


C~eluannafl KpncTannnqecKafl cncTeMa SrxEal-xNb206 (SBN-x, 
0 . 2 5  5 X 5 0 . 7 5 )  C O  CTpYKTYpOR Tnna BOnb@paMOBOR 6 p 0 ~ 3 b 1  MMEBT 

nononnnTenbnoe ~ o ~ n o ~ n u n o n n o e  pasynopflnoqenne, TaK KaK nflTb S r / B a  

aToMoB pacnpenenenbl no mecTn ~ O ~ H U L I R M  B 6a3ncnon TeTparonanbnon 
f l q e f f ~ e ~ / ,  M 6onee TOTO, KpHCTanJlbl 3TOn CMCTeMbl npM UaHHblX X 

2/ x a p a ~ ~ e p n 3 y n ~ c f l  n e c o n 3 ~ e p n ~ o R  ~onynnposannof f  C T P Y K T Y P O ~  . 
Msyvenne pasnnrlnblx c s o f f c ~ ~  KpncTannos npn @a3oabm nepexonax n 
xapaKTepncTnK Monynnposannon C T P Y K T Y P ~ I  B nnx 3/ 6bmo HasaTo npn 
x = 0,70 M npononxeiio Ha KpncTannax c 0 , 7 5 > x > 0 , 4 6 ,  sKnmafl cna6o 
AOnnpOBaHHble o6pa3ub1 SEN-61 (0.2% Mn) k l  SBN-46 (1% Nd). 

H e c o n 3 ~ e p n ~ a f l  MonynHunR CTPYKTYPLI  nccnenosanacb c n0MOUbD 
caTennnTnbm peenencos nepsoro  n BToporo panra ,  pacnonoxennbm na 
nn@paunonHoA KapTHHe B TOqKaX 
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( ;hkl - BeKTOp 06pa~noA pemenn ,  6 - napameTp Heconsmepnmon 
~ o n y n f l u n n ) .  nonoarennfl cnnbnbn CaTennnTnbn nnKoB nepBoro paHra 
(m=l) npn cnannposannnx B pa3nnrnbu HanpaBnennflx n Ha pa3~blx 
06pa3uax OcTasanncb H ~ H ~ M ~ H H ~ I M H ,  n no nnm 6bmn onpenenetibl 
xapaKTepncTnKn monynnunn. Ha pnc. 1 n o ~ a 3 a n 0 ,  V T O  napaMeTp 
necon3mepn~oR Monynflunn 6 o r e n b  Mano n3menfle~cfl c yBennseHneM 
conepxannfl Sr. 1:LTJq Pnc. 1 . 3 a e n c n ~ o c ~ b  napaMeTpa 6 

He~Oki3MepnMOA MOAYnRUMM OT COCTaBa 
- '2% ( 01, ( 0 )  - nonnposa~nble  06pa3uar. 

( 0 )  - ApYrne MeTOAhl, ( 0 )  - TpeXOCHblA m 
w o5 06 07 08 c n e ~ ~ p o ~ e r p ~ ' ) .  

x- 

O ~ ~ B ~ A H O ,  q T O  napaMeTp MOAYnRUnM 6 HeqYBCTBnTeJleH K c n a 6 o ~ y  
nOn~pOBaHnlo, KOTOpOe, TBM He Menee , CYUeCTBeHHO n3MeHReT 
n n 3 n e ~ ~ p n q e c ~ n e  n Apyrne cBoncTsa KpncTanna npn lasoaom 
nepex one4/ .  Ymenbmenne nnTencnBnocTn nnmpaKunonHoro nnKa c 
ysennqennem TeMnepaTypbl n o ~ a 3 ~ n a  Ha pnc .2  nnfl caTennnTa BToporo 

6 5  panra  T 92i2. M3menennR napaMeTpa 6 , sb~xon~mnx 3a npenenbl omn60~.  
ne 06napyxeno. 

P n c . 2 .  T e ~ n e p a ~ y p n a f l  3asncnmocTb 
HHTeH C HBHOCTM CaTenJlHTa BTOPOrO 

6 +_ panra  T 9 2 i 2 ,  nonyrennafi Ha o6pa3ue 
5 
e B B N - ~ ~  B (001)  n n o c ~ o c ~ n  ( 3 n a r e n n ~  

npn narpeaannn ( 0  1 n oxnaxnennn r:\ 3w 7 (K I  - 9m r n c ~ e p e 3 n c a  ( a )  o ~ n n r a ~ ~ c ~  1. ns-3a  ~ e m n e p a ~ y p n o r o  

MCIlOnb3YeMOM MeTOAe OYeHb TpYAHO 3aMeTnTb MantU? CKa90K 6 ,  

Ko~opbm na6n~nanc f l  c nohtombr, 3neKTpOtIHOR nnmpaKunn5/ na SBN-70 
npn 1 9 0  K .  T ~ M  He menee B nccnenoaannblx o6pa3uax ( x =  0 , 7 0 ;  0 . 6 1  
n 0 , 5 0  )  TOT HnSKoTeMnepaTypnbm ma3oson nepexon ( n p n  T 4 9 0  K )  
BbVlenfleTCR CtHOMannflMn KaK B nHTeHCnEHOCTRX OCHOBHblX PemneKCOB, TaK 

M B HHTeHCHBHOCTRX CaTEJlJlHTHblX nnKOB.   TO nOKa3aHO Ha PMC. 3 Anfl 
HanpasnennR [111] B 0 6 p a ~ u e  BBN-70. O n n a ~ o  con3mepnma~ 
CBEpXCTpyKTypa TMna (h+1/2 k 0 , 0 KOTOpOM coo6uanocb B 

p a 6 o ~ e ~ <  ~e 6bma namn 0 6 n a p y x e ~ a  npn  TOM maao~om nepexone. 

')-I 070 

Pnc. 3 . T e m n e p a ~ y p n a ~  3 9 B I I C l I h I O C ~ T b  

- n n ~ e n c n s n o c ~ e R  ( 4 4 4 )  p e m n e ~ c a  ( 0  ) 
6 2  

z"O G!,' ,~rala<sf  '6 
caTennnTa nepeoro  panra  T 1111 ( ( 0 1  

- PaCTflHYTaR mrana 1, 1 1 3 ~ e p e  ~ I I I ~ I X  np11 - 
oxnam~ennn  Ha BBN-70. 
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M 3  asann3a m o p ~ s ~  6 g 3 1  ~ ' o u c h ~ l x  pelneKcoe 06papymenbl nBa pa3nnqHblx 
XapaKTepHblX RBJleHHR Ha n3MepeHHbIX ABYMePHblX A M ~ ~ ~ K u M o H H ~ I X  

cneKTpax: saMeTHoe nnmmy3noe pacceRnne n pacuennesne  nnaos.  
Anmmysnoe pacceflnne noflsnReTcfl BoKpyr ( 0 0 1 )  pemneKcoB 

nepneHAMKynflpH0 C* OCn.  TO PaCCeflHne 0'4eHb CMnbHOe no 
MHTeHCMBHOCTn H UlnPOKOe no CpaBHeHHD c 6 ~ 3 r r o u c ~ m l  IlHKOM, OCO- 

~ ~ H H O  BoKpyr ( 0 0 2 )  pemnerca ,  n 6onee R P K O  sbrpameno B o6pa3uax c 
6onee BslcoKnm conepxanneM Sr (x t 0 . 5 0 ) .  nnmmy3noe paccennne rd 
COCTOHT M 3  pa3JlM'IHblX 9 a C ~ e R  , n,KaK 6smo 06napyme~o  AnR 06pa3uos 
c X>O, 60, s a e n c ~ l u a ~  oT TemnepaTypbl YaCTb rd censana  c nn~my3nbrm 
maz io~b l~  nepex onom e nannom Tnne c e r  H ~ T O ~ ~ ~ K T ~ H K O B  6/. Xapaw~epnb~e 
O C O ~ ~ ~ H O C T ~  3 ~ 0 r o  Tnna ma3oeb1x nepexonos 6smn onpenenenbl 
n z m e p e n n e ~  3aancnmocTn nnlmy3noro ( ~ s a 3 n -  Ynpyroro paccennnn rd 
OT TeMnepaTYpbl M BOnnOBOrO BeKTOpa G=b-2m;hkl ( 6  - BeKTOp 
p a c c e n n n ~  1. 

Ouennsan nannbE, npnaenennbne Ha pnc. 4, moarno 3 a ~ n w q n ~ b ,  STO npn 
oxnaxnennn ma3osbm nepexon narnHaeTCfl c nonsnennfl manblx KnacTepos 
HOBOR mass1 B H Y T P H  ~ C X O ~ H O R .  n o ~ n m o  yeennqennfl KonnvecTsa, npn 
AanbnenmeM oxnaxnennn nonRpnble KnacTepbl BblpacTaloT B pasmepax 
TOnbKO A 0  HeCKOJlbKHX C O T c t l  ;LIIrC'rPCLl. 

non neRcT6neM 3 n e ~ ~ p n r e c ~ o r o  nonn nnmmy3noe pacceRHne BoKpyr 
n 3 0 n n p o ~ a n n o r o  6 ~ 3 1 r o u c ~ o r o  nnKa yMenbmaeTcfl, a nnTencnenocTb 
camoro nn ra  BospacTaeT. 06a oTn maKTa y r a s b m a ~ ~  na c ~ p y ~ ~ y p n s r e  
n3menenn~  npn nepexone B c e r n e ~ o 3 n e ~ ~ p n r e c ~ o e  cocTonnne c manbnnm 
nOPflAKOM, KoTopoe n a 6 n ~ ~ a n o c b  panee mnornmn MaKpocKonnrecKnmn 
m e ~ o n a m n ~ / .  O A H ~ K O   TOT nepexon He C B R ~ ~ H ,  KaK npaBnno, c 



tinme c e r ~ e ~ 0 3 n a c ~ n q e c ~ o r o  n n * ~ y 3 s o r o  ma3osoro nepexona npn ~ % 5 0 0 ~ <  
Haun p e 3 y n b ~ a ~ s 1  nonTsepmnaloT  TO npennonoxesne. M3-sa nn@@ysnoro 
xapaKTepa ma3osoro nepexona KaK pacmenneene, TaK n ocTaToqHya 
HHTeHCnBHOCTb nHKOB HeCOn3MepWMOA CTpYKTYPbI MOXHO H a 6 n ~ A a ~ b  M npn 
6onee BbrcoKnx TeMnepaTypax. 

P ~ c .  4 .  O U ~ H K ~  AaHHbIX KPLITWqeCKOrO 
paCCe 2 Hnfl Ha SEN-70 C nOMOUlbD 

COOTHOUIBHL1A O p t i a ~ e ~ ~ a - U e p ~ n ~ a  
2 A /(q2 + n 2 ) .  l / x  - 

KOppenRUnOHHHaR nnnHa ; I , ( T ) = I ~ I  T )  

npn s=O: = * I T )  - c n p a s a ;  A = I o n 2  - 

B H H ~ Y ) .  

T (K1- 
npn nayqesnn @ o p ~ b ~  611.9 1 1  C ~ B C K ~ ~ X  nnKoB ~ e 6 0 n b u o e  paclqenneHne 

6blno s a ~ e y e ~ o  noqTn no Bcex obpa3uax. no-snnnmo~y,  BennqnHa 
pacmenneHnR onpenenfleTcR He TonbKo CocTaBoM 06pa3ua, H O  n e r o  
I I P ~ + I U C T O I ) H C M .  PacIuennenne n o ~ a 3 a ~ o  Ha pnc. 5, r n e  cobpa~br  
nBYMepHble CeqeHnR ( K B P T ~ I  W3OIIHHHI? -nHHWR PaBHOI? MHTBHCMBHOCTLI) 

HeCKOnbKHX pelneKC0B. 
npn noenxesnn cnMmeTpnn O T  TeTparoHanbtion no P O M ~ H Y ~ C K O ~ ?  

pacuennetine pemnencoB nonxHo ~ a 6 n l o n a ~ b c n  TonbKo B [ ~ o o ] - [ o ~ o ]  

nnOCKOCTM. H O  B AeI?CTBnTenbHOCTn CYUleCTByeT TaKXe paCUenneHne B 

[llol- [001] nnocKocTn,  TO y ~ a 3 b 1 ~ a e ~  Ha nanbtienulee noHnmenne 
CHMMeTpMM, no KpaUHef? MePe, DO MOHOKnMHHOI?.   TOT Tl ln  PaCIuenne- 
HnR, K O T O P ~ I A  o-rpamaer cyluecTsosanne HeMHoro oTnnqalolunxcR 
OpneHTaunef? c e r ~ e ~ 0 3 n a c ~ n ~ e c n n x  noMetioB, M O X H O  ~ a b n l o n a ~ b  no CaMblX 
abrconnx TeMnepaTyp. npn oxnamnesnn OT sbrconnx TeMnepaTyp n nocne 
B O ~ ~ ~ ~ C T B M R  3 n e ~ ~ p n q e c ~ o r o  nonA ~ a b n o n a n o c b  nepepacnpeneneHne 
61, J 1 I [ ~ l 5 i i < O I I  HHTBHCMBHOCTM MeXAY KOMnOHeHTaMn PaCIuenneHHOrO 
pemnenca, npnqHHOA KoToporo RsnReTcR n 3 ~ e ~ e ~ n e  c e r ~ e ~ o 3 n a c ~ n q e c n o ~  
AOMeHHOA CTpyKTypbl. 

yron paccemun,  20,  rpan. 

P ~ c .  5 - Kap~bl nnHnA PaBHbU nHTeHCMBHOCTeR, n3MepeHHblX Ha 
paclqenneHHbn pe@neKcax npn Ko~aaTHofi TeMnepaType Ha 06pa3uax 
p a s s o r 0  cocTasa nnfl rnasasrx HanpaBneHnA B y ~ a 3 a ~ ~ s a :  nnocKocTnx. 
n p n ~ e n e ~ ~ b l e  OTHocnTenbHsle 3 ~ a ~ e ~ n n  pacmenneHnn ah, ak n a1 

OTHOCRTCR K nepsoMy nopflnKy n 6bmn paccqnTaHsl H C X O A R  n3 oTrneveHtis1 
nonoxeHnR Ha HenocpencTseHao nonyqesssn [ A ,  26 r p a l n r a x .  



TyHHenbHafl 3JleKTpOHHaR MWKPOCKOnMfl B b l C O K O r O  pa3peUleHHfl M 

3 n e ~ ~ p o n ~ a f l  nnmpaKunfl Ha SEN-50 n p n  K o M H ~ T H O A  TeMnepaType nos- 
Bonnnn IlpflMO Ha6JlDPa~b IlOMnMO CeTHE!T03JleKTpnqeCKkiX POMeHHblX CTeHOK 

n cerHeTo3nacTnqecKne LloMeHHble C T ~ H K ~ ~ / .  O ~ H ~ K O  n p n  nccnenosaHnRx 
c noMombD ~ ~ ~ K T ~ O H H O A  n n m p a ~ u n n  pacmennennfl pemneKcos He 
0 6 ~ a p y X e ~ 0 .  6 PaHHOM CnYqae HeRTpOHHafl UnmpaKUkIfl RBnfleTCfl 6onee 
IlOPXOARmHM MBTOPOM, TaK K a K  n03BOnfleT nO'iYBCTBOBaTb Manble OTJIHYMR 

B nonoxeHnRx Kncnopona. 
I l o - ~ n ~ u M o M y , ~ a 6 n r o n a e ~ o e  pacqennetiue 6 o n e e  CooTkieTcTByeT MoAeJlu 

ceepxc~pyKTypbl nnn SEN, n p e n n o x e ~ ~ o ~  B pa60~e". 3 ~ a  ~ o n e n b ,  

KOTOpafl OnWCblBaeT C B O R C T B a  HeCOH3MepnMOR MOilYII f lUHM,  OqeHb noz106~a 
myHnaMeHTanbHoR Moaenn xopomo n 3 s e c ~ ~ o r o  KpncTanna 6 a p n A - H a ~ p n R  
H n 0 6 a ~ a ~ /  C O  CTPYKTYPOR Tuna BOJlb@paMOBO~ 6 ~ 0 ~ 3 b l .   OH^ T a K X e  

6a3npye~cf l  ( C M .  ~ujiwaralO/) ~a nepnoanqecKoM cMeanBannn nsyx  
p o ~ 6 n q e c ~ n x  CBepXpeUeTOK, KOTOpbe OTnnqaDTCfl TOnbKO IlepnOUHYHOCTbD 

aHTnma3Hblx rpaHnU. B paMKaX 3TOR MOBenW MOXeT 6b l~b  06bfl~HeHa 

Ha6nDnae~af l  KoppenflunR M e m y  pacmennenneM pemneKcos n noRsneHneM 
HeconsMepnMoA Moaynnunn. 

A e ~ o p b r  BblpaXaDT ~ ~ ~ ~ O L I ~ P H O C T ~  A. M. ~ ~ J I ~ ~ Y ~ O B Y ,  X.  A P H U T Y  M 

r .  ~ h n n ~ y  (MJIY, r a n n e )  n M . E o M ~  (UOC, E e p n u ~ ) ,  T . p . B o n ~  ( H K  AH C C C P ,  

M o c ~ s a l ,  f l .  Cernnay  ( n a ~ ~  T Y ,  Pnra  1 3a nonessb~e 06cymne~nfl  n 
npepocTasnesnb1e o6pasub1. 

1. Jamieson P.B., Abrahams S.C., Bernstein J.L. J. Chem. Phys., 

2. Schneck J.,Denoyer F. Phys. Rev.,1981,v.B23, p.383. 

3. Balagurov A.M., Savenko B.N., Prokert F. phys. stat. sol.(a), 

1987, v.103, p.131; 

Ferroelectrics, 1988, v.79, p.153 and p.307. 

4. Liu S.T., and Maciolek R.B. J. Electronic Mat., 1975. v.4, p.91 

5. Bursill L.A. and Peng Ju Lin. Phil.~ag., 1980,v.B54, p.157; 

Acta Cryst., 1987.v.843, p. 49. 

6. Prokert F .  Kongress und Tagungsberichte, MLU Halle-Wittenberg, 

7. Schmidt G. Ferroelectrics, 1988, v.78, p.199. 

8. Arndt H. and Tran Van Dung. Kongress und Tagungsberichte, MLU 

~alle-Wittenberg, 1985, 2(016), p.41. 

9. Van Tendelo G. et al. phys. stat. sol.(a), 1955, V.91, p.483.: 

Manolikas C. et al. Phys. Rev., 1987, v.B35, p.8884; 

Barre S. et al. Phys. Rev., 1988, v.838, p.9113. 

10.~ujiwara K. J. Phys. Soc. Japan, 1957, v.12, p.7. 


