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MCCJIG,ZLOBaHa IIepeKadka dHepruun B

CBA3aHHBIX

IJIaHAPHBIX MarHOHHBIX reTepoCTpyYKTypax

“dbeppoMarneTHK-HOPMATBLHBIN MeTAJT’ ¢ PABHOIIEHHBIM YCUJIEHUEM U 3aTyXaHUEM CIIMHOBBIX BOJIH, B KOTOPBIX

BO3MOXKHO HaOJIIO/IEHNEe OCODOM TOYKM — TOYKHU IPOCTPAHCTBA MAPAMETPOB CHUCTEMBI, TJ/I€ BBIPOXKIAIOTCS €€

COOCTBEHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPBDI. HOKaBaHO, YTO IIPU YBEJIUYIECHUN ITIOCTOAHHOI'O SJIEKTPUIECKO-

IO TOKa Pa3HOM MOJIAPHOCTH, KOTOPOE IPUBOAUT K U3MEHEHUIO BeJIMYUHbBI CIIUH-TIOJIAPU30BAaHHOTO TOKA, JIJINHA

[IePEKAYKY SHEPTUH U3 OIHOI reTePOCTPYKTYPHI B APYTYIO PACTET U B 0COOOI TOUKE CTPEMUTCSI K OECKOHEYTHO-

ctu. Hanuaue paccoryiacoBanud B COOCTBEHHBIX 3aTyXaHudX HaMarHun4eHHOCTen ABYX BOJIHOBOJIOB IIPUBOIUT

K YMEHBIIIEHUIO KPUTUIECKOTO TOKA, IMIPU KOTOPOM BO3HUKAET OCoDasi TOYKA, TOI/Ia KAaK PACCOIIACOBAHUE B

BOJIHOBBIX YHC/IaX (OTCyTCTBHE CHHXPOHH3Ma (DA30BBIX CKOPOCTEH) NPUBOAUT K YBEJIUYCHUIO KPUTHUIECKOIO

TOKa IIPpU OrpaHUYE€HUHN [AJINHBbI IIEPEKAYKH. Hpe,II;CTaBIIeHHI)IG pe3yabTaTbl MOr'yT OBITH MCIIOJIL30BAHBI upu

CO3JaHuU YIIpaBJIA€MbIX Mal'HOHHBIX HallpaBJICHHBIX Me}KCOGILHHeHHI’?‘I.

DOI: 10.31857/S1234567824140076, EDN: UYAXAT

CuuHOBBIE BOJIHBI MOI'YT PacCIpPOCTPaHSTHCS B Mar-
HUATHBIX MATEPUAIAX C MUHUMAJIHHBIMUA TIOTEPSAME SHEP-
IUU W UMEIOT Ha IOPSIIKU MEHbINNE JIJIMHBI BOJIH, YeM
9JIEKTPOMAIHATHBIE BOJIHBI TOH 2Ke 1acTorsl 1, 2]. DTu
XapaKTEePUCTUKH CIIMHOBBIX BOJIH MOYKHO UCIIOJIb30BAaTh
JUIsL CO3JaHUsT HOBBIX YCTPOMCTB 00pabOTKM U mepeia-
4y uH(POPMAIMH, & TAaKXKe JJIsi YCTPONCTB CIIMH- BOJI-
HOBOI1 Jioruku. BaxkHoii 3amadeil B 3Toil obJIacTU SIB-
JISI€TCsI YIIPABJIEHNE XaPAKTEPUCTUKAME PACIPOCTPAHSI-
IOIUXCsl CIIMHOBBIX BOJIH B IJIAHAPHBIX M MHOI'OCJION-
HBIX CTPYKTypax [3—5. B MHOrocJO#HBIX CTPYKTypax,
r7e TOHKWe (PepPOMATHUTHBIE CJIOU PA3JIEJEHBI H30-
JIATOPAMHU, BO3MOXKEH TOYHBIN KOHTPOJIb CBSI3U U (a-
30BBIX COOTHOIIEHUIN PaCIPOCTPAHSIIONINXCS CIIMHOBBIX
BOJIH IIyT€M H3MEHEHUs TOJIIUHB (HhepPOMATHUTHBIX
CJIOEB, OJIHAKO WX IPUMEHEHHE OIPAHWMYICHO HEYI00-
CTBOM BO30OY2K/I€HUS U JI€TEKTUPOBAHUSI CIIMHOBBIX BOJIH
B deppoMarauTHbIX ciosax. C apyroit CTOpPOHBI, B IH-
[TOJIbHO CBSI3AHHBIX ILIAHAPHBIX OJIHOCJIONHBIX MATHOH-
HBIX CTPYKTypax IapaMeTpbl CIUHOBBIX BOJIH MOXKHO
KOHTPOJINPOBATH IIyTeM H3MEHEHUS PACCTOSHUS MEXK-
Iy CTpyKTypamu. Takas KOH(PUTYpaIus TaK:Ke XOpo-
110 WCCJIeJI0BAHA M IUPOKO IIPHMEHSIETCST B OnTuKe [6].
Cssi3aHHBIE ILIAHAPHBIE MAarHOHHBIE CTPYKTYPBI IIPO-
e B W3roToBjieHnu u Jjydiie comectumbl ¢ KMOII-
YCTpOHCTBaMU.

De-mail: ostemnaya@gmail.com

IIucbma B 2KOTP Tom 120 BRm. 1-2 2024

OnHOI U3 BaKHEHMINX XapaKTEPUCTUK CBI3AHHBIX
BOJTHOBEJIYIIIUX CTPYKTYDP SBJSIETCS JIJINHA TEPEKAIKI
SHEPI'ME, KOTOPasl OIIPeJeJisieT PaCCTOsSHUE, HA KOTO-
POM JIBa BOJIHOBO/IA B3aUMOJIEHCTBYIOT M OOMEHUBAIOTCS
sHeprueit. /[maa nepekadkn SHEPrun 3aBUCUT OT (HU3H-
YECKUX MMapaMeTpPOB BOJHOBOJIOB M MATEPHUAJIOB, U3 KO-
TOPBIX OHU U3IOTOBJIEHBI, & TAKXKE OT PACCTOSIHUSI MEXK-
Jly HAMU. DHEPrus MePUOJMIECKH TEPEHOCUTCS U3 OJI-
HOW CTPYKTYPBI B JPYLYI0O U OOPATHO HA PACCTOSHUHN
L = 7/Aky, vie Ak, = (kas — ks) — BostHOBOE 1mCIIO [7],
ks u kys — BOJIHOBBIE YUCJIa CBSI3AHHBIX CUMMETPUYHOM U
ACUMMETPUIHON CIIUH-BOJIHOBBIX MOJI, COOTBETCTBEHHO.
JlyinHA TIepeKavKy SHEPIUH SIBJISIETCSI TJIABHOM XapaKTe-
PHUCTHKON HalpaBJIeHHbIX oTBeTBHUTENEH [1, 3], moaTomy
HEOOXOMMO UMETh BO3MOXKHOCTD YIIPABJIATH €10 ¢ DOJTb-
IIO¥ TOYHOCTBIO.

B mammoit pabore MBI paccMaTpPUBAEM CBSI3AHHBIE

MATHUTHBIM JIUIIOJBHBIM — B3aUMOJIEHCTBIEM —IeTepo-
CTPYKTYPBI  (beppOMAarHETHK-HOPMAJbHBI  MeTasll
(OM-HM). HYepes HM, obmagaomuii CHIBHBIM
CIIUH-OPOUTAJBHBIM  B3aUMOJEHCTBHEM,  HPOTEKAET

[IOCTOSIHHBI JIEKTPUYIECKUAN TOK, B 3aBUCHMOCTU OT
HAIIPABJIEHUS KOTOPOTO OJiaromaps COUHOBOMY 3-
dexry Xosta HAOIIOMAETCS YCUIEHUE WM 3aTyXaHUE
couHoBbIXx BotH B @M [8]. Ilpomyckas wepes cion
HM mocrostHHBIIT TOK B pa3HBIX HAIPABJIEHUSX, MBI
PABHOMEPHO YBEJUYMBAEM U YMEHBIIAEM AMILIATYIHI
CHMHOBBIX BOJIH, PACIPOCTPAHSIIONIUXCS B CBSI3aHHBIX
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OM BosHOBOZAxX. B cmekTpax Takmx CHCTEM MOLYT
BO3HHUKATH TaK HA3BIBAEMBIE OCOObIE TOUKH, B KOTOPBIX
BBIPOXKJIAIOTCST COOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE
BeKTOpBI cucTeMbl [9-13]. Ilocste Takoro BHIPOXKCHUS
SHEPIUsl PACHPOCTPAHSIETCS C YCHJIEHHEM TOJIBKO B
OJTHOW W3 CTPYKTYpP, B JPYroil 2Ke OHA OBICTPO IOJI-
HOCTBIO 3aTyXaeT. JHEpPrusl MePEKAUINBAETCI MEXKILY
CTPYKTYpPaMU U IO Mepe IpubJImKeHnsi K 0co00il ToUKe
MEHSIeTCSI JIJINHA, TIEPEKAIKU.

Wccnenyemast  cucrema

CBA3aHHBIX MAar'HOHHBIX

crpykryp ®M-HM mnpeacrasiena na puc. 1. B omgmom

v
W\~

Coupling length

Puc.1. (Isernoii Cpsi3aHHBIE MarHUTHBIM
JUIONBbHBIM B3aMMOZEHCTBHEM ILIAHAPHBIE MAarHOHHDIE

crpyktypsr ®M-HM

OHJIAMH)

BOJIHOBOJIE BJIOJIb IJIABHOW OCH PacCIpPOCTPaHSIETCsI
[TOBEPXHOCTHAS MATHUTOCTATUYIECKAS CIIMHOBAs BOJIHA
(IIMCB), B030yKIeHHAs MUKPOIIOJIOCKOBOI JnHUEt
repeiadu ¢ 9acTOTON w U MOIHOCTHIO Pp,. Bo BTOpOM
BOJIHOBOJIE 3a CYET MATrHUTO/IUIOJIHHOTO B3aMMOIEH-
CTBUS C IEPBBIM TakkKe Bo30yxkmaerca [IMCB, npuuem
SHEPI'Us MAIHUTHBIX BO30YKIEHU [IEPUOINIECKH [IEpe-
kaunBaercd or omaoro @M BoIHOBOJIA K [IPYTOMY, 9TO
OBIIO KaK [OKA3aHO YHCJICHHO [3], Tak 1 HabJII0AI0Ch
sKcnepuMenTasbHO [5, 14]. Ilpu nporekanun yepes me-
TaAJIJINYECKHIA CJIOM TTOCTOSTHHOTO 9JIEKTPUIECKOIO TOKA, C
ILUIOTHOCTBIO J,. Os1aromaps cuuaoBomy 3ddekty Xosia
BO3HUKAET CIIMHOBBIN TOK ILIOTHOCTBIO Jg, HAIIpaBJjIeH-
HBII 10 OCH 2 B (PePPOMATrHUTHBIN CJIOM, MPUYEM OHU
cBs3anbl BolpakenueM Jy = OspyJ. = Osu|Va|/pl [8],
rme fsg — cnmHOBBIA yros Xosta, V, — MOCTOSHHOE
HAIIPsi?KEHHe, TI0BEIEHHOE K METAJILY, P — YIeJIbHOE CO-
nporusieane HM, | — paccrosinne MexKy KOHTAKTAMEI
ITO/IBOJIMMOTO K METAJILY HAIPszKeHus. B cirydae, Korjaa
BEKTOD MOJIPU3AIMH CIIMHOBOTO TOKAa P KOJLIMHEAPEH
CTAIMOHAPHOMY  HAIIPABJIEHWIO  HAMArHUYEHHOCTH,
IIyTeM M3MEHEHUsI HAIIPABJICHUS U BeJIMINHBI J, MOYKHO
VIpaBJsIiTh 3aTyXaHueM Ha rpanune OM-merasu,
YACTUYHO KOMIIEHCUPYS €r0 WJIM YCHUJIMBas. BeKTopbI
[OJIAPU3AIMN CIMHOBOIO TOKA P € CTAIMOHAPHOM
HamMaranaeHHOCTH M TO/KHBI OBITH COHAIIPABJICH-
HBIMU JIJIsI KOMIIEHCAIIMY 3aTyXaHUsl CIIMHOBBIX BOJIH U

AHTUMAPAJUIEIbHBIMA JJIs CO3/IAHUS JIOMOJTHUTEIHHOTO

HOJIOKUTETHHOTO 3 deKkTrBHOrO 3aTyxanus [8].
Hunavmuka namarandennoctu B M BosiHOBO/IE O1TH-

coiBaeTcsa ypasuHeHueMm Jlammay—Jludmmma-T'nisbepra

(JLIIT) [1:

dM; 5 ag dM »
—_— = M H — M ——
i Hoy | 1,2 X off] + M, 1,2 X i
oJg
o Mz x [Myz x pl], (1)

rae v = 27 - 28 T'T'u/ Tt — rupomMarHuTHOE OTHOIEHUE,
po = 1.256 - 1076 — maruuTHAs mOcTOsHHEAST, M — Bex-
TOP HAMArHUYEeHHOCTH BOJIHOBOMA, Heg — 3 dexTuBHOE
MAarHuTHOE II0JIe, BKJIIOYAIOIIee BHEITHee, OOMEHHOEe U
pasMarHuvuBaroniee 1moJis, My — HaMarHMIeHHOCTb Ha-
coimennst PM, ag — KoHcTanTa 3aryxanus ['uibbepra,
o= C~/T [8], Ms — HAMArHUYEHHOCTD HACHIIIEHNs, T —
sadpdexTuHasa rosmuua OM, rae IPOUCXOJIUT CIIMHO-
BbIit TpancopT, C' — peHOMEHOJIOrnYecKast KOHCTaHTa,
xapakTepu3yomnas 3pOEeKTUBHOCTD TEPEHOCA CITHHOBO-
ro momenta u3 HM B ®M, J; — mJIIOTHOCTH CIMHOBOTO
TOKa B CJIOE HOpMAaJIbHOTO Merasuta [8]. B 3aBucumocTu
or 3uaka p B ypasaenun JIJIT' (1) MmoxkHO 1160 KOMIIEH-
cuposarhb 3aryxanue PM (Bropoe ciaraemoe B npaBoii
vacru (1)), 6o yeunusath ero.

B cityuae cranuoHapHbBIX BO BpeMEHH BOJHOBBIX IIPO-
[eCCOB MOXKHO [IepeiiTu OT BpeMeHHbIX ypaBuenuii (1) K
CBA3AHHBIM YPABHEHUAM MjId ormbaromux cq2(z) cim-
HOBBIX BOJIH [1], pacnpocrpansitomuxcst Bosb ocu 0z
(puc.1), B BUZE

d
% =—i (81 + 1 (Ao + A)) ey + iy,

(2)
d
% = —1 (62 + ) (AO — A))Cg + ’L'ch.

3aeck 31,2 — HOCTOSTHHBIE PACIPOCTPAHEHHs BOJIH B
BOJIHOBOJAX, Ag 1 A(ly) — cOGCTBEHHBIE I BHOCHMBIE 32
cueT ToKa [y mmoTepu, COOTBETCTBEHHO, () — KOHCTAHTA
MarHUTHOM JUIIOJIBHON CBSI3U MEXKIy BOJTHOBOJIAMM, 38~
BUCSIINAS OT PACCTOSTHUST MEXKJIy HUMHU. BBIBOJ, MOJen
(1) u3 ypasuenus JIJII' ¢ ygeTom mepeHoca CIIMHOBOIO
momeHTa B dopme CrroHUeBcKoro mpezcrasieH B [13].
Mcnonp3ys I0ACTaHOBKY €12 (z) = A 2€"%, quia coaydast
cuaxpoHn3Ma (Ha30BbIX ckopocteit 1 = f2 = [y moy-
yaeM BbIparkeHue Jijisi COOCTBEHHBIX 3HAYEHUI B BHJIE

Y2 = Ao —ifo £ VA% - Q2. (3)

Ananus Belpaxkenusi (2) mOKa3bIBaeT, YTO IIpPH

A = (r.e. B 0c0b0ii TOUKE) XaPAKTEPUCTUIECKUE KOP-
HU COBIAJIAIOT Y1 = Yg, pu A < () MHUMBIE YaCTH JIBYX
KOpHell He coBmamaior, npu A > () geficTBUTEIbLHbIE
ITucema B 2KOQTD
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JacTu ABYX KOpHEH He coBHamaroT. B olmem ciydae
pererne (2) MOXKHO IIPEJICTABUTH B CJEYIONIEM BHUJIE:

V1,2 = (Aoia)7i<ﬂa:|:6~a)a (4)
rne @ = VDceos2; B, = Sl

5 5 Ba :\/Dsin%;

BesimanHabl D u @ onpeessiioTcst n3 BHIPAXKEHUN

B1— B2
2

D= A2—Q2—( )2 2+(A(ﬁ1—ﬁ2))2,

A (B1 — f2)
A2 —Q2— (81— o) /2)°

(5)

$ = arctan

Takum obpazom, obiee pereHne CUCTEMbl ypaBHe-
Huit (1) MOXKHO NIPEJICTABUTD B BH/IE

c1(z) = A1e? 4 Age?® =

— e(Ao—iBa)z . (Aleaoz + A2€—a0z) 7 (6)
1 /. d
c2(2) = - (2ﬁ1 - E) al(z) =
e(Ag*’L‘ﬂH)Z

= —a (IilAleaOZ + KQAQ@iaUZ) ,

rae k12 = (iB1 £ 72), 00 = (a + iﬁa) . B gacrrom ciry-
4Jae, KOrjia SHeprus B ToUke npu z = 0 coCpesoToueHa
TOJIBKO B IIEPBOM BOJIHOBOJE C1|,_, = Ap, a BO BTOpoM
paBHa Hy/0 C2|,_, = 0, BeIpaykeHus (6) mpumyT cire-
AYIOIINI BUAM:

Aoe(AU*iﬁa)z

570 (imeo“’z + lige*aoz) .

co(2)
Ucnosnb3yst BbipazkeHus (7), MOXKHO HANTH 3aBUCH-
MOCTHU SHEPI'MM CIMHOBBIX BOJIH B KasKIOM BOJIHOBOIE
Kak P o(z) = 2|c12(2)|>. Ha pucynke 2 nokasams! 3a-
BUCUMOCTH HOPMHUPOBAHHBIX K MaKCHUMAaJbHOMY 3HaYe-
o Py = Pi|,_, Besmannst sueprun Ey 5 = Pj o/ Py or
PacCCTOSHUSL 2 JJId HyJIeBOrO 3HAYEHHsI BHOCHMBIX IIO-
Tepb. IIpu 3TOM aMIIMTYABI 06EUX BOJH 3aTyXalOT C
JIEKPEMEHTOM, COOTBETCTBYIOMIEMY COOCTBEHHBLIM IIOTE-
PSM CIMHOBBIX BOJIH B BOJIHOBoIax Ag. Kak Bummo, Ha
qymee [2] Lo = 7 / D npoucxonuT nosiHas IepeKkad-
Ka 9HEePruyu U3 OJHOTO BOJIHOBOJA BO BTOPOIi, a yBeJn-
yeHue CIMHOBOro Toka ¢ 1.2MA o 3.7 MA npusogur
K YBEJIMYEHUIO JIJINHBI IepeKadku ¢ 15 MKM 710 20 MKM
(puc. 3) st BHIOPAHHBIX THIMYHBIX [APAMETPOB YUC-
JIEHHOT'O 3KCIEPUMEHTa. AMILIUTY1a IIUKa, [IPA KOTOPOM
IIPOMCXOIUT IIOJIHAS IIePEKAUKa SHEPIUU, PACTET BCIIE-
CTBHE YBEJUYECHUs] ILIOTHOCTU CIUH-IIOJIAPU3OBAHHOIO
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Puc.2. (Lsernoit onsaiin) 3aBUCUMOCTb SHEPIUU CIIUH-
BOJIHOBBIX MOJ OT JUJIMHBI JJIsl JIBYX BOJIHOBOZOB IIDH HY-
JIEBBIX BHOCHMBIX TOTEPSX
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Puc. 3. (Lsernoit onsaiin) 3aBUCUMOCTb SHEPIUU CIIUH-
BOJIHOBOI MOJBI B OJHOM M3 BOJHOBOZOB OT PaCCTOSIHUSI
[PU TPeX 3HAYEHUSIX CIMH-IIOJISIPU30BAHHOIO TOKA, XapaK-
Tepusyronux BHocuMble orepu [1 = 1.2 MA| Io = 2.9MA,
I3 = 3.7TMA

TOKa, MPOIYCKAEeMOro 4epe3 00e CTPYKTYPbl CHUMMET-
pugHo. I YUCIEHHBIX ONEHOK MCIOJIb30BAJINCH CJIe-
nytomue napamerpst [9]: 812 = ko/vg, ko = 20 - 10°
pai/m, v, = 3.6 - 10° m/c, Qo = 9.7 - 10* pan/m,
Ag = —0.01-Qp,A =0l /v,,0 =6.15-10'2 pan/ (A - c).

PaccmorpuM BOBMOYXKHOCTD U3MEHEHUS JJIMHBI TIepe-
KAYKKM TPU Pa3HBIX 3HAYEHUAX IAPAMETPOB CHCTEMbI
CBSI3AHHBIX BOJIHOBOMOB. [IpyM M3MEHEHMH PacCOTIaco-
BaHUs COOCTBEHHOTO 3aTyXaHWsl HAMATHUYEHHOCTEH B
JaByx BosiHOBOJIaX A1 = Ag+ A+ Agu Ay = Ag— A
JleficTBATE/IbHAS YaCTh BOJHOBOIO YUC/Ia YBEJININBACT-
csd, a JyHA, Tepekadku Ly ymenbrmaercs. Takum 00-
pPa30M, HaJMYUe PACCOTJIACOBAHUS B COOCTBEHHBIX 3a-
TYXaHUAX YMEHBIIAET BEJUYUHY TOKa [gp, IPU KOTO-



128 0. C. Temnas, C. A. Hukuros

poit HabroaeTcs ocobast TOUIKA, OTHAKO OHO YBEJIUIU-
BaeT JEKPEMEHT 3aTyXaHUsl ¥ aMILIATY/Ibl BOJIH YMeHb-
MAaloTCs ObICTPEe IO JJInHE BOJTHOBOMOB. 1o 3T0it mipu-
YMHE UCIOJIb30BAHIE BOJTHOBOJIOB C HECUMMETPUIHBIMUA
COOCTBEHHBIMY 3HAYEHUSIMU [TOTEPh HE SIBJIAETCS TPEJl-
noutuTesbHbIM. Ha pucynke 4 mpejcTaBieHo cemeii-
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Puc. 4. (IlBeTHoit oHaiin) 3aBUCUMOCTH JJINHBL IEPEKAT-
KU SHEPrUy MEXK1y BOJHOBOJAMY OT BEJIMUNHBI TOKA, IIPO-
IIyCKAeMOI'0 4epe3 CJIOM HOPMAJIBHOTO MeTaJlla JJIsd Pas-
HUIIBI B COOCTBeHHBIX 3aryxaHusix: Agi = 0, Agy =

=1.7-10* (1/m), Ags = 3.37 - 10* (1/m)

CTBO 3aBUCUMOCTEH JIJIMHBI IEPEKAYIKA OT BEJIMIUHBI TO-
Ka JJIsi PA3HBIX 3HAYEHUN PACCOTJIACOBAHUS B 3aTyXaHU-
sax Ag. PaccoryiacoBanue B COOCTBEHHBIX ITOCTOSTHHBIX
pacupocrpasenust 1 2 (OTCyTCTBHE CHHXpOHH3MA (a-
30BBIX CKOPOCTEil) NPUBOAUT K YMEHBIICHUIO JefCTBU-
TeJIBHOI YaCTU BOJHOBOI'O YMCJIA M, COOTBETCTBEHHO, K
YBEJIMUEHUIO JJIUHbI epekadku (puc. 5). Ilpu arom npu
HEKOTOPBIX 3HAYEHUAX PACCOIVIACOBAHHA (1 2 IPOHCXO-
JIUT OrpaHUYEeHHe POCTa BEJIMYUHBI JJINHBI IEPEKAIKH
JI0 BECKOHEYHOCTU C TOKOM, YTO OIPAHUIUBAETCSI IIOPO-
TOM HEYCTONYINBOCTU CIIMHOBBIX BOJIH. CTOUT OTMETHUTD,
YTO JJIsI CJIy4asi PACCOTJIACOBAHUS BOJIHOBBIX YNCE]I 3HA~
JeHUe TOKa B 0CODOI TOUKE yBeJIMIMBAETCsI B CDABHEHUN
C PACcCOTJIaCOBAaHUEM COOCTBEHHBIX IOTEPH IIPU OTCYT-
CTBUU yMEHBIEHUS aMILUIUTYIbl BOJIH, ITOCKOJIBKY COO-
CTBEHHBII JIEKPEMEHT 3aTyXaHUsl He MeHsieTcsi. B aH-
HOM CJIy9ae JJINHA ePEKATKN SHEPTUHA MEYKy BOJTHOBO-
JIaMU OFPAHMYIEHA [IPU TeX K€ 3HAYCHUAX TOKA, ITO 03~
BOJISIET HUCIIOJIb30BaTh CUCTEMBI C OCOOBIMHU TOYKAMU B
VIIPaBJISIEMBIX MAIHOHHBIX MEXKCOEIMHEHUAX ¢ KOHTPO-
JUPYeMO# JJIMHON NepeKadKU.

Takum obpazom, B paboTe HCCIEIOBAHA JIUHAMU-
Ka JJINHBI IIePEKAYKN SHEPIUM CIUHOBBIX BOJIH MEXK-
Iy JByMs ILUIAHAPDHBIMA MATrHOHHBIMU BOJIHOBO/IAMU
C PABHOIEHHBIM YCHJIEHHEM U 3aTYXAaHUEM CIHHOBBIX
BoJiH. [Toka3aHo, 9TO IpU yBEJIUYIEHUH ILJIOTHOCTU CITHH-
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Puc. 5. (IlpeTHoit OHIalH) 3aBUCUMOCTH JJIMHBI I€PEKAY-
KU SHEPTUU MEXKJIy BOJIHOBOJAMHU OT BEJIUYUHBI TOKA, ITPO-
IIyCKAEMOT'O Yepe3 CJIOM HOPMAJIBLHOTO METAJLIA JJIsl pas-
HUIBI B COOCTBEHHBIX BOJHOBBIX unciaax: Ak; = 0, Aks =

=9.73-10" (1/m), Aks = 14.6 - 10" (1/m)

MTOJITPU30BAHHOIO TOKA JIJINHA, IEPEKAYKN SHEPTUH U3
OJIHOTO BOJIHOBOJZIa B JIPYrOil pacreT m B 0CODON TOY-
Ke cTpeMuTcs K 6eckoneunHoctu. Hasmdme paccorsiaco-
BaHMUsI B COOCTBEHHBIX 3aTyXaHUAX HAMATHUYICHHOCTEH
JIByX BOJIHOBOJIOB IPUBOJUT K YMEHBIIIEHUIO KPUTUIE-
CKOr'O TOKa 0CO00i# TOYKM, TOTJAa KaK PACCOTJIACOBa-
HU€ B BOJIHOBBIX YHCJIaX IMPUBOJIUT K YBEJIMICHUIO KPU-
THYECKOTO TOKA MPU OIPAHUYIEHUU JJINHBI IEPEKAIKMU.
[IpencraBiienHbIE PE3YIBTATHI MOTYT OBITH HCIIOJIb30Ba~
HBI IIPU CO3JIAHUU YIIPABJISIEMbIX MATCHOHHBIX HAaIpPaB-
JICHHBIX OTBETBUTEJIEH, & TAKXKE MOTYT OBITH HHTEPECHBI
JIJIsI IOCTPOEHUST CJIOYKHBIX MAIHOHHBIX MEXKCOeIMHEHU I
€ KOHTPOJMPyeMbIME roTepsivu [15].

dunancupoBanue paborel. Pabora BbIOIHEHA
npu PUHAHCOBOH MOIAepKKe rpaHTa Poccuiickoro mHa-
yuanoro douma # 24-19-00250.
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