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B n o c n e n H e e  B p e M R  6 b m o  n p e w r o x e H o  6 o n b m o e  swcno T e o p e T u s e c K u x  

MoneJIefi AJlR o ~ % R c H ~ H H R  MeXaHH3MOB B03HHKHOBeHUH BbICOKOTeMllepa- 

~ y p ~ o f i  CBePXnPOBOAHMOCTM (BTCn) , O T K P ~ I T O U  ~ ~ ~ H O P U ~ M  H Mwnne- 
p ~ ~ / ' !  YCJIOBHO 3TM MOAeJIH MOXCHO Pa3AeJIMTb H a  A B a  KJIaCCa: B n e p B 0 M  

H 3  HMX PaCCMaTpHBaeTCR T P ~ M ~ H O H H ~ I ~ ~  ~ J I ~ K T P O H ~ O H O H H ~ I ~ ~  MeXaHU3M 

CnapnBaHMR, ~ 0 ~ 0 p b l f i  I l O n T B e p W a e T C R  H ~ ~ J I w ~ ~ H H ~ M  H30TOllHWCKOrO 

s @ @ e ~ ~ a  B K y n p a T e  n a H T a H a  - C T ~ O H ~ R ,  a BO BTOPOM K n a c c e  o c H o B H o e  

BHHMaHHe YAeJIReTCR Y'IeTY KYJIOHOBCKHX K O ~ ~ ~ J I R I W ~ ,  K a K  npaBHJI0 ,  B 

pZ4MKaX llp0~~0fi MOAeJIM Xa66apna (cM."') . ~ K C ~ ~ ~ U M ~ H T U I ~ H ~ I ~  HCCJIe- 

nOBZlHHR nOATBePWaK)T H W l H W e  CHJIbHbIX KYJIOHOBCKHX KoppeJIRI@i 

&llR BWleHTHbIX 3JIeKTPOHOB B ~ ~ C O C T O R H H H X  H a  HOHaX cu2+ H B 2p-COCTO- 
RHHRX H a  H o H a x  02-, T U ~ P H A H ~ ~ R  KOTOP~IX o n p e n e n H e T  c m b ~ o  amsorpon- 

/ Hb1k 3JIeKTpOHHbIfi CneKTp.  ~ O M H M O  3TOrO CTPYKTYPHaR H ~ Y C T O ~ ~ U U B O C T ~  

3THX C O ~ A H H ~ H H ~ ~  ( C T P Y K T Y P H ~ I ~  nepeXOnb1,  M R r K H e  MOnbI H T.A.) n p U -  
I B O W T  K CHJIbHOMY ZlHTapMOHH3MY ~one6a~wf i  HOHOB pelUeTKH, W O  T a K X e  
I MOXeT 6 b 1 ~ b  npuwsofi n o R B n e H u R  BTCn (CM. 1 3 /  ) . L Z ~ R  llOCTpOeHMR nOCJIe- 

n o ~ a ~ e n b ~ o i i  T e o p u u  c s e p x n p o B o n n M o c r n  B H O B ~ I X  O K C W H ~ I X  c o a 9 m e H m x  
I 

H ~ O ~ X O ~ H M  O A H O B ~ ~ M ~ H H ~ ~ ~  YseT BCeX 3THX O C O ~ ~ H H O C T ~ ~  3JIeKTpOHHOrO 

H @OHOHHO~O c n e m p o B .  B ~ a c ~ o ~ m e f i  pa6ore n p e n n o x e H  ~ a ~ o f i  nonxon 

/ B P a M K a X  y l l p o r ~ e ~ ~ o f i  MOAeJIH OKC-bIX MeTWlJIOB. 

I 
B ~ m y  JIOKWlH30BaHHQrO X a p a K T e p a  BOJIHOBbIX @ Y H K U W ~ ~  3JIeKT.w- 

HOB B 3d - H 2p -COCTOHHHfiX ~ a 1 4 6 o n e e  O ~ O C H O B ~ H H ~ I M  MeTOAOM nOCTpOe- 

HUH 3JIeKTpOHHOTO C n e K T p a  CHCTeMbI RBJIReTCR MeTOA ~ ~ o c J I ~ ~ o B ~ T ~ J I ~ H o ~ ~  

O p T O r O H W l H 3 ~ H H  aTOMHbIX OAH03JIeKTPOHHbIX @ Y H - ~ ,  ~ P ~ J I O X ~ H H ~ ~ ~  

H . H . ~ o r o m o 6 o ~ b 1 ~  14/ B p a M K a X  noJIfipH0fi MOneJIH M e T a n n a  Is/. 
P~CCMOTPAM nJIR nPOCTOTb1 2 D - P e l U e T K y  B 6 a 3 ~ c ~ o f i  nJIOCKOCTH L CuO4 3 

( H ~ H +  Y i3a2 c%o,) , 0 6 p a 3 0 ~ a ~ ~ y w  n o H a M u  M o n e n n  B ysnax f = n l  a, + 
+ n2 aY H HOHaMH KHCJIOpOAa B Y3JIaX =I + ;a  , P n e  2 1 ,  , = 1 ., ), . 
Y W T ~ I B ~ J I  paCLIJenJIeHHe 3d -COCTORHH~~ H a  HOHaX MeAH B KpHCTUUIHYeCKOM 
none T e T p a r ~ H W l b H ~ f i  CHMMeTpUU, 6 y n e ~  PaCCMaTpHBaTb JIHlub d ( x 2 -  y ') - 
COCTORHHe 3JIeKTpOHOB C 3HeprMef i  t o  H B O J I H O B O ~ ~  @yHKl&Hefi Y(?, ;) H a  

d 
y3JIaX f . ~ ~ - C O C T O R H H H  3JIeKTPOHOB C 3HeprMef i  C O H a  y3JIaX ga= (g3, 2 ,) 

P 6 y n e ~  OnHCbIBaTb BOJIHOBbIMH @ Y H ~ U H M M  6, (za , ;) C CHMMeTPHeH ( p  , a 
p ,,) COOTBeTcTBeHHO. npe~e6perm BCeMH HHTerpWlaMH l l e p e K p b I T W I  K p O M e  



- . - ,  -8 -. + -8 -t -t + -* 1 4 = 4 - lSIV(f, r )  + P(f + a,. r )  I + 

rne @YHKUHU 

i 1 1 + - Z Ui n i b  n i -u+  - Z Z V i j  n i b  n j u j ,  2 i ,  2 i f j  oo' 

(5) MO?KeT 6 b 1 ~ b  0 6 0 6 u e ~  npki YYeTe 6 0 n b U I e r 0  sucna aTOMHbIX COCTORHM~~,  

H a n p a M e p  (322  - r  2 )  -COCTORHH~~ H a  ysnax f a p, - H a  ysnax g, a 6onee 
cJT0XHofi  Pel l leTKki M R  YBazCu30 7. ~ O C K O ~ ~ K Y  BCe MaTPHYHbIe 3neMeHTbI  

B (4)  OIIpeneJIfUOTCR JlHUIb H ~ ~ o J I ~ U I M M  WiCnOM MMKPOCKOIIMYeCKMX napa- 
MeTPOB, TaMUJlbTOHH2iH (4)  kina (5) COCTaBnReT OCHOBY AJlR nocnenosa- 
T e n b H O r O  nOCTPOeHHR 3neKTPOHHOTO C n e K T p a  OKCMnHbIX MeTUInOB U MCCne- 

AOB2iHkiR B HHX BTCn. B WCTHOCTH, IIpMMeHeHMe 0 n e p a ~ o p H o f i  @ O P M ~ I  

TeOpkiH ~ 0 3 M y l u e H k i f i  no S B (4)  kina (5) (CM. 14') Il03BOJIReT IIOJlYYMTb 

~ @ @ ~ K T H B H ~ I ~  O ~ M ~ H H ~ I ~  raMUJlbTOHH2iHbI (CM. 12/) C MHTerp&lIOM o 6 ~ e -  
H a  J - tz/  u B cnysae c a n b ~ o f i  K o p p e n R q a a  t << u ( c M . / ~ /  ) . 

3. OYHKUMM FPMHA 

&R H c c n e n o B a H k i R  C n e K T p a  3neKTPOHHbIX ~ 0 3 6 y ~ ~ e H k i f i  M nOnyYeHkiFi 

y p a ~ ~ e ~ k i f i  CBepXnpOBOnkiMOCTki BOCnOJIb3yeMCR MeTOnOM y p a B H e H ~ f i  ABM- 

?KeHHR A n n  ABYXBPeMeHHbIX @yHKqkIfi F p k i H a  7 " ,  3anMCaHHbIX B MBTPUY- 

HOM B H n e  

rne 

B 30HHOM IIpeAeJle ( t ik  >> Ui , V ik ) KYnOHOBCKOe B ~ ~ M M O ~ ~ ~ ~ C T B M ~  

6 y n e ~  PaCCMaTpkiBaTb no TeOpkiH B O ~ M ~ L U ~ H M ~ ~ ,  EECilR HenPMBOAMMbIe 

U C T H  MHOI'O@~PMHOHH~IX O n e p a T O p O B  : 

(nku,a  )" = a t  a a .  - 
i  o ku' ku' la 



me n O M H M 0  X~PTPU-@OKOBCKUX YJIeHOB YrMTbIBWTCH 23HOMaJIbHbIe CpeA-  

H u e .  COCT~BJIJZH A U I e e  YpaBHeHHe ABHXeHHfi  AJIH @ ~ H K I U W  r p H H a  OT H e n p H -  

B O A H M ~ I X  ~ a c ~ e f i  onepa~opo~ ,  r(t - t T  ) = < t ( ~ ( t )  I ir ; Y,; (1 ,) >> . 
C IIOMOII&H) A U @ @ ~ ~ ~ H ~ H P O B ~ H H H  ee BTOPOMY B p e M e H H  t  , nOJIyYMM 

y p a B H e H u e  T H n a  (8),  rne T a K x e  B s e n e M  o n e p a T o p b 1  T u n a  (10). B p e s y n b ~ a -  

T e ,  co6upm @ ~ H K U H H  r p ~ l ~ a  OT H e n p u B o n n M b r x  sacreti B ~ a c c o s b r f i  onepa- 
TOP, n o n y w M  y p m H e H u e  Aafico~a B snne 

rae ~ a c c o s b r f i  o n e p a T Q p  B n p k i 6 n k i x e ~ ~ H  c p e n H e r o  nonx: 

CKUM B ~ @ U M O A ~ ~ ~ C T B H ~ ~ M U  6onee BbICOKHX IIOpHAKOB HMeeT B w  

- + ~ H K ~ H H  r p m a  B a T o M H o M  npenene, t i j  = O. C; (ii, o,) H F (d w ) - a y p b e -  

p a 3 n o x e H u e  Q ~ H K J J ~ R  r p n ~ a ,  t(q) - @ y p b e - ~ o ~ n o ~ e ~ ~ a  nmerpana nepe- 
H o c a  t ij , a smucxuax OT B o n H o B o r o  B e K T o p a  u e n b  &a) o n p e n e n x e T c x  

YpaBHeHHIIMH 
B c n e n y m u e M  paanene 06cywae~cfi  n p n 6 n u m e ~ ~ o e  B b r r l u c n e H u e  (13) . 

B n p y r o M  npenene C W I ~ H ~ I X  K y n o H o B c m i x  ~ o p p e n ~ q u f i ,  t i j  << U , , 
B KaYeCTBe HYJleBOrO H€!O~XOAUMO BOCIIOJIb30BaTbCR aTOMHbIM IIpeAeJIOM, 

a WIeHbI C H H T e r p U I O M  IIepeHOCa PaCCMOTpeTb IT0 TeOpHH ~ 0 3 M y U l e H k i f i .  

n p k l  3TOM H ~ O ~ X O A U M O  PaCCMaTpHBaTb YpaBHeHHe ABUXeHHR A n n  MHOrO- 
@ ~ P M H O H H ~ I X  O n e p a T o p o B  B (8),  U M e l o u H X  CMbICJl O n e p a T O p o B  Xa66ap- 
na 191, H a n p u M e p  



<n i t )  Y,, ( f )  Y,; , > -# <n (t) nlo , > < '4 
k o k o ' io 

(t) qo > + ... 

npkf  3TOM YnaeTCR YseCTb KaK npOUeCCb1 3KPaHkiPOBaHUR, TBK ki np+OUI$CCbI 

n e p e H o c a  s ap~na ,  ~ 0 3 ~ k i ~ a m u k i e  B A B Y X ~ T O ~ H O B  CkicTeMe, r A e  i = ( f ,  g a ) . 
Peru- rronysemym c a c T e M y  y p a ~ ~ e ~ a f i  B q - n p o c T p m c T s e ,  MOXHO onpene- 
nHTb ~ ( P ( P ~ K T ~ ~ B H o ~  ~ 3 a J i M 0 ~ e f i ~ ~ B k i e  3neKTPOHOB, 06ycnosne~~oe  3neKTpOH- 

(POHOHH~IM B ~ ~ J ~ M o ~ ~ ~ ~ c T B H ~ M  B (18). B pe3ynbTaTe  lTPHXOAHM K k i 3 B e ~ ~ H 0 f i  

c a ~ o c o r n a c o ~ m ~ o i i  c a c T e M e  y p m ~ e ~ k i f i  n n R  c s e p x n p o ~ o A ~ w e f i  wens 
( c M . / ~ /  ) . K ~ K  oTMesaeTcR ~ / 3 /  , C K ~ ~ H O  a H r a p M o H n s e c K w  ~ o n e 6 a ~ k i ~  

HOHOB KkfCnOpOAa H a  CBR3RX CU-0 MOrYT lTPUBOAkiTb K CYWeCTBeHHOMy 

YBenHrIeHEW KOHCTilHTbI CBR3ki ki BbICOKHM 3HaWHkiRM T, - 100 K npki 

( P ~ s a s e c ~ a  p a 3 y m b 1 x  n a p a M e T p a x  Moaenk i  O K C ~ H ~ I X  CBepxnpoBoAHkiKoB. 

n p k i  3TOM ApYrHe MOAbI ~0ne6a~kifi  KHCJIOpOAa rapMOHHseCKOr0 THna 

IlMeIoT Bb1COKYK.l WCTOTy, 0 600 K, H COOTBeTCTBeHHO MUIYH) BenHskiHy 

K O H C T ~ T ~ I  CBRSH, A < 1, 'ITO o l j e c n e w ~ a e ~  nkirub TC ,< 40 ~ / l 2 ' .  

5. KMHEMATMYECKOE B~AMMOAE~CTBME 

H 2 A  (0) / Tc = 2 ~ / y  = 3,s. AIiUIorHYHb1e YPtIBHeHHR MOXHO lTOJIyskiTb 

AnR BepxHefi  30HbI npki 1 < n < 413. npki 3TOM kiMeeTCR CHMMeTpkiR M e q y  

A ~ I ~ O W ~ I M  in < 1) y ~ ~ ~ K T P O H ~ I M  c n y s m + M a  (n > 1) npki s a ~ e ~ e  n -t 

-+ 2  - n 9 t(d) + - t ( d ) ,  6 1 , 2  (d) + - c 2 , 1 ( q )  - 
B UeJIOM pe3ynbTaTb1, nOnyseHHbIe  H a  OCHOBe MeTOAa y p a B H e ~ k i h  ABkiXe- 

HHR AJIR ( P Y H K W ~ ~  r p k i H a / l l / ,  COrIIBCYfOTCR C BbIBOAaMki TeOpHki /lo/, 
OCHOBZIHHO~~ Ha  n k i Z W p a ~ ~ H 0 f i  TexHkiKe AJIR x a 6 6 a p ~ o ~ c m x  OnepaTOpOB. 

3aTenb  3KCnOHeHTbI B (23) kiMeeT APYrYH) 3aBkiCHMOCTb OT n npki ~ 0 f i  Xe 
4 

caM0f i  BenkiYkiHe ~ p k i ~ k i q e C ~ 0 f i  KOHUeHTpLiUkiki X , = 1 - n , = 113, T, (n > 
> n,) = 0. 

T ~ K H M  06pa30~,  CKnbHbIe KyJIOHOBCKHe KOpp€!JlRwiki, U >> t , npkiB0- 

ART K AOlTOJIHkiT€!JlbHOMY KHHeMaTHlIeCKOMY B ~ ~ ~ U M O A ~ ~ ~ C T B E W  AnR AbIpOs- 

HbIX C O C T O R H ~ ~ ~ ~  213 < n < 1 U 3neKTpOHHbIX C O C T O R H ~ ~ ~ ~  1 < n < 413, 
KOTOpOe 06ycna~nkisae~ lTORBneHkie CBepXIIpOBOAkiMOCTH C AOCTaTOqHO 

B ~ I C O K O ~ ~  ~ e ~ n e p a ~ y p o f i  nepexoaa ( 2 3 )  . B p a M K a x  n p e ~ n o x e ~ ~ o f i  cxeMbI  



P ~ ~ I O M M ~ ~ H ,  OTMeTMM, 9TO pa3BUTZU B ~ a c ~ 0 H l q e f i  pa6o~e  MOAesIb 

OKCrZsHOrO MeTaJUIa B PaMKaX n0JIHpH0f i  MOAWIH IIO3BOJIHeT U 3  nepBb1X 

IIpMHmnOB BbIYMCJIMTb napaMeTpbI ~ 0 ~ e s I e f i  (4) W I M  (5). npM 3TOM MeTOP, y p m -  
H ~ H U B  ABMXeHUH AJIH ~ Y H K U U ~ ~  ~ P M H ~  AaeT BO3MOXHOCTb OTHOCUTWIbHO npo- 
CTO IIOJIy'MTb YPaBHeHMe AJIH ~ e p ~ I I p 0 ~ 0 A S f 4 e f i  I 4 e J I M  U T, KaK B 30HHOM,TaK 

Pi aTOMHOM npeAeJIaX 11 MCCJIeAOBaTb pOJIb pa3JIMYHbIX MeXaHU3MOB BTCn B 

paMKax enmoro nonxona. n p u ~ e ~ e ~ n e  P ~ ~ B M T O ~ ~  Teopm K H O B ~ I M  csepx- 
IIpOBOAHIlKaM H a  6a3e La 2CuO4 M Y Ba2Cu3 0, C YYeTOM HX ~ a J I b ~ 0 f i  CTPYK- 
TYpbI, K a K  HaM IIpeACTWJIReTCH, nO3BOJIMT MCCJIeAOBaTb KapTHHy ~a6nIO- 
n a e ~ o f i  B HMX BTCn. 
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EO~OJI IO~OB H.H., A K C ~ H O B  B.n., n n a ~ u n a  H.M. a17-88-76 
K TeOpnn CBepXnpOBOnUMOCTH B MOnenH 

OKCiiJlHbIX MeTaJ'IJIOB 

P ~ C C M O T ~ ~ H ~  CMCTeMa CHJIbHOCBR3aHHbIX 3d- Li 2p-3neKTpo- 
HOB Ha OCHOBe I I o J I R ~ H o ~ ~  MOneJIU MeTNIJIa. C nOMOI4bM MeTOPa 

@ ~ H K U H ~ ~  r p U ~ a  n0JIyYeHbl YpaBHeHkiR C B ~ ~ X ~ P O B O ~ U M O C T M .  

O T M ~ Y ~ H O ,  YTO BbICOKUe TC B OKCUAHbIX MeTtlnJIaX M O r Y T  BO3HU- 

KaTb 38 CYeT CUJIbHO aHrapMOHUYeCKkiX ~ o n & a ~ k i f i  UOHOB KUCJIO- 

POna, a TaKXe 3a CYeT KUHeMaTUYeCKOrO IIPkiTRXeHUR 3JIeKTpO- 

HOB B CJIyYae CUnbHbIX OnHOy3eJIbHbIX KYIIOHOBCKHX KOppeJIH- 

U M ~ .  

Pa6o~a  B b I n o n H e r x a  B na6opa~opuu ~ e o p e ~ u r ~ e c ~ o f i  @ H ~ U K U  
O M R M .  
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Bogolubov N.N., Aksenov V.L., Plakida N . M .  D17-88-76 
On the Theory o f  Superconductivity f o r  a M o d e l  
o f  M e t a l  Oxides 

A tight-binding system o f  3d9 and 2p6 electrons is consi- 
dered in the f r a m e w o r k  of a polar model f o r  metals. By applying 
the Green function method an equation f o r  a superconducting 
gap is derived. It is pointed out that high-T, in metal oxides 
can be caused by highly anharmonic oxygen vibrations and by 
kinematic attraction o f  electrons due to the strong single-site 
Coulomb correlations. 

The investigation has been p e r f o r m e d  at the Laboratory 
of Theoretical Physics, JINR. 
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