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PAKTUYECKUX IIPUMEHEHUI CBOHCTBAMU, 4YTO U OIIpe-
JleJisieT HelIPEPLIBHO BO3DACTAIONIUN MHTEpeC K ITHM
cucremaM [1, 2]. CruaBel cemeiictBa Ni-Mn-X, rje
X = Ga, In, Sb, ompemesleHHOrO KOHIIEHTPAIIMOHHOTO
COCTaBa UCIBITHIBAIOT MapTeHCUTHBII nepexoz (MIT) u3
BBICOKOTEMIIEPATYPHOI KyOudeckoil ¢dasznl (aycreHur)
B HU3KOTEMIIEPATYPHYIO (Da3y ¢ TeTPArOHAJIbHLIMUA UC-
KayKeHnsIMA (MapTEHCUT) TIPU XapaKTePHOH TemIiepa-
Type Thy u 00paTHO, MPHU MOBLIINIEHUN TEMIIEPATYPHI,
upu temueparype T4, 9TO COIPOBOKJIAETCs TeMIlepa-
TYPHBIM THCTEPE3UCOM. DTOT MEPEXO]l OTBETCTBEH 33
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MHOTHE CBOWCTBA, B YACTHOCTH 3a PUTAHTCKUE Jedop-
Marmu [3], ruranrckuit MarauToKagsopudeckuii apdexr
[4], rurarTckuit anomanbHbI 3ddexT Xoma [5], mar-
HUTHBIA ddekr namstun dopmbr [6] u ap. Hemasro
B craBax cemeiictB Ni-Mn-Ga n Ni-Mn-In obnapy-
JKE€HbI CKUPMHUOHBI [7,8] M COOTBETCTBYyMOMMU MM TO-
nostormueckuit addexr Xomra [9]. IIpunsaro cuanrars,
aro MII cBsizan ¢ meiicTBHEM KOJIJIEKTHUBHOIO 3 dek-
ta fna— Tesepa, npu KOTOPOM BBIUIPBINI B 3HEPIUH
3a CYeT MOHMKEHUS CHUMMETPUU PEIEeTKH KOMIIEHCHPY-
€TCsl TIPOUTPHIIIEM B SHEPIUH JIEKTPOHHOM TojcucTe-
Mbl. XOTd Pl 9KCIEPUMEHTAIBHBIX (BakToB (CM., Ha-
npumep, pabory [10]) u Teopermueckne pacaerst (cm.,
HampuMep, padory [11]) moxTBepKIAOT 3Ty KOHIIEM-
U0, CYIIECTBYIOT JaHHBIE, eif poTuBopevarue. Tak,
OPOUOPIUOHAJIBHBIA IIJIOTHOCTU COCTOAHUN Ha ypOBHE
DepMu 3JIEKTPOHHBIN BKJIAJ] B TEIJIOEMKOCTb B CILIA-
Bax Ni-Mn-In nesnauuresnbpHo mensiercs npu MIT [12],
TaKKe MaJIbl U3MEHEHUsT MAarHUTOOITHIECKOTrO 3 dek-
ra Keppa [13], e Haiiien 371eKTPOHHBIN BKJIa1 B MATIHHU-
rokasiopudeckuii acddexr [4]. Dro ykasbBaer Ha JocTa-
TOYHO CJIOXKHBIN U JI0 KOHIIA He TIOHATBIA XapakTep Ie-
pecTpoitku 31eKTpoHHON cTpyKTyphl iput MIT. O prmvu
u3 "Hanbosiee 3PPEKTUBHBIMU 30HIAMU-UHIAKATOPAME
da30BbIX IEPEXOJIOB U U3MEHEHU JIEKTPOHHON 1 Mar-
HUTHOW CTPYKTYDP SIBJISIIOTCS MATHUTOTPAHCIOPTHBIC
3pdeKThI, Takne KaK MarHUTOCOIMPOTUBJIEHUE W -
dexr Xosa. I1u siBjeHuss, 0cobeHHO pderT XoJuta
C BBIJICJICHIEM HOPMAJIbHON U aHOMAJIbHOIT COCTaBJIIAIO-
X, ObLIN U3yYeHbI TOJIBKO IS €JIMHUIHBIX COCTABOB
criaBoB Leliciiepa, MCHBITHIBAIONIAX SIPKO BbHIPAYKEH-
wbiit MI1. Bouin BeIsSIBJIeHBI U3MEHEHUE THUTIA HOCUTEJICH
upu MII [14], nepepacupeiesenue d-cocrosiuuii co cru-
HOB BJIOJIb M [IPOTUB HAMArHWYeHHOCTH [15], cribHBIE
aaTHdepoMaranTHble Koppessiun [16]. syverne ano-
MaJabHOTO 3 dekTa XO0Ja, ABISIONErocs MEeHTPAb-
HBIM B I'PYIINE CIIOHTAHHBIX MAJIbBAHOMATHUTHBIX sIBJIE-
HUN 1 APKHUM IIpeJACTaBUTE/IEM CIIUH-3aBUCAIIUX fABJIE-
HUIT TTepeHoca, B criaBax Leficiepa nMeer u camMoCTOsI-
TeJIbHOE 3HAYEHHE, TaK KaK J0 CUX [OP MPOJOJIZKAIOTCS
JINCKYCCUH O POJIN PA3JIUIHBIX MEXaHU3MOB B (hopmu-
posanuu storo addekra [17]. Hanpumep, nemaBuo B
pabore [18] yTBepKIaa0Ch, 9TO aHOMAILHBIH P deKT
Xomna B ciaBax Ni-Mn—Ga cBsi3aH ¢ acCUMMeTPUY-
HBIM DaccesHUEM, TOTJa Kak B paborax [14-16] moka-
34HO, YTO HU ACUMMETPUIHOE PACCESTHUE, HI MEXaHU3M
OOKOBOI'O CMEIIEHUSI MU COOCTBEHHBII MEXaHU3M He
[TO3BOJISTIOT OObSICHATH SKCIEPUMEHT JIJIsI CIIABOB HA
ocaose Ni-Mn—In u crnasa Nigz 3Mnsg.eGags 1.

B macrosmeit pabore B MIMPOKOM HUHTEPBAJE TEM-
neparyp, BKJodamomieMm obsactb MII, ucciemoBanb

MarHuTHbIE CBOICTBa, CONPOTHUBJIEHUE, MAarHUTOCO-

[IPOTUBJIEHNE, COMPOTHUBJIEHNE XOJLIa TOHKUX ILJIEHOK
Niyg 7Fe17.4Co4.0Gagg 7. Bwibop mannOrO
CIUIABOB, MPUHAJIEXKAIIETO K KJIACCY MATHUTHBIX
cIutaBoB ¢ 3ddeKkToM mnaMsaTh (POPMbBI, OIPeaess-
ercst cienyomuMu  (pakTopamMu. Bo-TepBbIX, IS

cocTaBa

9TOTO COCTABa JIETAJBHO HCCIEJIOBAHBI CTPYKTYPHBIE
cpoiictsa [19, 20]. Bo-Bropsix, MII B srTnx cmiasax
BBIDaKEH He TaK {ApKO, KakK s crujaaBoB Ni—Mn—In
wim Ni-Mn—Ga, misi KOTOpPBIX paHee W3yJajlCh
TpaHCIOPTHBIE cBoiicTBa. Bosee Toro, MII B 3TOM
CILIaBe IIPOUCXOIUT B (heppoMarHuTHON dase, T. e. Ipu
MII ser peskux u3MeHeHWII HAMATHUYEHHOCTHU WJIH
CONPOTHUBJICHUsT, ¥ MOYKHO CKa3aTbh, 9TO 9TO MPUMED
«ckpeiToro» MII. B-Tperbux, BBICOKas TeMIepaTypa
Kropu, obyciioByiennast HagnaueM KOOabTa, M TEMIIE-
parypubrit nntepsas MII Boitie a30THON TeMIIepaTyphbl
TIO3BOJISIOT MCCJIEI0OBATH AHOMAJIBHBIN 3 dekT Xosma
B IIUPOKOIi obsracTu Temieparyp. Havmu nmokazano, 4o
[IOBEJIEHNE MATrHUTOCOIPOTHUBJIEHUsI, COIPOTUBJICHUS
Xosuta, K03 PUITHEHTOB HOPMAJIBLHOTO U AHOMAJIHHOTO
sabdexros Xosna B mienkax Ni-Fe(Co)-Ga kapmn-
HaJbHO OTJIMYAETCsl OT HMEIOIINX MEeCTO B CILIaBax

Ni-Mn-In n Ni-Mn—Ga.

2. METOUKA U3MEPEHUN 1 OBPA3IIbI

2.1. OGpa3snpl

Ilommkpucrammmaeckne ILIeHKH criaBa leiiciepa
Nigg 7Fe17.4Co4.0Gagg 7 (ar. %) Tosmmuuoit 1 MM GbI-
JIK TIOJTy 9€HbI PACIBIICHUEM UCXOHON MUIIIEHN Ha TO/T-
goxku MgO(001), narperbie g0 Temueparypor 773 K.
JleTasm n3roToBIEHUsI IIJIEHOK U UX CTPYKTYPHBIE CBO-
cTBa ommncaHbl B padorax [19,20]. Ha ocrose cTpyKTyp-
HBIX U3MEPEHUiI MEeTOJAMI PEHTTEHOBCKOTO CTPYKTYP-
HOTO aHAJIN3a. PEHTTeHOBCKOHN (DOTO3IEKTPOHHOM CIIEK-
TPOCKOIINY U MATHUTHOI'O KPYTOBOI'O IUXPOU3Ma, dep-
poMarHuTHOro pesonaca [19,20] 6bL10 1Oy YEHO, UTO
B IJIEHKAX [POUMCXOISAT mpsiMoii m obpatubrit MII Ge3
U3MEHEHUsI TUIA MAHUTHOIO ynopsigodenus (T.e. MT
[IPOUCXOAUT BHYTPHU (heppOMArHUTHON (Da3bl) U ILJIEHKH
XapaKTepPU3yITCs TpeMsi (beppoOMarHUTHBIME (hba3aMu:
Kybmiaeckoit L21-ynmopsimotuennoit ayCcTeHnTHOM!, TeTpa-
TOHAJIBHON MAPTEHCUTHOW W HEYIOPSATOUYEHHONW KyOu-
qeckoi y-aszoii.

2.2. MarHuTHbI€e U TPAaHCIIOPTHbIE N3MEPEHUS

W3mepennst HaMarHMYeHHOCTH BBITTOJTHEHB! Ha BUO-
parmmonaoMm Marautomerpe Lake Shore VSM mpu Trem-
neparype 80-400 K B marmuTHBIX mossax g0 16 k9.
Huke Mbr onpesesisieM HaMaramdeHHOCTh M Kak Mmar-

11%*
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HUATHBI MOMEHT XOJIJIOBCKOTO 00Pa3Iia B BUJIE MTOJIOCKT
pa3mepamu 2 X 6 mMMm. MaramTHoe mosie TpuKJIaIbIBa-
JIOCH TIE€PIIEHIUKYJISIPHO IIJIOCKOCTH TOHKOILJIEHOYHOI'O
obpasra, T.e. B XOJJIOBCKOU T€OMETPUN.
MarauToTpaHCIIOPTHBIE — CBONCTBA  W3MEPSJIACH
CTaHJAPTHBIM YeTHIPEX30H/IOBBIM METOJOM B Mar-
HUTHBIX mojiax 70 21 k9 mpm 80-400 K. Jlna
WCKJIIOUEHUs] Y€THBIX [0 HAMATHUIeHHOCTH P HEKTOB
npu onpejesiernn KodhduimerToB XoJuia n3MepeHust
COIIPOTUBJIEHUS XOJIJIA IIPU KaXK 0! TeMIlepaType Ipo-
BOJIMJIUCH TIPU JIBYX ITPOTHUBOIIOJIOKHBIX HAITPABJICHUSIX

II0JId U TOKa.

3. PESVJIBTATBI 1 X OBCY2KJIEHVE

3.1. Hamarum4yeHHOCTDL

TemmepaTypHble 3aBUCHMOCTA HAMAIHUYEHHOCTH
M(T) B marauTHbIX moasx 50 D u 16 kD npusejeHbI
Ha puc. la MW XOPOIIO KOPPEJIUPYIOT C PE3YIbTATaMU
LPEJBIAYIINX UCCAEOBAHUI 9TUX IJIEHOK (CM. puc. 3
B pabote [19]). MII naunuaerca npu 250 K (puc. la),
HAMarHUYeHHOCTh n3Mensiercss npu MII HezHaunTesH-
Ho m MoHoToHHO. 3aBeprinenune MII mpoumcxomur 1pu
T < 80 K, uaTo TakxKe cOrjacyeTcs C Pe3yIbTaTaMn
paborer [19]. MII mnposiisiercsi TOJBKO B cJabbIx
MarauTHbBIX 10Jax. Cite/lyer OTMETUTD, UTO BEJIMYUHA
HAMAarHUYEHHOCTU I[P HU3KHUX TeMIEepaTypax HOUTH
B JBa pas3a Oousbine npu 16 k9, wem mpu 50 D, urto
yKa3blBaeT Ha HaJW4Yie MPU HU3KUX TeMIepaTypax
B CHa0BIX TOMIX HEKOJIMHEAPHBIX CTPYKTYp, 00y-
CJIOBJIGHHBIX ~KOHKypeHIneil (heppoMarHuTHOrO H
aHTI(HEPOMATHUTHOTO OOMEHHBIX B3aMMOIEHCTBHIA.

[ToseBble 3aBUCHMOCTH HAMATHUYEHHOCTH IIPEJI-
cTaBJeHbl Ha puC. 16. DTH JAHHBIE WCIOJIb3YIOTCS
JJs onpeaesaeHnss KoM @PUIMEHTOB HOPMAaJbHOTO U
aHOMAJILHOTO 3(ddekToB XoJmra.

3.2. DJIeKTpUUeCcKoe CONPOTUBJIEHNE U
MAarHUTOCOITPOTUBJIEHUE

Ha puc. 2 nmokazana temiepaTypHasi 3aBUCUMOCTH
COTIIPOTUBJIEHUS [IPU HATPEBE U OXJIAXKICHUM.

MII ouenn cmabo TPOABISIETCS B TEMIEPATYPHOIT
3aBUCHUMOCTHU COIPOTHUBJICHUSA. PacXoXKJieHre KPUBBIX
[IpY HArpeBe W OXJIAXKEHUU HPOUCXOIUT HPHUOIA3U-
tespro npu 250 K, 1. e. mpu Toit 2Ke TemmepaType, 9TO
U B TEMIIEpATYPHOI 3aBUCUMOCTH HAMATHUIEHHOCTH.
OTMmeTnM JiBe 0COOEHHOCTH IIOBEIEHUsI COITPOTUBJICHUSI.
Bo-niepBoix, ono MaJio: MenbIte, dem 150 MxkOwm - cM mipu
BCEX TEMIIEPATYPax, T.€. ITU CILJIABbI, HECMOTPs HA TO
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Puc. 1. (B ugete oHnaiiH) 3aBUCUMOCTI HaMarHUYEHHOCTM
TOHKUX nneHok Nigg 7Fe17.4Co4.20Gagg 7 OT a) TemnepaTypi
npu Harpese (kpusas 1) n oxnaxgeHun (Kpusasi 2) B MarHuT-
Hom none 50 D (Ha BcTaBke To e npu 16 kD) 1 npu Harpese
nocne oxnaxgeHusi B Hynesom nose (kpusasi 3); 6) oT mar-
HUTHOro nonsi npu TemnepaTtypax 150, 225, 340 K

9TO OHU IOJUKPUCTAJIINYECKNE, YETHIPEXKOMIIOHEHT-
HBIE U MHOTODA3HBIE, SABJISIIOTCS HI3KOPE3NCTUBHBIMU.
Bo-Bropnix, TemeparypHbIit K03hDUITUEHT COTPOTUB-
JIEHUsI TIPAKTUYECKH IIOCTOSTHEH BO BCEM HCCJIEOBAH-
HOM MHTEPBAaJE TEMIIEPATYP.

Ha puc. 3 nmokazana TemrmepaTypHas 3aBHCUMOCTb
maruuroconporusiaenus MR = (p(H) — p(H))/p(0).

MarauToconpoTHBIIEHNE OTPUIIATE]HHO U MEHbIIIe
1 %, Ipu MOBBIIIEHNY TEMIIEPATYPBI CHAYAJA, YMEHbIIA-
ercs, a 3areM Bbimre 250 K yBemnauBaercs, 1eMOHCT-
pupysd IHUPOKUN MHUHMMYyM. TakKoe IOBelE€HUE SIBJIs-
eTCsi HeOOBIYHBIM, TAK KaK MATHUTOCOIPOTHUBJICHUE B
OKPECTHOCTH CTPYKTYPHBIX (Da30BBIX IEPEXOJ0B, KakK
[IPABUJIO, UMEET YETKO BBIPA2KEHHBIE SKCTPEMYMBI B
TOM Ke 00JIACTH, TJie IIPOUCXOIUT ITEPEXOI.
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Puc. 2. TemnepaTypHasi 3aBUCUMOCTb 31EKTPUHECKOTO COMpPO-
TuBneHnst nneHok Nisg 7Fe17.4Coa.2Gagg 7 npn Harpese (kpu-
Basi 1) n oxnaxpgeHnu (kpusas 2)

MR, %
-0.5

L H=20x9

400
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Puc. 3. TemnepaTypHasi 3aBUCMMOCTb MarHMTOCOMNPOTUBINE-

Hus nneHok Nigg 7Fe17.4Co4.2Gagg 7

3.3. 9dPexT Xosna

Ha puc. 4 moxa3aHbl TOJIEBBIE 3aBUCAMOCTH CO-
NIPOTHUBJIEHUS XOJI1a pp Tpu TeMmieparypax 150, 225,
340 K, T.e. B okpectnoctu MII u B aycrenntHoit dpase
soitie MII. IloBenenne comporuBaenust XoJuta TUTITHO
CKOpee JJIsi OJTHOPOJHBIX (PepPOMATrHETUKOB, Y€M JIJIst
MHOTOMA3HBIX 00Pa3I0OB UK CIJIaBOB leiiciepa ¢ sap-
ko BeipazkeaabiM MII. Crauasta conporusienne XoJuia
BO3PACTaEeT IPHU YBEJIUIECHUN OIS, CJIETYs] M3MEHEHUIO
HaMArHUYeHHOCTH, & 3aTeM HACBIIIAETCH B T€X K€ II0-
JISIX, 9TO U HAMAarHUYIEHHOCTb.
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Puc. 4. MNoneeble 3aBucuMocTn conpoTtusaeHnst Xosia nieHok
Ni49,7F€17,4CO4,2G&28,7 npun 150, 225, 340 K

Haunem o6cyxK1eHe 9KCIepUMEHTAIbHBIX JAHHBIX
¢ conporusiieansi. CorrpoTuBsieHre 0O6pa3IoB MpUMep-
HO TO# K€ BEeJIMYUHBI, YTO U JJIsi KPUCTAJIUIECKUX
cmiasos Ha ocHobe Ni u Fe [20]. CurbHast Temueparyp-
Hasl 3aBUCHMOCTH CONPOTHUBJICHUS, KOTOPAsT OIIPEIeIsi-
ercsi paccessHueM Ha (POHOHAX M MATHUTHBIX HEOTHO-
poaHocTax, 6ym3Ka K JmHeitHo#. Kak xoporiro u3sect-
HO, (POHOHHBII U MATHUTHBIN BKJIJIBI B COIIPOTUBJIEHUE
dbeppoMarHeTuKOB JIMHEHHBI 110 TemIeparype B 00Jia-
CTH TeMIeparyp Bble 1e0aeBCKOM W HUXKe TemIepa-
Typsl Kropu. Jlist mamero cocrasa Temneparypa Kiopu
cocrasiisier okoJ10 400 K (em. puc. la), a remueparypy
Iebast 1o aHAJIOTHH ¢ JaHHBIME J1s ciiaBoB NisMnGa
u NisMnln (cm. Tabm. 6 B padore [21]) MoxkHO OlleHUTD
kak 200—-250 K. Haubosee BaxKHBIM (HaKTOM SIBJISICT-
cst BecbMa cj1aboe n3Menenue corporusjerns mpu MIL.
Ecaun MII cBst3an ¢ uameHeHnEM 3JI€KTPOHHON CTPYKTY-
PBI, TO INIOTHOCTH cocrosiamii Ha yposue @epmu, g(Er),
JIOJIXKHA U3MEHATHCS, 9TO TMOJTBEPIKIAETCS TEOPETHU-
gecknMn pacderamu [22]. Ho 310 He npossisercs B
COIPOTHUBJICHUN, 3aBUCAIIEM OT IJIOTHOCTH COCTOSTHUIA,
coracuo Bbipazkennio Morra [23], kax V2| /g(Er)?,
rme V' — morenruan paccednus. [lo-Buanmomy, n3me-
HEHHE TJIOTHOCTH COCTOSTHUI KOMIIEHCUPYETCS M3MeHe-
HUEM IoTeHnuaia paccesuus. K cokajleHuio, pacde-
ThI JIEKTPOHHON CTPYKTYPBI BBIMOJHEHBI TOJBKO IIJIst
T = 0, 1 TO9TOMY TIPSIMOE COMIOCTABJIEHNE TEOPUN C IKC-
[IEPUMEHTOM, HE YUUTHIBAIOIIEE TEMIIEPATYPHBIE H3Me-
HEHUsl IJIOTHOCTHU COCTOSTHUM, HEBO3MOXKHO. OTMeTHM,
9TO MOCKOJIbKY HAMATHUYEHHOCTH U3MEHSIETCS HEe3HAa-
9UTEHHO, TpaHchopMaIinst d-COCTOSTHUI TOIXKHA OBITH
HE3HAYUTEJILHOW, & 3HAYNT, S—d-PacCesiHre PUHITUIIN-
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ajgpHOo He m3Menserca npu MII B paccmarpuBaemMoMm
caydae.

OrpunaresbHOE MATHUTOCOIIPOTUBJIEHUE CBSI3aHO C
[I0JIABJIEHNEM MATHUTHBIM TOJIEM CIIMHOBBIX (DJIYKTY-
anuit ¥ MarHuTHOro Oecmopsinka. B coorBercTBUU C
9TUM MEXaHM3MOM 3TOT BKJIAJ[ B MATHUTOCOIPOTHBJIE-
HME pacTeT MpHU IpudIMKeHnn K TeMreparype Kiopn
(400 K) B aycrennThoii dasze, 1. e. Boime 250 K. Ymenn-
menue ke Mmaraunrocornporusiaenud npu 100-250 K, 1. e.
B obsactu MII, BbiryisauT HeoxkmuaHHbIM. O6palia-
er Ha cebs BHUMAaHUE TakyKe TOT (hakT, UTO BeJIUYIHU-
Ha MArHATOCOIPOTHUBJIEHUS ITPA HU3KUX TEMIIEPATYPaX
TOTO K€ TOPSJIKA, YTO U IPHU BBICOKUX, XOTS JJIsT Pac-
CesTHUsT HA MAUHOHAX JIOJKHA OBITH MHOT'O MEHBIIIE.
Me&r cBst3BIBaeM Takoe MoBeJeHNe MArHAUTOCOIIPOTHBJIE-
HUsI ¢ HAJMYAEM aHTH(MEPPOMATHUTHBIX KOPPEJISIIIHIA,
MPUBOJISNIAX K HEKOJUIMHEAPHBIM JIOKAJHHBIM CTPYK-
TypaM. PaccestHue Ha TaKUX CTPYKTYpPax MOJIABJISETCS
B CHJIbHOM MArHUTHOM I10JI€, T0O3TOMY MarHUTOCOIPO-
TUBJIEHUE JIOCTATOYHO BEJIMKO IPU HU3KUX TEMIIEPATY-
pax, rje KOHKYPEeHIs MeXKJIy aHThu(eppOMarHuTHBIM
7 eppOMATHUTHBIM B3aUMOIEHCTBUSIMU CYIIIECTBEHHA.
IIpr noBbBIIIEHUH TEMIIEPATYPHI TaKue HEKOJLUIHHEeap-
Hble O0OPa30BaHMs IOCTEIEHHO MCYE3al0T B CHJLy O00-
pa30BaHUs ayCTEHUTHON a3kl U KyOMIecKoil y-(asbl
[19], 4TO0 ¥ UPUBOAMUT K YMEHBIIEHUIO MATHUTOCOIIPO-
TUBJICHUS.

Conporusiiearne XoJjjia B OOIEM CJIydae ONUCHIBA-
€TCsl COOTHOIIEHUEM

PH = RoB, +4rR, M, + ApHa (]-)

3iechb EePBBIA YJIeH ONUCHIBAET HOPMAaJIbHBIN 3¢ dekT
Xomna, 0b0yciaoBJeHHBIN meiicTBuem cusibl JlopeHra,
Ry — xoaddurment nopmaabHoro sadpdexra XoJura u
B, — z-xommonenTa MArHuTHONW WHIYKIMUA. BTOpOii
wien B (1) xapakrepusyer anHoMaibHbIi 3 dexT Xo-
Jia, KOTOPBIl BO3HHMKAET 3a CYET CIUH-OPOUTAIHBHOTO
B3auMo/ieiicTBust, Ry K03 UIMEHT aHOMAJIHLHOTO
addekra Xomra. Tperuii wien onuceBaeT BO3MOXKHBII
TOITOJIOTUIECKUIT U aHTU(MEPPOMATHUTHBIN () EKTHI
Xomna (cm., Hanpumep, pabory [16]). [Tonesas 3aBucn-
MOCTH COIPOTHBJICHAS XoJi1a (puc. 4) umeeT CTaHIapT-
HBII BUJ 711 (PePPOMATHUTHBIX CIIJIABOB, XOPOIIO KOP-
pPeJIIpYeT C TOJIEBON 3aBUCHMOCTHIO HAMATHUIEHHOCTH
6e3 Kaknx-aub0 MPU3HAKOB TOMOJOTMIECKOTO 3 dek-
Ta XoJja wim aHTugeppOMarHuTHOro apdekra XoJ-
Jla, U Jajiee 9TOT BKJAJ He paccMmarpuBaercs. Torja,
AIITPOKCUMUPYST JAHHBIE JIJIsT TOJIEBOM 3aBUCUMOCTHU CO-
npoTuBieHus XoJuta (puc. 5) 3aBUCUMOCTHIO HAMATHU-
YEHHOCTH OT MArHUTHOrO moJjig (cMm. puc. 16) u cie-
Jlysl olipeJieJieHuIo corporusienus Xoiuia (1) 6e3 mo-
CJIEJTHETO UJIEHA, MOXKHO OIIPEE/UTh KOI(PMOUITUEHTHI

550

5 ”
4 - * s - < -
i Lo R
I3) e
& 3 i - _ -
= i - -
Y 9t Pt
OE | - - =
T F =
‘ [
& 0.2F iy B
Q:mol_' [ EEI IIIIII Xy
(0] SIESRSTETEOPITRTES SOPSTRRS BB SRR TEET P PP PP
—0.1p ¢
-0 I R 1 R 1 R 1 R 1 R 1 R 1
'%OO 150 200 250 300 350 400
T, K
Puc. 5. TemnepaTypHble 3aBucumoctn  koadppumeH-
TOB HopmanbHoro Ry u aHomanbHoro R, addekTos
Xonna  nnenok  Nigg7Fe17.4Co4.2Gasg 7.  LLTpuxosas

JINHNA — annpoKCcuMaunsa € nomMouwbo COOTHOLUEHUNA RS =
ap + Bp®, o [[c7'] = 492 - 107% + 2.34 - 10722,
Bl(Om-cm-Tc)™ ] =448-1072 +4.52.107%

HOpMaJIbHOTO Ry 1 anomasbaoro Ry addexros Xosra.
Takast MeTOTUKa pa3/ie/leHnst BKIAI0B 3TUX 3D HEKTOB
omnmcana B padore [14]. Pesyabrar Takoro pasjesneHnst
K03 PUIMEHTOB HOPMAJIBHOTO U AHOMAJIBLHOTO 3ddeK-
ToB XO0JIJ1a TTOKa3aH Ha PHUC. 5.

Koaddumment mopmasibuoro adpderra Xosra oT-
HOCHTEJIBHO €JIa00 3aBHCUT OT TEMIIEPATYPHI I10 CPaB-
HEHHUIO C paHee WCCJIeJIOBAHHBIMU ciutaBamu [eficite-
pa, ncnbrreiBatonuvu MIT [14,16]. Kosdbdunnent ano-
MaJibHOTO 3¢ dekra XoJuta MOHOTOHHO PACTET IIPU TI0-
BBIIIEHUN TEMIIEPATYPhI, KAK U B HU3KOPE3UCTUBHBIX
MeTasIax u cmtaax. g Ni koadduiimenT anoMab-
moro 3ddekra XoJia OTPUIATENEH, HO B CILIABAX C
JIDYTUME METAJIJIaMU MEHsIeT 3HAK B 00JIACTH CPETHUX
KOHIIEHTpAIWii [24], TaK ITO TIOJIOXKATETBHBIN 3HAK 3TO-
ro Ko3pduIueHTa B PacCMaTPUBAEMOM CJIydae C CO-
nepxkanueM Ni 49.7 % ne nmpormBopevuT 3TOH TEHIEH-
uun. s remmeparypHoit 3aBucumoctu Ry cooTHOIIE-
Hud Buna Ry o p”, rae n = 1 1y aCHMMETPUYHOTO
paccesiHust U n = 2 JJisi COOCTBEHHOTO MEXaHW3Ma, U
MexaHU3Ma OOKOBOTO CMelrneHust [25], He mpuMeHUMBI.
st paccMaTpUBaeMoro cirydast poIeypa alpoKCH-
Maruu npuBoauT K 1 = 0.7, 9TO NOATBEPKIACT HEIIPU-
MEHUMOCTb COOTHOIIEHUS BUIa Ry o< p™ 1y onucanus
TeMIrepaTypHoit 3aBucumocTu . /g TemmnepatypHoit
3aBucUMOCTH Ry B heppOMArHUTHBIX CIJIaBaxX B pabore
[26] GbLIa P IOKEHA 3aBUCHMOCTD BAJIA

R, = ap + Bp°. (2)
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3J1eCh MEPBBIii Y4WIEH ONUCHIBAET ACUMMETPUYHOE PACCE-
sIHUE Ha TPUMECSX U UHTePGEPEHIIMOHHDBIN BKJIAT IPHU-
MeCHOT0-(DOHOHHOT'O PaCCEesSTHUsI, U OH OOJIbIITe BTOPOTO
9JIeHA, ONUCKHIBAIOIIETO paccestHre Ha (POHOHAX U BKJIA-
JIbI MeXaHU3Ma OOKOBOT'O CMEIIEHNs 1 COOCTBEHHOTO Me-
XaHU3Ma. YdeT MAarHUTHOTO PACCESTHUSI, T. €. PACCEsTHUST
HA TEMIIEPATYPHBIX (DIYKTYAlIUsIX MATHITHOIO MOMEH-
Ta, IPH IOBBIMIEHHBIX TEMIIEpATypax HE MEHSIET BHJIA
zasucumocru (2). Ha puc. 5 nokazaHo, 970 COOTHOIIIE-
Hue (2) XOpOIIO ONUCHLIBAECT YKCIEPUMEHTAIBHBIE J[AH-
Hble U BTOPOW “WIeH JIefICTBUTEIBHO MEHBIIE IIEPBOTO.
Takum 006pa3oM, MPUXOJAUM K BBIBOJLY, UTO IIPU «CKPbI-
Tom» MII B HU3KOpE3UCTUBHBIX CIlTaBax [ eliciiepa aHo-
MaJIbHBIH 3 dexT Xota BeaeT cebst aHaTOTHIHO OTHO-
POJIHBIM (DEPPOMATHUTHBIM CILJIABaM U TeMIepaTypHast
3aBuCcUMOCTb Kodddurmenrta R, onpenensercs acum-
METPUYIHBIM PACCeSTHUEM U UHTEPMOEPEHIIMOHHBIM Pac-
cestHueM Ha (POHOHAX U MPUMECHX.

4. SAKJIFOYEHUE

MapTeHCUTHEIIH [epexo., B IUICHKAX
Niyg.7Fe17.4Co4.0Gagg 7 siBJIsIETCST CKPBITBIM, TaK Kak
IIPOUCXOIUT B IIUPOKOM JIUAIIA30HE TEMIEPaTyp,
COIIPOBOXKIACTCA MATHATHBIM (DA30BBIM IIEPEXOIIOM, 4

HaMarHUYIEeHHOCTH MapTEHCUTHON M aycTeHHTHOH das

He

Pa3IMYa0TCsd HE3HAYNTEIbHO. TeM He MeHee MapTeH-
CUTHBII [T€PEXOJT, SIBHO MPOSIBJISIETCS B TOBEIEHUN MAar-
HATOCOIIPOTHUBJIEHUSI, KOTOPOE YMEHBINAeTCs B IUa-
mazone 100-250 K mpu moBblieHnn TeMiepaTypbl B
MapTEeHCUTHON (a3e, a 3aTeM BO3PACTAET B AyCTEHUT-
noit daze. Takoe moBeseHne CBA3BIBAETCS C II0/IAB-
JieHneM aHTH(EPPOMATHUTHBIX KOPPEJIANNil IPU HUA3-
KAX TEMIEPATYPAX U PaCCessHHEeM Ha (QIIYKTYaIIsX
MarHUTHBIX MOMeHTOB. KoaddunmeHT aHOMAaJIBLHOIO
adderTa XoJma XOPOITO OMUCHIBAETCS COOTHOIIEHU-
eM Ry, = ap + Bp?, XapaKTepHBIM I OJHOPOJIHBIX
dbeppOMarHUTHBIX CILJIABOB. BTOpOit WjieH B 9TOM BbI-
paKeHnH, COOTBETCTBYIOIUI MEXaHM3MaM PaCCesTHUsT
Ha HoHOHAX, COOCTBEHHOMY MEXaHU3MY U MeXaHN3-
My GOKOBOT'O CMEITEHUSI, CYIIIECTBEHHO MEHbIIIE TIePBO-
ro 49ieHa. DTO yKa3blBaeT Ha JOMUHUPYIOIIYIO POJIb
ACUMMETPUYIHOIO DPACCESAHUA U HUHTEPMOEPEHIIMOHHOTO
[IPUMECHOTO-(DOHOHHOTO DPACCESHUA JJIs PACCMaTpU-
BAaE€MOTO HU3KOPE3UCTUBHOTO cocTaBa. llosyueHHble B
COBOKYITHOCTHU 3KCIEPHMEHTAJbHbIE JAHHbIE YKa3bIBa-
I0T Ha HE3HAYUTEJIbHbIE U3MEHEHHUs KaK B CyMMAapHOil
ILUIOTHOCTHU COCTOsiHUI Ha, ypoBHe Pepmu, Tak U B pac-
[peJieJIeHn  d-COCTOSTHUIT C MPOTUBOIOJIOXKHBIMYA UH-
JeKCaMM CIUHA IIPU MAPTEHCUTHOM IIEPEXO/IE.
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