
� �� �� �� � � � � �	 �� 
 � � � � � �� � 
 	 � � � � �� �

� �� � �

� � ���� �� �� ���  ! "$#% &#

'( ) (* (+ (, ! �- # �. � - - � / �

0 � %1 �� #% � " � � � �- ! %

� �- ! % 23 � 4% �

56 6 �7 58 � �9 5:; 9 �<

7 � => 5 �9 ? < 5@A < @ 8 >

� �8 B <C D E D F FG

H I JKMLN LO P JRQ STUV WYX H



� � �� �� �� �� � �

	
 �� 9 : 	 � < 	 8 	� 56� 9 : 
 � 5; 	8 5� �: � � B 56 6 9A 	8 9 : B 5: � 	
 � 5� � �� � 	8 �9 B 	��

	 B 5@ �6 9 : 
 5 � � 9 
 
 � � 5 
 �@ 
 	 7 5 � 5: � � � > 7 	A 9 8 	 B �6 > 8 	6 � � 	A � 5� � �� �

� � �:A �8A � 5A 	6�

���� � �� � � !"# � $ %

���� % %� � & � $ %
'() &# �

� 9 : 
 � 8 5 � �< 	� 9 
 
 �* 9 : 	 �9 B � 	8 � �

	 � B B 	 � � �< 	 � � � 5 7 	 �: 	+ 	 B �9� 	 6 5; 	: 	8 
 > A 	� B8 9 � �9 5: 5 � � 5 � 	 5 � < 	8 � < 	 58 > E < 9 
 < 	8

	: � 9 5: �6 � 	8 � � �8 	 �6 6 5; 	 	A �
, - . . �

/
0 /

13254 /

	8 	 076 /98 �8 	A 9 � 	: � 9 5: 6 	� �;: � � 5 � �6 � 5 @ � B 5 @ �6 9 : 
 �;< E �:A 4 / �8 	A 9 � 	: � 9 5 :>= G 5 � 	8 � � 58 �

� �8 @ B � 	A � 8 5 � � 	 B � 58 7 5 � 5: � �:A ? 58 � 9 
 
 � 7 5 � 5: @ 	6A ��

ABC DE FG H FU SIL J FKO F



� � �� �� �� �� � �

� �:A 9 : 
�� 58 	: �� 9 : � �8 9 �: B 	 �:A 
 �@ 
 	 9 : � �8 9 �: B 	 E �< 	 � 5 � � 
 	: 	8 �6 B 5@ �6 9 : 
 � �8 @ B �@ 8 	

> 7 	 	
 �8 	� � 	A � �

� ��� � ��
�

	 � � ��� 
 ��
� 2 � 
�� � � � 2 � � � ��� � ��� � 2 � 
�

���
� 2 � � �� � � � � � � �2

�

	8 	 � � �8 	 � < 	 � 5 � 	: � � 5� �; 5 � �� 58 � ��� �: 
 	: 	8 �6 E 	 � B < 5 � � < 	� 	 B 5@ �6 9 : 
 � B �: 7 	

� �6 	 
 � �: �< 	 B 5 : � 	
 � 5� � � E � � �< 	 �8 	 	 6 	� 	6 E

	 � � � � 	 � � % � � � ! � � � � � � � "

#$ %& '$( )+* ,$- & - ) * - ./ '$ %& #0 /1 % 23 , .- 4< 	 �= � < ? F5 F6 F7 F 8

ABC DE FG H FU SIL J FKO F



� � �� � �� �� �� � �

� ��� �	 �
 


��� � � 
� -�� � �

5; 	A 7 > �< 	A 	 B � > �� 
 �� �; 9 �< 7 8 �: B < 9 : 
 � 8 � B �9 5: � "� �

� 
 � � �; 9 � < 7 8 �: B < 9 : 
 � 8 � B �9 5: � "� ��

� 9 
@ 8 	C � � 	 > : � �: � 9 � 
 8 � � � � 58 ��� � 
 � -� � �

ABC DE FG H FU SIL J FKO F



� � �� � �� �� �� � �

� � � � & "� � �

� 8 - - � �� � �

� 	 � � � @ � 	 �< � �

	 � � � 
 � 	 �

� 	 8 	� �8 9 B � � 5 @ @ : � 56 �8 9 � 	A 7 	 � � �

� 9 : 9 : 
 5 : 6 > �< 	 B 5 : �8 9 7 @ � 9 5: � @ � � 5 � < 	 6 5; 	� � : 5: = �8 9� 9 �6 58A 	8 E �8 9 � 9 : 
 � 8 5 � � 	8 � �

�8 9 : � < 	 �A A 9 �9 5: �6 B 5@ �6 9 : 
 � E � < 	 B8 5 � �= � 	 B � 9 5: � � > 7 	; 8 9 � � 	: � �

� � 
 � 
 & � 	 � � � � 
� 
 �� � � � 
	 
 �� � �2 
� 

��� � � 
 
	 

��� � � �

ABC DE FG H FU SIL J FKO F



� � � �� � �� � �� � � ��

	: � @ 8 	A 	 � 	 B � �7 9 6 9 �> 5� �< 	 @ : �6 �8 5A @ B �� E; 	 8 	 � @ 9 8 	 � < � � E

� �� " � � � � � � " � 58 8 � � 9A 9 �> 5� 	 � B < = 	 �

	
 � � "� � � � 58 	 � B < = 	 �

� � �� �
 � " � � � 58 	 � B < � � 9 8 5� = 	 ��

	8 	 
 � � �� � 
 �2 � 
 � � �2 
 
 � � �2
	�� � � �
 � & " � � �

�8 � � 8 5 � �< 	 B8 5 � �= � 	 B � 9 5: E �< 	* 9 : 	� � � 9 B �6 A 9 � �8 9 7 @ �9 5: � �8 	A 9 + 	8 	: � � 58 A 9 + 	8 	: �

�6 9 : 
 ��
ABC DE FG H FU SIL J FKO F



� � � � � � � � � � � �� � �	� � 
 � �� � �
�� � 


� 9 
 
 � 7 5 � 5: 5� � � � � � & "
 	� �:A � 8 - - � �� 	� E � < 	 8 � � 	� 9 : � 	� � 5 7 �8 : �; 9 �<

56 �8 9 � 	A 7 	 �� � �8 	�
� � & �� � 
 � 
 & � 	 � � � � " �� �� 
 � � � 
� � � &	 


�� � �

	� � 	 � � 
 
�� 
 �	 �� �� � � � � �� � �� �� � 


� ��� ��  "! #$ % & &' () % %* +,  % - , . / 0 #21 3 4 * 3 5  �6 0 #21 & * 4 %7  8 6 0 #

� 
� ��  � # $ % & &' ( ) 9: ;

<�=>? @A 0 <B & * 3 3 * , C  % - , . / 0 #21 , C * D 5  6 0 # - & * D + 7  8 6 0 #

� E� ��  � # B % & &' () 9: ;

�GFH I I� B % & &' () % J * K  % - , . / 0 #21 3 %* , 5  6 0 # - & * 3 % 7  8 6 0 #

� L� ��  "! # B % & &' ( ) % C * 4 4  % - , . / 0 #21 D J * , 5  �6 0 # - D * , % 7  8 6 0 #

� M� ��  � # $ % & & ' ( ) 9: ;

<�=>? @A 0 <$ & * 3 , * % D  % - , . / 0 #21 , & * % 5  6 0 # - 4 * , 3 7  8 6 0 #� N� ��  � # $ % & &' () 9: ;

��  "OP Q Q # $ % & &' ( ) % * , K D  % - , . / 0 #21 % 4 * J D 5  6 0 # - , * 3 & 7  8 6 0 #

RST UV WX Y WZ [\ ] ^ W_ ` W



�� � � � �� ��� � � �� � �	� � 
 � � � � �
�� � 


�	 
 � �� � 
� �� � � 	 �� 
�� 
 
	 � � � �	 � � ��� � ��� 
 
 � 
 �� �	 
 � �	 � � ��  � � �	 �! " �
#� � �%$ �! � 
�

& � ! � & 
 �  � ' ($ )�*,+ - .0/ .21 3$ � & 
 � �� 
 � 
 4 
	 � � �	 � � �5 � �	 �� � �	 � ! � � � �	 � � ��� � �

6 � ' ( �+ 6 78 � - 9 : ( �

&  � $ ! �� �	 �	 � 
 
 � �� 
 � �  5 �	 � � �� ; �! <= = > ?A@ B $ � & 
 � � �C �! � 
D � �� � � 	 ! � �5 � & 
 EF


 �� �� � �	 D � �  
 �� �  � � ) �� 1 6 � 
D 
� 3 
 �D 
 � �5 �� � �	 : ( � �

: B + G/ � � � H 1 I JK � ��� � � GL = I= 1 M

:N + G/ � � � H J IK K � ��� � � GL = I= JK

:O + G/ � � � H / I/ / � ��� � � GL = I= 1 -

� �D � �  � � P �5 �� � �	 � & 
 � �  4 � �	 
 � �� 


Q �  4 � �	 
 ' B ' N ' O

G � � � G L RS RT R RS RU T RS RV W

G � � � � � G L RS RV V RS R V R RS RVX

RST UV WX Y WZ [\ ] ^ W_ ` W



�� � ��� �� ��� � � �� � 	�
 � ��
 � �� 	
�
 � �

-0.2

-0.15

-0.1

-0.05

 0

 0.05

 0.1

 0.15

 0.2

-0.04 -0.02  0  0.02  0.04

Re
(b

W
)

∆aW

C1

C3

RST UV WX Y WZ [\ ] ^ W_ ` W



�� � ��� �� ��� � � �� � 	�
 � ��
 � �� 	
�
 � �

5 � & 
 �  � � ' � $ ' � �	 � ' �

G -/ I �K � � � H <� I/ � � � � � 9 < I/ - " �
#� � � G L = I1 1

G J I1 � � � H / = I - � ��� � � 9 1 I/ K " �
# � � � G L = I/ =

G/ I <K � � � H -1 I� < � � � � � 9 / IK " �
# � � � G L = I - <

RST UV WX Y WZ [\ ] ^ W_ ` W



�� � ��� �� ��� � � �� � 	�
 � ��
 � �� 	
�
 � �

-0.03

-0.025

-0.02

-0.015

-0.01

-0.005

 0

 0.005

 0.01

 0.015

 0.02

 0.025

 0.03

-0.05-0.04-0.03-0.02-0.01  0  0.01 0.02 0.03 0.04 0.05

R
e(

b W
)

∆aW

-0.2

-0.15

-0.1

-0.05

 0

 0.05

 0.1

 0.15

 0.2

-0.03 -0.02 -0.01  0  0.01  0.02  0.03

I(
bt

il W
)

Re(bW)

-0.2

-0.15

-0.1

-0.05

 0

 0.05

 0.1

 0.15

 0.2

-0.05-0.04-0.03-0.02-0.01  0  0.01 0.02 0.03 0.04 0.05

I(
bt

il W
)

∆aW

RST UV WX Y WZ [\ ] ^ W_ ` W



�� � ��� �� ��� � 	�
 � � 
 � � � 	
�
 � �


 
� � �	 � � ��  � � �	 ! � �5 � & 
 � 
 � �  4 � �	 
 � $ � 
 � 
 �� � � �� � & 
 ��� � � � �	 � � � � 
 �	 � & 
  4 4 
�

5 � � 4 & 
� 
� � � � ��� 	
 � � = S � & � � 4 �� � � � � �� � � �� � 
 �� � �	 � �

� ��� 	
 � � = � + -K I � � - 9 / � � � � H <= I � M � ��� � � 9 / IK � " �
#� � � 9 � I/ J " ��� � �

9 / J I <� � �
#� � �


 
� � �5 �� � �	 � & 
 �5 � 
 �	 �� ; � �  4 � �	 
 � $ � 
 � �	 �� �  �� � & 
 � � ;5 5 
� � ;


 - + 6 ��� �A 0� � H 6 ��� �A �� �

6 ��� �A �� � 9 6 ��� �A �� �

+

/ � � I/ J " � � � � 9 / J I J � �
#� � � �

/ � -K I � < � - 9 / � � � � H <= I � M � ��� � � 9 / IK � " �
# � � � �

� & � !  � � & 
� �  � �� �� 
 L = $ � 
 
 
�

RST UV WX Y WZ [\ ] ^ W_ ` W



�� � ��� �� ��� � 	�
 � � 
 � � � 	
�
 � �


 / + 
 - � � � �� 
 L = �

+

/ �= I � M " � � � � 9 � I1 < � �
#� � � �

/ �1 I1 J � - 9 / � � � � H -K I/ � � � � � � 9 = I/ - " �
#� � � �


4 �	 
 �	 � ; �	 
 �! � & 
 � �  4 � �	 
 � � �� 
 	 �	 � � 
� �� 
 �� � � �	 � & 
 ! � � � �� �	 
 � �5 �� � �	 � & 
5

	 
 
 / �

G " ��� � � G L = I= 1 /

G � �
#� � � G L = I= - M


� 
 � & 
 �  ��  �� � � 	 �	 � & 
 5 
 � �  � 
5 
	 � �! � � ;5 5 
� � ; � � � � C 
	 � � � 


��� 
 �N +
- H 
 N 78

6 78 �

1 6 � 
D 
� S

RST UV WX Y WZ [\ ] ^ W_ ` W



�� � ��� �� ��� � 	�
 � � 
 � � � 	
�
 � �

-0.3

-0.2

-0.1

 0

 0.1

 0.2

 0.3

-1 -0.5  0  0.5  1

R(
bti

l W
)

Im(bW)

RST UV WX Y WZ [\ ] ^ W_ ` W



� �� � 
 � �

Q �	 � � ��  � � � 	 � 4� � 4 � � � � �	 � � � � � � � �	 � � ��� � � �� 
 �	 � 
� �� �	 
D 
 � �	 � & 
	 � 
 � �	�� � � 


� 
 4 �� �� 
 � S

E �5 �� �� � � � & 
 � � � 
� �� & � �  4 � �	 
 � " ��� � � �	 � � �
#� � �S

P �5 �� � �� � � �	 
 � �	 � �  4 � �	 
 � " ��� � � �	 � � �
# � � � �� 
� 
 � C S

! �� � 
� 
 4 � � � �� � 
 � �  � 
 � & 
 Q� � � �	 �  
 �� 
 4� � � 
 � �� �� & �
	 � �	 �� � � � �� �� 
 $ � & 
	 �� � �  � �

� 
 4 � � � �� � 
 � � � �	 �� �  �� �� � 
� D �� � 
 � � & �� � �  � � � � � � �� 
 � & 
 Q� � � � � � �  4 � �	 
 � �	 � � �	

� 
  � 
 � � � 4� �� 
 � & 
5 S � & 
� �� C � �  	 � 
� � & 
 4� � 
 � 
 � �S

� � �	 
 4 � � �� � � 
 � 4 & � � �	 � � �	 �5 4� � D 
 � & 
 � �5 �� � �	 � � & �� � �� C � �  	 � 
� 4� � 
 
 � �S

RST UV WX Y WZ [\ ] ^ W_ ` W


