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��B	 Î 	 A	 ���
�!
,3	 ��
��
�
?.4��	$,
�/�
��	�*�	����	$	��-���
�

�
��	 $�.
���
�	 -
�	 �0�	 -
���$�*2
��

$��.+/��
��	 -�*��	 ���
�

�#	 ����!
��

��$	�	+!����	������
�!
�3	<E2F>	�	�
���

������
�!
�3	<E(F>	�����$*�54�#	-��*��

�
�0��	 0 0 0( ) ( ) ( ),s a
s s sE s E s E s= + 	 $	 -�
$��

-
�.*�/�
��	 -�	 ��*��+	 -�
����
+	 α

1
, | | 1 ,

2ln( 2 )r L

 
α = α 
 
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0( )
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i
J s V

k

ωε = −α ×  �

( ) 1

1

sin | | ( ),
,

cos ( ),

s

s

k L s P k r h ks

kL P k r h kL

δ  − +α + ×
 + α + 

� �

� �
<�>

0��

1 1( ), ( ), ( )s sP k r h ks P k r h k L sδ    + = + + −   
� �

( ) 1sin sin | | ( ), ,sks k s P k r h kL − + + 
� � �

1( ), ( , )cos d .
L

s

L
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[ ]1

1

( , , ) ( ) , ( )
L

L

k
E J s F s R sρ
ρ

−

ρ θ ϕ = −ωε 
∫

[ ]
1 0 ( )

0 13
0

, ( ) 2
( )

ik R se
F s R s ik h

R s

−
ρ− − ×

1
2 cos sin sin sin 2

2
h s

  × θ + ϕ θ+ ρ θ ×    

2 2
1 0 1 0

3 3
1 d ,

( ) ( )
s

ik R s k R s

 × + −  
 

[ ]1

1

( , , ) ( ) , ( )
L

L

k
E J s F s R sθ
θ

−

ρ θ ϕ = − −ωε 
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[ ]
1 0 ( )

0 13
0

, ( ) 2
( )

ik R se
F s R s ik h

R s

−
θ− − ×

( )22 sin sin ( cos ) sinh s × θ+ ϕ ρ− θ +ρ θ × 
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1 0 1 0
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1 d ,
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s

ik R s k R s

 × + −  
 

<&>

1 0 ( )
1

3
1 0

( , , ) ( )
( )

L ik R s

L

k e
E J s

R s

−

ϕ
−

ρ θ ϕ = ×
ωε ∫

1 2 2
1 0 1 0

3 3
2 cos ( cos ) 1 d .

( ) ( )
ik h s s

ik R s k R s

 
× ϕ −ρ θ + − 

 

@���2

1 (0) ( )

(0) 3
(0)

, ( )
( )

ik R s
e

F s R s
R s

−
ρ   = × 

(0)
1 (0)

1
2 ( ) 1 cos

( )
R s

ik R s

  × + θ − 
   

2
1 2 2

1 (0) 1 (0)

3 3
1 sin ,

( ) ( )
ik s

ik R s k R s

  − ρ + − θ  
    

1 (0) ( )

(0) 3
(0)

, ( ) sin
( )

ik R s
e

F s R s
R s

−
θ   = θ× 

(0)
1 (0)

1
2 ( ) 1

( )
R s

ik R s

  × + − 
   

1 2 2
1 (0) 1 (0)

3 3
1 ( cos ) ,

( ) ( )
ik s

ik R s k R s

  − ρ + − ρ − θ  
    
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( )sin cos cos sin 0xE E E Eρ θ ϕ= θ + θ ϕ− ϕ = 	 �

cos sin 0.zE E Eρ θ= θ − θ =

�	 ��*2
�3	 ��
�	 $�.
���
�	 ( ,ρ→∞
2 ,Lρ� 	 ),hρ� 	 ��0��	 ( ) cos ,R s s≅ ρ − θ

0( ) 2 sin sin cos ,R s h s≅ρ+ θ ϕ− θ 	
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1 1 1
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ρ
�	 1 ,k ρ →∞ 	-�*+!���	 0,E Eρ ϕ= = 	�	 Eθ 	�-�


���*�����	�*��+54�3	��
�+*�3D

12
1

1

( , , ) sin
ikik e

E
− ρ

θ ρ θ ϕ = θ ×
ωε ρ

( )1 12 sin sin cos1 ( ) d .
L

ik h ik s

L

e J s e s− θ ϕ θ

−
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