
A.M.Ea.rrarypoB, A.A.3axapoB*, B .IO.Ilow1:Kynnrn; 
B.f.CHMKHH 

P14-96-222 

HEHTPOHOrPA~JflIECKOE HCCJIEUOBAHHE 
~A30B0f0 PA3UETIEHIDI 
B MOHOKPHCTAJIJIAX L¾Cu04 +y 

HanpaRJJeHo B )l{ypHan «TIHCbMa B )K3T<l>» 

*PoccHHCKHH Ha)"IHhIH uetrrp «KypllaTOBCKHH irncnnyr»; HHCTH'lyr csepxnpo
B0.D.HM0CTH H <pHJHKH TBep.n.oro Ten~. 123182, MoCKBa, nn.Kypl!aTOBa, .n..1 



lbaecTim [ll, 'ITO Ha <j:>a3oao:ii: nnarpaMMe coennHeHHll La2CuO4+y B KoopnnHaTax 

( T, y) cymecTayeT o6JiaCTb TeMnepaTyp n KOHI(eHTpau;mr, rne OHO CTaI!0BHTCll He

)'.CTOM'IHBb!M 0TH0CHTCJibH0 pacnana Ha HCK0TOpb!e CTeXH0MeTpH'IeCKHC <pa3bl, H 3T0T 

pacnan IIp0HCX0Af!T 6naronapl! Bb!COKOM nonBH)Kl!0CTH H36b!TO'Il!Oro KHCJiopona B nc

xon110M C0CT0l!HHH. EbIJIO o6uapy)KeHO [2-4], 'ITO <j:>a3oBal! nnarpaMMa M0H0KpHCTaJI

JI0B La2CuO4+y BblC0K0r0 Ka'IeCTBa cymecTBeHH0 0TJIH'IaeTCll OT npenJI0)KeHHb!X pa

n~e, HanpnMep, B [5]. Ilo naHJib!M 3JICKTpOHHOM MHKp0CK0IIHH [6] MeXaHH3M pacnana 

La2CuO4+y l!BJil!eTcl! cnnuonaJibHhIM, T.e. 6e3 o6pa3oBaHHll 3aponbl11Ie:ii: uoao:ii: <pa3bl 

Ha HaqaJibl!0M 3Tane. OnnaKO 113 Teopnn pacnanoB TBepnhlx paCTB0p0B H3BeCTH0, 'ITO 

KpoMe Ta1w:ii: o6JiaCTH a6comoTHOM ueycTOM'IHBOCTH CHCTeMbl cymecTByeT HHTepBaJI 

TeMnepaTyp n Ko11u;e11Tpau;n:ii:, rne pacnan nponcxonnT rro HYKJieau;nomroMy MexaHH3-

MY H KHIICTHKa rrpou;ecca CTaH0BIITCl! Ba)KHOM. B 3T0M cnyqae <pa3oBal! n1IarpaMMa 

noJI)Kl!a 3aBHCCTb OT Ka'IeCTBa IICCJienyeMb!X KpHCTaJIJI0B II nonBII)KI!0CTII. B HIIX II3-

6b!TO'Il!Of0 K1Icnopona. TaK, B pa6oTax [2, 4] u3yqannch o6pa3Uhl La;CuO4+y II3 ce

pnn M0H0KpncTaJIJI0B, Bb!pameHHb!X B TepMonn11aM1I'ICCKII paBH0BeCHb!X ycJI0BHl!X Me

TonoM pacTBopa-pacnnaBa. KpncTaJIJibI 6b!JIH non1Ipoaai1b1 c11epxcTexnoMeTpnqecKHM 

KllCJI0ponoM II KaMepe Bb!C0K0ro naBJICHllll II conep)KaJIH y = 0.030(5) (KplICTaJIJI Ll) 

ll y T 0.040(5) (KplICTaJIJI L2). O6a KplICTaJIJia neM0HCTp1Ip0BaJIH CBepxrrpo110nllll\1Ie 

CBOMCTBa C Tc = 12 H 26 K C00TBCTCTBCHH0, HO MaKp0CK0IIII'ICCK0e <j:>a30BOe pa3neJieHne 

(<t>P) IIPII n0I!H)KeHllll TeMnepaTypbl na6monanocb T0JibK0 B KpHCTaJIJie L2, Torna KaK 

B KpncTaJIJie Ll 3T0 l!BJICHHe 0TCYTCTBoBaJio. KpncTaJIJI L2 no namihIM MarHIITHOM 11oc-

11pn1IM'IIIBocT1I HMeeT TeMnepaTypy HeeJil! TN=250 K, a KpncTaJIJI Ll no pe3yJibTaTaM 

µSR-ll3Mepe1m:ii: [4] nepexonlIT B C0CT0l!HHe C 3aMep3IIIIIMll 3JICKTp0HHb!MH M0MCHTaMll 

Menn TIIIIa cn1I110Boro cTeKna HII)Ke TeMnepaTyphl 3aMep3aHII5! T9 = 8 K. B (2] neK0M

no31II11Ill KplICTaJIJia L2 Ha o6JiaCTH C pa3Hb!M <pa30Bb!M C0CTaB0M II ee 0TCYTCTBIIe B 

KplICTaJIJIC Ll q:>IIKCHpoBaJIIICb T0JibK0 no peHTrCH0BCKHM H3Mepeunl!M pacmerineunl! 

nn<j:>paKI(HOHHb!X nHK0B H TeMIIepaTypHo:ii: 3aBHCHM0CTH napaMeTp0B 3JieMCHTapHOM 

l!'IeMKII. lfayqe111Ie 3THX KpHCTaJIJI0B MeTonoM HeHTpOHHOM n1I<j:>paKl(HH, npennpHHl!T0~ 

. B HaCTOl!ll(e:ii: pa6oTe, II03B0JIIIJIO c,nena Tb 3aKJIJO'IeHne 06. ofrbeMHOCTH ua6monaeMb!X 

3<p<peKTOB H ITOJIY'IHTb 6onee nonpo6ny10 HHq:>OpMal(IIIO 0 <pa30Bb!X C0CT0l!Hlll!X Kpll

CTaJIJI0B H C00TBCTCTBIIH HX CTPYKTYP npennonaraBIIIHMCl! <pa3aM. KpoMe Toro, Bb!C0-

K0e pa3pCIIICHHe nn<j:>paKTOMeTpa nano B03M0)KH0CTb npl!Moro onpeneneHHll pa3MepoB 

n0Me110B o6enx cocymecTByromnx <pa3. · 

3Kcnep1IMCI!Tbl Bb!II0JIHeHbl Ha <j:>ypbe-nn<j:>paKTOMeTpe Bb!C0Koro pa3pCIIICHH5! 

(<t>llBP) [7] .Ha HMIIYJibCH0M peaKTope lIEP-2 B lly6ue. <l>llBP l!BJilleTcl! KoppeJillllH0H

HhIM HeHTpOHHb!M cneKTp0MeTp0M C HCII0Jib30BamreM 6b!CTporo ·<j:>ypbe-npepb!BaTCJil! 

nnll Monynlll(HII HHTeUCHBH0C1:H HCHTpOHHoro IIY'IKa n o6paTuoro MeTona BpeMeHH npo

JICTa nnll per1IcTpaun1I paccel!HHb!X ue:ii:TpoHoB. Pa3peIIIeune <t>llBP no Me)KIIfI0CKocT

noMy paCCT0l!HHIO dhkl onpenenl!eTCll MaKCHMaJiblIOM CK0p0CTb!O Bpamennl! npepb!Ba

TeJil! n B HacTollmeM 3KcnepHMeIITe cocTaBJil!JI0 oKoJio 0.15% B o6nac~n dhkl ~ l A. 
lln<j:>paKUHOHHble crreKTpb! H3Mepl!JIHCh npn KOMHaTHo:ii: TCMnepaType n T=lO K B Ha

npaBJieHHl!X (001) n (h00) o6paTHo:ii: pelIIeTKn B nnana30He dhkl OT 0. 7 no 3.5 A. Ilpn 

3T0M xop0III0 Ha6nJOnaJIHCb 6 II0pllnK0B 0Tpa)KeHH5! OT IIJI0CK0CTH (001) (prrc.1) n 4 

II0pllnKa 0Tpa)KC!I!ill OT IIJI0CK0CTH (100). lln5! KpHCTaJIJia L2 noII0JIHHTCJibH0 cneKTpb! 

6b!JIH H3Mepe!Ibl nprr HeCK0JibKHX TeMnepaTypax B nnaIIa30He OT 10 no 293 K. 
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P11c. I. 
llII<ppaKllIIOHHbIM crreKTp OT IIJIOCKOCTII (001) Kp11cTaJIJia 1a2 Cu0a.a4 • UII<ppbI 03Ha'Ia

IOT HOMepa rropH,n:KOB OTpa2KeHIIH. XapaKTepHble Bble,n:amrn'y OCHOBaHirn IIIIKOB CBH3aHbl 

C oco6eHHOCTHMII perIICTpau1111 ,n:aHHb!X Ha cpypbe-.n:mppaKTOMeTpe 

KpncTaJIJibI 1a2Cu04+y rrpn TeMrrepaType Bbll!Je 400 K Haxo,n:HTCH B TeTparo

HaJibHOM cpa3e /4/mmm, rrpII OXJia)K,l(eJIIlll OHII IICI!b!Tb!Ba!OT CTpJKTYPHb!H cpa30Bb!H 

rrepexo.n: B IUI3KOCIIMMeTpil'IHYIO poM611qecKyIO cpa3y Bmab, rrp11 KOTOpOM KpilCTaJIJI 

!3CJie,n:cTBIIe TpaHccpopMallilOHHOro .D:BOMHIIKOBaHIIH B IIJIOCKOCTil ( a, b) pa3611BaeTCH Ha 

,n:oMeHbl C 90° -opIIeHTallHeii. KpIICTaJIJIOrpacpH'IeCKilX ocen. llaJibHeii.mee OXJia2K,n:eH11e 

KpIICTaJIJia 12 rrpIIBOJJ:IIT K B03HIIKHOBeHIIIO ,n:ayxcpa3HOI'O COCTOHHirn, COCTOHlllero ( co

rJiaCHO (5]) 113 o6JiaCTen, coxpaHIIBllIIIX CIIMMeTpil!O Bmab, Il o6JiacTeH C CIIMMeTpIIeii:, 

COOTBeTCTBYIOllleH rrpocTpaHCTBeHHOH rpyrrrre Fmmm. 1l11cppaKI1IlOHHOe I!pOHBJieHile 

3TIIX .n:ayx I!epexo,n:oB MO)KHO Bil,n:eTb Ha p11c.2, r.n:e rrpe,n:CTaBJieHbl y'IaCTKII crreKTpa 

oT 1a2Cu04 _04 rrp11 KOMHaTHon TeMrrepaType, Kor.n:a Ha6JI10,n:aeTCH paclljel!JieHile J3Jia 

o6paTHoii: pemeTKil Ha .n;Be KoMrroHeHTbI (h00) 11 (0k0), n rrpn T=lO K, rrpn KoTopon 

BilJJ:HO JJ:OI!OJIHIITeJibHOe paclljeIIJieHne J3Jia (0k0) Ha ,n:Ba I!IIKa. Y3JibI (00/) B KpHcTaJI

Jie 12 HBJIHIOTCH OJJ:IIHO'IHb!Mil JJ:JIH 06011x .D:OMeHHb!X COCTOHIIIIH, HO anaJiorlI'IHO J3JlaM 

(OkO) pac1IJe1IJIHIOTCH Ha ,n:Be KOMIIOHeHTbI rrpn oxJia2K,n:eHn11 06pa3ua. IlJI01IJa.n:11 IIIIKOB 

°KOM1IoHeHT, oTBe'IaIOI!JIIX cpa3aM Fmmm II Bmab, cooTHOCHTCH KaK 1.3 ± 0.1, 'ITO co

OTBeTCTByeT rrpn6JIII3IITeJibHO 60% o6beMHOH JJ:OJie 6oraTOH KilCJiopo,n:oM cpa3bl Fmmm 
a paCCJIOeHHOM COCTOHHIIII. KpIICTaJIJI 11 rrpn KOMHaTHOH TeMrrepaType TaK)Ke co,n:ep

)KaJI ,n:oMeHb! 06e11x opHeHTallilll, HO B OTJIIl'IIIe OT 12 rrp11 OXJia)K,n:eHIIIl paclljel!JieHIIH 

IIIIKOB (0k0) n (00/) B HeM He rrponc~o,n:11JI0. B Ta6JIIIlle 1 rrpe.n:cTaBJieHbl I!apaMeTpbI 
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Pnc. 2. 

(040) 

(040) 

1.35 

La2Cu04_04 

T=JOK 

La2Cu04_04 

T=293 K 

1.36 1.37 

Y,raCTOK ,n:11cppaKI1IIOHHOro crreKTpa KpHCTaJIJia 12 a o6JiaCTII Ill!KOB ( 400) 11 (0-10) IIJJII 

KOMHaT11on TeMrrepaType T=293 K n T=lO I{. llaa mIKa np11 T=2!.J:l I{ OTBe 1 1a10T 

HaJIII'IHIO B KpncTaJIJie 90°-.n:oMeJIOB cpa3bI Hmab. flp11 T=lO K m1K (0-10) panuemw11 

BcJie,n:cTBJie B03HIIKHOBeJIIlH .n:ayxcpa3tIOro coeToHmrn Bmab + F111111m. llpn :>TOIi T<'~t

rrepaTypc napaMeTpb! a 3J1eMeHTapm,1x ll'll'CK 3TIIX cpa3 COBllaJ\aK>T, a- napaMPTJll>I /, 

oTJintra10TCH na ~ 0.0112 A · 

3JieMCHTapm,IX H'IeeK, onpe,neJJel)lll,I(' Ml'TOJ\OM l'HTB<'Jll,J(a, COOTB<' l'('TB}'l<>lllll(' 01111ca11-

Ilh!M BhIIIJe COCTOHHHllM KpHc-raJIJIOB, 
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Ta6mma 1. IlapaMeTpbI :meMeHTapHbIX l!qeeK cpa3bl Bmab npn KOMHaTuo11 TeMnepa

Type n T=lO K mrn KpllcTaJIJIOB 11 n 12 n cpa3bI Fmmm rrpn 10 K JlJill KPIICTaJIJra 

12. IlapaMeTp a KpHCTaJIJia 12 npn 10 K B 06e11x cpa3ax omrnaKOB. B um1rneii cTpoKe 

Ta6JIHUbI np1rne11euo 311aqe11ue poM6nqec1mro HcKaiKeHHll r = 200( b - a)/( b +a) 

a, 
b, A 
c, A 

r 

Bmab 
T=293 K 
.5.35.574(2) 
.5.38666(3) 
13.17384(10) 
o .. 577 

KpuCTanrr L2 I KpncTann Ll 
Bmab Fmmm Ilmab Bmab 
T=lO K T=lO K T=293 K T=lO K 
.5.33208(2) 5.33208 5.35778(2) 5.33540(2) 
,5.40993(6) 5.39874( 5) .5.39604(15) 5.40971( 4) 
13.11426(23) 13.14087(22) 13.16043 (13) 13.11.516(10) 
1.449 1.242 0. 712 1.383 

llnll o6onx KpHCTaJIJ!OB 6bma cnenaua IIOill,ITKa yToquenmr KOOpJlHHaT aTOMOB no 

HHTeHCHBHOCTllM 11mppaKUHOH!lbIX mIKOB. OnnaKO BBHJlY MaJioro KOJinqecTBa 3KCIIe

pnMeHTa.JlbHblX Toqel( Mb! MOiKeM TOJibKO KOHCTaTnpoBaTb, qTO HHTeHCHBH0CTH IIHKOB 

xopowo onncbIBaJOTCll na6opoM Koop111rnaT JlJill cpa3 Bmab u Fmmm, rrpe11cTaBJieHHb!X 

B pa6oTe [l]. 
3aMeTHbJe 3cpcpeKTbl rrpol!BHJIHCb rrpn aHaJIH3e rrmp1rn JlHcppaKUHO!IHbIX IIHKOB. Ilpn 

KOMHaTHOH TeMrrepaType nmpHHbl IIHKOB o6oux KpHCTaJIJIOB IIOJIHOCTblO onpe11em1JIHCb 

cpyHKUHeH pa3peweHHll JlHcppaKTOMeTpa C napaMeTpaMn, COOTBeTCTBYIOil.lHMH ycno
BHllM 3KcnepuMeHTa. Ilpn T=lO K nmpnHbI IIHKOB OT KpucTaJIJia 12 cymecTBenno 

B03paCTaJIH, Torna KaK JlJ!ll KpHCTaJIJia 11 IllHpHHbl IIHKOB, n'3MepeHHble npn o6oux 

3HaqeHHllX TeMnepaTypbI, npaKTnqecKH COBIIaJlaJIH (pnc.3). 

Ilpennonaral!, qTo IlOJIHal! wnpnua IIHKa W llBJilleTCll pe3yJibTaTOM CBepTKH cpy1m

UHH pa3pewemrn JlHcppaKTOMeTpa H BKJia,ua OT Kpl!CTaJIJia H 3TH cpyHKUHH MoryT 6b!Tb 

xopowo arrnpoKCHMHpOBaHbl rayccnauaMH, MOlKHO 3aIIHCaTb W2 = wg + W!, r,ue Wo -
wupuna cpynKUHH pa3pewenull .uncppaKTOMeTpa, We - IIIHpnna cpynKUHH pacnpe.uene

HHll, CBll3aHHOH C BKJia,UOM OT KpHCTaJIJia. Ilonarall eme, qTo npu KOM!IaTHOH TeMnepa

Type We cymecTBeHHO MeHbIIle, qeM Wo, MOlKHO, KOM6nnupyll .uaHHble npn KOMHaTIIOH 

TeMrrepaType u npn T=lO K, onpe,ueJIHTb We unu, rrepexo,ul! B IIIKaJIY MeJKnnocKocT

HbIX paccTOl!HHH, Bem1qnuy !:,.de. 
lbBeCTHO, qTo npnqunaMH, npHBOJlllll.(HMH K ywupeHHIO .uucppaKUHOHHb!X IlHKOB, 

llBJ!lllOTCll Kouequb!e ( Ma.Jlble) pa3Mepbl KorepeHTHbIX o6nacTeii, .ua10mux .uucppaKUH

OHHYIO KapTHHY, H 11ucnepcnll Me)KilJIOCKOCTHb!X paccTOllHHM, CBl!3annall C JlHCIIepcueii 

rrapaMeTpoB 3JieMeHTapuoii l!qeii:Kn. IlpocTble paccyJKJleHHll noKa3bIBaJOT, qTo B nep

BOM cnyqae oTnocnTeJibHoe ywupenue JlHcppaKUHonnoro nnKa ecTb ( t!,.d/ d)s '.:::'. d/ L, 
L - xapaKTepHbIM pa3Mep o6nacTn, a BO BTopoM cnyqae (t!,.d/d)d = const. B rrpe.urro

JIOJKenuu, qTo cyMMapuoe ywnpeHHe t:,.dc .uucppaKUHOHHOro IIHKa llBJilleTCH CBepTKOM 

3THX JlBYX 3cpcpeKToB, rronyqaeM JlJill uero (t:,.de/d) 2 = (d/L) 2 + const2
• CooTBeTCTBY

IOII.(He 3aBHCHMOCTH JlJ!.ll rropl!JlKOB OTpalKeHHll OT IIJIOCKOCTeii (0k0) ll (001) npnBe,UeHbl 

Ha pHc.4, r.ue IIOKa3aHbl 3KcrrepHMeHTaJ!hHb!e TOqKu l! rrpoBe,UeHHI,Ie qepe3 HHX no Me

TOJlY HaHMeI!bWHX KBa11paTOB IIpl!Mbie. Ih HaKJIOHa rrpl!MbIX orrpe,ueJilllOTCll cpeJlHHe 

pa3Mepb! KorepeHTHbIX o6nacTeii B COOTBeTCTBy10meM narrpaBJieHHH, KOTOpb!e 0Ka3a-
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Puc. 3. 

3aBHCHMOCTb OTHOCHTeJibHOM IIIHpHHbl rropl!JlK0B OTpalKeHHH (001) Kpl!CTaJIJIOB 11 n 

12 OT MeJKIIJiocKocTnoro paccTOl!HHll JlJill T=293 K u T=lO K 

JIHCb paBHb!Ml! (970 ± 30) A .unx (001) n (1460 ± 45) A B 6aJncuoii rrnocKocTn. llnll 

rronywnpHH t!,.b n t!,.c pacrrpe.uenemi:ii; xapaKTepu3y10mux neorrpe.ueneuuocTn rrapaMe

TpoB 3JieMeHTapuoii H'leMKH b u c, nony'l!euo 3uaqeune 0.004 A JlJill o6oux rrapaMeTpoB. 

Pa3Mephl KorepeHTHhlX o6nacTeii B rrpe.uenax 3KcnepnMeHTaJibHhlX norpewnocTeii o.un-
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[OkOJ 

y 2= (dlL)2+ b2 

L[00IJ = (970 ± 30) A 
L[0k0J = ( 1460 ±45)A 

0-+-~-~~~-~~-~~~-~-~r---' 
0 2 4 

(d,A)2 

Pnc. 4. 

6 8 

BKna.n: B nrnpnHy .n:ncppaKUllOHHbIX llllKOB, CBlI3aHHhlll C KOHe'IHhlMll pa3MepaMll o6Jia

CTeii, 3aHlITbIX cpa3aMn Bmab n Fmmm, n c .n:ncnepcneii napaMeTpoB ::meMeHTapHoii 

lI'IeiiKn 

HaKOBbI .n:mr o6enx cpa3. CpaBHeHne napaMeTpOB 3JieMeHTapHoii lI'IeHKII, COOTBeTCTBy

lOillllX 3THM .D:BYM cpa3aM npn T=lO K, c KOHUeHTpaunonHhlMll 3aBIICHMOCTlIMll na

paMeTpoB, npnBeJ(eHHbIMlI B pa6oTe (5], .n;aeT KOHUeHTpaunIO KllCJiopo.n:a y = 0.06 B 

cpa3e Fmmm, 'ITO cornacyeTClI c cooTnorneHneM o6beMoB cpa3, orrpe.n;eneHHbIX no rrn
TeHCHBHOCTlIM COOTBeTCTBJIOIIIIIX OTpalKeHnii. B .n:ncppaKUllOHHOll pa6oTe· (l] pa3Mephl 

o6nacTeii MeTaJIJIJI'IeCKoii cpa3hl Fmmm B nopornKoBoM 06pa3ue c co.n:eplKaHJieM Kn

cnopo.n:a y=0.03 6bIJIII oueHeHbI KaK 6oJibIIIlle 3000 A. B .n:pyroM .n;!IcppaKUHOHHOM 3KC

nepnMeHTe (8], BbIIIOJIHeHHOM C MOHOKpllCTaJIJill'IeCKllM o6pa3UOM, pa3Mep B 6a3HCHOH 

rrnocKocTn o6nacTeii o6e.n;HeHHoii KJicJ:iopo.n;oM A<l>M-cpa3hl o_ueHJIBaeTClI paBHbIM 500 A 
no yrnnpeHll!O MarHIITHoro .n:ncppaKUllOHHoro IlllKa. Bn.n;nMo, pa3Mepbl cpa30BbIX o6Jia

CTeii B HaCTOlIIIIeii CIICTeMe onpe.n;eJilIIOTClI He CTOJibKO 6anaHCOM BHyTpeHHIIX 3Hepruii, 

CKOJibKO K03cpcpuuneHTOM .n;ucpcpy3llll CBepxcTeXJIOMeTp!I'IeCKOro KllCJiopo.n;a npn' TeMrre

pa Typax nopll.n;Ka 250 K B6JIII31I nepexo.n:a B paccnoenHoe cocTOlIHJie u TeMriepaTypHoi'i 

npe.n;brcTopuei'i 06pa3ua. 

B KpIICTaJIJie 11, TaKJKe HaXOJ(lIIIIeMClI BlIYTPll T.H. rneJin p_aCTBopeHHlI, He 06Ha

pylKeHO HIIKaKJIX CJieJ(OB'06orarneHHOii KllCJIOpo.n;oM cpa3hl Fmmm, KOTOpalI C'IllTaeTClI 

OTBeTCTBeHHOl1 3a CBepxnpoBOJ(llMOCTb B .n;aHHOH CIICTeMe. TaKlKe 3TOT KpllCTaJIJI He 

o6na.n;aeT .D:aJibIIHM MarnnTHbIM rroplI.n;KoM, HO npn HII3KIIX TeMnepaTypax T9 = 8 K 
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B l!eM nponcxoJrnT 3aMep3anne MarHHTHbIX MOMeHTOB MeJm B COCTOlIHHH Tlrna CllHHO

BOro CTeKJia (4]. TaKHM o6pa30M, rqmcraJJJI Ill\[CeT cpe.n;HIOIO KOHUCHTpaunIO J(b!J)OK, 

pacrrpenenenHyIO ·ua MaKpocKoflll'IecKol\l yposue paBHOMepno, KOTopalI ylKe rronaBJilI

eT JiaJibl!H11 MarHIITHb!ll IlOj)lIJIOK, HO erne CJII!IIIKOl\l MaJia J(Jlll pean1namm o6bel\lHO

ro CBepxnpoBOJ(HI!Ka C MaKCHMaJibl!OII Tc ~ 35 K. Bo3MOlKHO, 'ITO TaKoe COCTOlIHl!e 

KpHCTaJIJia c o.n:nopoJIHb!M pacnpe.n;eJieHneM KHCJiopona lIBJilleTClI MeTacTa6HJibHbll\l, HO 

3.n;ecb cne.n:yeT OTMeTHTb, 'ITO Ha Jia6opaTOpHbIX MaCIIITa6ax BpeMeHI! (B03pacT Kpll

CTaJIJia 6onee 2 JieT) II3MeHemil! ero cocTO~HIIll He Ha6JIIO.n;aeTclI. 

B 3aKJIIO'IeHne HCCJieJIOBaHbl cpa30Bble COCTOl!HlllI B MOIIOKpHCTaJIJiaX La2Cu04+y· 

B 06pa3ue c y = 0.04, KOTOphlll HCITbIThlBaeT <l>P npn 250 K, onpe.n;t:'JieHbI pa3Mep_LI 

1mrepeHTHbIX 06nacre1i cocyu~eCTBYIOIUIIX Bmab n Fmmm cjia3. B o6pa3ue c y = 0.03 

no.n;Taep;r,.n;aeTcll OTCYTCTBue <l>P no o6beMy rqmcTaJJna. KonueHTpaUHlI 1mcnopona 

JielKHT B o6JiaCTH menn pacTBOpemrn, r.n:e 06b!'IHO 11a6JIIOJ(aeTCJI l\laKpOCKOIIII'IE'CKOe 

cf>P. Ero OTCYTCTBJie CBHJ(eTeJibCTByeT O TOM, 'ITO llOJ(BHlKHOCTb KIICJIOj)OJia B BLICO

KOKa'IeCTBCI!HblX MOHOKj)llCTaJIJiax °La2Cu04+y 3Ha'IIITeJibHO HIIlKe, 'IeM, uanpIIMep, B 

KepaMII'IeCKHX 06pa3uax 11, ~o-BH.D:IIMOMY, cpa30BalI nnarpaMl\rn La2CuOHy J(OJilKHa 

6b!Tb nepeCMOTpeHa c y'IeTOM "TpeTbero napaMeTpa", onpe.n;eJ!lIIOill('!'O IIOJ(BHlKIIOCTL 
l(l!CJIOpo.n;a B CHCTeMe. 

ABTopLI 6naro.n;apHLI IO.M. Kara.ny 3a 06cyJK.n;e1111J1, B.JI.AKcenoBy 3a o6cylKne
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, HeATpOHOrpacp11qe~i<oe HCCJJeAOBaHtte'. cpa30BOro pa3,!lenei11u1 
:B Mbl!O~p~crnnna~ L½Cu04+y. , < , ·- ', . , 

·,,' '/Ha' Hei-lipoimoM,A,HcppaKTOMeTpe Bb!COKoro''pa3perne!IHH Hccne,U:opami MO-~ 
, H()1<pHCTaJJJIM coeiim1e11HH 1ra/ub 4 ~ :'.. s y = 0,0_3 1{ 0,04- B; §6~acrn,-TiM_nepa-ryp 

,-·~-: .· .. -,_ :' ·- :---) .--·-,. . > ..... ,:---:' ... /_. ---~"· _·,.'"'-., ._ -~-~ 
}0,K <T< 29J K. Konuei1Tpaumi H36bIT04HOro KHcilcipo,nafHaXOAHTCll_B o6nacrn 
mentt' p;~TBope,HH», •oiuiaKO 1tpHCTanJI C y=:,:0,03 He_ HCnhlTb!BaeT cpinosoro,pa3,ne- ~ 
ne1mH(<l>P):.....: OAHO_i>o.niwe pacnpe;enei-'itte Kttcnopo,nas 11e~1·coxpaH,HJIOCb BO BCe~1· 

, HC~J1eAOBa11116~1 TeMne~_aTyplloM • u,n:epB~et B )pn~Tanne,c'.y = q,04 'na6ji'~.nanocb 
-~Bnet-me '.MaKpOCKOrilf'leCKOro <l>P.,.·ai,iimn 3ilBHCHMOCTel'i'llllfpmibI;nop»JiKOB OTpa-
. ~e~H~ OT Me)KrinocfocTl!Dro pa~c{ol1I1H8°IlO~Bonn~ onpe.nei:ittT'i.-cpaJMep_~i KOrepeHT~. 
1ibix ,· o6n\lCTeit, o6enx ·., c6cymecn1y10mttx cpa3: _· (970'± 30) ki ~: B •. min~aBnCIIHH 

" TCTparo11anbiioii OCH C H (1460 ± 45) A_; B 6aJ~CHOH ruiOCKOCTH: -C~<~·:' , '. . .,,. ,. ., - . - ~, - - ., .--- , 

cP~6o:ra: BbinOnHemi, 'B Jla~opaTOP,HH Hdfrpoimoii:·cp~3H~~ '. HM;l1-M:Cl>paf!Ka, 
:0115111 ... .. , / 

'",, .. -, -
, , • ~•npenpHii~ Ofu.~)IHHe!UIOfO HHCT~Tyra,lu1ep111,1x _nc:cneiioea1i~ii. Jlyfu1a:· 1996 
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Balagurov AM. et.iii. · . . . 
Neutron ·Diffraction·study ·of_Phase Separation 
in' L~2Cu()~ +; Single Cry1,tals . _.:.> . < 

,. / . , , , .. 
- -~·-~ .. 

, ~ •..• Sing!~ cr!'stals: the compO~nd 
0

L'½Cup4 + j ~!t~: Y=:= 0,,03 __ and 0.04 have.b~~ll_ 

studied in, the 'temperature.region .io ,k <T< 293" K using high resolutio~ neutron 
. difracfom'ete~. Concentration•· of. excess oxygen 'ir in~ide miscibility ·gap, 

1

however· 
the crystal with y' = 0.03, does not·reve;I ph~se separatipn -:_:_· homogeneou~ oxygen. -

distribution. was J)fl!S'erved it Jhe~_whole studied temperature_ region. Jn the ·_cryst.il 
. · with • y ~ 0.04, the , phase'. separation.,: phe{\omenon <was·•, observed.\ Analysis 

of the, diffraction peak, -widths as.· fu[!Ctions , oi: foterplane ~pacing~ alldwed , µs. 
to determine the dimenslonS:. of the' coherent dbmains '. of both coexisting phases:' 

, .,(970 ±30) A ·m the direction'of tetr~gonai,c-axis,.and'.(1460±45) A:in· the Basal 
· ·pla~e. _ , · · · .. · ~-.· · 

he.investigation has· been performed ft. the Frank_ t~boratory-
s,,JlNR.' . ·., c.·.; 


