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HM3rABHBIE KOJEBAHHUA JIOMEHHBIX T'PAHHI]
B MATHUTHBIX IIIEHKAX C OJfHOOCHON HEPHEHIMKYJIAPHOH
AHHM30TPOIIMEN, BO3BYJKTAEMBIE BEPTHKAJIBHOH BJOXOBCKOH JIMHHEN

I'. E. Xodenros

IlaMATh HA BEPTHRATBHEX GAoxoBckuX smmmax (BEJI) [1] tpeGyer mpesie scero opectede-
HRA yoToiumBoCTH eqEEI WHGopMammE — 360° nap BBJI — OTHOCHTENBEO MX MATHNTOCTATH-
weckoro paTsRennA. Baaumoneiicrene BBJI wepes maruGuste xoneGanus romenHoil rpanums (IT')
Ho OPREIDMAIOTCA BO BHMMANH, NOCKOAbKY OGHTHO NPEATIOAATACTCS, W10 WITHOH, CO3faBAEMHe
BBJI, JI0KAE30BAHEL 110 SKCTOHCHIUAIBHO CIATAIONEMY BAKOHY. BT0 IPEATI0NATAeT, UTO CIIGKTP
Mazsix xomeGanmii JIT' He MMeeT 0COGGHHOCT( NpH JHCTBHTENBHNY 3HAUCHIAY BOTHOBOTO BOK-
Topa k B II0CK0CTH TIIeHKH. OAHAKO AATBHOAGHCTBYIOMAs aCTh MATHITOMIOLHOTO BIAMMOfEi-
CTBES BOieT K OCOGEHHOCTAM THTIA HATONOB TPONGBOANNYX Ha BemlecTBeRHOf ocH [2~4]. Mocnomses,
Kak GyjieT mOkasaHO, BefleT K CTENEHHOMY 3aKOHY CUAJAHIA (3a MCKIIOYeHHeM OCOGHX crywmen,
YKa3WBaEMHX HIDKe) fakKe Ha KBABHCTATHYECKHX 9acTOTAX, KOTJA 3AKPHTH KAHAIH NPAMOFO
HATyqeHHs HATMOHKX KoTeGamMil.

PaccMOTPHEM CHCTEMY MOJOCOBHX JOMEHOB MHPHHK w, NAPaJeNbHKEX OCH 0y, KOTOPAR BO3-
6ysK1aeTcs OJIHOPOJIHEM BHENIHEM MATHETHHM noiem H,= H, sin of, OPHEHTHDOBAHHKM NepIeH-
MKYAADHO IOCKOCTH TUIGHKI. B IONEPOTHOM HANPABICHNE Taxoe Lo B oTcyTorsme BBJI
‘BoabysciaeT mpoTRBOGASKNeE cMememnA cocefcTyiomux AT ¢ k,= +m/w, oTsevawmuX Kpam
somu Bpmatiosna. Broas JIT' myeem 3akon pucmepemn [3 4]

o (ky)=wo— V |k, | +4nM 1A%,
W =40 wym, V=, - 2mhy, 1)

FNe w, — JACTOTA APHHTOBCKOTO Pe3oHaHca,
8w wh
=" nch gy

— ofparHas craTHecKas BOCUPHMMINBOCTH cHcTeMsl; M, h, A, Y, m — HaMarHNWeNHOCTh ¥ T07-
muna maemEs, mupEEa BBJI, MarmuToMexamMdecRO® OTHONERHE H >(pesTsmas NIOTHOCTH
maccu /T, 9epes KOTOPYM yIBTHBaercs ckpydemmocts [T
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B KOTOPOM: yg/(t) — monorerme 360° mapit BBJI, rApoTpomHLe CMeIEHHs KOTOPHYX, POTHBONO
FIOMENO TI0 BHAKY :{ncemx AT, sexyT k marmGam J{T', yarennsiv B npasoii vacra. Ilo cpasmenme
©.cooTBeTCTBYIONEM: ypasHernes |°] B (2) MOIHPANEPORAHE BAKOH JAHCHEPCHH H TOTIOJOTHNECKH
sapag BBJI.

Iycts 9acToTa BHEMHEro NONA © << wp JeKUT B mMean cnexrpa (1), Tak 9To B oTCyICTBHE
‘osobennocTeil MarnGu OhuIM OB JIOKAJTHB0BAHE SKCIOHEHNHAILHO

~exp [— A7 (wo/dmMY) |y |1

C ygerom ocoGennocTH pemenne (2) B JMMONLHOM TPEGIMKeHNH |y| S>> w, k > A npasogmr
K CTemeHHOH acCHMITOTHKE

4nMy,
o1yl )=+ (Tpelt) “zﬁfnf") | by esp by ) = @G0 m) V)™, @)

KoTopas 0GYCHOBIEHA CKAYKOM
9o (k, ~> +0)/ok, =2V,

BKcnoHeHNEATLHME 3aK0H [*] MMeeT MeCTo, ec/IH YACTOTA BHEINHEro NOA ® JIEHKHT IyTh HEKE
MEHENYMA w. coekTpa (1). 3iech

2M o (1) m coS Koy
Q(ly]> @)=t =

TR B exp iy, @

Tie
=g — VE/4b, b=4myMA2, ko=TV/|2b, ky=Va, —w/b.

Ha dome cnapaomeil 9KCIOHEHIHANBHOM 3aBUCHMOCTH B cAydae ee clalOCTH IPOABIAIOTCH
mpocrparcreennsie ocnmusanin [T ¢ mepuomom 27/k,, XapakTepHsie JJIs CTATHYECKON M3rmGHOK
meycroimsoctx [*]. Ecam © > w,, mMeeT Mecto cBoGojEOe M3nydYeHme H3rMOHMX KoneGamwil.

Paccmotpmy eme uaommposarnyio JIT, mpamosmmeiinas ¢opma korTopoil crabmrmsmpyercs
BHIMEAM MATHHTHHM TOJeM OjHOPOjHOTro rpajmenta H,—H'z. 3aummev n3pecTHHl crexTp
AT [2] nps MaJEIX BOJHOBHIX BEKTOPAax #=hk,~ 0

L2
mz(ky)=w3(l+ﬁhl|t|), (5)

r3e wi=(4M)*C/mh, C=H'h/SM. AHanorimO (3) NOCAE TPEXKPATHOTO WHTETPEPOBAHTS MO Ya=
CTAM ¢ yueToM OGPANHI B Hyb BHEMATEIPATHHHNX TACHOB TPUXOMM K CTEIeHHGH aCHMITOTHKE
@

o (t h\3 sin kydk go (t h3
dvise =2 () | S~ 2. @
T Y it ¥
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KoTOpas oBycioBIeHA 0COGEHHOCTHI0 CleKTPa TpH k=0 (0COGEHHOCTS OT BTOPOTO COMHOMHTENS
B 3mavenarene TojHHTErpana (UKTHBHA — OHA OTCYTCTBYET, eCIM MOJHHH CHEKTP ycToitaums).

360° mapa BBJI mpejicTaBiseT MAaTHUTHKI JIAIOND, TOJMe KOTOPOTO CHAfaeT HO 3aKOHY rS.
Hars6ane xoneSamms maomposarmoii JIT' (6) cielyior sToMy e 3akony, a menouxm BBJI (3) —
ToMy e 3aKOHY, IPOHHTETPHDOBAHHOMY 10 z—r 2. Tak KAK GAYKTYRPYOIHE YACTH [HNONLHEX
Doaei cnafaioT GseTpee —r~4 I r8 COOTBETCTBEHHO, TO 0CHOBHAA TACTH JUHAMIECKOTO B3AMMOfeii--
crema BBl obycnosmmeaerca usrubneivu koneGammsmm. ITomobumii ke BHBOX, Ho Ges ywera
ocobesmocreii cnextpa Giut noxyen 8 [°] np naysemm neprogmIeckoil Boan JIT cnetemst BEJL

BuYECIEM Temeph aMbHOAENCTBYIOMME BKIaj m; B JINHEHHYO NIOTHOCTH Maccst BBJI.
Tln0THOCTL HEPrHE CHCTEMH B HCUOJNB30BAHHOM NPHGNMMEHHN o < wy B CHIY ypaBHEHEA (2)
pamsa mw? (k,=0) g*/2, 910 CPa3y OUPEHNSACT UCKOMYIO BEMHIMEY

m 3 w4
=7 7T § ayg® (v) * (ky =0) =75 <z » 1)

ly1>h

PR BCTIOALBOBaNECH Bupakemms (5), (6) ana msommposammoi JT. Crepyer mMets B BHAY, ¥TO
nopavozmmedmocrs AT Moer foctaratses mpr C=H'h/8M < 1 [*]: rax, manpmmep, B nueHge
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B mpakrEIeckux npmioxenusx I/h~ 0.1, moaromy mpr C < 1 NanbHONIeHCTR YoM mm
{7) npesocxomur (8). Yo xacaerca momepeuHOi Maccw 7]

- my = (2eM[Y) Ky,

Tag wro

70 ee BeJWIMHA CYN[ECTBEHHO 3aBHCHT 0T K; — (heHOMeHOIOrmIecKkoro mapaverpa ympyroft Boa-
Bpamaromeii cH, AeiicTyiomeit ta BBJI, xotopsit me Bxogut B (7). Iogdepkrey B 3akmouense,
“ITO 0/TyIeHHEe B HACTOAMIE paGoTe PesyIbTATH OTHOCATCH TOMBKO K IICHKAM C TepIen/ MRy AAP-
“HO# ammsoTpOLmeii.

JInreparypa

1] Kowishi S. IEEE Trans. Magn., 1983, v. MAG-19, N 5, p. 1838—1840.

12] Schismann E. IEEE Trans. Magn., 1974, v. MAG-10, N 1. p. 1117,

{3] Slonczewski J. C. 1. Magn. and Magnet. Mat., 1981, v. 33, N 2, p. 305811

4] szmz%:éulz G Areyie B. E., Spreen J. H. YEEE Trans. Magn., 1961, v. MAG—(T, N6,
—2765 N

15] Botsdun A. K., lonxos 4. @., Pedwro B. I TRT®, 1985, . 55, 28 9, c. 1884—1886. b

6] Husugopos A. B., Conun 3.’ B. JRAT®, 1986, 1. 90, Ne 4, c. 1309131 ‘

7] Huwvopos A. B., Conun 3. B. Hucoya s FIT®, 1984, 1. 40, Ne 8, c. 355 g

Tocrymuno B Pefarmmo
17 ampeas 1986 r.




