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 * �>�<+)- !J0"#30<?*2*0"4$���>! �,��- !J0"#^2�0<-8&,#�- !$�<4B- ����-fK%� 0<25. �<+)� 0".>.I��� �>�bA|_ `�#�+)- !$0"#�.7O � � � � O?�0<� � A1
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s!$. 4$�<#�KX���>�>�,AB.|- ����-Q��� &F.8AB1@13&7-8�>!$+7�<464JAyG5!6�<.8&,K�C
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?�0<��_ `�#�+)- !J0"#5.W+74J0".8&,.8-W-80]- ��&y4J&,�<K�.7C * !J�%C!�%C$zy. �%0bdQ.F�%0bd � � � ��+)0"1325���>&,.F-80 i76 8 z p ���
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2 #@- �%&QG�0<-8- 4$&,#%&,+ �L� &7�"!$1@&<O�- �%&N2�0".>!J- !J0"#30<?*- �%&QG�0<-8- 4$&,#%&,+ �@�<#�K@- �%&N[<0"4J- ���<&aK%� 0<2
�<+)�>0". .|- �%&�G�0<-8- 4$&,#%&,+ �M_ `�#�+)- !J0"#X!$.N`�#%� &,4$��-8&,Kv-80E- �%&W� &,. !6.8- �<#�+)&,.|0<?�- �%&F���>�>�,AM_ `�#�+)- !J0"#�.
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`5#%� &,4$��-8&,K -80=- �%&@2*0". !J- !J0"#5.a0<?t- ��&a_8`5#�+)- !J0"#�.adN!$- � - �%&y. 1y�<4$4J&,.8-W0<�^4$��� �<&,.8-F�>&,. !$.8- �<#�+)&<C
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G*0<-8- 4J&,#�&,+ �T��2�2�� 0Q�B!$1y��- !J0"#T�<4$.80/G�� &,���B.@K%0 dN#ndN�%&,#T-sdt0 0<�y130<�>&v��0<25.3�<130"#%�:�/.8&�
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s4$!J�<&�K%&72*&,#�K�&,#�+)&W0"#]- �%&M��2�254$!J&,Kv[<0"4$- ���<&<C�Y�-�4$��� �<&7�
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dQ!J- � &.=R`��<4Q� &,. !$.8- �<#5+)&,.E�<#�K ��� �>�bAR.EdN!J- � �<4$4N&.=�`��<4Q� &,. !6.8- �<#�+)&,.E&��B+)&72�-\?�0<�E0"#%&/4$��� �<&
�>&,. !$.8- �<#�+)&F!6#v- �%&�1@!$K5K�4J&�0<?q- ��&F��� �>�,AB.|-8�;�<#�. !J- !J0"#vG*&7-edf&7&,#=- �%&W-sdt0E4$!6#%&,����� &7�"!$13&,.,C

Y�-F[<0"4J- ���<&,.M4$��� �<&7�W- ���<#:A<&7-W&��R-8� &,1@&,4JA +74$0".8&3-80X- �%&3- �%� &,.>�%0"4$K�O*- �%&@+7`%�>� &,#P-W!$.
K�0"1@!$#���-8&,K�G�Aa0"#%&f0<� -edf0�2�� 0B+)&,. .8&,. i G*0<-8- 4J&,#%&,+ �B. p C3�R&,+�Cf�%C��NK�!6. +7`�. .8&,K��%0bd�- ��!$. 4$&,�<K�.�-80
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k . +7�<46!$#%�@G*&,���b[R!J0<�bCfYQG�0 [<&�- �%&MG*0<-8- 4J&,#%&,+ �X�>&7�"!$13&<O�- �%&M+7`%� � &,#�-Q!$.NK%0"1@!$#���-8&,K
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�5�,[<&a[��<46`%&,.��<. .80B+7!$��-8&,KvdN!J- �E. 1@�<4$4V- `�#�#%&,46!$#%�F�>��-8&,.,O m � � �3� � � A^dN�%&7� & � !6.f�^. 1@�<4$4
#R`�1MG*&7�,C D ��&,#/- �%&3+7`%� � &,#�-W!$.aK%0"1@!$#���-8&,K GRAU. 4$0bdj.8-8&725.a- ��&L.>4J0<2*&M0<?f- �%&

g
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~
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~
k !6.M- ��&\?��>�<+)- !J0"#T0<?Q- �%&v-80<- �<4|��2�2546!J&,K9[<0"4$- ���<& k - ����-3K%�>0<25.L�<+)� 0". .3- �%&
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~
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g
k +7`%� [<&,.��5�,[<& �V��-�� &7�"!J0"#5. i � &7�"!J0"#�.�dN!J- � }

gR~
} k x A p - ����-

z�A £



0 200 400
V     (Ec

isl
/e)

0

5

10

I  
   

   
(E

cisl
/(e

R
0))

0Ec

isl
/e 20Ec

isl
/e 40Ec

isl
/e

0.0

0.2

0.4

0.6

0 2 4 6 8

V/V
offset

0.5V
offset

* !J�"`�� &i�%C$z<z�
 � � �����������T ����0"$#�%&�'��
���()�\�����+��,-� � ������
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���>&XG�� 0<�<&,#T`%2'GRA9� &7�"`�46���>4JA:.825�<+)&,KU_ `�132V.^!6#n+7`�� � &,#�-M- ����-@���>&].825�<+)&,K � � �XQSRu ��25��� -7C
�B&7&M!$#�. &7-N0<? * !J�%C��%C�-RC�{|�%&^+7`%� � &,#�-N�>!6.8&,.N��G��;`%2�- 4JAv��-Q[<0"4$- ���<&,.a- ����-Q�<4$4$0bd�- �%&M�b[<&7�>���<&
+;����� �<&^- ����-N�>&,. !$K%&,.�0"#=- �%&M+)0"#�- �<+)-W!$. 4$�<#5K�.�-80E!$#5+)� &,�<.8&FGRAX0"#%& i . 0"13&7- !$13&,.N-sdt0\!J?�- �%&
���>�>�,A !$.W.8AB1@13&7-8�;!$+7�<4$4JAUG5!$�<.8&,K p C$2 #�+)� &,�<.>!$#%�X- �%&@#R`�1MG�&7�;.a0<?�+;����� �<&,.M��-F- �%&@&,K%�<&,.�0<?
- ��&F��� �>�,AB.N!6#�+)� &,�<.8&,.�- ��&F. !��7&,.�0<?�- �%&F+;����� �<&��<�;�<K�!J&,#�- .|�<+)� 0". .N- �%&WG5`�4J�F_8`5#�+)- !J0"#�.t- ����-
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gB~
} k x � 	��

~
� 	�� C{N�%&@. 4J0<2*&L0<?�- �%&

g
k +7`%� [<&E!$.W`�#%� &,46��-8&,K/-80]- �%&y.8&7�;!J&,.W� &,. !6.8- �<#�+)&30<?t- �%&=z'
)( .8AB.8-8&,1

G*&,+7�<`�. &t- ��&t- ��� &,. �%0"4$K^[<0"4J- ���<&Q�<#�K^- �%&�G�0<-8- 4$&,#%&,+ �^� &7�"!$13&�!$.q2��;!$1@���>!$4$A��<#L&,4J&,+)-8�>0".8- ��- !$+
&)(*&,+)-7Cv��0"`�4J0"1MG G54J0B+ ���<K%&@. `%2�25� &,. .8&,.�- �%&y1@0<- !J0"#/0<?�+>����� �<&,.�&,#%0"`%�"� - �5��-F- �%&3- !$13&�


z<z<z



�b[<&7�>���<&,K@2*0<-8&,#�- !$�<4B�<�>�<K�!$&,#P- . �<+)� 0".>. - �%&|��� �>�bA|_ `�#�+)- !$0"#�.�#%&,���>4JAF&.=R`��<4B- �%&�&,4J&,+)-8�>0".8- ��- !$+
2*0<-8&,#�- !$�<4��<�>�<K5!J&,#P- .�K5`%&W-80@- �%&F4J&,�<K5.��<#�KX- �%&F.8- ��- !6+F+)0"# ���"`%�;��- !J0"#v0<? +>����� �<&,.N2��>!J0<��-80
�T�%0<2Z�<+)� 0". .v- ��& G*0<-8- 4J&,#�&,+ ��Cj{|�%& G�0<-8- 4$&,#%&,+ � ��2�2�� 0Q�B!$1y��- !J0"#�!6.E[��<4$!$K���-v[<0"4J- ���<&,.
[<&7�>A:+74J0".8&@-80U- �%&y- �%�>&,. �%0"4$K�.a0<?�G*0<- � z'
)( �<#�KI�f
)( ��� �>�,AB.7Cr2 #:- �%&y46��-8-8&7�^+7�<.8&<O�- �%&
��252�� 0.�%!$1@��- !$0"#=!$.Q[��<46!$K]dN��&,#=+>�5��� �<&,.W130b[<&3�<4J0"#��\�\. !$#%�"4$&yz'
)( 2V��- �=- ����-a.825�<#5.N- �%&
�f
)( ��� �>�bAR.7C D &M?�0"`�#�KX- �5��-Q- �%&M[<0"4J- ���<&,.a��-QdQ��!$+>�]- ��!$.N��252�� 0.�%!$1@��- !$0"#]G�� &,���B.NK�0bdN#
���>&N+74J0".8&|&,#�0"`%�"�@-80M- �%&|- �%� &,.>�%0"4$KL- ����-H- �5!$. � &7�"!$1@&N1@�,ALG*&|&��B2*&7�>!$13&,#�- �<4$4JA^!J� � &,4J&7[��<#�-7C
* 0<���<464<- �%&f���>�>�,AB. dt&�130RK�&,4J&,K�Ob- ��&f4$!$#�&,��� . +7�<4$!$#��|[��<#5!$. �%&,. ��- [<0"4J- ���<&�[��<4$`%&,.7O�{ ��GV4J&3�%C��RO
-80R0@. 1@�<464V-80@46!J&QdQ!J- ��!$#E- �%&W�>�<#%�<&,.�0<?q� &,K�`5+)&,Kv[<0"4J- ���<&,.|-eA�25!6+7�<4$4JAy`�. &,KE-80@1@&,�<. `%� &W- �%&
.>+7�<4$!$#%�L0<?�- �%&

g
k +7`%�>[<&,.|0<?���� �>�,AB.N!6#v&��R2*&7�>!$1@&,#P- .7O�{q��G54J& �%C$z�C

Y�-N[<&7�>Av46��� �<&W[<0"4J- ���<&,.7OV- �%&
g
k +7`%� [<&,.Q��� &�4$!6#%&,���|�<#�KXK%&,. +)�;!JG*&,KvG�Ag
4 x k m�k 4

9 ; " �� 6 � � �
dQ�%&7� &W- �%&W0�(�.8&7-N[<0"4$- ���<&M!$.��"!J[<&,#=G�A

k 4 x ; " ��� 6 � � � � �� x ; " ��� 6 �
� z
� i�� ������ � 8�� ���� � L � � � L p m�� ������ � � L�� C

<K=5C � C$z�C��F���>!$.8&,. ?�� 0"1 +7`%�>� &,#P- +)0"#�. &7� [���- !$0"#@�<130"#%�F- ��&|+7`%� � &,#�- .�- �%� 0"`%�"�L&,�<+;�a_ `�#�+)- !J0"#
�<#5K3- �%&N�b[<&7�>���<&�+7`�� � &,#�-H- �%� 0"`%�"�@- �%&|&,#�- !J� &|��� �>�bA<CH{|�%&|0�(�.8&7-H[<0"4$- ���<&�.8&7- .I- �%&N. +7�<4$&|0<?
[<0"4$- ���<&,.Q4$���>�<&W&,#%0"`%�"�X?�0<�|- �%&�46!$#%&,����� &,. !$. - �<#�+)&F� &7�"!$1@&W-80@G*&�[��<4$!$KX��-Q. 1@�<4$4*-8&,132*&7�>�1

- `�� &,.7C D &W?�0"`�#�KE- ����-���� �>�,AB.�dN!J- �v`�#5!J?c0<�;1j� &,. !6.8- �<#�+)&,.�� &,�<+;�v- ��!$.t� &7�"!$13&a��- k G � k 4�<#5K ��� �>�,AB.FdQ!J- �/`�#�!J?�0<�>1�� &,. !$. - �<#�+)&,.W&��%+)&72�-F?�0<�F0"#%&@4$��� �<&7��� &,. !$.8- �<#5+)&@!$# - �%&@1@!$K�K54J&
0<?N- �%&\���>�>�,A9K5!$K9#%0<-^� &,�<+;�T- ��!$.F�>&7�"!$13&v`�#P- !64 k G � k 4 C/{|��!6.�. `%�<�<&,. - .M- �5��-L�<.^- �%&
4$&,#%�<- � 0<?�- �%&y���>�>�,A:!$#5+)� &,�<.8&,.F�<#�K �5`�+)- `���- !$0"#�.F!$# - ��&a_8`5#�+)- !J0"# � &,.>!$.8- �<#�+)&y!6#�+)� &,�<.8&,.7O
- ��&M[<0"4J- ���<&,.F� &.=�`5!J� &,KU-80\�>&,�<+>�/- ��!$.Q� &7�"!$1@&^!$#5+)� &,�<.8&<C * 0<�F��� �>�bAR.adQ!J- � � Av!$.>4$�<#�K�.7O5df&
?�0"`�#�K]- ����-N- �%&^4$!$#%&,���N� &,. !$.8- �<#5+)&�� &7�"!$1@&FG*&7�"�<#=��-�� &,K�`�+)&,K=[<0"4J- ���<&M[��<4$`%&,.,O5{ ��GV4J& �%C��RO
46��� �<&7��- ���<#9- �%&@-eA�25!6+7�<4 � &,K�`�+)&,K9[<0"4J- ���<&,.^`�.8&,K:-80 13&,�<. `%�>&

g
k . +7�<4$!$#��X&��R2*0"#%&,#�- .�!$#

z<z.�



&��B2*&7�>!$13&,#�- .7O�{q��G54J& �%C$z�C
D &=?�0"`�#�Kn- ����-y- �%&X�>�<#%�<&X0<?�� &,K�`�+)&,KT[<0"4$- ���<&,.E`�. &,KT-80913&,�<. `%�>&X- �%&]. +7�<4$!$#��

&��B2*0"#%&,#�- .@0<?
g
k +7`%�>[<&,.y!$#'&��B2*&7�>!$13&,#�- .y+)0"!6#�+7!$K%&,.3dQ!J- � �<# !$#P-8&7�;13&,K�!$��-8&]�>&7�"!$13&=!$#

G*&7-edf&7&,# - �%&=4$!$#�&,���^G*0<-8- 4J&,#�&,+ �'�<#�K'- �%&U4$!$#%&,���L� &,. !6.8- �<#�+)&]� &7�"!613&,.7C {|�%&X?�&,��- `%� &,.y0<?
- �5!$.t� &7�"!$13&W!$#�+746`�K%&Q�L.8-8&72�
s4$!J�<&WK%&72*&,#�K%&,#�+)&�0<? - ��&a+7`�� � &,#�-t0"#X.>1@�<4$4�[<0"4J- ���<&,.�?�0"4$4J0 df&,K
GRAZ� . 130R0<- ��-8�>�<#�.>!J- !J0"#�K%0 dN#�-80 - �%&:+7`�� � &,#�- .]K%&,. +)�>!$G�&,K GRAZ- �%&:4$!$#%&,���X�>&,. !$.8- �<#�+)&g
k � &,4$��- !J0"#�.>��!J2�O	<3=VC � C$z�C��RC�{|�%& . !��7&=0<?�- ��!$.@-8�;�<#�. !J- !J0"#5�<4|� &7�"!$1@&UK%&,+)� &,�<. &,.\�<.\- �%&

�;�<#%�<&v0<?Q!$#�-8&7�>�<+)- !J0"#�.3!6#�+)� &,�<.8&X�<#�KT!$#�+)�>&,�<.8&,.3�<.L- �%&v� &,. !$. - �<#�+)&,.LG*&,+)0"13&X4J&,. .3�%0"130B

�<&,#�&70"`�.7CX{|�%&yK�&,4$�,A:!$#:� &,�<+>��!6#%�]- �%&\.8- �<#�K����>K:?c0<�>1 ?c0<�^- �%& 2 � +7`%� [<&,.M!$.�+7�<`5.8&,K:GRA
46��� �<&M[����>!$��- !$0"#�.Q!6#=- �%&^2*0<-8&,#P- !6�<4 �<�>�<K5!J&,#P- .a+7�<`�. &,KUGRA]&��%+)&,. .W+>�5��� �<&,.W130b[B!$#%�\�<130"#%�
- ��&\#��<#�0<25��� - !$+74J&,.,Cc2e-L!$.M2*0". . !JG54$&3- ����-M- ��&EdN!6K%&@[����>!$��- !J0"#�.^!$#9- �%&\1@&,�<. `%� &,Kn. +7�<4$!$#��
&��B2*0"#%&,#�- .|��� &�K�`�&W-80@- �%&W25��� - !6+7`�4$���>.�0<? ��� �>�bAR.|-8�>�<#�. !J- !$0"#�!$#%�^G*&7-sdt&7&,#]� &7�"!$1@&,.�dN�%&7� &
- ��&v+7`�� � &,#�-^!$.L+)0"#�-8� 0"4$4J&,KTGRAn�t0"`54J0"1�GTG54$0R+>���<K%&\-80:+7`%� �>&,#P- .^- ����-@��� &X+)0"#�-8� 0"4$4J&,KnGRA
K�AR#��<1y!$+�&)(�&,+)- .7C

z<z.�
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�'�������  	"! ���8&)	 �$#�!���	&%�!#�2����� ���('"���/! $ &

D & K%&7[<&,4J0<2*&,K � �>&,�<4$!$.8- !$+v130BK%&,4�?�0<�y- �%&U!$#P-8&7�;�<+)- !J0"#�.@�<130"#��9+>�����>�<&,.y� &,.>!$K�!$#%� 0"# �
z'
)(S��� �>�,AE0<? #��<#�0<25��� - !$+74J&,.�. �<#5K%dN!$+;�%&,KyG*&7-edf&7&,#X-edf03[<0"4$- ���<&�
lG5!$�<.8&,K]4$&,�<K�.7C D &Fd|� 0<-8&
- ��&3?c� &7&L&,#%&7�>�<AU0<?t- ��!$.a.8AB.8-8&,1 0<?t+>����� �<&,.M`�. !$#��\�<# !$#�[<&7�>.8&@+7��2V�<+7!J- �<#�+)&y1@��-8�;!¡�=- ����-
!6#�+74$`�K%&,.�- �%&@#5�<#%0<25��� - !$+74$&,.F�<#�K/- �%&y4$&,�<K�.F�<#�K/-8� &,��- !6#%�]- �%&y4$&,�<K�.W�<.F� &,�<4 i #%0<-�!$K%&,�<4 p[<0"4$- ���<&F.80"`%�>+)&,.7C D &FK�& �5#%&,K\�^#�&7d - !613&W. +7�<4J&a!$#\0<�>K%&7��-803.8&725���>��-8&a- �%&adt0<� �EK%0"#�&QGRA
- ��&FG5��-8-8&7� Av?�� 0"1 - �%&Fdt0<� �vK%0"#%&FGRA\+;����� �<&,.Q!$#v0"`%�N.8AB.8-8&,1XC

D &NdN� 0<-8&�- �%&|- `�#5#%&,4$!$#%�Q&,#%&7� �"!J&,.H-80��%0<2y�<+)� 0".>.*_ `�#�+)- !J0"#�.�!$#L-8&7�;1@. 0<?�2�0<-8&,#�- !$�<4
�<�;�<K�!J&,#�- .|- ����-�.8&725���>��-8&M- �%&�+)0"#�-8�>!JG5`%- !$0"#�.|K�`%&�-80@- �%&M��25254$!J&,Kv[<0"4J- ���<&^[��<4$`%&,.7O k � �<#�K
k 
�� L O��<#5K@- �%&�+)0"#P-8�>!$G5`%- !J0"#�.IK�`%&|-80M- �%&Q+;����� �<&,.f0"#y- �%&���� �>�bA<O � � � � C {|��&N2*0"4$���>!��,��- !$0"#
2*0<-8&,#�- !$�<4��<�>�<K�!$&,#P-7O 
 � � R� O�0"#�4JA=K�&72�&,#5K�.�0"# - �%&3��2�254$!$&,KU[<0"4$- ���<&@[��<46`%&,.W�<#�K K%&,. +)�;!JG*&,.
- ��&F2*0"4$���>!��,��- !J0"#]0<?q- ��&�_8`5#�+)- !J0"#�.�GRAv- �%&�4J&,�<K5.�G5!$�<.8&,K=��- k � �<#�K k 
 � L !$#v- �%&M��G5.8&,#�+)&
0<?a&��%+)&,. .y+;����� �<&,.E0"#'- �%&=#5�<#%0<25��� - !$+74$&,.7OK<K=5C3�RC
�%CZ{|�%&]+;����� �<&,K 2*0<-8&,#�- !$�<4��<�>�<K5!J&,#P-7O

 u��� !$#5+74$`�K%&,.F�<464I- �%&\2*0<-8&,#P- !6�<4I�<�>�<K5!J&,#P- .^�<+)� 0". .Q_ `�#�+)- !$0"#�.�K�`�&y-80/&��B+)&,.>.^+;����� �<&,.L0"#
- ��&M#��<#%0<2V��� - !$+74J&,.7O�<3=VC��RC��RC$z�CN{ &7�>1@.|- �5��-QK%&,. +)�;!JG*&W- �%&��5`5+)- `���- !J0"#�.Q!$#X- �%&M2�0<-8&,#�- !$�<4$.

z<z��



��-y- �%&].80"`%�>+)&U�<#�K'K%�>�<!$#'4$&,�<K�.@��� &]!$#5+74$`�K%&,KT!$# 
 u �� C {N�%&]!$#�+74$`5. !J0"#�0<?Q- �%&,. &]-8&7�>1@.
4$&,�<K�.|-80v�y�>&,#%0<�>1@�<4$! �,��- !J0"#X0<?H- �%&^!$#�-8&7�>�<+)- !J0"#�.��<130"#%�E- �%&M+;����� �<&,.a0"#U- �%&M��� �;�,AX- ����-
K�&,. +)�>!JG*&,. �%0 d - �%&,.8&�!$#�-8&7�>�<+)- !J0"#�.H���>&Q+>�5�<#%�<&,K@GRA3!$#�K�`�+)&,K3+;����� �<&,.f0"#@- �%&Q4J&,�<K�.7Co+=0RKF

&,46!$#%�L- �%&W2*0<-8&,#P- !6�<4*�<�>�<K�!J&,#�- .|!$#v- ��!6.fd��,Av&,#���GV4J&,KX`�.�-80@.8- `5K%AE�%0 d - �%&W[<0"4J- ���<&^K%� 0<25.
�<+)�>0". .V_8`5#�+)- !J0"#�. dN!J- �%0"`�-q1@���B!$#%�a�<#�AM. !$1@254$!J?�AR!6#%���<. . `�1325- !J0"#�.q��G�0"`�-���0bdT- �%&���2�254$!$&,K
[<0"4$- ���<&MK�!$. -8�>!JG5`%-8&,.�!J- . &,4J? �<+)� 0".>.�_ `�#�+)- !J0"#�.,C

D &@130BK%&,4J&,K/+>�5��� �<&,K K�!$.80<�;K%&7�QGRAU.>!$1M`54$��- !$#%�@- ��&L�<#5#%&,�<4$!$#%�\0<?H- �%&3.8AB.8-8&,1 -80
�=�"4J0<G5�<4I&,4J&,+)-8� 0".8- ��- !$+E&.=R`�!$4$!JG5�>!$`�1�.8- ��-8&\dN��!$4J&3G*0<- ��4J&,�<K�.Fdt&7� &E�<� 0"`�#�K%&,K�C D &v`�.8&,K
- ��&y+>�����>�<&,.M�<. . 0R+7!$��-8&,K9dN!J- �/- ��!6.W&.=�`5!$4$!JG��;!$`�1�. - ��-8&y-80=K%& �V#%&3- �%&@2*0<-8&,#�- !$�<4$.F��-M&,�<+>�
#5�<#%0<25��� - !$+74$&LK5`%&3-80X�>�<#�K%0"1 +>����� �<&,K:G5�<+ �R�<� 0"`�#�K9K�!$.80<�>K�&7�,O�� � �XQ� C@{|�%&L2��>0<2�&7�>- !J&,.a0<?
- ��&M�"4J0<GV�<4�&.=R`�!$4$!JG5�>!$`�1 .8- ��-8&3.8&7-a#���- `%�>�<4q4$!$1y!J- .�0"#U- �%&^K5!$.80<�>K%&7�N2�0<-8&,#�- !$�<4$.,O�� � �XQ� O��<#�K
0"#=- �%&MK5!$.80<�>K%&7��2*0<-8&,#�- !$�<4��<�;�<K�!J&,#�- .7O 
 � �?Q� Ci�R&7& <3=VC �RC � �<#�KY<K=5C��RC � C��a`%�NK�&,. +)�>!J2�- !$0"#
0<? - �%&a�t0"`54J0"1�Gv!$#�-8&7�>�<+)- !J0"#�.t�<130"#%�L- �%&��<#�#%&,�<4$!6#%�M+;����� �<&,.�4J&,KE-80^+)0<� �>&,4$��- !J0"#�.t�<130"#%�
- ��&�K�!$.80<�;K%&7��2�0<-8&,#�- !$�<4$.,C
�'������� � ,�����&
, 	1� !�& 	 � # !�� 	&%4!#�2����� ��� '"����! $ &

D &f���,[<&tK%&7-8&7�>1@!$#�&,Ka- �%& - �%� &,. ��0"4$KWK%&72*&,#�K%&,#�+)&�0"#F���>�>�,AW4J&,#%�<- ��!$#W#�`51�G*&7��0<?B#��<#%0<25���p

- !6+74J&,.7O 6 O5�<#�KX0"#]- �%&FG5!$�<.>!$#%�3�<.8AB1@13&7-8� A<O � O�?�0<�Q���>�>�,AB.|dN!$- �]4J0"#%�3�>�<#��<&�!$#�-8&7�>�<+)- !J0"#�.
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