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= (1.2) …%“,2 
3C!%?�……/L .=!=*2�!  C%  “!="…�…,� [2,  3],  …%  
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E E

m E m E m E
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⎝ ⎠
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2
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E
m E m E
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⎝ ⎠
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 (1.11)
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�*2!%… …� "/
�2=�2 ,ƒ 
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1 1E
G

c
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ƒ=C,��� (1.11) " ",��:
2 2

1 1 22 2 cos 2 2 0G m G m m− θ + − ς = .  (1.12)

p���…,  3!="…�…,  (1.12) ,���2 ",�:
2 2

1,2 1 2 1

2 22
1

1

2 cos 2 2 sin

2 cos sin .

G m m m

m
m

m

= θ ± ς − θ =

⎛ ⎞
= θ ± ς − θ⎜ ⎟⎜ ⎟

⎝ ⎠

  (1.13)

q%%2"�2“2"�……%,  C%
3�=�� �?� �"= !���…,  
3!="…�…,  (1.11):

( )
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2
2

2 21 2
1 22,3 2

1

2
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1

m c m
E

m

⎛ ⎞
= θ ± ς − θ⎜ ⎟⎜ ⎟+ ς ⎝ ⎠

.  (1.14)

o%
3��……/L !�ƒ3
!2=2 “3?�“2"�……%  %2
,�=-
�2“  %2 (1.4).

nK%ƒ…=�,�
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1 1 1

m m mZ c Z

m m n V m n

⎛ ⎞⎛ ⎞γ = ς = α = α⎜ ⎟⎜ ⎟ β⎝ ⎠ ⎝ ⎠
,

��� /V “β =  C%*=ƒ/"=�2,  *=*3� �%
� “%“2="
 �2 
“*%!%“2! .
�*2!%…= %2 “*%!%“2, “"�2= " "=*33��.

o!,…,�=  1Z n= =  *=* 3 "%�%!%�=,  = 2=*-
›� C%�“2="
   %2…%��…,� �=““/  �!= "%�%!%-
�= * �=““� .
�*2!%…= 2 1/ 1824m m = ,  …=.%�,� 

( )20,312/γ = β . 
q
��%"=2�
!…%,  -%!�3
= (1.14) C!,%K!�2=�2 

",�:

( ) ( )
2 2

21
1 22

2
cos sin

1

m c
E = θ + γ − θ

+ ς
.  (1.15)

`…=
,ƒ -%!�3
/ (1.15) C%*=ƒ/"=�2,  �2%  C�!�� 
*%!…�� …=�%  K!=2! ƒ…=* C
�“,  2.*. ,…=�� !=“-
“� …,� .
�*2!%…%" ,��2 " “2%!%…3,  %K!=2…3�,  
…=C!="
�…,� C=�=�?��%  -%2%…=. j!%�� 2%�%,  
"�
,�,…= 1γ ≥ . b C!%2,"…%� “
3�=� C%� *%!-
…�� �%›�2 "%ƒ…,*…32! %2!,�=2�
!…%� ƒ…=��…,� 
C!, 3�
=. θ K
,ƒ*,. * /2π . d=……%� %�!=…,��…,� 
C%*=ƒ/"=�2,  �2%  "�
,�,…= / 0,312V “β = ≤ . o%-

3��……%� 3“
%",� .=!=*2�!,ƒ3�2 �=*“,�=
!…%  
"%ƒ�%›…3� “*%!%“2!,  *%2%!3� �%›�2 C%
3�,2! 
.
�*2!%… C!, "…32!�……�� -%2%.--�*2� …= "%-
�%!%��.

m= !,“. 3 C%*=ƒ=…%  3�
%"%� !=“C!���
�…,� "/-

�2= .
�*2!%…%" C!, "…32!�……�� -%2%.--�*2� 
" %2…%“,2�
!…/. ��,…,�=.,  C%“2!%�……%� C%  -%!-
�3
� (1.15),  �
  …�“*%
!*,. ƒ…=��…,L β . o!, �=-

/. “*%!%“2 . "/
�2= .
�*2!%…%" "�!% 2…%“2! 
"/
�2= ,. ,ƒ =2%�= " !=ƒ
,�…/. …=C!="
�…, . 
C%�2, %�,…=*%"=,  �2%  C%
…%“2!� C!%2,"%!��,2 
"/"%�=� [2,  3]. o!, K%
!�,. “*%!%“2 . -%2%-
.
�*2!%…%" %…, ,“C3“*=�2“  C!�,�3?�“2"�……%  
C%  …=C!="
�…,� C=�=�?��%  …= =2%� -%2%…=,  
�=›� " …�!�
 2,",“2“*%� “
3�=�.

2. Âíóòðåííèé ôîòîýôôåêò 
(ðåëÿòèâèñòñêèé ñëó÷àé)

o!, !=““�%2!�…,, !�
 2,",“2“*%�%  "=!,=…-
2= "…32!�……��%  -%2%.--�*2= ƒ=*%… “%.!=…�…,  
.…�!�,, …3›…%  ƒ=C,“=2! " ",��:

"/. *,… 2 *,…E A E E E= + = + ,   (2.1)

Ðèñ. 3. r�
%"%� !=“C!���
�…,� -%2%.
�*2!%…%" C!, 
"…32!�……�� -%2%.--�*2� " ƒ=",“,�%“2, %2 ,. %2…%“,2�
!…%L 
“*%!%“2, /V cβ =  
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��� *,…E  $ *,…�2,��“*=  .…�!�,  -%2%.
�*2!%…=.
g=*%… “%.!=…�…,  ,�C3
!“= %“2=�2“  " -%!-

�� (1.5). h“C%
!ƒ3  !�
 2,",“2“*3� “" ƒ! ��›�3 
.…�!�,�L , ,�C3
!“%� �
  .
�*2!%…=:

2 2 2 2 4
1 1 1E p c m c= + ,   (2.2)

��� 1E  $  C%
…=  .…�!�,  .
�*2!%…=,  1m $ " �=…-
…%� “
3�=� ��%  �=““= C%*% ,  "/!=ƒ,� ,ƒ (2.2) 
,�C3
!“ .
�*2!%…= , C%�“2=",� " 3!="…�…,� 
(1.5). d
  3�%K“2"= �=
!…�L�,. C!�%K!=ƒ%"=…,L 
ƒ=C,��� (2.2) " ",��:

( )22 2 4
1 1 *,…2 1 1

1 2 2

E m c EE m c
p

c c

+−
= = .  (2.3)

o!, ƒ=C,“, (2.3) ,“C%
!ƒ%"=…%  “%%2…%��…,�:
2

*,… 1 1E E m c= − .  (2.4)

r!="…�…,� (1.5) C!�%K!=ƒ3�2“  * ",�3:

( )
( )

2 2 2
2 2 1 1 *,…

2
1 1 *,…

2

2 cos .

m c E E E m “ E

E E m “ E

= + + −

− + θ
  (2.5)

o!�%K!=ƒ3�� ƒ=*%… “%.!=…�…,  .…�!�,, (2.1):

( )22
*,… *,…

*,…

1 1
E

E E E
E

⎛ ⎞
= + = + ς⎜ ⎟

⎝ ⎠
.  (2.6)

b (2.6.) %K%ƒ…=��…%  2
2 *,…/E Eς = . h
,: 

2
2 *,…E E= ς . (2.7)

o%�“2="
  ,  *=* , " …�!�
 2,",“2“*%� “
3-
�=�,  (2.6) , (2.7) " (2.5),  , “%*!=?=  !�ƒ3
!2=2 
…= *,… 0E ≠ ,  �2%  �
  !�
 2,",“2“*%�%  “
3�= ,  
%��",�…%,  C%�!=ƒ3��"=�2“ ,  C%
3�=��:

( ) ( )
( ) ( )

22 2 2 2
2 *,… 1 1

2 2
1 1 *,…

2 1

2 1 cos .

m c E E m “

E m “ E

ς = + ς + + −

− + ς + θ
  (2.8)

p��=  3!="…�…,� (2.8),  =…=
%�,�…%  …�!�
 2,-
",“2“*%�3 “
3�=� …=.%�,�:

( ) ( )
2 2

21 1
*,… 22

cos sin
1

E m c
E

+
= θ + γ − θ

+ ς
.  (2.9)

b -%!�3
� (2.9) %K%ƒ…=��…%:
2 2 2

2 2
2

1 1

1 2

2 2

1
1

1

m c m

E m c
m

ς ς
γ = =

+ ⎛ ⎞
⎜ ⎟+
⎜ ⎟− β⎝ ⎠

.  (2.10)

b (2.10) ,“C%
!ƒ%"=…%  ,ƒ"�“2…%� “%%2…%��…,� 
“C��,=
!…%L 2�%!,, %2…%“,2�
!…%“2,

 
2

1
1 21

m c
E =

− β
.

b�
,�,…= 2ζ  C!�%K!=ƒ3�2“  * “
��3�?��3 
",�3:

2 2 2 2
2

*,… 1 1 2
1 2

1
1

1

E E E

E E m c
m c

ς = = =
− ⎛ ⎞

⎜ ⎟−
⎜ ⎟− β⎝ ⎠

.  (2.11)

o!,…,�= ,  *=* , " …�!�
 2,",“2“*%� “
3�=�,

  
4 2 2 2 2

1 1
2 "/. 2 2 2 2

08 2

m e Z m c Z
E A

h n n

α
= = =

ε
,

 …=.%�,�:
2 2

2
2

2

1

2 1
1

1

Z

n

α
ς =

⎛ ⎞
⎜ ⎟−
⎜ ⎟− β⎝ ⎠

.  (2.12)

q
��%"=2�
!…%:
2 2

2
2

1

2 2

2 2 2
2

2 2
1

1 1

1 1
1 1

1 1

1
.

m Z

m n

m Z

m n

α
γ = =

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟− +
⎜ ⎟ ⎜ ⎟− β − β⎝ ⎠ ⎝ ⎠

α − β
=

β

  (2.13)

o!, 2 1β <<  -%!�3
/ (2.9) , (2.13) C�!�.%�,2 
" “"%L …�!�
 2,",“2“*,L =…=
%� (1.15). l=*“,-
�=
!…%  "%ƒ�%›…=  “*%!%“2!,  *%2%!3� �%›�2 
C%
3�,2! .
�*2!%… C!, "…32!�……�� -%2%.--
-�*2� …= "%�%!%��,  %C!���
 �2“  3“
%",�� 

1γ ≥ . q 3��2%� (2.13),  C!, 1Z n= = ,  …=.%�,�

 
2

2 2
2

1

1
1

m

m

− β
α ≥

β
. 

n2*3�= “
��3�2 / 0,298V cβ = ≤ ,  �2%  C!=*2,-
��“*, !="…%  ƒ…=��…,� "�
,�,…/ β " …�!�
 2,-
",“2“*%� “
3�=�.

b ƒ=*
���…,� �=……%�%  !=ƒ��
= �%›…%  %2��-
2,2!,  �2%  3�
%"%� !=“C!���
�…,� "/
�2=�?,. 
C!, !�
 2,",“2“*%� -%2%.--�*2� .
�*2!%…%" 
(2.9) C%  “"%�L -%!�� C%
…%“2!� C%"2%! �2 …�-
!�
 2,",“2“*%� !=“C!���
�…,� (1.15) (!,“. 3).

3. Óãëîâîå ðàñïðåäåëåíèå 
ýëåêòðîíîâ ïðè Êîìïòîí-ýôôåêòå

p=““�%2!,� "%ƒ…,*…%"�…,� .
�*2!,��“*%�%  
2%*= " "=*33�…%� -%2%.
���…2�,  " “
3�=� �“
, 
C%2%* .
�*2!%�=�…,2…%L .…�!�,, …=C!="
�… 
…= %��…! 2%…*,L ��2=

,��“*,L *=2%� “%  “2%!%-
…/,  C!%2,"%C%
%›…%L =…%�3 (!,“. 4). b .2%� “
3-
�=� " “%ƒ�=…,, -%2%2%*= ,�!=�2 !%
! , .
�*2!%-
…/,  "/
�2�"�,� ,ƒ *=2%�=,  *%2%!/� C%
3�=�2“  
C!, "ƒ=,�%��L“2",, *"=…2= “"�2= “%  “"%K%�…/� 
.
�*2!%…%�,  2.�. "  "
�…,, j%�C2%…-.--�*2=.

p=““�%2!,� .2%   "
�…,� K%
�� C%�!%K…%,  
(!,“. 5) [2]. g=*%…/ “%.!=…�…,  .…�!�,, , ,�-
C3
!“= ƒ=C,��� " ",��:

2
0 1 2m c E E E+ = + ,   (3.1)

1 2p p p= +
� � �

,  (3.2)

��� E , p
�
  $ .…�!�,  , ,�C3
!“ -%2%…=,  C=�=-

�?��%  …= “"%K%�…/L,  C%*% ?,L“  .
�*2!%…;  
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1E ,  1p
�

 , 0m  $  .…�!�, ,  ,�C3
!“ , �=““= C%*%  
.
�*2!%…= C%“
� ��%  "ƒ=,�%��L“2",  “ -%2%…%�;  

2E  , 2p
�

 $ .…�!�,  , ,�C3
!“ "2%!,�…%�%  -%2%-
…=,  "%ƒ…,*=�?��%  " !�ƒ3
!2=2� "ƒ=,�%��L“2",  
C�!",�…%�%  -%2%…= “ .
�*2!%…%�.

d
  =…=
,ƒ= “,“2��/ 3!="…�…,L (3.1) , (3.2) 
3�%K…%  ""�“2, *,…�2,��“*3� .…�!�,� .
�*2!%…= 

*,…E  C%“
� ��%  "ƒ=,�%��L“2",  “ -%2%…%�,  2=* 
�2%:

2
1 0 *,…E m c E= + .  (3.3)

Š%��= 3!="…�…,� (3.1) C!�%K!=ƒ3�2“  * ",�3:

*,… 2E E E= + .  (3.4)

h“C%
!ƒ3  3!="…�…,� (3.2) , !,“. 5,  …=.%�,�:
22

2 2 2
1 2

2 cos
E EEE

p
c c c

⎛ ⎞⎛ ⎞= + − ϕ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

,   (3.5)

��� 3�2�…%,  �2%  �
  -%2%…%" E pc=  , 2 2 .E p c=  
b �=……%� “
3�=� 3�%
 ϕ .2%  3�%
 ��›�3 C=�=�-
?,� , ,ƒ
3��……/� -%2%…=�,.

b%“C%
!ƒ3��“  ,ƒ"�“2…/� “%%2…%��…,�� �
  
!�
 2,",“2“*,. �=“2,�:

2 2 2 2 4
1 1 0E p c m c= + .  (3.6)

r�,2/"=  (3.3),  ,ƒ (3.6) C%
3�=��:
2 2 2 2
*,… *,… 0 12E E m c p c+ = .  (3.7)

o%�“2="
   (3.7) " (3.5),  …=.%�,�:
2 2 2 2
*,… *,… 0 2 22 2 cosE E m c E E EE+ = + − θ .  (3.8)

h“*
��=  "�
,�,…3 *,…E  " “,“2��� (3.4),  (3.8),  
C%
3�=��:

( )
2

2
0

1 1 cos

E
E

E

m c

=
+ − ϕ

.  (3.9)

h“C%
!ƒ3  (3.4) , (3.9),  …=L��� *,…�2,��“*3� 
.…�!�,� .
�*2!%…= C%“
� ��%  "ƒ=,�%��L“2",  
“ -%2%…%�:

Ðèñ. 4. q.��= -%2%.
���…2= “ %K!=2…/� %K
3��…,�� *=2%�=

( )

( )

2
0

*,… 2

2
0

1 cos

1 1 cos

E

m c
E E E E

E

m c

− ϕ
= − =

+ − ϕ
.  (3.10)

o!�%K!=ƒ3�� "/!=›�…,� (3.10),  ""��  C%“2%-
 ……3� "�
,�,…3,  …=ƒ/"=��3� *%�C2%…%"“*%L 
�
,…%L "%
…/ 3

0/( ) 2,426 10h m c −Λ = = ⋅ …�. r�,-
2/"= ,  �2%

 2
0 0/( ) / /E m c h m c= λ = Λ λ ,

��� λ $ �
,…= "%
…/ *"=…2=,  "ƒ=,�%��L“2"3�-
?��%  “ .
�*2!%…%�,  …=.%�,�:

( )
( )*,…

1 cos

1 cos
E E

Λ − ϕ
=

λ + Λ − ϕ
.  (3.11)

Š=*=  ›� -%!�3
= C%
3��…=,  …=C!,��!,  " [2].
m=L��� ƒ=",“,�%“2! *,…�2,��“*%L .…�!�,, .
�*-
2!%…= %2 3�
= ��%  !=““� …,  θ . h“.%�  ,ƒ !,“. 5,  
�%›…%  ƒ=C,“=2!:

1 2cos cosp p p= θ + ϕ .  (3.12)

r�…%›=  %K� �=“2, !="�…“2"= (3.12) …= “*%-
!%“2! “"�2= “ ,  “ 3��2%� (3.4),  …=.%�,�:

2 *,… 1 2cos cosE E E p c E= + = θ + ϕ .  (3.13)
q
��%"=2�
!…%:

1 *,…

2

cos
1 cos

p c E

E

θ −
− ϕ = .  (3.14)

o%�“2="," (3.14) " (3.11),  …=L��� *"=�!=2…%� 
3!="…�…,� %2…%“,2�
!…%  *,…E :

( ) ( )2
*,… 1 *,…

1

cos

cos 0.

E E p c E

p cE

λ + Λ − λ + Λ + Λ θ +⎡ ⎤⎣ ⎦
+Λ θ =

 (3.15)

p���…, �, 3!="…�…,  (3.15)  "
 �2“  “%%2…%-
��…, :

( )1
*,…E E= ,   (3.16)

( )2 1
*,…

cosp c
E

Λ θ
=

λ + Λ
,   (3.17)

r�,2/"= ,  �2%  *,… 1 /2E p V= ,  ��� V $  “*%!%“2! 
.
�*2!%…=,  ,ƒ -%!�3
/ (3.17) �%›…%  …=L2, “*%-
!%“2! .
�*2!%…=:

2 cosc
V

Λ θ
=

λ + Λ
,   (3.18)

= 2=*›� *,…�2,��“*3� .…�!�,� .
�*2!%…=. d
  
%2…%“,2�
!…%  …�K%
!�,. “*%!%“2�L .
�*2!%…%" 

Ðèñ. 5. m=C!="
�…,� "�*2%!%" ,�C3
!“%" �=“2,� C!, j%�C2%…-
.--�*2�
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,����:

( )

2 2 2 2
0 0

*,… 2

2 cos

2

m V m c
E

Λ θ
= =

λ + Λ
.  (3.19)

o%
3��……/� !���…,  (3.16) , (3.17),  = 2=*›� 
“
��3�?=  ,ƒ (3.17) -%!�3
= (3.19),  2!�K3�2 
…�*%2%!%�%  %K“3›��…, . r�
%"%� !=“C!���
�-
…,� "/
�2�"�,. C!, j%�C2%…-.--�*2� .
�*2-
!%…%" " %2…%“,2�
!…/. ��,…,�=.,  C%“2!%�……%� 
C%  -%!�3
� (3.19),  C%*=ƒ=…%  …= !,“. 6. q!="…,-
"=  -%!�3
/ (1.15) , (3.19),  �%›…%  %2��2,2! ,. 
“.%�“2"%  C!, 0θ → . o!, .2%� !%
! %2…%��…,  

/λ Λ " -%!�3
� (3.19) ,�!=�2 "�
,�,…= 2ζ  " -%!-
�3
� (1.15).

o!,… 2%  “�,2=2!,  �2%   "
�…,� -%2%.--�*2= 
C!��“2="
 �2 “%K%L  !*,L “
3�=L C!% "
�…,  
*"=…2%"%L C!,!%�/ “"�2=. d�L“2",2�
!…%,  *"=…2 
“"�2= *=* %K/�…=  �=“2,�= "/K,"=�2 .
�*2!%… 
,ƒ =2%�=,  …= �2%  !=“.%�3�2“  �=“2! ��%  .…�!�,,. 
d!3�=  �=“2! .…�!�,, !=“.%�3�2“  …= C!,�=…,� 
.
�*2!%…3 …�*%2%!%L *,…�2,��“*%L .…�!�,,. }2, 
�"= .--�*2= %2!=›�…/ -%!�3
%L }L…�2�L…=:

2

"/. 2

mV
h Aν = + ,   (3.20)

��� ν $ �=“2%2= C=�=�?��%  …= =2%� *"=…2=,  m $  
�=““= .
�*2!%…=.

m%  “ &2%�*, ƒ!�…,  .
�*2!%…=[,  *=* “3KA�*-
2= C!%��““=,  *"=…2 “"�2= C!, "ƒ=,�%��L“2",, 
“ …,� "���2 “�K  " K%
!�%L “2�C�…, *=* .
�*2-
!%�=�…,2…=  "%
…=. o%�2, "�“! ,�C3
!“ *"=…2= 
%2�=�2“   �!3,  = “=� .
�*2!%… C%
3�=�2 2%
!*%  
��%  …�ƒ…=�,2�
!…3� �=“2!. Š.�.,  �
  .
�*2!%…= 
3 *"=…2= ,�C3
!“ -=*2,��“*, %2“32“2"3�2,  *=* 
.2%  ,���2 ��“2%  C!, "ƒ=,�%��L“2",, “ "%
…%L. 
a%
!�%� "%ƒ��L“2",� …= …=C!="
�…,� 2!=�*2%-
!,, "/
�2=�?��%  ,ƒ =2%�= .
�*2!%…= C!, ��%  
…�K%
!�,. “*%!%“2 . %*=ƒ/"=�2 "�*2%!  .
�*2-
!,��“*%�%  C%
  *"=…2= *=* .
�*2!%�=�…,2…%L 
"%
…/. o%.2%�3 C!, �=
/. “*%!%“2 . .
�*2!%… 
"/
�2=�2,  *=* 3›� !=…�� 3*=ƒ/"=
%“!,  !="…%-
��!…%  "%  "“�. …=C!="
�…, . (!,“. 3).

q%"“�� ,…=  “,23=�,  "%ƒ…,*=�2 C!, "ƒ=,�%-
��L“2",, *"=…2= “"�2= “%  “"%K%�…/� .
�*2!%…%�. 
q &2%�*, ƒ!�…,  .
�*2!%…=[ *"=…2 “"�2= "���2 
“�K  ,��……%  *=* �=“2,�=. m= .2%  3*=ƒ/"=�2 
!���…,  (3.16) , (3.17). p���…,� (3.16) �%�
%  K/ 
K/2! “C!="��
,"/�,  �“
, K/ *"=…2 “"�2=,  *=* 

��*=  �=“2,�=,  C%
…%“2!� C�!��=
 K/ “"%L ,�-
C3
!“ , .…�!�,� .
�*2!%…3 [2]. o!, .2%� *"=…2 
�%
›�… %“2=…%",2!“ ,  2.�. ,“��ƒ…32!. b%ƒ�%›…%  

, 2=*%�  "
�…,�,  , C!, *=*,. 3“
%", .,  �%  …=-
“2% ?��%  "!���…, …� ,““
��%"=
%“!. u%2  ,“��ƒ-

…%"�…,� *"=…2= C!, "ƒ=,�%��L“2",, “ .
�*2!%-
…%� C!%��““ �,!%*%  !=“C!%“2!=…�……/L,  …=C!,-
��!,  C!, "%ƒK3›��…,, =2%�= *"=…2%� , C�!�.%�� 
.
�*2!%…= …= K%
�� "/“%*,L .…�!��2,��“*,L 3!%-
"�…!. n2!=›�…,�� C!%��““= ,“��ƒ…%"�…,  *"=…2= 
 "
 �2“  -%!�3
= a%!= 2 1h W Wν = − . b �=……%� 
“
3�=� 1W  , 2W  $  .…�!�,, .
�*2!%…%" …= =2%�…/. 
.…�!��2,��“*,. 3!%"… ..

t%!�3
= (3.17) %2!=›=�2 C%"���…,� *"=…-
2= “ &2%�*, ƒ!�…,  .
�*2!%…=[ " %“…%"…%� *=* 
�=“2,�/,  .%2  .2%2 C!%��““ C!,… 2%  …=ƒ/"=2! 
…�*%��!�…2…/� !=““� …,��. }
�*2!%…,  C%
3�=  
ƒ…=�,2�
!…3� �=“2! ,�C3
!“= 1p

�
 C�!",�…%�%  

-%2%…= p
�
 (%“2=
!…=  �=“2! ,�C3
!“= 2p

�
 3…%“,2“  

"2%!,�…/� -%2%…%�),  !=““�,"=�2“  " %“…%"…%� 
"C�!�� C%  ƒ=*%…3 (3.19) (!,“. 6.) bK%* %2…%“,2�
!-
…%  …=C!="
�…,  �",›�…,  C�!",�…%�%  -%2%…=,  
2.�. C!, /2θ = π ,  C%2%* .
�*2!%…%" !="�… …3
�. 
}2%   "
�…,� “.%�…%  “ -%2%.--�*2%� C!, K%
!-
�,. “*%!%“2 . -%2%.
�*2!%…%",  , %2
,�=�2“  
%2 -%2%.--�*2= C!, �=
/. “*%!%“2 .. 

l%›…%  %2��2,2! �?� %�,… �%��…2. h“C%
!ƒ%-
"=…,� -%!�3
/ 3�
%"%�%  !=“C!���
�…,  .
�*-
2!%…%" (1.2) �
  -%2%.--�*2= -=*2,��“*, %ƒ-
…=�=�2,  *=* 3›� %2���=
%“! !=…��,  �2%  C!, 
"ƒ=,�%��L“2",, .
�*2!%�=�…,2…%�%  ,ƒ
3��…,  
, .
�*2!%…= �/ !=““�=2!,"=�� .
�*2!%�=�…,2…%� 
,ƒ
3��…,� *=* "%
…3,  “,
%"%� "%ƒ��L“2",� *%2%-
!%L …= .
�*2!%… …=C!="
�…%  " %“…%"…%� C�!C�…-
�,*3
 !…%  …=C!="
�…,� "%
…/. b .2%� “
3�=� 
"/
�2 .
�*2!%…%" " …=C!="
�…,, "%
…/ C!,…�,-
C,=
!…%  %2“32“2"3�2 (!,“. 2). qC%“%K 3��2= 3!="-
…�…,  “%.!=…�…,  ,�C3
!“= (1.4) " [2,  3] C!��-
“2="
 �2 “%K%L C%C/2*3 3��“2! *%!C3“*3
 !…/� 
“"%L“2"= .
�*2!%�=�…,2…%�%  ,ƒ
3��…, . m%  .2%  
…� ,ƒ��… �2 %“…%"…%�%  "/"%�=: C%� 3�
%� 0θ =  
"/
�2 .
�*2!%…%" %2“32“2"3�2. p���…,� “,“2��/ 

Ðèñ. 6. r�
%"%� !=“C!���
�…,� .
�*2!%…%" C!, j%�C2%…-
.--�*2�
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Angular Distribution of Energy Electrons at Their Interaction with Photons 

A.N. Volobuev, A.V. Skvortsov

The phenomenon of  an internal photoeffect for not relativistic and relativistic cases,  and also Compton-effect on free 
electrons with reference to the circuit of  a photo cell with a return irradiation of  the cathode is considered. Angular 
distribution of  photoelectrons for these phenomena is specified. The formula of  work of  an output for Compton free 
electrons is found.
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