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I 
~ a c c h l a ~ p m a e ~ o ~ ~ :  mmep~m cwcrerda T ~ H H ~ & . H ~ O C  nepexono~, B 

KOTOPHX MOBLeT IIPOBCXOaBTh 0.4fi03n.eXT~HHOe TYHHeJUQOBBme. B ~ H -  

ssvIeHTHm cxetm a~off  cucTem npeacTaanena Ha pnc. I: caesa nox- 

IMoPeH HCTOWHK Hanpmem V- , cnpam - HCTOYKJ~X Harrpmem 
U+ ; y2* -no~erawanarysaos~) ,  4 5 i . N  . i s d - 5 -  , 

. = - , jPUI1 . = V+ i - 3 a p m  Ha ~ ~ T o ~ H ~ o H T ~ H ~ ~ ~  

x&eHcaTopax (l,)democTu C , 1 s t ~  X + l  , i 7.5 h ; 
N @$' - 3a&WlH Ha " B ~ P T L I K ~ J I ~ H H X "  KOH,JJ%HCaTOpaX (=) BMKOOTE C , 

I 
j,. r i N i s j  + W - L  i (2. .. - Ha M ~ l w a x w  xoweHcaTopax 2 .  
emocTw C. , i r  L 5 N , i 4d r m . 



3neca T - T e m e p a q p a ,  g - n o c T o m H a n  b n a w a ~ a ,  R - conpo- 

T m e m e  TyHHenbHarx nepexoaoa, e - sapqq a n e ~ ~ p o n a .  Ilpeanona- 

I'aeTCII, ¶TO BMKOCTb C H TYHHeJBHaII ~ B O A K M O C T b  & AOCTaT09110 

MaJIH : 

h, r/)i 
1 A/ h 8. U h-l - a  

F = z x 3  + + F * + z z % & +  
j=i i z i  2C jZi i=i i= i  2 C  

COOTBeTCTBeHHO. E c n H  X e  3JIeKTpOH TYHHeJWYeT B "B~PTHKBJI~HOM 
t 

isi A N ,  2 5) 4 h-i; - (4)  
Q i k s  - Q;+, , + ,,,-I + a';, = e n,, 

> 

a , .  a ; , ,  - a,, + Q:,, = en;, .  
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Sneca a Amee ni j - PacnpeAeneHne anernpo~os B ysnax cncrem 
I 

RO T . Y H H ~ ~ B a H ~ ,  AX;. = X;j - 
ij . M 3  (11) nocne pma ane- 3 

MeHTapHnx npeodpaaosa~ni noJIyrynaeM 

HanpaaneHne mmeHwi - Home A 5 ; .  O T ~ I ~ ~ ~ I O T C R  OT cTapnx A X i i 
J 

3HaXOM. 3JIeKTpOH TYHHeqeT 3 ( ) B (io jptf) , TO 

nposepKa (3) aKsnsaneHTHa nposepxe 

B aToM cnyrynae 



~ P H  nepexone a n e K T p o H a  U s  ( i , j. t i )  a 
i q  ) o6e WCTH 

(15) IIpOCTO MeHRMT 3HaK.  &W 3AeKTpOH I I p O T y H H e J u q O B W  B CMCTelly 

sepes ~ p a h i ~ ~ f i  ~ ~ B H R  nepexon, TO n p o B e p K a  

4. O J U I O ~ J I ~ K T ~ O H H H ~  COJUTOHH 

B IIPoTJZU~HHOB ( IV " d. ) E ~ ~ M ~ P H o B  C'PPYKTYPe C W e C T B Y O .  

yememare p e r n e H m  

Ta~oe  PellIeHiie IIOJrJ'WeTCfI E13 ( I21 nPE1 YCJIOBkTH, YTO B T ~ H H ~ J I ~ H o ~ ~  

CTPYKTYPe e C T 6  OE)IH 3JeKTPOH.  P ~ C I I O J I O X B H H ~  B y 3 X e  B o Li 

- # 4 -f . Ha pac. 2.3 n p e n c T a a n e H o  pacnpenef ieneaUe no- 

T e w a J r o a  B CMcTeMe n p ~  N= h = 2 3  , = i H. [io, j,) =@3,13) 

( 1 3 ,  U) C O O T B ~ T C T B ~ H H O .  

H3 (111, (12) c n e W e T ,  ¶TO n p H  t9-- =q = 0 3 ~ e p r m  orno- 





Bcero rrpoTyHHewosaTb B ueHTpaJIbHym uenowy. 6egpa3nm~o cnesa 

/ 

n o n y n e ~ ~ o e  aHamTmecKoe s ~ a s e ~ ~ e  I& xopo~uo cornacyeTcs c pac- 

neTHm. Ha p ~ c .  4 npmenem rpaQxm B~BHCEIMOCTH y n e n ~ ~ o i  ~ O T -  

HOCTB COJIHTOHOB OT BHelllHerO nONI. ~ H R R  WCTb ITeTJIH rEICTepe3HCa 

oTsesaeT np~~ow xow (OT MeHbunxx 3~auemB V K 6omm). npa 

BTOM B MWCTBe HaYaJIbHOFO COCTOIMIUI HCllOJIL3YDl'CR ha' , OTBe- 

narawe rrpenmylqeB cTyneHH. B e p m  sacTb r p a Q m  oTsenaeT 06parr 

How X O a ,  P ~ C Y ~ T H  rrpoBomncb HJIR N ' 9 , m = 10, & = % L, 
T = 0 . lTp~ v= 4 68 eh B c x c m e  WT wterwpoHoB. Up, 

u: o,? e/c ecTa omm sneKTpoH. noporo~oe rsayeme ilanpaxesm, 

COC¶klTalIHOe no @OpMJ'JIe (17) paBH0 5 s 9 6829e/c . . CpaBHeliW 

H a  PHC. 5 llpHBeZeHH I'PB@HKM 38BHCMMOCTH yZeJIb~0fi NIOTHOCTM COJLA- 

TOHOB OT BHemHero nom B OmoMepHoM cnysae: /V= 9 0 ,  = , 
01 = 0/ 1 ,  T= 0 . hml0, 9TO CTYneHH "V~PTOBW J I ~ C T H ~ "  IIMemT pas- 

wwym mpmy. B omoMepHoM cnyuae donee R ~ K O  BupsvReHa neTm 

I. H.C.Eaxsarro~. I'.C.Kasaw, I{. I{.hxape~, C.II.Cepm~osa - Omo- 

3neKTpOHlfHe COJUlTOHH B OmOMePHHX TYHIIeJbHHX CTPYKTYPBX. 

$31\0, T. 95, Bm. 3, MapT 1989, CTp. 101&1021. 

2. K.K.LIkharev;;-Correlated d i s c r e t e  t r a n e f  e r  o f  e i n g l e  e l e c t r o n s  

i n  u l t r a e m e l l  t u n n e l  funct ions.  IBM J. o f  Res. and Dev. vo1.32. 

N 1, January 1988, pp. 144-158. 

Kaaaua T.C., Hanmaposa R . A . ,  Cepnc~oea C.H. Pll-89-703 
O C \ ~ O ~ ~ ~ K T P O ~ ~ U ~  COnHTOHU B nBYMePHUX TynHknbIi~X CTPYKTYPaX 

nonyuenu Rnnue aopuynu pesennR CncTeuu paanocrnux ypaenennir, onncueaaqnx 
pacnpenenenne norenunanon B yanax gayuepnofi rynnenbnoir c r p y ~ r y p u .  Ao~aaano, 
r r o  uauenenne cao6o~noi1 3neprnn npn Tynnennpoeannn paeno H ~ H ~ H ~ H H D  norenuna- 
noe e Yanax , uemny KOTOPUMH ~ P O H C X O ~ ~ T  o6uen sne~rponoe . A n a n n ~ u ~ e c ~ n  nafinenu 
@pMa H C B O ~ O ~ H ~ R  3HePrHR O~nnOunOr0 COnHTOHa B n ~ y ~ e p t i o i r  T y ~ ~ e n b H ~ k  CTPYKTY- 
pe, a Tame noporoaoe anauenne enewnero norm, naunnan c Koroporo connronu 
B X O ~ R T  B CTPYKTYPY. Llncnenno npouonennpoeanu crarnlrectcne COCTORHHR, BUUHC- 

nena ~ ~ B Y C H M O C T ~  ynenbnoir nnornocTn connTonoa o r  enesnero norm. 3rd aaancn- 
uocrb m e e t  BHA "uep~oeoir necrnauu". r ~ c r e p e a n c  B neyuepnou cnyuae tie raK 
RPKO BUPaMeH, KaK B OAHOMePHOU. 

Pa6ora eunonnena B Jla6oparopnn eu~ncnnrenbnoir TexnuKn n a a ~ o u a ~ n a a ~ n u  
OHIIH. 

I Ipenpmr 0 6 a e ~ e ~ ~ o r o  m c r u t y r r  RLI~PHUX nccneaos~~CI.  m6~1 1989 

Kazacha G.S. ,  Madjarova J.D., SerdJukova S .  I. PI 1-89-703 
Single-Elect ron So l l tons  I n  Two-Dlmenslonal St ructures 

E x p l l c l t  formulas f o r  the  s o l u t i o n  o f  a system o f  d i f f e r e n c e  equatlons 
descr lb lnq  d l s t r l b u t l o n  o f  e l e c r t l c  p o t e n t l a l  I n  the  nodes o f  a two-dlrnenslo- 
na l  tunnel -Junct lon s t r u c t u r e  a r e  obtalned. I t  1s proved t h a t  the change o f  
f r e e  energy I n  tunnel lng I s  equal t o  the  change o f  p o t e n t l a l s  I n  the  nodes 
wh l c h  exchange e lect rons.  Shape and f r e e  energy o f  the  sing1 e-el ect ron sol l ton 
I n  the s t r u c t u r e  as we l l  as the  threshold value o f  the  external  f l e l d  corres-  
ponding t o  InJec t lon  o f  the s o l l t o n s  I n t o  the s t r u c t u r e  a re  found. Dependence 
o f  the  s p e c l f l c  densl ty  o f  the  s o l l t o n s  on the  external  f l e l d  a t  the s t a t l c  
s t a t e  o f  the system I s  ca lcu la ted  numerically. The dependence e x h l b l t s  d e v l 1 4 s  
s ta i rcase  s t r u c t u r e  w l t h  a hysteresis whlch I s  not  so s t rong ly  pronounced as 
' In  the one-dlmenslonal case. 

The l n v e s t l g a t l o n  has been performed a t  the  Laboratory o f  Cmput lng 
Techniques and Automatlon, JINR. 

Preprlnt o f  the Jolnt Inrtituta for Nuclear Remarch. Dubm 1889 


