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H ~ C M O T P R  H a  O r p o M H u e  ycnexn 3 a  n o c n e A H n e  15 n e T  B o6nac~n 
~ e x ~ n r e c ~ o f i  c e e p x n p o e o A n M o c T u ,  B c e  eue OTKPUTUM O c T a e T c R  BO- 

n p 0 C  O BO3MOHHOCTH CO3AaHHR CBePXnPOBOAHHKOBUX HHAYKTHBHUX H a -  

~ o n n ~ e n e f i  a H e p r H n  / c ~ H H / .  CeoGc~ea c e e p x n p o e o A R u n x  / '/ , oco6e~-  
HO A ~ R  ~ ~ O T H U X  T ~ M ~ ~ P ~ T Y P  2 *  3 / ,  OTKPUBBIOT B03MOMHOCT b HCllOJlb ' 

~ O B ~ H H R  C ~ W H O B / ~ / ,  HanpnMep ,AnR BwpaeHueaHnR c y T o r H o r o  rpaan- 
K a  n o l p e 6 n e H ~ ~  3J leKTpO3HeprHH B C T p a H e  /pa6o~nk TOK - 1 MA, 
3HeprOeMKOCTb - 10 l4 AM/ / 5 / ,  AnR 0 6 e c n e ~ e ~ n ~  nHTaHHeM 60~10- 
BUX CHCTeM KOCMHUeCKHX 0 6 b e K f 0 8  Ha TeHeBOM YUaCTKe O P ~ H T U  

/ p a 6 o ~ ~ f i  TOK - 0,5 KA, 3 H e p r H R  100 K B T . U / / ~ / .  O T K P U T H ~  BYCOKO- 

~ e ~ n e p a ~ y p ~ o f i  c e e p x n p o e o A n M o c T n  /BTC/ M o m e l  n e p e e e p H y T b  T p a -  

AHuHOHHYe I lpeACTaBneHHR 0 I lPHOpHTeTaX B 3 H e p r e T H K e  ~oo64e. 
H M ~ ~ T C R  B BHAY C03AaHHe COJlHeUHUX 3 J l e K ~ p 0 ~ ~ a I i u k l f i  / K ~ K  Ha3eMHUX, 

TaK H KOCMHU~CKHX/ ,  C ~ O C O ~ H U X  KOHKYPHPOBaTb C TePMORAePHUMH 

YCTaHOBKaMH. 

OCHOBHUM ~ J I ~ M ~ H T O M  n p e o 6 p a 3 0 e a ~ e n ~  T o K a  B CnHHax R s n R e T c R  

y l l p a ~ n ~ e ~ b l k  C B ~ ~ X ~ ~ O B O A H U K O B ~ ~ ~  BeHTHnb 17/ HnH K ~ H O T ~ O H  la/, 
B KOTOPOM HCnOJlb3YeTCR H ~ ~ H H ~ ~ ~ H O C T ~  B ~ n b ~ - a ~ n e p H ~ f i  X a p a K T e p H -  

CTHKH /BAX/ e6nn~n T e M n e p a T y p w  Tc aasoeoro nepexoaa n 3  ceepx- 
n p O B O A R u e r 0  B HOpManbHOe COCTORHHe. KPHOTPOHU AJlR 3BM HMeIOT 

TOKH 0,05+0,08 A npkl MOuHOCTH PaCCeHBaHHR 1 o - ~  BT, KPHOTPOHU 

B c e e p x n p o e o A H n K o e u x  npe06pasoea~en~x AnR y c ~ o p n ~ e n e k  3 a p ~ m e ~ -  

HUX UaCTHu - 10 o 4  A H 10 61, C B e P X M w H U e  KPHOTPOHU ' 10 A 
n 5 . 1 0 ~  BT. 

B ~ a c l o ~ u e f i  p a 6 o ~ e  A a e r c n  o u e H K a  p a ~ n a u n o ~ ~ o f i  C T O ~ ~ K O C T H  

B T C - K ~ P ~ M H K H  npn " y ~ e p e ~ ~ u x "  nosax, a TaKme p a c c M a T p n s a e T c R  

BO3MOHHOCTb M o A H @ H K ~ ~ H H  n a p a M e T p O B  BTC C I l O M w b K l  0 6 n y ~ e ~ ~ n .  

A o ~ u ,  0 6 y c n o ~ n e ~ ~ u e  n c T o w n K a M n  ~ C T ~ C T B ~ H H O ~ O / ~ /  H HCKYC- 

c T B e H H o r o l i i i *  l i i  n p o n c x o m A e H n R ,  n o ~ a 3 a ~ ~  H a  pnc. 1 : 1,2 - B yc- 
K o p n T e n e  R A e p  / ~ n n a  H y K n o T p o H  / 1 2 / /  B H ~ T ~ H  n BHe r e n n e B o r o  KPHO- 

c T a T a  c o o T s e T c T s e t i t i o ;  4.5 - B u e t i T p e  B t i y T p e H H e r o  p a ~ n a u u o ~ ~ o -  
r o  n o R c a  3 e ~ n n  H OT K o p n y c K y n R p H o r o  n 3 n y ~ e ~ n ~  Con~ua n p H  Mem- 

nnaHeTHoM n o n e T e  c o o T s e T c T s e H H o ;  3 - B U e H T p e  H c K y c c T s e H H o r o  
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1 5 0  MKM, IlnOTHOCTbIO 1 , 2 3  ~ / C M  HMeeT A H a n a 3 0 H  PerHCTpHPOBaHHR 
~ o s u  OT l o 2  AO 2 . 1 0 3  rp, n n e H K a  ~ 4 1 7 - a - 2  T O W H H O ~  75 MKM nnoT- 
HOCT~IO I ,35 r /w3 - OT 1 o 3  AO 5 . 1  o 4  rp. Y c ~ a ~ o e n e ~ a  BOSMOM- 

HOCTb HCflOnb30BaHHR flfleHOK'A03HMeTPOB B UHPOKOM AHaf la30He nn3 
n3nyqe~un nom / 14/, O A H ~ K O  n o K a  D~ O n p e A e n n e T c n  B l l ~ e p ~ u ~ a x l i  
~ o s u  y - w 3 n y q e ~ u ~  0 6 p a a q o e o r o  H c T o q H u K a  'OCO B M a T e p u a n e  u n .  
n o r p e u ~ o c ~ b  B  TOM c n y u a e  He n p e e u u a e T  1 2 % .  H a  p u c . 2 ~  n p e A c T a e -  
n e w  P a c n p e A e n e H u n  Dij (x,  Y) . 

M ~ M ~ P ~ H H R  ~ 'U3nyqeHHR H ~ B ~ A ~ H H O ~  aKTHBHOCTH o 6 p a a q a  A 1  n p o -  
B o A w n u c b  r a ~ ~ a - c n e ~ ~ p o ~ e ~ p o ~  c G e ( L i ) - ~ e ~ e ~ ~ o p o ~ ,  uMewuM ~ Y B -  
C T B H T ~ ~ ~ ~ H U ~  0 6 ~ ~  - 4 0  cM3. Pa3peUeHHe CfleKTpOMeTpa COCTaBnR- 
no 2 , 9  K ~ B  no y-nHHHH C Ey = 1 3 3 2  K ~ B .  Ann PaCCTORHHR 1 CM 

OT HCTOqHHKa H BpeMeHH BblAepMKH 2 4  q IlOfly'4eHa MOU(H0CTb A03bl 
/ 0 , 5 1  +0,1/ .  10-  M K ~ P / C ,  COOTBeTCTBylOuaR C P ~ A H ~ ~  3HePrHH CneKT-  
p a  y-H3flyqeHHR / 5 5 7 2 5 /  K ~ B .  B e n u q u ~ a  MOU(HOCTH A03U,  H3MepeHHaR 
C ~ P H ~ H U M  A03HMeTPHlleCKHM n p u 6 0 p o ~ ,  COCTaBMfla 0 ,8  M K ~ P / C .  

0 , 8 7 . 1 0  -2 = 0 ,7 .1  o - ' ~  M K ~ ~ / c .  A O ~ Y C T H M ~ F ~  M ~ H O C T ~  ~ 0 3 ~  A n n  PYK 
c o c T a e n R e T  4,2 .1  o - ~  M K ~ P / C .  T ~ K H M  0 6 p a s o ~ ,  u e p e s  2 4  u nocne 
0 6 n y u e ~ u ~  c 0 6 p a s q a ~ u  BnonHe MQMHO p a 6 0 ~ a r b .  

Ha p u c . 2 6  n o ~ a 3 a ~ u  flume- 
p e H q u a n b H u e  c n e K T p u  n e p e u w u x  
(i) H BTOPH~HUX ( j )  q a c T u q  
B q e w p e  o 6 n y u a e n o r o  o 6 p a s q a ,  
p a c c q H T a H H u e  MeTOAOM M O H T ~ -  
K a p n o  no n p o r p a M M e  SUPER*. 
C T ~ T H C T H ~ ~ C K ~ R  flOTPeMHOCTb 
p e 3 y n b T a T O B  1 0 5 4 0 % .  Ann C n y -  

qaR ~ H ~ H H ~ P H ~ ~ C K O ~  MHMeHH 

+j (Ej ) 6 n w s ~ u  K nOKa3aHHbIM 
Ha p u c .  2 6 .  

A ~ a n u s  n o K a s a n ,   TO o6ny- 
q e H u e  n p o T o H a M u  c a ~ e p r u e i  
- 8 r 3 B  He COBCeM YAOBneTBO- 
pnTenbHo HMuTupyeT  CTeneHb A e -  
@ e ~ ~ o o 6 p a 3 o ~ a H u R .  O A H O ~  H3 OC- 

H O B H ~ X  ~ ~ H U H H  c 6 o e e  6 0 p ~ o e u x  
3BM RBnRlOTCR TRMenble R A p a  r a -  

C OTKnHK E ~ / A ~  naKTHqeCKHX KOCMHL(eCKHX ny- 
q e i  /- 44% BKnaA B 3 W e K T  A a -  

P u c  . 3  e l  F e / .  H a  pHC.3 BHAHO, H a n p u -  

* 
~IJI~HHOB A.C.  u ap. - B ~ 6 . :  E u ~ I ~ H o T ~ K ~  nporpaMM a m  p a c n e -  

Ta B ~ ~ W M O ~ ~ ~ C T B H R  VaCTUU BMCOKHX 3HepI'~fi C OaHOPOaHbIMH U HeOA- 
H O P O ~ H ~ H  cpeaam. M.: MBi AH CCCP, 1985, c . 3 0 .  

M a ~ e p u a n  AnR KPHOTPOHOB AonmeH uMeTb BblcoKoe y A e n b H o e  co- 
npOTHBneHHe p B HOPManbHOM COCTORHHH H 6 0 n b w u e  nnOTHOCTH KPU- 
TuqecKoro T o K a  j , ,  nocKonbKy ero ~ W ~ K T H B H O C T ~  OnpeAenReTcR 
COOTHOMeHHeM p j2 > 10' B T / C M ~  / ~ a 6 n .  1 / .  

c - K e p a M u ~ a  Y Ba2Cu3Q7 oTHOCHTCR 

K nePKOflRqHOHHblM ~ ~ P O B O A H M K ~ M ' ~ '  3' 16/. 

C x e ~ a ~ u q e c ~ a n  A u a r p a M M a  n e p e x o n a  
" ~ e ~ a n n  - H ~ O ~ R T O ~ "  n o ~ a 3 a ~ a  Ha 
p U c . 4 .  C O ~ ~ O T U B ~ ~ H M ~  eAHHHqHOrO KOH- 

T a K T a  MemAy M e T a n n u q e c K u M u  r p a t i y n a -  
MU P 3aBHCHT OT 06beMH06 AOnH MeTan-  
n a  p, .  C Y ~ ~ C T B Y Q T  TpM 0 6 n a c ~ u :  KA - 
K ~ ~ C C U ~ ~ C K U ~  AH3neKTpHK;  A n  - 0 6 n a c ~ b  

-. a ~ ~ e p c o ~ o e c ~ o r o  n o ~ a n ~ s a q u o ~ ~ o r o  ne- 
P. 

P u c  .4 
Ps p e x o n a ;  M - M e T a n n u q e c K a R  o 6 n a c ~ b .  

AnR OflHCaHHR I lepKOnR~HOHHblX CBepX- 
npOBOAHHKOB BBOAHTCR I l a p a M e T p  € r  

x a p a ~ ~ e p u s y n ~ u i  oTHolueHue n o ~ a n u s a q u o ~ ~ o ~  f  H n e p ~ o n ~ q u o ~ ~ o f i  
f p  AnHH B TOuKe @83080r0 f lepeXOAa T, / ~ ~ Y H K T H P H ~ R  nHHHR 

H a  p u c . 4 / :  

3 ~ e c b  V - 0,85;  V, - K P U T H L ( ~ C K H ~  HHAeKC /B TeOPHM nOKanH3aqHM 
vf  = l/. M ~ M ~ H ~ H H ~ M  n a p a M e T p a  p x  MWHO A O C T H ~ ~  ~ O ~ ~ L L I H X  c o n p o -  
T U B ~ ~ H U ~  B HOPManbHOM COCTORHHH f lpH COXpaHeHHM CBepXllpOBOAH- 
MOCTU: 
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Ann cpaeHeHuR yKamen,  TO 06nyqe~ne ~ e i ~ p o ~ a ~ u  

L a1,85 SrO, 15 CuO4 npu cP, = 1,3- 10 C M - ~ ,  / E  > 0,1 MsB/ npueo- 
AUT K YMeHbWeHCllO Tc Ha 2,7 K /23 / ,  C A P Y T O ~  CTOPOHU, 06Jlyqe~ne 
y - K B ~ H T ~ M U  ~ b , . ,  u,,, M ~ , s ,  npn ay = 5 -  10 l6 CM-' yweHbuaer Tc 

TOnbKO Ha 0,07 K / ~ ' / .  
Ha puc.7 n o ~ a 3 a ~ a  cTeneHb p a 3 ~ u ~ n ~  @asoeoro nepexoAa, eus- 

BaHHoro cneuuanb~o i  ~ e x ~ o n o r u ~ e c ~ d i  0 6 p a 6 0 ~ ~ 0 i  1251:  a - u s ~ e -  
HeHue uupuHu.nepexoAa o6paaua x = 20 /puc.5/ AO u nocne o6pa- 
6 0 1 ~ ~  COOTBeTCTBeHHO; 1 - A H ~ M ~ ~ H U T H ~ ~  OTKnUK MaCCHBHOrO 06- 
pasua x = 0,25; 2,3 - AuaMarHuTHue oTKnuKn nopowKoe c pas~epa-  
MU s e p e ~  cooTeeTcreeHHo 3 u 1 MKM. npu BUCOKUX TeMnepaTypax 



LaSrCuO 

Pwc . 7  

c n ~ ~ e 3 a  n oTmnra /850+900'~/  no o6uu~ok  TexHonornn KapTnHq yc- 
norntineTcfl no~epef i  oAtioro u3 KoMnoHeHToB TBepAoro pac~eopa/25/.  
B cnyuae 0 6 n y u e ~ u ~  H npu cneunanbnok ~ e x ~ o n o r n u e c ~ o h  0 6 p a g o ~ ~ e  
noTepn MaccM He na6no~ae~c f l .  3 @ @ e ~ ~  ywupeHnn nepexoAa n ~ $ 3 -  

Koe yMenbweHue ~ u a ~ a r ~ e ~ n a ~ a  06pasuoe npn oTKnoHeHnn OT cOcTa- 
BOB x = 0,25 /pnc.5/ n n 3 ~ e ~ e ~ u e  T, npn 06nyqe~nn /pnc.6/ MOM- 

HO 6uno 6u O ~ ~ R C H H T ~  COBMeCTHblM A ~ ~ ~ C T B H ~ M  ABYX @aKTOpOB: MHK- 

POHeOAHOpOAHOCTblO H HenOJlHtJM ~ @ I ~ ~ K T o M  Metic~epa / 2 5 /  / A L  - 3000' 
+5800 A /  1 6 / . K a ~ e ~ ~ ~ e ~ ~ a f l  3aBHCHMOCTb T, OT BTc-~epaMn~u Ha- 
XOAHTCR MemAy CTpyKTypaMu AI 5 n a a 3 a ~ n  weep en^ '231, oanatco npn 
a, < 10" C M - ~  3aMeTHblX ~3~eHeHn f i  He npOHCXOACIT / P H C . ~ / .  fl0310- 
MY KaMeTCR CTPaHHUM, qTO B HaWeM Cnyuae Tc H3MeHfleTCfl yMe npH 

aij - 10 '4 C M - ~  n D - 1 o4 r p  / ~a6n .2 / .  
B o n b ~ - a ~ n e p ~ u e  xapaKTepn- 

1 CTWKH /BAX/  dpasuoe  62 n A3 
n3nep~nncb AO n nocne o6nyue- 

YBa C w  0 HWfl B YCnOBHRX, yKa3aHHhlX 
B ~ a 6 n . 2 ;  ux noeeAeHne, notca- 
a a ~ ~ o e  Ha pnc.9, notca TPYAHO 

0 6 b f l ~ H ~ T b .  K ~ K  kl B / 2 3 / ,  ~a 0 ~ -  

HOM o6pasue j, yeennuneaeTcR 
/Ha ypoene HanpRmeHnR - 1 MKB/,  
a Ha ApyrOM YMeHblJlaeTCfl nOC- 

POAHOCTM C M ~ C U I T ~ ~ & ~  d + 5 = 
= 7+10 A / A ~ H H ~  K O T ~ P ~ H T H O C T H /  

\ 0' RsnRaTcR uAeanhHuMu UeHTpaMw 
20 3 0  i o  50 ' 6:. */cna nnHHnHra. a a ~ e ~ n u ,  u ~ o  Ha- 

Pnc .9 cToflqee BpeMR B Mnpe nnTepec 

K nccneAoBaHnn nnHHnHra c~n3nnc f l /  0 6 u u ~ 0  npn Manux d .< 5 
j, yMeHbwaeTcR noA ~ e i c ~ ~ n e ~  6ecnop f l~~a ,  T .  e. KorAa yMetibwaeT- 
Cfl n Tc/16/ ,  

npn 0, l  5 T 5 T, . 
n o ~ a  n 3 ~ e ~ e ~ n e  BAX u y ~ b  60nbue 3 ~ c n e p n ~ e ~ ~ a n b ~ o i  norpewno- 

CTH, TeM He MeHee He CooTBeTcTByeT n 3 ~ e ~ e ~ n n  no /5 / .  
n o c ~ o n b ~ y  o6nyue~ne AaHHhlX /n npyrnx/ 06pa340~ npononmaeTr 

. CR, Ae~anbHuh aHanH3 U ~ M ~ H ~ H H R  nx CBepxnpoBOAflunx xapaKTepn- 
CTHK 6 y ~ e ~  ony6nn~oea1-I B 0T~enbHok pa60~e .  
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