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O V e p e A b  C B R 3 b l B a e T  WHAYKTWBHO A B a  p e 3 0 H a H C H b W :  K O H T Y ~ ~ (  C M .  

p n c . 1 ) .  O6paseu ~ a x o n n ~ c ~  B sasope P j e p p n T o e o r o K o n b u a  n 
n p O H H 3 W B a e T C R  MarHWTHblM IIOTOKOM. 

B C B e p X n p O B O A R l u e M  COCTORHWM B 0 6 p a 3 u e  WHAYUkipyDTCR 

3 n e K T p H V e C K k l e  TOKW, IlpWBOAflDluWe K C H H X ~ H W D  obuero M ~ ~ H ~ T H O ~ O  

IIOTOKa. ~ T O C H ~ X ~ H W ~ ~ O T O K ~ ~ ~ ~ W C T ~ W ~ ~ ~ T C ~ ~ B T O ~ W V H ~ ~ M K O H T Y ~ O M  
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Pnc. l . ~ p n ~ u w n n a n b ~ a f l ~ n e ~ ~ p n r e c ~ a f l  c x e ~ a n 3 ~ e p e ~ n f l  

n n ~  cocTasneHHon HaMn M a r H n T H o A  uenn n e p e M e H H o r o  T o K a  

MOXHO n O K a 3 a T b .  '4TO 

r A e  N l = $ = N  - '4WCnO BWTKOB IlepBM'4HOA M BTOPMVHOA K a T y l U e K ;  

Rm - CYMMapHOe MarHWTHOe COnpOTMBneHMe UenM. 
~ ~ M M ~ H ~ H H ~ I A  @ e p p M T  MMEeT 0 ' 4 e H b  Manb le  n O T e p M  Ha  

TWCTEpe3WC,  n03TOMY e r 0  MarHMTHOe COnpOTMBneHMe - '4nCTO 

B e U e C T B e H H O E .  ~ ~ H ~ Y K U M R  B HCM H e  HaCblUaeTCR,  T.  e .  OTHOCMTenbHaf l  

MarHMTHaR npOHWUaeMOCTb bJ C T p O r O  nOCTORHHa M H e  3aBMCWT OT 

TOKa HaMarHW'4MBaHMR. 

M ~ ~ H W T H ~ R  U e n b  I I p e L l C T a B n R e T  c o 6 o R  T O p O M A a n b H O e  KOnbUO 

K B a n p a T H o r o  c e q e s n f l ,  c o c T o R m e e  n 3  T p e x  y q a c T n o s  : 

m e p p n ~ a  (vf>1o4 1, ~ o s n y l u ~ o r o  sazopa ( p Z  = I ) ,  c s e p x n p o s o n i i l u e r o  

o 6 p a 3 u a  B 3 a 3 0 p e ( p S < 1 ) .  B c ~  3TW Y'4aCTKM IIpOHM3blBalOTCR OUHWM W 

T e M  X e  MarHMTHblM IIOTOKOM, T.  e .  nPeUnOnaraeTCH, '4TO nOTOK He  

~ ~ ~ B ~ T B ~ R ~ T C R  n ~e p a c c e n s a e T c R .  

~ O ~ T O M Y  MarHMTHble COnpOTWBneHMR LlaHHblX Y' iaCTKOB 

cKnanb1eawrc i - i  n o c n e n o e a T e n b H o :  



M3MePReTCR aMnnMTyAa MH~yUMpOBaHHOrO CnrHana. ~ $ $ ~ K T O M  

I - n p o u e ~ ~ ~ o u  P ~ C C T P O U K M  K O H T Y P O B  M ~ I  npesebperaem,  T. K .  nonoca 
IIpOnYCKaHMR KOHTYPOB 3HaqWTenbHO Bblllle. 

Ecnn s a z o p  s a n o n ~ e ~  0 6 p a 3 ~ 0 ~  BTCfl nonHocTbu, Torna 

QopMyny [ 1 )  nnR aMnnnTynHslx 3 ~ a r e ~ n u  M O X H O  nepenncaTb B Bnne 

P s  - OTHOCMTenbHaR MarHMTHaR npOHMUaeMOCTb 06pa3ua BTCfl; 

- TonmnHa n nnouanb o6pasua .  

M3 @ o p ~ y n b l  [ 1 )  snnHo,  TO n p n  K O ~ @ @ M U M ~ H T ~  C B R ~ M  M / L = O ,  1, 

U, -200 M B  n q =30 aMnnnTyna cocTasnRes 600 ME, Y T O  ~ O ~ B O ~ R ~ T  

npaKTMqECKI.4 6 e 3  3neKTPOHHbU IUYMOB OCYUleCTBnTb aHanOrOByD 

0 6 p a 6 o ~ ~ y  cnrsana .  
M3 ( 7 )  RCHO,   TO B ~ I X O ~ H O R  cnr t iaq  U2 npRMo nponopunoHaneH 

OTHOCnTenbli0Fi MarHMTHOM IIPOHMUaeMOCThD 06pa3ua,n  eCnM A06~TbCs 

cna6on TeMnepaTypHon ~ ~ B M C ~ M O C T M  napaMeTpoB 9, n r , ,  T O  nepexon 

B CBepX~pOEO~flluee COCTORHlle BblRBnReTCR Pe3KMM CKaqKOM CHrHana 
U2 n p n  TeMnepaType nepexona.  

Ecnn o6paseu He 3 a n o n ~ ~ e ~  nonHocTbo s a s o p  no TonurnHe 

n /nnn  no nnouann, T O  [ 5 1  nerKo 0606u rae~c~  Ha  TOT CnyqaFi. nnfl 
6onee HeCMMMeTpMqHblX pe30HaHCHblX KOHTYPOB QOPMyJIbI [ 1 ) M ( 2 )  

CTaHOBRTCR 6onee rPOMO3AKHMM, HO OnHCaHHblM XapaKTep 

-3aBMCMMOCTEA COXpaHReTCfi.  TO X e  OTHOCnTCR K CnYqaiU, KOrAa 

n3MepeHne EeneTCR He Ha pe30HaHCHOFi YaCTOTe. 

Ha p n c .  1 npnseneHa 6 n o ~ - c x e ~ a  npn6opa. C n r ~ a n ,  C H R T ~ I U  co 
BTOPOrO KOHTYpa, YCMnMBaeTCR On~paUMOHHblM YCMnMTeneM B 10 
p a s ,  sbrnpRMnReTcR n n o n o ~  n crnRmnsaeTcfl m n n b ~ p o ~ .  M3 

IlOnYqeHHOrO CMrHana IlOCTORHHOrO TOKa BblqHTaeTCR O n O p H O e  

HanDRxeHne c noMolubD nocnenyDluero onepaunotiHoro ycnnnTenR, n 
3Ta Pa3HOCTb n O C n e  YCMneHnR A0 HeCKOnbKMX BOnbT n O A a e T C R  Ha 
sxon " Y o  nsyxKoopnnHaTHoro caMonncua. B b ~ q n ~ a ~ n e  perynnpyeMoro 

B P Y ~ H Y ~  OnopHoro aanpRxeHnR n o 3 s o n ~ e ~  M ~ Y ~ M T ~  CooTseTcTBymune 

YqaCTKM K p M B O R  U2=UZ ( T )  B YBenMqeHHOM ~ a c m ~ a 6 e .  
C n r ~ a n  c nnQQepeHunanbHon ~ e p ~ o n a p b t (  o n o p ~ a ~  TeMnepaTypa 

- TOqKa K M n e H M R  XMLIKOTO a30Ta)  Irepe3 YCkInHTenb ~OCTORHHOrO 

TOKa nonaeTcfl Ha axon " X u  CaMonncUa. T e p ~ o n a p a  

C ~ - K O H C T ~ H T ~ H B K ~ ~ ~ H ~ B ~ ~ ~ ~ ~ ~ ~ H ~ ~ ~ ~ ~ ~ H T O E O ~ O K O ~ ~ U ~ B ~ ~ M ~ M  
sazopa .  C n c ~ e ~ a ~ n l t e c ~ a ~  O I U M ~ K ~  ~ o n p e n e n e ~ n n ~ e ~ n e p a ~ y p b l ~ e  
npesblmaeT '1 K.  n e p m a ~ e n b  o6pasua  nnoTHo 3 a ~ n a q e ~  B 

~ T O ~ O ~ ~ ~ C T O E O M C T ~ K ~ H ~  H ~ O ~ P Y X ~ ~ T C R B  ~ ~ I T O B O A C O C Y ~ ~ ~ D ~ ~ ~ C  

X M ~ K ~ M ~ ~ O T O M .  f l o n o c ~ n x e ~ n n ~ e n n o s o r o p a ~ ~ o ~ e c n ~  M M ~ D U M ~ C R  

YpOEeHb C n r  Hans KOMneHCMpyeTCR C nOMOUbD CX eMbl BblqnTaHMR, 

AepXaTenb EblHnMaeTCR n3 XMAKOrO a3OTa n perMCTpHpYeTCR 

pa3HOCTHblft CMrHan B 3aBHCnMOCTt.I OT TeMIlepaTYpbl. 

B o c n p o n 3 ~ o n n ~ o c ~ b  n 3 ~ e p e ~ n ~ n p n o x n a x n e ~ s u  06pa3ua 

HeYAOBneTBOPHTenbHaR, Il03TOMYBCeM3MepeHnfl IIpOEOAMnMCb IlyTeM 

Harpesa ,  Korna HaMHoro n e r q e  nonnepxnsaTb TeMnepaTypHblR pexnM 

obpasua. Harpee o6pa3ua nponcx onnn cnoHTaHHo, 3a  c q e ~  ~ e n n o ~ b ~  
O~pyXaoueAcpenbl,  co  c ~ o p o c ~ b m  1 - 2  K / M U H ,   TO 0 6 e c n e q u ~ a n o  

s b ~ c o ~ ~ o ~ o c n p o n ~ a o n n ~ o ~ ~ b .  f l o n y q e ~ ~ a f l  ~ p n e a ~ n c n b l ~ b 1 ~ a e r 6 o n e e  

nnnMeHee ~ ~ ~ K M A C K ~ ~ O K , ~  ~ ~ B ~ C M M O C T ~ O T C B O ~ Z C T B ~ O ~ ~ ~ ~ U ~ ,  Ha 
CHRTne OnHOR KpMsOR Tpe6yeTcfl He 6onee 10-15 M n H .  

f lepen ~ a m n ~ , r ~  u n ~ n o ~  n s ~ e p e ~ n n  r e ~ e p a ~ o p  c n ~ y c o n n a n b ~ o r o  

HanpRNeHnRnOnC'TPaHBaeTCs Ha p e 3 0 H a H C H y D q a C T O T Y C B R 3 a H H b l X  

~ o ~ ~ ~ p o s ~ n p n 6 n .  1 5 ~ ~ u l n c n e r ~ a p a c c o r n a c ~ e ~ c ~ ~ ~ ~ o p o ~ y  
MeHbunx nnn60nbmnx ~ ~ C T O T ~ O C U ~ ~ ~ O C K O ~ O M ~ ~ O B ~ ~ R ~ T C R ~ ~ ~ ~ H M ~  

a ~ n n n ~ y n b l  cnrHana nepeMeHHoro ToKa no npn6n. 80% OT 

M ~ K C M M ~ ~ ~ H O ~ ) .  B s a ~ n c n ~ o c ~ n o ~ s ~ a ~ a ~ a s b 1 c n r ~ a n a n o o 6 e  
C T O P O H ~ I ~ ~ ~ O H ~ H C ~  B ~ I X O ~ H O A  c n r ~ a n  ~a ca~onncue  TaKxe MeHReT 

3HaK, TaK K a K  OnepauHOHHbIe YCUnHTenu '4YBCTBMTenbHblK@a3e. 

T ~ K M M  0 6 p a 3 0 y 3 ~ a ~  B ~ I X O ~ H O ~ O  c n r ~ a n a  3 a s n c n ~  OT HacTpoUKn 

CXeMbl n He R B n R e T C R  @n3MqeCKnM 3@@eKTOM. nnR n3MepeHMA 

~ O A X O ~ M T ~ D ~ O ~ ? @ H K C H P O B ~ H H M ~  3HaK.BaxeH He3HaKCnrHanaCaM 

no c e 6 e ,  a c ~ a q ~ o o 6 p a s ~ o e  n s ~ e ~ e ~ n e  cnr t iana .  

HWOB (YBa2C% O,., n  B i z  SrzCa ,CusOs) Tehmeparypa nepexona KoToFbrX 

6bma B npenenax 85-1 00 K. Tomuma n n a c m  He npesbuana 3 m, HX 

nnoluanb cocToenRna 10-120 M M ' ~  nMenn p a 3 ~ 0 0 6 p a 3 H y ~  GOPMY.  

T e ~ n e p a ~ y p a n e p e x o n a  ~e ~ a ~ n c e n a o ~ P I o p ~ b 1 n ~ o n ~ n ~ b l o 6 p a 3 u a .  
Hapnc .2 .  npnBeneHa n s ~ e p e ~ ~ a ~  s a s n c n ~ o c ~ b  c n r ~ a n a  

6 3 a n M H O ~ M H n Y K U ~ ~ 0 ~ T e M n e p a ~ y p b l .  B H ~ H o ~ ~ ~ K o ~ c H M X ~ H M ~  

cnrHana nnR YBC0,no K O T O P O M ~  M O N H O  OnpenennTb Tc, O H a  

o ~ a s a n a c b  94 K B xopoureM cornacnt l  c HI23aBnCHMbIM 



Y e T b l p e  X 3OHAOBblM E J M e W H U e M .  b Bi2Sr2CalCu,0, 3 T 0  C H M ~ H U ~  8 b 1 p m l i 0  

H e  T a K  p e 3 K 0 ,  C Y U e C T B Y e T  O f l p e A e n e H H b l f l  T e M n e p a T Y p H b l A  

n n ~ e p e a n ( o ~  100 no 110 K) ,  rne  n p o n c x o n n T  nepexon B 

c e e p x n p o e o n R a e e  C O C T O R H H ~ .  

n a n b ~ e u m n e  O C O ~ ~ H H O C T H  cn rnana  B ~ ~ W M H O R  n H n y K u n n ,  

no-BWAWMOMY, O ~ ~ R C H R D T C R  MarHMTHOU W C T ~ ~ K T Y ~ H O U  

H ~ ~ A H ~ P ~ A H ~ C T ~ D C B ~ ~ X ~ ~ O B O A H M K ~ M C ~ ~ ~ O R T ~ M ~ ~ ~ ~ T ~ ~ H ~ ~  

3 a B H C W M O C T b D n a p a M e T p O B  K O H T Y p a ,  HaKOTOPblX 3 n e C b H e 6 y n e M  
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