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$) &$"*�1$(!-�( �!��&' ( *'�(�' ���&-��$&* =" &'!+���&$&�+. (,$!��

*' �-+�*'�' 3
G

	� ��&�!+*�*�*�$1*�'��'�%$(1�(-:!$$/�&)��&%!�'�$&�'�() '�&)��!$& 

( *"!'*��&��&- ' (#�&��+�$%� ="�!�,(�"#�.�'�*�4&$&"&�=" & **93�	��*

.($,! #�-$ *�&$'��(�* ��%��&%!�'�$&�'�() '�&)��*�- %�& -��*�%�;�&)�'� 

.�'��$%�'� �.(�� �! 0 !3�	� �#��&�( *"!'*�$%�'� �* �'�$&��( �-(�0 &�,+�'� 

%��'�'��'�'� ��$&*"# (�.(�� ��&- ;��1������*�'� �'�() '�0�(��,! ��&��!!

�"(( &'��&%!�'�$&:'�() '�&)�( )�# *���*��&��0 (�) �$%�( !�'�0 !+�*'��/+
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�$&*"#.'�$&��0��� �'� (����&) *��&�&$#�&�!��&' ( *'�(�' *�$(��&��&:

0 (* �0 !$��'+��α3��="�'�$&�58� ="�' *�'� �#�()�&�!�(�' �$%�*",*'�'":
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1� ( � ( )5 5� � � �( � � �− −= − �&-� ( )H H H H
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) '��*�ε
�
��1��! �'� ��&%!�'�$&�(�' ��(

�
���*� &-$) &$"*3��&- (��&%!�'�$&

'�() '�&)��ε
�
�, �$# *� &-$) &$"*��&-�#"*'�, �( .!�� -��&��!!� ="�:

'�$&*�����$(-�&)�'$� ="�'�$&�5���,+� ( ) ( ) ( )( )5 5
5 5 5� � �(

γ −γ γ+ ε = + + π �

1�'��(
�
��*�'� �& 1�'�() '3

��&�!!+���'���&�, �*�$1&�'��'�2
��
KJK5��1�����# �&*�'��'�*' �-+:

*'�' �&$&'(�-�,! *�$"'."'��&-��$&*"#.'�$&��( �)�0 &�,+

( ) ( ) ( ){ }
5

5 5 5 5
�� ��

�� ��

� �
� �

= =
   + κµ − γ + α +   

3 �4A�9

	��*�- . &-*�& )�'�0 !+�$&�'� �*' �-+:*'�' �&$#�&�!��&' ( *'�(�' �

, ��"* �$%�'� �-�*'$('�$&��&�'� ��$&*"#.'�$&:! �*"( ���$�� ��&'($-"� -

,+�'� �.( * &� �$%�#$& +3�� �!�*'�����!�,(�'�$&*�$%� # ()�&)� �$&$#� *

#"*'�'�/ �'��*�(�' �'$�, �%�(��,$0 �< ($��1������#.!� *�'��'�*' �-+:

*'�' �&$&'(�-�,! *�$"'."'��*�%�(�, !$1�'� ��(� -#�&�("! �$.'�#"#3

����������������  �� ����!�� �������������

�'��*��**"# -�'��'�'� �)$0 (&# &'�( -�*'(�,"' *�'$��$"* �$!-*��$0 (

'� �(�!�% '�# ��'� �.($�  -*�%($#�#$& +��( �'�$&��&-��'*��&�'��!�& '�1 �!'��

( ) 5
5

B BB

5 5
5

5 5 5 5

� �

�
� �

� ��

��
� � � �

� � �

∞ ∞
−

−
= =

   + − + =   + ε + + +   
∑ ∑ 3 �4A�9

	��*��#.!� *�'��'�#$& '�(+�.$!��+���*�&$�1 �!'�� %% �'*3�	� � �$&$#+C*

$0 (�!!�,"-) '��$&*'(��&'��*�'� &�$,'��& -��*

( ) H H

5

B

5 5
5

5

�

�

�

�
� � � �

� �

∞

−
=

+   + + =   +   
∑ � 4A69

1�'���"(( &'����$"&'� H H
5 5� � � �� � � � � �− −− = + − 3
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�

	� � ;�*' &� �$%�"&�=" ��$&0 () &'� ="�!�,(�"#�.�'�*��*�$%�#$( 

'��&����- #����&' ( *'3���#$& '�(+�.$!��+�("! �$(�&$#�&�!��&��$(��*

$&!+�"* %"!��%��'�#�/ *�4(�'�$&�!9� ;. �'�'�$&*��$&0 () �$&���"&�=" 

 ="�!�,(�"#�.�'���)�0 &�'� �* =" &� �$%�*�$�/*�'$�1�����'� � �$&$#+��*

*",? �' -3�	��*��*���&$&'(�0��!� ; (��* �%$(�'� �.( * &'���* ���*�'� �*#�!!
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$. &� �$&$#+��$&'��&*�$& �"&�'�($$'��&-��*�'� ( %$( �*�'"�' -��'��

&$&�+. (,$!���*' �-+�*'�' 3
5B
��'���&�, �*�$1&�'��'�'� �-+&�#���*+*' #

��&�, �( .( * &' -�,+�'� �!�1*�$%�#$'�$&�%$(�'�(  �0�(��,! *�� H
�� ��


�
���&-

π
�
�����(��' (�< -�,+�$& �"&�'�($$'��$& �($$'��&*�- �'� �"&�'���(�! ���&-

$& �$"'*�- 3��&- (�,$'���&%!�'�$&�'�() '�&)��&-� ;���&) �(�' �'�() ':

�&)��π
�	
�*���%(  �0�(��,! 3�	� �"&�'�($$'��*��''(�,"'�,! �'$�& '�%$( �)&

�** '*��&-�'�"*�'$� H
�� ��1������*���%(  �0�(��,! �,"'���&�, �'� -�-$1&�,+

'� �!�% '�# �,"-) '��$&*'(��&'3�	� �( ="�( # &'�%$(�*�--! �.�'���$&:

0 () &� ��*�'� ( %$( �'��'�'� �( �!� ;���&) �(�' �, ���.( - ' (#�& -

0�(��,! 3�� # #, (�'��'

5

5 5

5 5

5 5

� �
� � �

� �

(

 
 


γ

− −
   + ε +

= =   + π + π   
3 �4A89

�$(�

�
�'$�, �.( - ' (#�& -��ε

�
�#"*'�, �- ' (#�& -�,+�#$& '�(+

.$!��+��'��!!�'�# *�"&- (� ;���&) �(�' �'�() '�&)��1��! �(
�
�#"*'�, 

- ' (#�& -��'��!!�'�# *�"&- (��&%!�'�$&�'�() '�&)3�� ��"* � ;���&) 

(�' �("! *�) & (�!!+�-$�*. ��%+���.�'��%$(�! 0 !*�$%�'� � ;���&) �(�' �

{ }
�

"
∞

τ τ=
��*"���'�() '*��( ��$&*�*' &'�1�'����"&�=" ��$&0 () &'� ="�!�,:

(�"#�.�'�3�	� �*�# ��*�&$'� 0�- &'�%($#�'� �.$!��+�- ,�' ��,$"'��&%!�:

'�$&�'�() '�&)���$1 0 (��)�0 &�'��'�.$!��+�("! *��( �$%' &��#.!� -�'$�, 

."( �%$(1�(-:!$$/�&)�("! *�%$(�'� �(�' �$%����&) �$%�'� �.(�� �! 0 !�

{ }
5�

(
∞

τ τ= +
���&-�.(�� �! 0 !�*"(.(�* *��( �- �!'�1�'��,+�'� �("! �$%�! ''�&)

,+)$& *�, �,+)$& *3�	��*��#.!� *��&-�%% ( &� ��,$"'� �( ��# �&�&)�'��'

�&+�( �!� ;���&) �(�' ��*�.$**�,! �'$-�+7��&-��$%��$"(* ��'� �*'$(+�( :

. �'*��'* !%��'��&+�%"'"( �'�# 3�	��*��*�&$'��$&*�*' &'�1�'����"&�=" 

�$&0 () &'� ="�!�,(�"#�.�'�3�
��'��*�( ="�( -��*���'�() '�.�'��%$(�.(�� 

! 0 !*�� { }
�

�
∞

τ τ=
���&-�'��*��*��$1��&%!�'�$&�'�() '�&)��*�- %�& -��&�'� 

( #��&- (�$%�'� �.�. (3

"�+�&���$#��*.��������/�����%������/��������$������

������������&��
�

�&- (�'� ��**"#.'�$&*�$%�'� �#$- !��.�('��"!�(!+�%"!!�!"#.:*"#

( -�*'(�,"'�$&�$%�* �)&�$(�) ����. (#�& &'��*"*'��&�,! �( -"�'�$&��&��&

 ;���&) �(�' �'�() '�$(��&%!�'�$&�'�() '�( *"!'*��&��&��&*'�&'�& $"*

-$1&1�(-�?"#.��&�&$&'(�-�,! �)$$-*��&%!�'�$&��'��&�"&���&) -�( �!

 ;���&) �(�' 3��&�'� ��,* &� �$%�*"*'��&�,�!�'+�.($,! #*��'� ���$�� �$%

5B3��  ��"#�$%� 4ABBB���ABBB,9� %$(� '� � ' ��&���!�- '��!*3
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&$#�&�!��&��$(��*��##�' (��!�%$(�'� �$"'�$# 3�	��*�* �'�$&�'� ( %$( 

%$�"* *�$&�.($)(�#*�'��'��( ����(��' (�< -�,+���. (� �0 -�!��/�$%

*"*'��&�,�!�'+3�	� �.",!���*�#.!+�#�+�&$'�, !� 0 ���&-���&&$'�, �%$(� -

'$�, !� 0 ��'��'�'� �)$0 (&# &'�1�!!�. (#�& &'!+�#��&'��&�'� �!$1 (

! 0 !�$%�.",!���*. &-�&)�( ="�( -�,+�!$1 (�* �)&�$(�) �( 0 &" 3��$!!$1:

�&)�'� �!�' (�'"( �$&� ;���&) �(�' �'�() '�&)��'��*��*�#$- ! -��*�.$!��+

' #.$(�(�& **���&-�'� �.",!��C*� ;. �'�'�$&*��( �'�/ &�'$�, � ;$) &$"*3

�'��*�&$'��$&� .'"�!!+�-�%%��"!'�'$� &-$) &�< � ;. �'�'�$&*�%$(�'� ���* �$%

%�*��!�.($,! #*���!$&)�'� �!�& *�$%�* �'�$&�53��&�'� �.( * &'���* �$%�*'��/+

.(�� *���$1 0 (��'��*�1$"!-�)( �'!+��$#.!���' �'� �#$- !��&-��$#."'�:

'�$&*�1�'�$"'��--�&)�#"����&*�)�'3

�'��*��**"# -�'��'�'� � �$&$#+�*'�('*�1�'���&-��*� ;. �' -�,+�'� 

.",!���'$� 0 &'"�!!+�( 0 ('�'$�����)�� ;���&) �(�' �'�() '��ε4��$(��&%!�'�$&
'�() '��(

4
3�	� �.",!��� ;. �'*���& 1�!$1 (�'�() '�ε5KTKε4�$(�(5%TK(4�'$�, 

' #.$(�(+��1� ( �ε4KJK(4��&-�ε5KJK(5355 �	� � ;. (�# &'*�-�*�"** -�, :

!$1�#��&'��&�ε5�$(�(5��1�'�$"'�!$**�$%�) & (�!�'+��%$(���%�; -�. (�$-��K∈ KMB�K�ε9

$(��K∈ KMB�K�
(
9��1� ( ��εKJK�(KJK�� ="�!*�%$"(�$(�'1 !0 �="�(' (*3

�$& '�(+�.$!��+�"&- (��E���&%!�'�$&�'�() '�&)�-�%% (*�%($#�#$& +

$(� ;���&) �(�' �'�() '�&)��&�$& �0 (+��#.$('�&'�( *. �'3�
��! ���� &:

'(�!�,�&/���&�-�( �'!+��$&'($!� �'� (�'� �)($1'��(�' �$%�&$#�&�!�#$& +

,�!�&� *�$(�'� �(�' �$%����&) �$%�'� � ;���&) �(�' ��'� ��E��#"*'�, 

�$&'($!! -��&-�( �'!+3��*�* '�$"'��&� ="�'�$&�5���'� � ;���&) �(�' ���*

'$�, ��$&*�*' &'�1�'��'� ��E���&%!�'�$&�'�() '�)�0 &�'� �, ��0�$(�$%

&$&'(�-�,! *��&%!�'�$&��1�����.( �!"- *��&��&- . &- &'� ;���&) �(�' 

'�() '3�	� �&$#�&�!�#$& +�*"..!+�#"*'�, �* '�*$��*�'$����� 0 �'��*

 ;���&) �(�' 3�	� ( ���&�'� ( %$( �, �&$��&&$"&� -�'�() '�(�' �%$(�'� 

-�( �'��&*'("# &'*�$%�#$& '�(+�.$!��+���*�,$'���( �*",$(-�&�' -�'$�'� 

�E��'�() '3�	� �(�-+&�#���'�# �.�'�*�1�!!�, � &-$) &$"*!+�- ' (#�& -3

	�,! �A�*"##�(�< *�'� �.�(�# ' (�0�!" *���$* &�%$(�'� ���!�,(�:

'�$&� ; (��* 3�	� �'�# �"&�'��*�$& �="�(' (3�	� �, &��#�(/���* ��*

*. ��%� -��*���.$!��+�-"(�'�$&�$%��%JK5A�="�(' (*��&-�%�(#*C�.($,�,�!�'+

$%�&$'�, �&)��,! �'$����&) �'� �(�.(�� �$%�δKJKB3>6���$(( *.$&-�&)�'$��&
�0 (�) ��$&'(��'�! &)'��$%�$& �+ �(3��&�$'� (�-�# &*�$&*��'� ���!�,(�:

'�$&�( %! �'*�'� �!�/ !+�#�)&�'"- �$%��&��&%!�'�$&�'�() '�&)�.($)(�#��&

'$-�+C*� # ()�&)� �$&$#� *3�	� �%�&�!�*' �-+:*'�' ��&%!�'�$&�(�' ��*��B

. (� &'��1�'����'�() '��&%!�'�$&�(�' �$%�5B�. (� &'��1������*�0 (+��!$* �'$

'� ��"(( &'��(�<�!��&��&-�� ;���&�'�() '*3���* '��%JK5B�. (� &'��αKJKB3��

553��**"#.'�$&*��,$"'�'� �.",!��C*� ;. �'�'�$&*��( �( *'(��' -�,+�'� �( ="�( :
# &'� '��'�&$&& )�'�0 �&$#�&�!� �&' ( *'� (�' �.�'�*�#"*'� $,'��&� �&�  ="�!�,(�"#3
�$(� '� � �&%!�'�$&� '�() '�&)� ��* �� '��*� ("! *�$"'� � ('��&� ;'( # �, !� %*3
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�&-�γKJKB36���*��&�'� �.( 0�$"*�* �'�$&3�	� �%"&�'�$&�!�%$(#�$%�'� �"'�!�'+

%"&�'�$&��*��!$* �'$���&)��&-�
$!#�&�45��89�� ;� .'�'��'��))( )�' ��$&:

*"#.'�$&��*�� ( �*.!�'��&'$�'(�-�,! *��&-�&$&'(�-�,! *��$#.$& &'*��&-

!�,$(��*�� ' ($) & $"*3��&�'��!�& '�%$( �)&��** '*��( ��**"# -�'$�, �< ($3

�&�%�)"( �A�'� �*$!�-�!�& �( .( * &'*� ;���&) �(�' �'�() '�&)�4�	9��&-

'� �-�*� -�!�& ��&%!�'�$&�'�() '�&)�4�	93�	� �"&�'��!$&)�'� ��$(�<$&'�!

�;�*��*�="�(' (*��1�'��B�( .( * &'�&)�'� �'�# �$%��&&$"&� # &'�$%�'� 

.($)(�#3�� ��"* �'��*��*���%$(1�(-:!$$/�&)�#$- !��'� �0�!" �$%�'� � ;:

���&) �(�' �$(��&%!�'�$&�'�() '�, %$( �'�# �B��*���&�%��'���##�' (��!3

	� �. (%$(#�&� �$%�'� �'1$�.$!��� *��*�) & (�!!+�0 (+�*�#�!�(��&�'� 

�&�'��!�.��* �$%�'� �.($)(�#��,"'�*'($&)�-�%% ( &� *� # () ��($"&-�'� 

'�# �$%��$!!�.* 3�
�#�' -�*"*'��&�,�!�'+��&�,$'����* *��#.!� *�'��'��&

�&'���.�'�$&�$%���%"'"( ��$!!�.* �$%�'� �.($)(�#��&$&'(�-�,! �)$$-*��&%!�:

'�$&�& 0 (�-($.*�'$�'� �& 1�!$1 (�'�() '3��$1 0 (��#��&'��&�&)��E�

�&%!�'�$&��'��'*�'�() '�( ="�( *�'��'�'� ��0 (�) �$%�&$&'(�-�,! �)$$-*

�&%!�'�$&��&-��"(( &�+�- .( ���'�$&� ="�!*�'� �!$1 (�'�() '3�	� � ;���&) 

(�' �'� ( %$( ���*�'$��$#. &*�' �,+�- .( ���'�&)�#$( �*!$1!+�'��&�'� 

�E���&%!�'�$&�(�' 3��&�*$# ���* *�'��*� %% �'�#�+�, �*$� ;'( # �'��'�'� 

�"(( &�+���'"�!!+���*�'$��..( ���' �%$(�#"���$%�'� �'(�&*�'�$&3�	��*�*�):

&�%���&'!+� ;�� (,�' *�'� �( �!� %% �'*�$,* (0 -�"&- (�&$&�( -�,! � ;:

���&) �(�' �'�() '�&)3�	� �0 (+�#"���!$1 (�&$#�&�!��&' ( *'�(�' �-(�0 *

".�'(�-�,! *��$&*"#.'�$&��&-���"* *���!�() (��"(( &'����$"&'�- %���'3

�"('� (#$( ��'� ��$#,�&�'�$&�$%�( !�'�0 !+���)��&$&'(�-�,! *��&%!�'�$&

�&-�!$1��"(( &�+�- .( ���'�$&��..( ���' *�'� �( �!� ;���&) �(�' �0 (+

(�.�-!+��,+�"!'�#�' !+��($"&-�AB�. (� &'3�	��*��*����$#.�&� -�,+���0 (+

-  .�&$&'(�-�,! *�( � **�$&���&�1�����$"'."'�%�!!*�,+�$0 (�AB�. (� &'3

��%���"��&���������'��������������%��������*��$���

�����
�
�  ���
 �
����(����

� ��I5A�="�(' (* �"(�'�$&� $%� ' #.$(�(+� .($)(�#*

ε4	J�(4 �BL�.3�3 �' �-+�*'�' � ;���&) � (�' � I� �&%!�'�$&�'�() '*

ε5	J�(5 5BL�.3�3 	(�&*�'�$&�!�  ;���&) � (�' � I� �&%!�'�$&� '�() '*

� 5BL�.3�3 �&' (&�'�$&�!� ( �!� �&' ( *'� (�' 

θ �3�� �1&�.(�� � - #�&-�  !�*'���'+

δ B3>6 E($,�,�!�'+�$%�&$'�, �&)��,! �'$����&) �.(�� 

α B3� �$& '�(+� ,�* � '$� �$&*"#.'�$&� (�'�$� 4�(�<�!9

γ B36 ���( � $%� '(�-�,! *� �&� �$&*"#.'�$&

��� 5I� E($.$('�$&� $%� '�# �1$(/�&)� �&� *' �-+� *'�' 

�B B �&�'��!�& '� %$( �)&��** '*
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�!!�$%�'� * � %% �'*�, �$# �.�('��"!�(!+�* 0 ( �?"*'�, %$( �'� ��$!:

!�.* �$%�'� �.($)(�#��1� &�&$&'(�-�,! *��&%!�'�$&�(�* *�#$( �="��/!+

�&��&'���.�'�$&�$%�'� ��##�& &'�( 0 (*�$&�'$�����)�:�&%!�'�$&�( )�# 3

�&�'� ��$!!�.* �$%�'� �.($)(�#���$1 0 (��'� ���)� (�*' �-+:*'�' ��&%!�:
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