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BBe.nmme 

HHTepMeT~eCRHe coe~eBRH LuFe2 II GdFe2 OTHOCHTCR'K KH8CCY 
cIJaa JlaBeca c KY6HqeCRO~ CTPYKTypoA THIIa MgC~ (CI5). Coe.zumeH:LIe 
I,uFe2 -<PeppOMaI'HeTlIR IlpJJ: TeMIIepaTYP8X T ~ T = 596 K. Ero MaI'Hl'ITHOec 
ynop~o~eHHe 06yc~oBHeHo TO~RO Fe -no~meTKoft, TaR KaK aTO~ Lu He 
06JIa,Zta1)T MarHHTHHM MOMeH'1'OH. B GdFe2 ·MaI"HHTHbl 068 ROMIlOHeHT8, MarHHT... 
aoe ynopsmo'lleBJIe IIpH T <. T = 810 K - wePPHMarJmTHO. HeROTOpI:le :11[3 OCc 
HOBHIDC CBolcTB 3THX ]J;BYX BllTepMe'l'aJI.11lUlOB rrp~reHbI 13 Ts6mme I, coe
T8BJIOHHOii aa ocnoaaaaa JmTepaTypHI:lX,ltamna I • 
Ta6Jnma I. Hexoropse xapaK'1'epzcTmGI 1lla3 JIaBeca LUFe2 M GdFe2 

COe,n;mleHHe CTPYKTYP8 
llOCTOsnmasr 

- pemeTRH,À Tc,R 
MaI'HBTHbIe MO-
MeHTl:l 8TOMOB 

R Fe 

'I'mI 
ynopsmOtIeHlUI 

LuFe2 
. GdF92 

CI5 
CI5 

7,23 i 596 
I 

7.39 810 
1 

O I,45{ip, 

7f-B 1,62('1 
(PePPoMar. 
q>eppHMaI'. 

Boaee nOJij)06In:le ~e o c130lcTBaX 3T:HX (a m>yrroc) !Ia3 JIaBec8 
ony6nHKOBaHH 13 pa60Te 2. 

PaHe~ funm 6wm Hcc~e.nOBaIm c13epXTOHRBe B3aHMo.nelcTBlm' (Cl'B) .lUIH 
anep 18ITa 13 lfa38X .1IaBeca (Zr H:f he (O s x <.1)/3/II YFe2/4~ 

x 1-x 2 
B ~aHHOH pa60T8 HCCX8~OBaHKa . CTB OHnD paCnpocTpaReHH Ha ~3H 

RaBeca c pe~3eMe~HHMH 8~eMeHT8MH LuFe2 H GdFe2• 
UeJIbl) BTKX HCCJIe.noBaHHI 6wro:,j 
I. YTOllHH'l'll .n;amme no em 18ITa ,ItJIJI coe,D,HHeHIDI LúFe2 ' jPe.n

! BapRTeJIllHHe pe3YJIDT8TH ~ ROTOporo 6RXH no~eHH H8MH paRee 15 • . 
2. !IyTeM COnOCTaBJIeHIDI BeJIFIilH, 3HaROB H TeMnepaTYPHHx 3aBl1ICIJI

MocTeft CBepx'l'OHKHX MarHBTHHX ~el (CTMIT) ~ ~ep-npRMeCH I8ITa 13 
tI8s8X ãaaeca RFe c HeMaI'HH'J.'HHItm R -BJIeMeHTaMH (R =Zr, Y , ae ,,. 2 
Lu) II B GdFe nOlll:lT8TE.CJi p8s,IteJm'l'll BR.1I8J4I:l 13 CTMIT 0'1' nonpemerox Fe

2 
HGd • , 

3. IIpoBecTB cpaaaenae 13eJI.iAml CTMIl ,ItJIJI HJtep npHMeCH 181Ta 13 06

.paansx GdFe2 ' npRI'OTOBJIemn.a IIJI8BKol npa HOpMaJIDHOM :LI BHCO'O' (7,7 
ma) ,JtaBJIeHHH. a'l'B HCCJIe,D;OBB.Hl1R 6HJm C'l'DyJIRpOB8HH pa60TOI 6, B 
KOTOpoA 6HJIO 06HapyxeHo Kap.ztiIH8JXDHOe pa3J1l!1~e B BeJIHlUlH8X 11 TeMIIepa

~ 
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TypHHX SaBRCHMOCTRX CTMIT ~ ~ep npRMeCH 1I9Sn B 06pasnax GdFe •
2

CJI8.nyeT OTMeTBTh, qTO IIpH BBe.n;eHID! OJIOBa 'B ipaSH JIaBeca BOSHJIKaJ)T 
TPY.n;HOCTH c H,D;eHTH<PHKau;He:ft JIOl\a.1IHS8nHH 8TOMOB Sn B penerxe , TaK RaK 
8TOT 8JIeMeHT He 06pasyeT JIaBeCOBCKRX RHTepMeT~OB. B ~ae ~e 

anep npHMeCH 18JTa T8KHX S8TPY.n;HeHHti BOSImKHYTll ae ~OJDKHO, rax KaR 
Ta H Hf R.BJlRJOTCH KOMnOHeHTar.m ts JIaBeca TaFe2 H HfFe2 • llOaTOMY npa
 
BBe~eHHH He60JIhmoro KO~eCTBa 8IHf B maxTY IIpH nn8BKe COe~eHRR
 
RFe2 MO~O 0~8Th, qTO npKMeCHHe aTOMH 18IHf II ~OqepHerO 18ITa
 
6y~ JIOKaJIH30BaTllCH B R -YSJI8X, 06paSYH npRMeCh 3aMe~eHHH. 

I. llpRrOTOBJIeHHe 06paanOB H MeTOHHR8 HSMepeHH:ft 

MSMepeHHH CTMIT npOBO~Cll MeTO~OM ~~peHUHaJThHoft (no BpeMeHH) 
BOSMYmeHHO~ yrJIOBO~ KOppe~ (~YK) Jl-KaC~8 133-482 K3B ~ 
SOIma 18ITa , 06pas~merocH npa fi- -pacnaae 18 Hf , ROToplli! 8KTRlm
pO~CH B peaRnHH I °Hf(n ,1). 3apaHee npHrOTOBJIeHHll~ cnnaB HfFe 
06;ryqaJICH TenJIOBHMH He~TpOHaMH B pe8KTope. 3aTeM 06;ryqeHHHft HfFe

2 
B

2
ROJIHqeCTBe ~ I Bec.% ~06a~cH B illRXTY ~ nnaBRB LuFe RnR GdFe •

2 2
TaKoR MeTO~ llpHrOTOBJIeHHH 06pasnoB oÓeCne~BaeT cOXpaHeHHe CTeXHOMeT
pHH H OTCYTCTBHe ~au;HOHHHX ~e~KTOB, ROTOPlle MOryT. BOSHHKHyTh B 
peSYJIllTaTe OT~atlll B peasnaa ( n,l) /7/. 

ilJIaBKa npH HOpMaJrbHOM ,n8BJIemm npOHSBO,1tHJ7.aCll B :mu.tYKnHOHHO~ nelDiI 
B 8TMoc<Pepe 'tIHC'I'oro aproaa, C ueJffilO rOMOreHHsaUID! pacrrpeneaeaas mil?
HHH cnHTOR nepenxaBJIHJICR HeCKOJIllKO pas. llJIaBKa GdFe nJA ~eHHeM 

7,7 TTIa npoBo~cll no MeTo~Ke, onmcaHHotf B paóoTe 
2
/8 ~ 

PeHTreHOcTpyKTypmd~ aHaJIHS noxasan, lITO ace oõpaans 6!:lJm ozao
Was~ (CI5), npHlIeM ~ 06paSUOB GdFe2 ' BllllJI8BJIeHHHX npH HOPMaJI~
HOM H BllCOKOM ,naBJIeHHH, nOCTOHHHaH ~ieTKH 6HJIa O~KOBa a = 740 A, 
B coraaoaa c JmTepaTYPHllMH ,naHHllMH 71 • 

MSMepeHHH ~ npOBO~Cll Ha ~yx YCTaHOBKaX: aBTOM8TRSHpOBaH
HOM 3-,neTeRTopHoM Roppe~oHHoM cneRTpOMeTpe ~60paTopKH ~epHo~ 

cneRTpOCROllHH HHMH~ MrY 9 H Roppe~OHHOM Bpe~eHHOM cneRTpOMeTpe 
H80HCHPX ]flIT O~ /10/. B nepBoM cneKTpoMeTpe BO Bcex Tpex .neTeRTO
pax npEMe~cll KpHCT~ NaI (Tl ). llPH 3TOM BpeMeHHoe paspemeHHe B 
pa601IeM .IOr!anaSOHe 3HeprIDI 133 - 482 KaB'COCT8BJUIJIO 2.'1:'0 = 2, I HC.' B 

(cneKTpoMeTpe OMflH B RaHaJIe perHcTpaunH l-KBaHTOB 133 K3B 6UH HCnOJIll
SOBaR CUHHT~Op BaF2 ' KMeIDmH~ 6HCTPYID KOMfiOHeHTY BHCBetlllB8HRfl B 
YJIhTpa~OJIeTOBO~ 06JIaCTH, H ~TOYMHOXHTeJIll XP 2020Q c KBapneBllM OR
ROM WoTOK8TO~a. 8TO 06ecne~0 BpeMeHHoe paspemeHHe ~qo= 1,1 HC. 

,B KaqeCTBe HCTO~ROB HCnOJI:bSOBaJIHCll He60JIllmMe KYCOqKH CDJIaBOB 
(pasMepaMH I MM B nOnepeqJiHKe H 3+ 4 MM BHCOTOA). B 3KCnepHMeHTax c 

2 

H8M8I'Hlr'leHHl:lME: 06pasuaMH rrpHMeHSJJICSI He60JIbmoA C-06pasHll~ 3JIeKTpOMar
HHT c nOJm~, HaROHellHHIGI ROTOpHX EMeJm ,ltHaMeTp 2 MM. HCTOlJHHKH, 
nonepellHIle pasMepll ROTOPWC: He npe:mmraJm ,ltHaMeTp noJIl>CHllX HaROHetnm
ROB, S8lllHM8.JmCh MeJIOJY ImMH. KpoMe TOro, npOeHRJICH Iq>ROCT8T H Iietm 
~ HSMepeHHA npH TeMnepaTYPax 06pa3UOB OT ~oro asOTa ~o 900 K. 

OcHoBHHe TeOpeTH~eCKHe ~HHH ~ ,0a~eHTOB BOsMYtIteHHH 
yrJIOBllX ROppeJIJmHI npBBe~eHH B MOHOrpa~ 11 • MeTo,ltll 06pa60TKH 
3RCnepHMeH'l'aHõHHX cneRTpoB ~ c yqeToM ROHellHoro BpeMeHHoro pa3pe
memm, Ha KOTOPWC OCHOBaHI:l npor~ O~~OTKH, HCn0JI:b30BSHHhIe B Hac-
TORmel pa60Te, ODBCaHH B pa60Tax 9,12. . 

B ~oA pa60Te B3MepeHHH nBYK npoBo~ch no TpeM MeTO,ItHKaM. 
I. C HeHaMaI'HH~elIHllMR 06paSU8MH {B orcyrcraae saezaero nOJIRpH

sYDtllero MarHHTHOI'O nOJIR).B 3TOM c.nyqae orrpenezaeaaa no B03Mymemm 
ROppeJIHUHH JI8pMOpoBCKaff llBCTOTa npeueccHH CnHHa R,ItPa I nponopUHO
HaJI:bHa UCTHHHOMY CBepXTOHKOM,y Mar.HHTHOMY no~ BCT: 

(.0,- = - $f jIA-l3' 8 CT / -ti , 
r~e g = 1,30 (I) - g - ~KTOp ~ 18ITa B COCTOHHHH c 3Heprzeft 
482 R3B ( I'if = 5/2+, = 10,8(1) HC /13/), }I an. - smepHllA MarneTI/2 
TOH. 

8TBM MeTO~OM npOBOl(lllJIHCh Bce u3MepeHHIl npH TeMnepaTypax 06paSUOB, 
OTJIB'laDIItRXCH OT ROMHaTHoft. 

2. C BCTOqHBKaMH, HaMarHH~e~ B nnocRocTH ROppeJIRUHH, B TaK 
HasHBaeMoA "reOMe'lpliDll Parxasaaa" 11. B aToA reoMeTpo Ha6JI1l,ItaeTCH 
60JIee rJIY60RaH MO~~ crreRTpoB nBYK. qacToTa npeueccHH rrponopUHO
H~H8 9~RTBBHOMY nOJID B9~.' onpe~e~eMoMY aJIre6paHlIeCRoI Cy.MMoft 
CBepxToHKoro H BHemHerO MBrHBTHllX nOJIeft •.ConOCTaBJIeHHe llBCTOT npeuec
CIDI, nOJIYlIeHHHX B onarax TUIJa I 11 2, nOSBo~eT orrpezezars SR8R BCT : 

t2.1 (1) (2) (1) •8c.(O, eCJIH WI. "'7 Wt. ) H BcT.< 0, eCJIllI Wl. <. <..-\ • 
3. C HCTOtDmK8MH, H8MaI'HHlIeHHHMH nepneHJnIRYJIRpHO IIJIOCROCTH KOp

peJIJlUIDI, npa yrJI8X paazeza l-KBaHTOB e = (2n + I) 3L /4 ( n .» 0,1, ..•). 
IlPH 3TOM Ha6J1JJ,ZtaeTcH MO.nyJIJJUWl cnexrpon lIBYK, nponopUHOHaJlI>H8H 

sin2wL. t , T.e. SRaR wl. B BCT• onpeneaaerca nerrocpencraeaao no aa-" 
qaJ[IlHOI ~se npeneccHH. (B HSMepeHBHX ~ MeTo.naMB I B 2 R03~
eHTH BOSMYUl61QU1 conepzar coa wl.t , '1'.e. OHB ae SaBHCHT OT SHaRa tU,

11 BcT.). CJIemreT OTMeTBT:D, lITO ycnelUHoe .nposeneaae H3MepeHId no 3ToA 
MeTo~e npH Tex Be~ax cBepxToHKHX nOJIel, ROToplle H86~Ch B 

BCCJIe.nyeMHX BemeCTBaX, 0K83axOC~ B03MOXHllM 6~aro~apH cymecTBeHHoMY 
YJIYlDlIeHIlll speaenaoro paapeaeaaa onesrpoaerpa omm sa cxer npHMeHeHHIl 
CUHHTH.1IJIHTOpa BaF2. 

IlorpemaOCTH Be~ BCT. ' npHBe.neHHHX B T8RCTe H B Ta6~ 2 B 
-3, no~eHHlle c YlIeTOM CTaTBCTBRH B norpemHocTeA SHaqeHHA g ~KTopa 

3 



R T1/2 ~ COCTORHRH 482 RsB 18I Ta : COCTa~ 2 + 3% 3a nCRnID

qeHHeM TeMllepaTYP BO~3n TOqeK KroPR, r~e OHH OHJUI B 2 - 3 pa3a OO~bille.
 

2. Pe3Y~bTaTH R3MepeHH~ 

I. LuFe2 • CneRTpH ,llBY1{t R3MepeHHhle c RCTOqlUlliOM 18IH:f ~2 
rrpn KOMHaTHO~ TeMnepaType, nORa3aHH Ha pRC. I - 3. Bce cneRTpH xopo

~ 

mo annpORCHMEpO~HCb B npe~no~o~eHHH e~HCTBeHHoro 3HaqeHER CTMIT c 
pa30pocoM =5% ORO~O cpe~ero 3HaqeHHR. B H3MepeHHRX c HeHaMarHHqeH
JrnM nCTOllHHKOM (pac , I) ncoryxeao 3Ha'leIme CTMII 'f BcTol = 20,5(4) T. 

N 

ól	 I 

UEHA KAHAJIA Ot 212 HC 

a:: .... 
:s:: • 
co 
o 
CL 
~ 
o 
co
:s:: 
;z 
a: 

o
 

o
 

o 5 lDD ISO 
KAHAAij 

PRc •• I.	 Cnexrp ,IU3YK ll-KacK8.JI.a 133 - 482 K3B 18~a , HSMepeHHbIft
 
c HeHaMaI'JmlIeHHllM OOpa3UOM LuFe2 • CIIJIOIIIHaSI KpHBaR - rro,n

rOHRa B npe.nno~o~eHHH e~cTBeHHoro: CBe~XTOHKoro no~'
 

IBc,!,. I = 20,5 Tt ~eftcTBYX>lI.tero na MP8 I Irra". 3aT~lme
 
npeneccHH cooTBeTcTByeT mHpHHe pacnpé~e~eHER nO~'OKO~O
 

cpenxero aaaseaaa ::: 4%.
 

.1l7m HaMaI'HlPJeHHoro RCTO~, &aK B "reoMeTpHH Parxasaaa" (pac .2) , 
TaK H B "nepne~KY~Hoft reOMeTpKK" (pRC. 3~ no~eH8' Be~a 3~ 

(q>eRTlrnHOrO nOM: I :B3tW>.~81 19,8(4) T. Y1!e 8TOT pe3YJIbTaT YRa3HBaeT 
aa TO, 'tITO CTMIl )I.JIJI Ta B LuFe OTpHIJ.8TeJIbHO, BcT• 4.. O, T.e.2
 
nanpaaxeao npoT:HBOnO~O~o HaMa:I'H'J!1leHHOCTH MaTpHUfl. Paaaocrs I BCT. \ 

IBa~.1 ::: 0,8 T cooTBeTcTByeT MarHBTHOa RH.nYKnKH B o6pa3ue,co3.naBaeMOR
 
arreKTpoMarHKTõM.Ha'tIaHDHaH Wa3a cneKTpa nBYK B "rrepneH,naKy~HoH reo~
 

MeTpia" (~Hc.3) no,n'fBe~eT 3TOT BJ:ffio.n.T.e. npa 300 K cnepxroaxoe
 
'rrMe,IT,1Ul 81 Ta. B LuPa2 ecrs Bc,T. = -20. 5(4) T.
 

4 

' 

----:--------_. 
UERA KAHAKA 0,212 HC 

o 

o ~o i i i 160 i i i i . i , i • 1~d 

KAHRAij 

PlIIC. 2.	 CneKTp nBYK 18~a ~2 H3MepeHHH~ C HCTOllHRROM, H8I 

MarfiRqeHHHM B nnOCROCTH RoppeXHUHH, B "reoMeTplllH Par.xaB8Ha". 

('11 

d UEHA KAHAJIA 0,088 HC 

..... 
o 

o:: 
::s: 
c, 
~ 
w 
r.:
 

5 ó~ir+---i~~ 
:Co


a: 

o 
I 

o	 5 100 150 
KAHAAij 

PRc.	 3. Cnexrp .n;BYI{ 18~a ~2' liI;MepeHiW:m C IICTO'llmKOM, 
HBMaI'HH'tleHBHM nepneHJtPIRYJIHpHO IIJIOCKOCTH xoppeaanza. 

eCTb BOT • = -20,5(4) T. , 
Pe3Y~TaTu m3MepeHB~ CTMIT llpR pa3~ TeMllepaTypax OOp8SnOB 

LuFC2 npe~CTaBneHH D Ta6~e 2. 

2. Gdlea • Pe3Y~TaTl:l H3Mepemdl,UBYK C HCTO'tUllIK&m 18~2 
nosasaza, 'tITO CTMII .zvm 18Irra B oopaanax, nparoroaaeaasx npa HOpMaJIb
HOM li BUCOKOM JtaDJIewrn, CY1'teCTBewlO paamrsas, 3TO BIUtHo H3 pac, 4, r,ne 
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Ta6JIHua 2.	 3Ha~emm BcT• ,IJ,JIR 18~a B LuFe npa pa3JIWUmX ~I8e oopaaua ~ I, ococenao npa 60nLIllRX npeaenax aanepzxa. JIyqmee 

resmeparypax 
2	 OllHcaHHe no~aeTcR· rrpw BKRro~eHHH a~eRTp~ecKoro RBa~pyno~LHoro B3aH

Mo.neitcTBI1.ll, OmIaKO npa 3TOM rrpaKTWIeCKlt ne H3f';1eH.lleTCR Bemt'tfHlIa CTMII. 

T, K 300 353 500 520 

BCT• (1') 20,5 20,5 20,1 14,4 12,2	 

~ o6pa3ua ~ 1, BHnnaBneHHOrO npH HOpManLHOM J(aBReH~, 

(I) ( )= 19,0 5 T,BcT• 

~JrR oõpaaua Jé 2, BHTIJIaBJIeHHoro non ~aMeImeM 7,7 ma , 
t.	 (2) ( )= 10,2 4 T,
()

BcT• 
;lliEHA KARAJIA 0,448 HC a ~:.. T.e. Ha6nro~aéTcR pa3~e B Be~ax CTMIT nO~TH B 2 pa3a. 
I Ha pnc. 5 nOKaSaH cneKTp nBYK ~ o6pasua Jé 2, H3MepeHHH~ cu: Cl 

~ 
c: RCTO~ROM, HaMarHH~eHHHM rrepne~I<YKRPHo nnOCKOCTH Koppe~H. 
a 
n; 
I  C"'l o 0"-------"	 I('l') 

::s:: 
:c O UEHA KA.HAJIA O.2I I HC a: 

o· 
N 

o 
o 

o:: 
:s::...... 
a... • 
1-0

N W 
Eó· UEHA KAHAJIA 0,422 HC .6 r 

~ ~-l---+ I J 
Clo:: 

s: 
c. 
CI 
a... 
1-
CJ .. 
(T)O 

o
 
::r
 
s: 

I 
a: 

..... i 160	 ~ o	 ISO 

PHC. 5. 
~ 

?nc. 4.	 CneKTp~ nBYK ~ HeHaMar~eHHHX 06pa3UOBGdFe2 • 
a) 06pa3eu ~ 1 - nnaBKa npH HOpManLHOM ~aBneHHH. SHaR Ha~anLHO~ ~3H CRHYcoanu Ha aTOM cneKTpe TOT xe, ~TO R B cneKT

6) 06paseu ~ 2 - nnaBKa npH ~aBneHKH 7,7 ma. pe ~ LuFe2 Ha pRC. 3. OnH8RO 3TH cneRTpH 6H~ nonyqeHH npH pa3HHX 

3HaRax yrnOB Me~ ~TeKTOpaMH, perzcTpHPYIDmRMH rrpe.nmecTBymmee 
npe~CTaBne~ 'cneKTp~ nBYK ~ HeHaMar~eHHHX RCTOqanKOB npR KOMHaT (133 K3B) H nOCJle.nyKXnee (482 KaB) K3nyqemm acnonssyeaoro 11·-KacKa.IJ;a 
HO~ TeMITepaType. CnnomHHMH KpHBHMH rrOKa3aHH pe3ynLTaTH o6pa6oTKH STHX 18Lra : +3/4~ B nepnoM ~ae H -3/4 ~ - BO BTOpOM. 3TO 03Ha~aeT, 
cneRTpoB B rrpe~nonoxeHHH e~cTBeHHoro cpe~eI~ MarHHTHOrO no~, qTO CTMn nAH 18Lra BaTOM o6pajue HMeeT 3HaR, npOTHBonano~! 3HaK,y 
!eftcTByDmero Ha ~a 18Lra , R aRcnoHe~anLHoro 38TyxaHBR aMnnRTY~ CTMIT n LuFa2 • TaRO! xe 3HaK CTMrr 6Hn no~eH B R3MepeHRHX C 06pa3
npeueCCHH. UOM ~ 2. TaRaM o6pa30M, B 060KX o6pasll8X. 

CneRTpH nOCTpoeHH B nO~TH o~aKOBOM BpeMeHHOM MacmTa6e, H nar fi" BcT• (18Lra ) .,. 0, 
~O ~O pa3~~e ~aCTOT rrpeueCCHH B 8TKX 06pa3nax. CnnOmHHe KPH T.e. HarrpanneHo rrapanne~Ho MaKpOCKOITH~eCKO~ HaMarffKqeHHOCTH B o6pas
BHe - nO~OHKa B npe~nono~eHKH ~CTO MarHHTHOrO ~nOnDHoro ·CBepXTOH \ uax H, ~enOBaTeRLHO, nap~e~LHO HaMarHH~eHHOCTPl Gd - uo~emeTKH H 

~~~ 

KFlHRJ\bl 

Cnexrp ,I03YK WIR 06pa3U8 GdFe2 .ti 2 (IIJIaBKa non ,naBneHHeM 
7,7 Ifla}, HaMarHK-qeHHoro nepneH.nHKYJIR:pHO WIOCKOCTPl KOp
peJIRUIDi. 

Roro B38HMO~enCTBBR. 8TO ollHcaHHe He Bno~e Y~OBneTBOpHTenDHO B ~-
aHTHTIapa~enDHO HaMarHHqeHHOCTH Fe- no.npemeTKH. 
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II 

t 

Be~~ CTMIT ~R 18ITa B 06pasuax GdFe2 ~ I H ~ 2 (nnaBKH npH 
! 
le 

HOp~bHOM H BHOOROM ~BneHKR, COOTB6TCTBeHHO), no~eHHHe IIpH pa3 l 

.JIlNHW( rexneparypax, npaseneaa B Ta6mm~ 3. 
Ta6JnIUa 3. CBepxToHKHe MaI'HHTH1:le nOM ]J,JlH 18ITa B 06pasU8X ;1 

(]f- I H li	 2, H3MepeHHHe !Ipz pasJm'tffilIX TeMIIepaTypax 

T, K 

(I)BCT ' 

I ?8 

IT 21,0 

300 

I 1,9,0 

i 433 

-

I 

I 

5?3 

- I 

610 I ?08 

13,0 I 8,2 

I ??O , ?84 ;1 

I: 
~., 

(2~BOT.' T ?,4 I 10,2 10,8 10,6 I 10,0 I 8,6 ?,O I 6,2 I 
3. 06c~eHHe pe3Y~DTaTOB 

I. ~2 • C13epxToHKoe MarHHTHOe no~e ,n;~ 18ITa 13 aTOM coe~
HeHHH OKaS~OCb HaH60~billKM ope~ ~yrKX wa3 ~13eca RFe c HeMarHMT2 
HHM1iI R -a~eMeHTaMH, Hcc~e,n;OBaHHhIM:i'I no r.JDC nop, KaK aTO MOJKHO Bü,IJ;eTb 
Ha Ta6~ 4. ' " 

Ta6"nma 4. Cpa13HeH1ie BCT• (I8ITa ) 13 lf3a8X JIaBeca ZrFe2 

Coe~HeHHe 

zrFe2 
YFe2 

nuFe2 . 

YFe2 H LuFe2 CO. CTPYKTypOa CI5, OKH -
HaMaI'HH1lliBaIDIR 

I BCT. (T) , T=?8 K HOCT. pemeTIm
a.A 

TC,K 

-6,5 /3/ 7,05 630 
-14,4 /4/ ?,36 535 
-20,5 H.paó. ?,23 596 

OCb ~erKoro :~ 
,I 

!lf4 (Fe ) OJIH 

li
; 

1,60 [111] 
1,44 [IIIJ 
1,45 [uuv] 

il 
B Ta6Jmlle 4 npzaeneas TaIOfte ,n;~e o p'R)J;e )ij)yrHX CBOttcTB YR83aH


HHX HHTepMeT~o13, 13SRTue MS pa60T 2,147. ~ conOcTaBneHHH 3TRX
 ,!xapaKTepHOTHK H Be~ 'BcT• ~O, ~TO 13 zrFe2, y ROToporo MarHHT~ , 
MOMeHT aTOM013 Fe HaH60m,nm~, aa6J.1Xl,IJ;aeTCR HaMMeHbmee saasenae BOT•
 
06pautaeT aa ce6SI 13HIDIlaHHe SHalWTem,Hoe paaxaxae B B~ax BCT• B,
 
YFe H	 B LUFe rne ]A' (Fe ) rrO'tlTH O.n;HHaROBH. Ilo-BH,I!,liMOMY, 13eJm'lH2 2, 

, Ha ,IJ;Jffi 18ITa 13 Y3J18X aaxeneaaa R -aTOMOB 13 cPasax JIa:neca necsBOT• 
. Ma ~OTBHTe~Ha K TaKHM ,n;eTaxSIM 3J1eXTpOHHOa CTPYRTYPH, KOTOpue He i 

O'tI6Hb OHJThUO npOS!B]'Jill)TCR 13 ,n;pyrKX HX ~~eO:KHX xapaarepacraxax, B03

MOXHO, ~o 60Jlhllioe pas~e 13e~H BOT B YFe H B LuFe 06Y~OB jt2 2 
JleHo TOa xe npH~HOA, KOTOpaR rrpHBO~T K pa3~ HanpaBneHKft oce~
 

~er:Koro HaMal'HWUiE8HIDI 13 8THX penerxax: [II1J B YFe2 II [uuv] 13 LuFe2 
iJ
 

o yrJIOM e Me>X,IJ,y ocsn aerxoro ~DaHl'IR II aanpasneaaea [IIOJ,
 

paBHHM 200 114/ .
 1 
8 

TeMIIepaTYPHM 3aBRCHMOCTb C'M )J,JI.H 18JTa B IJuFe 6JIRSKa K TeMTIe
2 

paTypHOR 3aBHCHMOCTH HaM8rHR~eHHOCTR MaTpR~, ~í 8TO B~O MS pHc.6. 
ões 'saMeTHoA "aaosanaa", Ha6~a13me~C.fl B ZrFe 3 • BosHIDCHoBeHHe YKa
SaHUO~ "anoaamra" B paoore /3 CB.fl3ElBaJIOCb c 

2
HaJllilWeM Y aTOMa npaae

OH Ta B peuerxe ZrFe2 'lffiCTli'lffiO ~OI<aJmSOBaHHoro 006CTBeHHoro 5d -MO
MeHTa, o6ycnoBnllBaIDmero nO~O~TeJlbHHR 13Knan B CTMIT, OTpHupTe~bHa.fl ~o

. Jl.fl xoroporo onpezteaaerca ManrnTHHM oKpYJKeHHeM aTDMa Ta , T. e. BKJIa,n;OM 
OT aTOM013 Fe 

~+ ~~ 

t 

111 
w ..... 
<: 
o 
c 

X 
LO 
a: ...... 
::I:: 

,..: 
x 
fu 
lO 
Uln 

91', O . 0',2 0',4 -.- 0',6 0',8 1',Oi 

nPH8E,D,EHHAA TEMnEPATYPA T/Tc 

PRC. 6.	 SaBHCHMOCTb cnepxroasoro MaI'HHTHOrO nOM ,IJ;JlfI +8~a 13
 
LuFe2 OT.'I'eMTIepaTypJi. TO'tlKH - SHa'tleJm.fl BCT • CIJJIOlliHM
 
RpHBaSI - MaXpOCKOllH'tleCKa.fl HaMarHH'tIeHHOCTb B rrpOR3BOJID

HOM MacmTa6e ~o OCB Op,IJ;HHaT.
 

2. ~ • Pe3YJIDT8TJi HaCTORmeA pa60Tu c onpe~aneHHooTbID nOK~
3JiBaDT, 'tITO Be~ H TeMITevaTypHHe SaBHCHMOCTH CTMIl ,n;JIR 18ITa B 

06pasuax GdFe2 ' BHDJ1~eHHHX npH HOp~HOM H np~ BJiCOKOM (?,? ma) 
.n;aBneIDm, OTOJlb &e KaP,IJ;HHaJIDHO paSJm'tIHJi (OM. pMC. ?), KaK , rm npa- (> 

MeOHHX ~ep 1I9Sn , ~'I'O 6HJlO npo,n;eMOHCTPlIP~O B pa60Te 6. TaKHM 
,06paSOM,	 nO)J;TBe~eTcSI c,n;eJIaHHH~ aBTOpaMH 6 BJiBO.n; o TOM, 'tITO rrpJII 

IJJIaBneHKH nO)J; BHCOKHM ,n;aBneHHeM B GdFe2 ~pMHpyeTCH HeKOTopoe MeTa
cTa6~bHoe MarHHTHOe COOTOSIHHe, KO'I'OpOe npH OOxpaHeRJIIB CTPYRTypH pe
meTKH II ee paSMep013 xapaXTepRsyeTO.fl OTJIKqHOft OT o6aquoro OOCTOSIHHR 
ODHHOBà~ nO~BsanHel 8J1eK'I'pOHOB. 
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2 

.i 

I 

~I	 I 
JIOX8TCR BÓ~H KpHBO~, ~PMa KOTOpO~ Ó~3Ka K TeMTIepaTypHoU aaBHCH
MOCTH HaMarHKqe}!HOCTH Fe -no~pemeTKH, ec~ nO~OXHTh, KaK aTO OÓH~O 

~eJIaeTCR, 'tITO OH? COB~aeT c KPHBO~ HaMarlm'tieHHOCTPI )1)IR R30MOpqnmX 
I! 

o 
-N ~3	 ]aBeca RFe2 C HeMarHHTHUM R -aJIeM8HTOM, HanpnMep YFe (CM...... 

" 

pRC. 8).	 TIpn 3TOM no aÓCOJlIDTHO~ Be~e aTO cpe~ee no~e COBna~aeT 
UI 

c BCT 
18T 

2
WIR -rra B YF6 ._~tn 

C .... 

::I: 

~ il ECRM npe.nrrO~OXHTb, 'tJTO cpeft~ee nOJIe ~e~CTBHTeJlDHO OTBe'tIaeT BRJla::1::0 .... ny	 B CTMIT ~ 18~a B GdFe 0T Fe-no~pemeTKB, TO Tor.na CJIe.nyeT BH.....: 2X 

BO.n, 'tJTO	 B~ OT Gd -rro.nperneTKH B OópasDPX, BUllnaBneHHHX rrpn HOp~ 
m 
u
 

til
 ~hHOM H rrpn BHCOKOM .naBJIeHHH, óJrH3KH no Be~e, HO npOTKBOrrOJlO~

HH no 3HaRy. 

91'~0 o- 2 O'Y 0'6 O' 8 1",0
 
~I1P1-1B~R TEMIlfpRTYPA 'T!T
 

PHC. 7.	 3aOOCHMOCTh OT TeMTIepaTypH cBepxToHIWX MaI'HHTHIDC nozeã 
,IlJIH I8~a B oõpaanax GdF8 :.fi I (HOpM. nasaeaae) li

2
 
li 2 (nscoxoe nasa.) , KpHBlle npoaenena aa rJIaS no TO~M
 

II He HEARDTCR peaY~hTaToM Teopzz HJIH no.nrOHKH. 

til 

(- 

" --o 

N $ 
I 

A~ 

~ 

t:Qu til 

V 

91' o 0'2 0'4 O' 6 O-S l' o 
, 'I1PH8E..1lE1iHAR T8mE:PATYPR' 'T/Tc '
 

'PilC. 8.	 Cpanaeaae TeMIlepaTYPHOA aaBIlCHMOCTm ycpe.naewlOro no JtBYM 
oõpasnax GdF8 (oopasus li I R li 2) CTMII .ItJlR I8~a c

2 
TeMIlepaTYPHoft aaBIICilMOCT:bD H8M8rmrqeHHOCT'H YFe

2•
MacDlTaó nocnenaeã no OCR Op,mmaT npOJlSBOJIhHHft. 

~TepeCHO OTMeTRTh, ~TO Cpe.nHR8 no OópaaUaM MI R ~ 2 BanRqHHH C~1IT 
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AKcenbpo~ 3.3. H AP.	 14-"86-823 
CBepxToHKHe BsaHMoAeHcTBHH ,D;JIH RAep 
181Ta B ~asax naBeca GdFe2H LuFe~ 

MeTo,AoM .ll:BYK YY -:-KacKaAa HApa-30~a 181 Ta HSMepeHhI cnepx-' 
TOHKHe MarHHTHble rrorra BCT ,D;JIH Ta B, KyõHtIeCKHX ~asax Jlaae ca 
LuFe2 H GclFe2 • .ll:nH, LuFe2 npH 300 K nonYtIeHO BCT = -20,5/4/ T. 
MH oõp aanoa GdFe2-, npar-o-roanemrsrx npa nopxarrsuox H BblCoKOM 
AaBneHHH /7,7 rna/, nonvseuu SHatIeHHH COOTBeTCTBeHHO B~V = 
= +19,0/5/T H B~~) = +10,2/4/T, npH 300 K. HaõnwAeHHoe pasnH
'tIHe B BenH'tIHHaX H TeMnepaTypHMx saBHCHMOCTHX BCT YKasMBaeT Ha 
oõpa30BaHHe B GdFe2 nOA Ae~CTBHeM BWCOKoro AaBneHHH MeTaCTa
ÕHnbHoro MarHHTHoro COCTOHHHH. 

Paõo-ra asmormeaa B Jlaõop aropaa HAepHbIX rtpoõnex Oillm. 

Ilpenpaar 06"beAHHeHHoro HHcTHTyra xnepuux HcCneAOBaHHH. .uy6Ha 1986 

IlepeBOA O.C.BHHorpaAoBoH 

Akselrod 2.2. et aI.	 14-86-823 
f . I . f 18 1 1 .Hyper lne nteractlons or Ta Nuc el 

in	 the Laves Phases LuFe2 and GdFe2 

The hyperfine magnetic fi~lds, Bhr, for the Ta probe nucle~ 

us in the cubic Laves phases LuFe2 and GdFe2 have been meásu
red by the TDPAC method on the 133-482 keV y-ray cascade in 
181Ta. For LuFe2 the value of Bhr = -20.5(4)T at 300 K has 
been obtained. For t he samples of GdFe ~ prepared at 'low and . 
high (7.7 G Pa) pressure the values B~~ = +19.0(5)T and B~~~= 
= +10.2(4)T, consequently, have been obtained at 300K. The 
observed differences in the values of Bhr' s and their tempe
rature dependences indicate at the formation of a metastable' 
magnetic state in GdFe2 under the infl~ence of high pressure. 

The investigation has been performed at the Laboratory
 
of Nuclear Problems, JINR.
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