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VIHTepec K R3~emm caoãcra Iq)KCTaJIJIa La 2. Cu. ()" B03HHK B CEH

3K c OTIq)bITReM Ee;n;HOp~eM R M1oJIJIepo~ BbICOKOTeMIlepaTypHoA cBepxnpo;aO.n;K

MOCTR B CKCTeMe B« -La- c«- O 11/ . IIpa TeMilepaType 533 K B La2.Cu.O" 
rrpOKCXO.n;KT CTpYKTypHI:rlt lj)a30Bl:rlt nepexon PI3 0p'TopoM6~ecKoH q,a3bI B TeT

parOHaJIóHYl(} co crpyxrypoâ rzna K2!1i Flf 127. ITpoCTpaHcTBeHHBJI rpyn
13 

na (np.rp.) Iq)KCTaJIJIa B OpTOPOM6Yrn.eCKOH lj)a3e, Cmca. ( D 2h ),6VOIIpe~eneHa MeTo.n;aMK .ItKwpaRURR peHTreHOBCKKX ~eH/31 PI HeHTpoHoB/ 4 • 
B pa60Te / 51 ,IJ;JI.R: opTopoM6K'tIeCKOH <lJa3bI La. 2 Cu O" , CHHTe3apOBaHHOA 

no onpeneneaaoã TeXHOJIOrKR, IlpPIBO.n;HTCR ,IJ;pyrM np i rp .. - F mm 2 (C~~). 
Kp0Me Toro, 6wro OTMe'tIeHO, 'tITO coe.n;KHeHIDI Lct 2 -x Mx Cu 04 ( M 
= Prc. ," d ) B TeTparOHaJIDHOA q,a3e PI30CTpYKTypHH K OTJlli"q8J)TCR OT 

La 2 Cu. 04 TeTpa3,ItpPI'tIeCKOH zoopnaaanaeã zacnopona B JIaHTaHOBoM 

CJIoe. B pa60Te/61 H3yqeHo B1IH.R:HHe TeXHOJIOrml rrpRrOTOBJIeHl1JI 06pa3IJ:OB 

na IDe CTpYRTYPY M lj)R3K'tIeCRHe CBoAcTBa. 

VIccJIe.n;oBaHl'Ie cBepxnpoBnHKI\B. L a I. BS 5 a 0.15 Cu 04 , nposeneaaoe 
MeTo.n;OM .n;Klj)paRI:J;RK HeATpOHOB 4~ IlOKB.3aJIO, 'tITO aTO coenanenae HMeeT np , 

17)rp , I lf/m m m ( D 4h R aaaaora-rao no crpytcrype K2 N l F4 • 

B pa60Tax/ ? ,81 cnenaa pacner 3JIeRTpoHHoi! 30HHOA CTpyKTY;PbI La;Út.. 04• 
CWThHoe nepexpurae Op6RTaJIet Cu (3 d) - 0(2. p) B oaaacaoâ IIJIOCKOCTR 

IIpHBO,IJ;HT K .n;ByMepHoMY xaparerepy 30HH rrpOBO,IJ;MMOCTR. IIOJIynpoBO.n;HHKoBbIe 

'CBO~CTBa bQ2CU. 04 IIpH HH3lOCX TeMIlepaTypax 6WU'I 06'bJICHeHH rraãenn-

COBCKOH HeycToH~BOCTb~ c BOJIHOB~ BeKTopoM Ha rpa~e 301m Ep~ID3
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aa (X -TO'tIKa). COrJIaCHO paoore ?I B 6a3KCHoA IlJIOCKOCTR La. 2. Cu 04 
B03MOJltHH zrsa TRila KOJIe6aIDIit xacaopona, xoropue VI3MeHHIOT paCCTORHHe 

Cu. - o. O~HO PI3 HHX (KOJIe6aIme TRIla "breathing ,,) CWIbHO CM3aHO c 

3JIeRTpOHaMR rrpOBO~KMOCTH R, BCJIe;n;CTBHe rraHepJICOBCRoA HeYCTof1"qKBOCTH, 

MoxeT npKBeCTR K CTpyKTypHOMY nepexo.n;y c nOHMXeImeM TO'tIe"qHoA CHMMeT

pHR KpHCTa.JLlIa OT rerparosazsaoã D 4h ,IJ;O OpTOpOM6H'tIeCKoit D 2h • 

B pa60Te/ 41 6wra rasae 06cyJ!,IteHa npzpona epa30Boro nepexona.paa

.n;errRmmero CBepXrrpOBO,IJ;HHR H ilOJIynPOBO,IJ;HHR. CMemeRRfl HOHOB B MRrROH Wü
HOHHott Mo.n;e COOTBeTCTByKlT HaMOHy I\RCJIOpO,IJ;HOrO ORTM,Iij)a (KOJIe6amm 

rana tt til t Lng"}, TaI\Re MO,I(bI ne CM3aHhI c 8JIeKTpOHHbIMM 30HaMPI, 06pa30

BaHHbIMH 113 Op6HTaJIett Cu (3d) - 0(2(» .0.LUiaRO MoryT B3aHMo,n;enCTBOBaTl» c 
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3JIeKTpOH8.MK npOOO.n;IDv10CTR ROCBeHHO, xepea CBR3:b c ôJIeKTpOHilllMH 30HaMH, l
I 

nOCTpOeHHHMli R3 Op6HTaJIett JlaHTaHB. II IGICJIOpo.n;a B JIaHTaHOBOM cJloe/
4/ . '~ ;

\,:B HaCTORmétt pa60Te npOBe.n;eH CHMMeTpHtt~ aRanH3 B03MOEHHX CTPYK ,
TypHHX nepexoncs H3 np , rp. I 4; m tn m C BOJIHOBHM nexropos aa rpaaane 
30HH EpWIJIJD3Ha (X -TO~I\8.). Ilpencraaaeaa weHOMeHOJIOrn~eCKaSI reopaa 

l~, 

H!JIaH.n;ay CTPYRTypHoro !lJa30Boro nepexona B La2 Cu. 04. 

I.	 CHMMRrPIDrnIíR AHA.1Jl13 
A,. Paaaoaeaáe cacoonaoã aaeprza 

11 
KpHCTaJIJI La z Cu 04 RMeeT CKMMOp!I>HyIO npvrp , I Lf/mmm (D'Ih): 

D11 _ { 2 _	 3 G 6 S3 <'1;T' (I)
~h-, E,C~,U.x~,Ltx1,l1x,IL~,CiI'C4,I, e , x~)ÕxJ/;x,6d' 4~,)4rl, 

rne E ,•••• 54 - npencraaareaa CMe!tHHX MaCCOB. HOPMaJIbHaSI rron
rpYIIIIa TpaHc.n.mnrli T onpenenaerca 06'.beMHon;eHTpHpOBa.HHoit TeTparOH8.1Ib

HO:ft (Orn') pemeTKOit EpaB3. OCHoBHbI,e BeKTopH TpaHCJI.SIUIDI rrpHMoit peiaer
I{H/9/: 

ai = (-T 1: L~)) Cl2= (r-r T r ) , â3=( r T -T?), (2) 

o6paTHoit pemeTKH: 

·1i; :::: TT (o 11T Vre), ~ =- rr ( l/TO ~/rc)) 'l~ = rr ( Vt: Yr o) • ( 3) 

~·t 
3J1eMeHTapHaII OUT-SPietlrm. conepzar nne ~PMYJIDHHe e.n;lunu~ La2. Cu. 04 
(CM. PZOYHOK) • A'l'OMH B rrpllMaTllBHoll SltJ:9!Ke a8JUIMBDT CJlEmyD

mae n03HqW1: Cu - II03HIJ;IDI Ia c JIOItaJII:.HOft clIMMeTpReB D4h, KOOP .r 
.n;HHaTH (000); La! - 2e, C4?r, (00 ZLet ); La2, - 2e, C.4"b-, 

~ t(00 - l La. ); O(I )I - 2 c, :D 2h ) (1/200 ); O(1)2 - 2 c , D2 h ,
 
(01/20); O(2)1 - 2 e , C1,1r , (aO z o ); a (2) 2 - 2 e , C '(Ir , J
 

(00 -lo)' rne 2L.a 1:1 0,36063(9) H Lo 0,1828(2)/47.
1:1 

" 18CTpYR'l'ypHlrll ~30Dl:ill nepsxon D~h- D2.h IIpOHCXO.ztRT c BOJIHOBHM 

nexropoa 118 rpaaaue SOHti E.pldJIJ11,W3Ua ( X -TOjItB.), .n;Byx.JIyt1eBaH· aaesna 
BOJIHOBOrO B8ItTOpa D 0003HBoqeHIDIX I{o:BB.JIena/9 - {ri'?> = 73/ 2} ,. I'pynnH 
BOJIHOBOrO DerC'l'Opa ;J,JIJI OUMMOptJHlDC np.rp , RSOMOW!HH TOqetrHHM rpyrrrraM, 
a npoeRTRBHHe (wm HBrpymollliH9)npe.noTaBJIeHWI COBna,n;8IJT c M8.JIllMH npen-
CTaBJIeHWIMH. I'pynna DOJIHOnOrO neRTopa GT HMeeT BOCeMD O,IUlOMepHHX6:: 1-, 

}{enpRBO.n;HMI:DC npe.n;O'l'RnJIelrntl (HI l): '7:", i = I, ••• ,8. B zanecrne aJIe

MeH'ra-npe.n;O'l'aBH'1'8JIJt pa3J10JlteHl'UI np, rp. ]) lj 
11
h B CMeMHRe RJIaCCli no non

rpynne GIl'!! BlioepeM eJIeMeHT C4 • Bce Hll Ti,L = I •••• , 8. rpYUllH 

Zt, Yo 

Xo 

Yt 

3JIeMeHTapHaR OIlT-Rqe~hm. KpRCT~n /, fi 2. [,1.. o" /5/: 
• - Me.n;b, G - JIaHTaH, S , O -lU1C.lIOpO.n;. )(+.Y 2't ,Xoyo?:.o~t 

neKápTOBH C~CTeMhI Koop.n;RHaT R Tf.'TparOH8.JIhHott ~ OpTOpOM6~

1.IeCKO~ <1Ja3aX . 

11
D4., RBJIm)TC.R: .IJ;ByMepHHMH rrpe.n;CTaBJIefill.FlM1L I'pynna oopaaa lITI Ti, 

L 2, ... ,8, H30MOPPHa .n;ByMepHoi\ T01181.IHOLt rpynne c 43- /10/. TaIGIM.::::l 

odpasoM,,IVlJ! scex ~I /Li.' ~ ::: 2, .•. 8, HeJIHI! paqaoHaJIhHl:ll4: 6a3Rc 

HKBapKB.HTOB (uPEY1) I HMeeT BH.n; 

'32 



( 

2. '2:. 2 2I I ( 4) i == 11"1"- 12. 2 == ~I "12. , 

rne \-~ l} -.ItBYXROMilOHeH'l'HH:R napaaerp nopsnna , Pa3JIOXeHHe CB060.ItHOI 

3HeprHH no napaMeTpy ilOp~Ka y.ItOÓHO 3anRcaTb B CX~yDmeM BR.Ite: 

r=~== ~ (1~~1~)+ u.; VJ..~~; + ~(~~+1~)+'" , (5) 

rne MHOrOTO'tllieM o603Ha~eHH tVIeHH ÓOJIee BHCOKoro nopanxa, lleI>opMaUR

OHHHA BRJIa.rt B CBo6o.ItHyID 3HeprHID SallHCHBaeTCH B 06HqHOM BH.Ite: 

Fé. == ±C.1i(é12.-té.~)TCi2é.ié2.TCI3(é..1t3+t2..E3)+ (6) 

+ 1- L3 3 é~ + ~ C4~ (Elt 
L +t:) + 1. CI:,i, é 6

2 
,

2 • 2. 

snecs HCn0JTh30BaHbl 0603HaQaHID1 ~oArTa K onymeHbl '1JIeHH 60JIee BHCORoro 

nopansa , Ctj - KoôcMJImKeHT.bI JKeCTKOCTR K.PHCTaJIJIa. • 

IloCTpoJiIM CMeIllaHllHe HHBapHaHTH. CHMMeTpl!I30BaHHIDt KB8,Iij)aT HI1 T{., 
i = I, ... , 8, .ItJlfl 3Be3.ItH ~ kt li =O} pacR11a.ItHBaeTCH B np.flMYlO cYMJEY 

HII TO'qe~ol rpynrm :D~ h : 

'Li.(Ai~) ~ T t ( 521}. ( 7) 

B CKOÓK8.X yRB.3aHH o603Ha~eHIDI HI1 no JIaH.Itay - JIH<Pmm1Y/I 2/ . no 8TJiIM HI1 
npeoõpaaynrca CJl8,IJyi1IU18 CRMM8TpKSOBB.H.HHa BaJ.UrtmlW: 

(8)n2.~Y)2. •Ti :. II (2.' 'L1-: ~ ~ -1~ . 

CRMMeTpHSOBaHHHI ~aT BeRTopHoro npe.ItCTaBXeHHH RMeeT COCTaB 

2. Li (A-1 ) ffl L5 (Bi j ) e 7:1 (B2j ) (f) L 9 (E j ) . (9)cr

COOTB9TCTByuItae 6a3RcHHe tPYHKULIK: 

2Ti ~ ~t) )(x+(jj; T 5 : )()(-~~) T'f= X:i; T g : ~~). (10) 

'tlJIeHH' BSam4o,neftcTBIDi HH3WHX nopanxoa no napaaerpaa ~ i l'l é i. 003

mmaDT HS lill T {R 't '"I : 

4 

.-L_ 
I 

li 
II 
I! 
• 

(II) II
r~E ={o«(íf~é:Jt-J3E~)h~+~~}f- fé b (7~-~~)' 

CJIe.ItOBaTeJI:bHO, nOJlHOe pa3JlOXeHHe CBOÓO.ItHOn anepraa ITpKImMaeT BH,It 

F == F1. + F~t + fé . . (I2} 

COrJIaCHO Iq>RTepHD bHpMaRa/I3/ OTBeTCTBeHHoe Iill, no ROTOpOYy 

npOHCXo.ItKT tPaSOBWt nepexoa, COBMeCTHO c e,IijUllilqHHM npe.n;CTaBJIeHHeM ' ~I ,HHSROCRMMeTpH'qHol rpynnH. YeJIOBl1Ie HHBapHaHTHOCTH ~ IIJIOTHOCTH 

~1' ::,ti ~i f~ OTHOCHTeJIl)HO rpymm Dd~ ;II,JUI OTBeTCTBeHHoro HII 
I;T 3 IIpHBO.ItHT R CJIe,ItYl>meMy TIDIY pemeaaa: 

~11 O , 12. -= O , (I3) 

npa aTOM coxpaasnrca 3JIeMeHTH CBl4MeTpKH 1I 

:1E} lt x~ , Cil x~ \.i3 ) , ( ct IQ3)) 1, õ Xj 7 (bx~ \q;;,(Õ1!\i3) . (14) I; 
•l

~asoBHI nepexon no BTOpOMy JIyTfY SBeS,ltH (THll pememm YL! = O, ~ 2. 1O, 
l 

lill T 5 ) IIpHBO.ItRT K BOSHllRHOBemm .ItPyroro .ItOMeHa, npa aTOM coxpaasne l 

CH Te Jte 8JIeMeHTll C:HMMeTpKH (14). 
11 18 

TaImM 06paSOM,tPaSOBIlI nepexon DLJh -. D2.h CBSI38H c y:D;BoeHK

eM ooseaa ITpHMHTJlJ:BHOI Ji'qelRl1l RpHCT8JlJIa. Hzxe TeMIlepaTypH lPaSOBOro 'I 
uepexona BOSMOJtHO nOH:MeHHe .ItBYX .ItOMeHOB, oÓyCJIOBJIemmx lPaSOB1:lM nepe :1 
XO.ItOM no O.ItHOMy RS .ItBYX JIy1Iel SBe3.ItH tTt 3 '" 1 / 2} . 

3 

il 
B lWcpocRoIII1lecKd nap8JIe'l'p IIOpJUtIta (IIII) 

l.·~
IIpmmTHBHaJi H'qelKa B BHCOKOTeMIlepaTypHoR cpase CO.ItepuT o.ltHy IPoP- 11 

MYnHYD e.ztRHKD;y. L [L2. Cu 0" , TaImM o6pa30~,.IteRapTOBH cyememm 
II 

CeMH aTOMOB COCT8BJIm)T óaSHC MexaHK-qeCKoro rrpe.n;CTaBJIeHWI. PaSJ10JteHHe 

MexaIDIqeCROrO npencrasaeaaa no Iill rpynns BOJIHOBOro BeR'l'Opa GrI?> 11,t 
HIIeeT BH,It it 

,4L i @ 3 r 3 (8 3 T 4 ® 3 T ti ID 3 r6 ® 2 t:« l1) "3 ra (15) 
<~ 

li 
EaSHCHHe ~ AJIJl paSJm1lHHX '00 upaaeneasa Ta6.nme. Jl,1IJI JIYlla 

1<13 CMemeHHe aTOMa copra ~ B npRMl4THBHOI Ji'qelRe Rt. onpeneas
eTCH no q,OPMyJJe ...... ~ " 

tz(~) = tI (~). e,xp (- ~ k13 ' Re) . (I6) 
:1 

;1 
5 

11 
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113 6a3ilCHbIX (llyHKIJ;IDi OTBeTCTBeHHOrO HII T:3 BH,ll;HO, "lJTO CMemeHIDI ItlOHOB 

B Mm'ROn MO,n;e ooyonoaxeas rrOBOpOTOM KItlCJIOpO.n;HblX OKTaS,lij)OB BOKPyr OCItl, 

uapanneasnoâ nanpasneaan [11 o] 

2.	 CTPYIcrypIffit ti30M IIEPEIOl{ 

/'li ITapaMeTpH KPKc'l,'aMJrqecKOn pemertor La 2. Cu 0 4 B TeTparOHa.JID)-l..~ 'H-~ !'--I-~
N- t--~ -k & HO~ wa3e/2~ Ut=lc:5,81(t),C =1'3,24(5) A (npz 693 K), B OpTOpOM6H"lJe-I	 , I 1

l,z ><>< N.., N:!lJ N.. CROi! epa3e/3-6/ : ao = 5,36 
7 

to= 5-,,,O~ Co= 13,16 A, to= 90,43 o~ ....I~ I + (npa 294 K). 3KcTpaIloJmpYR napaaerps peuierxa T8TparOHaJII>Hott '(pa3H na 
~ ~~ ~ 

::S,,> --t) ~ '-O 
'--D KOMHaTHyD TeMIIepaTypy, MO~HO OIJ;eHPITI> 3HalIemur cnoHTaHHiDC ,n;E$Jp~:t. "" ~ I I 

X1< 
>( :>(x	 -,s'O é~	 = E~ ~ (d.:o+ &0")/-18 - ai = 6 4-10- 3 

"-D '--Úl€) , ai: " f. . "' fi!
" ....... "'	 ,1lJ 'C.o -;- C t"'J'-~ r\l lo "::J\, 

N.. E~ = ~	 O, (17)
lo ~ , /'O 

~ 

C tI	 til} -I -3- " ~ fll -o
 
~ /(') <r-
 E. 

C 

6 i	 ~:J o. It3 o = - 3,7 . 10~	 to'" 
I.r) --::t- +- to 

...... ~ + .... ~ -ro . "\ 

\\I \~ N
 
'to ~ I'()
 

><. 
~ I I<) 

Ôl	 PaCCMOTpllM cI>a30BHit nepexon B MOHO.n;0M8HHoe cocroaxae rro JIyqJ kB
<r- I'{) >< +- ~ Y"lJHTHBa.H	 ran peneaaa (13), H3 BlIpaJltemrn (2) rrOJI~eM acIxl>eKTHBImBX.I ~ x	 N 

~ 

•	 r-; >< ~ 1'\1 nOTeII~aJI ,qJI.H O,n;HoKOMflOHeHTHoro Illl, CM3aHHoro c ,n;eqJoPMaIJ;1I.HMH:

"n .",
...	 N 

I I -'" 
llJ 

~ ~ l.c>~ ' 2 1 4 f ~ .(, )
~ ~ 

10 "J , -'"	 F"JN. = '2 L 1 + 7; U 1 + 6 7r Z + (~ f f ~ t z . 72 +~'C"\J ~ 
I
 

I -l- I +
 )<. f1l 2,z ><. 
(\J >< )(	 

~ + p é 3 7 t- t é6 7.2. + Fé •	 
(18) 

~"T-I-.;-i NNC'! 

X'I3 3HepreTH'qeCIGIX COOópWlt9Hd H SKCnepItlMeHTaJIMlUX 3Ha"lJemUt CIlOHTaH

HbIX ,ne:popMalndt (17) CJI9,D;yD'l' orpaaaxeaaa na <lJeHoM8HOJIOI'H'qecIG'Ie KOHC-

TaHTH: J.- L.. O, t '> O. 113 ypaBHeHHl COCTOJIHIDI -~ F/7> eL = o ;IJ)IJI I10

TeHIJ;KaJIa (18) IIOJIyqaeM paBHOBeCHHe 3HalIeIrnJI ne<IJopMa.UHI:. 
E ti f. E 

d	 a.) (uI C12., ti=t2.-:A1~ é 3 =-pf/c.3j-2C13Af"/C33'
dE ti u u (.J u (j 

E 
e-

E	 ~ ~ Eb	 = - "012.; c66 ' (19)u E 1: .E Uf '-'	 CJ U 
U '-J UU ,..	 8) CI1 ':: C12, é i + t 2. = f:> 12.} é.3 -: - f f-/c.'i 3 - C1~ Bt·/ c3!J ,U	 .. ..... 

.- " .. ... ,.. 

QIO-r::1'"--CDO~""'..J: 
o..r: ... ,J:	 ti> = - tf'/C b b CT>...crJ.J:	 ('l r-I r-J rol. o 

~>& 
("IN --t 01 _-01 - 01-

A
ri 

R A	
I

'T"'N 
_ ~Cn-d..CB '_ ~C/3-JC3:3, 

(1) A A A A A 
tf 

as	 li!) 
rne A - C~3 (c.tt'tei2.)-2t~ }B- Cl1 

, 

C~>3 _ C l, . OTMeTu, 'qTO B 
11I	 &! 

cJIylIae 6 He3aBHCHMoA ,naPopwulKeA RBJI.HeTCR cyt1Ma E i + ê 2 • YpaB... ~\ 
neaae ,n;M IllI :w4eeT mm'O ao	 h' ..n C'l 10 -::r lo -e ".. ,as ~ }-l \-> f-J I:-J .. /-J ~ ~ l-J	 I . ~... 

7,6 

..1 



,. ~~T 

"'"3 1) 
L ~ T tA 7 t o- 7 = o, (20)· 

rne Li -nepeaopaaponaaaaa: sa cxer B38.HMO,IteftcTBRlI IIIl c ,I($pMaIl.Rfl

MM KOHCTaHTa u. .,II,Jm C~aR a HNeeM {\ 
U .= a. -+ 4d.. A 2f (-f/C 3 3 - 2 C43 A/C 33) - 2 r'iC66 • (21)-t 

Ilepenopaapoasa yMeHLmaeT KoiiCTaHTY U o,IJ;1IH U <. o aéPIJeKTHBflHI rrQ

TeHIn!aJI (I8) onacssaer Wa30BIDf nepexon nepnoro pona , IIpH TeMll~paType 
lPasoBoro nepexona Te BOSID1KaeT CRa'qOR IIII: ~ rt2 

::: - 3 U/4l-. I1s lÍlOP

MyJI (I9) mmHO, 'qTO 6y,I(yT npOJiCXO,I{HTD aHaJIOI'K'tJHHe CRa-q:KH ,ItE$>pwmmt 

f! , é2. , t 3 JII éi.. 1J.IDI ri >0 • aqq,eRTHBRHA nOTeHnHaJI onacs
aaer nepexon BToporo pona o BaTOM eJIyq.ae IIII H cnoaraaase ,ItE$>pYaInm 

6~ HerrpepHBHO saBHceTb OT TeMUepaTypHo 

06paTHBJI BOCrrpJllHMt1HBOCTb rro nOJlD X ~ ,COIIpneHHOMy IIII l' Ha

XO,I(JIITCR rro WapMyne 

-! ax T '> T c. , lL1 = _'1. = ' (22) 
~ 1. L + 3U.7;+5"'~;+2d,{e1-tE2.\+-2f{é;~,)S+2t(éb)$) i<.'1'c.. 

l1~eRc S y-Ra3llBaeT na TO, -qTO IllI JII KOMIlOHeHTH reaaopa cnoaraasoã 
,ItaPOPMaUJIIH onpenenanrcn J113 ypaBHeIDdt COCTOHHIDI rrpJII T L... Te.. B CJIy
'qae qasoBoro rrepexo,na BToporo pO,I(a IDtleeM 

)..-\ - 2. 1.[( 3 u, - 'iA ){2'U) + 2d. Alu -fV{C:53 li) - (23) 

-21> L B A/ (c3 j u) - Ô
2/ (C66 U)] . 

Ms <PoPMY,n (22) H (23) cnenyer , -qTO TeMITepaTypHbte saBHCIIIMOC'l'H BOCIIpH

HM'tIHBOCTel BHDIe JII HJII!te Te. rrO,I('qHRRDTCR SaROHy KnpJII-Belcca, o,ItHaRO us

sa BSaKMo,I(elcTBHJI IIIl c ,I(aPopMaUHJIMH OTHomeHHe R9HCTaHT RmpJII - Belc
ca se paBHO ,I(ByM. 

BHq:m:c~ aHOMaJIJIIJII KOa~JllqKeHToB XecTKOCTJII RpUCTaJIJIa t i j 
se if>asoBoro nepexona, 'COrJIaCHO onpeneaertan RMeeM 

Clj (T) ::: ('ô X i ) , 
d é J $ 

B TO'q

( 24 ) 
, 

r,I(e X i. -BHemHee nOJIe, corrpaxeaaoe .iaI>oPMB.UHB E i. 

TOT ~e CYHCJI, 'qTO JII Bl:lllie o TaRKM o6pasou,noxy-qaeM 

o HH,IteRc ~ BMeeT 

:. 

8 

1i 
~ ~ 

j 
lI! 

Cii(T)=LH -2J.2.fj, CL!. (-r) = C12. - 2 J?!l . ' 
C:i~ (T)'", C3 - 2. cÁ! 11 , C3~ (T) -= C33 - 2 f 2./::. , (25) 

2C66 (T) == Cbb - 2 O- 6. ) C4 't Cr} '" C4" , 

rne 

t / {,(.. - ,1t1l.ff <PaSOBoro rrepexona sroporo pona, 
~ : . (26)11;{U + 21í ~~) - WIJI WasoBoro nepexona nepsoro pona, 

Hs WaPMy~ (25) R (26) c~~eT, -qTO KOa~~UJlleHTH MecTROCTH KPJIICTaJIJIa 

B TeTparOHa.1I:DHOI 'ÍJ8.se C11 , C. f 2- , C3j , e,,,, npa T c.'Y C. CKB.-q-

XOII yMeRDmaDT CBOn BeJm'tI:HHyo Koaqq,HUJlleHT C44 OCTaeTCR rrOCTOHHIrnM, 

a C43' rro-BH,ItHMoMy, CRatmOM YBeJIJII1.UIBaeTcR. )l)m 'ÍJ8.S0BOro nepexona 
nepsoro pona, oCSycnOBJIeHHOrO BSaHMo,I(ei\cTBJlleM IITI c ,I(~OpMa.nWD4H, CRB.

-qOR fj, SaBJIICHT OT TeMIIepaTypuo 

3 o OECYIJlmHE PE3YJIbTATOB 

Ms TaCS.1IJllIW BH;ZJ;HO, -qTO CTpYKTypHHe nepexons JIIS npvrp , 14/mrnrn 
c BOJIHOBHM aexropoa B X '-TOtme llpOHCXO,I(JIT TOJIbRO B lPasu C OpTOpOU

6K'qecKOI cJllYMeTpHelo COrAaCHO pasnoxeHHID (15) -qeTupe ~oHoHHHe MO,I(H 

npeoõpaasnroa no HII L! ' llpH-qel4 O,I(H~ MO,I(a onpeneaaer ROJIe6amm JIIO

HOB zacaopona B õasacaoã IIJIOCROCTJII JII CWIDHO CBJIsaHa c a,neRTpOHaMJ/I 

llpOBO,I(RMOCTK17/. 3aMopaoBaHHe cMeIIlaHIDt HOHOB B MJIl'Kol MO,I(e rrpKBO,lllIT 
19 

R np , rp o D 2 h o OTMeTHM, -qTO B ,I(aHHoM c;ryqae CJllMMeTplilfl ,I(OnYCRaeT 

cyu(eCTBOBalme RHBapHaHTa TpeT})eft creneaa no IIIlo Jlpyroe KOJle6alIlle 110

HOB zaczopona , KSMeRRDlltee paccroaaae Cu - O B 6aSJIICHoI IIJIOCROCTH, 

npeoopaayerca lIO HII T 1- (HMeeTCR eue O,I(Ha MO,I(a 

CTpyKTypHHft nepexon no IllI L l llpJIIBO,I(HT K np.rp , 
JIaX, HSOCTpyRTypHHX K2 IJ L F4 , HeT ~OHOHHllX 

Dl1 D22c,ne,I(OBaTeJI1>HO, nepexon - ne CBJISaH c 
Hol MO,ItH. 4h 2h 

3RcnepIDoleHTa.JIhHO Ha6Jm,I(aelll:l:A B La2 G.t 04 
18

aTo! ze CitMMeTpID!). 

Di~ o B RP1WTaJI

MO,It cmweTpl!K T 2. '
 

KOHAeHCanHeA ~OHOH-

nepexon B np.rp, 
D2 h 06yc~O:BJ[~H KOH;lteHC9.I(Hel WII'KOÜ MO,I(l:l, ROTOpaJI npeoõpasyeroa no 

7 3 WW 7:5' • JlByM HII T 3 JII Lõ COOTBeTCTByDT cMenteHHJi JIIonOB, 

llpHBOJtffilViIe K )tBYM ,ltOMeHaM, zoropae MOryT 06 paSOBa.?CJI RUe TeMlIepaTY
10 PH cpaSOBoro nepexona. B COOTBeTCTBIDI c pa6oTol/ CTpYRTypHbtft rre-

peXO,It RBnHeTCH Hec06cTBeHHHM cerHeToaJIaCTH-qeCRHM nepexO,I(OM JII rrpUBO,I(HT 

9 



R CRa'tIRaM ROatW>HlUieHT013 JlteCTROCTR KpRCTaJL1Ia. OTMeTIDII raxse , 11TO 1308

MOJltHa CBJI3:b MeE,II;Y ROJIeOaJmJIMH CRMMeTpnH T 1. H T 3 • CHMMeTpH30BaH

HOe npOH813e,n;eHRe nn 'Ti VI 7 3 .IVUI 3Be8.n;U \ k i4 = O} rrpeoõpasyerca 
no Im Tg(E.t): [L t @ T 5] ,...... 19 (E~).CJIe.n;OBaTeJThHO,HMeeTCRaH

rapMOHH~eCRoe 133aHMo.n;eHCT13He, CBR3U13aDmee ROJIe6aHKR CHMM8TpHH ~! H 
o 'L3 c OnTH'tIeCRoi1 MO.n;Oll cHMMeTpHH E;)- wm ROMfiOHeHTaMH TeH30pa ne-

WoPMaUH:H ( e. 4 , E 5 ). Ilpn aTOM ROH,L(eHCaURll MJII'KOM MO.n;U CIDJIMeTpHH L3 
MOJlteT npH13o.n;HT:b R COnyTCT13YDJV:iM CMemeJmmvI HOH013 KHCJIOpo.n;a CHMMeTpHH 

L! H CMemeHHRM VIOHOB L a. VI D( 2) B õasacaoã UJIOCKOCTH (orrrasecsaa 
Mo.n;a CHMMeTpHH EJ ) IDm: IlORBJIelOOO KOMilOHeHT TeH30pa crrOHTaHHO~ .n;e

WoPMauHH ( E" , é s: ), rcoropue nOHHJItalOT 'CHMMeTpmo Iq)HCTaJIJIH11ecRoft pe

meTKH .n;o MOHOKJIHHHOfi. 

IIpe.n;CT~ aur epec 3 RCnepHMeHTaJI:bHUe H3Mepemm CKa1JK013 K03qxIlH

LUieHTOB xeCTKOCTH H lIapaMeTpOB pemeTKH KpHCTaJIJIa BOJIH3l'I cIJa3013oro rre

pexona , CymecTBeUHH:t\ BKJl~ B rrOHHMaHHe npnpona (pa30BOro nepexona Mor

JIH Ou 13HeCTH axcnepaaetrraxsnne HCCJI.e.n;OBaHRlI MJlI'ItOtt MO.n;hI MeTo.n;OM Heyrr

pyroro pacceJhnm HefiTpOHB. Tax.orrpenenenae cMelueHIDt HOH013 B MHTKOia: 

Mo.n;e MeTo.n;OM .n;HHaMlitIeCROfi Het\:'rpOHorpaq>HH a03130Jl..freT rrpoaeparr, ranove
sy 00 aHrapMOHH'tIeCROM B~aV1:Mo.n;P.ilcTBl'IH MO.n; CHMMeTpHH T i fi T 3 • 
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ITnoRup,a B.M., lUnXMOTOD B.C. P17-87-488 
CTPYRTYPllbIi\ l1Jas'oDbIi1' nepoxon n La2Cu04 

lia octrone CIIMMCT~J1i\IIOI'O llIInJIH3n pnCCMO'1'pCIIbI n03MO)KllbIC 

tl>a90nhlc nepexonst D4h ... D2h' IIHP,YI\IIPOlltlIlIlJ,IC MfIl'Koí1 MOAOA 

n TOtIRe X 90lIbl Bpanmoaua , O(5cY)Kp,Elc'I'cn CTPYRTYPUbIn nepexon 
n nucoxor-ennepu-rvpnox cnepXnpOBO,lJ,I1IUCe 'I'Hllll La2Cu04. 

Pa~OTa nsmormena 13 Jlnõopu'ropau TCOpC1'lItICCROt% l1JU3HKH 

0115111. 

Ilpenpmrr 061>e,nHHeHHOrO HHCTHTyra JI,nepHhIX accnenoaaaaã. )ly6HB 1987 

nepe130p, a13TopOB 

Plakida N.M., Shakhmatov V.S. P17-87-488 
Structural Phase Transition in La2Cu04 

On the baaia of symmetry analysis possible phase tran
sitions Dll + D2h induced by 80ft mode at the X-point of 
Brillouin zone are considered. The structural phaae tran
sition in high - Tc auperconductor of LS2Cu04 type ia dia
cusaed. 

The investigation has been performed at the Laboratory 
of Theoretical PhY8ics, JINR. 
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