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BGE

2 2
0( , ) 4sin ( 2),K j rχ = χ
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0 0 0(1 ) 1 ( ) ,I r

−= + α − ρ + α B�E
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���( 2-	��5����� �

��
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�	
���� 	)�	������

���	�� 0.r
"*�	 )�� 0	 ��	 ��
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2

0
0( ) 1 ,

k

Z Z

−
  χ − χχ = +  ∆χ   
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0 0
0

0 0 0

cos exp( ), ���� ��
( )

cos exp( )(1 ), ���� 	�

b k
r

b b k

ϕ − ϕ =
ρ =  ϕ − ϕ + ϕ =

B��E

/� 	 0 0 0rϕ = χ 	@	�' /	���2	(	���) ����
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���( ��
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�	)�� 0��	 0b = ∆χ χ
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0

0

1
max .�

s

t
I n

t

+ α= ≈ =
α

B��E

J�*�	  �'0�����	 )�*�.��+	 ��. ��

20 30I = ÷ 	 �<	 ��*�. ��(�	 ��)�*+��(

(	 )�.� 	 ��*,�	 '2�+	 100 1000,÷ 	 �	 �� 
�

(�*	 ���)* ��	��)�*+��(	 ��*, 	�� �+

( *�.��	��	� ���20	��* -	� ���2	��	 ���

��	� ����	7�� �	�������/�	�� �� ��

 ���*+��0	 ����( 20	 ���) ����
�(

��,�	 
 �*���(��+	 ��/��( 2 	 )
��

��
���( 2 	���) ����
2�	7�*�.� �� 

)
�	 ��)�*+��(���	 �(�0�( 20	 �	 �
 0�

�( 20	���) ����
�(	�*�.1 � 	�'*6�

�� �����	� * -	�	�� 	��
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�	 )������+�	 (2
�,� ���	 ����( ���( �

�* ��6=���	�����1 ����>

1

2 2 1 2 1 2 1 2
1 1

1 ( ) ( ) ( ) ( ) ;
2 2

I r r r r r r
−

 = γ −ρ −ρ + ρ − + +  
B��E

[ ] [3 3 1 2 3 1 2
1

1 ( ) ( ) ( ) ( )
2

I r r r r r= γ − ρ + ρ + ρ + ρ + +

1 3 2 3 1 2 2 3( ) ( ) ( ) ( )r r r r r r r r+ρ + + ρ + + ρ − + ρ − +

] [1 3 1 2 3 1 2 3
1

( ) ( ) ( )
4

r r r r r r r r+ρ − − ρ + + + ρ + − +

] 1

1 2 3 2 3 1( ) ( ) ,r r r r r r
−+ρ − + + ρ + − 

/� 	 1,r 	 2 ,r 	 3r 	@	)
���
���( 2 	��� 
,���
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)
�	��()�� ��	��� 
,�20	(	 ���*+��0

�( +�0	 )
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���( �/�	 � * ���
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)�*+��(	� *�>

1 2
2

1 2

1 ��� �

1.5 ��� �

r r

r r

≠
γ =  =

B�%E

1 2 3
3

1 2 3

1 ��� �

2.5 ��� 


r r r

r r r

≠ ≠
γ =  = =
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	 ( )1 22log ( ) cos 2 ( ) ;ix x i x i= − π
B�FE

( )1 22log ( ) sin 2 ( ) ,ix x i x i⊥ = − π 					 1, .i N=
����
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1 1 ;i i iz z x−= ρ + ρ 					 1 1 ;i i iz z x⊥ − ⊥ ⊥= ρ + ρ
B��E

1 1ˆ ˆ ;i i iz z z−= ρ + ρ 					 1 1ˆ ˆ ,i i iz z z⊥ − ⊥ ⊥= ρ + ρ
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