
� � � � � ��� � ��	


 � �  � � � � � �  �  � � � � � � �  � � � ��� � � � 
�

��� � � � � �  ! " # # $ ! #%& � ' � (  
# ) � # ) # � � * � & � " ' �  # & � � � � � "

� � � + � � � , �  ! � , - # . � ��& � + � � & .
� � " � / � � + # $ ! # � � � * 0 . & 1 � � � + �

& � + " # 0 .�� � & � ! � $ � .  � � ! "
# ) 0 . # ) & � + � " ! & � � � * 2 � . !3

� ' # ) 2 � ! . � ( �   ! 0 � �  �# .
# $ � * ' # ' ! � � � � . -4# ) # � *  �

2 � � * � � $ �%& � ' � (  #5# � � . !
& � . + � � # & � � � * � ' ! & � � � 1  

& � � � * � ' ! & !  & � . + � � � & � ' � (  #  
6 � 7 ' � . # � . & � � + � '�. � # 0  . #

7 , . . � # # $ ! # � ) # # $ � * ' � !
� 0 � # ) 2 , � . �3# � # � ! 2 - 0 � � . � 2 - � �

� # ! � - # $ ! � * & !�2 � � 7 " $ � � # )
� � � + & � *  � # $ ! � � � * � � � + � !�  + � # $ ! #3# $ ! # 0  + � � � � � ' � ! 0 � . � � 0 � � ! , . 2 � . � -

�  + � # $ ! # � * / � � . ��

%�7 � � $ � � � � $ -80 � " , ' 2 � (  0 � , � , + � 2 � � (942 � � ( � � � - �  � � -�
5# $ ! # # � � � (  � 7 �  � (  

� � . � $ � # � # �3� � $ - # ) - �  � � � 7 0 � � � $ - 7 � . 1 0 , ( �  � � " � � � . $ - 2 - � ��# $ ! # 0  + � ! 2 � � � -
$ � � * � # � � � 0 0 � � # � # � � - �7 � �30  + � . � # 6 ( ! # ) . � ' � " � ! " ( !  � � + � ' # $ ! # 2 � � � - �

� � $ - # " ( ! � � , - �  # $ ! #3�  � � -:;< 2 rErπφ =�
& � � *  � ' ! � * � " ' 0 � � � $ - # # , � � * # / � 0 � . +  ' # 2 � (  # 0 .=

.�� � $ - # / � 0 �ρπ 3

3

4
)( rrQ =3

. � # � � � - # 2 � (  # � ! . -ρπ 3

3

4
RQ =3

7 � . 1 * � " � , � 2 - � �ρπππ 32

3

4
4)(4 rKrEr =3

2 . -  �
33

4
)(

R

KQr
KrrE == ρπ�

��� � � - # 2 � (  # . � # 2 � (  # � � $ - � > � "  37 � . 1 * � " � , � �? @ABA ππ 4)(4 2 =3

�  � � -
2)(

r

KQ
rE =�

C�$ - 0 � , � � * � 0 !7 � � $ � � 0 � � � ( ' + ' � * 0 � � � �
1r

�
2r& � ' � (  � $ � " . 2 , � . � 0 � ' � � (

1q�
2q

#  . 0 # �4
21 rr <�

5

.�) - �  � 0 � . � � � 7 � � . � $ � . � # 0 � , � � * #  0 " . � - 0 � + � � ! # $ ! # 2 � � -3� � � � " # 2 - � �
� � � 1 � . � � � � " 0 � � # � / , � # 0 � $ ! # � ' ! � ! � � � ( * � � #�* � " � - � � �  ! " # # $ ! # 2 - �

$ � " . 2 , � . � # ' � � ( # - � � �  # , � � * � ! & � � �  ! " # 0 � $ ! # � � � � " . � # � " �  �3�  � � -



� � � � � � � � � 	 
 � � � � � � � 
  � ���� � ��� � � � � � 	 
 � � � � � � � � �  � � 	 � � � � � � 	 
 � � �

� � � � � � � � � 	 
 � � � � � � � � 
 � � 
r
r

qqK
E

)(
2

21 +
=

�
�

��� �
21 qq −=� � �  � � � 	 
 � � � � � � � � 
 � � � � � � � ��� 
 � � � � � � � � 
 � � 
�

��� � � � � � �  
 � � � � 
 	 � � � � � �  � 	 � � � � � � 
 � � 	 � � � � �  
 � � � � � � � � � � � � �  
 � � � � � 
 � � � �
� � �� � 
 � � !�

��� � � � � � � � � � � � � � � � 
 � 
 � � � � � 
 �  � � � � �"� � � 
 	 � � � �� � � � 
 � � � � � � � 
 
 � � � � 
� � � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � 
 
  � � � � � � � � � � � � � � � � � � 
 � � � � � � � ��

� � � � � � � �  � �Kgr 93 103
3

4 −⋅=ρπ�

� 
 	 � � � � � 
# $% & '
=�

	 � 
 � �CN
n

E /108.1
1 11⋅=�

��� 
 �  � ( � � 
 � � � 	 � � � � �� �  � 
 
 � � � 
 � � � � � � � �  �)FmgEne −=�

� � � � 	 � 
 � �




 −=

e

F

e

mg

n
E u1

�

 � � 
 � � � � � 
  � � � � � � � � � � � 
 � � 
 � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 
 � � � 
 � � 
 � � �  � � � � � � �  
 �  
 � ! � � � � � � � � 	 � � �  
 � � � � � � � 
 	 � � � � � � � � �� 


� 
 � � � ��� � 
 � � � � �  � � � � � � � � 
 � � � � � � 
 � � 	 � � � 
 � � 
 � � �  � � � � � 	 � 	 � 
 � �
� � � �*� � 
 � �  
 � � � � � � �+� 
 � � � � � 
 � � 
 � � � � 
�


