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K KOHUY 1988 rona 6w111 COJllaHLI BhlCOKOKa4eCTBeHHLJe 

llBYXl1HllYKTl1BHLle pall11O'laCTOTHLle CKBl1llhl, pa6ora1>m11e np11 

reMneparype lltHllKoro aJora [1-5). 

no-cymecrsy, rpan11eHroMerpaM11 c Manon 

Cnencre11eM Jroro RBnReICR 11X 

TaK11e CKB11llhl RBflRllTCR, 

6aJOA, o6Ll'lHO <5MM. 

OTHOCl1'J'.8flbHO cna6aR 

4YBCTBl1T8flbHOCTb K BHemHl1M MarHl1THLIM nonRM,4TO noJBOnReT B 

OTCYTCTBl1e BhlCOKOKa qecrBeHHLIX ceepx nposonRm11x JKpaHOB 

nposecr11 11ccnenosaH11e ll11HaMHKl1 JTHX CKBl1llOB, 11JMepHTb 11X 

11HllYKTl1BHOCTb 11 co6crseHHLJe IDYML~ oueHHTb pa3pemeHHe no 

JHepr1111, Koropoe MOllter 6Lrrb nony4eHo B nepcneKr11se B 

ycrpoAcrsax Ha ocHoBe raK11x ~KBHllOB. Pa3pa6orKa nocraro4HO 

TOHKOA npoeonOKl1, 06nana1>meA csepxnpOBOllHMOCTbll np11 

reMneparype lltl1l1Koro aJora, 113 KoropoA MOlltHO 6Lmo 6L1 

H3rOTOBl1Tb csepxnpOBOllRmHA rpaHC~OpMarop MarHl1THoro noroKa, 

nacr BO3MOlltHOCTb CO3llaTb, no-BHlll1MOMY, eecb cneKrp np116opoe, 

KOTOpLie 11cnonb3OBan11 rpallHUHOHHhle HH3KOTeMneparypHLJe CKBHllhl. 

OnHaKO e OTCYTCTBHe TOHKOA BTCn-nposonOKl1 cna6aR 

4YBCTBl1TeflbHOCTb llBYXHHllYKTl1BHLIX CKBHllOB K BHeIDHl1M MarHHTHLIM 

nonRM nenaer 11x Henp11rollHLIMl1 llnR npaKr114ecKoro 

np116opocrpoeHl1R. TeM He MeHee Mamie co6crBeHHLie lllltOHCOHOBCKl1e 

IDYML~ 6n11JKHe no YPOBHll K ren11eBLIM CKBHllaM np11 3Ha4HTenbHO 

6onbmeM yno6cree pa6orhl c lltHllKl1M a3OTOM, 4eM c llt11llKl1M ren11eM, 

no6y•na1>r 11ccnenoeareneA 11cKaTb pemeHl1R no np11MeHeH111> 11MeHHo 

BTCn-cKBl1llOB llflR npoBelleH_l1R BLICOKO4YBCTBl1TenbHLIX 113MepeHl1A. 

OllHl1M 113 nyreA noBLlllleHl1R 4YBCTBl1TeflbHOCTl1 

llBYXl1HllYKTHBHLIX CKBl1llOB RBnRercR BBelleHHe pa36anaHca MelltllY 

orsepcrHRMl1. 3roro MOlltHO llOCT11rHYTb, 113rOTOBl1B llBYX11HllYKTl1BHLIA 

CKB11ll, l1Me1>m11A orsepcr11R C pa3HLIMl1 llHaMerpaMl1 (5), 11n11 

seeneH11eM e onHo 113 oreepcr11A csepxnposonRmero creplltHR (6). 

OnHaKo JTO He ycrpaHRer rnaBHLIA 11x HenocraroK: no HX 

BHemHeMY KOHTYPY, oxearLma1>meMy o6a oreepcr11R, re4er 

JKpaHHPYllfilHA TOK, 4TO 3aMeTHO CHHlltaer 4YBCTBHTenbHOCTb. 
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3Toro HenocTaTKa nHmBH OllHOHHllYKTHBHblA 

BblCOKOTeMnepaTYPHblA CKBHll. TaKOA CKBHll 6b1JJ HJrOTOBneH HaMH HJ 

KepaMHKH Y1Ba2CU307-6' nony'!eHHOA C IlOMOmbD CTaHnapTHOA 
npouenypu TBBPllOTenbHOrO CHHTeJa [7 ]. B nanbHeAmeM OT6Hpanacb 

Ta KepaMHKa, y KOTOpoA nnoTHOCTb KPHTH'leCKOro TOKa 

jc>100A/cM2 . 
B Ta6neTKe HJ TaKOA KepaMHKH paJMepoM 10•10•2MM e ueHTpe 

npoceepnHeanocb OTBepCTHe llHaMeTpOM 0,8MM, cny)l(amee °KOHTYPOM 

KBaHTOBaHHR llflR CKBHna. Me•ny OTBepCTHeM H KPOMKOA_ Ta6neTKH 

MexaHH'leCKH npopeJanacb menb, BHYTPH KOTOPOA OCTaBnRnCR 

MOCTHK, JaMb~aDmHA KOHTYP KBaHTOBaHHR. MocTHK OCibNHO HMen 

x apanepHue paJMepu 10MKM H llQfl)l(eH CiblJJ o6nanaTb KpHTH'leCKHM 

TOKOM IC "' 10 MKA, TaK, 'ITOCibI rHCTepeJHCHblA napaMeTp CKBHlla 

{1 = 2nL
5
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0
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6b1JJ MeHbme (5+10). 3necb L;-HHllYKTHBHOCTb KOHTypa 

"KBaHTOBaHHR, ~0-KBaHT MarHHTHOro IlOTOKa. 

llnR Toro, 'IT06U HJCie)l(aTb nonanaHHR enarH Ha CKBHll, 

npHMeHRflCR repMeTH'IHblA JamHTHblA KQ)l(YX. llnR nonaeneHHR BHemHHX 

noMex npH HJMepeHHH OCHOBHba napaMeTpOB . CKBHll BMeCTe C 

COCYllOM llbDapa Mor CibITb noMemeH B MarHHTHblA 3KPaH (HJ 

OTo••eHHoro nepMannoR), nonaenRBmHA JeMHoe MarHHTHoe none H 

BHemHHe MarHHTHble noMeXH 6onee '!eM e 1000 paJ. 

Ha pHC. 1 npellCTaeneHa 6noK-CXeMa MarHHTOMeTpa. KaK 

OCibNHO, CKBHll 1 HaKa•rneancR Ha BUCOKOA '!aCTOTe (fp"' 20Mru) 

B4-reHepaTOPOM 2 H onpamHBancR IlPH IlOMOmH HHllYKTHBHO 

CBRJaHHOro c HHM KOne6aTenbHOro KOHTYpa ½CT 3, 
HacTpoeHHOro npH6nHJHTenbHO Ha peJOHaHCHYD '!aCTOTY KOHTypa 

~p- IlpH 3TOM llnR nony'!eHHR MaKCHManbHoro OTKnHKa 

CBRJH non6HpaeTCR cornaCHO COOTHOmeHHD 

K03~~HUHeHT 

k 2Q,,.n/2. 

HanpRll<eHl1e Ha KOHType YCHflHBaeTCR ManomyMRmHM 

pallHO'IBCTOTHblM YCHflHTeneM 4 H neTeKTHpyeTCR aMnnHTYllHblM 

neTeKTOPOM 5. IlponeTeKTHPOBBHHblA CHrHan npeo6paJyeTCR 

6noKOM HH3KOA 'IBCTOTbl 6, ocymecTBflRDmHM IlOTOKOJaMKHYTblA 

pelKHM Mar Hl1TOMeTpa. Bee YKB3BHHbre aneKTpOHHbre 6noKH nonHOCTbD 

HneHTH'IHbl aneKTPOHHblM 6noKBM llflR HH3KOTeMnepaTYPHLa CKBHllOB. 
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PHc.1. EnoK-CXeMa MarHHTOKapnHoMeTpa. 1-0llHOHHllYKTHBHblA 

CKBHn; 2-B4-reHepaTop; 3-Kone6aTeflbHblA KOHTyp; 

4-panHo'laCTOTHblA YCHfl~Tenb; 5-aMnnHTYllHblA neTeKTop; 6-6noK 
HH3KOA qacTOTbl; 

0CHOBHbre xapaKTepHCTHKH MarHHTOMeTpa 

MeTOllHKa H3MepeHHR OCHOBHba TeXHH'leCKHX xapaKTepHCTHK 
CKBHlla 6onee nonpo6Ho onHcaHa e (2). 

HHllYKTHBHOCTb CKBHlla MQ)l(eT CibITb nony'!eHa HJ paeeHCTBa 

2 2 -2 -2 
Ls=Io CT/~O (~pl - ~p2) 

rne I 0- JHa'!eHHe TOKa qepe3 ½:• Bb□bmaDmero HJMeHeHHe IlOTOKa 

0,8MM 

C -
T 

B CKBIIIAe Ha (1)0; 

BMKOCTb Kone6aTenbHOro KOHTypa; 

~pl-peJOHaHCHaR 'laCTOTa Kone6aTenbHOro KOHTypa, 

HJMepReMaR npH ManoM YPOBHe HaKa'IKH, npH KOTOPOM 

KOHTaKT coxpaHReT ceepxnpoeonHMOCTb, H 

llHCCHilaTHBHble npoueCCbl e CKBHlle He Ha6mJllaDTCR ; 
~p2-peJoHaHCHaR 'laCTOTa 

KOHTypa, HJMepReMaR npH 6onbmOM 
Karna lllKOJe~COHOBCKHA KOHTBKT 
HeceepxnpoBOllRmeM COCTORHHH. 

Kone6aTenbHoro 

YPOBHe HBKa'IKH, 

HBXOllHTCR B 

HJMepeHHR IlOKaJanH, '!TO IlPH llHBMeTpe KOHTYPB KBBHTOBaHHR 

Io:.(0,8 ± O,l)MKA, 
k:.(0,15 ± 0,01), 

CT:. (220 ± lO)n~, 
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fpl=(l7,7 ± 0,1) Mru, 
fp2=(17,35 ± 0,1) Mru 

11 co6cTBeHHaR 11HZIYKTl1BHOCTb CKBl1Z1a 
L

5
=(2, 5 ± 0,1)*10-lOfH. 

3aBl1C11MOCTb cneKTpanbHOA nnoTHOCTl1 WYMOB no MarHl1THOMY 
noTOKY ~N npencTasneHa Ha p11c.2. 
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P11c. 2. CneKTpanbHaR nnoTHOCTb WYMOB CKBl1Zla no MarHl1THOMY 
noToKy: 

KPl1BaR 1 COOTBeTCTBYeT CKBl1ZIY B ToncTocTeHHOM 
( ~1CM) MeZIHOM 3KpaHe; 

KPl1BaR 2 COOTBeTCTBYeT CKBl1ZIY 6e3 MenHoro 3KpaHa. 

BbN11cneH11R naDT,qTo a 06nacT11 6enoro m:,rMa pa3pemeH11e no 
3Hepr1111 

& = ~~ 2Ls " 9 10- 28 DJt/fu . 
8aJtHeAm11M MOMeHTOM Kan116pOBKl1 MarH11TOMeTpa RBnReTCR 

113MepeH11e peanbHoA qyscTs11TenbHOcT11 cKs11na no nonD. nocKonbKY 

yposeHb OKPYlltaDm11x WYMOB He :,rnanocb CH11311Tb Hl1llte 6. 10-11rn, 

TO paZ111onpo3paqHblA nnacTHKOBblA KPl10CTaT CO· CKBl1ZIOM 6bUJ 

noMemeH s Konbua renbMronbua, np11qeM Ta~. qTo caM CKBl1ZI 

pacnonarancR e reoMeTp11qecKoM ueHTpe Koneu. n11aMeTp Koneu 

cocTasnRn 50cM. KalltZlaR KaT:,rmKa coneplltana 900 B11TKOB. KaT:,rmK11 

6h11111 BKnDqeHbl nocnenosaTenbHo, TBK qTo 1MA npoTeKaDmero e 

Hl1X TOKa C03ZIBBan B TOqKe pacnonollteHl1R CKBl1Z18 none 3,2 

10-
6

rn. Dp11 n0Mom11 Koneu fenbMronbua Mbl onpenen11n11 nep11on 
BOnbT-3PCTeZIHOA xapaKTep11CTHKH no nonD 

8
0

=3.B 10-lOTn. 
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3HaR nepMOAl14HOCTb B3X, nerKo nonyq11Tb oueHKY 

qyacTBl1TenbHOCTl1 CKB11Z1a no nonD: 

<BN> = <~N> 8o1~o• 

rZle <~N> - cneKTpanbHaR nnoTHOCTb mYMOB CKBl1Zla no 

MarH11THOMY noTOKY (CM., p11c. 2). 

811Z1HO, qTo B 06nacT11 6enoro m:,rMa qyacTBl1TenbHOCTb CKB11Z1a 

no nonD 
<BN>" 3,8 10- 10 .3 10-4 " 1.14 10-13Tn/ru 11 ~ 

TaKoA qyscTB11TenbHOcT11 8nonHe nocTaToqHo nnR 6onbmoro 

q11cna np11MeHeH11A. 

OZIHOA 113 Ha116onee 11HTepeCHbIX o6nacTeA np11MeHeHl1R 

CKBl1Z1-MarHl1TOMeTpoe RBnReTCR 6110MarHeTl13M, B 

113MepeH11e MarH11ToKapn11orpaMMbl cepnua 

H113KOTeMnepaTYPHble CKBl1Zlbl }'lite ZlaBHO 11cnonb3YDTCR 

qacTHOCTl1, 

qenoaeKa. 

nnR 3TOA 

uen11,11 B HaCTORmee apeMR nonyqeHo MHOro 11HTepeCHblX 11 BBlltHblX 

HayqHbIX pe3:,rnbTaTOB [9 ]. OnHaKO m11poKOMY pacnpocTpaHeHHD 

ZlaHHbIX np116op0B B npaKT11qecKOA MeZl11Ul1He npenRTCTBYDT ZIBa 

06m11x ZlnR np11KnaZ1HOA ceepxnpOBOZll1MOCTl1 ~BKTopa: Bb~OKBR 

CTOl1MOCTb 11 rpoMOJZIKOCTb Kp11oreHHoro ren11esoro 06ecneqeH11R. B 

CBR311 C 3Tl1M 11HTeHCl1BHO 113:,rqaeTCR aonpoc O B03MOlltHO m11pOKOA 

3aMeHe Hl13KOTeMnepaTYPHbIX caepxnpOBOZIHHKOB 

BblCOKOTeMnepaTYPHblMH. OZIHOA 113 TaKl1X o6nacTeA 

HameMY MHeHl1D,MarHHTOKBpZ1110rpa~11R. Ha p11c.3 

RBnReTCR no , 
npeZ1cTaaneHa 

MarH11ToKapn11orpaMMa, 3aper11cTp11posaHHaR np11 n0Mom11 on11caHHoro 

Bbnne MarHHTOMeTpa e nonoce qacToT 60fu. MarHHTOKapn11orpaMMa 

CHl1Manacb e anDMl1Hl1eBOM 6oKce (TOnllll1Ha CTeHOK ~5MM) e 20 

MeTpax OT 6n11lltaAmero 3ZIBHHR HHCTHTYTB. 

B KaqecTBe qyscTBl1TenbHoro 3neMeHTa, KaK Yllte OTMeqanocb, 

Bb~T:,rnan HenocpeZICTBeHHO, caM OZIHOZlb~QqHblA CKBl1ZI. CKB11ZI· B 

repMeTHqHOM MeZIHOM TOHKOCTeHHOM KOJt:,rxe pa3MemancR H8 ZIHe 

6110MarHHTHoro KPl10CTBT8, B KOTOPblA 6bUI 3an11T B KaqecTBe 

xnanoareHTa lltl1ZIKl1A a30T. TaKHM o6pa30M, CKBl1ZI HaXOZIHnCR Ha 

paCCTORHHH OT rp:,rZIHOA KneTKl1, He npesbnnaDmeM 25MM. 
Ha6nDZ1eHl1R noKa3anH, qTQ OCHOBHOA myMOBOA BKnaZI BHOCHT 

He CKB11ZI, a Bap11au1111 M8rH11THOro nonR 3eMnl1, npoMbllllneHHble 
HaBOZIKl1 11, oco6eHHO, s116pau1111, Bb□BaHHblB KaK s116pau11eA 60KCB, 
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PHc. 3. Martt"ToKapAHorpaMMa cepA4a ~enoeeKa, 3aperHcTpHpoeattttaH 
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PHc.4. CneKrpanbHaH nnOTHOCTb myMOB: · 

KPHBaH 1 - cneKTp OKPYEaDmHX mYMOB B roqKe CHHTHH MK[; 
KPHBaH 2 - cneKTp co6creeHHLa myMOB CKBH~a no MarHHTHOMY 

nonD. 

TaK H KHneHHeM EH~Koro aJora. Ha PHC.4 (KpHBaH 1) npHBeAeH 
cneKTp OKPYEaDmHX 
MarHHTOKapAHOrpa~OM, 
npH6opa. YcrpaHeHHe 
onpeAeneHHm YCHflHA 

mYMOB, H3MepeHHLIA onHCL1BaeMLIM 
(KPHBaH 2) - co6CTBeHHLle · mYMLI 

MarHHTHLa noMex H HaBOAOK norpe6yer 
B AanbHeAmeA pa6ore, Ho no 
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npeABapHrenbHLIM oueHKaM MaKCHManbHoe orHomeHHe cHrHan/myM, 
KOTopoe MOEeT 6LITb AOCTHrHYTO ~L~OKOTeMnepaTYPHLIM 
CKBHA-MarHHTOKapAHOMerpoM (npH pa3Maxe MK[ -20nTJ, He xy•e 
10: 1 B nonoce soru. no -BHAHMOMY, raKoro paJpemeHHH 6yAer 
AOcraroqHo He TOflbKO AflH ysepeHHOro qreHHH KapAHorpaMMhl, HOH 
AflH HJyqeHHH TOHKOA CTPYKTYPhl npH ttcnonbJOBaHHH TeXHHKH 
ycpeAHeHHA. 
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