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l. Bse,[{eHne -) ,' 

3cpcpeKTbl 3aMell\eHllil aro~ma Me){H B eucreMe YBa2Cu306+y: Ha Apyrue ){Byx- it 
• TpexaaJieHTHhie . KaTHOHhi npo){omt::aKiT oe'I'amithCSI npe){MeT.OM ){Het::yeeuii. Oxm){aJIOeh, 

'npe)I(J:le, aeero, .'ITO aae){eHHe- a .Matpuuy .Yl23: KaTHOHOa 'e~ 6onbliiHM MarHHTHhiM 

Mo~eHTOM, .TaKux Ka~ Fe, Co u .Ni, ){OnJKHO npuao){Krh t::' 6hietpoMy no){aaneHHIO 
. . . . , - I - . . 

. \ 

eaepxnpoaO){Sill\HX eaoiieta. 0){HaKO OKa3aJIOeh, . 'ITO· HeMamHTHhie: AL u Zn AaiOT Tat:: oft 

. )Ke: ::icp<£ei:CT' H, 6onee ,Toro;' Hau6onee p~3~0 Tc YMe~bWaeTeSI, npu ~aeileHHH z< 
, 1 IlonhiTKH 06'hSieHeHllil. no){aaneHllil Tc eaSI3biaaiOteSI e MO){Hcpllkauuefi . MeXaHH3Ma 

· riepeHoea 3apSIAa Mexciy: ){aYMS! · ~cHoaHi.iMu ctpyt::T,yPHhiMH :;meMeHTaMH Yl23 . 

uenO'lKaMH Cu.-0. H rrnoeKOeTSIMH .cuo;. a pa:illif'lllll a AeiieT~~H pa3Hh!X KiiTHOHOa ~. e ' 

. pa3HhiMii. aepciSITHoetSIMH JaeeneHIDI HMH. noJuuuii MeAJi' Cul (a ueno'!Kax Cu-0) u Cu2 

(a imoct::oenrx Cu02). ,· · . · ; · . · ··.· · . · ·· · ·' ·· · . · 
·' ".. . · . ' : •: I · . ' /14/ · ' , 

. .[{mr YBa2(Cu1.xMex)30 6+y e Me=:Fe, Co AOCToaepHo yetaHoaneHo , 'ITO npu x · 

· :SO.l u eraH){apTHoii Meto){uKe npurotoanemrn o6paJuoa ,eoAepJKaHJ:Ie .-np~eeHhlx · · 

atoMoa a 'no3HUIDIX Cu2 6nu3Kci i. eyn10.: .[{mr Me=Al etpyt::typHbib AaHHhle MeHee 
' ' . ' . ' . ' . ,,' ' ' /51 

nOAp06Hbl,. H0
1 
eHTyaUIDI no-all){l!MOMY TaKaS! JKe,' KaK )J.lli! ~e H Co (eM., ·Hanpl!Mep, ); . 

,UrrSI AayX~aJieHTHoro · Ni. eCTh neiitponoq)acpll'!eeKue · AaHHhie .Kat:: o. ero nona){aHHH 
161 • ' ' . ' ' 

Ton_hKO a YJnhi Cu2 , TaK u o ero paaHoMepHoM paenpe,!leneHHH · Me)I(J:ly ueno'!KaMH u 
' nt ' ' 

IInOeKOeTSIMH • .1 '• 

. · • B cnyqae Me=Zn eHTyaullll AO e.ux • nop ~eT~eTeSI HeSienoit Ilojzy3Mnupll'lecKHe 

paetierbr'8' Monucput::auuu ::meitpoHHoii etpyt::TyPhi Y123. npu ~aMell\eHHH MeAn ){aiOT · 
' I : . . . , , . , 

yAoancraopHTenhHOe eornaeue ~ . aeex. , aneMeHToa, KpoMe Zn. B paHHHX, 

ahinonHeHHhiX a ·1988-90 · IT. p~6otax', o6a yraep)I(J:lt!Hllil .~ 0 . npeAIIO'ITeHHH UHHKOM ' . ' ' ·. . . .. . . -. . ., 

. II03HU~H . a UeiiO'l{Cax Hnll · IInOeK~SIX, :- actpe'laiOTeSI no~rru O,I{HHaKOaO 'la,CTO. 
' 16/ . . 

Hanpl!Mep,. a pa~ote ~aep)I(J:laeteSI, 'ITO npH x=:=O.l 213 atoMoa. UH~a nona){aiOT .a 

Cul II03HUHH. 0){HaKO a ){pyrofi, TaKJKe Hefit{X>HOrpacpll'lecKOH pa6ote
191

, IIOKa3aH0, 1 

' 'ITO nonyqeHHhie : ;aHIJbie . He eornae}'IOTeSI . e 'rrpe){nonoJKeiJHe~ 0 . CTonh .. 6onhiiiOH 
' ' .. ' ,. . . . /10 111 ' . . 

, . , KOHUeHTpauHH Zn ,a ueno'!Kax •. KocaeHHhie. ){aiJIJhle (eM;, IJanp. · · ': ), · yt::a3hlaaiOT. a 

. OeiJoaiJOM . IJa 3aeeneiJHe UHHKOM II03HUHH Ci12. B IJe){aBIJeM IJeHTpoHOqlacpiNecKOM 
, . IIU . . . . . . 
Hecne){oaaHHH .· . aBT,Opbl ·TaKJKe · He • ·eMOfnH Henoepe){CTaeHHO orrpe,n:enHTb 

paenpenerieHHe Zn no . no3HrlruiM, . O){HaKO .. nonyq~HHhie CTpyKTypHble '){aHHble ' no. 

~ H;MeHeHHIO paecTOSIHllillatm.loa Ba OT .6aJoaoii.rrnocKoem H no H3MeHeHHIO terin:oaoro 
' . . . i . • . . . . 

. 1 • cpat::topa . atoM a Cu2 c poetoM KonuelirpauHu Zn a . o6pa3Ue yt::a3b!aaJIH Ha ero 6oJiee 
. : . ' . . . . . . ' /13/ 

aepoSITHoe pa3Melllelllie a )'3Jlax Cu2; 'leM·a JJnax Cul,.arrnoTh ){O x=0.04. B pa60Te 

· npuaeAeHhi ){aHHhle, . eall){erenbCTBYIOiliHe' o · paaHoMepHoM paerrpe,n:eneHHH Zn no . . 
rio3HUIDIM a eoe){HHeHHH e x=0.06, XOTSI aatopbi npHIIIDH K .3at::niO'leHHIO,' 'ITO npH 
'· , , , , -- . I -~ . . . 

CTonb MaJIOM eo){epJKaHHH Zn Hea03MOJKHO e){enaTb 0){H03Ha'!Hblll ·ablaO){. 
) l. ~ 

' ' -• ~ ~:~:·.~:~·~r~~-::~~~:.:-~:-~~ § ..;/~\ .... -:.."'\;"-~].· ~l·4-iie.) }' 1f>'~·'"'\jtt ~ 
~ ~~D.\i:;~:;t.;i;.: t:::.:;'o:;,;,; ~,;,c:i->fr ~ 

-~~ ~~:.1t• t"f ~r'"'7~"i"'~~"' .- -~·· -~ 
~- tiV"~q,Jlir"l"•',J,Ii.;_;:.'~<.~; '. 
·~.. Olt1''0ll""~"":''~'"' ~--· 
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ilpo6neM:a HeifrpoHorpai}Jll'!ecKoro 3KcnepHMeHTa · Ha cucreMe Yl23-Cuf?:n 
cOCTOKr B HH3KOM. KOtrrpacre 3aMell{eHHl!: KOrepeHTHbie .MHHbl pa~ceMHHll Me~lH H.· 

· um!Ka 6nH3KH no ·~enll'lime (bcu=7,72 F •. bZ.:=5,68 F) urtpu x=O.l cpe.L~Hee H3MeHeaue 
.. ' . . . . . . . . . . . . . \' .· . 

crpJKTYPlthlx_ cPaKTopos coci'awisier OKOJio 0.8%. 3aMerimro ysenliqeallii ·3clJI}leK'i'a 
MOJK;HO .llOOHrhcM ilcnonl,3yll M:eri.>.ll H30Tmumro KompacriipoBaallii. B o6pli3ue Y123-

. 65 ~ . . . . .- . ' . 
Cii/Zn 3ipciJeKT ysenli'IHBaeTcM B -2 pa3a, T.K. bcu-65=10.610 F. . · · - ·· . -

HeifrPoiiorpai}Jll'!ecime uccne,lloBaHHe 6-pyx:Typhi -~ I}JoH~HHoro cneKTpa '.llByx 
-. ·.. . . . . 65 . . . . . ., . . 

H30TOiiHo icompacruposaaHi.Ix o6pa3uoB YBa2 Cu2.7Zn0_30 6.95, npuroTORJieHHhiX npu _ 
HeCKOJihKO. pa3Jill'!aiOU{HXCM pe.lKHMax· TepMoo6pa60TKit, \ 6blJIO BbiiiOJIHeHO ·B pa6on{141

; 

IJonyqetrnhie )(aHHhie OKa3aJIHCb 6JIH3KHMH )l1Ill OfuHX o6pa3UOB H 'coCTaBHJIH .0.06(2) .H . . . 

0.24(2) )l1Ill 3aceneimocreii Zn ito3HUHH C.il u Cu2 coOTBeTCTBeaao: 

Mb! npe.llrrpHHliJitt . no~rrKy pemeHHll . sonpoca. o pa3Memeaul-i Zn • B . Y I i3 c 
noMOIUbiO 3KcnepHMema aa )(B~ H,lleHTli'!HhiX o6pa3rtax YBa2(Cu1.,Zn,h06+y•' B O.LIHOM 
if3 KOTOpbiX BMe_CTO eCTeCTBeHHOif CMeCM _ H30TOITOB. Me,I:{H. HCnOJibJOBaJICM · H30TOn. 65Cu.
TaKOH . nO,I:{XO,I:{ ': n03BOJIHJI imMHMO • 06hiqaoro .YroqaeHHl!· crpyx:Typ~i npoBeCTH . 
OTHoclfrerihHhiii aaarru3 AaHHhiX, ~o· ysenW!HJio',llocToBepaocTh pe3ynhTaTa. Eme o.L{aoii. _ 

· UeJihiO HCCJIC,llOBaHHl!_· 6hmo 'npeUH3HOHH?e, onpe,lleJieHHe crp_}iKTypHbiX ~apaMeTpO~ MM . 
noCJie.llYIOU{ero aHaJIH3a ,wJHH Me.lKaTOMHbiX CBM3eH. , 

f • i ' 
2; 3KcrrepHMeHT H amUIH3 )(aHHhiX 

·___.... 

.[(Ba. o6pa3Ua. ~billH · npHI'OTORJieHbl . no.· cramiaPTHOH. KepaMHqecKOH T~XHOJIOI'HH. i 

O~uH (C~~nat) co,llep.lKan ~cre&rBe~IiyiO cM:ecb H30Tpn~B Mei\H
65 

(Bee \o6pa3ua 5r.), ~. 
.llpyroii (Cu-6_$) cot~ep.lKan Me,llb c 99% o6orameaueM H30TonoM . Cu(Bec o6pa3ua 3.5 
r.). B BH.lle crrpecosaHHhiX Ta6neroK oau npoxo,I:{HJIH coBM:ecTayiO TepMo~6pa6o'rky:' 
Bbi,Liep.lKHBliJIHCb · npH 960°C B n£qeaHe 50 MHH. C nOCJie,llyiOiueH 3a~aJIKOH B TOKe .· .· 

qucroro N2• IIocneTepMoo6pa6oTKH··npoBO.llHJiocb aacb;IUeHHe -Kucnop~.LIOM il aMnyne:: 
rrpu .L{aRJieHHH 4 aTM: npH.45ooc B Te~eaue '30 qac. B pe3yJihTaTe_ Ta~oii o6pa60TKH no · - . . . 

. TepMOrpaBuMeTpll'!eCKHM ,I:{aHHblM ,I:{OCTHraeTCM COCTaB. no KHCJIOpOAY 6.95(5);· a . 
. . . \ . 1141 • • . . . 

TeMnepaTYPa nepexo,lla B CBepxnpoBoMmeecocTOMHHe Tc=12 K .. ~ . /' ·. 
. . . HeiiTpoaorpai}Jll'!eCKHH 3KC~epHMeHT' 6hm BbiiiOJIHCH. aa' HMnyJihCH~M. peaKT<ipe 

liEP-2 B .. JiH!I> OlUI.H,' ~a . .ll~I}JprucToMerpe 'Bb!COI<oro pa3peun!Hllll' II>.[{BP1151• 

ll3MepeHHe .HCHTpOHOrpaMM npoB~,I:{CHO npu .LIBYX TCMnepaTypax, KOMHaTHOH H .T=8 K, ' 
O,I:{HOBpeMCHHO npu' 28=152° . B pe.lKHMe BhiCOKOro pa3p~illeHHl! _ (fu1/d'=0.{)0}5) B 

.llHana3oae dhkl OT 0.85 ~o·2.0 A H npu 28=140° c JMepeHHhiM pa3peuieam;M (fuJ/d.;,: _ 

0.015), HO npu dhkl·~o 4.0 A IlpHMepMnui}Jp~UHOHHhix cneKTpoB. noKa3aHbi aa puc. I. 
3aMeHa. eCTeCTBCHHoii CMCCH .-H30TOnOB •MC,llH: Ha 65Cu npHBO,I:{HT K \aMeTHbiM_· 
H3MCHCHHliM IiaTeiiCHBHOCTH HCKoTOpbiX . ,llHqJpaKUHOHHhiX · nHKOB (pHC.2). Hm\'aKHX 
npH3HaKOB HaJili'!Hll · H o6pa3UaX nocropOHHHX- · I}Ja3 o6Hapy.lKeHO . ·_He ' 6bmO . . 1 .[(JIM 
nOCTOMHHb!X .3JieMeHTapHOH }lqeifKH 06pa3IlOB _ 6bmO nonyqeao: ·.· . ; . 

a=3.8237(1) A, b=3.8939(1), A, c=l1~676(1) A (Cu-nat), ·· ·' · 
-· a=3.8234(1) A, b'=3.8935(1), A; c=11.679(1) A (Cu~65), 

. '· .. ( . . . -.. :1 . 
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. High resolution 

-~ 

;· 

1 · ... • . ~,. .... ........ M • v ....... _,.:;... YilfUCIJ •• .:~L ,j i.:. ~: "":"T~w .. ,~:~_.,~ 1 /-

• 0.8 

. ' .l!l .. 
. § . I \ , 'o. 
:u 
' § 

b 
.. ;:l 

~ 

t 
. 0 . . z 

Y123-Cu/Zn . 
.··Medium resolution 
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. [ PHc.l JJ:iuppaKUHOHHhie cneKTpLI YBa Cu Zn 0 , H3~epeHHLie B peJKHMe 
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- PHc.2 YqaCTOK llH<i>PaKU~OHHOro cneK'I'pa, }leMOHCTpHPYIOillHH a«P.<i>eKT 3llMememill. 
- . . ' : . 65 . -

eCTeCTBeHHOH cMecH HJOTonos .MeAH ua HJOTon . Cu 
B xopomeM COOTBeTCTBHH ~pyr c npyroM If c Klf~OpO}l~OH CTeXH~MeTp~eii o6pa3UOB. 

06pa60TKa 3iccnepH:MeHTaJILHbiX · .riaHHb!x senacli 'n~ . MeToey PRTBenLJlll, 
.. . ·. . . . . -1161 . . . . ' . 
MOllH!PRQRposaHHoro }l.l1ll 'HamRX y~oBRR , If nYTeM. auanHJa OTHOCRTen~HLIX 
il:3MeHeHlfii · H:HTeHCRBHoCTeii .· llRqlpaKURoirnhlx ·nRKOB · o6pa3UOB Cu-nat If Cu-65. 

IIpoq,HJILHLiii aHaJIRJ . BLmoliwu1cg · cua-.iana · JliiJI. K!UK)J;Oro crreKTPa OTileiThHO, JaTeM · o6a. 

cneKTpa o6pa6aTLIBaJilfCL COBMeCTHO. IIpa . o6pa60TKe cm!KTpOB nop03H~ CB513eH- Ha . 

q,aiTopbi ~anOJIHeHH51_ nOJRURH Cut' If Cu2 H~ HaKrrallLIBaJIOCL,_ npa COBM~CTHOM 
aHanHJe Rcrrorrh3osarrH:cL cooTHomeuag 

. '\'·. . . 
n(Znl) + n(Zn2)=-0.3, n(C~l) +n(Znl)=l.· 

I ' • • 

n(Cu2) +'n(Zn2)=2. (1) 
' ' ' ' • •j. 

.. · . ·. ,. . . ·' . . . '· .. · .. 
HecMOTp51 Ha 6orrLmoii .U:aana3oH aHanH:3apyeMbiX dhkh · KoppeJIJIUH51 · Me)Kil)' ¢aKTopaim 

3aiTOJIHei,Imi U03RQHH If TeUJIOBL~H !PaKTOpaMH MOrJia lfCKaJRTL peJyJILTaTbl aHaJIR3a: a 

T.K. TeUJIOBble ipaKTopbi ·aTOMOB oqeHb cmt6o 3aBHC5IT. OT KOHL(eHTpal(HH npH:MeCH: Mbi 
npe.unoqrrR ·Hi !PRKcHpOB~TL · Ha · Pa3YMHOM yponHe. IIpa . o6pa60TKe. cneKTpOB, 

_, ' ' ' .' . . 
lf3MepeHHLIX npH KOMHaTHOH TeMnepaTYPe, . HCITOJib30BaJIHCb }lBa Ha6opa, B nepBOM lf3 . 

KOTOpbiX BT' 6panRCb lf3 .npeUR3lfOHHOH ueHTPOHOrpaq,mreCKOH pa60TLr'
171 

no crpyrcrype • 

qacroro Y123,. so B-ropqM - }l.l1ll T~:JKenhiX aToMcm(Y; Ba, Cu) 6panocL JuaqeuHe 

B-r=Q.S A?, }l.l1ll aToMoB KRCJiop~.ua ··!fCITOJib3osarrocL B'f'=0.7., A?. IIpa o6pa60TKe 
cneKTpoB, RJMepeHHhiX rrpa T=8 K, }l.l1ll T5r:JKenbiX aToMOB acnOJILJosanlicL B~0.2 A2

, 

}l.l1ll aio}.ms KRCJIOpo.ua , B~0.5. A 2: OTHOCRTeiT~Hhle. KOOJlllHHaTLI aTOM:os RJMeH5Iml:cL 
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npa cMeHe TeUJIOBLIX q,aKTopoB IieJmiqRTeJrLHO, He 6orree· 'IeM iii o.uHy-.use e)limHL{bi B 

4~M- JHaKe; <l>aKiopLI 3anorrHeHmi a3MeiNm-Icb 3aMeiuee, uo H~ 6om!e 'IeM .Ha· .usa 

CTaHilapTHblX OTKJIOHeHH51. 

PeJyrrLTaTbi cosMeCTHoro' aHanina cneKTpos oT o6oax, o6paJuos rrpa'se:Uelihr s 

Ta6JIHL{e 1, r):{e ):{Jl51 ~paBHeHH51 HOKaJaHbl TaK:JKe . .uaHHLie M51 'IH~TOI'O Y 123 If riO 

CHCTeMaM Y 123-Cu/Co H Y 123-Cu/Fe. 

·TafiJmqa 1. CmpyKinypHble: napa.Mempbl YBa2(Cu]~xMex)306+y onpeoeJleHHblf! 

HeitmpoHozpa¢,u'lecKU. · llpeocniaiJJleHbl OaHHble in ony6AUKOIJGHHblX pa6om · OJ!JI _ 
· . /17/ /3/ . Ill · · . 

11ucmozo Yl23 , Me= Co (x=O.l) u Me=Fe · (x=O.J ). Hawu oaHHble (nocJleOHue . 

. oiJe KoJioliii:it) OJIJI Me=Z,; .(x=O.J) npu6edeHbi OJIR oiJyx meM,nepamyp. KP,~Me mpzo, _

npu6eOeHbt He~omopble · Me>Kam_oMHble . paccmo11HliR · _11 paccni'oJIHUJI Me>Koy . cJioJ!.Mu 
amoMOIJ, 0603HQ'leHHbte KQK//. , i -

Compound Y123 Cu/Co ·· Cu/Fe ··cu/Zn .. _ Cu/Zn 

Param./Temp. 295K . 300K. · 293K 293K . -~.8K : 

a,A· ..,. "' 
. 3.8193(2) 3.8748(1) 3.8655(2) . 3.8234(1) 3.8168(1) 

b,X ... . 3.8852(2) ' 3.8748(1) 3.8655(2) . 3.8936(1) ·3.8894(1) 

c,A 11.6873(7) 11.683(1) . 11.674(5) 11.677(1) 11'.636(1) 

n(Cu1) ! 1 . 0.69(1) 0.74(4) . ' 0.908(7) 0.903(8) 

n(Me1) • . . 0.31(1) ·0.26(4) .·· 0~092(7) .. 0.097(8) 

n(Cui) ; ·- .. 2 . . . 2 1.96(4) . 1.792(7) , 1.797(8) 

n(Me2) .0 0.04(4) 0.208(7) 0.203(8) 

z(Ba) · 0.1839(5) o.i869(2) . 0.1863(3) 0.1822(2) 0.1846(2) 

z(Cu2) 
.· 

0.3545(3) 0:3584(1) 0.3565(2) I ·0.3545(1) 0.3546(1) 

z(01) 
. 

0.1575(5) . 0.1560(2) ,· 0.1576(5) . 0.1592(2) 0.1588(2) 

z(02) 0.3783(5) . 0.3781(1) . 0.3781(3) 0.3782(2) 0.3781(2) 
z(03) ·. · ··· . 0.3775(5) 0.378i(1) 0.3781(3) 0.3781(2) 0.3778(2) 

y 
., 

0.93(4) .. 1.13(1) f 1.15(3) 0.94(2) - 0.93(2) 

Cui-Cu2,A . '3.401 3.309 3.350 3.398 _\. 3.384 

Cu2-Cu1,A 4.143 . -·3.187 4.162 ·.· 4.140 4.126 

Cu2-0l, A ... 
. 

2.302 Z:322 . 2:281 2:365 . 2.278 

CuloOl, A 1.841 lc LS23 . 1.840 1.859 1.848 

Cu2-02,A · .• 1.930 1.951 1.949 .. ' . 1.932 1.928 
Cu2-03, k :., . < 1.961 1.951 . 1.949 . . (966 1.963 

Ba!I-cu1/I, k' · .. ;. 2:149 '. 2.184 2:175 2.128 2.148 

Ba/l~Cu2/ t<A 
.. 

.1.994 2.004 (987 '2.012 . 1.978 

Ba/l-01/l, A 0.308 -.0.361 0.335 '0.269 0.300 

\ 

5 

\ 



t·--

IJpH o6pa60TKe .. cneKTpOB _ nop03Hb, 6e3 HaJIOJKeHID! · CBli3CH • Ha <iJaKTopl,j 

JanOJIHeHIDI, ~OJI)"'eHo, ~To ni=0.96(2),. n2=l.87(2) )VI~ Cu-nat (bcu-na1=7 ~72 F) H. 

ni=0.90(2), n2=l.83(2)' JJ)Ill. Cu-65 (bcu-6s=l0.6I F). • 3m BeJIII'IHHbl .MOJKHO 
'' • ' I 'I 

nepeC'-!HTaTb B CO,IlepJKaHHe aTOMOB Me,llli B y:max no <lJopMynaM: 

I· 

n(Cu1)=:(ni·bc.-bZn)/(bcu~bZn) H n(Cu2)=(n2·bc.-2bZn)/(b~u-bZnJ·. (2) 
I. 

. TaKoii pac'-!eT npmien K CYMMapHoMy co,llepJKaHHIO Meh~ li o6pa1ue ua -10% MeHbllie · 

HOMHHaJibHOrO. 3TO MOJKeT OTpaJKaTb KaK. ,lleHCTBHTeJibHOe HaJIH'-!He BaKaHCHH . B 

noJHUIDIX Me.llH,. Ta~ H MIDIHHe CHCTeM<nH'-!eCKHX oum6oK. Ilomlral!, '-ITO CTORb 
6onbllal! KOHUCHTpaUIDI · BaKaHCHH Bpll.!l JIH- B03MOJKHa, Mbl "nepec'-!HTIDIH i\aHH~ie BBe.wi 

) ' - ' ' • • - ' . . • ' ·, . 1. • '. 

K03lPlPHUHe!IT, . liBJiliiOIUHHCll OTHOillCHHe~ . HOMHHaJibHOro . CO,IlepJKaHID! I MC.!lH K. 
nOJI)"'eHHOMy. IJocne. 3TOro, ycpe.UHeHHe BeJilf'-IHH n(Zni) If n(Zni) C·BeCaMH;,IlaJIO JJ)Ill 
K~HUeiiTpaUHH UHHKa B )'3Jiax Cui If Cu2 ~Ha'-!eHID! o:I0(2) H 0.20(5), COOTBeTCTBCHHO, 

.: 

tiTO COBna.uaeT 'c .!lliHHbiMH, npHBe.ueiiHbiMH B Ta6.riHUe 1. . . - . i . 
, . ITon)"'eHHbiH pe3yJibTaT ~poaepliJICll. npH o6pa6oTKe .!lHcppaKI.\HOHiioro · cneKTpa ' 

HH3Kor~ pa1peu_;eulli! oT o6pa1ua Cu-65 a· op~acm cpa~HHTeJibHo 6onbillm( dhkl~- (piic.I) 
r.lle BJIIil!HHi: _ Te~oabix . napaMe-ipoa · ocna6nefio. • IlpH ·_ lPHKCHpoaaHHbiX KOOp.!lHHaTax 

aTOMOB .wu.·· n(Znl) if n(Zn2) nOJI)"'eHO, COOTBeTCTBeH~O, 0.09±0.01 If 0.2I±0.0I, T.e:. 
coanaJiaiO~HH c ~pi:.!lb!.llYIUH~m UH<lJpaMH pe3yJI~TaT. . . ' . . •. · • .. . . 

E~e o.uuoii · · npoaepKoii · non)"'eHHbix .uaunbix · iiBJillncll • auanHJ . ~IITerpanbHbix 
HHTeHCHBHOCTCH OT,IlenbHbix llH<lJpaKUHOHHbiX nHKOB. B MeTo.ue ~p~MeHH nponeT~ CBll3~ . 
cTpyKTypHoro . ¢~KTopa Fhkl H' · H~Terp'anbuoii ' HfiTeHCHBHOcTH •hkt 'BbipaJKae-icll r, • 

CJie.llyKHUHM COOTHOmenHeM: 
·\ 

lhkl=c41A.P .. 
4jf2hk~(A),-: (3) 

r.ue C , - K03lPlPHUHeHT, ct>(A.) - 3<lJ<lJeKTmiimii · cneK'ip ueiiTponoa, 'j - Q)lu<:iop 

noaiopl!eMOCTH, A(A) •_ <lJaKTop riornomeu~ .• B .llBOHHbiX OTHO!lleHID!X (1/h)c.~/ 
(f/f2)cu.nat>, r.ue f~o ,. h .: HHTCrpanbime HHTCHCiiBHOC;H ;BYX KaKHX mi6o miKOB~ B 
cnCKTpax . OT o6pa3UOB Cu-65 . H Cu-nat, COKpamaioTCll . ace. MH~~HTeJIH,. ~po~e. Fhkl• H . 

MOJKHO npoaepHtb TY · HJIH . HHYIO rnnoTeJy . OTHocnTe.ribHO pacnpe,lleJieHIDI Zn. B , 
. llH<lJpaKtiHoHHblx cneKTpax YI23-Cu/Zn MoJKuo abme.riHi~ .llOCTaTO'-!Ho 6onbllloe '-IHCJid 

; ' •. : . . ,,- ' . . ··:. .. .. !' ' . . 
.. nHKoa, a: KoTopbix BJIIDIHHe Zn. JaMCTHo. Peanhnal! . cHTyau.IDI O.llHaKo · TaKal!, '-ITO· 

.llH<lJpaKUHOHHbiC nHKH, B KOTOpblX BJIIDIHHe zn:oTHOCHTe.ribHO BeJIHK~, RrrH MaJibl no 
HHTCHCHBHO~TH: HJIH nt!peKpbiBaiOTCll C 'CHJI~HblMH nHKaMH, ~a6o 3aBHCliiUHMH OT 
npHCytCTBIDI Zn B o6pa]U.e. TeM HC MeH~e; aHaJIH3 HHTerpaJibHbiX H!ITeHCHBHOCTefi 6bll 

npoae.ueu H ero: peJynbTaTbi npe.llCTaBIIeHbi' B 1-a6nHue 2, r.ue .uanbi HH.!leKCbi MHJIJiepa 
nHKOB C. '<lJaKTOpaMH nOBTOpliCMOCTH, . KOTOpble· ripHXOAMOCb )"'HTb!BaTb_ ,llJill 

nepeKpbiBaiom~XCll HlfKOB, If ·.UBOHHbiC OTHOillCHIDI JJ)Ill HIITCrpaJibHbiX HIIT"eHcHBHOCTeii 
(KonoHKa I) H Mll Kaa.upaToa CTPYKTYPHbiX ipaK-i-opo8 (KonoHKH 2, 3 H-4) npH rpex 

' . / . . " 

I 

6 

, I 

-',J. 

j 
'J 

'· 
'· 

i· 

'• 

s· 
-~ 

J. 

c,.,, 
"'"{ 

' •' 
I. 

rnnmeJax. OTHOCHTeJibHO pacnpe,lleneHIDI -Zn no Y3JiaM · Cu 1 · H : Cu2: .. pimHoMepuoe 
, I . • . 

(KOJIOHKa 2), Zn TOJibKO. s. Y3JiaX Cu2 (Konouica 3), Zn TOJibKO s YJ11ax Cu1 (KonoHi<:a 
'· 4). CTeneHb cooTseicraici 3THx OTHOllleHHH MOJKHo Bbipa3HTb .s BH.Ile R-<lJaKTopa 

I 

. R=I, lqi-gilti, qio (4) 
i f-

r,llC q -. OtHO!lleHID!; COCTaBJieHHbiC. H3 '3KCnepHMe!ITaJibHbiX H!ITeHCHBHOCTeH: g -
oTHou_;eHIDI, cocra~eHHbie HJ KaaupaTo~ pac~'-IHTaHHbix- crp:0crYPubiX <lJaKTopoa. ):{mi · 

Tpex npoaepeutihiX rnnoT~3 nOJI)"'eu~: R1;:0.050, R2=0.053, R3;o.068. HecKOJThKo 
6onee liCHal! Ka{i-mua non)"'aeTCll, ·eCJIH Bhl.lleJIHTb TOJibKO rmKH, .llJill KOTOpbiX. ;<P<PeKT 

.npHCytCTBIDI Zn MaKCHMaJieH H,· B · TO JKe' BpCMll; o6na_Ua!OIUHX 3aMCTHOH 
HIITeHcH~HOCTbiO, a HMeHHO, nHKH 005/014, 114/105, 024, 204;.025 H,214/205. ):{mi R- · 
q;aKTopoa n~ 3THM IIHKaM n~n~eiio: R1;,0.050,--R2=0.05·2; R3=0.094~ R-<lJaKT6p no 

. nil:KaM, Mll. KoTopbix BJIIDIHHe· Zn Mano, ,llJUI acex Tpex ~Y'Iaea 6nH30K K O.OSO H :na 
' ' " ' ~ ' - . . . ' ~ 

BeJIH'-IHHa. MOJKeT CJIYJKHTb Mepoii Heonpe.ueneHHOCTH,. BHOCHMOH CTaTHCTHKOH· .H 
norpelllH~~liM~ 1 o6pa6oT~H. PeJynbTaTbi TaKO~ _ •· aua.imJa ~BHO · np~msope'-!aT 

. . 1 . . . . . 
npe.uJ;IonoJKefiHIO o JarionueHHH Zn TOJibKO Y3JIOB Cu1, uo npe.llnoqecrb c e~ noMO!UbiO 

KaKY!Q-TO : H3 .!lBYX JipYruX rnnoTe3 He npe,llCTaBJiliCTC.ll B03MOlKHblM.-
A . • ' .I • ' I ' 

Ta6JI~qa .2. 'OmliocumeJIWtble uitmeHcuBiiocmu. u i:mpyKmyp~tble rjlaKmopbl OJ/.11 YI23-
Cu/Zn u YI23-65c'u/Zn. (I) c··(J-65/I~rwt)IIO, (2), (3), (4)- (r-65Jr-nat)lro.:(2) ~ 
n({:n1)=0.09, n(Zn2);,0.21, (3) - n(Zn1)=0.00, n(Zn2)'=0.30 (.4) - n(Znl)=0.30, 
n(Zn2)=0.00. IluK 006/020 6~ 8b16pail OJ/.11 HOp.Mup08KU Ha Io u ro. 

'N hk1 (j) ' . (1) .(2) . . (3) ' (4) 

I• 013 1.518' 1.430 1.412 1.420 

2 103/110 (4/4) 1.195. 1.315 1.309: 1.310 

3 005/014 (2/4) .. 0.843 0.967. 0.951 . 0.99I 
·, 4 113 . ' 0.463 0.445 0.439 0:448 

5 114/105 (8/4) ' 0.882' 0.894 0.929. 0.809 
:6 006/020 (2/2) . 1 _··. 1 1 I .. 

7. 024 ... ·• ·. 0.949 ·. . 0.945 0.899 ·1.025 
. 8 .204 0.843 ·o.944 0.884 -1.000 

9 116/123 (8/8) 1.087 1.124 i.l30 1.122 

10 213 .. 1.379 1.381 1.377 1.373 

11 025 1.011 0.986 0.995 0.961 

.12 214/205. (8/4) 0.975. 0.965 0.952 -0.986 I 

13 008 0.95I 1.070 Lon: 1.054 

·npH o6pa6oTKe .llli<lJpaKUHOHHbiX .llaHHbix . no Meto.uy · PHTaenb.lla c 
HCnOJibJOBaHHeM CBll3eH :( 1) He )"'HTbiBaetCll BOJMOJKHoe HaJIH'-!He BaKaHCHH B n03HUIDIX . 
,Me.llH.·· IIpe.unonoJKeHHe o BaKaHcHllx a YI23 MnoroKpaTHO BbiCKaJbiBaJIOCb ·B 

,. 
'·. 7 



/ I 

nmeparype; TaiOKe KaK H TO, trio neii:CTBHTeJII.HalJ KOHD:eHrpaniD! BaKaHCHii: 3aBHCHT ·. OT 
. . . ' ' . . . . /18/ . . . 

){eTaJieii:. rrponenypi.I ·rrpHroTOBJieHID! o6paJna (eM.;· Harrp;,. ). ·MI.I, ;nposenH.-

norrOJIHHTeJII.HI.Iii: aHaJIH3 Hallim~: ){aHHbiX BBO){ll BaKaHCHH B IIOJHUHW Cu 1 HJIH ,· Cu2 

rryreM coOTBeTCTB)'IOiueii: MonH<PHKaUHH yCJIOBHii: (1) .. YcTaHoBJieHo; .'ITO sseneHHe 

BaKaHCHii: (no 6%) B II03HUHH Cu2 CJia6o CKaJI.IBaeTCH Ha <!JaKTOp~X 3a~OJI~eHID! n(Zn), 

Hi iiJMeHeHID! 6nHJKH K CTaH.ilapT~I.;M OTKJIOHeHID!M, Bsen~ime BaKaHcHii: B rroJHUHH 
,/ ,' -.•. ·. ' .,'· ' . •·. . . • '. .- . - ,. ---c • •. 

Cu 1. rrpHBO){HT K • rrepepacrrpeneneHHIO , Zn Me)!(){)' · rro3HUID!MH, a · HMeHHO, · n(Zn 1) 

YMeHI.IIIaercir, . a il(Zn2)'. YseJIWIHBaercH. B o6oux C:ii)"'alJX~ rrpH. BBe!leHHH BaKaHCHii: 

Kaqecrso orrHcamui- 'rrpmpHillr nH<!Jpa~nH:oimoro crreKTpaJaMeTHo yxyniiiancici>. · · 
,;: ,. -~ .~ ,' ,;:· 

3:. 06c~eHne pe{yiJbTaTO~ 
;'·. I 

. llTaK, cosoK:yrrllocr~ npHBeneHHI.IX iiaHHI.IX yrcamsaeT. _Ha To, qTQ, B . H~IIIHX 
o6pinuax yBai:'u;_7Zno.306.cJS • aTOMI.I . zn: paBHOMepHO i pac~pe.r~eneHI.~ . no,. II03~cirnr~ 
·Menu, a ~eHHO, 1!3 a~oMoB' ~axonHT~H ~ rroJHnirnx Cu 1! H 2/3 ~ no3ilnHirx Cu2; 3TOT • ' 

' ' . . . ' ...... ·,' ' . '• /14/ . . . . . ' . . . .. •. ' .. 
pe3yJII.TaT 6JIH30K K ){aHH~IM, IIOJI)"'eHHI.IM B · ){JIH o6pa3l(OB TaKOI'O :lKe COCTaBa. 

· 06cyniiM rronyqemi~re i::TpyrcTypHI.Ie n~~~I.I~-c ToqKJi 3pe~~ MH~ ~e:lK~T~Mimx 
CBjj'Jeii: H pacrrpenene~llir ~apH~os noHos'~enH s ll6rroqKax i1 rmo~Kocnix. · '- .· · · J 

BaneiiTHOCTb HOHOB B KpHcraJIJie orrpe){eJIHeTC~. o6I.IqHo Ha ~CHOBe aHaJIH3~ • , 
. ,, ...... _· .. , . ' • . '1-' .: .· . ' . . -.. · ' "·'' .' '. . \ ' 

){JIWH Me:lKHOHIIb!X CBH3eii: B rrepiloii: KOOp){HHaL(HOHHOH c<!Jep~ C J!CnOJib30BaHIIeM .CJMM 
BaJieHTHOCTeifcBH~~ii:119;: , ·.··· .'" '. •. ••• /' ·:, •·. , ·. · '., . 

\ •' ... .., 

.Y= L si,;L 'exp((RQ~Ri)/0.37), 
/ . . . 
'l I I , ~·· . ., 

1• 
(5) 

·- ! • 

f){e V - 3cp~eKTHBHIDJ BaJiefiTHOCTb, Si -~· BaJieHTHOCTb, npHnHCI.IBaeMIDJ 17H CBH3ll C 

){JIHHOii: Rr. Ro -~- KC>Hc;a~a ){ill! ,UafiHoiinapbl llO~OB (Ro=l.679 ){1IH cu+2-0, Ro=l.,730 

.nfui Cu+
3
-0). IlOCKOJII.~Y .H3MeHeHII~ MHH CBH3eii: (ORi) i{ BaJICHTHO.CTen, (oSi) njm 

JaMe~eHHII He6oni.IIIoii ~OJ1i1' ~O~()~ Menn iiesennKn, ·Hx. cooTHorneliiie MO:lKHO 

IIOJI)"'HTI. ){llqJ<!JepeHL(llpOBaHIIeM (5):: 
t . . • '<~ \ --

· .... 
ovi = 2, osi; I, si(oR/0.37) .. 

j . . I· ·. '·." 
., ~ (6) 

CpasHeHHe i:laHHI.IX o MHHax' cmned·(ni6n~l(a 1).noKaJI.I~aeT; .rio npH JaMemeHHH Cu 

Ha Zn CBH3H CuZ-01 CTaHoB'sr~c~· Kopoqe, ~ csimi Cu1-01 c MHHIIee. ,UniiHI.I CBH3eii: 'A. 

cm)gx Cu2-02 II Cu1~04 ~3~eiUu{ncg cira6ee, u nx BJIHHHH~~ lia mMeHe~IIe · 
saneiiTHocrn MO:lKHd npeHe6pe%: 3To yrca3LmaeT •Ha yiieni!tieHne ~aneiiTHocrn·. Hoiioa . B 

li03HL(ID!X Cu2 ll ee:yMeHhiiieiine.s:nci3HL(ID!X C~l npH BBe){eHHH zn; T.e. Ha nepexo; 

){OliOJIHHTeJII.HOI'O. nOJIO:JKIITeJII.HOfo . 3apg~a. 1!3 CJIO~' l(e~oqeqHoii: ; B. cmJii:. 'imocKOCTHOii: .. 
Menii no cpaBHeHHIO c q~CTI.IM Y123. .. . .. . . · . . , 

Ll:p.Yroii: ITJTI. onpeneneHID! 3apgnos . C1I!JeB CuOy u Cu02 -. aHaJIH3 naHHI.IX. o 

pacmermeHHll pacnOJIO:lKeHHOI'O Me)!(){)' HlrMll 'ciroJi 'Ba-0, KOTOpoe ·. o6yCJioBJieHO 

KYJIOHOBCKHM ·B3aHMoneii:crsHeM120
;
21

( • co CJIOHMH CuOy · H ·cuO:i~' ··BemiqHHa 
~, '• ..._'':' 1 

/ 

i 
!" 

l 
\r. . ' 

~ " 

pacmeiiJieHHH !l cilHJaHa c JapHnoM cnoH 'cuOy, urpawiiiero ·pOJib pe3
1
epsyapa Japllil~. q, 

II 3apli.UOM CJIOH Cu02, qc, CJienyiOIIIHM 3MniipHqecKHM cooTHOUieHHeM
1221

: , 
,I . ; .· . _: ' . . ' / 

!l = -0.045 + 0.495p(q,-<Jc), (7) 

me pacmermeHHe BI.Ipa:lKeHo B aHrcrpeMax, 3apMbi B eniiHIII.Iax 3apgna ::~neKTpoHa•H B 

pacqeTe ~_~a O){HY ::~neMeHTapHyiO gqeii:K>', p=l/2 MH crpyrcT~bi YBazCUJ06+y• lb 
<~KcnepiiMeHTIDrbHI.IX naHHI.IX (Ta6niina 1) cnenyeT, 'ITO npH sseneHHH zn· pacmerme'Hue 

1 
•• JMeHI.IIIaeTCH, 'a BeJIIIqllHa :YMeHI.llleHHH COOTBeTCTByeT B03pacTaHlllO• 3apJina q, · Ha .:.. 

0.06, 'ITO HeiUI~XO 'comacyeTCH C OL(eHKOli ll3MeHeHHH !lanefiTHOCTll HOH<Ja II II03lll(HH 

Cu2 no' <!JopMyne (6). Ha piic:3 noKa3aHi>I pacmeiiJieHIIe cnog Ba-0 H '3apli.U u 

~ocKo~Hx • Cu02 · 8 JaBIICHMOCTII oT KoHueHrpanHn rrpHMecHI.Ix· ipex- (Co) H 

· nsxxsaneHTHhiX. (Ni,Zn) KamoHoB. Bll){HO, qTQ B CJiyqa~ Ni II Zn npoHcxonHT ~epeiloc 
· 3_Haqmeni.Horo noii~:lKHTCni.HOf? 3apgna ii IIJioclmcTb Cu02 .• •. 

YMeHI.IIIel-iiie ·!l ,npii BseneHHH Zn' s: Y123 cnenyeT H. H3 npyrnx 

· · 'ony6niiiwsaHHI.IX CTPYKTYPHI.rx naHHbiX no 3TOII cH~TeMe. CnenyeT OTMeTHTb, KpoMe · 

Toro, qTO rrpH noHH:lKeHIIH 'TeMnepaTypbi no 8 K senw!Hna 'pacmeiiJieHHH B Y 123-Cu/Zn 

ysenHqiisaeTc~. · TaKoii )!(~ <~<P<PeKT npHcym .H qHcToMy Y123, 'ITo CJienyeT H3 

crpyrcrypHhiX AaH~I.IX, npHBe~eHHbiX B pa6oTax
1201 

1!
1231

• . 

• • 1 ,TaKHM ·. ' o6pa3oM, H3MeHeHHe · cTpyrcTypi.I ' · Y 123 npii BBeneHHH Zn 

conposo~aercH nepexonoM .B enoii Cu02 nono:JKHTeJII.Horo 3apllila: Ilpn yseniiqemm 

.c,onep~aHllil KHCJiopo,ll~ B YBa2Cu306~y OT y'=;0.4 no y=0.93 3apHn q, ysen!t~HBaeTCH Ha 

. -0.3 II 3TO conpoBo)J(){aeTCH yseniiqeHHeM T ~ oT Hyng no 90 K. ECJiu npHHHTI., 'ITO 

·_H3MeHeHHe T~ o6yCJioBJieHO TOHI.KO nepeHOCOM 3aplina, T~ yt.ieHbiiiCHlle Tc ){0 12 K B 

· HCCJienosaHHOM · HiMH · o6pa3ne 03HaqaeT; qTo · Ko~neHTpaunll-lli.IpOK B · cnoHx Cu02 npH • 

y~0.93 g8Jige-fcg OIITHMaJII.Hoii: II ){aJII.H~iiUiee )1;en~qeHne HX KoHneiiTpanmr nonaBJIHeT 
( • ' • \ ._ • ! • • 

' CBepxrrpOBO){HMOCTI.. 

. Jf3 CTpyrcTypHbiX ){aH~biX ,nrig .Y 123 nernpoBaHHOI'O TpeXBaJJeHTHbiMII KaTIIOHaMI; 

(CO,H _fe) 6JenyeT, 'ITO B 3TOM CJiyl-iae npmiCXOlliiT o6paTHOe 113MCHeHI!e 3apgna CJIOeB 

Cu02 (pacmermeHIIe CJiosl Ba-0 · ysenJ.rqiisaeTcll). 3To 03HaqaeT, qTQ npn sseneinm Co 
\, ' ' - . . \ 

II , Fe B Y 123 }'MCHI.IIIaeTcH' qiicno llhipoK B npoBolll!mnx ·CJiollx, TaK:lKe _Kak npn. 

yMeHI.llleHllll KOHL(eHrpaUHll KllCJIOP.Olla OT 0.93 ;o_ o.4. TaKIDJ HHTepnpeTanHH ,UaHHblX 
. . . ' • . . . . . 1241 

0 BJIIIHHllll TpeXBaJieHTHI.IX npnMeceii Ha CTpyrcTypy II CBOiiCTBa Y 123 113JIO)J(eHa B : 
. /' 

4: 3aKJiiotfeHne 

B ·_ Ha~mrmeii pa60Te npose,Ueno neiiTponorpaqmqecKoe, · c Hcnonb3oBanneM 

MeTona H3oTonHoro KOHTpacnrp.osanHll, ncCJie,UosanHe coellHHelinH YBa2CunZn030 6_q3 
n noKa3aHo, ~ qTo, npn TaKoii JmHneHTpaumr Zn ·!ian6onee sepoliTHhiM liBJISICTCll ero 

paBHOMepi!Oe pacnpe,UeneHIIe no no3HUHliM MellH B uenoqKax, ( -1/3 · aTOMOB Zn) 11 

rmocKOCTHX (-2/3 aTo~os· Zn). TaKIIM o6pa3oM, cosoKynBoci-h llaii!Ihlx, nonyqeHHhiX B 

6 
/9,12.13.14/ ~- • 

pa OTaX . . H. B HaUieM llCCJie,UOBallllll yKa3bJBaeT, 113 TO, 'ITO C liBHblM 
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npeJiri~~e~lleM_ 3aMe~eHHe Me.[{II Ha UiiHK npOIICXO.[{l!T B n{mmlfilx Cui; B OTJIIf'ilfe OT 
CJI)"'al! Tpex~aJieHTJtblx KaTIIOHos, rrpettrro'lHTaiOtuiix rro3Huuu CuI. - · 
. 1-iMeHHo 3TOT rpaKT, Ha'llfHal! c pa6oTbi191

,' BbLUBimincll KaK ociiosHoif apryMeiri 
pa~HOH JaBHCifMOqH Tc or KOHUeHTpaUiflf npHMeCHbiX 'KaTifOH_OB B CJI)"i<Uix Zn1 c O.[{ifOH 
CTopoHbi If Co, Fe . c .npyroif CTopoHbi: O.nHaKo. nposetteHHbiii s HacTollllleii 

_: pa6oTe · aHanln ~PYKTYPHbiX napaMeTpos ·. noKa3blsaeT, 'ITO , pe3KOe JMeHbrneime T.:: il 
. • CJiy'!ae Zn. CJie.[{yeT CBll3biBaTb , He CTOJibKO C KOHKpeTHhi!.i ero pacripe.neneHHCM . ITO 
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CTPYKType ,__ Y 123 . npH c BBe)leHHH ·_ UHHKa, HanpHMep, pa36aBJieHHe · CJIOes' Cu02 
npii!decHbiMH aT~MaMH Hili! HJMeHeHue MHHbl CBli3H. Cu-0 s 3THX CJIOliX. 
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6anarypos A.M. 11 .up: 
. HeiiiponmpacpwtecKoe IICCJJelHiBanlle LTpyK·l}'flhl YBa,( 

npoBe,UeJJO -Jieihp01101pacp11'JeCKt;e JH.:C. 
_ YBa2Cu2_7Zn0_3o6.93 c JJCJJOJJhJosalllleM MeTOll<i 1nm 

Hole<nano, <no 11a116onee sepmtTJJhJM stllJJsteTcst pallJJmu 
110 110311UIIStM ~le)lll s' UeiiO'IKaX (-J/3 aTOMOB .Zn) II II! 

11 'ITO 11p11. JaMememut Mellll na LlllYXIl<l'teJJTIIhte KaTI 
nepetioc IIOJIO)KIJTeJtbiiOro 3apstl.la B JJJIOCKOCTb Cu02, B I 

11a Tpexll<l'leiiTIIbte KaTJJOiiht (Co, Fe), KOilUI s· ww 

(HpnU<rreJihJJhlii Japstn . 

Pa6tn<~ llhlnomteua s Jla6orhroplnt neiiTpounoi 
OH5111. 

-

npc11p1111T 0UhC:IIIIICIIIIlllll IIIIL'TIIT)'T:l M;u:pllhiX .IICC:I<:; 

nepeBOJl aBTOpOB 

Balagurov A.M. et al. 
Neutron Diffraction Study of YBa2Cu2.7Zn0.30 6 + Y Is 

Samples 

Neutron diffraction study of the structure of YB: 

performed using the isdtope contrast niethod. Proportio 
betwe~h the CuI and CU2 sites ·Was found to he the 
concentration of Zn in the sai11ple. From data anal) 
to the sUbstitution of t~d-valeni cations (Zt1, Ni) for cop) 
to .the Cu02 plane takes place, while for three-valent 1 

a negative charge is transferred to the Cu02 plane. 

The invesiigation has been performed at the Fr: 
Physics(JINR. 
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