


O ~ H ~ M  n s  HanpaeneHnn B n s y ~ e ~ n n  npnpoubl s b t c o ~ o ~ e ~ n e p a ~ y p ~ o n  ceepx- 

npoc o pacnpeuenetinn xenesa no UBYM H ~ ~ K B M B ~ ~ ~ H T H U M  KpncTanmrpamnvec- 

K n M  n m n u n m  Mean Cul  < " u e n o ~ ~ n " >  n Cu2 <"nnmKcc~n">, a T a m e  o saen- 

npnroToeneHnfl obpasuoe. llpmneopeqneu H e  TonbKo u a H H w e  no M ~ C C ~ ~ Y ~ P O B -  

CKOU CneKTPOCKOnHH <CM./l/ n CCblnKn B H ~ U > ,  HO n UaHHble,  n0nYYeHHble 

C nOMONbD nnQpaKUnn H ~ U T ~ O H O B  /2-5/, '4.0 B CCHOBHOM CBflZEiHO C ManOCTbD 

n s y ~ a e ~ s l x  ~ K T O B .  

q~obbl nOJlYYHTb bone6 TOYHble CB9AeHnR 0 KaTMOHHOM paCnPBU€lJleHHn. B 

bcoh M ~ L M  <bCud.7?Z*10-12~~> nnmb H a  -2[r/. o-rnnyaercn OT bcoh .sene= 

<bF,d.%4.10-12c~>. Torna K a K  npn ncnonb-Hnn nm-rona 5 7 F ~  <bFc-57- 

0 , 2 3 0 . ~ ) - ~ ~ ~ >  -KT ~ 0 3 p a c ~ a e ~  nown B 3 p a s a  n T O Y H ~ C T ~  a ~ a n n s a  AH- 



2 . C n ~ ~ e s  n xapaKTepncTnKa odpasuoe 

Z . l . C n ~ ~ e s .  CepnR odpasuoe YBA,CCU~-$E.J~O~+~ c x = 0.0; 0.05; 

0,lO; 0,15; 0,20; 0,23 n 0,27 dbrna npnroToeneHa no W ~ B ~ C T H O ~ ~  Kepaunqec- 

K O n  TBXHOJlOrnn: C H H T e 3  CMeCM OKLlCnOB H KapdoHaTOB 24 YaCa H a  BO3MXe 

npn 950 C c nocnenyamnm oTsnrou npn 950 C n MenneHHblM oxnaxnetinehl B 

Kncnopone. 

2.2. H a o ~ o n ~ b ~ n  comas .  Bce odpasusl conepxann xenem,  oUorameH- 

Hoe H3OTOnOM 5 7 ~ ~ ,  a nMeHH0: 5 6 ~ ~  - 2.87%, 5 7 ~ ~  - 95.M%, 5 8 ~ ~  - 1.43%, 

CpeAHRfl AnMHa KOrepeHTHOrO paCCeRHnR - b , , , ~ 0 . 2 7 0 ~ 1 0 - ~ ~ ~ ~ .  O c ~ a n b ~ b l e  

3 n e ~ e ~ ~ i . 1  CocToRnn n3  npnpontiotl cuecn nmTonoe. 

2.3. P ~ H T ~ ~ H o Q ~ ~ O B ~ I R  aHanM3. BO BCeM HHTepBaJle KOHUeHTpaUtIF3 

c TOYHOCT~D 1-YA Hadnwnanacb nonHafl O A H O @ ~ ~ H O C T ~  06pa3uo~ co C T ~ Y K T Y ~ O U ,  

TnnnrlHoR AnR Qa3bl  1-2-3. Bce odpa3ubl. coneptamne xeneao, nuenn TeTparo- 

HanbHYB CTPYKTYPY. n a p a ~ e ~ p b l  3JleMeHTapHOtl RYef fKH AaHbl B ~ a d n n u e  1. 

T a d n n ~ a  1. n a p a ~ e ~ p b r  aneMeHTapHon RrlenKn n TeunepaTypa csepx- 
npoeonRmero nepexona Tc < H a  YpoeHe 50x RH> nnR Y B A ~ ( C U ~ - $ E . J ~ O ~ + ~  . 
C ~ ~ A H ~ K B ~ A ~ ~ T ~ Y H ~ I ~  OTKnOHeHHFI AnR napaMeTPOB a C b )  M C COCTaBnRDT 
+0.003A n ? o . o o ~ ~ ,  CCOTBeTCTB0HHO 

- - 

2.4. ~ J ~ B K T P O H H O - ~ O H A O B ~ ~ R  PBHTTeHOBCKWR MWKpOLIHaJlH3. Bbldopo~~oe 

nccnenoBaHne aneueHTHoro c o c ~ a m  o b p a s u o ~  H a  cneKTpoMeTpe CAMEBAX noKa- 

38nO dnW30CTb XMMWYBCKOTO COcTatFi K 3 a A a H H O R  KOMllO3MUWW. 0 HeKOTOPblX 

obpasuax a a ~ n ~ c n p o e a ~ o  Hedonbmoe < no 0.4% OT aToMoe uenn > coneptatine 

nnaTnHbl, nonaBmen n3  TnrnR npn oTtnre. TaK, Ann odpa3ua c x-0 nonyYeHo 

Yi~~6BA1.9697Cu2.9904PT~.01170~ 

2.5. H s ~ e p e ~ n e  3 n e ~ ~ p o c o n p o ~ n ~ n e ~ n ~  odpaauoe npoaonnnocb Y e n -  

peX30HAOBblM H ~BcKoHT~KTH~~M MeTOAaMM B AMEifla30He 4,2 \< T ,< 300 K. Ha 

pK.1  nOKa3aHbl pe3YnbTaTW. IlOJlyYeHHble nepBblU MeTOAOM. Ann BCeX &pas- 

uoe B nHTepBane 0 ,< x \< 0J5 H a d n w ~ a e T c ~  nepexon B ceepxnposanfimee coc- 

ToRHne. ~ H ~ Y ~ H M R  TeMnepaTyp Tc y ~ a s a ~ b l  B ~ a d n n u e  1. npn x ), 0,2 

TeMnepaTypHaR 3aBnCnMCCTb COnpOTHBneHMR HCCnT ~O~Y~pOBOAHHKOBblR XapaK- 

3. P e 3 y J l b ~ a ~ b l  HeRTpOHOrpa@nYeCKOrO MCCneAOBaHMR 

k l 3 ~ e p e ~ n ~  AM@paKUnOHHslX CneKTpOB BblnOnHeHM H a  An@paK~OMeTpe no Bpe- 

ueHn nponeTa AH-2 B JlH@ OHRH H a  nunynbcHou p e a n o p e  HbP-2. Odpasubl 

npencTaenRnn n3 ce6R nepeuonoTsle nopomKn, nouemeHHue B unnn~npnYecKne 

KOHTeRHepbl H 3  TOHKOR AL-Wnbrn. AnaueTp KOHTeRHepa * ~ M M ,  CpeAHnA BBC 

onHoro obpaaua -3r. O d p a d o ~ ~ a  AaHHMx Benacb no MeTony P n ~ s e n b n a ,  no 

nporpaMMe, PaCCYMTaHHOR H a  aHanH3 M~0rOQ)a3HblX, M3MBPeHHblX npn 

pa3nnYHslX YrnaX PaCCeRHnR Akl@paKunOHHslX CneKTpOB. H ~ ~ e p B 8 n  MetnnOCKOcT- 

HblX PaccTORHMR, I3 KOTOPOM obpa6B~blmn~Cb CneKTpbl, CCCTaBnRn 1,3<d<4,0A 

n m n e p r a n  40 nn@paKunoHHslx nnK0B ( np. rp. P4/mmm 1. n p n ~ e p  n 3 ~ e p e ~ -  

HOrO W BblYWClleHHOrU CneKTpa npnB0AeH H a  pnC.2. 



Tadnnua 2. C T P Y K T Y P H ~ I ~  P e 3 Y n b T a T b l  f l 0  YBA~<CU~ - . ~ E $ ~ O ~ + ~  . C T ~ H -  

A a P T H b l e  OTKJlOHeHUR I lPUBeAeHHblX BeJlUYWH: O.m1 - ZInR KOOPLlUHaT, 0.02 

- n n f l  6, 0.015-0.025 - A n f l  n < F ~ l >  U n < F ~ 2 > .  B n o c n e n H e R  KOnOHKe f?-QaK- 

T O P  npoQiUnbHOr0  a H a J l U 3 a .  O T M ~ C I ~ H M  KOHUeHTpaUUU <*>, f l p n  KOTOPWX C T P Y K -  

T y p H b l e  p e 3 y n b ~ a ~ ~  n c K a x e H s l  us-sa H a n n r l n f l  B &pasue M a r H n T H o r o  n o p R n K a  

P ~ ~ . 2 . ] 1 M ~ p a i q n o ~ ~ b l W  CneKTp COeJWHeHNS Y B a 2 C u 2  .,+Fee. 6 0 7 .  2 5 ,  U ~ M B P ~ H H ~ I R  

f l p n  2 8  =150°. n o ~ a 3 a ~ b l  3 K C f l e p U M e H T a J l b H b l e  TOCIKH, PaCCYUTaHHHblU llpDq)UJlb 

H p a 3 H O C T H a R  KpUBElfl. 

B XOAe a H a J l U 3 a .  K p O M e  3KCf lepUMeHTaJ lbHblX  n a p a M e T p u B  <HOpMllpOBOYHblU 

M H o x n T e n b ,  l n n p n H a  n n ~ o e  n np.> H n a p a u e T p o B  S n e u e H T a p H o R  f l Y e u K n ,  B a p b n -  

JJOBaJlUCb Z-KOOpAUHaTbl  aTOMOB BA, C U 2  to/o/z). 01 c o / o / Z 1  U 02 to. s / o / Z l  

U Q)aKTOpbl 3 a C % J l e H H X T U  flO3UUUR C U l  < o/o/o1. C U 2 .  0 4  t o / o .  5/01 M 

05 Co.5'0'0) < H O M e H K I I a T Y p a  aTOMOB C O O T B e T C T B Y e T  f lp . rp .pmmm, K a K  B 

p a b o ~ e / ~ / > .  Tennoem QaKTOpbl  d P a J l n C b  H3/2/  H Q)UKCUpOBaJlUCb. B H a l l l e R  

n p e n b r n y m e a  pa rn~e '~ '  H a  c n c T e M e  1-2-3 c 3 a u e a e H n e M  CU/FE m n o  

n O K a 3 a H O .  YTO n n f l  Y K ~ ~ ~ H H O ~ O  n H T e p e a n a  d e a p n a u n f l  Tennowx Q)aKTOpOB 

2 M e n u  B npenenax +0.5A M e H n e T  z a c e n e H H o c T n  ~ T W X  fl03UUWR H e  mnee. YeM 

H a  f l A ,  T.0. WX LleRCTBklTeJ lbHO MoXHO Q)UKCWpOBaTb. Ha C O A e p X a H U e  n n 

K O O P ~ H H a T b l  aTOMOB MeAW H X 8 n e 3 a  H a K n a A b l B a J l U C b  CBfl3W: n<CUl>+n<FEl>-1.  

n < C u 2 > + n < F ~ 2 > - 2  U ~ < C U ~ > - ~ C F E ~ > .  n0ny c l e ~ ~ b l e  C T P Y  KTY P H b l e  A a H H b l e  C B e  A e -  

H ~ I  B Tadnnuy 2. L l n ~  n n n D c T p a u n n  H a d n a n a e u b r x  a @ m e K T o s  H a  pnc.3 norea- 

3aHO f l O B e A e H W 8  C P B A H B R  K O r e P e H T H O R  AnUHbl PaCCef lHWf l  b B f l03UUHU C U ~ .  

& U ~ M  c n y r l a e  b l = b C u + 3 ~ l C b C u - b F e ~ ~ .  r A e  PI - BepOf lTHDCTb,  C KOTOPOR 

n p o u ~ x o n n ~  3 a ~ e u e ~ n e  M e n u  H a  rene3o B ~ 3 n e  Cul. npn p a e H o e e p o R T H o M  



p a c n p e n e n e H n n  xeneaa no y a n a ~  Cul n Cu2 p 1 = 1 / 3 ,  npn 1 0 3  no~annaaunn 

X e n e 3 a  B C U l  - P1'l. Ha pnC.3  B e p X H R R  U 3  I lYHKTUpHblX npFlMMX C O O T B e T -  

C T B Y e T  Cny ' iaM P ,=1 /3 ,  a HWXHRR P 1 = l  < HaKJlOH ilPRMblX O T P H U a T B n e H ,  T.K. 

bFe< bCu 3 .  3 ~ ~ I l e p W M e ~ ~ a I l b ~ b l e  TO'iKU pkIc.3 nOKB3blBaMT.  Y T O  BnJ lOTb  A 0  

xo=O,l 3 H a ' i e H U e  P ,  6 n ~ 3 ~ 0  K e A M H n U e , a  3 a T e M  K 1/3.Ha p H 0 . 4  TOqKaMIi  AaHbI 

3 K C n e p U M e H T a n b H b l e  3HaqeHMf l  C O A e p X a H H R  X e n e 3 a  B nO3MUURX C U l  U C U 2  U 

CYMMapHOrO C O A e p X a H U f l  B o6enx n03UUMRX B 3aBMCUMOCTM OT KOHUeHTpaUUU 

xene3a B o6pa3ue. M s ~ e ~ e ~ n e  K o n n ' i e c m a  K n c n o p o n a  B uenowax C U - 0  

n o ~ a ~ a ~ o  H a  pnc.5. 

4 .06cyr~e~ne 

n p ~ B e ~ e H ~ b l e  B ~ a 6 J l M U e  2 C : T p Y K T Y p H b l e  AaHHbI6  C B W A e T e n b C T B Y M T  0 

TOM,  ' i T O  A a X e  n p M  BblCOKUX KOHUeHTpaUURX X e n 6 3 a  C T P Y K T Y p a  C O e A n H e H U R  

~ A ~ < C U ~ - ~ E $ ~ ~ , + ~  O C T a e T C R  n p a K T U Y e C K M  H e U 3 M e H H O n .  M a ~ C n M a n b ~ b l e  
0 

C A B N r t l  a T o M o e  H e  n p e e b l m a m  2 0.03 A,  VTO H a x o n n T c R  B npeaenax B O ~ M O X -  

HblX CHCTeMaTH'iBCKMX i l O r p e m H O C T e A .  C Y M M ~  K O H U e H T p a U U n  X e n e a  B (smeUX 

no3nun~x C u l  H C u 2  xopomo cnenyeT n p R M o u  f c m = 3 x ,  no K p a u H e u  M e p e ,  no 

x=0,2 <CM. p ~ C . 4 > ,  U 3TMM n O A T B e p X A a e T C F l  n p 8 A I l O J l O t 6 H M 8  0 TOM. qT0 WMeHHO 

M e A b  3 a M e U a e T C R  H a  X e n e 3 0 .  K O H U ~ H T P ~ U M R  tene3a B C U l  U C U 2  H3MeHf ieTCf i  

C Y U e C T B B H H O  n o - P a 3 H O M Y .  BnJl0~b A 0  xo = 0,10 3 H a ' i e H U e  n<FEZ> 6J lH3KO 

K HYJlID, n < F E l >  P a C T e T ,  KaK 3x. B U H T e p B a J l e  41 6 x & 0,2 HaKJlOHbl 3TWX 

3€iBWCHMOCTeA ~ J ~ H ~ K H  COOTBBTCTBBHHO K 2x U l x ,  T.6. B 3TOM U H T e p B a J l e  

IlpOUCXOAMT n p n M e p H 0  p a B H O B S p O R T H O 9  3 a n M H e H n e  C ~ % U X  n 0 3 U U U ~ .  n p t I  

M ~ C C ~ ~ Y ~ O B C K I I ~  U C C n e A O B a H U R .  H W U T  M ~ ~ H W T H M ~  X a p a K T e p .  no 3aBH CMMOCTH , 

n p H B 8 A e H H O U  H a  pnC.5 ,  MOXHO P a C C q t I T a T b  IlPkIpOCT C O A e p l a H U R  K H C n O p O A a  n p U  

Y s e n n r e H n n  K o H u e H T p a u n n  xeneaa. OH C o c T a e n f l e T  0,4 - 0,5 a T o M a  0 H a  

a H a n U 3 e  Y q t l T b l B a J l U C b  145 ~ U K O B )  nO3BOJlUJlO n O n Y ' i U T b  UH@OpMaUUW KaK 0 H e -  

T p a X  aTOMOB. C ~ ~ B H ~ H U ~  n O K a 3 b l B a e T .  Y T O  C T p Y K T Y p H b l e  X a p a K T e p U C T U K U  068- 

UX CUCTeM CU/FE U C U / C O  n p a K T U ' i e C K U  C O B n a A a D T  B n n O T b  A 0  x=O,ZO. Cne- 

A Y 8 T  O T M e T H T b .  ' i T O  O l l P e A e J l e H H O e  B /8/ H 3 M e H e H U e  T e n J l O B O r O  @ a K T O p a  A n R  

no3nunn C u l ,  B K o T o p o n  r i p e n M y m e c T B e H H o  p a c n o n a r a e T c R  Co .  H e  n p e s u m a e T  

2 
0,06A npn x < 0.10 n T o n b K o  npn x=0,22 T e n n o s o n  @ a K T o p  y s e n n r n s a e T c n  

H a  0 , 4 ~ " .  

T ~ K U M  o b p a a o h l ,  n3 a K c n e p n M e H T a  c n e n y e T ,  Y T O  B H a m n x  06pa3uax npn 

K o H u e H T p a u n f l x  s n n o T b  no x=0,1 a~o~ i .1  xeneaa p a c n o n a r a w T c R  n p e n M y m e c T s e H -  

H a e T c R  n p n M e p H o  p a B H O M e p H O 9  p a c n p e n e n e H n e  no o d e n ~  n o 3 n u n ~ ~  Cu l  n Cu2 

" ~ 3 6 b l ~ 0 ' i ~ 0 r 0 "  KOJlH' ieCTBa X B J l e 3 6  AX. n 0 J l y ' i e ~ ~ b l e  p e 3 Y n b T a T b l  B CCHOBHOM 

d P a 3 u o B .  T ~ K .  ' B  pa60~e'~' Y T B e p m a e T c R .  VTO yxe npn x-0.05 O K M O  l / 3  

a T o M o e  xene3a n o n a a a e T  B n n m K m T n  Cu02. Hamn n a H w e ,  nOnY ' i eHHkJe  H a  

o b p a 3 U a X  C Ae@UUUTOM M ~ A U / ~ ' ~ / ,  C B U A e T e n b C T B Y M T  0 n p n M B p H 0  P a B H O B S p O R T -  

HOM 3 a n o n ~ e ~ n n  e n x  no3nunu. Ha ' inHaR c x - 0,06. 



r a e T c f l ,  YTO O b p a 3 e u  pa36neae~c~ H a  A O M ~ H U ,  p a 3 a e n e ~ ~ b l e  n p o c n o U ~ a M n  xe- 

ne3a. n p O C T p a H C T B 9 H H a R  CllMMeTPllR BHYTPH AOMBHOB RBnRBTCR OPTOPOM~MYBC-  

KOU, a -KT T B T p a r O H B n b H O C T n  B O 3 H l l K a e T  H 3 - 3 8  MaKpOCKOnHqeCKOrO YCPBA- 

HeHHR. -0 R B n e H H B ,  OAHaKO, H e  AOnXHO C K a 3 B T b C R  H a  p B 3 Y n b T a T a X  no 3a- 

MBmeHMD MBaM H a  X 8 J l 0 3 0 ,  T.K. nOBHUMII M e a n  MMeDT T e T p a m H a n b H Y D  CnMMeT- 

PHD, HO o n p e A e n f l e M o e  no ~ W @ ) ~ K U M O H H ~ ~ M  aaHHblM coaepxa~ne K n c n o p m a  

B UBnOVKaX CU-0, bya8T ~ ~ B M C ~ T L  O T  CTBnBHH KOrePBHTHOCTH PaCCBflHnfl  

HBUTPOHOB H b  OTABnbHblX nOMeHa 
!7/. 

Mbl B b l p a X a e M  6 n a r O A a p ~ O C ~ b  M . ~ . ~ H ~ ~ o B Y ,  E.M.CM~~HOBGKOU n 

A.H.Xona~y 3a nOMOmb B aTTecTaunn o b p a 3 u O B ,  B . ~ . A K C ~ H O B ~  n ~ . M . O C T ~ H ~ -  
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bnarypon  A.M. M AP. 
H e i i r p o n o r p a ~ u e c ~ a n  nowamaaq~n 5 7 ~ e  crpylcrype 
YBa2(CuI-xFex)306+ 6 

npose~en c~pyw~ypnubi  nekrponorpa~uecwbi  amanma cucrew 
YBa2(Cul-xFex)jO6+8 s AHanalMe wonqenrpaq~i 0 5 x 5 0.27. b n  ycnnenun 
W K T ~  ~ c m n b a o ~ a n a  ~aoronnan  cmecb, doraeennan na 95% Maronow 5 7 ~ e ,  a n  
noroporo worepenrnan WMna paccennnn nekrponos cyuecreeHho meHbue, uen y me- 
AM. Bce dpaaqu,  cohepraryte meneao /x  L 0,05/, Hueor rerparonanbnym crpyw- 
~ Y P Y .  c n a h  Mwemcat.wca c pocrocc x. Csepxnpoeo~nqne csokcrsa nabna~aorcn 
mnorb go x - 0,15. B HHTepOane 0 L x S 0,10 cwepmanHe meneaa s ~ J ~ M ~ H H  

Cu2 /nnocwocr~ Cu02/ 6 n ~ 3 ~ 0  K nynn. C panbnelwu pocrow K O M ~ ~ H T P ~ ~ M H  x = 
= xo + AX " H ~ ~ U T W H O ~ "  KOrUluecTsO menesa Ax npwepno pasnooepon~no pacnpene- 
nnercn M IX)JHLIHRM CUI /qenouw~ CU-O/ H Cu2. C WCTO* KonqenTpaqHH Fe npo- 
nopqwnanb~o pacrer coAepmawte wucnopoAa s qenwKax : 0,4 t 0,s aroma na 
o w n  warmon menesa. 

Balagurov A.M. e t  a l .  PI 4-09-60) 
neutron D i f f r a c t i o n  Local l z a t l o n  o f  5 7 ~ e  
i n  the S t ruc tu re  

Neutron d l f f r a c t i o n  ana lys is  has been used t o  study the c r y s t a l  s t ruc -  
t u r e  and i r o n  l o c a l i z a t i o n  i n  Cul and Cu2 s i t e s  o f  Y 1 ? a ~ ( C u ~ - ~ F e ~ ) 3 0  + B  fo r  
0 S x S 0.27. To enhance the d i f fe rence  i n  neutron s c a t t e r l n  from ku and Fe 
nuc le i  the samples ton ta in lng  i r o n  enriched by 5 7 ~ e  Isotope ?up t o  95%). 
The R ie tve ld  refinement o f  data was c a r r i e d  out and showed the tetragonal 
s t ruc tu re  (space group P4/mrm) f o r  a1 l i r o n  concentrat Ions a t  x 2. 0.05. 
The superconductive p roper t les  were found up t o  x = 0.15. For 0 6 x < 0.10 
region the i r o n  content In  Cu2 s l t e  i s  found t o  be c lose t o  zero. For higher 
concentrat ions x = x, +k (a,=, = 0.1) the excess o f  I r o n  bn i s  random1 y 
d i s t r i b u t e d  over Cul and Cu2 s i t e s .  The oxygen content i n  the Cu-0 chains 
increases p r o p o r t i o n a l l y  t o  the i ron  concentrat ion I n  the quan t i t y  0.4r0.5 
o f  0 per one Fe atom. 

The inves t iqa t ion  has been performed a t  the Laboratory of Neutron 
Physics, JINR. 
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