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1 BBe~euue 
( 

8q>q>eKT Ka.HaJIHpOBaHWI oap.s:2Keum,oc qacTHD; nocny.amn q>yuµ;aMeH

TOM AIDI COl3Aa.HWI 0KCnepnMeHTMbHhIX MeTOAOB 11ccneµ;0Ba.HHJI CTpyK

TYPbI KpHcTannon (1]. Bnaroµ;ap.s: yHHKMbHhIM nooM02KiiocT.s:M onpe

µ;eIDIT& np11noBepXHOCTHble rny6HHHL1e npoqmn11 pacnpeµ;eneHHU: npH-' 

Meceii, paµ;11~110HHhIX Aeq>eKTOB, a TaK2Ke HapyweHHH B KpHcTannH'le

cKou . peweTKe _0Tll MeTO)J;hl Haxoµ;.s:T WllpOKOe npHMeHeHHe B q>HOHKe 

TBepµ;oro Tena [2]. Hx npeHMy~eCTBOM JIBJIJICTCJI BblCOK8JI 'IYBCTBH-. 

TeJibHOCTb K CMe~eHWW aT0¥0B HO yonoB peweTKH <~ 0.01.A.), B00-

MO)KHOCTb Hccneµ;oBa.HWI Ma.m..IX no .. paoMepa.M < KpHCTaJIJIOB ( nno~aµ;1, 

~ · 1 x lMM:i, TOJI~~a '5 lwtM) a OTruNHe OT· µ;pyrnx c-rpyKTypuo

'IYBCTBHTeJibHLIX MCTOAOB,_Tpe6yIO~HX 13Ha'IHTCJibHO 6onbWHX no pao

Mepy o6paon;oB. MeTOp;hI KaH8JIHpOBaHWI: B HCcneµ;oBaHllJIX crpyKTyphI 

ll AHHaMHKH peWCTKH KpHCTaJIJIOB BblCOKOTeMIIepaTypHhIX CBepxnpOBO:

AHHKOB (BTCIT) noxa He non~ WHpo:s:oro paoBHTllJI. 8To CB.s:13aHO 

· He Ton&Ko c TPYAHOCTJIMH _B npoBCAeHHH 0KcnepnMeHTOB1 Ho n B oua

. 'IHTeJibHOH·-cTeneHH c npo6neMaMH HHTepnpeT~D;HH aKcnepHMeHTanh

HblX. µ;aHHhIX: non~aeMLIX npH HO~CHHH MHOrOKOMllOHe_HTHhIX MHWe

HCH. B nocneµ;nee BpeMSI IlO.s:BHJIOCl, HeCKOJibKO HOBhix pa6oT [3,4], n 

KOTOpLIX MeT.oµ; KaHMHpOBa.HHJI npHMCHJIJIC.S: µ;IDI HCCJieµ;oBa.HHJI CTpyK

TYPhI MOHOKpncTaJIJIOB BTCII, B TOM 'IHCJie np11 q>aoonoM nepexoµ;e 

B CBepxnponoµ;a~ee COCTO.S:HHe. Ilony'leHHble 0KcnepHMCIITaJibHhIC pe

oyn&TaThI y6e:>Kµ;aroT B aKTYMhHOCTll p80BHTHJI TeopeTH'ICCKHX Moµ;e

neii. npon;ecca_KaHaJIHP?Brumn ~ MHoroKoMnoHeHTHhIX BTCil•KpHcTan

nax. Hcnonbl30BaHUe oco6eHHOCTeH MeToµ;a KaHaJIHpOBa.HllJI B 0THX 

xp11cTa.rinax noonon.s:e7;, KaK yKaohIBanoc& B pa.6oTax [5,6], nony'IHTb 

uony10 HHq>opM~HIO o CTPYKType KpHcTannon BTCII, µ;onomi.s:10uzy10l 

HHq>opM~HIO, nony'leHHYIO µ;pyrnMH MeTOp;aMH, B. 'laCTHOCTH, nccne

µ;oBaTb rny611HHYIO oanncHMOCTb cTpyKTYPhI H µ;11HaMH'lecKnx CBOHCTB 

KHCJIOpOp;HOH noµ;peweTKH B TOHICHX (5 lMKM) MOHOKpHCTaJIJ'IH'ICCKHX 

nneHKax. 

CneA)'eT OTMeTHTb, 'ITO opHeHTaD;HOHHble aq>q>eKThI npH KaHaJIH

pona.wm B O)J;HOKOMllOHCHTHblX KpHCTannax µ;onycKaIOT CpaBHHTeJibHO 

npocToe H Ha.rn.s:µ;~o'e OllHCaHHe B paMKax KJiacCH'ICCKOH q>HOHKH. Oµ;ua

KO.· B. cn~ae ICpHCTMJIOB CJI02KHOro XHMH'leCKOro COCTaBa H CTPYKTYPhI 
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opneHTaD;IIOHHbie acpcpeKThI CTaHOBJITCJI HeTpIIBIIaJibHhIMII,a IIX onnca

HIIe Tpe6yeT rrp1rnne'leHIIJ1 6onee CJIO)KHhIX Mo;a;eneii rrpon;ecca KaHaJIII

poaaun.sI. PaoanTIIIO TaKoii Mop;enn, orrnchIBaIOil\eii npon;ecc KaHaJIH

ponaun.sI nerKIIX IIOHOB B MHOrOKOMIIOHeHTHhIX HIIOKOCIIMMeTpH'IHhIX 

TOHKorrneuo-qu1,rx KpIIcTannax BTCII, nocB.sI~eHa p;aHHaJI pa6oTa. 

2 KaHaJIHpOBaHHe HOHOB B MHOrOKOM-

IIOHeHTHbIX 

KpHCTaJIJiax 

HHOKOCHMMeTpH"CJ:HbIX 

Kauannpy10~ne 'laCTIID;hI a1,rxop;J1T II3 pe:>KIIMa KauanupoaaHII.sI, T.e. 

p;exauanupyIOT, acnep;CTBIIe B3aIIMop;eiicTBIIJI C aTOMaMII Be~eCTBa. Ilpo

n;ecc p;eKaHanIIpOBaHIIJI B np;eaJibHOM KpIICTaJIJie, He HMeIO~eM CTpyK

TYPHhIX uapyrneuuii, rrpoucxop;IIT na-aa aoa6y)Kp;eHIIJI aneKTpouoa, nnao

MOHOB n acnep;CTBHe pacce.sIHIIJI Ha KOJie6aHIIJIX aTOMOB KpHCTanJIII'le

CKOH perneTKH. 

Ocuoa1,1 Teopnu xauanupoaauH.sI 6hIJIII paapa60TaH1:,1 a 1965 rop;y 

Jluup;xapp;oM [7]. Cornacuo Teopnn Jlnilp;xap~a, xauannpy10~ue B ua

rrpaaneuun Z 'laCTIID;bI p;BII)KYTCJI B none uenpephIBHoro noTeun;uana 

U(r ). ,[(ucpcpyonoHHaJI crroco6uocTb .6. < E1. >c / .6.z ( cpep;uee npnpa-· 

~euue nonepe'IHOII 0ueprnn, OTHeceuuoe K ep;uuun;e p;nuubI) nMeeT p;aa 

Ba)KHhlX caoiicTaa: a) B cnyqae op;uoaneKTpouuoro aon6y)Kµ;eun.sI oua 

nponopn;uouan1,ua 1IOKaJibHOli nnoTHOCTII aneKTpOHOB n; 6) a crryqae 

q>ououuoro noo6y)Kp;eHH.sI - cpep;ueMy KBap;paTy aMnnuTyp;hl xone6aum°I 

aTOMOB. 

Koaq>q>un;ueuT µ;uq>q>yonu ny-qxa nouoa onpep;en.sieTCJI Bhlpa)KeuueM. 

IIJIH 

D(E1.) = M1 .6. < E1. >c 
6.z 

D(ih) = ! .6. < Pi >c 
. 2 .6.z 

(1) 

(2) 

Bhlpa:,Keuue (1) onpep;en.sieT Koaq>q>un;neuT µ;nq>q>yauu ny'!Ka no none

pe'luoii 0uepr11:n, a n1,rpa)Keuue (2) - no nonepe"!HhlM nMnyn1,caM, rµ;e 

M1 - Macca HaJieTaro~nx -qacTun;. .:__ ___ ...,.. 
l Otn-..; 1°'' -::·,:..i:I imC~~~l 
t ~J~~n:~~r~~°J 



C II0M0Ul;bIO 13TIIX KOl3<pqm:a;HeHTOB M0)KH0 naIIHCaTb ypaBHeHHe µ;H<p

cpynHH, 0IIIICbIBaIOUl;ee IIpo:a;ecc IIepeHoca B HaIIpaBrreHHH, IIepIIeHµ;HKY

mipH0M IIY'IKy. B crry"lae· oceBoro KaHarrHp0BaHIDI B KpHcTarrrrax IIpo

CTbIX XlIMH"leCKIIX coep;HHeHHII y;a;o6HbIM .srnmieTCH oµ;Ho:a;eII0"le"IH0e 

IIpH6JIH)KeHHe, n: ypaBHeHn:e ;D;II<p<pynn:H IIplIHHMaeT IIpOCTOII BHµ;: 

!g(E1., z) = a!1. [n(E1.) a!1. g(E1., z)] , 

r;a;e g(E1., z) - <pyHKD;HH pacIIpeµ;erreHn:H "lacTn::a; B KaHarre II0 IIOIIepe"IHOH 

13Heprn:n: E 1. Ha rrry6n:He z. 

O;a;Ho:a;eIIo"le"IHoe IIpH6rrn:)KeHn:e He Y"IHTbIBaeT pearrbHoro pacIIpe

;a;erreHHH II0TeH:a;n:arra B KaHarre II IIpHMeHHM0 T0JibK0 K Kpn:cTarrJiaM 

C BbICOKOH CTeIIeHbIO 0CeCHMMeTpHII ycpep;HeHHbIX II0TeHD;HaJI0B ( CM., 

HaIIpHMep, pHc. la). B crry"lae KpHcTarrrroB crro)KHbIX XHMII"lecKHX coe

;a;n:HeHn:ii (HaIIpn:Mep, cerHeT0l3JieKTpHKII, BTCIT n: ;a;p.) KaHarrhl o6pa

nyroTCH :a;eII0"IKaMII p;Byx n:rrH 6orree THIIOB, cocToHru;n:Mn: n:n panrrn:"IHbIX 

aTOMOB, IIpH"IeM Ka)Kp;bIH TIIII :a;eIIO"IKII xapaKTepHnyeTCH CBOIIM 3Ha

"leHHeM KpllTil"leCKoro yrrra KaHarrHpoBaHHH '¥ C II IIOTeHD;llaJIOM u ( r). 
B 13TOM crry"lae oceBaH ClIMMeTpHH IIOTeH:a;n:arra coxpaHHeTCH TOJibKO 

B6JIII3ll aTOMHblX :a;eIIO"leK,ll IIo;a;xoµ;, OCHOBaHHblH Ha oµ;Ho:a;eIIO"le"IHOM 

IIpn:6JIII)KeHIIH, HeKoppeKTeH. B TaKIIX KpHCTaJIJiaX pacIIpe;a;erreHIIe IIO

TeH:a;IIarra B KaHarre IIpIIHHMaeT CJIO)KHbIH BHµ; (puc. 16). HapyrneHHe 

ClIMMeTpn:n: IIOTeH:a;11arra IIpllBO;D;lIT K HecoxpaHeHHIO yrrroBoro MOMeHTa 

KaHarrupOBaHHblX "lacT11:a;, KOTopbiii HY)KHO, Boo6w;e r0Bop11, Y"IHTbI

BaTb B ypaBHeHllll ;a;11cpcpyn1111. B lIMIIYJibCHOM IIpe;a;cTaBrreHllll ypaBHe

Hlle ;a;n:<pq>Y31III )J;JIH OIIllCaHIDI IIpo:a;ecca ;a;eKaHarrHpOBaHIDI MO)KHO na

IIHCaTb B 6onee KOppeKTHOM Bllp;e: 

:zg(ih, z) = div [D(ih)gradvJ.Y(ih, z)] , (3) 

r;a;e g(jh, z) - cpyHKD;HH pacIIpe;a;eneHIDI "lacTn:a; B IIpocTpaHCTBe rrorre

pe"IHbIX lIMIIJJibCOB. 

Ilp11 BbI"ln:cneHHH K013<pcp11:a;neHTOB µ;n:cpcpynHn D(ih) Heo6xoµ;uMo 

lICIIOJib30BaTb pacIIpeµ;eneHne IIOTeH:a;11arra B Bllp;e cyMMbl IIOTCHD;IIa

JIOB coce;a;Hn:x :a;eIIO"leK. Ko13<pcpn:a;11eHT µ;11cpcpynn11 D(i!J.) B ypaBHeHHH 

(3} OIIpeµ;enHeTCH KaK cpe;a;Hee IIO µ;ocTyIIHOH o6rraCTll OT naBllCHUl;ero 

4 

OT IIOIIepe"IHbIX KOopµ;xrnaT KOl3<p<pllD;lleHTa ;a;ncpcpymrn D( X' y ): 

.... J dxdy 
D(p1.)= D(x,y)S( .... )' 

S(pJ.) p J. 

(4) 

r;a;e S(ih) - IIrrow;ap;b ;a;ocTyIIHoii 06rracT11 BHYTPII 13JieMeHTapHoii H"leiiKn 

B IIonepe"IHOII IlJIOCKOCTII, T.e. o6naCTb, rµ;e y;a;oBJieTBOpHeTCH ycJIOBlle: 

Pi 
2M

1 
~ U(x, y) - Umin, 

rµ;e U ( X, y) - 3Ha"!eHIIe IlOTeH:a;narra B norrepe"IHOII IIJIOCKOCTll B TO"IKe 

C KOopµ;nHaTaMII (x, y), Umin - MIIHIIMaJibHOe 3Ha"leHIIe IIOTeH:a;narra B 
13JieMeHTapHoi'r H"len:Ke. 

Ko13<pq>II:a;HeHT µ;ucpcpynun D( X, y) B COBeprneHH0M KpIICTaJIJie orrpe

µ;enHeTCH pacceHHlleM Ha 13JieKTpoHax JI q>OHOHax KpllCTarrrra: 

D(x, y) = De(x_, y) + Dn(x, y). 

a 6 

Pucyuo'K: 1. llomeu-quaab1tb1i1. peabegj 6 xy-n.11,oc'K:ocmu, nepneudu'K:y
aEpuoiJ. 'K:aua.11,y Bdoab ocu < 111 > B Si (a) u 'K:aua.11,y Bdoab ocu 
< 001 > BY Ba2Cu301 (6). B c.11,y1J,ae (6) u3o6pa:HCeua odua 'll,emBep
maE •wcmb ce1J,e1tuE 'K:auaaa. 

5 



llcnOJibOYH IIOBeCTHbie BblpaJKeHirn Ill3 Teop1m KaHaJIIlpoBaHIIH [8], 
MO)KHO onpeµ;emITb D(p.1.) B ypaBHeHIIII (2). 8JieKTpOHHbIH KOacpqnm;Il

eHT µ;I1cpcpyoI1I1 De(x, y) paBeH: 

21rZ2e4 

De(x, y) = V~ LeNe(x, y), (5) 

(
2mV

2
) Le=ln -

1
- , 

rµ;e Z1 · e, V - oapHµ; II cKopocTh Ha.'IeTarorn;e11 "<JaCTIID;hI cooTBeT

CTBeHHo, I - cpeµ;HHH aHeprIIH Boo6y)Kµ;eHIIH aTOMOB MllllieHil,_Ne(x, y) 
- pacnpeµ;eJieHile aJieKTpOHHOH nJIOTHOCTII no ce"<JeHIIIO KaHaJia, KOTO

poe B µ;ocTynHoii o6JiaCTII Haxoµ;IITCH IIO p.:i.cnpeµ;eJiemrn noTeHI_\IlaJia B 

KaHaJie B COOTBeTCTBIIII C ypaBHeHIIeM IlyaccoHa: 

N( ) 
__ .6.U(x,y) 

e X, Y - 2 • 
41re 

,I(JIH Hµ;epHoro KoacpcpI1n;IIeHTa µ;ncpcpyom-1 D n ( x, y): 

21rZf Z]e4 
-

Dn(x,y) = V2 LnNn(x,y), (6) 

( 
aE M2 ) 

Ln = ln 1.29 Z1Z2e2 M1 + M2 ' 

rµ;e Z2, lvf2 - aTOMHhIH HOMep II Macca aTOMOB KpIICTaJIJia cooTBeT

CTBeHHO, E-aHeprI-IH HaJieTaIOrn;IIX "<JaCTIID;, a-paµ;I1yc 3KpaHI1pOBaHIIH. 

,I(JIH KpIICTaJIJIOB CJIO)KHbIX XIIMil"<JeCKIIX coeµ;IIHeHIIH Heo6xoµ;IIMO B 

(6) Y"<IIITbIBaTb OT)];eJihHO BKJiaµ; aToMoB Ka,Kp;oro copTa. IlpocTpaH

CTBeHHoe pacnpep;eJieHIIe aTOMOB KpIICTaJIJia Op;Horo copTa Nn(x, y) B 

nonepe"<IHOH TIJIOCKOCTII onpeµ;emreTcH cJiep;yrorn;nM o6panoM: 

Nn(x,y) = N'Epk(x,y), 
k 

rµ;e N - cpeµ;Hee "<JIICJIO aTOMOB KpIICTaJIJia p;aHHOro copTa B ep;IIHIID;e 

06'beMa, Pk(x, y) -TIJIOTHOCTb BepOHTHOCTII Toro, "<ITO BCJiep;CTBile 113O

TponHhlX TeTIJIOBbIX KOJie6aHIIH pellieTKII aTOM OTKJIOHHeTCH Ha HeKO- _, 

Topoe pacCTOHHile OT CBOero paBHOBeCHoro noJIO)KeHIIH (xk, Yk): 

Pk(x, y) = ( So2) exp {- (x - Xk)2 + (y - Yk)2} 
7rU.1. u2 , 

.J.. 

6 

rµ;e ui - cpeµ;HeKBaµ;paTII"<JHaJI aMnJIIITyµ;a TenJIOBbIX CMern;eHIIH aTO

MOB, So - TIJiorn;aµ;h aJieMeHTapHoii H"<JeHKII B nonepe"<IHOH TIJIOCKOCTII. 

IlJIOTHOCTb BepOHTHOCTII pk(x, y) HOpMIIpOBaHa CJieµ;yrorn;IIM o6panoM: 

j dxdy Pk(x, y) = So 

KoacpcpI1n;neHT µ;ncpcpymrn )];JIH KpIICTaJIJia Y Ba2Cu30 7 , paccqHTaHHbIH 

no cpopMyJiaM ( 4-6), npeµ;cTaBJieH Ha pIICYHKe 2. 

IU E'- • tr=-
I- r 

::::'.?: 10 - 4 
~ 

' ' / 
::::'.?: ..,::.- -- - - -

-~ '-- ~--- - :::.-:..-.... 
10 -5 I 

I ,--.., 
I Q__ 

I ..__,, 
I.. I 

10 -s I CY 
I U) 

'-- I ------ De I ,--.. 
I Dn X 

I - - -- -Q__ 10 -l I --- De + On 
..__, 

I 0 
/ 

/ 
/ 

/ 

-8 k / 10 ✓•✓, 
I I I I I 

10 -J 

Px/P 
10 -z 

Pucyuo?C 2. 3a6ucuMocmb ?Coagjgju-queumo6 augjgjy3uu De u Dn om 
ae11,u'l(,UUbl nonepe'l(,11,020 uMnyabca 6 1eauaae < 001 > ?Cpucmaaaa 
Y Ba2Cu30 7 • Cmpea?CaMu omMe'l(,eUbl cmyneub?cu, o6ycaoaaeuuble pac
ce.JCuueM ua pa311,u'l(,UblX amoMubix ~eno11,1Cax. 

IlpII Mamxx nonepe~HhIX IIMITYJibcax ih µ;IIcpcpyoIIH onpep;eJIHeTcH, 

rJiaBHblM o6pa30M, pacceHHIIeM Ha aJieKTpOHaX KpIICTaJIJia, II Koocpqm

D;IleHT µ;IIcpcpyoIIII npaKTII"<JeCKII He OaBIICIIT OT nonepe"<JHoro lIMIIYJibCa. 
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YBeJIIl"IeH11e KOaq>q>n:a;neHTa µ;nq>q>yonn npn HeKOTOpbIX OHa"!eHllHX no

nepe"IHOro IlMTIYJibCa CBHOaHo C pacceHHlleM Ha 11µ;pax KpIICTaJIJia, Ha

xoµ;HIIJ;llXCH B paoJIII"IHbIX aTOMHhIX :u;eno"!Kax. 

IIepBoe yBeJIII"IeHne Ha oaBIICIIMOCTII D(ih) ( cM. puc. 2) CBHOaHo 

c pacceHHIIeM Ha aTOMax KIICrropoµ;a, Haxoµ;HII_\llXCH B "crra6oii" KIICJIO

poµ;HOH :a;eTIO"IKe 0(2)-0(2) ( CM. puc.3). "II:acTIID;hI npn TaKIIX none

pe"IHhIX llMTIYJibcax y:iKe He KaHarrnpyIOT OTHOCIITeJibHO 0TIIX KIICJIOpo

p;HbIX aTOMHhIX :a;eno"!eK, n µ;ocTynHM o6rraCTb oaxBaThIBaeT TY "Ia

CTb KaHarra, B KOTOpOH pacnoJIO)KeHa p;aHHM KIICJIOpoµ;HM u;eno"IKa. 

Mo:iKHO CKaoaTh, "ITO KpIITU"IecKilH IIMnyrrhc, cooTBeTCTBYIO.l.l.\llH nep

BOII CTyneHbKe p~ncnl, HBJIHeTCH KpllTil"IeCKIIM µ;rrH "crra6o:ii:" KllCJIOpO

µ;HOH :a;eno"!Kll. BTopaH cTyneHbKa coOTBeTCTByeT KpIITll"IecKoMy IIM

nyrrhcy p~ncn2
1 npn KOTopoM '9:aCTIID;hI y:iKe He KaHarrnpyroT OTHOCll

TeJibHO "cuJihHbIX" KIICJiopoµ;HhIX u;eno"!eK 0(4)-0(3) (cM. puc.3). Crre

µ;yIO.l.l.\IIe oco6eHHOCTll B noBeµ;eHIIII KOaq>q>n:a;ueHTa µ;nq>q>youu CBHOaHbI 

c pacceHHIIeM Ha cMenrnHHhIX Cu - 0 u Y - Ba :a;eno"!Kax. Ilpu oHa"!e

HIIHX IIMnyJihCOB, 6oJibllIIIX KplITII"IeCKoro µ;rrH Y - Ba aTOMHbIX :a;e

no"IeK, Bee '9:aCTIID;hl nepexoµ;HT B xaoTII"IeCKYIO KOMnoHeHTY ny"IKa. 

3Ha'9:eHIIe aToro IIMnyrrhca Pc MO)KHO C"IIITaTb KpIITII"IeCKIIM µ;rrH Ka

HarrnpoBaHIIH Bµ;OJib µ;aHHOro HanpaBJieHIIH. 

M TaK, onpeµ;erruB oHa"!eHne Koaq>q>n:a;neHTa µ;nq>q>yonn µ;rr11 KaHarrn

PYIO.l.l.\ero ny"!Ka B KpllCTaJIJie Il noµ;cTaBIIB OHa"!eHIIe aToro Koaq>q>Il

:a;neHTa B ypaBHeHIIe (3), MO:iKHO onpeµ;errIITb q>yHKD;IIIO pacnpeµ;erreHIIH 

'9:aCTIID; g(px, Py, z) no nonepe"IHhIM IIMnyrrhcaM B µ;aHHOM KpIICTarrrre Ha 

r_rry6nHe z. C noMO.l.l.\hIO Ha:ii:µ;eHHOII q>yHKD;lllI pacnpeµ;erreHIIH g(ih, z) 
MO)KHO Bhl"IIlCJIHTb µ;orrro HeKaHarrnpoBaHHhlX '9:aCTIID; Ha rrry6JIHe z npn 

yrrre naµ;eHJIH ny"!Ka "Pin OTHOCIITeJibHO HanpaBJieHJIH KaHarra. BhIXoµ; 

o6paTHoro pacceHHIIH nporrop:a;noHarreH µ;orre HeKaHarrnpoBaHHhIX "Ia

cTn:a;: 
Pc 

x(z, "Pin) = 1 - jg ,Cih, z, "Pin) dpxdPy (7) 
0 

Mo:iKHO BhI"IIICJIIITb TaK:iKe OTHOCIITeJibHYIO TIJIOTHOCTb TIOTOKa KaHaJIIl

poBaHHhIX "!acTIID; B rrro6on TO"!Ke (x, y) rronepe"IHOII rrrrocKoCTil KaHarra 

8 

Ha rrryforne z: 

F(x,y,z) ~ j S(S~ )g(p.1.,z)dpxdpy + 1- j g(p.1.,z)dpxdPy, (8) 
S1 P.1. S2 

rµ;e B nepBOM IIHTerparre IIHTerpnpoBaHIIe ocy.l.l.\eCTBJIHeTCH no o6JiaCTII 

S1, onpeµ;err11eM011 ycrroBIIeM 

2 + 2 2 
U( ) u < Px Py < Pc 

X, Y - min - 2M1 - 2M1 , 

a BO BTopoM IIHTerparre - no o6rracTJI S2 , onpeµ;err11eMoii ycrroBneM 

2 + 2 2 
p~ < J!..£_ 

2M1 - 2M1 

MaKCIIMYM IIJIOTHOCTII nOTOKa COOTBeTCTByeT MIIHIIMYMY IIOTeHD;IlaJih

Horo perrheq>a µ;aHHOII CTpyKTypbI. McnOJibOYH q>opMyJihI (7 ,8), MO:iKHO 

BhI"IIICJIIITh Bhlxoµ; rrpo:a;eccoB 6mmKIIX BoanMoµ;encTBilH, HanpuMep, 

11µ;epHoii peaK:a;IIn, Ha KaKJIX-JIII6o arreMeHTax KpIICTarrrra. Bhlxoµ; 11µ;ep

H01'i peaKD;IIJI rrpu KaHaJIIIpoBaHJilI HaxOµ;IITCH B BIIp;e 

x(z) = nk + E niF(xi, Yi, z) , (9) 

rµ;e F( Xj, Yi, z) - OHa"!eHlle TIJIOTHOCTII nOTOKa KaHarrnpoBaHHhIX "IaCTJI:u; 

B TO"!Ke (x;, y;), rµ;e Haxoµ;HTCH aTOMhI, KOTOpbie y-qacTBYIOT B 11µ;epHOII 

peaKD;lIII, n; - OTHOCJITeJibHM KOHD;eHTpau;1rn µ;aHHhIX aTOMOB B 0TOM 

noJIO)KeHJIII, nk -µ;OJIH paoynop11µ;o"IeHHhIX aTOMOB µ;aHHoro copTa. He

o6xoµ;IIMO, '9:T06bI BbIIIOJIHHJIOCb COOTHOIIIeHIIe 

3 

nk +En;= 1. 

AnropHTM pac'l:J:eTa q>YHKI.J;HH pacnpe

~eneHH.H g(f1.., z) 

Ha OCHOBe npnBeµ;eHHOH BhIIIIe Mop;errII coop;aH naKeT rrporpaMM, 

IIOOBOJIHIO.l.l.\HH BhI"IHCJIHTb yrJIOBble oaBIICHMOCTII BhIXOp;OB o6paTHOro 
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pacceSIHIDI II Sip;epHbIX peaKD;IIH nplI KaHanupoaaHilll llOHOB B KplICTan

rrax crrmKHbIX XIIMII"<JCCKIIX coep;IIHCHIIH. ,II;rrSI Bbl"<JIICITCHIIH Heo6xop;IIMO 

::maTb cpyHKD;IIIO pacnpep;erreHIDI g(ih, z) -qacTIID; Ha rrry6Irne z a npo

cTpaHCTBe nonepe"<JHbIX IIMilYITbCOB, KOToprur Haxop;IITCSI II3 ypaBHCHIUI 

(3). 
IlocKOITbKY ny"<IOK IIOHOB, arreTaIO~IIX B KpIIcTanrr, acerp;a IIMCCT He

KOTOpbIII yrrroaoII pan6poc, TO Ha"<IanbHaJI cpyHKD;IISI pacnpep;erremm (Ha

"<JaITbHoe ycrroalie) g0(ih, 0) annpoKCIIMIIpyeTC.H pacnpep;erreHIICM raycca 

no nonepe"<IHbIM IIMnyrrhcaM: 

9o(P1.·, 0) = (21rL~.2)-l exp {-(ih - Pin)2} 
262 ' 

rp;e Pin - Ha"<JanbHbIII nonepe"<IHbIM IIMnyrrhc, .6 - pan6poc no nonepe-q

HbIM IIMnyrrbcaM, onpep;errSieMhIH ycrroBIISIMII aKcnepnMeHTa. KaK 6bmo 

CKa:JaHO Bblllle, nplI nonepe"<IHbIX IIMIIYITbCax,6orrbllllIX, "<ICM KpIITII"<Je

CKIIH uMnyrrbc, -qacTna;hI BbIXOp;SIT ua pe)KlIMa KaHannpoaamrn II nepe

xop;SIT B xaoTII"<JCCKYIO COCTaBITSIIO~YIO ny"<JKa. B COOTBCTCTBlIII C 3TIIM 

rpaHII"<JHOe ycrroaIIe p;rrSI ypaBHCHIUI (3) MO)KHO aap;aTb a BIIp;e. 

9rp(Pxp, z) = 0, 

rp;e Pxp - aHa"<JeHIIe KpIITll"<JecKoro IIMnyrrhca. Op;HaKO npII TaKOM rpa

HII"<JHOM ycrroBIIII He Y"<IIITbIBaeTCSI npoa;ecc B03BpaTa "<JaCTIID; lI3 xaOTII

:<ICCKOH KOMIIOHeHTbl ny"<IKa B pe)KIIM KaHanIIpOBaHIDI. Barree KoppeKTHO 

rpaHII"<IHoe ycrroaue aap;aTb B BIIp;e. 

9rp(Prp, Z) = 0, 

rp;e Prp - 3Ha"<JCHIIe rpaHII"<JHoro IIMIIYITbca, IIplI"<IeM Prp > Pxp• 

Mcxop;SI lI3 aToro, rrorry-qaeM ycrroa1ISI p;rrSI HCCTaa;HoHapHoii KpaeaoII 

aap;a"<III: 

;zg(ih,z) = div [D(fi1.)gradhg(ih,z)], 

g(fi1., O) = go(ih), 

g(Prp, Z) = 9rp(Prp, Z) = 0. 
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(10) 

•i·1· I'' II 

:'.Jj " ,.7. 

,II;rrSI pellleHIISI aap;a"<JII (10) rrpIIMCHSIITCSI MCTOp; KOHC"<JHbIX pa:JHOCTCH 

[9],[10]. TaK KaK B ypaBHCHIIII (3) Koacpqmu;neHT p;1Icpcpya1I1I D(ih) rre

peMeHHbIH II rro"<JTII acerp;a IIMeeT panpbIBbl rrepaoro pop;a (p1ICYHOK 2), 
TO pelllaTb 0TO ypaBHCHlie, rrplIMCHSISI npoCTbIC panHOCTHble MCTOp;bI, 

HCB03MO)KHO. CaMblM acpcpeKTIIBHblM II Hap;e)KHblM B p;aHHOM crry-qae SIB

ITSICTCSI IIHTerpO-IIHTeprrorrSID;IIOHHblll MCTOp; IIOCTpoeHIISI panHOCTHbIX 

cxeM [11]. 
IlocKorrbKY MeTop; KOHe"<JHbIX panHocTeii oaHa"<JaeT rrepexop; OT He

rrpepbIBHOH cpep;bl K HCKOTOpoii ee p;IIcKpeTHOH MOp;errII, TO rrpII TaKOM 

nepexop;e CCTCCTBCHHO Tpe6oBaTb, "9:T06bI OCHOBHble CBOHCTBa cpII31I"<Je

CKOro rrpoa;ecca coxpaHSIITIICb. B HallleM crry-qae aTo aaKOH coxpaHeHIISI 

KOITII"<JCCTBa "<JaCTIID;. PanHOCTHbIC CXCMbl, Bbipa)KalO~IIe Ha Bb16paH

HOH ceTo"<Jnoii o6rracTII oaKoHbl coxpaHeHIISI, Ha:JbIBaIOTCSI KOHcepaa

TIIBHbIMII. ,II;rrSI rrorry"<JeHIISI KOHCepBaTIIBHbIX panHOCTHbIX cxeM ecTe

CTBCHHO IICXOp;IITb II3 ypaBHCHIIH 6anaHca, aarr1IcaHHbIX p;rrSI arreMeH

TapHblX o6'heMOB (SI"<JeeK) CCTO"<JHOH o6rracTII. Bxop;SI~IIe B 3TII ypa

BHCHIISI 6anaHca IIHTerpanbI II rrpo1I3BOp;HbIC crrep;yeT 3aMCHIITb rrpu-

6rrII)KeHHbIMII panHOCTHbIMII Bbipa)KCHlISIMII. B peayrrbTaTe IIOITY"<JIIM 

op;Hopop;Hyro pa:JHOCTHYIO cxeMy. 

3aIIIIlllCM ypaBHCHIIe 6anaHca p;rrSI ypaBHCHIIJI (3). B crry-qae Op;HOII 

npocTpaHCTBCHHOH KOopp;IIHaTbl ypaBHCHIIe (3) rrpIIHIIMaCT Blijl; 

a a [ a ] -
8 

g(Px, z) = -
8 

D(px)-
8 

g(px, z) . 
Z Px Px · 

(11) 

,Il;rr.H ypaBHCHIIJI (11) Bbl6epeM crrep;yIO~IIM llla6rroH: 

m+l n-1 n-1/2 n n+l/2 n+l 

(11a) 

m ~-----------•------------

II corrocTaBIIM eMy JI"<JeiiKy, noKa:JaHHYIO nyHKTIIpoM. 06oaHa"<Jrur cpe

p;HIIe TO"<JKII IIHTCpBaITOB norrya;eJibIMII lIHp;CKCaMII, BbIIIOJIHlIM IIHTerplI-
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poBaHIIe ypaBHeHirn (11) no .!I"'IeiiKe (lla): 

Zm+l p"'n+½ 

j dz j dpx [gz - (Dgv"'\J 
Zm p"'n-½ 

P"'n+½ Zm+l 

j (gm+l - gm) dpx - j [(Dgp"')n+½ - (Dgp"')n-½] dz= 0, (12) 
p"'n-½ Zm 

rp;e gz = *' gp"' = I;;, a gm+l Il gm - :3Ha"'IeHH.!I q>JHKD;Illl pacnpep;eJieHH.!I 

Ha nocneµ;yrow;eM H npep;blµ;yw;eM mare no rny6HHe COOTBeTCTBeHHO. 

8TO COOTHOmeHHe .!IBJI.!IeTC.!I TO"'IHbIM. B npaBOll "'IaCTH npH6JimKeHHO 

Bbl"'IHCJIHM nepBbIH IlHTerpan no q>opMyJie cpep;HIIX, a BTopoii -' no q>op

MyJie npaBbIX np.!IMoyroJibHHKOB [9]. IloJIJ"'IHM CJieµ;yrow;ee Bblpa)KeHHe: 

(gn - gn) X (Pxn+½ + Pxn-½) = T [(Dg)n+½ - (Dg)n-½], 

rµ;e nHaK - - o6onHa"'IaeT nHa"'IeHHe q>YHK:U:HH Ha nocneµ;yrow;eM mare no 

rny6HHe. 

3aMeH.!I.!I B npaBoii "'IaCTH (12) npOH:3BOp;Hble panHOCT.!IMil H J"'IIl

TbIBM, "'ITO Ha paBHOMepHoH ceTKe Px ½ - Px 1- = h, noJiy"'IHM pan-n+ n- 2 
HOCTHYIO cxeMy: 

~ (Yn - gn) = ~2 [bn+½(Yn+l - 9n) - Dn-½(Yn - Yn-1)) , (13) 

rµ;e r - mar no rny6IIHe, h - mar no npocTpaHCTBY HMnyn1>coB. 

Cµ;enaeM naMeHy 

Xn+½ = ½ [D(Pxn) + D(Pxn+l )) 1 

1 ' 
Xn-½ = 2 [D(Pxn)-D(Pxn+1)] 

H nepenHmeM (13) B He.!IBHOM BHµ;e: 

~(gn - gn) . ; 2 [xn+½(Yn+l - Yn) - Xn-½(Yn - Yn-1)], (14) 

12 

PemM c11cTeMy ypaBHeHu11 (14) MeTop;oM nporoHKH H npIIMeH.!I.!I K 

panHoCTHOH cxeMe MeToµ; nepeMeHHbIX Hanpam1eHIIH [11], MO)KHO onpe

µ;eJIIITh :3Ha'leH11e q>yHKD;Ull pacnpeµ;eJieHII.!I "'IaCTIID; B npocTpaHCTBe no

nepe'IHblX HMnynhcoB Ha nro6oii naµ;aHHoII rny6Irne z. 
YcnoBue ycToII'IIIBocTII .!IBHoii cxeMbl µ;mi: ypaBHeHII.!I (3) onpeµ;en.!I-

eTC.!I Bblpa)KeHIIeM 
h2 

X --, r= D max 
(15) 

rµ;e Dmax - MaKCIIMaJibHOe :3Ha"'IeHJie K03q>q>lID;IIeHTa )J;IIq>q>ynIIII, X - JII0-

6oe IlOJIO)KlITeJibHOe 'llICJIO . .Um1 .!IBHOII cxeMbI X ~ 0.5. I-fo-na CJIIImKOM 

)KeCTKoro ycnoBII.!I (15) HBHM cxeMa pernemrn ypaBHemrn (3) Tpe6yeT 

6oJibmoro o6'heMa BhI"'IlICJieHJIII. B CBH:311 C 3THM HBHYIO cxeMy npIIMe

HHTb Heaq>q>eKTIIBHO. B CJiy'lae He.!IBHOII cxeMbI x MO)KeT 6hITb C~{OJib 

yroµ;Ho 60JibllllIM, Il noµ;6npaTb ero Haµ;o, Y'llITblBaJI Tpe6oBaHIIH TO"'I

HOCTII pemeHIIH. 

IlpIIBeµ;eHHblll anropIITM HaXO)Kp;eHIIH q>yHKD;lllI pacnpeµ;eJieHII.!I no

:3BOJIIIJI conµ;aTb naKeT YHIIBepCaJibHbIX nporpaMM, opneHTIIpoBaHHbIX 

Ha 8BM Tima IBM PC AT, µ;nH Bbl'IIIcJieHIIH yrnoBbIX naBIICIIMO

cTen: BbIXO)J;OB o6paTHOro pacceHHirn II .!Ip;epHbIX peaKD;IIll Ha JII06oii 

rny6nHe KpucTaJIJia c np01mBOJibHoii rpynnoi'1 cIIMMeTp1m. IlporpaMMa 

Il0:3BOJIHeT paCC'IHTa Tb B 20 TO"'!Kax yrJioByro naBJICIIMOCTb BbIXoµ;a C 

rny6IIHbl 0,1 MKM p;JI.!I MoHoKpIIcTaJIJia Y BaCuO na 6 "'IacoB Ha KOM

IlhIOTepe AT 386. 

4 TeopeTuqecKoe uccne~oBaHHe npo:a;ecca 

KaHaJIHpOBaHHJI 6bICTpblX JierKHX HO

HOB. B KpHCTannax Y Ba2Cu307 

8neMeHTapHM H'leii:Ka KpncTaJIJia Y Ba2Cu3 0 7 B opTopoM61I'!ecKoII q>ane 

noKanaHa Ha pucyHKe 3. 3Ha'lemrn napaMeTpoB perneTKII: c = 11.67A, 
a = 3.82A, b = 3.86A. 
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C b 

l!a 

iJ e-'I 1r.,,(2J 

0(1) 

Cu(l) 

KaHaJIIIpOBaHIIe II0H0B B)J;0Jib Harrpa

BJieHirn < 001 > o6ycnoBJieHo mmII

Moµ;e11cTBIIeM II0T0Ka qacTIIll; c aT0M

HblMII u;erroqKaMII qeTblpeX BII)J;0B: a) 

u;erroqKaMII, C0CT0.lI~lIMII Im aT0M0B 

Y II Ba; 6) u;erroqKaMII, cocTo.lI~IIMII 

II3 aT0M0B Cu II O; B) KIIcnopoµ;HhIMII 

u;erroqKaMII, C0CT0.lI~IIMII II3 aT0M0B 

0(3) II 0(4); r) KIICJiopop;HbIMII u;e

rroqKaMII, C0CT0.lI~lIMII Im aT0M0B 

O(2).IlpII yrnax rraµ;eHII.lI rryqKa 1/J ~ 0 

0TH0CIITeJibH0 HarrpaBJieHII.lI < 001 > 
pacrrpeµ;eJieHne IIJI0TH0CTII II0T0Ka Ka

HaJIIIp0BaHHbIX IIOH0B <popMIIpyeTC.lI 

Pucyuo'/C 3. u;erroqKaMU Bcex qeTbipex TIIII0B. 

IlpII yBeJIIIqeHim yrna 1/J rrorrepeqHrur ~meprIIH E1. cTaH0BIITC.lI 6oJihllle 

ycpeµ;HeHHblX II0TeHD;IIaJI0B 6oJiee CJia6blX KIICJI0p0)J;HblX u;erroqeK B) II 

r ), II pacrrpeµ;eJieHIIe IIJI0TH0CTII II0T0Ka <popMIIpyeTC.lI 6onee "CIIJib

HbIMII" u;erroqKaMII a) II 6). lloHbl KaHaJIIIpyroT oTH0CIITeJibH0 u;erroqeK 

a) II 6) II C 6oJibllIOH Bepo.lITH0CTbIO pacce1IBaIOTC.lI Ha aToMaX u;erroqeK 

B) II r ). Pacrrpeµ;eJieHIIe IIJI0TH0CTII II0T0Ka B KaHaJie IIpII pa3JIIIqHblX 

yrnax rraµ;eHlI.lI 1/J II0Ka:JaH0 Ha PIICJHKe 4. 
IloCKOJibKJ aTOMbl KIICJI0poµ;a paCII0JI0:IB:eHbl B Tpex pa3JIIIqHbIX u;e

rroqKaX, yrnoBrur 3aBIICIIM0CTh Bhlxoµ;a rrpou;eccoB 6JIU:3Koro B:JaIIMoµ;e:ii-
u u 

CTBII.lI C aT0MaMII KIICJI0poµ;a .lIBJI.lleTC.lI cyrreprronuu;ueu 3aBIICIIMOCTeu, 

o6ycJIOBJieHHblX B3aIIMoµ;e:iicTBIIeM C aT0MaMII O B u;erroqKax 6), B ), II r) 

(pncyHOK 5a). "Cna6ble" KIICJI0pop;Hble u;erroqKII IIMeIOT MellbllIJIO lllll

pnHy yrnoBblX naBI:ICIIMOCTe:ii. Ha pncyHKax 56, 5a, 5r rroKaaaHbl yrno

Bbie naBIICIIM0CTII cyMMap11oro Bhlxoµ;a aaaI:IMoµ;e:iicTBII.lI c aToMaMII 0, 
BblqI:IcJieHHble C yqeTOM BeC0BblX Koa<p<pIID;I:IeHTOB, orrpeµ;eJI.lleMbIX µ;o
JI.lIMI:I aTOM0B Kncnopoµ;a B Ka)Kµ;o11 u;erroqKe OT ero o6~ero KOJIIIqecTBa 

B KpIICTaJIJie. ,I(JI.ll MaJibIX rnyforn KpIICTaJIJia Ha yrJI0BblX 3aBIICIIM0-

CT.lIX )J;JI.ll KIICJI0poµ;a IIpI:I yrnax 0, 35° - 0, 50° Ha6nroµ;aeTC.lI CTyneHbKa, 

o6ycJIOBJieHHaJI pa3JIIIqI:IeM B llII:IpIIHe yrJIOBblX 3aBIICIIMOCTeH µ;n.ll pa:3-

JIIIq}lblX u;enoqeK. C yaennqeHIIeM rny6IIHhl z cTyneHbKa crJia)KIIBaeTC.lI 

ll npn z ~ 0.1 MKM Ha MeCTe CTyneHbKII Ha6nroµ;aeTCH He60JibllIOH ne

perH6 Ha yrnoBOH 3aBHCHMOCTH. 
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IIIIIpn11a yrnoBoH :JaBI:ICIIM0CTII n noJio)KeHne "cTyneHhKII" onpeµ;e

JIHeTc.lI BeJinqIIHOH ycpeµ;HeHHOrO Il0TeHD;IIaJia KIICJI0p0)J;HblX aT0MHblX 

u;erroqeK. CpaBHIIBaJI yrJI0Bble 3aBIICIIM0CTII µ;JIH aT0M0B KIICJiopoµ;a, Bbl

qncneHHbie µ;nJI paannqHhIX aHaqeHI:I:ii aMIIJIIITJµ;hl TennoBblX Kone6aHIIH 

n/nnn CTaTnqecKIIX CMe~eHIIH, nepneHµ;IIKJJIHpHbIX BbI6paHHOMY Ha

npaBJieHIIIO, C aKcnepnMeHTaJibHbIMII pe3JJibTaTaMII B KpIICTaJIJie 

Y Ba2Cu307 , M0)KH0 onpeµ;eJIIITh nx aenIIqIIHy. Mn cpaBHeHI:IH aKcne

puMeHTaJibHhIX yrnoBbIX 3aBIICIIMOCTeH C TeopeT11qecKIIMII, nonyqeH

HbIMII 0Tµ;eJibH0 )J;JI.lI paanuq11blX aT0M0B KpIICTaJIJia, M0)KH0 onpeµ;eJIIITb 

TaK)Ke CTPYKTypHble HapyllleHII.lI KpIICTaJIJIIJqecKI:IX noµ;pellleTOK Y, Ba 
u Cu. AHanorIIqHaJI <popMa yrnoBOH naBIICIIM0CTII Bhixoµ;a JIµ;ep11011 pe

aKu;1rn Ha KIIcnopoµ;e B KpucTaJIJie La2Cu04 o6cy)Kµ;aJiach paHee B [5]. 

B qacTH0CTII, 6blJIO II0Ka:JaHo, qTQ II0JI0:IB:eHIIe II llIIIpIIHa "CTyneHbKII" 

oqeHh qyBCTBIITeJibHa K aMIIJIIITyµ;e TeIIJI0BblX KOJie6aHHH aT0M0B KII

CJiopoµ;a. 

~ " 
r,i ~ 

...., ...., 

~~ 
~ 
•"> 

~ Ii "~ 
" Y-Ba " t~ t;:., 

Ii ~ 

'····~~, 'll~ if\\):\~ 0-0 

r- + 
~ 

Cu-0 Cu-0 

a 6 
Pucyuo'/C 4. PacnpeJeaeuue naomuocmu nomo1Ca 1Cauaaupo6auubix uo
'U06 uau.a- 6 1Cauaae < 001 > YBa2 Cu30 7 ua 2ay6uue 0.01 M'/CM (a) 
U 0.1 M'/CM (6). 
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• 5 3aKJIIO"CJ:eHHe 

TaKIIM o6pru:3oM, pru:3pa6oTaHHhIH noµ;xoµ; K orrIIcaHIIIO IIOHHoro KaHa

nIIpoBaHIUI B MHOrOKOMilOHeHTHhIX KpIICTaJIJiax, He 06naµ;a10~ux oce

BOH CIIMMeTpIIen, nonBoruieT Bhl'IIICJIHTh ocHOBHhle napaMeTphI KaHa

m1poBaHIUI µ;nH KOHKpeTHon KpIICTaJIJIII'leCKOH cTpyKTYPhI npII naµ;aH

HhIX ycJIOBIIHX axcnepIIMeHTa. 8To Il03BOJIIIT nyTeM cpaBHeHIIH Teo

peTII'leCKIIX penynhTaTOB C axcnepIIMeHTaJihHhIMII, II3MepeHHhIMII µ;nH 

pru:3JIII'IHhIX KpIICTaJIJIOrpaqm'leCKIIX HanpaBJieHri, C IlOMO~hIO Moµ;enh

HOH noµ;roHKII nony'laTh µ;eTaJihHYIO nocnonHyIO IIH<popMan;IIIO o cTpyK

TypHbi:x oco6eHHOCTHX KpIICTaJIJIII'leCKOH perneTKII B npIIIlOBepXHOCT

HOH o6nacTII (~ 1000 A) MaccIIBHhIX MOHOKpIIcTannoB IIJIII B TOH

KIIX MOHOKpIICTaJIJIII'leCKIIX IlJieHKaX CJIO)KHhIX coeµ;IIHeHUH TJIIla 

y Ba2Cu301, B 'laCTHOCTII, onpeµ;eJIHTh MeCTOilOJIO)KeHIIe CMe~eHHhIX 

II npIIMeCHhIX aTOMQB II CTeneHh COBeprneHCTBa KllCJiopoµ;HOH II Meµ;HOII 

noµ;perneToK. 

ABTOphl 6naroµ;apHT JI.II. 'tfepHeHKo, A.II.Ko6neBa II .JJ:.M.lIIIIpoKoBa 

3a IIHTepec K pa6oTe II IlOJie3Hble 3aMe'laHIIH. 
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6opoauK A.C. HAP· 
Oco6eHHOCTH Kaua.m1poaaum1 uouoa: 
a MOHOKpnCTa.nJie Y Ba2Cu3O7 

Pl4-92.:.396 

B paMKax AH<uQ>Y3HOii MOAe.llH pa3BHT nOAXOA, no3BOJISIIO~HH onucaTh 
npou.ecc KaHanHpoBaHHR 6blCTpblX nerKHX HOHOB a npnnoaepxHOCTHOH o6Jla
CTH MHOroKOMnOHeHTHhlX HH3KOCHMMeTpHllHhlX KpHCTaJIJlOB. ITpoaeAeHHhlH B 
pa6oTe TeopeTH\ICCKHH aHa.nH3 npou.ecca KaHa.nHpoaaHHSI B TOHKOMeHOllHOM 
MOHOKPHCTaJIJie Y Ba2Cu3O7 noKa3a.n, llTO Aanuasr CTpyKTypa o6JiaAaeT cneu.u
<IJuqecKHMH oco6eHHOCTSIMH B yrJIOBhlX 3aBHCHMOCT.SIX BhlXOAa pacce.SIHHhlX 
nouoa, ue· caoiiCTaeHHhlMH OAHOKOMnoucHTHhlM KpHCTaJIJiaM. Pa3aHThlH no'A-

. ' 

XOA n03B0JlHT cyw,eCTBeHHO pacwnpHTb B03MO)KHOCTH HHTepnpCTaU,HH 3Kcne-
pHMeHTaJlbHhlX AaHHblX C U,CJlblO H3BJJelleHHSI AeTa.neH O my6HHHOH 

' I 3aaucnMOCTH cTpyKTypuhlx u AHHaMHllCCKnx caoiiCTa MOHOKPHCTaJIJIHlleCKHx 
TOHKHX nJieHOK Y lJaCuQ. • ,. . · .. . , 

. ' ' .. . . 
Pa6orn a1,1noJ1ueua a Jia6opaTOpnu neiiTpoHHoii <IJn3HKH O11.SIH. 

IlpenpHHT 061.enm,emmro HHcrnryrn 11nep11blx HCCJienoua,mtl. -Uy611a 1992 

ITepeBOA aaTOpos 
' . . 

Borovik A.S. et al. 
Ion Channeling Peculiarities\ 

in Y Ba2Cu3O7 Monocrystal 

I 

Pl4-92-396 

The approach was developed in the frame of diffusion model. It permits to 
describe the fast light ions channeling process for near-surface region of multi
component low:..symmetry crystals. Theoretical analysis carried out in the paper 
for channeling in a thin-film monocrystal Y BaiCu3O7 showed, that the given 
structure has peculiarities of angle dependent yield of scattered ions which is 
not specific for one-component crystals. Developed approach permits to increase 
essentially the abilities of an experimental data interpretation, the aim of which 
is to extract details of the depth dependence of structural and dynamical 
properties of a thin monocrystal film Y BaCuO. 

The investigation has been performed at the . Laboratory of Neutron 

·Physics, JINR. 
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