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BrepBble HccilefoBaHa MAaTHUTOCTPUKIINS 00pa3noB cuctembl Ga, Fe;_, NiCrO4 (x = 0.2, 0.4,
0.6, 0.8). OGuapyxeHo, uto o6pa3ubl coctaBoB ¢ £ = 0.2, 0.4 u 0.6 B HM3KMX TeMmmepaTypax
UMeT GoJblIMe 3HAUEeHUs 0GbeMHOiH MarHuTocTpukimun (w ~ —4 « 107%) u ee npoussomHoi
(dw/dH ~ —4 - 10~8 371). Vcranosneno, uro uzorepmnl w(H) B HU3KHX TemmepaTypax
MOTYMHAIOTCA KBagpPaTUYHOMY 3aKOHY. I aiijleHo, YTO Yy COCTaBa C HaWOOJBIINM COXepKAHUEM
HeMarHUTHbIX MOHOB Gag gFe( o NiCrO4 mnpomosbpHass m momepeyHasi MAarHUTOCTPUKIUA HMEIOT

MOJIOKHUTENbHBIN 3HaK.

HccnenoBanue pazdaBieHHBIX (DEPPUTOB CHCTEM
CuGa Al Feg 9,04 [1] u CuGa,Aly,Feq 3,04 [2]
10Ka3aJo, 4yTO N0BeJleH1e MarHUTOCTPUKLMHU Y COCTABOB
¢ (ppycTpUPOBAHHOH MarHUTHOU cTpyKTypod (z > 0.5)
1 (z > 0.3) COOTBETCTBEHHO SIBJSIETCS aHOMAJbHBIM.
Pbio 00HapyKeHO, 4TO NPOLO/IbHASL || U ONepedHast
A_ MarHUTOCTPHKLHW HMEIOT MOJOKHUTENbHBIH 3HaK U
npuONU3UTENBHO PaBHBI M0 BesanuyuHe. PTo o3Hauaer,
4YTO MAarHUTOCTPHUKLHKS 32 CUET TeXHUYECKOT0 HaMarHu-
YMBaHUS He3HAuWTeJbHA, a, B OCHOBHOM, HabJronaeTcs
MaTrHUTOCTPUKLHKSI napamnpoliecca. TakxKe HalgeHo, 4TO
y 3THX (eppuTOB 0O0beMHAss MArHUTOCTPHKLHS w B
HeCKOJIbKO pa3 6oJiblile, yeM BeJUUHHA w Y (PEPPUTOB C
He()pyCTPUPOBAHHON MATHUTHON CTPYKTYPOH.

B cBfA3M ¢ 3TUM NpeACTaB/sAN0 HHTEPeC HCCe10BaTh
NOBeJleHHe MarHUTOCTPUKLHUH (DePPUTOB-XPOMHUTOB C
(bpyCTPUPOBAHHOHN MarHUTHOH CTPYKTYpPOH.

PosTomMy B KauecTBe OOBEKTOB HCCJENOBAHUS Obl-
Jnu  BbiOpaHbl o6pasubl cucteMbl Ga,Feq , NiCrOy4
(z =0.2, 0.4, 0.6, 0.8), KoTopele, cormacHo Mécc-
0ay3poBCKHUM HccjenoBaHusim [3], umewT GpycTpupo-
BAaHHYI0 MarHWTHyW CTPYKTypy. s 3THX cocTaBoB
BIIEpBbIe HCCJIEIOBaHbl TeMIepaTypHble U TMOJieBble 3a-
BUCHMOCTHU NIPOLOJbHOU )\” , IOTIEPeUHOR A, 00BeMHON
W W aHW30TPOTHOM \; MarHUTOCTPUKIIMH B MArHUTHBIX
nonsix no 12 xP B unrepBasne temnepatyp ot 80 1o
400 K.

Pa puc. | nokasaHbl 3aBHCHMOCTH CIOHTaHHOH Ha-
marnuueHHoctd og(T), npomonbnoit A (T'), nonepeu-
Hoi A_(T'), anusorponHo# A¢(T) u ob6bemHOH w(T)
MarHMTOCTPUKIMUH obOpasua ¢ = = 0.2, cHATBIe B M0Je
H =12 kP. Buzno, uro sasucumoctu A\(T), A_(T),
M(T) n w(T) HOCAT cnoXKHBIN XapakTep. Ppu sTom Be-
JUYHHA W HMeeT 6oJblioe 3HaueHHe (w ~ —4.0 - 1074
TMpH TeMIepaType KHMIKOTO a3oTa). TemneparypHble H
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Puc. 1. TemmepaTypHble 3aBHCHMOCTH CIOHTAHHOI HaMarHu-

uennocTH o (T'), npononeroit X\ (T'), monepeunoit Ay (T),

annsorponHoilt A¢(T) n o6bemHOH w(T) MarHUTOCTPHKIHIL
tdeppura Gag.2 Feg.g NiCrOy4, cHsiThle B moe H =12 k9

MOJIEBbIE 3aBUCHMOCTH MAaTHUTOCTPUKLIMU [IJIST COCTABOB
¢ x=0.4 u 0.6 UMeIOT aHAJOTUYHBIH BUJ.

P a puc. 2 npuseseHsl H30TepMbI IPo0IbHON A\ (H ),
nonepeunoil A_(H), o6wvemHol w(H) u aHM30TpOIN-
Hoit A;(H) wmaruutocTpukuuii Qeppura ¢ z = 0.2,
cHsiTele nipu Temneparype T = 109.5 K. Bennuunsl w
M ¢ PACCUMTHIBAJHCh COOTBETCTBEHHO 110 (DOpMyJsaM:
w= )‘H +2 _u M\ = )‘H — A_. BunHzo, uto B 60/JbIINX
noJisix 3aBucuMocTH N(H) u A_(H) HOCST M30TpOI-
HbI XapakTep. OfHaKO cleyeT OTMETHTb HeJMHeHHbIH
POCT BeJIMUMH A M A_ C yBeJHYEHHEM MOJIs, T. €. Ha
kpuBbIX X|(H) v A_(H) B nonsx H >4 kP umeercs
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Puc. 2. Vsorepmel npononsroit A (H), nomepeunoit Ay (H),

o6wvemuoil w(H) w annsorpornHoit A (H) MarHuTOCTPHKIHH
depputa Gag.2 Feg.g NiCrOy4, custee mpn T'=109.5 K

u3rn6. Tak kKak npu 3TOH TemmepaType BesnuuHa H,
coctaBssier mnpubauzutenpbHo 40 P, To anomanbHOE
nosenenne usorepm A (H) u A (H) He cBs3aHO C
MarHUTHOH aHU30TpOTHeH.

Pa puc. 2 takxke BHAHO, uTO H3oTepMa w(H) B
006J1aCTH HHU3KHX TeMmTlepaTyp MMeeT aHOMaJbHbIH BU.
Ppu atom 3aBucumocty w(H) past o6pasuoB ¢ z = 0.2
u 0.6 B mongx H > 2 kP u gng cocraBa ¢ £ =04 B
noasix H > 3.5 kP skcrpanosnnpylorcst KBagpaTUUHbIMH
3aBUCHUMOCTSIMH C BeTBSIMH MapadoJibl, OMyIIeHHbIMH
BHM3. CJ/leflyeT OTMETHTb, YTO NPU HCCJEOBAaHUM Mar-
HUTOCTPUKIIMU CJaaBoB [4] ObLIO yCTAHOBJIEHO, YTO
n3otepmMbl w(H) craHoBsiTCs napaboJUYecKUMH B 00-
JIACTH COCTABOB, COOTBETCTBYIOLUIMX COCTOSIHHIO CITHHO-
BOTO CTeKJIa.

Takum 06pazom, oOHapyKeHHOe NOBeeHHe H30TepM
00beMHOH MarHUTOCTPUKUHH w(H ) MOATBep:KIaeT Ha-
Juure (GpyCcTPUPOBAHHOH MarHUTHOH CTPYKTYDH B HC-
cJIeflyeMbIX (heppHUTax-XpOMHUTAX.

B pa6orax [5, 6] npu uccneroBaHUY MarHUTOCTPHK-
WA MapraHel-LUWHKOBHIX (PeppruToB OblJIO MOJYYEHO,
uTo npousBonHasi dw/dH wnMeeT 3HAYUTENbHYIO BeJH-
uKHy, NpUOIM3UTENbHO paBHYyl —(1 +2) - 1079 P~ 1.
ABTopbl OTMeYalT, uTO Takasi 00Jbluas BeJHYHHA
dw/dH vMeeT MeCTO JHIIb B AHAMarHUTHO 3aMellleH-
HBIX (DeppuTax, TOrna Kak B OOBIYHBIX (DeppUMarHeTH-
Kax 00beMHasi MarHUTOCTPHUKIIUS NIPeHeOpeKuMo Masia
(dw/dH ~ —5 - 10712 P 1) [7].

Hns ncenenyemMbix Hamu o6pasuoB ¢ x = 0.2, 0.4
u 0.6 HalimeHo, 4TO BeJMuUWHA TNpousBogHOH dw/dH
NpU TeMnepaType XKHAKOro a30Ta, pacCUMTaHHAs B N0J€
(10.5 + 12.2) kP, cocraBaser —39.3 - 1072, —6.63 x
x107° u —43.0 - 107 P! coorserctBenHo. Prtu
3HaueHus 6oJjiee ueM Ha MOPSIIOK NPEBBILIAIOT BEJUUHHY
dw/dH , nony4ennyio B padorax [, 6].

C/iemoBaTe/bHO, MOXKHO CHeJaTh BBIBOA, UTO (PPYCT-
palisi MaTHUTHBIX CBsI3el B (peppUTaX-XPOMUTAX TIPU-
BOIHT K G0JbIIOH BesnuunHe dw/dH .

Onnako nnist gepputa-xpomuta ¢ = 0.8 3aBUCHUMO-
ctu AY(T), A (T), \(T) n w(T) HOCAT COBEPIIEHHO
npyrod xapakrtep. ss aToro obpasua temnepaTypHbe
3aBHCHMOCTH CIIOHTAHHOH HamarHudeHHocTH o4(7T),
nponosbHo# \(T), nonepeunoit A (7T'), aHu30TPONHOK
At(T) n o6beMHOlN w(T) MarHUTOCTPUKIUH, CHSTHIE B
none H =12 kP, npexncrasnensl Ha puc. 3. Bugno, uto
B OT/iMuMe OT 00pasuoB c 3ameulenvem z = 0.2, 0.4
u 0.6 nnst cocraa ¢ z = 0.8 3HaueHust A u A_ 10-
JIOXKUTEJbHBI BO BCEM HCCJEOBAHHOM MHTepBasie TeM-
neparyp, npuuem A_ > \|. Po-BuarMoMy, oIHHAKOBbIH
3HaK MarHUTOCTPHUKLMHA A ¥ A_ HaG/0IaeTcs TOJIbKO
y (epprTOB, MMEIOIINX 3HAUNUTENbHYI0 (PYCTpaLHiO
MarHUTHBIX CBsi3eil. Tak, HampuMmep, MOJOXKHUTEJbHbIE
3HaUeHHsT | M A_ HMeJH MeCTO y pa30aBleHHbIX
¢deppuroB cucrem CuGa,Al,Feq 5,04 (2 > 0.5) [1]
u CuGa,Alg,Fes 3,04 (2 >0.3) [2]. B uccaenyemom
o6pasie GaggFegoNiCrO,4 370, OueBHIHO, CBSI3aHO C
6OJILIIKMM COlepXKAaHHeM HeMarHuTHbX HoHoB Ga’t B
A-nonpemerke.
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Puc. 3. TemnepaTypHble 3aBHCHMOCTH CMOHTAHHOH HaMarHu-

uennoctH o, (T'), npononsroit X (T'), monepeunoit Ay (T),

annsorponHoit A¢(T) n o6bemHOH w(T') MarHUTOCTPHKIHIL
teppura Gag.g Feg.o NiCrOy4, cusiThle B mose H =12 k9

HccnenoBanve 1M30TepM MarHUTOCTPUKIHM (eppH-
ta-xpomuta Gag g Feg o NiCrO4 nokasasno, uto Bo BceM
MCCJIeIOBAHHOM HHTepBaJsie TeMIepaTyp 3aBUCHUMOCTH
AN|(H) u A_(H) B 60/bLIMX MOJSAX HOCAT H30TPOMHBIH
XapakTep, TOrAa Kak B MajbiX mosasx no H < 1.5 kP
OHH aHH30TPOTIHBI.

Taxxe nns cocraBa GaggFegoNiCrO4 monyuyeHo,
4yTo BeJM4YMHA w npu Temneparype T = 87.5 K 3za-
BHUCUT OT MOJS N[O KBAaJAPAaTHYHOMY 3aKOHY, OQHAKO
C BeTBSMH mapaboJibl, HanpaBjeHHbIMH BBepx. Cuie-
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LlyeT OTMETHTb, 4YTO NOHOOHBIe 3aBHcHMOCTH w(H)
TMpH TeMIepaType KHIKOrO a3oTa OOHApyXKeHbl HaMH
nast paszdasnenubix GepputoB CuGaggAlggFegsOy4 u
CuGaU,4A10,gFeUISO4.
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