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MeTomoM CIIMH-BOIHOBOrO pe30HAHCa MCCIEJ0BAH CIEKTP CTOAYMX CIIMHOBBIX BOJH B TPEXCIOMHBIX IIEHKAX
NigoFez20/DyzCo1— /NigoFezo ¢ npomMe:xyTouHbIM ciioeM u3 amopdHoro cninaBa DyCo B o61acTy KOMIIeHcaly-
OHHBIX cocTaBoB. llokasaHo, uto B reomerpuu k || M cuexTp cumH-BonHoBoro pesonanca (CBP) cymecTByer

TonbKO B muaHapHoi cucteMme co cioeM DyCo moromnencanuonHoro cocraBa. B reomerpuu k | M coektp

CBP 06Hapy}ﬂeH B cucremMax c DyCO KaK [00-, TaK Y IIOCJI€KOMIIEHCAIlTMOHHBIX COCTaBOB. AHanu3 3aBUCMMOCTH

BEINYMHbI 0OMEHHOH ECTKOCTU CUCTEMBI OT TONIIUHEBI CI0A DyCO IIO3BOJHNII C(pOpMyJIPIpOBaTb Moaejab MUKPO-

rerepodasHocTu cTpoeHus amopdHbix cniaaBoB DyCo B KoMmeHcanuoHHOM 061acTv, 0COGEHHOCTH MarHUTHOM

MUKPOCTPYRKTYPbI KOTOpOﬁ 00BACHAIOT Kak AnHaAMHU4YeCKHre, TaKk U CTaTU4YEeCKUEe MaroHuTHbI€ XapaKTepHUCTUKHU

3TUX MaTepualoB.

PACS: 75.60.—d, 75.70.—i

Awmopdusie cnnassl P3-IIM (P3 — Dy, Gd, Th; IIM —
Fe, Co), monyuyaemele B LIMPOKOH 06IacTy KOHLEHTpa-
Uil B BHAe TBePABIX PacTBOPOB, ABIAIOTCA ApYallliu-
MM NpeJCTaBUTENAMM Kiacca amopHBIX (peppumarte-
TuxoB. IlonHaA HaMarHMYEHHOCTbL STUX CILIABOB 3a-
JaeTcA CyMMOil aHTUNapalielbHbIX HaMarHM4eHHOCTel
nogpetierok P3 u IIM. IlosTomy B aTuX MaTepuanax
cyuecTByeT Kak Temneparypa kommneHcauuil (Teomp),
TaKk M KOMIIEHCALMOHHBIH cOCTaB (Lcomp), ONpelelfie-
Mble yclIOBHEM oOpalleHUA B HyJIb CyMMapHON Hamar-
HU4YeHHOCTH. OG6BIYHO 3TH MaTepualbl, HU3rOTOBJEH-
Hble B BHJe IUIEHOK C COCTaBaMu, GIU3KUMU K KOM-
NEHCAllMOHHBIM, NPUMEHAIOTCA KaKk cpelbl AJIf TepMo-
MarHuTHOM 3anyucH C yIbTPaBBICOKON MIOTHOCTHIO [1].
B »Tux mueHrax B TOYKaX Teomp (MM60 Teomp) KOIP-
NUTUBHAA CUla UMeeT pe3kuil makcumyMm. J[loctaTou-
HO YyHTHM Ha HECKOIbKO rpagycoB OoT Tiomp (aM60 Ha
2—3aT.% OT Zcomp), UTOOLI KOIPLUUTUBHASA CHIA YMEHb-
muIach B HeCKOJMbKO pa3. (Oco6eHHOCTM MarHUTHOU U
aTOMHOM CTPYKTYP 5THUX CIUIaBOB MHTEHCHBHO M3yua-
auck B [2]. OgHaKo 0 CHUX MOp MMEIOTCA ClaGou3ydeH-
Hble CBOIiCTBa, HampuMmep, AMHaMuU4Yeckue. Taw, uccie-
JOBaHWA 3TUX MIEHOK MeTOJO0M (eppOMarHuTHOIO pe3o-
nauca (OMP) nokasbIBaioT, YTO OpY NPUOIMMKEHUH CO-
CTaBa ILIEHOK K Zeomp (I1M60 MpU NMPUGIIKEHUN TeMIle-
paTypbl K Tcomp) mupuna auaun ®MP yBenuuusaercs,
u B o6acTy KOMIeHcaluy CyMMapHO HaMarHu4eHHOC-
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Tu nornomenne CBU snekTpoMarHMTHBIX BONH He Ha-
Gniogaerca (3aMeTHM, UTO TaKOe NOBeJleHNe apaMeTPOoB
OMP sBnferca obuum i ¢peppuUMarHMTHBIX MaTepH-
anos [3]).

B nmanHoit paGoTe MbI M3M0MUM pe3yNbTaThl UCCIE-
JIOBaHWA JUHAMHYECKUX MAarHUTHBIX CBOMCTB TPEXCIOM-
ubix mieHok NiFe/Dy,Co;_,/NiFe, B KoTopbix amopd-
uelii cnoit P3-IIM usroraBnuBaetrca B 061acT¥ KOMIEH-
CallMOHHBIX COCTABOB.

B xopme sKcnepuMeHTanbHbIX MCCIeNOBaHUM yCTaHOB-
JleHOo, 4TO, BO-TNIEpPBLIX, B TaKON TpexcloiHOW KoMIO-
3UIUOHHON NMIAaHApPHONH CUCTeMe OXHOPOAHLIM NepeMeH-
HbIM MarHUTHBIM MoJieM B036GY:IalOTCA CTOAYHE CIU-
HOBbBIE BOJIHBI. JTOT pe3ylbTaT YKa3bIiBaeT Ha 0OMEHHOe
B3auMojeiicTBUe Mexay ¢eppu- U heppoMarHUTHLIMHU
cinoAaMu. Bo-BTopbIX, aHalu3 3aBUCUMOCTU 3(PPeKTUB-
HOW CIMH-BOJIHOBO# {€CTKOCTU TaKOil CUCTEMBI OT TOJ-
IMUHBI (eppUMarHUTHOTO CIOA MO3BOJIMI CIENaThb KOC-
BeHHoe (HO JOCTOBEpHOE) 3aKiiovyeHye 06 0COGeHHOCTH
pealbHOIl MarHUTHOM U XUMHUYECKON CTPYKTYP NJIEHOK
cnnaBa DyCo KoMneHcannoHHOTo cocTaga.

IMonyuyenue o6pa3noB U MeToaAUKa 3KCIEpPH-
MeHTa. Tpexcnoiitibie 06OMeHHOCBA3aHHbIE IMJIEHKU
NigoFezo/Dy,Co1_,/NigoFezg Gbrin monydens: mero-
JIOM TepMUYecKoro ucrnapenus B Baxyyme 3 - 1076 Topp
nocinefoBaTenbibiM HanbiuienneMm cioeB NiFe u DyCo
M3 Tpex He3aBUCUMBIX HcHapuTeneii ¢ KONbIEBbIM Ka-
TOJOM Ha NOAJOMKKU M3 MOKPOBHBIX CTeKoa. Toumu-
HbI CJIOEB NepMalliofd B IJIAaHApPHON CHCTEMeE COCTaBIA-
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an dnire = 1100 A, a tonmuua cio Dy,Co;_, Bapb-
upoBanack B auanazone ot 100 mo 800 A. B xauect-
Be penepHbIX 00pas3loB MCIONb30BAINChH OZHOCIOUHBIE
miaenku nepmaimion NiggFeyo Tonmunoit 3000 A u ozHo-
cnoitunle mneHku Dy, Co;_, TommuHOM 700 A. Tonumu-
Hbl M XUMHUYECKHI cOCTaB NJIEHOK KOHTPOJNPOBAlINCh
MEeTOJOM pEeHTTreHOCNeKTpalLbHOro aHamusza. Amopd-
Hoe coctosinue cnofi DyCo KoHTponupoBalock MeETO-
JOM BJIeKTPOHHONH MHKpocKonuu. B rauecTBe TecTOBOI
METOAUKY, MO3BONAIOWEN ONpPEeJelNfATh COCTaB (HOKOM-
NEHCAlOHHBIM, KOMIEHCAMOHHBIH, MOCIeKOMIeH Caln-
OHHBI) BTOTO CIOA, WCIONbL30BAICA MarHUTOONTHYEC-
ruil a¢¢dert Keppa B nonax mo 15kI. Itoit me mero-
VKO (myTeM M3y4YeHHf MarHUTOONTHUYECKUX METElb
rucrepesrca Ha 06eMX BHEIIHUX MOBEPXHOCTAX CIOA
DyCo) ycraHoBI€HA OZHOPOAHOCTEL COCTABA MO TOMMIU-
He muenok DyCo (BmocieacTBuu nmogTBepiIeHHAA Me-
togom OKE-cmerTpockonuu) u Hanuuue NepneHIUKY-
nApHo aHuzoTponuu. B Hamem cnyuae romMmneHcanu-
OHHBIM COCTaBOM IIPM KOMHATHOM TeMmepaType fABIfA-
erca coctaB Dys2Corg. BhIIM M3roToBIEHBI IBe cepuu
nnaHapueix cTpYKRTYp: NiggFeaq/DyaoCogo/NigoFeao u
NigoFezo/Dy24Corg/NigoFezo.  BriGpanusie coctapsr
(eppUMarHUTHOrO CI0A HaXOAATCA MO pas3Hble CTOPO-
HBI OT Zcomp, OAHAKO XapaKTepU3YIOTCA OIU3KUMU Be-
IMYMHAMH CyMMapHOHi HaMarHM4YeHHOCTH HacChIUIEHHUA
M, ~ 80Tc, kospuutuHoit cuiabl H. ~ 4—5 K3 u Benu-
YUHAMU TNEPNEHJUKYIAPHOM MarHUTHON aHU30TPONUU
K| =~ 3-10°spr/em®.

Cnertpsl cnuH-BonHoBoro pesonanca (CBP) mua-
HapHbIx cTpyKTyp NiFe/Dy,Co;_,/NiFe, ogHocnoiinbix
nneHok NiFe, a Tarxe nnenok DyCo uzyuanuck Ha cTaH-
JapTHOM crekTpoMetpe X-band ¢ yacToToit HAKAYKU pe-
sonatopa f = 9.2Tru npu KOMHaTHOI TeMmmepaType.
IInenxu nomemanuch B Ny4YHOCTh NEPeMEHHOI0 MarHuT-
HOT'0 MOJIA NPOXOJHOr'0 Pe30HaTopa ¥ HaMarHM4YNBaluCh
B IBYX reoMeTpuax (NepneHAUKYIAPHO 1160 Napaiieib-
HO) OTHOCHUTENBHO MOBEPXHOCTH. Pe30HaHCHbIe M0MA NH-
koB CBP (nnsa ¢eppoMarHMTHBIX MIIEHOK) B MEPBOii reo-
MeTpHuH, KaKk U3BECTHO, YAOBIETBOPAIOT YPaBHEHHUIO

w

H, = - +47M — negk’, k|| M, (1)

a BO BTOPOIf r€OMETPUU — YPABHEHUIO

H, = {[(LU/’Y)2+(27TM)2]1/2—27I'M}—’l7eﬂ‘ki, k1 M.
(2)
3nech w = 2w f — yacToTa, -y — TMPOMarHUTHOE COOTHO-
WeHue, Neg = 2A4/M — cUUH-BONHOBaA HECTKOCTh, CBA-
3aHHaA ¢ KOHCTaHTOIl oOMeHHOro B3ammogeiicTBua A,
M — Hamaram4eHHOCTb, k,, — BOIHOBO# BeKTOp n-ii Mo-
bl cnektpa CBP, onmpenensemelii cooTHomeHueM k, =
=(n/d)n (n=1,2,3,...,d — ToNuNHA NIEHKH).

Ina namux ueneit BaxHo, 4To 3dpeKTBHAA 0OMEH-
Hafl MECTKOCTh 7, BbIUMCIAeMas Mo gopmyne

Hi—H, (d\’
neﬂ—ﬁ<;> ) (3)

He 3aBUCUT OT reomerpun skcnepumenta CBP u (mpum
ycnoBuu peructpauun nukoB CBP rawr gnsa cayuas k ||
|| M, Ta u gaa cnyyaa k | M) mommua xaparTepu-
30BaThCA OOHOM M Toil e BennuuHoii. [leiicTBUTENb-
HO, HA pernepHbIX ofHOcHONHbIX mieHkax NiggFeqo Toun-
munoit 3000 A peructpupopanuck cnektpst CBP B o6e-
ux reomerpusax skcmepumenta: k || M — 14 nukos
CBP, Brmiouas noBepxHocTHbIN, k | M — 5 nurko CBP
(cM. puc.l). PaccuuranHble mo gopmyde (3) BemMUMHBI

dP/dH

_(b),
140 04 08 12
H (kOe)

10 11 12 13

Puc.1l. Cnextpel CBP penepubix mineHok NigoFezo B
kooppunarax dP/dH,H: (a) k|| M, (b) k L M (S -
MOBEPXHOCTHBIE MOAbl, 1,2,3 ... — IPOHyMepOBaHHbIE
06beMHbIE MOJBI)

Teff C XOPOIIEH TOYHOCTHLIO OKA3alUCh OJMHAKOBBIMU:
Negg ~ 2.5-107°3.cm? (oTMeTuM, 4TO 5Ta BelMYMHA
COriacyeTci ¢ UMEIIUMUCH TUTEPATyPHLIMU JaHHBI-
mu [4]). Ha penepusix nunensax Dys9Cosgg, Dy22Cors,

Dy24Co7¢ CBY nornouenue He HaGni0ganocs.
PesyabTaThl M o6cymaenua. Ha puc.2 npu-
BelleHbl CHEKTPhl MOTIOMEHNA WCCAeIyeMbIX Tpex-
cnoitubix miaeHok NiFe/Dy,Coi_,/NiFe. HKpuBasa Ha
puc.2a omnuckiBaer cnekTp CBP mnnanapHoit cucTembl
NigoFezo/Dy20Cogo/NigoFezo B reomerpuu k | M,
KpuBaf Ha puc.2b — cnextp CBY morjomenua cucTeMbl
NigoFezo/Dy24Cor6/NigoFeao B 3T0it e reomerpuu.
Buano cyuiecTBeHHoe ~pasnuuve  [PeACTaBIEHHBIX
CMEeKTPOB: HA MIAHAPHONM CHUCTEME C MPOMEHYTOYHBIM
cmoem DyCo [oxoMneHcanuoHHOTO coCTaBa BO30Y#H-
JAlOTCA COWH-BOJNHOBBIE MOJbI, B TO BpeMfA KaKk Ha
niaHapHoii cucrteme ¢ npomemyToussiM cioem DyCo
MOCIEKOMIIEHCAIIIOHHOTO COCTABA CIEeKTpP MpeACcTaBlIfgeT
coboit cynepnosunuio AByX kpuBbix ®MP ot deppomar-
HuTHBIX cinoeB NiFe. IlpuuuHoii cTonk 3HAaYMTENBLHBIX
OTIUYUi BBICTyNaeT OOMEHHOE B3alMOJEUCTBUE MeiK-
Oy CIOAMM, a TaKe OpHeHTaluA HaMarHUYeHHOCTH
IIucema B MIATD® Tom 76
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10 11 12 13 14

dP/dH

L) [ I

0 04 0.8 1.2 0 04 0.8 1.2
H (kOe)

Puc.2. CnexTpesr CBP TpexcinoiiHeIX mI€eHOK

NigoFe20/Dy,Co1_, /NigoFesago co caoem DyCo

noxomneHcanuonHoro cocraa DyCo (a), (¢) m

nocrexommnencanuontoro cocrasa DyCo (b), (d) B
nByx reomerpuax: (a), (b) —k || M u (c¢), (d) -
klM

nogpemeTkn Co B cnoe DyCo OTHOCUTENLHO BHEIIHErO
MarsuTHoro nonf. J[eficTBUTENBHO, B TPEXCIOHHOM cuc-
TeMe C MPOMENYTOYHLIM CJI0OEM JOKOMIEHCAIIMOHHOTO
cocTaBa B reOMeTpUM HaAlIero sKCMepUMEHTa BEKTOpPBI
HaMarHu4yeHHoOcTH HacbhimeHua cioeB NiFe, cymmap-
Hoit HamarHuuyeHHocTu DyCo, a Takke NOApeUIEeTKU
Co mnapamtenbHbl BHEIIHEMY MarHuTHoMy moaio H.
Bnarogapa o6MeHHOMY B3aMMOAEHCTBUIO MarHUTHBIX
MOMEHTOB MEPEXOJHBIX METANI0B, MArHUTHbIE MOMEH-
TbI Co 6yIyT BoBlleueHbI B GOpPMHUPOBaHME KOr€PEHTHBIX
crofayux cnuHoBbix BonH CBY nmonamu. B sTom ciyuae
npu uaMeHeHuu H mnocrneqoBaTenbHO Bo36y#AaIOTCA
CTOAYMEe BOIHBI ¢ pasHbiMu 1 (cM. puc.2a). B 1o e
BpeMfl KOHUrypalud BeKTOPOB HaMarHU4eHHOCTel
B TPEXCIOWHOH CHCTEME C MPOMEMKYTOUYHBIM CIIOEM
DyCo nocliekoMIeHCalMOHHOTO COCTaBa Apyraf. 3[ech
BeKTOpbl HamarHuuyeHHocTu mnojpemeTkn Co B DyCo
¥ HaMarHMYeHHOCTHM HachlmeHuA cioeB NiFe B Hachl-
martomux nonAax H anTumapanmnenwhbl. U, BciaeacTBue
TOro e oOMEHHOro B3aMMoOJeicTBHA, Mbl HabiaiogaemM
nyonetnyio nunuio ®MP B 3Toit TpexcrnoiiHoii cucteme
(puc.2b).

HeosupanuplM pe3yiabTaToM cTajlo HaGaogeHue
cnextpa norjomenua CBP-tuna B reomerpuu k 1 M
(BHemIHEe mone NapalienbHO MIOCKOCTH IUIEHOK) Kak
Ha IIaHAapHBIX CHCTEMax C JOKOMIEHCAMOHHBIM MpPO-
MemyTounbiM cioem DyCo, Tak ¥ Ha mIaHapHBIX
CHUCTEMAaxX ¢ MOCIEKOMIEHCAIMOHHBIM MPOMEKYTOUYHBIM
cnoeM DyCo (cMm. puc.2c u 2d, coorBercTBenHo0). Heno
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B TOM, 4T0 BHewHee noie H (~ 1kJ) B aToit reomeTpun
CYIIECTBEHHO MeHhbIlle KO3PUUTUBHON Cullbl (eppuMar-
uutHoro ciofg DyCo (H, =~ 4—513). CienoBaTenbHo,
MEHAITb OpHEHTAlMIO0 CYyMMapHON HamMarHUYeHHOCTH
B cioe DyCo (Kak ¥ OpMeHTAUMI0 HaMarHMYEHHOCTeH
IOJpEIIeTOK) 5TO MONEe He MoOeT. §ICHOCTL BHECIO
ucciefioBaHne u3MeHeHUil mapamMeTpoB crnekTpoB CBP
B U3yyaeMhIX MJIaHAPHBIX CHUCTEMAaX MOpPU HU3MEHEHUU
TonmuHel mnpoMmeskyTouHoro cioa DyCo ot 100 mo
800 A.

Ha pwuc.3 npencraBneHnl BelnuuuHbl 3¢ dEeRTUB-
HOIl OOMEHHOIl MECTKOCTH fJef B 3aBUCUMOCTH OT
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! | ! | ! | ! | 1
0 200 400 600 800
dDyCo (A)
Puc.3. 3aBUCHMOCTh 3(deKTUBHBIX 3Haye-
HUH CIOMH-BOIHOBOHl MECTKOCTH 17eg TPEXCIOH-

HbIX mIeHOK oT Tommuuel caoa DyCo: n(k”M)

NisoFez0//Dy20Coso//NisoFezo (kpupas 1), n+)
NigoFEzo//DyzoCOso//Ni80F620 (KpPIBaH 2), ’I](kJ'M)
NisoFezo/Dy24 0076 /NisoFego (KpPlBaH 3)

tonmuubl  cnoa DyCo, BeiuucieHHble 1O ¢opMy-
ne (3) w3 sxcnepumenTansHbeIXx crnekTpoB CBP,
onuceiBaeMbix  BoipasenueMm (1) muaa  mnamapHoi
cuctembl  NigoFezg/Dy20Coso/NigoFezg B reomer-
puu k|| M (spusaa 1); Boipamenuem (2) nnsa cuc-
tembl  NigoFea/Dy20Cogo/NigoFeag u  cuctemsr
NigoFezo/Dy24Cor6/NigoFe2o B reomerpun k1L M
(kpuBasa 2 u 3, COOTBETCTBEHHO). 3HeCh ;e Ha OCH
OpAMHAT OTJOMEHa BelMuMHAa OGMEHHON HMEeCTKOCTH
et PenepHoii nuenkn NiFe. (Bompockr ¢opmupoBanus
3 (PeKTUBHOII OOMEHHON MECTKOCTU 7ef TPEXCIOHHOMN
CHCTeMBl M3 MNapUUalbHbIX OOMEHHBIX IKECTKOCTeM
7); WHAMBUIyalbHBIX CIOEB B JaHHONW pa6oTe MbI He
paccMarpuBaeMm. )

Bunwo, YTO  BEJIMYUHBI  OOMEHHON  JKecT-
KOCTH Teft > XapaKkTepusyolue cucTeMy
NiggFezo/Dy20Cogo/NigoFezo, 3aBuCAT 0T reomerpun
skcnepumenta CBP: ornomenue Bennuud 7eg (k || M)
K BenuunHaM Neg (k L M) pmocruraer gByx u Gonee
pa3 (cM. KpuBble 1, 2), YTO CYIECTBEHHO NPEBBIIAET
OIUGKY SKCIEepPUMEHTAa MpPU BLIYMCICHUM 3TOH BeIUYU-
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Hel (~ 10%). B To e BpeMsA BUJHO, YTO BEIMYUHBI 7eff,
usaMepennsle Ha cucteMe NiggFesg/Dy24Corg/NigoFeag
B reomerpuu k | M (upuBas 3), GIu3ky K BeIuYnMHAM
fleff CHUCTEMBI C MOPOMEMKYTOUHBIM cioeM Dyg9Cogg,
onpefeneHHbiM B reomerpun k || M. Ecau ucxoauts u3s
NPUHIINMA, YTO BeNMUYMHA OGMEHHOMU #ecTKOCTH ¢deppo-
MarHuTHOHN IIEHKU He JON{Ha 3aBHCETb OT [EOMETPUHU
CBP, To MBI mpPUXOJUM K BBIBOJY, UTO BEIUYUHBI 7Jef
Ha KpuBbIX 1, 3 (puc.3) XxapaKTepuUsyIOT OJUH M TOT e
MarHuTHBIM MaTepual, a BEIUUHMHBI 7)o Ha KPUBOH 2
(puc.3) — apyroii MarHuTHBIH MaTepuai.

Ha wnam B3rnAax, mnomydyeHHblE HaMU pPe3yJbTaThl
OTpasaloT OCHOBHOE CBOHCTBO aMOP(HOI'0 COCTOAHUA —
ecTecTBeHHYIO ((QIyKTyauuOHHYIO) HEOZHOPOLHOCTE
CTPYKTYphl amopdHeIx cniaBoB. H3BecTHo, uTO B
aMopGhHBIX CIlaBax CYI[ECTBYIOT xumudeckue (¢aso-
Bble) HEOJHOPOJHOCTH HaHoMmacmitaba. B uactHocTH, B
amMopdHbIX (EeppOMarHUTHBIX CIIABaX 3TU HEOTHOPOX-
HOCTH BBICTYNAIOT NPUUYMHON (IYyKTyanunm oOMEHHOTo
B3aMMOJENCTBUA M HAMarHMYeHHOCTH HAaChINIeHUA,
KOTOpble HEOJHOKPATHO SKCHEPUMEHTANbLHO PErUCTpH-
poBanuck (B ToMm umucie u merogom CBP, cm. [5-8]).
AMnnuryna ¢nyskTyanuil KoHIEeHTpaluii B 3TUX CIIa-
BaxX MO3KeT JOCTUraTh HECKOJIbKUX aTOMHBIX NPOLEHTOB
OT cpefHeill KoHIeHTpanuu. W 3TOo ocHOBHaA NMpUYKHA
ocobenHocTeit cmtaBoB DyCo B KoMneHcanuoHHOH 06-
nactu. Jlna »Toro cniaBa eCTECTBEHHO BBECTU MOHATHE
JIBYX MarHuTHBIX (¢a3: ¢asza P;, a1A KOTOpOIi JoKaIbHO
U MHTerpalbHO BbINONHAETCA HepaBeHCTBO Mg, > Mpy
u ¢asza P, B KOTOpPOil HA MUKpPO- U MaKpOypOBHE
peanusyeTca HepaBeHCTBO Mpy > Mc,. B obmactu
KoHIeHTpauui & <K Zcomp AMO0 T > Teomp MarHUTHaA
crpykrypa cmnaBa DyCo onHo3HauHo oTHocuTcA K Pq
mu6o & $,. CoBepleHHO Apyraf CUTyallud peanusyerca
B 06IaCTU & R Tcomp NPU YCIOBUM, 4TO A, IeMUT B
npefenax gucnepcu QIyKTyaluu JOKalbHbBIX KOHIEHT-
panuii. B aTom ciydae cama TOYKa KOMIEHCAUMHU Tcomp
onpenenserca TpeGoBaHMEM paBeHCTBa O0OHLEMOB Xao-
THU4ecKu nepemeuranubix ¢pas ®; u ®5. Cnunaser DyCo
JOKOMIIEHCAI[MOHHOT0 COCTaBa TOrjJa OINpeAeNfAloTCA
HepaBeHCTBOM V3, > V3,, a mociexoMIeHcalnyuoHHOTO
coctaBa — Vg, < V3,. CormacHo mpocThIM OlEeHKaMm
TEOpPUM NPOTEKAHUA, MOMKHO yTBEpH/JaTh, YTO BOGIU3U
Zcomp BINIOTH 10 KOHIEHTpanuit z*, NP KOTOPBIX
BhINONHAIOTCA ycaoBusa Ve, = Vg, mmbo 2V, ~ Vs,,
NpOTeKaHue ocyllecTBIAeTCA Kak mo Pq, Tak u mo P,.

PesynbTaThl Hamero sKCHepUMEHTa €CTECTBEHHBIM
o6pa3oM MHTEpPNpPEeTUPYIOTCA B paMKaX MpealoMeHHOM
cxemsbl Ha puc.4 (3gech cTpenkamu yKkazaHa BO3MOKHas
opueHTaIuA HaMarHn4eHHocTell 3d-mMeTannoB, a Takxe
CXeMaTUYHO MpPeACTABIEHO pacnpejeneHye MepeMeHHoH
HaMarHUYEHHOCTH MO TOJIIMHE TPEXCIOHHON IIEeHKU B

Puc.4. Kondurypanusa BeKTOPOB HaMarHUYEHHOCTEH
3d meramnoB TpeXcIOMHBIX IIEHOK M NepBad Moja
cToAYed CIMHOBOH BouHbl: (a), (¢) — HOKOMmeHcanu-
oHHbI#, (b), (d) — HoclreKoMIEHCALMOHHBIM COCTAaBBI
DyCo

nepBoii moge CBP). Puc.4a onucreiBaer sKcnepumMenTanb-
HYIO CUTYyalWiO, MpUBEJeHHYI0 Ha puc.2a. 3pech anA
cnofi DyaoCogo aza ®; — marpuunas, paza o — npu-
MmecHasd. Hamaruuuennocts Mg, B ¢ase $; opuenHTu-
pOBaHa MO BHEIIHEMY TOIIO U MOJI0 NepeH UKy IAPHOi
aHuzoTponuu. B 3TOM ciyuae B mpuMecHoii ¢aze P2
HaMarHuuyeHHocTh M, U3-3a 0GMEHHOr0 B3alMOJENCT-
BUA NEepeXOJHBIX 3IEMEeHTOB 00f3aHa MMeThb IJIOCKOCT-
Hylo cocTaBasoomyo. [loaTomy nna TpexchoiiHoii cuc-
tembI NiggFeag /Dy20Cogo/NigoFeao B reomerpun k || M
KOrepeHTHasa CIIMHOBafd BONHA pacnpocTpaHAeTcA mo da-
3e ¥, a B reomerpun k | M — mo ¢aze $, (cm. puc.2c
u 4c). Torpa pasnuume BelWYUH 7Teg KPUBBIX 1, 2 Ha
puc.3 pusnyecku NOHATHO — 3PPeKRTUBHAA HECTKHOCTh
31ecb GopMHUpyeTCA U3 MapuualbHbIX HEeCTKOCTEH 7; H0
CyTH JeNa pa3HbIX MarHUTHBIX MaTepuanoB. [[na cucrte-
MbI NiggFegq/Dy24Core/NigoFezq ocymectBinserca uH-
Bepcuf — 31eck $o — ocHoBHaA, a $; — npumecHad Pasbl.
B »Tom canyuae B reomerpuu CBP (k || M) mo Buew-
HeMy I0JII0 OPUeHTHUpYyeTCA HaMarHu4yeHHocTb Mpy da-
3p1 ®,, a HamaruunuenHocts M, 3Toil ¢as3wpl aHTHNA-
panienbHa KaKk BHEIIHEMY MO0, TaK U HAMarHMYeHHOC-
1AM NiFe. B Takroii cutyauun Bo30y:aeHue KOrepeHT-
HOU CHMHOBOI BONHBI BO3MOMHO ToibKo B cioax NiFe
(cm. puc.2b u puc.4b). OpHako Temepb HamarHWYeH-
HOCTh M, mpumecHoit ¢aspt $; MomeT UMeTh MIOC-
KOCTHYIO cocTaBasawmyo. [loaTomy B TpexcioiiHoii cuc-
teme NiggFeaq /Dy24Corg /NigoFeag B reomerpun k L M
KOr'epeHTHasA CIIMHOBafg BOJNHA MOJNYy4YaeT BO3MOKHOCTh
pacnpocTpaHAThCcA N0 npuMmecHoit dase $; (cm. pue.2d
u puc.4d). IlocnegHee 06bACHAET cornacue BEIUYUH e,
npeAcTaBleHHbIX Ha pUc.3 KpUuBbIMU 1 U 3.

TakuM  ob6pa3oM,  pe3ylnbTaThl HCCI€JOBaHUA
MmetonoM CBP TpexcioiiHbIX mJIaHapHbIX CHCTEM
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NigoFezo/Dy,Co1_,/NigoFeag ¢  npomemyTOYHBIM
amopdueiM cioeM DyCo B o6racTu KOMNEHCAMOHHBIX
COCTABOB NMO3BOIAIOT HE TOJAbKO KOCBEHHO CYAUTH (HO,
Ha HAIl B3TIAL — JOCTOBEPHO) O HEOQHOPOJHOMN CTPYK-
Type 3TuX amopdueix nieHor DyCo, HO U npeanoKUTh
Mofenb MUKpPOreTepo(asHOCTHU 3TOrO0 TEeXHUUECKU
Baj{HOT0 Kjlacca MarHUTHBIX MaTepualoB.

Pa6oTra Brinonnena npu noppgepxke ¢ponma KKOH-
P®®U, rpaut # 02-02-97717.
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