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Kax ROBeCTHo, COC}:\HHeHRe a-Bi203 BBillleTCJI OAHRM HO HCX0)1HhIX 

Be~eCTB npR nponoBOACTBe BLICOIOTeMnepaTypHbIX'. CBepxnpoBOAHHB:OB 

(BTCII) Ha OCHOBe Bi, a Tax.lKe cny2KRT penepoM Tpexna.n:eHTlIOro Bi· . 
. npR pannR'DlhlX cne:npoCIOilR'IeCIHX HCClle]:\OBaJIIDIX 0ne1TpOHHOH CTpyx

. Typhl BTCII. BMecTe c_TeM 0To COCJ:\HHeHHe o6naAaeT PllAOM cBoicTB,, 

neo6:bl'DILIX A1lll Be~ecTB,. aTOMliI KOTOphlX COAep.lKaT B 1a'leCTBe na

JieHTHhlX TOllLIO s- R p-eneITpOHI.I. fu, B cneITpa.x .3:ACPHOro :s:BaAPY

noiri.Horo peooHanca (.ffKP) 209 Bi, CllilTLIX Ha rroJIHipHcTa.n:nH1IeCioM· . . . 

o6pann;e OICHAa a-Bi203(l), XOTOp:bIH nplUIJlTO C'IRT~TL AHaMarHHT-

IILIM, 6:bIJIH 06Hapy.lKeHLI pa.cID;enneHH:ble CIIeXTpanLHL!e llHHHH1 . CBHAe

TeJILCTBYJ.O~e O HaJIH'llllI llOlaJILHhlX MarHHTIIhlX noneii: Ha ll7.\pax BBC-, 

MyTa. H. KP-excrrepRMeHThl, rrpoBC}:\eHltLie BO BHelllllHX MarHHTH~ 110-. . . . . . 
llllX Hezt(2], no1a.oa.m1, "ITO pac~enneHBJI cnexTpaJJLH.bIX. mrnHi nocTe- · 

neHHO yYeHLlliaJillCL npH BoopacTanH:e: Hezt ii HC'!eoan:e: npH OHa'IeHRllX 

Hut, c~eCTBeHHO _oTn:e:'IaJO~RXCJI Allll AByx pannR'DlhlX 11a6opoB ria

paMeTpoB, onp~eJIJIJO~HX IlOOHD;HB aTOMOB Bi ~ sneMeHTapnoi ll.'Ieixe •· 
a-Bh03(3). . . . . . . . 

Hccne}:\OBaHHe MarH:e:THoi nocnpHRM'UIBOCTH MoHoxpncTa.n:na a-Bh03 
c noMO~JO CKBHA-MarHHTOMeTpa B noll.RX ~ 1oorc (4) He o6Hapy- . 

.lKHJIO rrpHcyTCTBltil B o6pann;e cxom.xo-HH6YAL oaMeTHoro xonH'leCTBa 

MarHRTHhlX npHMecei. MarHB:THai BOCilpHHM'IRBOCTL B HHTepBaJie-TeM

nepaTyp .80-160K ue saBHcena OT Tewnepa.Typ1,1; HapaMarHHTHhlH IIHK 

HCHOBCCTHOH IlpK,POAhl B BOCIIpHHM"IHBOCTH a:-Bi203 6:blll o6Hapy.lKeH B 

o6nacTn T·eMIIepaTyp 50-SOK. · · 

· Y"IHTLIBruc 'nepe"IB:cneHHLie oco6_eHHOCTR Mal'HHTHLIX·CBoicTB oxcHAa 

a-Bb03,. npe]:\CTaBJI.H1IO RHTepec nponecTH HCCJICf\OBaHHe, 0Toro COCJ:\H

HeHRJI C IlOMO~JO nollllpHOOBaHHLIX IlOllO.lKRTeJILHhlX MIOOHoi (µSfuMe

TOAa), '!yBCTBHTeJILH:bIX I llOX8JILH:bIM MarHRTH:bIM noJIJIM · B MC.lKAOyo-

lllUIX IpHCTanIIH'ICCIHX CTpyxTyp(5). . ... 

. 8xcnepB:MeHThl npoooµ.HnHCL HaMIOOHHoM xanaJie <IiaooTpoHa OlI.fflI 

(AJ6Ha)~ JiuMepeHllJl C nompHCTaJIJIH'leCIRM o6paon;oM 061,eMOM 7cM3 

·Bl,IIlOllHllllHCL· B. nonepe'IHO.M. (TF-sxcnepRMCHT) H ·npOAOllLHOM (LF-. . . 
excnepRMCHT) MarHHTH.blX nollllX no OTHOWCHHIO X nepBOHa~~HOH 110- . 

JIJipiroan;HH ny•11a µ+, a Ta.J:.lKe B uyneBOM ·rrone (ZF-01:cnepB:MeHT). 

. : Allll on;eHJtH B1IllJlHH.R BHyTpeHHHX Mal'HHTHLIX norieii: Ha CIOpOCTI, pe

Jia.xcan;im cnHHa MIOOHa npoBOJ.\HllllCL TF-noMepeHHJl BO BHeumeM Ma-
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rHHTHOM none '1oorc-JipH paonn.::iHhIX TeMnepaTypax. IlpH o6pa60TKe 

0xcnep1rneHTaJibHhlX µSR-rncTorpaMM BpeMeHHaJl ·oaBHCHMOCTL Ha6n10-

AaeMOH noll.RpHOaD;HH MIOOHOB onncLIBanacL <ilYHKD;Hei 

PTF(t) = aTFexp(-,\TFt)cos(wt + </>) • (1) 

B 0TOM Bhlpa.lKeHHH aTF - 0xcnepnMeHT8JILHhlH x00<11<11~eHT acHM

MeTpnn, B ocnoBHOM onpeµ;eH.ReMhlH ycnoBH.RMH perncTpan;HH noonTpo

HOB H OTHOCHTCHLHOH )];Ollei MJOOHOB, MarHHTHLIC MOMeHThl KOTOphlX 

npen;eccnpy10T co cpeµ.nei napMOpOBCIOH 'lacTOTOTH w, coo,TBeTCTBY

JO~CH BHeIIIHCMY non10 Hezt(W = -yHezt, rAe "Y = 21r13,55xrn;/rc - rH

poMarHHTHOC OTHOWeHHe All.R MJOOHa); </> - axcnepHMeHTaJILHO. onpe

µ;eH.RCMaJl <Iiaoa npen;eccllll; ,\Tr cxopocTL penaxcan;m1 cmma wooHa. 

CxopocTL penaxcan;nn xapaxTepnoyeT IIIHPHHY pacnpeµ.eneHllJl noxam.

HhlX MarHHTH:bIX nonei Ha MJOOHe H 'IacTOTY HOMCHCHllJl BTHX nonei oa 

c'IeT AH<il<ilYOHH MJOOHOB nnn <Iinyx-:ryaiµm noxalp,HLIX MarHJITHLIX nonei. 

Ilony'ICHHble cneKTphl xopOIIIO COOTBeTCTBOBaJIH <IiopMyne (1) BO BCeM 

TeMnepaTypHOM HHTepnane .4,2. - 300K. TeMrrepaTypHaH OaB.HCRMOCTL 

BellH'IHHhl PTF(O) noo6pa.lKeHa Ha pnc.1. IlpnBeAeHHLie BellH'IHH:hl OT"'.'. 

HOpMHpOBaH:bl Ha nOllHhlH K00<1l<llHD;HCHT acHM~eTpHH aE, onpeµ.eneH_Hlaji 

npn XOMHaTHOH TeMnepaType no MCJ\HOMY o6pasu;y ,. cooTBeTCTBYJOIUeMY 

no Macce H paoMepaM nccneµ.yeMOMY. Ho pHCyHXa BH1J.HO, 'ITO BenH'IHHa 

PTF(O) MeHLIIIe e)];l'IHHD;hl npn BCex TeMnepaTypax. 8TOT q>axT ronopHT 0 

TOM, 'ITO no xpaiHei Mepe 'laCTL MJOOHOB,HMIIllaHTHpyeMLix B o6paoen; 

a-Bi20 3, ncnhlTLIB~T. 6:blcTpy10, neila6JIJOAaeMYJ.O B TF"."axcnepHMeHTe 

JJ;enoJIJipB:Oan;m<>, T.e. nOABepraeTC.R Booµ;eicTBHJO 6om.IIIHX (no cpaBHe

HHIO C .RAeJ>HhlMH 1J.HilOJILH:bIMH) MarHRTHLIX nonei. 
,I(ru1 · nccneJJ;oBaHllJl ·. rrpon;ecca, 6:blcTpoi µ;enoupnoan;HH 6:bIJIH rrpone

µ.enLi: ZF';-•noMepeHllJl. BHeIIIHee none B 061,eMe o6paon;a c n0Mo~10 xa

TyIIIex rem.MrOllLD;a 6:blllO CXOMneHCHpOBaHO C TO'IHOCTLJO 0,2rc. 8xc

nepB:MeHT8JILH:ble rHCTOrpaMMliI OilHCLIB8JIH~L BLipaJKeHHeM, B XOTOPOM. 

HOMeHeHne noru1pnoan;im BO BpeMeHH rrpeACTaBJillIIOCL B BHµ;e AByx 0J[C

IlOHeHI{H~HLIX 'IlleHoB, OTBe'laJ.OID;RX 6:blcTpoi C-\1) H MCJ:\JleHHOi (A,) 
AenoJIJipnoan;llJlM. 

PzF( t) = a,exp(-,\,t) + a1e:cp( ....,>..1t) (2) 

Ha pB:CyHKe 2, rµ;e noxaoauhl excnepB:MeHTaJILH:ble 111 pac'IeTH:bIE/(no -•~nniiWI atmrpt I 
a..,IIB l!tt!e~ 
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cpopMyne 2) cma11emrn PzF(t), M02KHO OT'IeTJillBO Bl{AeTb 6hlCTpoe oa

TYXaHlie IIOJlllplIO~lilI Ha MaJihlX BpeMeHax. TeMIIepaTypHhle Oa.BHCII

MOCTH BeJIH'IlIH. aTF H a. COBIIaJilI B rrpeµ;enax 0xcrrep1IMeHTaJIJ:,HOH TO'I

HOCTH. CyMMa a6+a, COOTBeTCTBOBana KOO<p<pHD;HeHTY IIOJIHOH 0KCIIe

pnMeHTMbHOH aclIMMeTplIH a~. Ilp:e: OXJia2Kµ;eHH1I o6paon;a Ha6n10µ;anC.H 

pOCT BeJIH"'IHHhl ,\ f, OTBe'IaIOII(eH 6hlCTpoii µ;errorurpHO~HlI cmma MIOOHa, 

OT OHa'leHH.ll ~ 5MKC-1 rrpH KOMHaTHOH TeMrrepaType µ;o OHa'leHH.ll 

~ 30Mxc-1 rrp:e: 70K. Ilp:e: µ;an1,HeiiweM oxna2Kµ;eH:e::e: TO'IHoe orrpeµ;eneHHe_ 

BeJIH'IHHhl ,\' CTMO rrpa:KTH'Ie<:KH Heioo~mKHhlM HO-oa KOHe'IHoro Mep

TBoro BpeMeHH crrexTpo~eTpa. Oµ;Ha:Ko M02KHO YTBep2Kµ;aTJ:., 'ITO IIpH 

4, 2 ::; T ::; 70K cxopoc-r1, µ;enorurpnoan;:e::e: ,\{~ 30Mxc-1• 

,II.rur on;e11:KH xapaxTepHCTHK IIOJie:e: Ha MIOOHa.x IIpH TeMIIepaType 

T= 135K, 6nHoxoii x TeM~epaType, rµ;e aMnJIHTYAa 6hlcTpopenaxcHpy-

10meii "'IaCTH nmrn:pHO~~H. MIOOHOB . µ;ocTHraeT Ma:KCIIMyMa, 6hlJIH npo

Beµ;eHhl LF-HoMepeHH.ll. 8xcnep:e:MeHTaJIJ:,Hhle rHCTOrpaMMhl, nony'IeH

;Hhl~- MeTo;a;'oM LF 'Tai Hee OIIHCLIBanHCh. Bhlp"a.2KeHHeM . ( 2 f BHelIIHee' npo-

AOJil,HOe none 'AeJiaeT imepreTHTfeCKlI' He0KBHBaneHTHhIMH HarrpanneHH.ll 

cnnHa MIOOHa "no" H "rrpOTHB" Ha"'!aJIJ:,HOH nomipHO~HH ( COBrra;a;a10meii 

C OCl,IO noOHTpOHHOro Tenecxorra) ll npHBO;D;HT K oaMeµ;neHHIO npon;ecca 

µ;errorurpnoan;1rn. 06hl'IHO 0xcrrep:e:MeHTMbllaJl OaBHClIMOCTI, cxopOCTH 

: penaxca:a;irn: crrnna MI<>ona OT rrpoµ;on1,Horo BHewHero rrorur xopowo orrn

CLIBaeTC.H cpynxn;ueii JlopeHn;a: 

-. 
a 

.\.= b+ H~t (3) 

MoMepeHHaa HaMH oane:cHMOCTJ:. ,\! OT ~HewHero rrorur Hezt rroxa

oaHa' Ha p:e:cyHKe 3. . Jlerxo BH):\eTb, "'ITO npn MaJihlX noJlllX 0KCIIep:e:".' 

~ellTaJII,H~ OaBlIC_HMOCTJ:, ,\,(Hext} .HBHIJ OTlllI'IaeTC.H OT,nnaBHOro xoµ;a 

(3) .. Ilpn BHen;rn:e:x norurx 6on1,we 1 xrc :e:oMeHeHe:e "A1 OT Hext, B n;enoM, 

COOTBeTCTByeT <pyHKD;HH JlopeHn;a. Pac'IeTHaJl KplIBaJl IIOKaoaHa Ha. pH

cyHKe 3 cnn~III~OH IIllHHeii. CooTHOIIIeHHe (3) crrpa:e~µ;lllIBO, K~K'.B cny-qae, 

eCJIH p~a.1tca:qH.ll. ~rre:Ha · MIOOHOB onpep,en.aeTc.a cpnyxTy~e:eii µ;e:non1,

Horo BOaHMoµ;eiicTBH.ll MarHHTHoro MOMeHTa C MarHHTllhlMH MOMeHTaMH 

anexTpoHoB, noxammonaHHhlMH B youax peweTKe:, Tax n B_ cny-qae 06-

paooBamrn cB.smattHoro -~~c':1'ollHH.H (1,+e-)- MJOOHH.ll. B rrepBoMcny-qae 
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; PHc_.3:3aBHCHMOCTb CKOpOCTH 61iICTpmtAeno~pHO~HH CilHHa M~OHa. 

OT BeJilI'IlIHhl IlPOAOJibHOfO MafHHTHpro ~OJIK np~ TeMnepaType 135K. 

<fwpMyrra (3) MO.>KeT 61iITb oanHcaua xax 

_ 2(fyy)2r 
>.- 1 + ('YHezt)2r2' (4) 

rAe r - xoppeJIKD;HOHHoe BpeM.H, xapaxTepuoe AJIK <prryxTy~HOHHoro 

npon;ecca, a 62 - CTaTH'IeCKHH BaH-<pJieKOBCKHH BTOpo:e: MOMeHT AJIK CH

CTeMhl MIOOH-0JieKTpOHhl. Ilorry11eHHhle oTCIOAa otta11emrn h H r cocTa

BJIKIOT COOTBeTCTBeHHO (325 ± l)rc H (6,0 ± 0.6), J0-9c. 

B · AOJirOJKHByID;eM CB.!lOattHoM ccicTo.!lHHH (µ+e-) c noJIHhlM cnHHoM 

1=0 npOHCXOAHT'6hlCTpruI npen;eCCH.!l MIOOHa C 1IaCTOTOH1COOTBe'rCTBJ

IOID;e:H CBepXTOHKOMy IlOJIIO. 8Ta '!aCTOTa w3a.x npeBOCXOAHT paopemaro

nzyro cnoco6HOCTb CTaHAapTHhlX µSR-cneKTpOMeTpOB (Ami ·1coc:ro.RHH.!l 

(µ+e-) B 'BaKyyMe w3a.x ~ 2, 8 ; 10-10c-1) lI B 0xcnepnMeHTe COOTBeT

CTByeT IlOJIHOH AenoJIKpB:OaD;HH. B COCTO.R}UIH cl~l MIOOH HeAeilOllllpH

oyeTcii:i· Ho HO-oa BDaHMOAeHCTBH.!l co CPCAOH 0JieKTpOH B (µ+e-) Me

H.!leT HanpaBJieHHe cmma'c 1IacTOTOH r-1 , 'ITc/npHBOAHT K nepeXOAaM 

(I= 1) +-+(I= 0) H AaJILHeime:e: AenoJIKpHo~n. 

B pa6oTe[6] noxaoaHo, 'ITO noll)"iaeMhle rrp:e: TaKOM IlOAXOAe Da.BHCH

MOCTH cxopoCTH perraxc~HH OT IlOJIK HMeIOT BHA: 

6 

'r} 

\1 
II 

>,a:::: ,.r-1 I 
1 + x2(w3a.x/wo)2' r- << Wo , . (5) 

,\ = 7-I(wo/wBa.x) . 4( 0 -1 . r-I/w0)2+x2' 7 >>w0 , (6) 

fAe x = He:r:t/Ho (Ho= 1594rc. COOTBeTCTByeT IlOJI~, CODAa.BaeMOMY 

MarHHTHhlM MOMeHTOM MIOOHa Ha 0JieKTpoHe MIOOHH.!l B Ba:Ky-yMe ). BliI
pa.>KeHHIO ( 5) COOTBE?TCTBYIO'! Be~'IHHhl 

-;! r_-; 
· ::•r = (1/1 ± 0.1) :10.:..7c H w3u:jw0 = 0.8 ± 0.1. 

no COOTHOIIIeHHIO (6) 61iIJIH onpeAeJieHhl DHa'!eHH.!l 

T = (5.9 ± 0.6) · l0-llc lI Wo/wca.x = (2.85 ±·0.01) · 10-2 . 

i ; Bemrn'ma Wo .. IlOP.llAK-a w3ax H . OTHOCHTeJibHO 60JibIIl8Jl BeJIH'IHHa 

r; npny-<IeHHhle npH COilOCT3.!iJieHHH 0xcnepHMeHTaJibHOH Da.BHCHMOCTH 

X1(Hezi) H Bhlpa.>KeHH.!l (5). 00Ha11a10T, 'ITO ·B MaJihlX nonepe'IHLIX no

rr.ax nop:S:Axa Hecxolihxri · ·re AOJIJK.Ha Ha6JIIOAaTLC.!l npen;eccH.11 cnHHa 

MI<?GHa ·Ha rrapMopoBCKOH '!aCTOTe TpHnJieTHoro aTOMa MIOOHH.!l. TaxHe 

HOMepeHH.!l npH T=l35K B. IlOJIKX 3rc, 5rc 11 10rc 61iIJIH npoBep;eHhl, 

0AHaKO Cllep;OB npen;ecCHH MIOOHH.!l M1iI He o6Hapy.>KHJIII. MIOOHReBruI·KOM

IlOHeHTa He npeBhlIIIaJia YPOBHH qlOHa, KOTOpLii COCTaBJIKJI BeJIH'IHHY 

IlOPllAKa HeCKOJibKHX npon;eHTOB OT aMillIHTJALI ·<lJypbe-cneKTpa' COOT

BeTCTBYIOID;ei '!acTOTe napMOpOBCKOH npen;ecCHH CilHHa MIOOHa •. 3Ha-

1IeHH.!l Wo/wcu: H T1 IlOJiy-'IeHHhle Allil COOTHOIIIeHH.!l (6), COOTBeTCTBYIOT 

cna6oCB.llOaHHOMY COCTO.llHHIO (µ+e-). 0AHaKO CTOJib MaJihle DHa'!eHH.!l 

Wo H T nOApaoyMeBa.IOT HaJIH'!He CB060AHhlX HOCHTerreii oapllAa Ha ypo

BHe, ·xapaxTepHOM AJIK nonynpOBOAHRKOB [7],11 IlOOTOMY B HameM Clly-'Iae 

BODMOJKHOCTb o6paooBaHH.!l MIOOHH.!l MaJIOBepO.RTHa. 

·'. · 06'bllCHeHHe 0<p<peKTOB, Ha6JIIOAaeMLIX B OKCHAe a-Bi203paDJIH'IHhlMH 

MeTOAaM:e:, MO.>KeT co·cTo.RTb B CJieAyroin;eM. JloxarrLHLie MarH:e:THhle noJIK 

BeJilI'IlIHo:e: nopiAx'a 10orc; o6Hapy.>KeHHLie B JIKP [1,2} :e: µSR-0xcnep11-

MeHTax Ha a-Bh03, CYIIJ;eCTBeHHO npeBLIIIIa.IOT ~HilOJibHble IlOJIK (no

PllAKa Hecxollbi:HX re), cooAaBaeM1,1e MarHHTHhlMH MoMeHTaMH llAep Bi, 
H npHMepHO Ha OAHH-ABa IlOP.!lAKa MeHbIIIe norre:e:, xapaxTepHhlX AJIK na

paMarHeTHKOB, HCTO'IHHKOM MarHeTHOMa B KOTOphlX .RBJIKIOTC.!l MarHRT

HLie MOMeHTLI JIOKaJIHOOBaHHhlX 0JieKTpOHOB, npHHaAJie.>KaID;HX BHyTpeH

HllM HeDanoJIHeHHhlM 0JieKTpOHHhlM 060ll01IKaM HOHOB, 

7 



Ilocxom,xy Bee aTOMhl Bi 11 0 B aneMeHTapnoii .aqeiixe a-Bi203 Ha

xop;.aTc.a B noo11n;m1x e-T11na [3] c HHOIIIeii Toqeqnoii cHMMeTp11eii ( To-

1Kp;ecTBeHnoe npeo6paooBaJrne - ep;HHCTBCHHhIH aneMeHT CHMMeTpHH), 

TO p;n.a p-0ne1TpOHOB OTCYTCTByeT op6HTallLHOe n1,1po1Kp;enne, KOTOpoe 

np11 Ha.JIWl1lll BhICoxoi cnMMeTpHH II yqeTe o6Mennoro BOa.HMop;eiicTBllil 

M01KeT CJIY2KHTL npH"'IHHOH MarneTHOMa p-0JieKTpOHOB (x:ax B cnyqae MO

nexyn.apnoro KHCJiopop;a [8,9]). 

0THOCHTeJILHaJI CJia60CTL JIOKallLHOro non.a n oco6eHHOCTH .• TeMrre

paTypnoro noBep;eHH.R cTaTK1Iec1oi MarHHTHoii ,nocnpnnM'InBocTH no

OBon.aIOT npep;noJI02KHTL, 'ITO npH"'IHHOH BOOHHKHOBCHH.K lIOKallLHhIX Ma

rHHTHhlX nonei CJIY2KHT qacTH'IHO KOBaJieHTHhlH xapaKTep CB.KOCH Bi -
0. Hcxop;.a HO Me1KHOHHhIX paCCTO.KHHH _B KpHCTallJIH'IeCKOH CTPYKType 

a-Bi20 3 (3](B xoTopoi HMeeTC.R p;na na6opa rrapaMeTpoB p;n.a rroonq11i 

HOH OB BHcMyTa H Tpn na6opa 'napaMeTpOB All.R. 11.oonn;:e::e: HOH OB .1mcno

pop;a ), M02KHO BhlCKaoaTL rrpep;IIOJI01KeHH~;,'ITO•HOllhl Bi Ita2Kp;oro,:r:e:rra 

CB.H:Oa.Hhl C IIIeCTLIO HOHaMH KHCJIOpop;a (c )WYM.a,KHCJIOpO)J;aMH KaJK)J;OfO 

HO. Tpex.THIIOB). Tp:e: HO OTHX CB.Koeii:, cylI(eCTBeHHO 1mpo1I~, "ITO,C,O~T

BeTCTByeT XHMH"'leCKOH cpopMyne Bi203.·•Ilpn 0TOM·HOHhl KHCJIOpop;a:Ka-

1K)J;OfO THJia. OKat3hlBaIOTC.R CB.H:OaHHhlMH · c . 4 :e:onaMn • BBCMyTa ( c, ABYM.a 

llOHaMll Ka2Kp;oro HO ABYX TnnoB ), • KOTOphle IIpOCTpaJICTBeHHO. pacrro

naraIOTC.H: B BepIIInnax ncx:a2KeHnoro TeTp~p;pa Box:pyr xncnopop;a. B 

peoym,TaTe B a-Bi203 peannoyeTc.a npocTpaHCTBCHHaJI CTPYKTypa,p;o 

neKOTOpo:e: CTeneHn-ananorn'IHaJI CTPYKType m,p;a C qacTH"'IHO KOBanen. -. . 

THhIM xapax:TepoM CB.H:oei. 

Ilocx:on1,xy B Ta.KOH Mop;enn HOHhl BHCMyTa.:CB.KOaHhl c _6 6nnLKai

IIIHMH HOHaMH KHCJIOpop;a, TO, nO-BHAHMOMY, B o6paooBaJIHH CB.KOCH y<Ia

CTBJIOT lie TOJILKO BallClITHhle 6s- .H 6p-0nex_TpOHhl Bi, HO n aneKTPOHbI 

5d- o6ononn, c KOTOpoi oap.ap; "'lacTH"'IHO nepeHOCIITC.K Ha :itHCJIOpop;. B 

peoynLTaTe anex:Tponna.a o6ono:•ua Bi M?1KeT npno6peTaTL He6on1,moi 

MarHHTHhlH MOM.~HT. (BeJIH"'IHHOH ~ 0.1µ.a), KOTOpbiffe .<;,OO)J;aeT MarHHT

noe none Ha .ap;pe •. PaclI(errneHne nnnni .HKP M01KeT. 6hlTL. peoynLTaToM 

Ta1mro cBepxToHxoro BOa.HMop;eicTBH.R. 

Me2Kp;y HOHaMH BHCMyTa MO)KCT ycTaHaBJIHBaTL.c.a cynepHOHHOe BOa

HMOp;e:e:CTBHe qepeo HOHI,I. x:e:cnopop;a, aneKTpOHHaJI IIJIOTHOCTI, . BOKpyr 

KOTOphlX B )J;aHHOH MO)J;CJIH qacTH"'IHO HMeeT d-xapax:Tep: Ilpn ycTa

HOBJICHHH 6n:e:1KHero nop.Hp;Ka B MC2K)J;OJOllHllX peIIIeTKH nO.H:BJilleTc.H no

KallbHOe MarHHTHOe none, KOTopoe IIpHBO)J;HT K 6hlC'I'POH p,enoruI pROa.ll,HH 
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CIIHHOB MIOOHOB, 06Hapy2KeHOH B )J;aHHOM µSR-ncCJiep;OBaHIIII a-Bi203. 

Ilocxom,Ky BIIJIOTL p;o TeMnepaTyp1,1 4, 2K B nacTo.KII(ei pa6oTe He 6LDio 

oaperncTpnpoBaHO BOOHHKHOBCHHll p;am,uero MarHHTHOro rrop.Hp;Ka y a: 

Bi20 3, To n,pep;cTaBJI.HIOT HHTepec Tax:oro pop;a HCCJiep;oBaHH.R np11 6onee 

HHOKHX TeMrrepaTypax. 

Ilo-BH)J;HMOMY, cnep;yeT npollBJI.HTJ, OCTOpO1KHOCTL IIpH ncnom,ooBa

HHH OKCH)J;a a-Bi203 B Ka'IeCTBe penepa TpexBanenTnoro Bi p;n.a HHTep

rrpeTaqHH cneKTpOCKOIIH"'leCKHX llCCJIC)J;OBaHIIH aneKTpOHHOH CTpyxTyphl' 

BHCMYTOBbIX BTCII, .ananorH"'!HhIX C)J;eJiaHHLIM B [10,11], n npoananHOH

poBaTL HMeIOIIl,HCC.R 0KCIIepnMellTallbHhle )J;aHHhle C n;em,IO BhlllBJICHHll 

BOOMO)KHOCTH yqacT.Hll d-0ne1TpOHOB Bi B KOBalleHTHhIX CB.RO.RX H orrpe

p;enenH.R 'IacTH'IHoro d-xapax:Tepa 0nexTpOHHoi nnoTHOCTH noxpyr 110-

non x:11cnopop;a. 06napy2Kenne BOOM02KHOCTH rrepenoca d-anex:Tponnoi 

IIJIOTHOCTH OT KaTHOHOB ·Ha KHCJIOpop; npep;cTaBll.RJIO 6bl HHTepec p;n.a 

paoJIH'IHLIX necpoHoHHLIX Mexa.HHOMOB BTCII. 

B HacTOlllI(ee BpeM.a rrpep;cTaBJilleTc.H neIIOHllTHLIM BJIHllHHe BHeIIIHero 

MarHHTHoro non.a Ha cnoicTBa a-Bi20 3• ,IJ;n.a npo.KcHeHH.R 0Toro Borrpoca 

Tpe6yIOTc.H p;OIIOllllHTeJibHLie llCCJiep;onanH.R. 

ABTop1,1 6narop;ap.KT H.H.I'ypeBH'Ia oa nocTOllHHYIO nop;p;ep2KKy pa-

6oTLI, IO.B.06yxoBa oa 06cy2Kp;enne peoym,TaToB II KJLI'pnn;aJI oa no

MOIIl,L B npoBep;eHHH 01crrep11MeHTOB. 

Pa6oTa BhIIIOJIHeHa B paMKax npoeKTa N 90559 rocyp;apCTBeHHOH 

nporpaMLI no npo6neMe BTCII. 
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rpe61t1HH1t1K B.r. li1 AP, 
~ccneA08aH1t1e noKanbH~x MarH1t1TH~~ none~ 
B OKrnAe a>·Bi 203 MfOOHHblM MeTOAOM 

P14-92-334 

C nOMOlJ.lbfO nono>K1t1TenbHblX MfOOHOB nposeAeHO 1t1ccneAOBa
H1t1e noKanbH~X MarH1t1TH~X nbne~ B OKC1t1Ae a-Bi 203, 1t1cnonb-_ 
3yeMOM np1,1 li13rOTOBneHlt11i1 Bli1CMYTOBblX BblCOKOTeMnepaTypHblX 
csep,xnpoBOAHli1KOB. ~3MepeHHOe BHyTpeHHee MarH1t1THOe none 
3HaY1t1TenbHO npeBblWaeT A1t1nonbHble MarHlt1THble norni, C03,(J,aBa 

. eMble MarHlt1THblMli1 MOMeHTaMlt1 Bi,; HO MeHbWe MarHi.1THblX no
. ne~, xapaKTepHblX AnSl napaMarHeTlt1KOB. np1t1Yli1HO~ B03Hlt1K-, 
HOBeHli1Sl noKanbHblX · MarHlt11]-iblX none~ MO>KeT 661Tb YaCTli1YHO 
KOBaneHTH~~ xapaKTep CBSl3e~:s a-Bi203, 

Pa6oTa B~nonHeHa B fla6opaTop1,11,1 SlAepH~X npo6neM 0~~~-

·. Iipcnpum 06beilHHeHHoro HHcrnryra 11;1ep1ib!x ucc:1e;iosaHi11i. lly6~a 1992 
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Grebin~ik v;G~ et al: P14-92~334 
. The Study pf the Loc~l Magnetic Field, 

int_ he Oxide a-Bi 203 ·by µSR'.".'Technique , l' •,, ,, ,' , , , 

The µSR-investigation of the' local magnetic field in 
the a-Bi 2 03 was performed. This substance _is the impor
tant component ~sed by production of bismuth based high 
tem·perature superconductors. The measured internal mag
netic field significantly exceeds the•dipole magnetic 
field from magnetic moments Bi, butless then para:mag:-: 
netii magnetic field. The possibl~ reasori of the appea
rance of local magnetic field·is pa~tial covalent bo
unds in.the ci~Bi 2 03. 

The investigation,has been performed at the Labora
tory of Nuclear_ P~oblems, JINR. 

Preprint ~f the Joint Institute for Suclear Resea,rch. Dllbna _I 9'92 . 


