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z1 =
� KRQ I &S0?>

z2 =
H K � I &@KUTMG'�V W!#!#$;&���:
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ϑ
73!(wx!#���zy|{�}D~j�

b(ϑ) = 0.83 e−5.5ϑ w`{�~
��- F �(/�>m9;!#78:;��,M0?G'�
/�>m&�);18��&E��9A0? ",%2z "9 s 13� θ = π/2 − ϑ
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b(θ) = 1.47 10−4 e5.5θ w � ~
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n(f)
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n(f) =
2
√

2π

λ
ξ(f)

F G'��,#� ξ(f) � λ
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0?G;�*/�,%2">"0?,# ")CKo��-U0#G'�*&�>6:'$'18 W0?73>m9P73!j!%0#,#>m9 s _[:'$'�*0?>�!%>m&E�*,#��!%>m9B "9;/��E W0
f0

_ F �/< W94:'� r 9'�
fmax ∼ 8πξ(f0)/λ

_Y "9':� ":;>m);0f0#G'�h-.>"1818> F 739 s /�,#$;:'�j&E>Y:'��1�_JaB "!%��:�>m90?G;�();,#>m)+��,�0?78��!M>"-�0?G'�(cf��!#!#��1[-.$'9'/�0#78>m9;!Vw.,#>m$ s G'132"_
Jn(z) ∼ 0

-.>",
n > 2|z| ~d�

{

n(f) = (2fmax)
−1/2 if f ≤ fmax

n(f) = 0 if f > fmax
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ξ(f) ∼ 10−8

[

10 Hz

f

]2

m Hz−1/2
wx¦A~
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p(θ) =
κ

θ2

w H ~
 "9':�0#G'�
789A0?� s ,? W0#��:�!#/� W0#0#��,%789 s a+��789 s :'��9'>W0?��:�aA2

ε
_ F �(G' b\"�(-.>",j{bp*)')'&ª13>m!#!%��!

ε × κ ∼ 10−7
K
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h(f)
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h(f)2
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z
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F 78:;0#G dθ
_B!#����9�$'9':'��,h W9 s 18�

θ
-.,%>m& 0#G'�
&�73,#,#>",d�

dh2(f) =
λ4ε2

64π4L2z2
p(θ)2 dΩ b(θ) n(f)2

w I ~

F G'��,%� L
78!f0#G'�
18��9 s 0?G wx¦"ZJ&4~f>W-�0#G'�0/j73, s >o/� <\Y7^0?73��!�KL��9©w I ~5_;0#G'�
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dΩ = 2π sin θ dθ

F �� "13!#>o0v WZ"� z = a/ tan θ
K21h-�0?��,X!#$'a'!�0?7^0?$;0#789 s 0?G;�
-.$;9'/�0#78>m9

p(θ)
_ F � s �50
�

dh2(f) =
λ4ε2κ2

32π3L2a2

b(θ) sin3 θ dθ

θ4 cos2 θ
n(f)2

w3,A~
a'$;0�_ F 7^0?G
0?G;�L)B ",? W&��50?��,%!�0v WZ"��9(789j0#G'�L)',%��/���:'789 s !%��/50?78>"9C_ F 730?G θi ≡ arctan(a/zi)

_
∫ θ1

θ2

sin3 θ e5.5θ

θ4 cos2 θ
dθ '

∫ θ1

θ2

e5.5θ

θ
dθ ' 0.9

!#>N0?GB �0
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h(f) =
λ2εκ

L a

√

0.9B0

32π3
n(f)

w�Qm~

F 730#G B0 ≡ 1.47 10−4
K
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h(f) ∼ 3 10−26 n(f)
w3-A~
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n(f) ∼ 0.085

[

10 Hz

f

]2

Rd Hz−1/2
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h(f) ∼ 2.5 10−27

[

10 Hz

f

]2

Hz−1/2
wxnA~
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