
� � � � � ��� � ��	


 � � 
 � � � � � � 
 � 
 � � � � � � � 
 � � � ��� 
 � ��
� � � � ��� � � � � �  � � � ! " � # � � � � � � � � � � � � �  � � # � $ % # & ' ( � � �  ) *+� # , - % , * & ' � - % . # � $ % .+ & " / � # & ' " / � . � (  - % � - � � $ � � ' � ! ' 0 - ' . � # ,1& " / � # � * � . '12+� , ( . � ! � � - % , * � � $ � � ' � .
� # , .+
 � 
 � � ��, * � . * ' $ ) � � � # , � $ �) � ' # � , ) - %3' � � � % / � ' - � ! . . * # � # , % ' 4 - . � ' � ) �+� � ) � ' # � , .

� 5 � ) % ( ! ' � � # ,
V

Q
C =3% � - $1' � � , ( . . (  - � " & " / � . - ' .26� � , ( . . & � #  ) � . - ' .+� 5 �

) 5 7 ' ) � " � � , ( . . & � #  ) � . � ( ! . � $ ( " � - $ � ' # � , . � - 7  � � ) . � & ) � * � ) ' - % � % � 5 - . % ( ! . .
& " / � ) ( �  � � �+ �
 
 8 � ��) ' - % , * . ) ' ( �  � # ( ( � * � ' # � , .9 : ; : <3) ' - # ) ' * � ' 7 � '9+ = 
 � � >�% � � ? * � � � �  � ! " � # � # , & � 7 � . ? % * � $@ A+ 
 
 � 
 � � � ��� # , � � . * # . � % ) ' � # / ' � 5 . ! ' 7 .+' � � & ' � � 7 . ' � $ � ' * # � # , .B / � # ) '  ' � � * �C

& " / � # � � * ' " / . (  - � $1'2D12E3,  % � . 0 � . 0 � � ,  ' % � .<+& ) � * � � - * ) #� - $ ) '  ' � � 7  � � ) . �
� � � 5 ' 7 * � - ) '  ' �D� - * ) . ' . �FE- ' . � # , . 4 ' ) # . ( � . 0 -σπKE 4=D� # , � G '  � 'H+ E. ( � .

" ' # ,3- ' . � � , ( . . & � #  ) � . & $ � '
A

dQ
KV π4=+& � 7 *

Kπ
ε

4

1
0 =- ' . � ' # � , . 0 - '

d

A
C 0ε=3

, % � ' � ) & $ - . 0 '� # , . � � � % / � ' - � ! . . * # � #+ � I �J K L K M� � 
 8 � � 8 � � � I � �N' � ' # � , � ) '  ' � � # , ' * � � � �  � * *9O' � � ) '  ' � . & � # ,  % � . '
(  - % / � � � � �+'  / � ' . �F28

0

1013.1 m
d

A ⋅==
ε

3- ' . " � ? . 4 % ' - 0 - " ' # � % # % # ' ( � �  � * * � - '
P H + Q,R�+� - � . . * , 7 � .29 : ; : <. � ' ? " . ( �  � - � .3( # & $ � 'R( � $� � � ' # � , � " � � � # , � " � � % #

' % , � �29 : ; : <3% � ' � $SS 610−=µ+ � 
 T � � � � � � � 
 � � ��& � #  ) � .U& ' ) * & , ) . . ) ' ' ? ,D. � % / # � ( � � " � � � �E3 � � � # , . � * � 4 % ( - � . . ? , � . ? , � % ' # " � . ( �  � . 4 % ( . '3� . � % � ' � $
% ' / # � � % # '  �+� - % . � "  ) � . & $ � ' . . 0 � � � # , . � (  - � $ � " & " / � .- ' . & 'VV / CQV = ) � . '

- ' . � * � . � "
22 / CQV =� " ' ( � '2WV VVV +=+� # , * & - $ �)(

21

11
CCQV +=3) ' ' � . � . ? % * � - '

( �  � � # , � . 0 ) -3� � � , � �
C

Q
V =( � � � # , ) � 0 -

21

111

CCC
+=+

� � � � � � 
 � � �� � � � � ��� � # , � # � � % # '  � � � � # , . � -3& � # � % � ' � $U
) - 4 ' )  � � ' � 7 � . � � � # � � � # , . � * � 4 % ( % ' # " � % � 5 - � - & , ) . . ) ' ' ? ,

' � ? "D" ' * � 4 � % ? )  - � " 5 � # , � $ 4 % ( % ' # " � � � # � # � % � ' � - � . ) %  - 4 % (
/ ' � 5 % ' ! 7 � ' � 7 � #E3. . 0 � # , � $ � "  ) � . 0 -3� � * ' � � � * " / � . � # -3� $

XX VCQ =+- ' . & , ) . . � � (  - ( ? � - ? � � & " / � . 4 7
)( 2121 CCVQQQ +=+=3( �  � � # , � . 0 ) - ) ' ' � . � . ? % * � - '

� � � , � �VCQ =( � � � # , ) � 0 -
21 CCC +=+ � � � 
 8�U� * # � � � # ,S

µ2'2S
µ40 � � # , � # � � % # '  �. 0 � .+� . � � -

& # � � � � � � # , % ' / # % # '  �S
µ33� �  ) � � � ) $ % " � . � $ � " 'O Y Z Z 6+ % ' / # % # '  � . � # , . � "  ) � . ' . � ' � # , � $ � " & " / � . ' . �F = 
 � 
 [�- ' . � � # , � # � � % # '  � . � � � # , . � * � � � \ ) ' � � . � � ' # � ,Fµ63 � % ' / # ) % # '  � � . � * � � � ) $ % " � . � $ '� � � � ' $ � ' , � � ' # � , � # , * � � � � � . � # ,Fµ2+& ' ) *  ) � .3

] ^ ] _



� � � � � � � � � � 	 
 � � 
 � � � 
 � � � � � � � 
 � � � � � � ��� 3104.2 −⋅=�� � 	 � � � � 	 � � � 	 � � � � � � � � �
� 
 � � � � � 
 � � ��� � � � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � �� � � ��� � � � � 	 � � � � � � 	 � �� � � �� � � 
 � � � � �� � 	 � � 
 � � � � � � � ��� � � ��� � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � �

� 
 � � ��� � � �C3105.1 −⋅	 � � � � � � � � � � � � 	 � � 
��C3108.0 −⋅� � � 
 � � � � � � � 	 � � 
� �  ! " #  $ % &'� � � � � � 	 
 � � � � 	 � � � � � � � � � � � 	 � � 
 � � � 	 � � � � � � � � ( � � ��� � � 	 � � � � 
� 	 � � 
 � � � � � � 
 � � � � � 	 � � � � � � � � � � � � � � 	 
 �)� � � � � � � 
 � � 
 � � � � � � �*� � � � � � � � � � � � � � 
 � 
 	 � � � � 	 � � � � � � � � ��� � � � 	 
 � � � � � 
 � � � � � � � � � 
 � � � � � � 
 � � � � � � � 
 � � 
 � � 
 � � � � �+�� � � � 	 � � 
 � � � � � � � � � � � � � 	 
 � � � � 
 � � ��	 � � ( � � 
 � � � � 	 � � � � � ��	 � � � � � � � � � 	 � �,� � �� � 	 � � � � � � � 
 � �-. � � � / � � � � � 	 � 
 � � � � � � � � � 	 
 � 	 � � ( ��
� 
 � � � � � � 
 
0� � � � 	 � � 
 � � � � � � � � �10� � 
 � � ��� � � � � � � �12� 	 � � � � � � �∑

=

=
n

j
ijij 345

1

�� � � 

	 � � � � � � � 	 
 � � � � � � � 	 �bxA 66 =�	 � � �

ijij
57

=� � � 	 � ��
ii xx =6� � � � 
 	 � � � ���188 bb =6 � � � � 
 	 � � � ��� � � 	 � � � � � � � � � 	 � ( � � � � 	 
 � �0)det( ≠

9�� � ( . � � � 	 � ( � � � � � � � � � � � � �
� � � 	 � � � � � � � � 	 �bA |� 	 � � � 
 
 � � � �*� � � � � � � � � 	 
 � � � � � � 
 � � � 
 � � 
 � � � � 
 ( � � � .

:
bxI 66 =�� � � � � � � � � � � � � � � � � � � � � ��� � � � 	 � � � � � � � � 
 ( �; <

�
 � � � � � 	 � � � � ( � � � � � � 
� *�� 	 � � � 	 � � � � 	 � � = � . � � � � � � 
� � � 	 � � � � � � � � � � � 
 ( � � � � � � � 	 � � ��� � 	 � ( � � � 	 
 � � � � 
 � � � � � � � ��� � � � 
 ( � � � � 
 � 
 � . � � � 	 � � � � � = � � � � � � � � � � 
 � � � � � � �� > ? "  @'� � � � � � � 	 
 � � 
 � � 
� � �823 21 =+ xx�2368 321 =−+ xxx�032 =+ xx�� � � �

→
















−
→
















−−→
















−→
















−

5

0

18130

110

01

0110

60

01

0

23

110

618

01

0

23

8

110

618

023 3
8

3
2

3
5

3
8

3
13

3
2

3
8

3
2

















−
→

















−
→

















−
→

















− 1

1

2

100

010

001

1

1

100

010

01

1

0

100

110

01

5

0

500

110

01 3
8

3
2

3
8

3
2

3
8

3
2

> ? "  @'� � 	 
 � � � � 
 � � � � � � � 	 � � � � � � � ( � � � � � � � 	 
� � � � � � � ��� 
 � � � � � � � � � 
 � � � � 	 � � � � � � 	 
 � � � 
 � � 
� � 	 � � � � � � � � � � � � � � 	 
 � �� � � � � � 
 � 
 � � � � � � � � � � � �� � � � � � � � � 
 � 
 � � � � � � 	 � � � � � � � 
 � � � � � � � 	 
 � � � � �
� � � � � � 
 �+�� � � 
 � ��

421 =++− QQQ�063 =+− QQ�
0746 =+−− QQQ�057 =+− QQ�� � � 
 � � � 
 = � . � 
 � 
 �

� � � � � � � � � � � � � � � � � ��� � � �01463 =−−+ VVVV�
02574 =−−+ VVVV�VVV =+ 21

�� 
 � � � � � � � � �1888 CVQ =� ( � � � �A� � � � � � � �1A� � � � 
 
 � � 
 � � � � 	 � � ( � � � � 
 �� % B C D $ ! % @ E @ D ?'� � � � � � � � � � � � 	 � 
 � � � � � � � � � 
 � � � � � � � � � � � � 
 � 	 � � � � � � � � � � � � � � � 
 � � 	 � � 
 � � � � � � � � �� � � � 
 � 
 ( � ��� � � � � � 
 � 
 	 � � � � � � 	 ( 
 � � � � 
 � 	 � � � � � � � � � � � � ��� � � � � � 
 � � � � � � � � � � � � � � � � 	 � 
 � � � � � � � � � � � � � � ��� � � � � 	 � � � � 
 � 
 ( � � � � 
 � � � � � � � � � � �,� � � 	 � 
 � � 	 � � � � � � 	 � � �-� � �
0E� � � 	 � � � � � � � � �E�� � � � � � � � � � � �	 � � � � 	 � � � � � � � . � � � � 	 � �

� ( �
E

E0=κ�� 	 � � � � � � 	 � � � � � � � � � � � 
 � � � . 
�� � � 
 � � � � 	 � � �
C

C

dV

dV

E

E

Q
V

Q
V

000
0

===�



� � � � � � � �
0CC κ=�� �	
 � � � � 
 
 � � � � � � � � 
 � 
 � 
 � � � �

0κεε =�� � � 
 � � � � � � � � � 
 �

Kπ
ε

4

1
0 =�� 
 � � � � 
 � � � � 
 
 � � � � � � � 
 � � � ��� � � � � 
 � � � � � � � � � � � � � � � 
 � � � � � � � �

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

d

A

d

A
C εκε == 0

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

0ε��ε�� � � � � 
 � � � � � � � � 
 � � � � � 
 � � � � 
 � � � � 
 
 � �� �  ! "  # $ % & ' ( )*� � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � �+� � � � � � � � � � 
 � � � � � 
 � � � �
dQ�
 
 � � � � � � � � � � � � � 
 � � � � � � � � � � � � � �dQQVdW ,-

=�� � � � 
 � � 
 ��
C

Q
QV =)(�� � � �

� � �	�2
2

0

2

0 2

1

2

1

22

1
'

'
CVQV

C

QQ

C
dQ

C

Q
W

Q
Q

===== ∫� % ' . / 0  ! "*� � � � � � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � 
 � � 
 � � � � � � � � 
 � � � � � � ��� � 
 � � � 
 � � � �
� � 
 � 
 � � � � � 
 � � ��1r� � 
 � � � 
 � � � � 
 � � � � � 
 � � � 
 ��2r�� � � � � � � � � � � 
 � 
 � � � � � 
 � � � � � 
 � � +� � � � � � � � � � � 
 � � � 
 � � � � 
 � � � �3 4 + 5�
 � � � � � � 
 � � � 
 � � � 
 � � 
 � 
 
 � � � � � � � � � �

21 r

KQ

r

KQ
V −=�� 
 
 � � � � � 
 � � � � � �

21

1

r

K

r

K

C
−=�� 
 � � � 
 � � � � 
 � � � � � 
 � � � 
 � � � � 
 � �

� � � 
 � � � � � � � � � 
 
 � � 
 � �
K

r
C 1=�� � � � � � 
 � � � � � � � � � � � � � � � � �� � � 
�� 
 
 � �� � � � 
 � �

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

1

2
1

010

4
4

r

r
rC

π
επε ==�
 � � � � � � � � � � 
 � � � � � � 
 � � � � � � � � � � � 
 � � � � � 
 � � � � � � � � � � � � � ��


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


