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x′ = ρ sin θ
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ρ dρ. <81

�8 � R0+ �� � J�� �� �V�� 2"� �� �� *y5z 2"� 3�D @F �� ����� � R�� � T�� � J0(v ρ) H�  � ��
h9
�46�

U(P ) =
π a2A

λf2
e
i

(
− π

2 +
(

f
a

)2
u

)
[C(v, u) − i S(v, u)]. <91

h��� ,�+ ��Z� �8 � ` 4F �� C(v, u) � S(v, u) H�  � ��

C(v, u) := 2

∫ 1

0

J0 (v ρ) cos
(

1

2
uρ2
)
ρ dρ,

S(v, u) := 2
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I = ‖U(P )‖2,

∝ M(v, u;λ). <111
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]2

I0. <131

 � �� 2"� �� ��
�� H�I' )� *2"� ��� �� ����� � R�� � T�� � J1(v) � I0 = π2‖A‖2

λ f2 H�  � ��
ykz ��� � � �� �� �' �%WC � H�0� � ���E� 2"�� �� ,��� �� ��8�  8� yjz ��4:���� � \��� � � 4�

*�6�E� d=	� � 

�� !"# � ���� �� 
!$� �� ��� ������ 2.2

9
6� ,��" � <111 �� �V�� ��� �2"� v = 0 �� ��  ��M E0
� ��D �  4r� �� ��"�  � �� E5�%� �� �� �
h��� �'�4L  � �8 � ` 4F �� `�+ � T84�

I(0, u) =

[
sin (u

4
)

(u
4
)

]2

I0. <141

)
��� �� �WF�� �� �+ �'�4L �@F `�+ E0
���D �  4r� �� ��"�  � E5�%�  � <141 �� �V�� � ��5��
h�� 2"� ����� H4��� �� �V%� � H�0� 8� �@F

z0 � ±1

2

(
f

a

)2

λ. <151

#$ ��� �' H�  � J�� � ���� �� �,�+ 9" H4��� �� �V%� � E��4C  � 2��! `�+ �� �' �6��� � � R0+  �
*2"� �4:	�

��



��: �� =�� ��3�� �� ��� �+�;$ ���� �� (��> ?� �� �+ �3��! @A � (%) � �� &� ��
B)� ()�� � (%) �� (C�D E %+ �� �� � �� �F �� ���� �� 
�  � � � 4�� ?� �� ���� �� ��
�� G�H�� Mathematica � ��IJ� G�� � �K )� �� � ���L � �#M �� �+ �/)�6$ E��N B�� ���*
'��� �� B)� λ = 5.14 × 10−5 cm� a = 0.1 cm 
f = 5.2 cm �� ��� �� �+ �� E�� 
O()�

/&��: � 	��#� � 0�� � ��F�� 3

� � �� ,� �� �� ��8�  � 8� ,�+ ,�
+�� � � l4� � �� �� � H4 ��� �� �V%� � E0�� �  � 8� � � T 84 �
h�� 2"� ����� <91 �� �V�� � m�"�

ϕ =
(
f

a
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u− χ(v, u) − π

2
Mod 2π. <161

H�  � ��

χ(v, u) := arctan

(
S(v, u)

C(v, u)

)
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ϕ̃(v, u) :=

{ − k R u ≤ 0

+ k R u ≥ 0
. <191
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δ := ϕ(v, u) + ϕ̃(v, u). <201
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