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JlocmipkeHO MarHeToomip Ta BU3HaueHO (epoMarHiTHy asizorpomito omopy (PAO) amophHUX MeTaneBHX
ciaBiB (AMC) FeglIMsBis Ta FeslIMsBy, IIM = Ti, V, Cr, Mn, Fe, Ni, Co. 3anporioHoBaHO cXeMy PO3paxyHKy
DAO 3 BUKOPHCTaHHSIM €HEPreTHYHUX 3alexKHOcTel rycTuny enekrponHux craHiB N(E). ITokasaHo, 110 HOBEIiHKY
DOAO AMC npu 3miHi Ty IIM MOKHA NOSICHUTH JIMILIE 3 ypaxXyBaHHAM 3MiHM OOMIHHOIO PO3LIEIUICHHS 30H. Pazom
3 THM, Y3TOKEHHS 3 €KCIIEPUMEHTOM MOXKHA JOCATTH, BUKOPUCTABIIY [TAPAMETPH, SKi BKa3yIOTh Ha 3HAYHHIl BHECOK
B eJIEKTpoonip SU-po3citoBaHHS, IO MPOTUPIYHTH XapaKTePy TEMIIEPATYyPHUX 3aJEKHOCTEH eJIEeKTPUYHOrO OIopYy.
IMokazaHo, 10 116 IPOTUPIYYs YCYBAETHCS IPH BpaXyBaHHI HEOJHOPIJHOCTI aToMHOI cTpykTyp AMC.

KrouoBi cioBa: amopdHi MeraneBi CIUIaBH, MAarHeTOONIp, I'yCTUHA EJEKTPOHHMX CTaHiB, (epoMarHiTHa

aHi30TpOMis OIopY.

Cmamms nocmynuna 0o pedakyii 22.01.2009; npuiinsama oo opyky 15.03.2010.

JlocmipkeHHsT  TIOBEIIHKM  €IIEKTPOONopy B
MarHiTHoMy moji, a6o marderoomnopy (MO) — omun 3
BOKJIMBHX METOMIB  ONIEpKaHHS iH(opmamii 1mpo
MEXaHi3MH pO3CIlIOBaHHS EJeKTPOHIB IpOBiTHOCTI. B
IOMY  BIJHOIICHHI,  HAaWOUTBII  iH(GOPMATHBHOIO
BEJIMYMHOIO, Ky MOXKHa OZIEpKaTH i3 3anexHocred MO
b Bim Hampyxkenocti marHiTHOro mojs H, € Tak 3BaHa
dbepomaruiTHa anizotporis exektpoornopy (PAO), ska
BU3HAYAETHCA 5K [1]:
©Ap 0 _ Py b

g r 0 Es p_o ,
Je ' Ta 'r— eJeKTpPHUYHHUN OMip B MapaneIbHOMY Ta
MEPIEeHANKYSIPHOMY 10 HANPSIMKY CTPYMY MarHiTHHX
noAX, a 5= (U3) p, + (23) p. -

JlBocTpymMOBa MOJENb MPOBIAHOCTI, PO3TIISIHYTa
Kemmbemom, ®eprom Ta Jhxeomom (KOJ) [1],
no3Boriia yerinmHo onucatd @AO NUIIXOM BpaxyBaHHS
JIOJATKOBOTO PO3CIIOBaHHS HOCIIB MK CTaHaMHu 3i
crmiHamu ,Bropy’ Ta ,BHHM3", SKC BHHUKAE 3aBISAKH
HasIBHOCTI CIiH-OpOITANBHOrO 3B'sI3Ky. Bibln 3aranbHui
miaxig B pamkax Tiei sk Momeni [2] maB MOXIIMBICTH
orpumaru piBHsHHS U1 DAO y BUrISi:

D)

g&Ap 9 - Y (Py - Py )’ . 2
groas (pgd*+p§)(pgd- +p§)
Tyr res Ta fgg — BHECKM B EJIEKTPOOIIp, SKi

BUHMKAIOTh 33 PaxyHOK PO3CIIOBAHHS S-€IEKTPOHIB Y
BifbHI S-cranu (S-SposcitoBanns) Ta O-cranm (S-d-
po3ciroBaHHs) 3 pisHOIO opienTaniero cmina (( abo - ),
BINMOBITHO. B 1boMy piBHSHHI OPUHHATO, IO

327

=l =l 32 JOMOMOrOI IHOTO PIiBHSIHHS BIAIOCS
ycrinmao mosicautu 3minu (Dr /r )s Tipu 3MiHI cKiTamy He
TITBKH JUTSI KPUCTAIIIYHUX CIUTaBax, ane i psaxy AMC [2].
3rimHo 3 [2], BiaminHOCTI y 3HaueHHsX (Dr/ro)s mis
KpHCTaIiuHKX cruiaBiB Ta st AMC 3yMOBJeHi, B epury
4epry, BUCOKMM 3HAUCHHSM [ Ui OcTaHHIX. OmHak,
BHCOKI 3HAUCHHS [, MPUTAMaHHI aMOp(QHOMY cTaHy
JAf0Th KiJbKiCHE Y3romkeHHs 3HaueHb (Dr/ro)s mumie
TOMi, KONHU sy AOCUTH Onu3bKe 10 I [2, 3]. Ocranue
O3Ha4yae JIOCUTh 3HA4YHy pOJb B  EIEKTPOOIOopi
MortTiBchkoro SO-poscitoBaHHS Ta 3MEHINCHHS PO
posciroBanns ®abepa-3atiMaHa, SIKIIO BOHO BU3HAYAE I

Ockinpku, B piBHsHHI  (2) mepembavaeThes
3aJekHicTh I Bifg ryctunu enektporuux ctadis (I'EC),
TO, SIK TpaBWIO, TIIOSICHEHHS  pe3yJibTaTiB MO

nocnimpkenHio ®AO BuMarae BUKOPUCTaHHS JaHHUX TIPO
enektpouny crpykrypy (EC). Ilpote, Take MOsICHEHH:I
MPOBOAUTBCS 3 BUKOPUCTAHHAM  CXEMaTHYHHX
sanexxHocteit TEC [2], ski He MOXYTh JaTH MOBHOT'O
YSBJICHHS TIPO PEaJbHE CIIBBIAHOMICHHS MIiX I'ss Ta I g
BiacHe, Taka TOYKa 30py BiACTOOETHCS 1 B [3].

Tomy, MeTOIO Ti€l POOOTH € JOCHIKCHHS BIUIUBY
nerytounx komioneHTiB Ha DAO AMC cucremu Fe-B ta
IHTEepIpeTamiss IMX  pe3ylbTaTiB 13  3aJy4eHHSIM
pe3ynbTatiB po3paxyHky ix EC.

Marueroomnip AMC FegsBis Ta FegoByo, neroranmx
TepeXiTHUMH MeTajlaMu B KIJIBKOCTI 5ar.%
JOCHI/DKYBaIM TP  KIMHATHIH — Temmeparypi 3a
CTaHJapPTHOIO YOTUPHOXTOUYKOBOIO METOAMKOIO B TIOJI 10
200 xA/M, o gocraTHbO s HacuueHHss MO npu 000x
OpIEHTAIlIAX MATHITHOTO ITOJIA. 3pasK I TOCHTIIKCHb
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BUPI3aJIH 13 CTPIYOK HIMPHUHOIO Oisist 1 MM Ta TOBIIMHOIO
20-30 MKM, BUTOTOBJICHUX METOJOM CITIIHIHTYBaHHS 3
posmiaBy. Ockinbku, 3HaUYeHHT MO BUSABUIIUCSA MMM,
10 BennmunHy ©OAO Bu3HAYaIM 3a  JOIOMOTOIO
HAOJIVKEHOTO PIBHSHHS

(Dp/r o)s =Bs||' BS’\ !

ne  bs=(rusto)ro MO 1npu HacHYeHHi
mapanenpHomy(]) Ta  mepmnenaukymnspaomy(")
HAIpsSMKY CTPYMY MAarHITHHX TOJIAX, fy Ta [l
CNIEKTPOOITip y MarHiTHoMy momi H Ta 3a Horo
BIJICYTHOCTI, BiJIIIOBITHO.

PesynmpTati aHamizy moiapoBUX 3aynexHocTer MO
Oyau omy6riikoBani Hamu B [4]. 3anexuicte DPAO
(Dr It o)s Bin pizuuii DZ mix mopsiakoBumMu HoMepamu Fe
ta JjeryounM 3d-komrnonentom B AMC FegsBis Ta
FegoB2o 300parkena Ha puc. 1.
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Puc. 1. 3anexuocri (Dr/ro)s Bix DZ mpu 7 =293 K
it AMC FeglIMsBgs (+) ta FeslIMsBy (1) Ta
pe3yapTar pospaxyHky mis AMC  FeglIMsBys
((O®) 1a FesliMsBy (O, ®) (cBitni 3Hauku —
cxema I, temni — II). Ha BcraBmi — HOpMoOBaHi
3ajexHocti (Ha 3HadeHH: (Dr /r g)s AMC 3 I[IM=Cr).
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Puc. 2. Eneprernuna 3anexuictb Ng. (E), Ny (E)
(1,2) ta cymapuoi T'EC N(E) (34) AMC FegBi4
(1,3) ta FegoByo (2,4), Bimmnosiaxo [5].

Ha puc. 2 300pakeHi pe3ynpTat po3paxyHky EC
wit AMC FegBis Ta FegBy, BukoHani B [5]
KOMOIHAITIEF0 ~ MOJCIIOBAHHS  CTPYKTYPU  METOJOM
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MOJICKYJISIDHOT JMHAMIKM Ta JIHIHHOTO HaOJKEHHS
«muffin-tin»  opbiraneii. KopekrHictb TaKOro
pospaxynky w1t AMC  FegByy  minTBepmkeHa
(doToeMiciiHUMH JOCTIKEHHIMU [6]. BuagHo, mo sk
N(E), tax i N-(.y(E) st AMC FegeBia Ta FegoBoo mocuts
O0mm3bKi. BinmmiTiMo, 110 MOAIOHMHA CHIEKTP OTPUMAHO B
[5] i mir AMC FesBos. OcobauBicTIO HUX CIEKTPIB €
posramryBanns piBHs ®Depmi Ha cmagsiii obmacti 'EC
BHUIIIC MAKCUMYMY MiI30HU 31 CIiHAMH «Bropy» (Imia30HU
3 OGINBIIOID CIIHOBOK 3aCEJICHICTIO), ajieé TOYHE HOro
TIOJIO’KEHHS € HEOAHO3HAYHUM. OCKIJIbKH, SIK BBAXKAETHCS
B [7], mix AMC FeB BemuunmHa OOMIHHOTO
pO3LIEIUIEHHST 30H HE3MiHHA, TO, B IEpIIy 4epry, Ie
3YMOBJIEHO HETOYHOCTSIMA TEOPETUYHHUX PO3PaXYHKIB,
[0 TPU3BOAUTH JO JCSSIKHX BiIMIHHOCTEH Y TOBEIiHII
I'EC Ha xpasx 3oHH. KpiM TOro, mHOJIOKEHHS PpiBHS
depmi Oyne Bu3HAUaTHCS PO aToMiB By
¢opmysBanHi EC 1ux cIuiaBiB, 4d € I1i aTOMH JOHOpaMU
[5, 7], uun akuentopamu enekTpoHiB [8].

o crocyerbest 3Min EC AMC nipu nerysanni [1M,
TO iICHYIOUI TPYAHOLII BpaxyBaHHS KPiM TOIOJOTIYHOTO,
1ie i ximMiuHoro 6imkHBOro mopsiaky [7, 9, 10] He naroTh
OHO3HAYHOI BIJANOBiAI PO OCOOJIMBOCTI  BIUIUBY
nerytodoro komroneHty Ha EC. IcHye aBi nmomiHyroumx
TOYKH 30py, BiamosimHo 3 skumMu EC AMC 3 aBoma
MeTaJaMi MO)KHAa PO3IJISJAaTH B MOJIENI YKOPCTKOI 30HU
abo momeni posuieruienoi 30ouu [10]. Yacto BBaxaroTh,

II0O OCTaHHA MOJAENb OIUIBII aJEeKBATHO OIUCYE
enektponHi BiactuBocti AMC 3 DZ3 2 [7, 10]. OnHak,
0arato  eKCIepUMEHTANTBHUX  (DAKTIB  3HAXOATH

MOSICHEHHS. 1 B MOJENI JKOPCTKOI 30HH, BIIIOBITHO 3
sikoro criekTpu 'EC He 3MIHIOIOTBhCS IMpH JICTYBaHHI, a
3MIHIOETBCS JIMIE TOJOKEeHHS piBHA Depmi 3aBasku
3MiHI CEpeIHbOI KUIBKOCTI €JIEeKTPOHIB Ha aTOM.
30KkpeMa, pe3yabTaTh  PEHTTCHIBCHKUX  eMIiCIHHHX
nocnipkerb it AMC 3 ManuM BMICTOM JIETYHOYOI
nomimmku (1o 5-10 ar.%) naroTh Baromi apryMeHTd Mpo
3aCTOCOBHICTh Mojeni sxopcTkoi 30uu [9, 11]. Ockinbku
Taka MOJENb OLIbII MpocTa i moTpedye manux mnpo EC
snme 6a3oBoro AMC, a BMICT JIETYIOUMX KOMITOHEHTIB y
mocmimkennx AMC wmanwmii, To came BOHa 1 Oyma
MIPUIHATA 32 OCHOBY.
JIJIs TIOAUTBIIIOr0 aHai3y, PiBHAHHS (2) 3alUIIEMO Yy
BULJISL
@Dro _ ga -a )t
Mo g (a- +1)(a_ +1)

(4)

Jea=rgfaa.=rgylls

Bigomo, 1m0 enexktpoomip npu SO-posiroBaHHi
MPOITOPLIMHUKA MaTPUYHUM €JIEMEHTaM IIepexoay Ta
I'EC d-enekTpoHiB BiANOBIAHOI CIIHOBOI Opi€HTAII].
[puitesBm, oo crin-3anexHoro € e [EC Ha piBHI
@epmi [2], moxHa BBaxkatd, mo I =ANg(Ef) Ta
ro=AWNg. (Ef), 1e 4 — nesxa moctiiiHa Uit HaHOl
CHCTEMH, 3aJIeKHA BiJl MATPUYHUX EIEMEHTIB MEpexomy.
Le no3Bossie 3amucaTy 8- Ta a. y BUIJISALL

a—=r 4 /r<=h Ndf(EF) (5)
a.=r g /r «=hNg. (EF)
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ne, h=(A4/r &) — nesixuii koedirienT.
3 piBusisb (4) Ta (5) otpuMaemo:
alg — 912(Nd—(EF)' Nd, (EF))2 .
rogs @+hN-(Ep))@+hN, (Ep))

3 piBasuns (6) BumHO, 1m0 ®AO BH3HAYAETHCS B
MLy Yepry Pi3HUIICIO TYCTHHH CTaHiB O-eJIeKTPOHIB Ha
piBHi @epmi a1s  mA30H 3 PI3HOIO  CHIHOBOIO
OpI€EHTAITIETO.

Jns Toro, 1106 inteprnperyBati 3anexHicts (Dr /1 o)s
Bil THUIy JIETYIOUOI JOMIIIKH HEOOXIAHO BHUPIIIUTH
HacTymHe. 1) BU3HAYUTH TMONOXKEHHS piBHS Depmi B
6azoBomy AMC; 2) orinutu Benuuuny h; 3) Bpaxysatu
3Minu Ef ripu neryBanHi.

Jnst toro, mo0 po3B‘sA3aTH mepury MpoOIeMy
MpOaHaIi3yeEMO eKCIIepUMEHTAJIbHI BEITHYMHH,
nporopuirini TEC Ha piBHi Depmi, 30kpeMa eNeKTpOHHY
TEIUIOEMHICTD, KOE(DII[IEHT TeMIlepaTypHOI 3aJIeXHOCTI
SIKO1 BM3HAYa€Thes mepeBakHo BeamunHoro N(Eg) [10],
a00 Ny(Ef), 3Baxkaroun, mo came O-eleKTpOHHM IalOTh
ocHoBHMI BHecOK B ['EC nobnu3y piBas ®epmi. 3rigHo 3
[2,12], ueit xoedimient ckmamae 9,0, 6,6 Ta 58
M)I)K/(MOJ'H)>K2) a1 AMC FegsBis, FegoBoo Ta FessBos,
BignosinHOo. Tomy, Ha puc. 2 piBerp Depmi s AMC
FegsB14 mouineHO BuOpatu moOIu3y MakCUMyMy, a JUIst
AMC FezsBys — B Minimymi kpuBoi Ng(E) (ui Touku Ha
puc. 2 mo3HaueHi 4 Ta B, BIANMOBIAHO), IO, A0 pedi,
KOPEJIIOE 3 KOHIICHTPAIIHHUMH MexaMu cTiiikocti AMC
Fe-B 3a Haremem-Taykom [11]. Ilpu Takomy BuGOpi
BIJIHOIIICHHS TYCTHHM CTaHIB B TOUkax 4 Ta B ckianae
npubim3Ho 1,25, 1m0 y3romKyeThes 3 BiIHONMICHHIM
KOE(]IIIEHTIB SNEKTPOHHOI TEIIOEMHOCTI i 1ux AMC
(~1,55). inxom mnoriuwo, 1o pieeHp Gepmi mis AMC 3
MPOMIXXKHAM BMICTOM OOpy OYyAyTh JIeKaTh MiX IHUMHU
Toukamu. Takuii BUOIp MPOTUPIYHUTH 3apSIOBOMY CTaHy
aToMiB OOpy, SK IOHOPIB EIEKTPOHIB, MPOTE IOCHTH
JoOpe  Y3TOIPKYETBCS 3 iX aKIENTOPHOI IPUPOJOK.
JopeuHo BiamiTuTH, 110 1wioma i KpuBow Ng(E) mix
Toukamu A Ta B Ha puc. 2 ckinagae 0,7 craHis/aToMm, 110
JIOCUTh J100pe Y3TOMKYEThCS 3 pisHuIEo d-cTaHiB B
AMC FegBiy 12 FersBys 3 ypaxyBanHAM 3apsigoBoro
crany 6opy 3,2 en/atoM, oTpuMaHy, Hampukian, y [8].
Kpim nporo, Takuit BuOip nonoxeHHs pisHs Depmi Oyne
HalKpamM  YUHOM  3aJOBOJIBHATH  pe3yibTaram
HU3BKOTEMIIEpaTypHuX BuMipoBaHb DAO, ska s
AMC FegsBy5 ta FessBos cranoButs 0,90 ta 0,35 9%,
BignoBigHo [2], a mits AMC FegyByy NEXUTh B Mexkax
0,55 no 0,62 % [13]. Ockinbku, 3rigao 3 (6), s
BemuunHa 3anexuth B nepury depry Bim (Ng(Ef)—
Ng- (Ef)), To tipu He3MiHHOMY OOMiHHOMY PO3MICIUICHH],
HaBeJeHUI BUOIp MoMoXKeHHS piBHIB DepMi € IUITKOM
00IpYHTOBaHHH.

Jns  mpoBedeHHS ~— BIANOBIAHUX — MOJAENBHUX
PO3paxyHKiB HEOOXiaHO oriHuTH BennuuHy h=A/r «. Sk i
B [2], Oymemo BBa)kaTH, 110 A Maii)ke HE 3aJIeKUTh Bij
KOHLIEHTpalil Ta TUIY JOMIIIKH, SIKIIO 3HEXTYBAaTH
PE30HAHCHMM PpO3CIIOBaHHAM Ha TaK 3BaHI BipTyalbHI
3B's13aHI CTaHW, SIKIi B KPHCTAJIYHUX (epoMarHeTHKax
BHHHKAIOTh 3aB[SIKM BIUIMBY MEBHUX aTOMIB JOMIIIKH.
Ile mnpumymeHHs € I[JIKOM JIOTIYHHM, OCKUIBKH
BHACHIZIOK (uykTyamiii Gmwkaboro mopsiaky (BIT),

(6)
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xapakrepHux a1 AMC, pe3oHaHCHHH XapakTep LuX
CTaHIB MaJIONMOBIpHHH. SIKIIO TOYHO HE 3aJaTHCS
MeXaHi3MaMH PO3CiFOBaHHS, TO BPaxyBaTH 3MiHHU [ s IPH
JIETYBaHHI JIOCUTH CKJIaaHO. 30KpeMa, 3HayHa 3MiHa [ g
MoOXe OyTH cripuuuHeHa edekramu riopuan3amii Mix Sp-
ta d-cramamu, OpHAaK, OCKIABKM TiOpHUAN30BaHI CTaHH
ICHYIOTh TIepEeBaXHO Ha Kpasx O-30Hu [6], a piBeHb
®epmi AMC Fe-B posminienuii fganeko BiJ HHX, TO
BIUIUB TaKUX CTaHiB Oyjie MOPIBHAHO MajuM. Xoua
CTaJicTh BeNMYMH A Ta [ CTPOro HE JOBeleHa, B
NoAajbpIIoMy OyleMO BBaXKaTH, IO IS OJIM3BKUX 3a
ckimagoMm AMC nmapamerp h 3aJIHIIAEThCS CTaIHNM.

Hnsa ominok h Bukopucraemo 3HadeHHs DAO,
onepskani it AMC FegsBis Ta FegoByo [2,13]. Tpu
pospaxynkax piBeb ®epmi Er AMC FegsBis Ha puc.2
OyB BHOpaHuWii femo JiBime TOYKH B, Tak 1100
BpaxyBaTH HE3HAYHY PI3HUIIO KiTbKOCTI 3amoBHeHuX d-
craniB y AMC FegsBis 1 FegsBis. B Takomy Bumaaky

pospaxyHok 3a  piBHsHHsM  (6) mpu  g=0,01
Y3TOMKYBAaBCSI 3  EKCIIEPUMEHTAJBHOK — BETHMIUHOIO
(Dr/rg)s»0,90% [2], sxmo mokimactu h»2,2 eB

atom/cran. Pisenr Er AMC FegByy OyB Bu3HaueHuit
3BOPOTHHUM HIISIXOM: HOTO TIOJIOXKEHHSI BUOUPAIN TaKUM,
mo6 npu oOpaHux 3HaueHHsX h i ¢ pospaxoBaHa
BemuunHa (Dr/ro)s BiAmoBizana excriepuMEHTATBHOMY
sHauenHto 0,55%, sike orpumano mpu pocmimkenHi ®AO
AMC FegoBy [13]. Biamitumo, 1o pospaxosana 3 Ny(E)
KUTbKicTh cTaHiB Mix piBHIMH Depmi AMC FegsBis Ta
FegoBog Habmmkeno cxinagae 0,33 craHiB Ha aToM, a I XK
Pi3HHUIA 3 ypaxyBaHHAM ckianaiB nopisHioe 0,3 craHiB Ha
aToM.

3miny Ef mpu neryBaHHI MOXKHA 3HAWTH, 3HAIOYH SIK
3MIHWJIACh KUIBKICTh 3aHATHX CTaHiB P JIETyBaHHI.
JlificHO, KiJBbKiCTh 3aliHATHX O-CTaHIB y pO3paxyHKy Ha
onun atoM B AMC Fey,B, ctanoButh Qqy 0):dee(lOO-
X)/100, ne Zgre — KiTBKICTh O-eNIEKTPOHIB B aTOMi 3ai3a.
Y AMC Fey.,JIM,B, 1 x BemuduHa CTaHOBUTHME
Qd(l):[ZdFe(100-X-y)+Zan y]/100, ne Zgv — KimbkicTs d-
eNeKTpoHiB B aromi [IM. Pi3Humsg B  KiIbKOCTI
CJICKTPOHIB HA aTOM JOPiBHIOBATUME DQy=Q,"-Q,M=
(Zore—Zarv)y/100.

3 inmoro 60Ky, KibKicTh d-CTaHiB, [0 MPHUITAJAE HA
OMH aTOM Ha EHepreTHYHoMy iHTepBami Bifg E mo Ef,
nopiearoe miomt i rpadikom Ng(E) Mk mumu
toukamu. Tomy, 3HaiimmoBim 3HaueHus (E—Ep) npwu
sxomy miomia mia kpuBoto Ng(E) mopisaioe DQy, MokHa
3HAUTH 1 3CyB MoyoXeHHs piBHA DepMi IS JIeroBaHOTO
AMC. ®akTUYHO B IbOMY BHUIIaJIKy Ma€ MicCIIe 3CYB 000X
Bitok I'EC BimHocHO Touku (E—EF)=0 mo Tux mip, moku
»BUBLIbHEHA” TLIOINIA ITiJl KPHUBOIO HE cTaHe piBHOIO DQy,
10 CXEMaTU4HO 300pakeHo Ha puc. 3, 0.

OfHak, OIIHKH IMOKa3YIOTh, IO MPH TAKOMY CIIOCO01
BpaxyBaHHs 3cyBY Er pospaxoBana 3anexHicts (Dr/rg)s
Bin DZ He crmiBmagae 3 eKCIEpUMEHTAIBHOIO. 30KpeMa,
Ma€ MicClle CHJIbHA BiIMIHHICTD B TIOJIOXKEHHSIX MiHIMYMIB
it AMC FegsBis Ta FegoByo (Ha excriepuMenTi uist 1iux
AMC wminiMymu criBnagarots (puc. 1)), a cam MiHIMyM
criocrepiraeTbcss NpH 3HayHO Oumemmx DZ, Hik Ha
EKCIICPHUMEHTI.
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Puc. 3. Cxema BU3HAUYCHHS TOJIOKEHHs piBHs DepMi mpu JieryBaHHi: a) piBeHb Oepmi Buxigaoro AMC; 6) piBeHb
depmi 6e3 BpaxyBaHHsS OOMIHHOTO PO3IIEIUIEHHS; B) OOMIHHHIA 3CYB 30HH 3 OLJIBIIONI0 CITIHOBOIO 3aCEJIEHICTIO; T)
OOMIHHHI 3CYB 30HH 3 MEHIIIOIO CITIHOBOO 3aCENEHICTIO; ) OOMiHHHU# 3CyB 000X Mi30H. J — 0OMiHHE PO3IIETIICHHS,
DZy ta DZy; — inbKicTh O-cTaHiB BUBITFHEHHUX 32 PAXYHOK IIEPEPO3IMOAITY 3aps/IiB Ta OOMIHHOTO PO3ILICIUICHHS 30H,
BIJIIOBiAHO.

Y 3B'S3Ky 3 IIUM, pO3TJIIHEMO 3B'SI30K MIiXK
temrepatyporo Kropi 7¢ Ta oOMiHHMM iHTerpajiom J B
HaOIKEeHHI MoneKyssipHoro mosst [14]:

st ke
s(s+1)

ne ks Ta my — nocriiina Bosneimana ta Mmarueron bopa, S
— CHIHOBUH MOMEHT, Z — KOOpIWHaliiiHe wucno. Sk
BBaxaetbcsi [7], B AMC FepoxBx 3minm T¢
KOMITIEHCYIOTHCSI 3MIHaMU TapamMeTpa Z, BHACHIIOK 4YOro
OOMIHHMI IHTErpaJl 3aJUINAEThCA CTAIUM, IO W
BUKOPDHCTOBYETHCS B TEOPETHYHHMX pO3paxyHKax. 3
IHIIIOr0 OOKY BiJIOMO, IO JIETYIOYi €JIEMEHTH CYTTEBO
BruuBatoTh Ha Tc [7,11.14]. OueBuaHO, TpPH MaIOMy
BMICTI JIETyIOUOTO KOMIIOHEHTY Xapakrtep bII B
neroBanoMy AMC n0CUTh ONHM3BKHHA 10 HEIETOBAHOTO
(BiIZIMIHHICTH CIIOCTEPIraTUMEThLCS JIUIIE B OKOJi aToMy
nomimiku). ToMy pO3YyMHO TNpPHIOYCTUTH, W0 Z
3aJIMIIAETHCS HE3MIHHUM IPU MaJIOMY BMICTi JIET'YIOUOT'O
KOMITOHEHTY, a T 3MIHIOEThCS JIUIIE 32 PaXyHOK 3MiH J.
B npomy Bunanaxy oOMiHHMI iHTerpai seroBanoro AMC
JY MoxHa 3HANTH 3 PiBHSHHS:

JD9O= 70y 7O, (8)
ne BemuuuHM 3 iHmekcamu O Ta 1 BigHOCATBCSA 1O
HeJIeroBaHoro Ta jeropanoro AMC, BiamoBiIHO.

[lpu He3aMiHHOMY mojoXkeHHI piBHA Depmi, 3MiHa
OOMIHHOTO  pO3MICIUICHHS  Npu3Bene 10  IOSBU
IHZYKOBAHOTO 3apsiy B KOXHIW i3 30H. 3 ypaxyBaHHSIM
LILOT0, OYEBUAHUM € (pakT, mo 3cyB piBHI Depmi npu
JIeTyBaHHI y BHUMAJKy He3MiHHOI ¢popmu kpuBux Ny(E)
ta Ny (E) BigOyBaTMeThCsi HE TINBKH 33 pPaxyHOK
pi3HUII 3apsiiB, a 1 BHACTHIJOK 3MIiHH OOMIHHOTO
posuieruieHHs. 3HalTH TonoxeHHs piBHa Depmi npu
LIOMY MOYKHA JIMIIE B ABOX I'PAaHUYHUX BHIIAJIKAX, SIKUM
BI/IMOBiIAIOTh CXeMU Ha pHUC.3, B Ta T (B IOAAJIBIIOMY
cxemu I Ta II, BignosinHo). B cxemi I, 3mina oGMiHHOTO
PO3IIEIIICHHS BPaXOBYETHCS 38 PaXyHOK 3CyBY O-30HH 3i
cminamMu ,Bropy’ BimHocHo Touku (E-Ef)=0 wHa
BeimuuHy DJ = JO 0 B pe3yibTaTi TaKOro 3CYyBY
KIJIBKICTh 3aWHATHX O-CTaHiB 3MiHIOETHCS HA BEIMYUHY
DQq;! DQy. Hactymuum kpokom Oye oqHOYacHUI 3CyB

(")
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000X TiJ30H 10 THUX Tip, MOKH KibKiCTh 3aiiHATHX O-

craHiB He 3MiHUThCs Ha DQy (momibHO 3CyBY,
300paxkeHoro Ha puc.3,0). Il cxema 3aramom mogiOHa 10
mepuioi, aje 3MiHa  OOMIHHOTO  PO3MICILICHHS

BPaxOBYETHCSA 3a PAaxXyHOK 3CyBy O-30HM 3i chiHamu
»BHI3". Take BpaxyBaHHs J — Iie 1Ba TpaHHYHI BUIIAJIKH,
a OUIbII peaNTiCTHYHOI KapTUHOIO € OJHOYacHe
3MileHHs 000X mia30H (puc.3,1). PesynbraT po3paxyHKy
3 BHUKOPUCTAaHHAM 000X CXeM Ta 3HayeHb Ic
nocrimkernx AMC [7,11,14] npencrapnenuii Ha puc. 1.
SIK BUITHO, pe3yNbTaT pO3pPaxyHKy 3aJIeKHUTh BiJ 0OpaHOi
cxemu Ta tuny IIM. Ilpu DZ3 -1 ans obox cxem
orpuMaHi Onu3bKi 3HaueHHs, ane 1npu DZE-2
pe3yNnbTaTh pO3paxyHKy Uit JBOX CXEM CYTTEBO
BimMiHHI. 3Baxkaroud, mo cxemu I i Il Oynu BBeneHi sk
TpaHWYHI BUMAIKH, TO HIJIKOM PO3YMHO IPHITYCTHTH, IO
eKCriepUMeHTaNIbHI 3HaueHHd DAO 3HAXOTUTUMYTHCS
MDK IIMMU TPAHUYHUMU JIHIAMH. SIKIO TPUAHATH, IO
npu [IM = Cr nparroe cxema 11, a mpu [IM = Ti —cxema
I, TO xapakTep pO3paxyHKOBHX  3aJIe)KHOCTEH
(306paskeHo THISIMH) JTyKe ONMM3bKHI bi(s)
eKCIIEpUMEHTAJbHUX, 10 OCOOJMBO J00pe BUAHO Ha
HopMoBaHUX 3HadeHHAX DAO (BcraBka Ha puc. 1).
3aCTOCOBHICTh ~ aJbTEPHATUBHUX CXEM BpaxyBaHHS
OOMIHHOTO PO3ILEIUIeHHs st X 1BoxX [IM 3ymoBiieHa,
iIMOBIpHO, iX Pi3HOI0 MAarHiTHOIO MPUPOIOIO [7].

3 orysioy Ha Te, 1O OIliHKa mapaMerpa h oxepkana 3
BUKOPDHCTaHHSIM  HHU3BKOTEMIIEPATYpPHOTO  3HAYECHHS
(Dr/rg)s, a excriepuMeHT MPOBOJMIN MpU KiMHATHIH T,
KUIBKICHI BIZIMIHHOCTI MIDXK €KCICPUMCHTAJIBHUMHU Ta
obuncnennmu 3HaueHHAMHU (Dr/rg)s MOXXHA MOSCHUTH
TemrepaTypHuM  ¢aktopoMm. JlificHO, pO3paxyHKOBI
snauenHs (Dr/rg)s Bim x AMC FegoCriByo (muB. puc.4),
BUKOHaHI 3a cxeMolo Il 3 BHKOpHCTaHHSM THX JXe
HaOMMKEHb Ta 3HAUeHb 1 Ui pisHEX x i3 [15], moOpe
Y3TOIDKYIOTHCS 3 EKCIIEPUMEHTAIbHUMH BEIMYMHAMHU
npu T=4,2K i3 [15].

3po0uTH pO3paxyHKU KOHIICHTPAIIMHOI 3aJIe)KHOCTI
D®AO mis AMC Fe-Ni-B ta Fe-Co-B B mmpokomy
KOHIICHTpalLiHHOMY iHTepBaii Jieryrodoro I[IM mocHTH
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CKJIaJIHO, OCKUIBKHU Bxke mpu BmicTi [IM monan 5 at.% T
mix AMC mepeBuiye ix TemrepaTypy KpHCTailizalfii.
OIiHKY K MOKa3yioTh, 0 Y AMC FegoxNixBy Ta Fegs
«Ni,Bss mpu Bmicti Ni mo ~5 at1.% (Dr/r)s moBuHHO
JIeNo 3pOCcTaTH, ad0 3aJHMIIATUCh CTAaJMM, a BXXE€ MOTIM

0,6F
[
S o4}
-~
=5 ¥
8 o2l .
O
» [m]
0 O
0,0F =
0 5 10 15 20
X, at.% Cr

Puc. 4. 3anexuocrti (Dr/ro)s Bin x mpu 7=4,2 K
(X)) m1s AMC Feys,CrByo [15] Ta pesynsrar
po3paxynky 3a cxemamu I (1) ra IT (H).

3MEHIITYBaTHCSI 3 POCTOM X.

i oOwWIHKK MIATBEPKYIOTHCS  pe3yJIbTaTaMu
EKCIICPUMEHTY, MpPEACTABICHOrO y Mid poOoTi, sKi
MOKa3yioTh, 110 3HaueHHs (Dr/rg)s mis AMC FegNisBis
Jenio oinpire, Hixk st FegsBis.

Otmxe, BUKOpHUCTaHHS TeopeTnunux crekTpiB N(E)
no3Boisie nosicHuty moBeainky (Dr/r g)s AMC Fe-B mpu
JIETYBaHHI JIMIIE 3 YypaxyBaHHSAM 3MiHM OOMIHHOTO
pO3LIEIUIEHHST €HEepreTMYHuX 30H. Ha kanmb, BaKKo
TOBOPHTH TpPO TIOBHE KIJBbKICHE Y3TOMKEHHS MIiX
pe3yibTaTaMu po3paxyHKy Ta €KCIEepHMEHTY, Xoua JUIs
AMC Fe-Cr-B take y3ro/pkeHHs1 HaJ3BUUaiiHO XOpolIIe.

Sk yxe 3a3Havanoch, HaWKpaile Y3TOKEHHS MiX
PO3paxyHKOM Ta EKCIIEPUMEHTOM JOCSTHYTO MpH
3HaveHHi mapamerpa h » 2,2 (eBxatom)/ctan. OCKiIBKH,
T'EC B Mexax MOXIHBOIO IIOJNOXKEHHI FEr MoOXe
sminroBatucs Bix 0,5 mo 1,0 (cranis/(eB atom)) (puc.2),
TO 1Ile O3Hayae, M0 BiAHOMIEHHS [g/fss Oyme
3HAXOIUTUCEL B MexkKax Big 1,1 10 2,2, 1110 HaBITL OLIbIIIE,
HDK 3HAa4YeHHS, sSIK€ MO)KHA OTPHMATH 13 BEJIUYUH [ Ta
I' s, BUKOpHUCTaHuX B [2] Ta [3] (MakcHManbHe 3HAUCHHS
I/l  ckmamamo 3HadeHns 0,94 [3]). Tomy, y mpomy
BUNAJKy 3aJUIIAETBCI B CHJIL yMOBa [g~lg, MO
nependavyae 3HayHMA BHECOK B I MortriBchkoro So-
PO3CilOBaHHS, HAasiBHICTH SIKOTO HE B 3MO3i MOSCHEHUTH

sanexsHocti (7). OpHak, Caig BpaxyBaTH, IO Y
BUKJIAJEHI cXeMi po3paxyHKiB h 1e MojenbHui
mapamerp, i piopaHuit JUIS Y3TOJKEHHS 3

ekcriepuMeHToM. OCKiNbKH, 3HAMEHHHK y Bupasi (6)
cmabo BIUIMBAaE Ha pe3ynbTaT i momyckae 3Mminy h B
JIOCUTh IIHPOKUX MEXax, TO Take Y3TO/PKEHHs Oyio
JOCSATHYTO IIIAXOM IHATOHKM mapamerpy ¢h’ B
yucenpHuKy, mo mpu g= 0,01 [1] i npuseno g0 h = 2,2
(eBeatom)/cran. Skiio BUOpaTH iHIIY BEIHYHUHY O, TO
BiJIMIOBiTHE Y3TO/DKEHHS OyzAe AOCSTHYTO 1 IpH iHIIOMY
3HaueHHi h. Xouva 3HaYeHHS  3a/IeKUTh BiJl KOHCTAHTH
criH-opOiTanbpHoro 38's3Ky | Ta oOMiHHOrO monst H,g,
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[1], obrpyHTyBaTH #iOr0 3HAaYEHHS, sike O mpHBENO 6 110
YMOBH I <l & IPU PO3YMHHX 3HAYEHHSIX BenuduH | Ta
H,5, HEMOXITHUBO (3aralbHONPUIHATOK BETHIHHOO JUTS
dbepomarnerrkiB Ha ocHoBi Fe, Co ta Ni € g~0,01 [1]).
ToMmy, KOMIpOMIC MOXXHA JOCSATTH, BBIBIIM JESKHA
mapaMmeTp W, 3anucasiiy Bupas it DAO y Burmsmi:

(Dr/ro)s=w (Dr/r o)s ko, 9
ne (Dr/ro)skey — BemmunHa DAO, ska OIUCYETBHCS
Bupasom (6). Ilpu Takiii ¢opmi 3ammcy Ta g=0,01,
sHauenns h HaGye HoBoro 3Hauenns h'=(4/r &). 3B 130K
mix h ta h/, OYEBHMIHO, MOJKHA MONATH SK. hZZW(h/)Z.
Jnst oOrpyHTYBaHHS BBEICHHSA KOC(DIIiEHTY W, Coia
BpaxyBaTH, 10 piBHAHHSA (4), a, BiANOBiIHO, PO3PaxXyHKU
3a piBHgHHAM (6), chOpaBem MBI UL OXHOPIAHOL
CTPYKTYpH, JUIA SKOi  IMOBIPHICTH  pPO3CIFOBaHHS
CJICKTPOHIB JOPIBHIOE CyMi HMOBIPHOCTEH PO3CIFOBaHHS
B Scranu (f &) Ta B d-cranm (r g). IIpote mobpe Bimomo,
0 atoMHa cTpykTypa AMC € CyTT€BO HEOTHOPITHOO 1
MICTUTh OOJIacTi 3 pI3HUMU THUIAMH XiMIYHOTO Ta
tononmoriugoro  BIT [9,11]. Skmio po3mipu Takux
obnacteit (HEOAHOPIAHOCTEH) € CYTTEBHMH, MPABUIO
aJIMTHBHOCTI JUIsl IMOBIPHOCTEH PO3CIFOBaHHSI €JIEKTPOHA
MOPYIIYETHCS. 3 TEBHUM HAONMKEHHSIM, EJIEKTPOOITip
TaKoi CTPYKTYpH MOXKHA pO3IJIAOaTd 3a ,[IPaBUJIOM
cymimi” 3 ypaxyBaHHSM CTPYKTYPH.

B pamkax Mopeni napajienbHOro NpOBiTHHKIB JIETKO
oTpUMaTH BHWpa3 JUId BHU3HAYCHHS IIONEPEYHOro Ta
no3noBxHporo MO.

(10)

AN’

bA(ID=bi+%b
ne b;=(Ri—Ry)Ry — i3orpomHa ckmagoa MO,
bar ) = (Rear (p—Rea0)/ Reao aHI30TPOIHA  CKJIaJ0Ba
nornepeyroro (mo3faoexusoro) MO, Ry —enekrpoorip 3a
BIJICYTHOCTI ~MarHiTHoro mons. [lopiBHsBIIM —1eH
pesyabrar 3 piBHAHHAM (9) MoxHa OayuTH, MO W=
Rewo/Ro, a (Dr/ro)skoq=ba—04 sBIE coboro DPAO
MIPOBiTHHKA 3 eleKkTpoornopoM R,. OTxe, HaBiTh Takui
NPOCTHH TPUKIAJA IOKa3ye, MI0 Uil HEOXHOPITHOI
CTPYKTYpH  piBHSAHHA, 10  Bu3Hawyawote DAO
MOJH(DIKYIOTBCS, 10 OOTpYHTOBYE BBEJICHHS
koedimienta W B piBusaHHi (9).

Judpaxuiiinnii  mexanism @3 posrisigae  nuime

TpolecH MIPYXHOTO PO3CitOBaHHS CJICKTPOHIB
MPOBITHOCTI, @  ENeKTPOOoIip, 3YMOBIEHUH  IUM
MEXaHI3MOM 3aBXId Oyme I30TPONMHUM, TOOTO HE

3anexxaTuMe Bif Hanpsmky H. BrnacHe neit mexaHizm
MOXKHa TIPUHHATH 32 OCHOBHHMH MEXaHi3M pO3CIIOBaHHS
€JIEKTPOHIB B 00JIACTSAX, 3 I30TPOIHUM XapaKTepOM
posciroBanHs (obmacti ,, Tumy ). 3 obmacTsMu iHIIOTO
tuny (o6nacrti ,,tumy II") cmig 3B sA3aTH aHI30TPOIHMIA
BHeCOK. OCKINBKH, SK BBakaeThes, 111 AMC BHeCOK
HENPY)KHOT'O PO3CIIOBAaHHS B €JIEKTPOOIIp HE3HAYHWH, a
sd-poscitoBanHs € HenpyxHuM [16], TO, oOueBHIHO,
00'eMHa yactka obnacrtedi ,tumy II” mocuts Mana. [ns
TAaKOi TETEPOreHHOi CHCTEMH MOXXHA BHKOPHUCTATH
MOIENIb MATPUYHOI  CyMimm, M SKOI ITHTOMHIMA
EJIEKTPOOITIP OMUCYEThCs (hopmyitoro Makcsena [17]:
_ 1+ 2r-v(@-r)
1+2r+2v(l-r)
Ie r=rplr y, ¥y Ta I p — TUTOMUI €IEKTPOOITIP MaTepiany

(11)

M
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Mmatpuili (obxacreii ,, Tumy '), — Ta MaTepiany BKIHOYCHB
(obnacreii , Tumy II"), BigmoBimHO, V — 00'€MHa YacTKa
BKJIIOUEHb.

Pigusiuns (11) Moxe OyTH 3alUCaHO Y BULIISI CYMH
130TpOMHOI Ta aHI30TPOMHOI CKJIAJOBHX JIMIIE B
rpaHMYHOMY BHIAAKy, komu V<< 1, r << 1. B Takomy
HaONMKEHHI PO3KJIaJd 3 YpaxyBaHHSM JIMIIE IEPUINX
CTENEHIB MaJiX BEJIMYMH MICTHTHME JIMIIE 130TPOMHUIN
BHecok (I » ry[1-3v]), a aHi30oTpomHa CKJIagoBa
3‘SIBIISETHCS JIMIIE TPH BPaxyBaHHI JPYroro CTYIEHs
MaJIuX BEJTUYHH:

r=(2-3v+6vi)r, +9r,. (12

Toni pigasuus (10), MOKHa 3aTMCATH:

r
b,y =b, + 9Vr—BbAA o’ (13)
i (§ b]:[1—3V+6V2] (r Wiieml M())/r 0 a bA/\("):(r BH (")—r 30)/r BO-
VY upomy pasi:

w=ovlie. (14)
r

PosrnsineMo, u4M  MOXHA ~ MOJENb  MaTPUYHOI
CTPYKTypH B HaOmmkeHHi V<< 1, r << 1 BukopucTatu
s aHamizy pesyapTatiB mo PAO AMC. Skmo
npuiiasta (Dr/ro)s~ 0,5 % (3nauenust ®PAO anst AMC
[2]), a (Dr/r o)ska~10 % (nmopsimoxk PAO kpucTazigHHX
craBiB Ha ocHOBi Fe ta Ni [2]), To nipu r 3~10 MkOM*xM
(muromuit enexTpoorip kpuctanigaux criasis Fe-Ni [2])
ta npu  ~100 MmxkOm>%M (TunoBa Benuuuna I AMC Ha
OCHOBI 3aii3a [7]), To 3 piBHsAHb (9) Ta (14) omepkumo,
0 BMICT KpHCTAJIONOAIOHMX BKIIOYEHb V  HeE
nepesuinyBatuMe 5 %. Taka oIliHKa 3aI0BOJIbHSE YMOBI
MaJIOCTI V Ta Y3TOMKYETHCS 3 OLIHKOI YaCTKU TaKHX
BkiroueHb (~ 1 %), 3pobieniii y [18]. Ha xopucts
BaXXJIUBOI  pOJIi  KPUCTANOMOJIOHMX  BKIIOYEHb B
amopHiii cTpykTypi cBiguare 1 3miHm DAO npm
30inbieHHi BMicty HaHodaszu B AMC tuny FINEMENT
[19].

Po3mimenns piBus depmi BaanuHi BiJ KpaiB 30HH,
ONM3BKICTh EIEKTPOHHHUX CHEKTPiB B okoji piBHI Depmi
3a pe3ylbTaTaMd po3paxyHKiB it AMC 3 pisHUM
BMiCTOM 0Opy, aMOp(HOro Ta KpPUCTAJIIYHOTO 3aji3a,

KpUCTamiyHuX OopuiB [7], OYEBHUAHO, € TPUIUHOIO

Y3TO/DKEHHSI  PE3YJbTaTIiB  MOJAEIBHOIO  PO3PAXYHKY
BIUIUBY  JIEIYIOUMX  KoMmnoHeHTiB Ha GDAO 3
€KCIIEPUMEHTOM.

Xorimocst 6 BigMiTHTH 1e OAMH (AKT, SKUH
NpakTHYHO HE BHBYCHMH B IUIaHI BIUIMBY Ha
TPAHCIIOPTHI BJIACTHBOCTI — IIe CTOXaCTHYHHN XapakTep
crpykrypu AMC [14]. 3okpema, BigoMo, 110 GIyKTyarii
aTOMHHUX IIapaMeTpiB B MIKpooO'€Max BIUIMBAIOTH Ha
MmarHitHi BiactuBocti AMC [18]. IcHyBaHHS BUIIAIKOBOT
MAarHiTHOi ~ aHi30Tpomii TNPHU3BOAUTH JO YTBOPEHHS
OJIOKIB, CKJIQJIGHUX 3 KJIAcTepiB PO3MIpOM MOPSIKY
JIEKITBKOX HAHOMETPIB 3 BHIIAJKOBOIO OpPIEHTAIEI0
MAarHiTHOi ~aHi30Tpomii, a BIANOBIZHO 1 BEKTOPIB
HaMarHiuenocti [14]. BumajkoBa oOpi€HTallisi BEKTOpPiB
HaMarHiyeHocTi B OJOKax Npu iX MajJoMy po3Mmipi
LIJIKOM  MOXE  CTaTd  NPUYMHOW  3HUKHEHHS
aHI30TPOITHOT'O  XapaKTepPy pPO3CIIOBAHHSA CJICKTPOHIB
MIPOBIAHOCTI. AJie, B 00JaCTAX 3 BUCOKOIO cTymiHHIO BII,
ONMM3BbKOIO /IO KPUCTATIYHOI, CTOXaCTUYHHI Xapakrep
BIJICYTHIH, a, BIIMOBIAHO, 3'SBJISETHCS 1 aHI3OTPOITHHIMA
XapaKTep PO3CIIOBaHHs €ICKTPOHIB MPOBIIHOCTI B HUX.

OTKe, NpoBeeHI MONENBHI PO3PaxXyHKH JIO3BOJIHIN
nogacauta 3anexuicte PAO AMC FelIM-B Bixg ix
ckmagy Tta tumy I[IM. 3HayeHHS —Iapamerpis,
BUKOPDHCTaHI  JuIi  LUX  PO3PaxyHKIB,  peaJbHO
BpaxoByloTh ocoomuBocti EC AMC. Bonu garoTh
MOXIIUBICTh YITKO OOIPYHTYBAaTH MaJIUii MOTTIBCHKHI
so-Bkiax B enextpoomip. KpiM  Toro, BuKiIangeHi
ySBJICHHSI OB’ 13yI0Th MaJi 3HaueHHss ®AO, npuramanHi
AMC, He 3 BEJIUKUMH 3HAYeHS [ s, SK 1€ BBAXKAJIOCH B
[2], a sk pe3ymbTaT MAJOro HEMPYKHBOT'O BHECKY ¥
PO3CisiHHS TIpH 30epexeHHi MexaHizMy dabepa-3aiimana,
SIK OCHOBHOT'O MEXaHi3My pO3CiIOBaHHSI.

Cemenvko M.II. — xaHgupar ¢i3UKO-MaTeMaTHIHHUX
HayK, JOLEHT;

Hocenko A. B. — actiipaHr;

3axapenxo M. I. — nokTop (Qi3UKO-MaTeMaTUYHHUX HAYK,
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M.P. Semen’ko, A.V. Nosenko, M.l. Zakharenko

Relation of M agnetor esistance of Fe-B Based Amor phous Alloys with
Parameter s of its Electronic Structure

Magnetoresistance of FeglIMsB;5 and Fe;s[TMsB,y amorphous metallic dloys (AMAS) (TM =Ti, V, Cr, Mn,
Fe, Ni, Co) has been investigated. Ferromagnetic anisotropy of the resistivity (FAR) has been determined. The
procedure of FAR calculation that involves the energy dependences of the density of electronic states N(E) has been
proposed. The dependence of FAR on the type of TM was shown to be described with accounting of the exchange
splitting of energy bands. Therewith, the agreement with the experimentd data could be achieved using parameters
indicating an essential contribution of sd-scattering, that contradicts the character of temperature dependences of
resigtivity. This contradiction was shown to be eliminated through the accounting of the inhomogeneities of AMAS
atomic structure.
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