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1 J~Beµ;eane, 
" , • ,', • - ' ! 

.·· .. Oµ;HHM HO 0CH0BHbIX npHlI02Kemm MeToµ;a µSR K npo6rreMe BTCII .HB-
• :.. ll.HeTCll HOMepe1rne rrry6HHhl npoHHKHClBeHH.H MaI'HHTHoro nollil B CBepx-

' np0B0µ;HHX ,\[2]. Qnpeµ;erreHHe ,\ 0CH0BaH0. Ha HOMepeHHH cne:KTpam.

H.oro pacnpeµ;erreHH.H MarHHTHLIX norr~ii B cMewauHoM cocT0.HHHH cBepx
np,oBoµ;HHXa II poµ;a; B rroHµ;oHoBcxoii Moµ;em1 MaI'HHTiioi BHXpeBoi pe
meTKH µ;HcnepcH.H MarHHTHLIX norrei B cBepxnpoBoRHHKe onpeµ;ell.HeTCll. 
TOlThKO rrry6HHoi npoHHKH0BeHH.H MarHHTHoro noll.H[3] 

'(1) 

. ' Bom,WaJI BClIH'lllHa napaMeTpa k '!= ,\/€ B BTCII µ;aeT nmpox:Hi µ;Ha-
·, .• naooH BHeWHHX m;mei Hc1 < H <'Hc2/4,B_ KOTOpOM Cilpa.Bej:\lIHBa llOH-' 
,' ,/ µ;oHOBCKaJI Moµ;em,', nooBOll.H.H nOlll,0OBaTJ,Cll npocToii q>opMyn:oi (1) npH .. 

· 1 HHTe~_npeTan;HH µSR-µ;auHbIX B BTCII_. , BeJm<IHHa µ;HcnepcHH MaI'llHT:· 
; HhlX norrei ~mpeµ;ell.HeTCll no excnepHMeHTMLHO HOMep.HeMoii µ;ncnepcHH 
-qacTOT MIOOHIIoii npe:a;eccHH (~w2} 

(2) 

rµ;e 'Yµ = 21r 13.55 Mr:a;/Krc - rnpoMarHHTHoe oTnowenne MIOOHa; 
' B axcnepHMeHTax c norrnpncTarrlIH"tfecxHM:e: o6pao:a;aMH HOMep.HeTC.H . 

·• · eq>q>eKTHBHoe oHa~eHHe rrry6_HHhl npoHHKHOBeHwr A6J J, :iroTopa.s: µ;ll.H CJIY
.'IaJI BhlCOKOH aHHOOTponHH BTCII (,\c/Aab ~ 5) onpeµ;en:.HeTC.H rn:y6HHoi 

. npOHHKHOBeHWI nepneHµ;HKyll.HpHO CuO2 nlIOCKOCTH[4][5]. 

' . ' 31/4 AeJJ ~ Aab , (3) 

IlpHH.HTo c'IHTa.TL, 'ITO BlIH.HHHe IIHHHHHra Ha µ;Hcnepcmo MarHHTHhlX 
ITOlle:e:, HOMep.HeMyio B' µSR-excnepHMeHTe IlpH 0Xlla2K.µ;emm BO BHeWHeM 

,MarHl,ITHOM · none (F~)~ npeHe6pe2KHMo Mano·-· oHa'IeHH.H ,\ o:n'.pej:\ell.H".' 
IOTCJI Henocpej:\CTBeHHO HO CKOpOCTH perraxca:a;HH 'cnHHa MIOOHa (T oc 

(~h~)1l2• IlpaBoMepHocTL eToro yTBep2Kµ;eHH.H ocHOBaHa, n ocHOBHOM,. 
Ha TOM q>aKTe, "<ITO peoylll,TaThl paoHhlX µSR-rpynn,non:y-qeHHhle KaK 

- Ha xepaMH'Iecx~, Tax H Ha .MoHoxpHCTMlIH"tfecxmc o6pao~ax; corn:acy-:: · 
IOTC.H[9]. IlpH'IeM Tpaµ;H:a;HoHHO npej:\non:araeTC.H, "<ITO IlHHHHHr, xax H 
µ;pyrHe µ;onoJIHHTelll,Hhle HCTO"<JHHKH H~oA'H:cipoµ;HocTH norreii (p~MarHH- . 
"<JHBaIOiqB:e IlOll.H rpauyn, .Hµ;epHhle µ;HnOlILHhle IlOll.H H T.µ;.), npHBoµ;HT. 

x. YBelIH'IeHmo pao6poca noneii, •· H · rny6HHa npoHHKHOBeHH.H; onpej\emi
- ' ,eMaJI µSR-MeTop;oM, paccMaTpHBaeTC.H KaK HIDKHHH Ilpej:\ell HCT11l:IHO:e:' 

. rrry6HHhl npOHHKHOBeHB.H. . · '· . . 

·1 Ob1,.ca:.nt>u,il>iU 
1
HHCTETYY { 

5.11(,tiWX acc1uoa11mfl ~ 
61-tSnt-tOTEKA ~ ·-- ~--. 
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B TeopeTll'IeCKOll pa6oTe [1) rioxaoaim, "ITO nHHHHHI' MarHHTHI,IX 
. . , . 

BHXpell B CJIOHCThIX BhlCOKOTeMnepaTypHhIX CBepXnpOBOAHHKax MOLKeT 

Clllll,HO lIDMeH.ll:TL BapHa.J:\lIIO M8.l'HlITHOro nolIJ[ OT HAeaJU,HOH BHXpe

BOH pemeTXH - KaK YBeJIH"<ID:BaTL, B CJiy"<Iae IlllaBHI,IX norn6oB BHXpeBbIX 

mmm'i, .TaK H YMeHLmaTL, B CJiy"<Iae,xorAa nHHHlIHI' BhlOhlBaeT CMeme-
. . 

HWl cerMeHTOB HHTell (BHXpeBhIX "IlJ[TeH" B CBepxnpOBOA.imHX Cri02 

IDIOCKOCT.1lX) B 6mmJieEaiqnx CJI0.1lX Cu02• Ilp~cTaBJI.ReTC,![ BaJKHbIM · 

excrrepHMeHTaJILHOe imy-qeHne IIHHHHHra .B BTCII AJI.R ycTaHOBJieHH.R . 

BOOMO)KH()ll CHCTeMaTll'IeCKOll rrorpemHOCTH rrpn onp~eJieHHH rny6HHbl . 

IlpOHHKHOBeHll.R A HO CKOpOCTH penaxcatinn CIIHHa MIOOHa. 

B Aa.HHOH pa6oTe noJioLKeHLI peoynLTaThl µSR:-noMepeH11n; B xoAe xo

TopLIX 6hlJIO 06:iiapyLKeHO cymecTB8HHO 6onee HHOKOe (no cpaBHeHHIO C. 

peoyJILTaTaMH npeAmeCTBYIO~lIX pa6oT) OHa"<IeHHe CKOpOCTlI penaxca

~ CIID:Ha MIOOHa B MOHOKplICTaJIJIH"<IeCKHX HeopHeHTllpOBaHHhlX oep

Hax YBa2CuaOx H xepaMHKe EuBaaCuaOx • 

2 06pao~1:,1 

06paoen; YBa2Cu30x npnroTOBJICH Hri mnXThl cTexH0MeTp11qecxoro 

. co~TaBa (xap6oHaT 6ap:ruI, oKCffAbI M~H H iiTTp:rui:) MeTOAOM Bblcoxo

TeMnepaTypHoro TBCPAoif>aoHoro CHHTeoa Ha BOOAyxe co CTyneH'IaTbIMH ·-
' ' HOOTepMH'ICCKHMH BbJACpLKKaMH npH HarpeBe H OXJia)KACHHH B HHTep- . 

Bane TCMIIepaTyp 900-980 ,°C. IlpH cyMMapHOM BpeMeHll CHHTeoa CBhlme 

100 "<IaCOB. 0TcopTHpOBaHHYIO if>paKD;HIO -qemyii:"<IaTLIX MOHOKpHCTaJIJIOB 

(0.4 - 1.0 MM) HachlmalllI KHCJiopoAOM npH TeMnepaType .450,°C6eo npec

COBaHlll[. CoAep2KaHne KHCJiopoAa B o6paon;e onpeAClIJ[JIOCb TepMorpa

BHMeTplI'IeCKHM H HOAOMeTpH'IeCKHM MCTOAaM11.(. x ='6.89 ). 0AHO-. 

if>aoHOCTb MOHOKPl!CTaJIJilI"<IeCKHX oepeH onpeAeJieHa peHTreHoif>aolibIM 

aHalllIOOM. TeMnepaTypa nepexoAa B CBepxnpOBOA.Rmee COCTO.RHHe . no 

· noMepeHRHM eJieKTpoconpoTHBJieHrui: Tc = 92. 7K. illnp:e:Ha rrepexoAa 2.2 K. 

· • 06paoen; EuBaaCu30x 6LIJI nony-qeH aHanor111IHhlM MCTOAOM. OT

copT11poBaHHa.R if>paxn;H.R CHHTeoHpOBaHHLIX oepeH ( 200 - 500 MKM ) · 

. npecco:sanacb np11 AaBJieHHH 200 . MIia, noCJie qero npoBOAHJioci. cne-, 

Xa.Illle o6paon;a .H 'HaCLimeHH~ KH~OPOAOM .IlpH 450 °C. KepaMH'ICCKall 

MHWCHb npeACTaBill[Jia co6on: maii:6y 60MM n TOJimD:HOH 12 MM, MaKPO:-

. CKOIIH'ICCKWl rnIOTHOCTL-4.53r/cM3 •. CoAep.2K~He KHCJIOPOAa_ (x == 6.84) 

H OAHOcl>aoHOCTb MaTepnana . onp~CJl![JIHCI,, KaK yi:aoaHo Bhlme. Pao

Mep MOHOKJ>HCTaJJJIH'ICCKHX oepeH B o6paon;e. r .~ 50 - 70MKM Ilpll M.H- . 

HHMaJibHOM MeLKrPaHYllbHOM o6'LeMe (MacmTa6a 3-5% no eJieKTpOHHO-
. ' . . . ~ ... 
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MHKpOCKOnH"<IeCKHM AaHHhlM). TeMnepaTypa rrepexoAa B CBepXIlpOBOA~

mee cocTOJIHHe Tc = 90.8K npn mnpHHe nepexoAa 2.5 K. Ilpn noro

ToBJieHHH o6paon;OB oco6oe BHllMaHHe o6paII(aJIOCI, Ha OAHOPOAHOCTI, 

COAep.2KaiIH.R KHCJIOPOAa no ofu.eMy MHmeHH. 

KoHTpOJIL 06'LeMHOH AOlllI :" CBepxnpoBOA.Rmen if>aoLI B HCCJI~yeMhIX 

· o6paon;ax ocymecTBJij[JIC,![ paAHO'IaCTOTHhlM MeTOAOM AO H ~oCJie npo

. B~eHH.R excnepnMeHToB, AerpaAa.J:\HOHHhle npon;ecchl B BTCII He OTMe-, 
'IeHhl •. 

3 Peoyn&TaTLI 

8xcnepHMeHTLI BhlnOJIHeHhl Ha MIOOHHOM Ka.Halle if>aooTpOHa Jlffll 
OIUIH c ncrronwoBaHHeM annapaTyphl, · xapaxTepHCTHKH 1:c>Topoii HO

Jio.2KeHbI B [6]. µSR-HOMepeHH.R npoBOAHJIHCL npH oxJiaJKAeHHH o6paon;oB 

·B MarHHTHOM noJie 2.5 Kl'c. 06pa6oTKa excnepHMeHTaJILHLIX. BpeMeH~ 

HbIX rHCTOrpaMM npOBOAHJiaCb C rayccOBOH cl>YHKD;HeiinolIJ[pHOa.I\llH cmma 

MIOOHa 
2. .. 

P(t) = L aicos(wit + </J)exp(-ult2 /2) , (4) 
i•l 

Bapi:e:pyeMLIMH napa.MeTpaMH Ji:arui:JI11c1, aMnJIHTYAbl npen;eccHH ai, 1ia:., 
cTOThl npen;ecc11H wi, cxopocTH peJiaKCa.I\HH <li · 11 Ha'IaJibHaH cpaoa 

npen;eccHH cp. Ilepooe CJiaraeMoe c 60Jibineii: cKopocTLK> peJia.xcaiiHH u 1 H 

MCHbmeii: -qacToToii npen;eccHH w1 · onHCLIBaeT MIOOHLI, ocTaHOBHBmHeC.R · 

B o6'LeMe cBepxnpoBOAHHUL, BTopoe CJiaraeMoe OTHOCHTOI K if>oHOBhIM · 
. . 

MIOOHaM, OCTaHOBHBWHMC.R B ACTaJI.RX KpHOCTaTa, HOPMaJibHhlX qacT.RX . 
o6paon;a. · · ·· · · · · · 

Ha p.H<:.1 noKaOaHO T.HIIH'lHOe AJij[ o60HX o6paon;oB pacnpeAeJieHHe 'la

CTOT MK>OHHoi nperi;ecc1111 P(w) BYBa2Cu30x npH TeMilepaType 10 K, 

nony"<IeHHoe o6pa6o-rxoii: HCXOAHoii BpeMeiIHoii µSR-r:e:cTorpaMMbI. Yo:. 

KHR H BbICOKHH nHK B P(w)'Ha 'laCTOTe BHemHero riw COOTBeTC'.J'BYeT 

cHrHany OT if>oHOBbIX MIOOHOB. ,Uorui 0Toro c11rnana cocTaBJI.ReT ;....25%. 

OcHOBHoii CHrHaJI OT cBepxnpoBO~HHKa, coo-rBeTCTBy10mu:ii nepBOMY CJia

raeMoMy B cl>YHK~ IlOlIJ[pHOan;HH, D:MeeT. oHa'IHTeJibHO 60JibWYK> mH

PHHY n CABHHYT B cTopoHy MCHblllHX 'lacToT. JlHHHeii noxaoaH peoyn1,~ 

TaT o6pa6oTKH P(w) AByxrayccoooii: cpynuiHei 

- 2 
P(w) = I:Aiexp(-(w-wi)2/2ut), 

i=l . 
(5) 

:-J 
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PHc. 1. ·Pacnp~en:eHHe 'lacToT. P(w)s YBa2Cu30 6.89 npH TeMnepaType 
·rn K, :so BHerriHe~ non:e 2.5 re. JlHHHei n~:iaoaHa noArom:a P(w)x µ;syx
rayccosoi <l>YHK~. 

CO()T~eTCTByio~ei <I>opMyn:e A~ noll.l[pHOa.IJ;HH cnHHa MIOOHa ( 4). Ben:H
'IHHa BTOporo MOMeHTa pacnp~en:eHH.11 'lacTOT MIOOHHOH npe:o;ecCHH B 

. CBepxnpOBOAHHKe onp~eunac1, no OHa'leHHIO cxopOCTH pen:axcan;HH 6hl~. 
CTpooaTyxa10~ei KOMilOHeHTLI (.6w2} = oJ .. Ilocxorixy TeopeTH'lecxoe 
pacnp~eneHHe non:e:e: B CBepxnpOBOAHHKe He .B:Bll.l[eTCJl rayCCOBhIM[5), TO. 
npH paoAen:emm P( w) Ha.• CHrHan: OT CBepxnpOBOAHHKa H ,<I>oHOBhIH CH
rHall ·. C HCilOlll,OOBaH:e:eM. rayccoBhIX <l>YHKD;HH · BOOM01KHa CHCTeMaT:e:'le-: 
, cxu OlIIH6xa B onp~en:eH:HH BToporo MOMeHTa (.6w2} no ;sen:H'IHHe u1 -

'lacTL <I>oHOBoro CHrHan:a M01KeT, Ha Ca.MOM Aen:e, 0TH0Cl1TbCff K csepxnpo
BOAHHKY, MLI o:o;eHHm 0Ty omH6xy B npeAnon:01KeHHH, 'ITO sec1,.c:e:rHan:, 
on:e:chtBaeMhIH <I>opMyn:oii ( 4) HlIH (5), OTHOCHTCJ[ x C13epXIIpOBOAHHKY
Ilp:e: 0TOM OHa'leHHe BToporo MOMeHTa (.6w2} onp~eruUIOCI, HO napa.Me-: 
Tpos,non:y~e~ npH o6pa6oTxe P(w) . . . . 

.· . 2 A· 
(Aw2} =LA + A (ul + (w;-(w})2) 

i=l .1. . 2 . ) 
(6) 

rAe (w} -:-- cp~Hll 'lacToTa npe:o;eccHH 

. . 2 A·w· 
(w} = LA + A · 

i=l 1 2 
(7) 
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PHc. 2. CxopocTL p~axcan;HH u(T), non:y'leHHU B excnepHMeHTax np:e: · 
oxn:a1KAemiH B M·arHHTHOM non:e 2.5 Krc B o6pao:o;ax YB~Cu30 6•89 H . 
EuBa2Cua06.84 • JlHHH.B:MH noxaoaHhl TeopeTH'lecx:e:e KpHBhle All.I[ AByx-
1KHAKOCTHOH MO~en:H. 

. . 

0Tn:H'IHe OHa'leHHH (Auh1l 2,non:y'leHHhIX corn:acHO (6,7),oT {.6w2)1l 2 = 
<T1 COCTaBJIJieT ~ 10%, 'ITO COOTBeTCTByeT norpeIIIHOCTH B rn:y6me npO-: 
HHKHOBeHHJI ~ 5%. 

. . 

Ha pHc.2 noxanaHhI · TeMIIepaTypHhle oas:e:cHMOCTH cxopocTeii pen:ax-
Can;HH o-1• IlpH TeMnepaTypax s1,1me Tc cxopocT1,·pen:axcan;mi HMeeT 
H:HOKOe OHa'leHHe, o6yCJIOBlleHHoe_AenolI.B:pHOa.IJ;Heii Ha JJAepH:hIX MarHHT
H:hIX AHnOlll,H:hIX noll.B:X aTO_MOB xpHCTan:n:H'lecxoii pemeTKH. 06paoosa
HHe BHXpeBO:ii pemeTKH B csepxnpOBOA~eM COCTO.B:H:HH BhIOhtBaeT peo
x:e:ii pocT u HH1Ke Tc• JlmH.B:MH Ha p:e:c.2 noxaoaHhI TeopeT:e:'lecXHe xp:e:~ 
s1,1e, Bht'IHCJieHHhle B COOTBeTCTBHH C 0MnHpH'lecxoii <I>opMylIOH AByx1KH
AKOCTHOH MOAen:H AJI.K rn:y6HHhl npoHHKHOBeHH.11. TeMnepaTypHa.11 oas:e:
CHM~CTL u(T) <i>HTHpOBan:ac1, no cI>opMyn:e 

. ~(T) = u(O)(l - (T/Tc)4). .. (8) 

. Ilp:e: o6pa6~Tlte axcnep~~H,TaJII,Hhle OHa'leHWI cxopOCTH penax~ 
6paJIHc1> c nonpasxoi Ha· pen:axcan;mo MIOOHa Ha JJAepH:hIX noll.B:X u ·.,.; 
(u2-u~)1l2,.r;a;e ii'-11.~ O.lm:c-1 ~ cxopocTI, pen:axca:o;:e::e: BhIIIIe Tc: Ilon:y-: 
'leHHI,Ie B peoylll,TaTe o6pa60TXH oHa'leHHJI cxopOCTH pen:axcan;HH u(o); 
Tc H COOTBeTCTByioID;He OHa'IeHH.11 ~eu(O) H ~116(0), pacc'IHTaHHI,Ie c~ 

. ' 
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Ta6n.1: CxopocTH pen:a.xcaium cmma M100Ha u(O) = (aw2)1l2(0), Tc · 
H COOTBeTCTByio~e rny6Hlilil npOBllIHOBeHWl MarHBTHOfO IlOJIJl B 06-
paol{ax BTCII YB~CuaOx B EuB~CuaOx . 

06paoeI{. X Tc,K u(O),:mc-1 Aeu(O),A Aa&(O),A Cchln1ta 
YB~CuaOx 6.89 92.2(9) 2.47(4) 2080(20) 1580(15) HacT. 
IlonHXPBCT. pa6oTa 
EuB~Cu30x 6.84 88(2) · 2.16(6) 2230(30) 1690(25) HacT. 
xep8.MK'I. • pa6oTa 
YB~CuaOx 6.970 89.5 4.6-5.ll 1550(100) 1300(100) [9] 
xep8.MK'I. 
YB~CuaOx !:::!6.9 82.0(3) 1415(30) [7] 
MOHOltpBCT. ' ,' ',' 

.YB~CuaOx 6.906 .90 3.3 ' (10) 
xepa.MB'I. ,' 

YB~CuaOx 6.781 77 3.3 [1?] 
1tep8.MK'I. 
EuB~CuaOx ~1 97 2.84 1700 [8] 

.-,-

xepa.MB'I. 

f IlpHBeJ\eH HHTep.BaJI OH&'lemm: u(O), IlOJI}"leHHhlX paollll'IHLIMH 
npOI{CJO"Pa.MB uamma µSR~rHcTorpaMM. "' ·· 

rJiacHO <I>opMyJiaM (1,2,3), COOJ\eHI,I B' Ta6lllley 1. ,IJ;u cpa.BHeHRll B Ta-
6JIHl{e IlpRBeJ\eHI,I '1'8.UKe peoym.Ta.TLI J\pyrBX µSR-pa60T no BOMepeHBIO 
rcy6BHI,1 npoHHJtHOBeHWl ,\ B BTCIT Tuna YBaCuO. · 

4 3axJIIO'"l8BBe 

i 

IlpOOOJ\CHI,I µSR-011:cnepHMeHTLI c BLlcoxoxa.'lecTBeHHLIMB nomxpH~Tan.: 
llll'lecxmm o6paoI{a.MB BTCII YB~Cua0e.s9 u EuB~CuaOe.84 • B FC-
01tcnepHMeHTe nonr,eHLI OHR'leHB.ll cpewie1tB8.J\p8.TB'IHOro OTJ:lIOHeHB.ll 
qacToT MIOOHHoi npeI{ecCBB (aw2)1l2(T-O) = 2.47(4):mc-1(YBaCuO), 
H2.16(6)iuc-1(EuBaCuO); COOTBeTCTByioitiue rey6BHenpo:imxHOBeHRI[ · . 
MarHBTHoro noII.11,nepneHJ\BiyupHoro Cu02 iinocxocTnt: A11&{0) == 1580(15)A 
u· ~6~0{25)f' Heo6L1'DIO HBOioe 011a'leHBe (a";'2) 1l2 MOEeT 6L1Tb o6'b:. · · 

6 . 

.llCHeHO IlHHHHHroM ceriieHTOB MarHHTHhIX BHXpeii B CBepxnpoBOA.ll~HX 
IllIOCKOCT.llX Cu02(l] B ClIOHCThIX BbICOKOTeMnepaTypHhIX CBepxnpo:SO: 
AHHKax, KOTOpbl:ii:' yYeHI,WaeT, BeJIH'IlmY iieoAHOPOAHOCTH MarHHTHhIX 
none:e:·no cpa.BHeHHIO c oHa'leHHeM OT HAearri.uoii a6pnxocoBcxoii pe
weTKH . 

IloJiyqeHHLrii HaMH pooyrri.TaT noxao@BaeT, 'ITO TpaAHI{HOHHoe npCA
CTaBJieH:ae O Bellll'IHHe rrry6RHbl npOHllKHOBeHll.ll, llOMep.a:eMo:e: B 'µSR: 
excnepHMeHTe ,\µSR B Clllll,HO airnoo±ponHbIX BbICOKOTeMnepaTypHbIX 
CBepxnpoBOAHHKax, KaK HmirneM npeAelle HCTHHHOH rrry6HHbl npOHHKHO
BeHWI ,\(,\;:::,\µSR), Tpe6y~T 6orree rrry6oxoii: HHTepnpeTaium B pa.MKax 
ITOAXOAa, Y'IHT@Bai011~ero TIHHHHHr MarHHTHhIX BHXpeii. · 

· Pa6oTa TIOAAep~nBaeTc.a: Hay'IHbIM coBeTOM no npo6rreMe BTCII H 
BbIIlOlIHemi B paMKax npoeKTa N 90559 focYAapcTBeHHOH nporpaMMbI 
"B@COKOTeMnepaTypHrur CBepxnpOBOAHMOCTb". ' ' 
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rpe611HHl1K e.r. 11 Ap. P14-92-345 
Hl13KaR A11Cnepc·ltA ,acror MIO0HH0il npeuecC111t B o6p83uax BTCn YBe, Cu3 o,. 
11 EuBa2 Cu3Oi< · 

npoaeA8Hbl lt3Mep8HltA CK0pOCTH penBKC8U1111 Cnl1Ha MIO0Ha . (µSR) B MOH0KpHCTann11,ecK11x 
He0plteHTltpoBBHHblX 3epHaX. YBa,cu,o,_., 11 KepaMHKe EuBa,Cu3O,.a. C U811bl0 onpeAen8Hl1fl 
rny611Hbl npoHl1KH0B8Hl1R MarHHTHoro nonA >.. 1113Mep8Hl1A 'npoeoA11nHCb np11 oxna>KA8H1111 B Mar: 
HHTH0M none 2.5 Krc a_ reMneparypHOM A11Bll83oHe 10K < T < 100K. 3KcneJ)l1MeHT&nbHOe 3Ha•e• 
HHe cpe.AHeKaaApar11,Horo orKJ10H8HHA ,acror MIOOHHoil npeuecc1111 ~w1 >112 (T • 01 · cocrae_11no 
2.5 MKC-I. "10 cooraercrayer rny611HII npoH11KHOBeHl1R nonA nepnBHA11KynRpH!) CuO, nnOCKOC· 
TAM >-ab(0) = 1600)\. nony,BHH8R aen11,11Ha CpeAHeKB8AP8Tl1•H0ro 0TKII0H8HHR ,acror_ CYU\8CTBeHH0 
MeHbWe 3Ha•eH1til ~w1>1 n o: 1{).1, cooraercreyioll\HX nony,eHHoil a 6on•w11Hcrae µSR-pa6or 
rny611He npoHHKH0B8HHA >-ab(0) = 1300 +. 1400)\. Hl13KOe 3HIN8Hl1e ~w1>1.12 MO>KeT 6blTb Bbl3'. 

. eaHo ·n11HH1tHr0M "e11xpee•1x 1111T8H" p) a caepxnpoaoA~U\HX nnocKoCT_Ax CuO2 •. nony,eHHblH 
HaM11 P83Y0bT8T noAaepraer COMH8Hl1IO npaa11nbH0CTb TP8A111ll10HHOl"0 npeACTaeneHHA 0 een11,11He 
rny611Hbl npoHl1KH0B8Hl1A, 113MepAeMOH ·a µSR-3KcnepHMeHTe· >-µSR• .KBK Hl<>KH8H 0UeHKe >.(>. :> 
:> >-µsRI B CH0bH0 .8HH30TponHblX BblCOK0T~neparypHblX caepxnpoBOAHHKaX.. • 

Pa6ora BblllOl!HeHa e fla6oparop1111 AAePH•1x npo6neM .. O111RIII. 

npenpHHT O6i.e111111eHHOrO_l1HCT11TyTa ,.,,epm.ix HCCJIC,lOB3HHii. lly6Ha 1992 

nepeeoA aeropoe 

Grebinnik V.G. et al. . . 
Low Dispersion of the Muon Precession Frequency In HTSC Samples 

.vea,Cu3O,.and Eu_Ba,Cu3Ox 

P14-92-345 

Measurements of the muon spin relaxation rate (µSRI have been performed on monocrystalline' 
unoriented grains YBa2 Cu3Oo,19 and sintered EuBa2 Cu3O,.84 In order to determine .the magnetic 
field penetration depth >.. MeasuremenU were conducted on field-cooled samples with magnetic field 
2.5 kG 'at tamperatures 10 < T < 100 K. Expedmental value of the muon precession frequency varian• 
ce ~w1>112 (T• 0) was !:!! 2.5 µs- 1, which corresponds to the magnetic field penetration depth 

. perpendicular to· CuO2 planes >-ab(0) !:!! 1600 A. The obtained value of. the frequency variance is sig• 
nificantly smaller than values-of ~w'>' /2 o: lt>.2 , corresponding to the penetration depth >-ab(0I = 
=· 1300 + 1400 A reported In most µSR-paper. The low ~w2>111 valu"e can be caused by vortex 
dots pinning (1) In superconducting CuO2 layers. Our result calls in question the traditional Idea about 
the penetration depth measured with µSR-experiment >.µSR as the lower limit of>.(>.:> >-µ5RI in strong-
ly anisotropic high-Tc superconductors. , . • 

, , . '·. ·- . 
The Investigation has been performed at the Laboratory of Nu:lear Physics, JINA. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1992 


