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B ~ e a e ~ a e  

~ ~ B ~ C T H O ,  VTO MenJIeHHbIfi 3J IeKTpOH.  IIOMeUeHHbItt B H O H H ~  KpHC- 

T a n n ,  coanae~  BOKPYr  c e d R  odnac~b n 0 K a J I b ~ O f i  n o n ~ p ~ 3 a u u u  c p e n H .  

B C n e n C T B U e  V e r O  er0 3 H e p r U R  nOHHXaeTCR.  n p H  EBHXeHHH 3 n e K T p O H a  06- 

Ha KBaHTOBOnOJIeBOM R3b1Ke 3 T O  0 3 H a V a e T ,  VTO 3 n e K T p O H  n O n R p H 3 y e T  @I- 

H O H H ~ I R  B a K y y M ,  H n p o u e c c b l  H c n y c K a H H R  u nocnenyauero n o r n o m e H a f f  BHP- 

TyaJIbHblX @IHOHOB n p H B O n R T  K n e p e H O p M I l p O B K e  3 H e p T H H  3 J I e K T p O H a .  T ~ K H M  

0 d p a 3 0 ~ ,  n 0 n R p O H  - C B R 3 a H H O e  COCTORHHe 3apRXeHHOfl  VaCTUUbl B OKpy-  

XaK)ueM er0 KBaHTOBOM CKanRpHOM none. 

Ecnrr B cpene paCnp0CTpaHRK)TCR N 3JIeKTPOHOB, T O  BO3MOXHtJ np0- 

UeCCbI o d ~ e ~ a  @ H O H ~ M H  M e W y  HHMU, VTO IIPHBOnHT K CHJIaM IIPHTRXeHHR. 

~ O ~ T O M Y  MOXeT 0 d p a 3 0 ~ a T b C R  C B R 3 a H H O e  COCTORHHe N nOnRpOHOB. n p H  

HOCTb O ~ ~ ~ ~ O B ~ H H R  C B R 3 a H H O r O  COCTORHHR EBYX nOnRPOHOB B g1 pa3 

C n o B a M H ,  B peXUMe cnadott CBR3H nOnRpOHbl COXpaHRIOT CBOK) HHnHBHny- 

B p e x u M e  c s n b H o i i  CBRBH npoueccn o d ~ e ~ a  @IHOH~MU yxe H e  nonaa- 

JIeHbl, T a K  VTO B 0 3 H U K a e T  C B R 3 a H H O e  COCTORHHe N 3J IeKTpOHOB,  OKPYXeH- 

HbTX O ~ ~ & H M  O ~ J I ~ K O M  BHpTyaJIbHbTX @HOHOB. ~ O ~ R P O H ~ ~  nOJIHOCTbD TePRK)T 

CBOK) HHHHBHnYanbHOCTb,  a 3 H e p T H R  T a K O r O  COCTORHHR AOnXHa CHIIbHO 



H ~ I J ~  P a 3 M e P  CACTeMbI.  Torna n O T e H U U a J I b H a R  3 H e P r U R  B 3 a H ~ O n e f i C T B B f f  n a p b I  

Y a C T H U   dyne^ U M e T b  I l O p R n O K  - q L / R ,  a n J I R  n O n y Y e H U R  IlOJIHOfi n O T e H U U -  

a n b H O R  3 H e p r H H  : I a n 0  YMHOKUTb 3 T y  B e n U Y U H Y  H a  VUCJIO nap N (  I $ - 1  ~ ~ ' 2 .  

K u ~ e ~ u V e c K a f f  a H e p r a R  ~ a m O f i  n a c T u u i a  pama no n o p R n K y  B e n u s a H b r  

1 / 2 p R 2 ,  a n o n H a R  K u H e T x s e c K a R  3 ~ e p r u ~  - B N pa3 d o n b w e .  Torna 

3 H e p T U R  O C H O B H O r O  C O C T O R H H R  CUCTeMbI B a e T C R  B b I p a l R e H H e M  

r(0CTHraDll lHM MIiHUMYMa n p U  = 2 / p q Z ( ~ - 1 ) .  Haxonu~ B U T O T e ,  Y T O  

N ( N - 1 1 2  

n e n a p y e T  N - ~ O J I R P O H H ~ I J ~  K n a c T e p ,  y ~ a 3 b r ~ a s i  H a  x a p a K T e p H y m  r~"-aa~ucu-  

M O C T b  3 H e p T H U  O C H O B H O r O  C O C T O R H H R  O T  Y H C J I a  Y a C T U U .  

C B R ~ ~ H H O ~  C O C T O R H H e  E B Y X  n O n R p O H O B  H C C n e n O B a J I O C b  HaMA B pado- 

T e l l ,  me snepme d b l n o  y K a a a s o  H a  a H e p r e T m e c K y a  B i a r o n H o c T b  odpaao- 

B a H H R  MaKPOCKOlIHYeCKUX l lOnRPOHHbIX K n a C T e P O B .  M O X ~ T  l I O K a 3 a T b C R .  Y T O  

C y U l e C T B y D U U e  M e U y  3 n e K T p O H a M E l  K y n O H O B C K U e  C H n b l  O T T a n K H B a H U R  d y n y ~  

n p e n R T C T B O B a T b  odpa30sa~um N - ~ O J I R ~ O H H O ~ O  K n a C T e p a .  O ~ H ~ K O  3 n e K T p O H  

- @ H O H H O ~  B ~ ~ H M O ~ ~ ~ ~ C T B H ~  C a M O  B M e e T  K Y n O H O B C K O e  l l O B e n e H H e ,  U R C H O ,  

Y T O  n p H  n O C T a T O V H 0  d 0 n b W O R  K O H C T a H T e  C B R 3 U  ~ ~ ~ K T P O H - @ H O H H O T O  B 3 a -  

U M O n e f i C T B H R  3 n e K T p O C T a T U Y e C K H e  C U n b l  H e  C M O r Y T  B O C l l p e n R T C T B O B a T b  

CJIURHUD n O n R p 0 H O B  B K n a C T e p .   TOT X e  B h l B O n  C n e n y e T  H 3  p e 3 y n b T a T O B  

3 a n a V U  0 n O B e A e H H A  O T A e n b H O I ' O  n O J I R p 0 H a  B none H e l l O n B H X H O r O  K y n O -  

2) 
H O B C K O r O  3 a p R n a  . 

O d p a a o ~ a ~ H e  n O n R p O H H b I X  K n a C T e p O B  C H H 3 ~ 0 f i  (38 C V e T  6 0 n b ~ 0 r 0  

N) a ~ e p r a e f i  M o x e T  n p a s e c T u  K H a r p e s a H u D  K p H c T a n n a .  n p ~  IIOBbIWeHIIH 

T e M n e p a T y p b l  ~WKTIIBH~R K O H C T a H T a  ~ J ~ ~ K T P O H - @ H O H H H O ~ O  ~ 3 a H M O L l e f l -  

C T B H R  Y M e H b W a e T C R  - IIOJIRPOH " p a 3 1 1 e ~ a e ~ ~ R " 3  ' 4!  TO, B C B O D  O V e p e n b ,  

M o x e T  n p u B e c T u  K ca~opa3pyrne~u~  n o n R p o H H o r o  K n a c T e p a .  H e n a ~ ~ H e  

C e H C a U H O H H b l e  p e 3 y n b T a T b I  no " X O J I O ~ H O M ~  c H H T ~ ~ ~ "  B p R n  JIM M O r Y T  H a f l ~ H  

O ~ ~ R C H ~ H H ~  B P a M K a X  R n e p H O f i  411311~11. H ~ ~ ~ B U C H M O  O T  T O T O ,  n o n T B e p -  

n R T C R  3 K C n e P H M e H T b I  ~ O H C ~  H @ J I ~ R w M ~ H ~  H n H  H e T .  BO3MOXHO C Y l g e C T B O B a -  

H H e  H H T e p e C H b I X  T e M l l e p a T y p H b I X  ~WKTOB B P a h 4 K a X  4 1 1 3 8 ~ 1 1  K O H f i e H C B p O -  

B a H H O r O  C O C T O R H H R .  B H ~ C T O R U ~ R  p a d o ~ e  MbI y K a 3 b l B a e M  H a  O n H H  a3 HUX. 

P a d o ~ a  uocTpoeHa c n e n y l o u n M  0dpa30~. B n e p B o M  paanene 

n o n y v e H o  n p e n c T a B n e H u e  n n f f  C T a T c y M M b r  C M c T e M b I  N n o n R p o H o B  B 

sane u H T e r p a n o B  no ~ Y T R M .  BO BTOPOR V a c w  c ~ O M O U ~ ~ D  B a p H a u u o H H o r o  

M e T o n a  Mbl n a e M  O U e H K y  3 H e p r H H  O C H O B H O r O  C O C T O R H H R  CHCTeMbI.  B 

T p e T b e M  p a 3 n e J I e  C O r ( e p 8 a T C R  O U e H K H  B 0 6 c y ~ e ~ u f f  P O n H  T e M n e p a T y p b I .  

+ VC lri-rj 1 )  . ( 1 . 1 )  

3necb r i  H pi - K O O p n U H a T a  H H M n y n b C  i- r0 3 n e K T p O H a ,  ak - 

a M n n a T y n a  k -  f i  MOHH @HOHHOTO n o n R  c a H e p r H e R  kk, a v 1 -  1 )  = 

e z /  ( r i - r j  1 - l l O T e H U H a J I  KYJIOHOBCKOrO O T T a J I K H B a H H R  i - R  H j - R  V a C T H U .  

1 )  r a m n b ~ o ~ ~ l a ~  ( 1 . 1 )  u cnonbao~anc~  H a m  nps N-2 B p a d o ~ e  n n R  H c c n e -  

8 O B a H H R  C B R 3 a H H O r O  C O C T O R H H R  n B Y X  n O n R p O H O B  H n e ~ p H 3 0 ~  C C O a B T O p a -  

5) 
MU l l p H  H 3 Y V e H H H  O n T H V e C K H X  CBORCTB n B Y M e P H O T 0  3 n e K T P O H H O r O  ra38 . 

A r r ~  O n T u V e c K o r o  n o n R p o H a  @pemxa O ~ W H O  nonaram 



A 

P~CCMOTPHM O n e p a T O p  z = ex~(-pH) l@:,c@l , rile I@', - H e K O T O p O e  
h 

npou3~onb~oe  C o c T o R H u e .  Onepa~op Z 3 a n a e ~  pacnpenenesae T u n a  K a H o -  

Eo = - lim In Z , H (Vn) = En 
P* 

Bb160p p a 3 J I U Y H b I X  C O C T O R H U ~ ~  I@, n p U B O n U T  K pa3JIUYHblM r p a H U Y H b I M  Y C n O -  

BURM B @ Y H K U U O H ~ J I ~ H O M  K H T e r p a J I e  n n R  z , Y T O  H H K a K  H e  B J I H R e T ,  K a K  

sumo u3 C o o T H o u l e H u R  (1.2). H a  O n p e n e n e H u e  a H e p r u u  Eo . M 3  coodpa- 

x e H a a  y n o d c ~ ~ a  ~ ~ 6 e p e M  I@, B B u n e  

Y T O  n p A B O n H T  K HYneBbm( r p a H U Y H b m (  Y C n O B A R M  B N - K ~ ~ T H O M  H H T e r p a n e  

no n Y T R M  n0 KaXJOn U 3  n e p e M e H H b I X  U H T e r p U p O B a H U R .  

BJIR z M O ~ O  n o n y s s T b  cnenyaqee n p e n c T a s n e H u e  yepea N - K P ~ T H ~ ~  

KOHTUHyaJIbHbIf i  U H T e r p a n  

N  P 
S [ X ~ , . . . > X ~ I  = - 5 1  Ix: de, 4 

i = i  o 

P 
- 1 Ids V( lxi (fi)-xj ( 6 )  1) . 

i c j  0 

B b r ~ o n  @OPMYJI I 1 . 3 - 4  1 n J I R  n B y X  n O n R p 0 H O B  C c n e p m T c R  B pa60~e1 ' A - 
6e3 oco6oro T p y n a  p a c n p o c T p a H R e T c R  H a  c n y s a f i  n p o u 3 ~ o n b ~ o r o  N . He- 

n O C p e n C T B e H H 0  B U n H 0 , Y T O  n e f i ~ T B U e  c 1 . 4 1  U H B a P U a H T H O  O T H O C U T e J I b H O  O n -  

HOBpeMeHHbIX T ~ ~ H c J ~ R L ~ U R  B C e X  K O O p n U H a T  X1 ( ' )  H a  ~ O C T O R H H ~ I R  B e K T O P  a: 

T a K  Y T O  

B n a n b H e R u e ~  npu o u e s K a x  @ y H ~ u u o H a n b H o r o  umerpana ( 1 . 3 - 4 )  



I1 
z 0
 

Z
 

b
 

U
 

S
 

0
 

a
 
a
 

G
 

G
 

b
: 

S
 

0
 

x
 

x
 

@ 
S 0
 

S
 

U
 

U
 

x
 

0
 

m
 

fi 
z 

0
 

x
 

m
 

m
 

0
 - 

x
 

N
 

U
.

 
0
 

c" 
Q

 
S

 
b
: 

h
 

S
 

a
 

m
 

a
, 

t- 
x
 

U
 

m
 s
 

a, 
m

 s
 

x
 

a
 

X
 

0
 

x
 

D
 

x
 

a
 

a
, 

m
 

=
I 

0
 

b
: 

U
 

b
 

b
 

Q
 

a, 
m

 u
 

3
 

x
 

1
 

U
 

X
 

u
 

C
 rs 

X
 

D
 

0
 

aJ 
x
 
I
 

S
 

t- 
V

) 
m

 
b

:
.

 
S

 
r
4
 

m
 

b
 

- 
U

 
3
 

I 
a

0
 

a
 

s
 

E
g

x
 

C
b

U
 

C
 X

 
S

 
U

 
S

 
3

t
-

r
a

 
U

O
C

 
0
 

m
 

b
: 

m
 

U
 

t- 
6
 

X
B

S
 

$
g

g
 

S
 

S
 

U
U

O
 

x
 

G
 

0
 

s
 

a
s

u
 

G
=

I
U

 
c

a
t

-
 

m
$

i?
i 

3 
2 

o
a

a
 

c-. 
b
 

U
X

b
:

 
E

8
2

 
t- 

S
 

.
U

 
S

 
s
 

2
 c
z
 $ 

a, 
x 

4
: 

S
o

:
 

t- 
m

 
m

o
m

 
a

b
m

 
t- 

U
 

x
 

m
 0
 

a
3

f
i

 
3
 

0
 

U
 

x
 

a
, 

x
 

S
T

0
 

p
g

 
S

t
-

I
 

m
u

x
 

P
r

S
O

 
a, 

a
 

s
 

b
 

a, 
x
 

a
z

a
,

 
s

a
r

 
m

x
m

 8 
c?' 

S
 

I
 

w
 

2 
N

 
a, 

- 
3
 

0
 

0
 

L
 

P 
b
: 
6
 

R
 

0
 

a
 

a
, 

S
 

- 
x
 

0
 

3
 

8 
S 

I 
m

 
g % 

"1, 
c 

2
2
 

cd 
s
 

@
 

U
 

PI 
0

 

"1, 
E $ 
m

 m 
C
 

u
 

p $ 
r
o

b
 

0
 

G
 

a
 

I I 
- 

x 
w

5
 

h
 

I 
X

 
- 

ro 
z
 

(0
 

- 
A 

$
 

- 
T

 
Y

 

". 
V

 

a 
2
3
 

C
r
+
G
 

- 
;I 

N
 

\
 

0
 

N
 ?
' 
I
 P
 

C
 

0
 

x 
1
 

- 
a
 

U
 

m m
 

- 
b
: 

ai 
3
 

0
 

Q
 
2
 

2
G

G
-

 
Q

 
m

z
g

2
 

3
a

x
x

 
s
 

m
 

a, 
C

C
Z

3
 

t- 
0
 

0
 

0
 

x
 

a, 
x
 

m
 

L
B

g
X

 
"

8
$

1
 

8
n

o
a

 
n

=
r

c
x

 
u
 

m
 

a
 

s
m

s
 

I
 a

 
a
 

m
m

W
X

 
t

-
m

s
~

 

ti 
% g 

8
 

s
x

s
 - 

a
a

m
x

 
O

R
-

S
 

t- 
m

 
x
 

x
 

t- 
0
 

a
 

(
U

U
h

a
,

 
g

o
 
a
, 

a
 

x
 

U
 

t- 
.

x
 

a, 
b
: 

Q
 

u 
a

R
 

t- 
a
 

:
2

2
b

:
 

o
a

m
s

 
s
 

s
 

x
 

U
O

b
:

 
0
 

0
x

2
 

x
 

m
 

2
5

2
a

"
 

s
3

s
m

 
0
 

m
 -

g
z

 
0
 

S
 

a
, 

4
S

R
s

 
X

C
a

l
 

b
S

s
m

 
a
l 

s
 

S
 

m
 

z 
t=" 

g
s

a
l 

S
B

Z
 

c
a

m
 

o
c

m
 

- 9 
b
 

0
 

- 
"
I
 

- 
- ?' 

I 
- C

Z 
C?- 

- 
c?' 

?. b 
2 

- 
I 

I1 
b 

- ?
' 

c?' 
- 

s
 

2
 

C' 
u
 

bqr 
I, 

I 
0
 

x
 

.
a

a
l

 
C

 
t: 
U

 
LQ

 
0
 

S
 

x
 

1
 

.A 
7
 

x
o

z
 

U
 

c-. 
m

 
a

l
b

a
 

a
 

U
. 

b
 

a
o

a
 

I
a

o
 

0
 

u
 
'
b

 
C

 
U

 
b
 

d 
m

 a, 
o
 

C
 m

 I
 

m
 a
 

X
S

I
 

O
W

U
 

s
a

b
 

3
m

x
 

x
 

C
 

x
.

 
X

 
r'j 

0
 

*
 

u
 

C
 

a
s

s
 

S
 

m
 m

 
X

b
r

a
 

a
l 

0
 

fi 
x
 

IS
 

a, 

U
 

0
 

X
f

i
O

 
a
l 

fi 
t

-
d

o
 

a
~

a
 

a
h

0
 

5
a

E
-

 
m

 S
 

0
 

X
I

X
 

m
 

s
 

O
U

U
 

o
 

x
 

t: 
0

0
-

 
a
 

,
.
 

C
 

- 
.

c
a

,
 

.
m

s
 

m
 

'
 

a
l 

E- 
m

 u
 

X
E

-
s

 
m

 U
 

a
, 

x
o

s
 

m
 

1
 

cd 
a
l 

0
x

0
 

a
 

b
 

f
i

m
u

 

S
~

I
 

s
b

o
 

f
i

m
f

i
 

o
 

a
m

 
I

D
S

 
a
 

s
 

z
m

a
l

 
I
 

x
 

x
 

I 
a
, 

b
 

I
 a

l 
a
l 
I
 

a
 

m
 

a
l 

a
 

c
 

m
 

C
 

0
 

c
 

a
 
:
 

I
 x

 

3 l =I 
s
 

m
 

0
 

S
 

a
, 

x
a

s
 

1
m

x
 

s
 

m
 

E- 
d 

d
a

m
 

a
s

 a
 

a
o

a
 

m
a

m
 

m
 

s
t

-
0

 
Q

 
E- 

a
r

m
3

 
a
 

a
 

S
f

i
 - 

m
 S

 
t- 
a
l 

m
4

:
X

 
0
 

s
 

- 
n

a
,

 
ir] 

0
 

s
 

b
 

U
 

r4 
0
 
;.; 

m
 

a
 

D
 

F 
c

; 
a

x
-

 
m

 a, 
S

 
m

 
0

3
m

 
x
 

2 8 G 
m

m
a

l
 

b
o

a
 

u
x

m
 

a
l 

a
 

b
 

-
0

 
0

-
x

 
W
 

21 
\
2
 

0
 

x- 
G 

S
 

1
r

m
 

0
x

0
 

b
 

X
 

a
 

0
0

 - 
E

-
x

m
 

7
 

a
 

S
 

- 
-

m
 

I
 

S
 

;.,
 

0
 

E- 
.

f
i

 
a

l
i

 
I
 .- 

m 
3 
D

 
m

 
0
 

U
 

.
S

a
l

 
a

x
a

l
 

a
d

s
 

b
 

m
 o
 

22 
g

o
 

m
m

a
l

 
a
 

a
 

s
 

m
o

m
 

C
o

b
 

a! 
0
 

a
l 

a
6

 
a

c
a

l
 

x
 

a
 

x
 

0
 

a
 

a
, 

S
h

a
l

 
3

m
a

 
m

 s
 

Q
 

s
a

x
 

a
q

a
 

m
 

m
 

S
 
I
 

a
l 

S
 

x
 

x
 

U
 

cd 
x
 

x
m

o
 

s
 

a
 

s
 

m
 c
 

$
?

%
 

a
l 

.>
 

m
 o
 

c.1 
m

f
i

.
 

S
 

0
 

i.1 
a
 
I
 &

. 
b
 

m
 

m
 U

 
0
 

a
 

E- 
U

 
0
 

0
 

U
 

a
, 

m
a

z
 

a
o

 m
 



1
,

u
 

h
a

m
s

 
r

m
s

x
 

0
 

Lb; 
u
 

m
m

o
 

I
0

 
o

m
d

G
 

Y
S

a
J

O
 

a
a

7
0

 
P

 
0
 

r- 
u
 

~
Y

U
O

 

6
 

S
O

2
2

 
E

 

x
 

a
 

0
 

a
,

-
a

x
 

a
m

 ~
b

; 
u

 
E

 
.

m
o

 
0
 

@
I 

Z
-

s
w

 
0
 

E
 

v
m

v
s

 
a
 

0
 

S
 

a
s

 x
 

fi 
a
 

S
9

C
m

 
L

-
S

a
x

 
~

n
x

m
 

O
P

O
 

%
2

;
3

 
m

 
o

m
a

 
0

0
.

 
[F

 
r- 

a
x

=
 

Z
 

3
a

,
s

 
.4

 

X
l

X
D

 
4

8
$

a
 

x
 

m
 o

 
E

 
x
 

x
 

m
a

f
i

a
,

 
X

S
O

Z
 

x
 

0
 

a
, 

-
a

,
U

R
 

m
 

z
3

g
a

,
 

2
8

m
s

 
g
?
g
g
 

C
 
a
, 

a
 

% 
C

 x
 

a
g

:
;

 
E
f 

O
X

S
O

 
a
 

o
 

x
 

C
 

u
 

r- 
X

a
J

U
 0

 
a
 

r- 
m

 
c

~
a

m
 

a
e

u
 

r
a

v
 

U
r

-
P

 
X

Q
a

,
 

7
r

a
 

X
 

7
 

~
m

x
.

.
 

O
U

C
-

 
n

o
=

 
a
 

C
 

4
 

a
 

[F
 

a
,

U
a

,
N

 
E

E
S

d
 

U
 

S
 

a
u

s
m

 
C

o
r

n
s

 
Y

m
s

 
~

Y
C

 
o

s
r

 
o

a
u

 
5

a
B

*
 

X
C

E
X

 
x
 

U
 

0
 

a
, 

0
 

0
 

7
 

a
 

m
 

u
 

% 
R

 
~

4 
x
 

m
 

0
 

I 
U

 
~

z
m

-
 

0
 

c
,
 

S
S

X
.

 
s

a
o

r
~

 
L

C
C

-
 

a
 

x
 

m
 

~
m

 
x
 

s 
m

 s
 

a, 
x
 

x
o

a
,

 
a

a
,

x
r

 
E

r
n

n
.

7
 

u
a

,
a

 
o

m
c

s
 

I
 m

 
s
 

s
 

a
 

x
 

U
O

X
U

 
s
 

m
 

m
 

m
 

w
r

 
d

Q
L

O
U

 
m

 u
 

0
 

m
a

t
:

 
u
 

C
 Y

 
a
 

E ::: 
m

X
C

0
 

m
u

o
x

 
r

-
m

c
m

 
U

 
0
 

0
 

m
 

x
 

a
 

E
 

U
 



( 10-I - 3 3 9 .  O T C D A ~  C n e n y e T ,  YTO CBR3aHHOe COCTORHAe CTaHOBUT- 

c R  ~ o 3 M o m b r u  npu a s ! ~ , ~ ; ' w ) ~ / ~  5 1 0 - 2 0 .  npu  TOM panuyc n o n s p o H a 7 ' ,  

0 n p e n e I I R e ~ b 1 R  KaK R 5 i l T z / C f ~  , OKa3blBaeTCR paBHblM HeCKOnbKUM ne- 

CRTKaM a H r C T p e M ,  YTO MHOrO 6 0 n b U e  ~ O C T O R H H O ~  PeUJeTKM.  TO 0 3 H a -  

q a e T ,  YTO naxe npu TaKLix,  nowu H e p e a n b H o  60JIbUJLiX ~ H ~ Y ~ H H R X  a M ~ I  

B C e  PaBHO AMeeM nen0 C KOnneKTMBHbIM ~ ~ K T O M ,  T a K  YTO KOHUenUAR 

n o n R p o H a  Qpenuxa o c T a e T c R  c n p a B e n n u B o R .  

3 ~ e p r u ~  o n H o r o  n o n R p o H a  B p e m M e  c u n b ~ o i r  CBR3H npu a 5 10 

IIpUMepHO p a B H a  HeCKOJIbKUM BeCRTbIM XOJIRM 3JIeKTPOHBOJIbTa.  O X H ~ K O  CUJIb- 

HaR 3aBHCUKOCTb OT YUCJTa BaCTHU B nOIlRPOHHOM K n a C T e p e  npMB0nLiT K 

TOMY, YTO 3 ~ e p r u ~  K n a c T e p a  B u e n o M  M o x e T  n e x a T b  c y u e c T s e H H o  HLixe. 

Ecnu T a K a R  3~epi-HR B npouecce o d p a 3 0 ~ a ~ ~ i ~  K n a c T e p a   dyne^ nepena~a 

p e u e T K e ,  TO ee M o x e T  x s a T u T  H a  H a r p e s a H L i e  K p u c T a n n a ,  a npu K o H u e H -  

7 
TpaUHH ~ J I ~ K T P O H O B  n O p R n K a  lo - (YTO HeBenAKO no CpaBHeHAKl C 

s u c n o M  A~oranpo) - naxe H a  ero n n a s n e H u e .  

O ~ H ~ K O  P a H b U e  K p L i C T a n n a  pa3pYWUTCR IIoJIffpOHHbli4 K J I a C T e p .  E c n ~  B 

npouecce ero @ P M A P O B ~ H H R  n e i 4 c ~ s u T e n b H o  B b r n e n R e T c R  T e n n o ,  TO H a r p e B  

C p e n b I  nOnX€?H npMBeCTU K YMeHbll leHW B @ ~ K T H B H O R  KOHCTaHTbl 3 n e K T p O H  

- @ ~ o H H o r o  B a a u ~ o ~ e i i c T s u R .  B ~aureii pado~e" '  u c c n e n o s a n o c b  BMCOKO- 

O T C D ~ ~  RCHO , BTO K O r A a  B T O P O ~  YneH B C K O ~ K ~  MHOrO MeHbUe I I e p B O r O ,  

TO C u c T e M a  B ~ K T H B H O  n e p e x o A u T  B p e m M  cnadoi4 C B R ~ U , H  ee 3 ~ e p r u ~  

OnHCblBaeTCR nepBb1M nOpRnKOM no a . B M-YaCTLiYHOR 3 a n a Y e  3 T O T  

p e m M ,  KaK MM B u n e n u ,  o z ~ a s a e ~ ,  YTO n o n ~ p o ~ ~ b l R  K n a c T e p  paaaanuncs 

H a  t.1 He3aBUCUMbIX nOlIRpOHOB. T a ~ o e  IIpOXCXOnUT n p U  l/p >> ( .03Ci)" , 

TO e c T b  npa 8 ,> 8,: : 3 a z w  5 O .  01 E ~ , ~ ~ ,  rne E ~ , ~ ~  0 3 ~ a ~ a e ~  

aHeprnw, nonspoHa B p e m ~ e  onnbnoa O B R ~ H  npH H ~ J Y ~ B o R  ~eMnepaType. 

K O ~ H Y ~ C T B ~ H H O  AIIR 9 ,  n 0 n y Y a e T C R  OUeHKa n 0 p R n K a  500 Ii . 

H ~ ~ O M H H M ,  YTO M ~ I  p a c c M a T p u B a n L i  n o s e z e H u e  3apf fxeHHbIX ~ O ~ O H O B .  

B O ~ M O X H O ,  YTO XnR @PMUOHOB n 0 ~ 0 6 H b I i i  3 w K ~   dyne^ 0 c n a d n e H  3a C s e T  

n p a H u u n a  naynu. HO M ~ I  n o n a r a e M .  YTO B TOB unu UHOR @ p ~ e  a a a n o r u q -  

H o e  R B n e H U e  MOXeT MMeTb MeCTO. K 0 A b  CKOpO T a K .  TO HeBallulO, KaKMe 

YaCTUUbI 0 6 p a 3 y ~ ~  B K p U C T a n n e  nOnRpOHHble KJlaCTepbl. B BaCTHOCTU, UMU 

MOrYT d b l ~ b  n e a ~ 0 H b l  HIIU nPOTOHb1. n p a B ~ a ,  C n e A y e T  HMeTb B BUnY,  BTO 

TRXeJIbIe 3apf lXeHHbIe  YaCTUUbI 06pa3yKlT IIOJlRpOHbl OBeHb M a n e H b K O r O  panu- 
7 ? 

YCa.  K O H C T ~ H T ~  CER3Li a IIpOnOpUUOHal'tbHa KOPHY, U 3  MaCCbl YaCTPUbl , 

T a K  YTO panuyc n o n R p o H a   dyne^ o d p a T H o  n p o n o p u u o H a n e H  ee M a c c e .  fins 

IIpOTOHa B PeXUMe c u n b ~ o R  CBR3U p a A X y C  IlOJIRpOHa d y ~ e ~  CyUeCTBeHHO 

MeHbUe ~ O C T O R H H O ~ ~  pellleTKU,Li MOEenb  @penuxa CTaHOBUTCR H e n p H M e H L i ~ ~ f i .  

  TOT B o n p o c  T p e d y e ~  n a n b s e i i u e r o  u c c n e n o s a H u f f  B p a M K a x  donee peanu- 

CTHBeCKOR TeOpMM, npUHMMaY,Uefi BO BHHMaHUe CTPYKTYPY p e U e T K U .  
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