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b�g�c6b�g'b~mA�
�[w�g�_�v�eAe*b/}�_�j
v�m

� = µ²
π
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�

µ²
π

×
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∫
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∞
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
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5 ù + (ω�ù + ρ
ù
)η ²
ù −

°
ω ²
ù
η ²�

¡ 8 ù + (ω ²
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� ÇY¥
Å�º½� � Ç'¥ bdj�c>w�e � v-�>�.��`�b�}x_�e���_fgYm�v�g'`�`�_ � v�g'`�j�j*z�_ih�b�v-�
hfv�e�_�`Yy�_�m�w¬m|^�_lc6v�him�m*^[v�m�w�g�_�^'v�j�m�w�z�_�e|c>w�e � m|^�_
b�g�mA_"��e�v�m|b/w�glw-}�_fe 5 k�_�c>wxe�_�m*^�_«j�y ��� v�m|b/w�g�¡"¢"¹'£"�
��b��g[v-�>�.�½�;wxgY_¯h�v�g�c>wxe � v{�4�/�«h�v�g{hi_-��m|^�_�`�b/}�_�e��{_�gYhi_©¡P¢i¹'£
mAw¯w�k�m*v�b�g

� =
µρ
ù �
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�
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ù
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^�_©mA_ � z{_fe*v�mAy'eA_©w�c�m|^Y_�q�Æo]Ím*eAv-g�j*b#m*b/w�g¬c>w�e�m|^�_�.	§� � w�`�_-� ­ v � bE�.m�wxg'b.v-g � ²!¥�b�j©`Y_im�_fe � b�g{_f`Ák��Ám|^�_
_fº�y!v�m|b�wxg

� ¦.×�¼ = π° � (µ
��� ¦.×"¼ � ρ(µ K

� ¦.×Ó¼ )) � � ¢"ÑY¥

] ^Y_�j6_-��c6�dhiw�g�j*b/j�mA_�g�m¯h�v��/h�y!��v�m*b/wxgÊwxc � ¦�×�¼ v�j�v�c>y�g{hf�
m|b/w�g�w�c½m|^�_oh�v�eAe*b/_�e;`�_�g�j*b/m�� $ º =

6 � 	 M π
e6_�º�y[bde6_�j³v�`'`�b��

m|b/w�g[v-�
_�º�y[v�m*b/w�g�j�c>w�e
ρ
v�g'`

µ
�;n�^�b�hf^�mAw-��_�m|^�_�e�n�b/m*^

� ¢"ÑY¥�c>wxe � v�h�w � z'�/_im�_ j�_im�¡EÐ'£"��a^�_�g�m|^�_ � w�`�y��/y[j®w�c
m|^Y_owxe*`�_�e�z�v�e*v � _�mA_�e ρ(5 )
b�j

m|e�_fv�m�_f`�bdg©m|^Y_ � _�v�g�c6b/_-��`�v�z'z�e6w��[b � v�m*b/wxg���m|^Y_�_fºYy[v��
m|b/w�g�c>w�e

ρ
m|v�ÖY_fj�m|^�_�c>wxe � ¡6Ð'£

°
ρ
7 = ∑²

=−∞

∞

∫
C ù A

(
°
π)
ù m*eo¡ τ ÷ 〈 � ( L ω ² � � )〉] K

� ¢x¢�¥

n�^�b/h�^�c>w�e � v-�>�.��h�wxb�gYh�b.`Y_�j�n�b~m*^�m|^Y_��[v�zÀ_fº�y'v�m|b~w�g�w�c
m|^Y_�q�s�t�m|^�_�w�e6�½��] ^Yb�j�h�wxb�gYh�b.`Y_�g�hi_�v-�>�.w�n�j�w�g�_�mAw�y!j6_
m|^Y_«¦�g[`{_fe*j6w�glm*^�_�wxe�_ � ¡"¢��[£f�¼n�^'b/hf^ÊjAm*v�mA_�j�m*^[v�m�m|^�_
`�_�z�_�g�`�_�g�h�_�w�c

ρ(
�

)
b�j®m|^Y_�j�v � _�v-j®m|^'v�m
c>wxe�m|^�_�h-�/_fv-g

jAy'z�_fe�h�wxg'`�y�h�mAw�e�v�g'`�b�j�gYw�m�v�c6c>_�h�mA_�`©k[��m*^�_¯z'e6_�j�_fg{hi_
w{c�g{w{g � v"��g{_im*b/h b � z�y'e|b~m*b/_fj¤�
´4mob�j
b � z�w�e6m*v�g�m9mAw�eA_�h�v-�4�
m|^'v�m�m|^'b�j�m*^�_iw�e�_ � bdj��®wxc�h�w�y[e*j6_Y��}{v-��b�`lw�g!�/��c>w�eªm|^�_
���dn�v�}�_�z'v�b�eAbdg-�«v�g[`�j � v-�>�;`�b�j�wxe*`�_�e¤�
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]
^�_fe�_¬v�e6_Y��^�w-n�_�}x_�e¤��k�w�m*^azY^��[jAb�hfv-�¯v�g'` � v�m|^�_��
� v�m|b/h�v-��`[b/c6c>_�eA_�g�h�_fjÀk[_�mAno_�_fg m|^Y_l��v�zrb/g¿m*^�_�q�sot
m*^�_�wxe���v�g'`

ρ
¡AÐ��4¢iÑ'£"�¼´6g�z'v�e6m*b/hiyµ��v-e�m*^�_�mA_ � z�_�eAv¤mAy[e�_

�
ρ
n§^'b/h�^¬b�jª_fj�m|b � v�mA_�`¬c6e�w � m*^�_Ëhiw�g�`'b/m|b~w�g

ρ =
Ñ�b�j

gYw�m�e�_���v�mA_�`umAw m|^�_ÁmA_ � z�_�eAv�m�y�e�_�w�c�m|^Y_Íj6y!z�_�e6h�w�g��
`Yy�h�m|b�g-�·m|eAv-g�j*b~m|b/w�g½��k[yYm�b�j�b/g�m�_fe�z[e�_im�_f`·v�j�m|^�_�z'j6_�y[�
`Yw���v�z©w�z�_�g�b�g{��mA_ � z�_�eAv¤mAy[e�_�� ∗ � j6_�_�`�_�m|v-b���j�b.gÊ¡6Ð[£*¥-�
]
^Y_ � v�bdg�z{w{bdg�m��[n�^�b/h�^�no_�n�w�y!��`���b�Ö�_¨w{g��.��mAw¯j�m|e�_fj*j
^Y_fe�_��[b�j m|^'v�m®k���}�b�e�mAy�_owxc�m|^�_o¦
g�`Y_fe�j�wxg�m|^�_�w�e6_ � ¡�¢s�!£
m*^�_�}[v-�/y�_�wxc9�

ρ
`�w�_�j�g{wxmo`�_�z�_�g[`ËwxgËm|^Y_�z�e�_fj�_fgYhi_�wxc

b � z�y[e*b/m*b~_fj¤��n�^�b>�/_om|^�_om�_ � z�_�e|v�m�y[e�_�� ¦.×�¼ �[v-j;n�_on�bd�>�
j*^�w�n���bdjo�/w�n�_�e�_f`½�
]
^�_�hf^{_ � b/h�v-�³z�w�mA_�g�m|b�v-� µ

b�jo`Y_fc6b/gY_f`Ëk���m*^�_¯g�y � �
k'_fe�_fº{y[v�m|b/w�g

∑²
=−∞

∞

∫
2 � �

(
°
π)
ù m*eo¡ τ F 〈 � ( L ω ² � � )〉

£
=
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t�b�g{hi_�n�_�v�e�_�b�g�mA_�e�_fj�mA_�`lb.g�m*^�_�^[b~�[^Àhfv-eAe*b~_fe�`�_�g'jAb/m��
e�_"�Yb�wxg���m*^�_�j�w��/y'm|b~w�g�w�c � ¢P°'¥¯b�j

µ −∼
� 	 �³jAw�m*^�v�m�b�g

Å;º�j¤� � Ð�¥P± � ¢�¢�¥9wxgY_�hfv-g�e6_�z'��v�h�_
µ
k��*� 	 �

­ v�}[b/g��lm|^Y_�mA_ � zY_fe�v�mAy!e6_�j �
ρ
v�g�` � ¦.×"¼ v�j�c>y[g�h��

m*b/w�g�j�w�c;m*^�_�h�v�eAe*b/_�e�`Y_fg�j*b~mA���[wxgY_�h�v�g¯kYy�bd��`�m|^�_�z�^[v�j�_
`'b�v"�[e*v � wxc�m*^�_ � w{`{_��¯¡6Ð'£�n�^�b�hf^Êhiw�g�j*b/j�m|j�w�c�m|^'e6_�_
e�_"�Yb�wxg'j���]
^Y_�c6b/e*j6m�w�g�_�b�j¨m|^�_�jAy'z�_fe�h�wxg'`�y�h�m|b�g{� � ^Y_fe�_
q�Æ�]®¥�z�^'v�j6_on�b~m|^

ρ ≠
Ñ�v�m³� '�� ¦*×[¼ �!´Egªm|^'b�j³e�_P�!b#w�gm*^�_�e6_�b/j³v-�~�[_�k[eAv-b~h�w�e*`�_fe¤��wxe®v�z�w�n¨_fe*����v�nÍ`�_�h�v���w{c½m*^�_

〈Φ∗Φ〉
h�w{e�e�_���v�m|b/w�g[jf��]
^Y_Ôj�_ih�w�g�`·e6_"�Yb�w{g¸hiw�eAe�_�jAz�w�g�`'j

m�w�m*^�_�z'j6_�y[`�w¤��v�z·z�^�v�j�_ � � ¦�×�¼ ' � ' � ρ
¥-�o´Ag¬m*^�b�j

z'^�v�j�_
ρ
b/j�jAm*b>�>�§gYwxgY¶*_fe�wlk�y�m�m|^{_�hiw�e|e�_���v�m*b~w{gYj � _�g��

m*b/w�g�_f`�v�k�w�}�_ð`{_ih�v���_i�'z�w�g�_�g�m|bdv-�4�/�½��]
^�_�m|^'b/e|`�b/j�m*^�_
gYwxe � v-� � �!_fe � bd�6��b�º�y[bd`!¥�z[^�v�j�_ov�m¼� � �

ρ
n�^�_�e�_

ρ =
Ñµ�

��w�mA_�m|^Yv�m
〈Φ( 5 )〉 =

Ñ�_�}�_�e6��n�^Y_fe�_����a^�bE�._©m|^Y_��!b#}Y_fg
z'^�v�j�_È`Yb�v"��eAv � n�v�j�`�_�eAb/}Y_f`rc>w�e�m|^�_�b�`�_�v-��b�¶P_f` °�Î
� w�`�_�����m*^�_�e6_rv�e�_ b/g'`�b/h�v�m|b/w�g�jÊm|^Yv�m¬_�}�_fg c>w{eÊjAyYhf^
h�w � z'��b/h�v�mA_�`���v¤��_fe�_f`�j6�[j�mA_ � j�v�j ­ ]®t�sÁm|^�_�}[v-�.yY_¯wxc
m*^�_�h�e*b#m*b/h�v-�³mA_ � zY_fe�v�mAy!e6_¯c>w�eom*^�_ �p� v��©k�_�n�_-�4�;_�j�m|b/�
� v�mA_�`©y[j*b/g�� � ¦.×Ó¼ ¡"¢"Ðµ�#°�Ñ'£"��_i}Y_fgËm|^�w�y��[^©m*^�_�m|e�v�g�j*b/�
m*b/w�g¬y[g'`�w�y�k�m�_f`µ�/�¬k�_-�.w�g-��j�m�w¬m|^�_ �-Î �.	Éh-��v�j*jf��´4m
n�v�j�v-��j6w�z�wxb�gYmA_�`©w�yYm�b�gl¡"¢iÐ�£9m|^'v�m§v�gYwxgY¶*_fe�w��[v�z�b�g
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� "�� VE)��.(-Ui\ /PVYS�V��®T
	.%�Z'& %
(xS (�S�W�Wµ\.U*T�� &>\ )ª\.Ts/

 S���S�� a XfP $ a L 6 L�W

]
^�_¬m|e�v�g�j*z�w�e�m�m|b � _ τä`õ b�j�b�g�c6bdg�b/mA_·b�gÁm|^�_¬h-�/_fv�g��b � b/m���j�w�m|^�v�m
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^�b�j�_���z�e�_fj*j�b/w�g
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v�g[`Êm|^�_�g·j6y�k!j6m*b/mAy�m*b�g-� � ¢P²!¥�b.gYmAw � ¢iÑ[¥¤��w{g{_«w�k�m*v�b�g[j
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]
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n�^'b#h�^�bdj�v � wxe�_�hiw�g��
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�
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÷
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¡�¢P¹'£P��]
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bdj³j*v�m|bdjAc6b/_�`½��w�g�_ohfv�gª_fv-jAb>�/�¯j6_�_

m*^[v�m®m|^Y_o}{v-�/y'_�w�c;� ¦*× ¼ c>w�e®m|^�b�j h�v�j6_�b�j��/_fj*j m|^'v�g¯m*^�v�m
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w�g�_ � y!j6m�j�w��/}�_�m|^Y_�j6_-��c6�
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