOBOD.Sil!leM KOJlbUe C03Jl810TCSI ]lBa cymeHHSI ( TO'Ie'IHbie KOHTaKTbi) 

Manoi!: ilJ101ll8JlH (Jo-10- JQ-11 CM2), KOTOpb!e npH TOKBX ,.10-4 a nepeXOJlSIT 

·a HOpM8JlbHOe COCTOSIHHe, TOrJla K8K OCHOBH8SI M8CCa KOJlbUa OCTaeTCSI CBepx­

npOBOJlS!Uiel!:/2/, BenH'IHHa nanpstmenHst, ycTanaBJJHBaromerocst np11 aToM na 

cymeHHS!Xt nepHOJlH'IeCKH 38BH9HT OT MarHHTHOro llOTOKa, 38KJ1IO'IeHHOrO BHYT­

pH KOJlbU8o nepl!Oil nanpstmeHHSI paBeH KB8HTY MarHHTHOrO ll0TOK8 ell O = 

-2,0 7,1 Q-7 rc,CM2, 

OcnoBitbiM aneMeHTOM MarHHToMeTpa stBnReTcst caepxnpoBOJlRUieii JlBT'IHK 

MarHHTitoro noToKa. Ha pHc. 1 npeJlcTaaneito ero cxeMaTll'<iecKoe nao6pa>Keane, 

Jlaa nonyUHJlHHJlpa ( 1) 6biJ1H H3rOTOBJleitbl 113 Hl!06Hst H llJlOTHO npHmaTbl 

Jlpyr K .npyry qepea nneHKY Ha Maiinapa ( 2) TonmHHoii 20 MK. Baewnnft 

]lHaMeTp nonyUHJlHHJlpOB 2 CM, BbiCOT8 1 CM, noaepXHOCTb nonyUHJJHHllpOB 

: TlllaTeJJbHO WJJH~oaanacb ll nonHpoaanacb nacTOH roH. CymeitHSI c .M8Jlb!M 

nonepe'IHbiM Ce'leUHeM C03Jl8B8JlHCb c. llOMOI!lblO OCTpO 38TO'IeJIHbiX BHJITOB 113 

HH06HSI (3) Jlll8MeTpOM 2 MM H warOM peab6bi 0,4 MM, 3aTO'IK8 BHHTOB 

nponaBOJlHnacb Bpy'IHYIO ll KOHTponnpoaanacb c noMO!llhiO MHKpocKona. DnR 

3 



ycTpauemm Kone6anull: B pe3b6e BHilThi IIOJl>KHManncb nnocKHMH npy)KHHKaMu ( 4), 

H3roToBnellllhiMH H3 6epunnuesoll: 6poH3hi. BnllThi, npoKanhiBaSI Malinap, C03Jla­

Banu TO'Ie'!Hble KOHTaKThl Me)KJlY JlBYMSI rronyuHnHHJlpaMH, Totie'IHbie KOHTaKThl 

SIBnsrnHCb CaMbiMH "nennKaTHbiMI!., tiaCTSIMH )laT'IHKa, C OJlHOli CTOpOHbi
1 

y HHX 
' 

JlOn)KHa 6b!Tb O'leHb ManaSI llnOIUaJlb1 'IT06bi KpHTH'IeCKHli TOK 6bm JlOCTaTO'IHO 

Man, C Jlpyroll: - OHH JlOn)KHbl 6b!Tb Mano'IyBCTBHTenbHhl K B1!6paUHSIM H yna;_ 

paM, 'l{ T06bi H36e)KaTb BnHSIHHSI KOne6aHI!li 1 B03HHK810IUHX rrpn KHIIeHHH :>KHJl­

KOrO renua, naT'IIIK noMemancsr B repMeTM'IHYJO KaMepy, 3anonHeHHYJO ra3oo6pa3-

HhiM renneM, 

DnaBHaSI U TOHKaSI HaCTpOliKa KOHTaKTOB )laT'IHK8 1 oxna)KJleHHOro JlO re­

nneBoli TeMnepaTyphi, ocymecTBnsrnacb rryTeM perynupoBKn nuo6neBhiX BliHTOB, _ . 

CBSI3aHHhlX tiepe3 'IepBSI'IHbie penyKTOpbl C TSiraMH1 BbiBe)leHHblMll Hapy:>Ky 

KpnocTaTa. KouTponnpyeMoe nepeMemeuue BHHTOB cocTasnsrno senn'lnuy no­

psrnKa lleCKOnbKHX COT aurcTpeM, . nnsr Toro, 'IT06bi ycTpaHUTb B03MO:>KHOCTb 

nepena'ln su6pauufi TSir ua Totie'IHhie KOilTaKThi 1 nocne uacTpoliKu 'IepBSI'IHhili 

peJlyKTOp OTBOJllinCSI OT BHHTOB - KOHTaKTOB, nnsr yMeHblliellHSI BnHSIIlHSI pa­

JlliO'IaCTOTHblX IIOMex Ha XapaKTepHCTKll TO'Ie'IHhiX KOHTBKTOB BCe BBOJlhl 

B KpUOCTaT CUa6:>KanUCb <jJUnbTpaMH, Ha TOKOBblX II IIOTeUUHBnbHhlX KOHUaX .. 
naT'IIIKa rrpSIMO B repMeTU'IIlofi KaMepe uaxonnmtcb nononmiTenhHhieLC-¢unbT-

phi. Ha TO'I9'1Hble KOHTaKTbl 1 IIOMHMO paJlUO'I8CTOTHhiX IIOMeX1 BnHSIIOT H rre­

peMellllbie MarUHTHble IIOnSI, DoaTOMy .KaMepa C )laT'IIIKOM OKpy}KanaCb CBepx­

rrpOBOJlSIIUUM 9KpaUOM1 H3rOTOBneUHbiM Il3 niiCTOBOrO CBIIHUa TOniUHHOli 70 MK, 

·nnsr KOHTponSI UaCTpOHKH KOUTaKTOB 5bma co6paua CXeMa 1 IIOKa3aUHaSI 

Ha pUC, 2a 1 1103BOnSIBlliaSI periiCTpHpOB8Tb BOnbT-aMnepl!ble xapaKTepHCTI!KH . 

KOilTaKTOB, TIIrrii'IHaSI BonbT-aMnep!IaSI xapaKTepiiCTIIKa npencTaBneua ua pnc.3, 

HaKnou Kpusoll: nnanii OT o6nacTu csepxrrpononnMocTn onpenensteT conpoTnB­

neuue TO'Ie'IUOrO KOHTaKTa, CnenyeT OTMeTHTb1 'ITO KOHT8KTbi 1 BOnbT-aMrrep­

'Hble xapaKTepl!CTHKH KOTOpblX HM910T pe3KHli ( CKa'IK006pa3Hhlli) rrepexon Me)KJlY 

HOpManbllblM II CBepxrrpOBOJl5liUHM COCTOSIHHSIMH1 He IT03BOnSinH Bbi6paTb CTa-

6HnbHYIO pa60'IYIO TO'IKY Ha 'IYBCTBHTenbHOM y'laCTKe xapaKTepHCTHKI!, 

CxeMa H3Mepeunsr n 3arrncii II3MeneHIIli MarHIITHoro rronsr rrpencTaBnel!a 

Ha pnc, 26, nnsr C03Jlal!l!Sl MeHSIIOIUHXCSI BO BpeMellH cna6biX MarUHTflbiX rroneft 

HCrrOnb30BanaCb OKpy:>KaJOIUaSI JlBT'Il!K KaTylliKa 1 . COCTOSIIUaSI H3 ll9CSITH BHTKOB 

Menuoro rrposona, 
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'l{epe3 TO'Ie'IHhie .I< 

KO rrpoueHTOB rrpeBbiWaiO 

Manbl!OM ( pe3l!CTHBHO: 

MarHHTHblli IIOTOK C03J 

HH3KO'IaCTOTHOrO reuep1 

Ha )laT'IHKe periiCTpllp 

<%> 116/1 H 3aiiHC biB am 

3aBHCHMOCTH OT Benii'IH 

TOBaHHSI )laT'IHKa paBHSI 

Ua puc, 41 COOTBeTC1 

l13Mel!stSI TOK tiepe3 KOll 

aMrrepnoll: xapaKTepncTnK' 

MaKCHManbHOH/5/~ ,8 l 

MaKCHManbHOli H paBUSI 

cny'Iae ua6nJOnaTb npuM 

Bano 'lyBCTBHTenbllOCTl 

MarHnTuoro rronsr, npn 

Ha pa6o'Ine x apa~< 

lOT MeXallH'IeCKI!e BH6p8 

cTa6nnhHOCTb. KpoMe Tl 

BOJlHTb rrpu Ka:>K)lOll: flO 

JlHMOMy1 MQ)KfiO YCTpa,Hl 

TaKTOM/ 6/, 

ABTOPhi npnuocsrT ' 

Ke n nposeneniin aKcrrer: 

pyupoBallHH ycTpOHCTBa 

1. <P.n. lliannpo. Y<PH 

2. J,E, Zimmerman E 

( 1966 ). 

3. R.L. Forgacs anc 

Record , 10, p. gc 



1Jepe3 TO'I9'IHbie KOHTaKTbl ycTaHaBmmancSI IIOCTOSIHHhJif TOK 1 Ha H9CKOnb­

KO IIpOU9HTOB IIpeBbiW810liJIIil: KpiiTII'I9CKIIH1 TaK 'ITO KOHT8KTbl H8XO.QIIniiCh B IIOp­

ManhHOM (pe31ICTIIBHOM) COCTOSIHIIIIo nnueil:HO II3M9HSIIDIIJIIHCSI BO BpeMeHH 

MarHIITHhlll IIOTOK C03,llaBanCSI YK838HHOH BbJWe KaTyWKOH1 IIHTaBWeil:CSI OT 

HII3KO'IaCTOTHoro reuepaTopa rrepHO.llii'IeCKIIX Kone5aHIIil: ( HfilK) •. HarrpmKeHIIe 

ua .llaT'IHKe perncTpnpoaanocb ¢oToKoMrreucaunoHHhiM MHKpoaonbTMeTpoM 

<J> 116/1 II aaiiiiCbJBanoCb Ha JlBYXKOOp.lliiHaTHOM C8MOIIIICUe IlnC-02JM B 

38BIICIIMOCTII OT BenH'IIIIIhl IIOnSI B Jl8T'IHKe. TaK KaK IInOIIJ8.llb KOHTypa KBaH­

TOB8HIISI .ll8T'IIIK8 paBHSinacb "' 3.IQ-ScM21 rrepiiO.ll Kp1IBOH1 rrpe.QCTaBneHJIOH 

H8 puc. 41 COOTB9TCTBOBan II3M9H9HIIID M8I'HIITHOI'O IIOnSI Ha "'7.Jo-5 s. 

l13M9HSISI TOK 'I9p93 KOHT8KTbl 1 MO>KHO Hail:TII TaKyJO paoo'IyJO TO'IKY Ha BOnhT-

aMrrepnoil: xapaKTepiiCTIIKe, B KoTopoil: aMrrniiTy.lla narrpSI>KeHIISI na .ll8T'IIIKe 5y.QeT 

MaKCHManbii01l:/
5
/. B nnnrocTpnpyeMoM cny'Iae aMnnnTyJla 5hma 5niiaKa K 

MaKCIIManb!IOH II paBHSinaCb "" 30 MKBo lliyMhl CIICT9Mbl II03BOnSinii B STOM 

cny'Iae aa5nJO.ll8Tb rrpiiMepno 11200 .llonro uenoro nepno.lla. 3To cooTBGTCTBo­

aano 'IyBCTBIIT9nbHOCTII ycTaHOBKII K ManhiM II3M9H9HIISIM HaiipSI>K9HHOCTII 

M8I'IIIITHOI'O IIOnSI1 IIpiiM9pHO paBH01l: 4.10-
7 

s. 

Ha pa5o'Ille x apaKTepl!CTIIKII .ll8T'Il!Ka · cymecTaennoe BnliSIHIIe oKaabJBa­

IDT Mexann'IeCKIIe BII5pauun II y.llapbi1 orpaHH'IHBaromiie ero .llonroapeMennyro 

CTaoiinhHOCTb. KpoMe TOI'01 HaCTpOil:Ky TO'I9'IllbiX KOHTaKTOB H900XO.llliMO rrpo­

BO.lliiTb IIpii K8>Kll0H HOBOii: aaniiBKe >KliJlKOrO reniiSI. 3TH H9.llOCTaTKII1 IIO-BII­

.lliiMOMy1 MO>KHO yCTpaHIITb li3I'OTOBnGHII9M ,ll8T'IHKa C O.llllliM TO'I9'IHbiM KOH­

TaKTOM/6/. 

AaTopbi rrpl!HOCSIT 5naro.llapnocTb E.I1. Knceneay aa rroMOIIJb B rro.llroToB­

Ke II rrpoBe,lleHHll 9KCIIepllM9HTOB ll-B.J1. KoHCTaHTIIHOBy 38 IIOMOiUh B KOHCT-
. . 

pyiipOB8Hliii ycTpoil:CTBa TOHKOil: peryniipOBKll KOHTaKTOBo 

1. ct>.n. lllannpo. Yct>H, !!.Q, B.2 ( 1968). 

2. J.E. Zimmerman and A.H. Silver. Physical Review, 141, No 1 

(1966). 

3. R.L. Forgacs and A. Warnick. IEEE International Convention 

Record, 10, p. 90, 1966. 
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4. J ,M, Good kind and D,L. Slolfa. Rev, Scient, Instrum., !_, No 6 

(1970). 

5, H,M, JlMnTpeuKo, C.H; EounapeuKo n T.n. Hap6yT, )f(3T<Il, §1 a,5 ( 1969), 

6. J .E. Zimmerman, P. 'I'hiene and '!',Harding, Journal of Applied 

Physics, !1 No4 (1970). 

PyKOIIIICb nocTynnna B nanaTenbCKHn OT!len, 

25 n~ug 1971 rona, 

2 

Puc, I, Caepxnpoaonmunn naT'II!K MarunTuoro noToKa: I - nonyunnnu!lpbt na 
uno6mq 2 - Mafmap; 3 - BHHTbt-KoHTaKTbt; 4 - npy>KIIHKII 113 6epHnnneaoa 

6pOH3blo 
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PHc. 2a. CxeMa perHcTpauHH H 3anHcH aon&T-aMnepHbiX xapaKTepHCTHK To'le'IHbiX 
KOHTSKTOB, 

PHc, 26, CxeMa H3Mepe.aull H 3anucu H3MeHe.aull Mar.auTaoro nomt: 1 - <1>-116/1; 
2 - nne o21M; s - HrnK. 
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PHCe 3. THnH'IH8ll BOnbT-aMnepHall xapaKTepHCTHKS TO'Ie'IHbiX KOHTSKTOB: I 
TOK B MHKpOaMnepax; V - HanpHlKeHHe B MHKpOBOnbTaX. 

v 

10 140 210 280 350 H 

PHC. 4. 3aBHCHMOCTb HanpHlKeHHH Ha AST'IHKe OT BenH'IHHhl MarHHTHoro nonH: 

H - HanpHlKeHHOCTb nom1 B MHKpospcTeAaX; V - HanpalKeHne B MHKpo-

BOnbTBX. 
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