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29Leu, Photodiss. B, Box A

fcpf
acpf
aqcc
mrci

Ý�qA�C�3v�h¯T���¦�kCi:wJh�v��Jh@i3ryh�kJ�g£E¥jl5¦ Ç ´dÈß{1n&�dh����3i3ry{�qskCi3oJts}���kJv8��ox{�h�v`ox{8h@»:��qstsqA�3v!qs�3p �Jhyl
kCp`h�{�v�nJ�#e#f�h�£E¥jl1Ý�¦�´SÝju��:zjì�u�Ø3¦#z5çJ¦�§�v�h@}���tA{�}j�gqA{�f¤{�f�h�qsi�ryv�h@oJ}�qsi��`}6qA¶�h^kJ�L{�f�h�v�h���h�v�h@i3ryh
}���oJryh¤oxv�h¤rykCp���oxv6h@mª{�kÁ{�f3ox{�kJ�gkJ{�f�h�v�p��3ts{�qAv�h���h�v�h@i3ryh¯���3i�ry{�qAkCi3oJt�p�h�{�f�k�m3}��¨Ñ�ÞÄ��oJ}�qs}
}�h�{`oJi3m¨h@»:�3q�tsqA�3v6q��3p �Jh�kCp�h�{�v�n¨��v�kCp Ø�o)��h¤H����p�j¬0ÆJÆ)��ªe#f�h�¦�§�´�Ø&§���v�k&ryh@m���v�h��3}�h@m¨{�k
}�h@tAh@ry{�i&�3p�h�v6q�r�oJtstAn¨{�f�h¤v�h���h�v�h@i3ryh«}���oJryh@}��gf3qsr!f¼rykCi3}�q�}�{`kJ�^É&~gÔ&~gT�M¡oJi3m¼·-Î¢v�h���h�v�h@i3ryh
m3h�{�h�v6p`qsi3oJi:{�}��gqA{�f¯{�f�h�}�h@tsh@ry{�qAkCi�{�f�v�h@}�f3kCtsmLí � Ö < ÖCÉ&~�Ö < Öx·�~�Ö < ÖCÆ�oJi3m�Ö < ÖCT&~3v6h@}��dh@ry{�qAwJh@tAnJ�

Ú³h�{��3}g��i3oJtstAn�rykCp`p�h@i:{�{�f3ox{�£�¥#l1Ý4¦�´SÝju��:z!~4�OkCtstsk��gqsi3��qA{�}Yi�kCi�l����3i3ry{�qAkCi3oJt4rykC�3i:{�h�v�l
��oxv�{�~)q�}³h@}�}�h@i:{�qsoJtstsn�o=}�qsi��CtshLv�h��Oh�v6h@i3ryhS��kJv6p`oJtsq�}�p¿��kJv��&q�i��#qsi�{�f3h�p8�3tA{�qAv�h���h�v�h@i3ryh�¦�§d}���oJryhJ�
egf:�3}@~3��hboJ}�}���p�h�{�f3ox{Y{�f�h^kC�3{�h�vY}���oJryh�m�h�{�h�v6p�qsi3oJi:{�}=ryk&h�Ù�r�qAh@i:{�}=oxv6h8m�h���i�h@m��gqA{�f�v�hyl
}��(h@ry{�{�k�o�}6qsi��CtAh�m�h�{�h�v6p`q�i3oJi-{�~ � Ö � ~�oJi3m¯{�f�h�v�h@p`oJqsi�qsi��8v�h��Oh�v6h@i3ryh@}j��tso�n�kCi3tsn�{�f�h�v�kCtshYkJ�
�Jh@i3h�v6ox{�kJv6}8kJ�j{�f�h¯¦�§�}���oJryhJ~LoJ}�}���v6q�i���{�f3ox{^{�f3h�i�kCi�l1m3n&i3oJp�qsr�oJtrykJv�v�h@t�ox{�qAkCi±hy|dh@ry{�}�oxv�h
{�ox�Jh@i²qsi:{�k�oJr�rykC�3i:{���§�i¢£�¥#l1Ý4¦�´�Ý�u��:z!~L}�q�p`qstsoxv6tsn�{�kE£�¥#l1Èg¦�´SÝÊkJv�£�¥#l1Ègä�¦#¦àp�h�{�f�l
k�m3}�~:kCi�h=p�o@n�kJ�3{�oJqsi�}�kCts��{�qskCi3}L��kJv�hy��r�qA{�h@m�}�{�ox{�h@}�oJ}���h@tst��LÅgk���h�wJh�v�~&{�f3h=m�v�h@}6}�qsi���kJv�{�f�h
r!f3oJi��Jh�kJ��{�f�h�i�kJv6p v�h@p`oJqsi�}={�f3h8�Jv6kC�3i3m«}�{�ox{�h�kCi3tAnJ�^§�{�r�oJi3ryh@ts}�{�k¤o¯�Jv�h@ox{�hy��{�h@i:{�{�f�h
�Jv6kC�3i3m�}�{�ox{�h^�3i�tsqsi��Jh@m�hy|(h@ry{�}@~3����{�{�f�h�»&�3oJtsqA{�n�kJ�4{�f�h�m�h@}�ryv6qs�3{�qAkCi¯kJ�°{�f�h�hy��r�qA{�h@m¤}�{�ox{�h@}
q�}�~3qsi��3v6q�i3r�qA��tAhJ~&m3qAÙ�r���tA{�{�k�h@}�{�qsp`ox{�hJ�

e#f:��}�~={�f3h²£�¥#l1Ý4¦�´�Ý×p�h�{�f�k�mÊ}�f�kC��tsmÃ�(h±oJm3wJk&r�ox{�h@mâ�OkJv�{�f�h¢m�h@}�ryv!qA�3{�qAkCiÃkJ�b{�f�h
hy��r�qA{�h@m¯}�{�ox{�h@}���®�i�{�f�h=kJ{�f�h�vjf3oJi3m\~&qsi�p�oJi-n�}6qA{��3ox{�qAkCi3}�qA{�q�}S}���Ù�r�qAh@i-{�{�k8r�oJt�r��3tsox{�hY�3v6}�{
{�f3h��Jv�kC��i3m�}�{�ox{�h�rykJv6v�h@tsox{�qAkCi�hy|(h@ry{�}LoJi�m�{�f3h@i^{�k�{�ox�Jhjqsi:{�kYoJr�rykC�3i:{Lp�k�m3qA��r�ox{�qAkCi�}°m3��h�{�k
hy��r�qA{�h@m¤}�{�ox{�h@}��S§�i�kJ{�f�h�vj��kJv6m3}�~�kCi�h�p�o@n�oJ}�}��3p�h�{�f3h�{�v6oJi3}���h�v6ox��qst�qA{1n`kJ�4{�f�h�rykJv�v�h@t�ox{�qAkCi

M@Õ



hy|dh@ry{�}��dh�{1��h�h@iª{�f�h��Jv�kC�3i�m¨oJi�m²hy��r�qA{�h@mÂ}�{�ox{�h@}@�¢§�i²��oJry{�~�p�oJi-n¢p`h�{�f�k&m�}���kJv�hy��r�qA{�h@m
}�{�ox{�h@}�~(}6�3r6f¡oJ}YØ�Èg¦�l5¦�§^¬0ÆxÖx�~ Ç ®�£ ¦#¦à¬0Æ�M��oJi3m�{�f�hbãYv6h�h@i����3i3ry{�qAkCi�p�h�{�f�k�m²¬0ÆJT)�~doxv�h
}6�3r6f¤}6qsi��CtAh�v�h���h�v�h@i3ryh���kJv6p`oJt�qs}�p`}���kJv��&q�i��`qsi�{�f�h�p8�3tA{�qAv6h��Oh�v�h@i�ryh�}���oJryh@}��

î ï×_*� ìZ³c6a�����ì��^���À
*�6ìþ

ÈY}�}�f�k��giÀqsiË{�f3h¡��v�h�w&qskC�3}�}�h@ry{�qskCi3}�~g{�f3h«}�{�ox{�hyl1}��dh@r�qA��r«m�v�h@}�}6qsi��¢kJ�^{�f�hÁÅ=oJp`q�tA{�kCi3qsoJi
p�ox{�v6q �±p`o@nÁ�dh`{�v!oJi3}���kJv6p�h@m¢q�i-{�k¡o�rykJv�v�h@}��(kCi�m3qsi���k�wJh�v!tsox�¨p�ox{�v6q �±m�v�h@}�}6qsi��¤oJi3m²rykCi�l
}�h@»:��h@i:{�tAnÂqsi:{�k²o¢���3i�ry{�qAkCi3oJtj�3v6k&ryh@m3�3v�hJ�¿Ågk���h�wJh�v@~={�f�h�v6h�wJh�v6}�h«qs}�oJts}�k±{�v6��h¡q��0hJ�¿kCi�h
p�o@n`kJ�3{�oJq�i`{�f�hYv�h@}��3ts{�}kJ�³o��CqAwJh@i����3i3ry{�qskCi3oJt�qsi�{�h�v6p`}�kJ�°o���v�kJ�dh�v�ÅYoJp`qstA{�kCi3q�oJi�p`ox{�v6qA�
m3v�h@}�}�qsi3����e#f�qs}S��oJry{���oJ}j��}�h@m¯{�k8kJ��{�oJqsi¯�3v�h@tsqsp�qsi3oxv�n�v�h@}��3tA{�}�kJ�³{�f3h�£E¥jl1Ý�¦�´SÝ¨p�h�{�f�k�m\~
oJ}Y��h@tst°oJ}�r�oJtsr���tsox{�h@m¡�OkJv�rykCp���oxv6q�}�kCi�v6h@}��3tA{�}gkJ��£�¥#l1Ègä�¦#¦âoJi3m«£�¥#l1Èg¦�´SÝ��\e#f�h8tsox{�l
{�h�v=p�h�{�f�k�m��OkJv#q�i3}�{�oJi3ryh�tAh@oJm�}�{�k`{�f�h���kCtstAk��=qsi���}�qsp���tAhYm�qsox�JkCi3oJt\m�v�h@}6}�qsi��8kJ��{�f�h^£�¥#¦�§
ÅYoJp`qsts{�kCi3qsoJi�p`ox{�v6qA�b�

O �4r4�2 â�¸RÁo· � u�M"E v â�¸RÁo· z  ��R����� �
'ßE¢T'  ��R����� % u�ÆxÖ-z

�=f�h�v�h�{�f�h�rykJv�v�h@t�ox{�qAkCi�h@i�h�v��Jn�qs}jm�h���i�h@m��gqA{�f¯v�h@}��dh@ry{j{�k`¶�h�v6kJ{�f�kJv6m�h�vjh@i�h�v6�Jn¯kJ��{�oJqsi�h@m
�&n¯{�f�h^m3qsox�JkCi�oJtsqA¶@ox{�qAkCi�qsi�{�f3h�v�h���h�v�h@i3ryh�}���oJryhJ�

[ ç�ð Ø&n&p�p�h�{�v6qsr�oJt��dkCi3m3}�}�{�v�h�{�r!f3qsi��¤q�i«��ox{�h�v8p�kCtAh@r��3tAh��3}6qsi��¯{�f�h�Ñ�Þ²��oJ}�qs}�}�h�{^qs}�o
��h@tstd��i�k��=i��dh@i3r6f3p�oxv��«¬0ÆJÆx°{�f3ox{gf3oJ}#�(h�h@i��3}�h@m�{�k`{�h@}�{=oJi3m¤r�oJt�qA�3v6ox{�h�p`oJi:n�p�h�{�f�k�m3}��
Ï h��3v!}�{Shy��oJp`qsi�h={�f�h�£�¥#l1Ý4¦�´SÝju��:z�wxoxv6qsoJi:{�kJ�°{�f�hYp`h�{�f�k&m¯oJi3m¯rykCp���oxv�h�qA{�qsi�m3h�{�oJqstAh@m
p�oJi3i�h�v��gqA{�fÀ£�¥#l1Ègä�¦#¦ oJi3m¿£E¥jl1Èg¦�´�Ý��#e#f�h±¦�§5´�Ø&§��3v�k�ryh@m3��v6h¨¬0Æ)·C���oJ}��3}�h@mÃ{�k
�Jh@i3h�v6ox{�h�{�f3h�£�¥#¦�§�}���oJryh@}��bqsiÁ{�f�h��3v6}�{^}�{�h��¢{�f�v�h@}6f�kCtsm§í±qs}^}�h�{^{�k¡r6f�k&kC}�h¯v�h��Oh�v6h@i3ryh@}
oJi�m¤qsi�{�f�h�}�h@rykCi�m�}�{�h���oJt�t\}�qsi��CtAh@}joJi�m¤m�kC����tsh@}joxv�h��3v�k�m3�3ryh@m¯�gqs{�f�¶�h�v�k�{�f�v6h@}�f�kCtsm\�

e#f�h��dkJ{�h@i-{�q�oJtjr���v�wJh@}�kJ�`u�Ø3¦#z5ç@¦�§8oJi3mË£E¥jl1Ý4¦j´SÝju��:z�p�h�{�f3k&m3}@~�rykJv�v�h@}��(kCi�m3qsi��¡{�k
{�f3h=}�n�p`p�h�{�v6q�r�oJt3}�{�v�h�{�r!f3qsi���kJ�\{�f3h�®=l1ÅÃ�dkCi3m3}�~:oxv�hg�3v6h@}�h@i-{�h@m�qsi`Ý�qA���#Mx�Le#f�h=i:�3p`h�v6qsr�oJt
}�h@tAh@ry{�qAkCi�kJ�&v�h���h�v�h@i3ryh���3i3ry{�qAkCi�}\tAh@oJm3}\{�kgo�v6h��Oh�v�h@i�ryhS}���oJryhkJ��T�MSm3h�{�h�v6p`qsi3oJi:{�}u�{�f�v�h@}6f�kCtsm

TxÖ



e�ox��tAhbMp��Ø&n�p`p�h�{�v6q�r�oJt��dkCi3m�}�{�v�h�{�r6f�qsi���qsi���ox{�h�v@��Ñ�Þ���oJ}6qs}�}�h�{�oJi�m�{�f�h��Jh�kCp�h�{�v6n���v�kCp
Ø�o)�&hºH��³�p��¬0ÆJÆ)�oxv�h�h@p`��tAk�nJh@m³� Ç i�h�v��Jn�h�v�v�kJv!}4qsi8p`qst�tsqsf3oxv�{�v6h�h@}�~@�gqA{�f^v�h@}��dh@ry{�{�k={�f�h����3tst&¦�§
h@i3h�v��Jn`�CqAwJh@i¯qsi`{�f3h=�3v!}�{v�k�����¦�È�Ø�v�h���h�v�h@i3ryh�}���oJryh�oJ}�}��dh@r�qA�3h@m�q�i`v�h��5�g¬0ÆJÉ)��hñÕò�ó>ôAó�ò�õ
lLv�h��5�#¬0ÆJÆx�~>ò�öºñ�ñÕò�ó>ôÕ÷ÃøÝò�õ	ô�÷]øÝò�õ�½Ál�v�h��5�g¬0ÆJÉ)³oJi3m¯{�f3qs}���kJv�� Ç ÷Ãø�ö`ò�ùFó>ô�÷]ø�ö#úºòhò
l�v�h����g¬0Îx Ç ÷Ãø#ûIñÕòÒü�ç�ò�õ�lv6h����=¬0TJÔx°oJi3m�{�f3qs}���kJv��(�

µ �tý  8þpÿ � � M < É � � T � �© @ ÷ E=ÓxÎ < M@ÉCÓxÔCÓ E=ÓxÎ < Ö�My·-ÉJT E=ÓxÉ < ÕxÖCÉJTJÉ
î @ © My·-Ô < Ö T�MJM < Ö Æ�M�Ö < M

@�� îî @ © ÕJÉ < Ö ÕxÖ < T ÓxÔ < Ö
µ � @ ÷ T < M T < Æ T < Ö

µ � �»@ ó © Ö < Ö Ö < T Ö < É
µ � � � @s@ Ö < Î Ö < Ô Ö < Õ
µ � u�î @ z ç @ ÷ � E#Ö < Î EgÖ < Æ E#Ö < T
µ � u�î @ z5ç @ ÷ M < Ó M < Õ M < É
µ � © @ ó © M < Ó T < Ö T < Ö

í � Ö < ÖCÆCz!��®�i�ryh�}�h@tAh@ry{�h@m\~�m�h�{�h�v6p`q�i3oJi-{�}���h�v�h��Jh��3{^oJ}�v6h��Oh�v�h@i�ryh@}��gf3q�tAh8r!f3oJi��Cqsi3�¤{�f�h
�Jh�kCp`h�{�v�nJ�8egf�h v 4 ryk:h�Ù�r�qsh@i-{�}�kJ��{�f�h`£�¥#l1Ý4¦�´�Ý�u��:z�oxv�h�����h@m¡f3h�v�h�ox{�{�f�hbh@»:�3q�tsqA�3v6q��3p
�Jh�kCp`h�{�v�n�kJ�4{�f�h�v6h����g¬0ÆJÆ)�u�®Yl1Åâm3q�}�{�oJi3ryh�h@»:��oJt\{�k¤M�qsi�{�f�h��3�C��v6h�z!~��Ov�kCpÍ{�f3h�rykCi-wJh�v��Jh@m
u�Ø�¦#z ç ¦�§�m�v�h@}�}6qsi����¤e#f&�3}�~��dkJ{�f²p�h�{�f3k&m3}^�CqAwJh�qsm�h@i:{�qsr�oJtv�h@}6�3tA{�}8ox{�{�f3q�}��Jh�kCp�h�{�v�n¨oJi3m
{�f3h�v�h�oxv�h��Jv�k��gqsi��`m�qs}�ryv�h���oJi�r�qAh@}��gf�h@i��JkCqsi3�`{�k`h@tAkCi��Cox{�h@m�kJvg}�»&��h�h�¶�h@m¤�Jh�kCp`h�{�v6qAh@}��

e#f�h@}�h`m3q�}�ryv�h���oJi3r�qsh@}�~³f�k���h�wJh�v@~�oxv�h`wJh�v�nÁ}�p�oJtstLqsi«{�f�h�v�h��CqskCi±i�h@oxv�{�f�h�h@»:�3q�tsqA�3v6q��3p
�Jh�kCp`h�{�v�nÀkJv@~Yq�iÀkJ{�f�h�v���kJv!m3}�~�qsiÀ{�f�hÁi�h@qA�Cf:�dkJv6f�k&k&mÃkJ�^{�f3hÁ�Jh�kCp�h�{�v�n¿ox{��gf3qsr!fÀ{�f�h
hy|dh@ry{�qAwJh`r!f3oJi��JhbkJ�{�f�hbi�kJv6p ��oJ}��3�&h@m\� Ï f�h@iE��}�qsi���{�f�h v 4 µ�}Y���&h@mE��v�kCp¾{�f3h8����v�hb¦�§
ryk&h�Ù�r�qAh@i:{�}�u�oJi3mÁi3kJ{��Ov�kCp {�f�h`rykCi:wJh�v��Jh@m²m�v�h@}�}�q�i��:z#o�f�oxv6m3tAn¤m3q�}�{�qsi��C�3q�}�f3ox��tAh�r��3v�wJh`qs}
kJ��{�oJqsi�h@mÀu�v�h@}��3tA{�}8i�kJ{8}�f�k��=i�z!�¡Ý3kJv8hy��oJp���tshJ~�ox{ ��� U�� � M < ÖCÉ � ��� u��dkCqsi:{�i�kJ{b}�f�k��gi
q�i�{�f3hY���C��v�h�zS{�f�h^£E¥jl1Ý4¦�´�Ýju��:z�h@i�h�v��Jn�qs}�}�f3qA��{�h@m¯�gqA{�f¯v�h@}��dh@ry{�{�k�{�f�h�u�Ø3¦gz ç ¦�§Sh@i�h�v��Jn
u��=f3qsr6f�qs}�qsi¯{���v!i¡Mx�sM^p`ÅÊ�dh@tAk��Ã{�f3h�£E¥#¦�§�v�h@}��3tA{!z�&n�kCi3tAnEM@ÉÝä³Å^~3qA�°{�f�h v 4 µ�}joxv�h�����h@m

T�M
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10
 12� 14� r(Li−F) [au]−0.965

−0.945

−0.925

−0.905

E [au]

Gs FCI
�
Es FCI
Gs AQCC
�
Es AQCC
Gs SC2
�
Es SC2

Ý�qA�C�3v�h#Æ�� Ï h@ox��tAnbo@wJkCqsm�h@m�ryv�kC}�}�qsi3�Yqsi�Ú4qsÝ��)egf�h�u�Ø3¦#z ç ¦�§�u�m3h@i�kJ{�h@m��&nbØ3¦jTCz�oJi�m8Ègä^¦#¦
�dkJ{�h@i:{�qsoJt�h@i�h�v��Jnbr���v�wJh@}�kJ�dÚ°q�ÝEoxv�h#rykCp`��oxv�h@mb{�k^Ý4¦�§°v�h@}���tA{�}��ãYv�kC�3i3m�u�ã�}�z�oJi3mbhy��r�qA{�h@m
u Ç }!zg}�{�ox{�h@}�r���v�wJh@}�oxv�h8�3v�h@}�h@i:{�h@m\�Ye#f�h^��oJ}�qs}Y}�h�{YoJi�m�v�h���h�v�h@i3ryhb}���oJryh@}�oJ}�m�h@}�ryv!qA�dh@m¤qsi
¹�oJ�3}6r6f3tsq�r6f�h�v*H����p�°¬0ÆCÓ�4oJi3mEqsi�{�f�h^{�hy�&{�� G kJ{�h�{�f3ox{=tAk&r�ox{�qskCi¤kJ��{�f�h�o�wJkCqsm�h@mEryv�kC}�}�qsi3��qs}
i3kJ{grykJv�v�h@ry{gq�i�Ègä�¦#¦Àr�oJ}�hJ�

��v�kCp {�f�hbrykCi-wJh�v6�Jh@mÁh@»:��qstsqA�3v!qs�3p¸�Jh�kCp�h�{�v�n¡m�v�h@}�}�q�i���~�kJv��&nET)·�ä³ÅàqA�L{�f�h v 4 µ�}�oxv�hb����h@m
��v�kCpß{�f3h�h@»:�3q�tsqA�3v6q��3pà�Jh�kCp�h�{�v6nE¦�§�ryk&h�Ù�r�qAh@i:{�}��

e#f:��}�~-kCi�hYp`o@n�rykCi3r�ts�3m�hg{�f3ox{�{�f3hgh@»&�3qstsqA��v6qs�3pâ�Jh�kCp�h�{�v�n��3v�kJ�dh�v�{�qAh@}LkJ��{�oJqsi�h@m���}�qsi��
£E¥jl1Ý�¦�´SÝju��:z�p�h�{�f�k�m¢}�f3kC�3tsmÁv�h@p�oJqsi±h@}�}�h@i-{�qsoJt�tAn«{�f�h�}�oJp`h�oJ}�{�f�kC}�h�kJ�j{�f3h¡u�Ø3¦#z5ç@¦�§�~
h�wJh@i²��kJv�o�}6qsp���tAh�h@}�{�qsp`ox{�h�kJ� v 4 µ�}^qsi¢{�h�v6p`}�kJ�j{�f3h¯¦�§�hy�&��oJi3}�qAkCi±ryk&h�Ù�r�qAh@i:{�}��¤ÈY}���h
oxv6h�qsi:{�h�v�h@}�{�h@m±qsi«{�f3h`v�h@tsox{�qAwJh�h�v6v�kJv6}�~4��h�p�o@nÁrykCp���oxv�h���kJv^hy��oJp���tsh`}�qsp���tsh8f3oxv!p�kCi3qsr
w�qA�3v!ox{�qAkCi3oJtY�Ov6h@»:��h@i�r�qAh@}¯v�h@}��3tA{�q�i��²��v�kCp {�f�h±r��3v�wJh@}��3v�h@}�h@i-{�h@mÊq�iÃÝ�qA���ÌMx�ße#f�h�nÀoxv�h
m�q |(h�v6h@i-{��&n8Ö��+T�r�p UWV ~C�gqA{�fb{�f�h#ox��}�kCts��{�h�wxoJts��h@}LkJ�dox�dkC��{SÆ)·:ÓxT�r�p UWV u�{�f�hjhy���dh�v6qsp�h@i:{�oJt
��v�h@»&��h@i3ryn�kJ��{�f3h�}�n&p�p�h�{�v6qsr�}�{�v�h�{�r!f3qsi��`p`k&m�h�q�}�h@»:�3oJtd{�k¯ÆJÔJÆJT`r�p UWV z!�Se#f3h�m3q |dh�v�h@i3ryh@}
�dh�{���h�h@iË{�f�h¤h@»&�3qstsqA��v6qs�3p m�qs}�{�oJi3ryh@}`oxv6h�oJts}�k±i�h��Ct�qA�CqA��tAh�l^{�f�h¤r!f3oJi��Jh¡qs}�}�p`oJtstsh�v�{�f3oJi
Ö���ÖJÖ�M�È=i3�C}��

¦�kCp���oxv6q�}�kCi8kJ��{�f�hg£E¥jl1Ý4¦j´SÝju��:z�v�h@}���tA{�}��gqA{�f8{�f�kC}�hjkJ�\£�¥#l1Èg¦�´SÝ«oJi3m`£E¥jl1Ègä^¦#¦
q�}YoJt�}�k�kJ��qsi:{�h�v�h@}�{��8§�iÁÝ�qs���bT¯��h`}�f�k��º{�f�h`rykCi-wJh�v6�Jh@i3ryh`kJ��{�f�h�£�¥#¦�§�~³£�¥#l1Ý4¦�´�Ý�u��:z!~

TJT



£E¥jl1Èg¦j´SÝ¿oJi3m±£E¥jl1Ègä�¦g¦ßu�{�f�h�£E¥à�3v�h��3�&h@}�oxv�h�}��&qs�3�dh@mEqsi¡{�f�h����C��v�h`m�h@}�ryv!qA�3{�qAkCi�z
h@i3h�v��CqAh@}�ox{4{�f�h�h@»&�3qstsqA��v6qs�3pÃ�Jh�kCp�h�{�v�n¯¬0ÆJÆ)�~J�gqA{�f^{�f�h��Jv6k��gqsi3�=}�qA¶�h�kJ�3{�f�h�v�h��Oh�v6h@i3ryh�}���oJryhJ�
È=�CoJqsi\~�{�f3h�¦�§5´�Ø&§S��v�k&ryh@m���v�h���oJ}=�3}�h@m�{�k`�Jh@i3h�v6ox{�h�{�f�h�£E¥#¦�§�}���oJryh@}#oJi3m¤{�f�h�i:��p^�dh�v
kJ��v�h���h�v�h@i3ryh`m�h�{�h�v!p`qsi3oJi:{�}Y��oJ}�h@»&�3oJt�{�k�É&~�Ô&~4T�M�oJi3m«·-Î¯�gqA{�f«{�f3hb}�h@tAh@ry{�qAkCiÁ{�f�v6h@}�f�kCtsm
í � Ö < ÖCÉ&~(Ö < Öx·�~�Ö < ÖCÆ�oJi3m¤Ö < ÖCTbv�h@}��(h@ry{�qswJh@tAnJ�

Ý�kJv�}�p�oJtst�v�h���h�v�h@i3ryh�}���oJryh@}`{�f�hE£E¥jl1Èg¦j´SÝºoJi3mË£E¥jl1Ègä^¦#¦Ív�h@}6�3tA{�}¤u��gf3q�r6fª��h�v�h
kJ��{�oJqsi�h@m��3}�q�i���o`}�qsp���tAhYp`k&m3qs��r�ox{�qAkCi¯kJ��{�f�h�¦�§��3v�kJ��tAh@p¸��oJ}�h@m�kCi�{�f�h�h@»��=u�ÆxÖ-z�z#}�h�h@p
{�k��(h���o@wJkJv6ox��tAhJ��®�i�h�p�o@n�i�kJ{�qsryh^f�k���h�wJh�v�~3{�f3ox{#kCi3tsn�{�f�h^£E¥jl1Ý4¦j´SÝju��:z�v�h@}�h@p^��tsh@}j{�f�h
i�qsryhjrykCi-wJh�v��Jh@i�ryh=kJ�({�f�hjwxoxv6qsox{�qAkCi3oJt�£E¥#¦�§!~:ox�3�3v�kCoJr!f3qsi���}�p�k&kJ{�f3tAn�{�f�h#Ý4¦�§�v�h@}���tA{#u�¶�h�v�k
kJ��{�f�h`h@i3h�v��Jn¡q�i«{�f�h`�3�C��v6h�z=�Ov�kCp ox�(k�wJhJ� Ï h���kC�3tsmÁt�qA�Jhb{�k�}�{�v�h@}�}�{�f3ox{^oJtA{�f�kC�3�CfÁ{�f�h
£E¥jl1Èg¦j´SÝÐoJi3mÂ£�¥#l1Ègä�¦#¦Òp�h�{�f�k�m3}bp`o�n²�CqAwJh�qsi¨}�kCp�h�r�oJ}�h@}`�(h�{�{�h�v�v6h@}��3tA{�}8m3��h¯{�k
o�r�oJi�ryh@tstsox{�qAkCi¡kJ��m3q |dh�v�h@i-{�h�v�v6kJv6}�~³i3oJp�h@tsn¤{�f�h`i�h��CtAh@ry{�kJ��}�kCp�h Ç ´>�ÒoJi�m«v�h@m3�3i3m�oJi3ryn
rykCi:{�v6qA����{�qAkCi3}jkCi�kCi�h�}6qsm�h^oJi3m�{�f�h�rykCi:{�v6qA����{�qAkCi3}jkJ�L{�v!qA��tAh�hy��r�qA{�ox{�qAkCi3}=kCi¤{�f3h^kJ{�f�h�v@~(qA{
q�}jm�h@}�qAv6ox��tAh�{�k��3i3m�h�v!}�{�oJi3m�}��3r!f�rykCqsi3r�q�m�h@i3ryh@}j�3}�q�i���p�kJv�h^oJr�r���v!ox{�h^p�h�{�f�k�m3}��

e#f�h�hy����tsq�r�qA{^rykCp����3{�ox{�qAkCi¨kJ�j{�f�h v 4 »&�3oJi:{�qA{�qAh@}8}�f�k��=}�{�f3h@qAv�qsi�f�kCp�kJ�Jh@i�h�kC�3}8r6f�oxv�l
oJry{�h�v���Ý�kJv�{�f3h8��ox{�h�v^p�kCtsh@r��3tAhJ~\o�}�qsi��Ctsh�Èg¦�´�ÝÄ��oJry{�kJv�kJ� v â�¸RÁo· � Ö < T�qs}��3}�h@m\~\qsi¡�dkJ{�f
lj}�qsi3�CtAh^oJi3m«p8�3tA{�qAv�h���h�v�h@i3ryh�r�oJ}�h�oJi3m���kJv��dkJ{�f¤l��Jv�kC�3i3m¡oJi3mEhy��r�qs{�h@m¡}�{�ox{�h@}�~\�gf3qstsh�{�f�h
rykJv6v�h@tsox{�qAkCiªh@i�h�v6�Jnªm3h���i3qsi��¡{�f�h���i�oJt�m3v�h@}�}�qsi3�¡kJ�Yh@»��¿u�ÆxÖ-z`qs}�}�{�ox{�hyl1}��dh@r�qA��rx�Ä®�iª{�f�h
kJ{�f3h�v�f3oJi3m\~S{�f�h¤oJry{��3oJt^u�i�kJ{`o�wJh�v6ox�Jh@m�z�w)oJts�3h@}bkJ�={�f�h v 4 µ�}`oxv�h¤»&�3qA{�h�m3q |dh�v�h@i:{��²e#f�h�n
p�o@n«w)oxv6nE��v�kCp Ö��sM�{�kEÖ��+Î�h�wJh@i±�gqs{�f3qsi«o��CqAwJh@iÁ��oJqsv�qsi«{�f�h�}�q�i��CtAh8v�h��Oh�v6h@i3ryh�Ý4¦�´�Ýju�m�z
�=qA{�fÂm�kC����tsh@}bkCi3tAnJ�Ëe#f�qs}�}�qsp���tAn±v�h��3h@ry{�}�{�f�h¤��oJry{`{�f3ox{`hy��r�qA{�ox{�qAkCi�}`{�k¢wJh�v6n¨m3qA|(h�v�h@i:{
��i�k&r�r��3��qAh@m¯kJv���qA{�oJt�}joxv�h^qsi:wJkCtAwJh@m\�

Ï f�h@i¼{�f�h¤v�h���h�v�h@i3ryh�}���oJryh¤�dh@rykCp�h@}�t�oxv��Jh�v@~�qsi3m3�3r�q�i��¡oÁp`kJv�h¤hy|dh@ry{�qAwJhEp`qA��qsi3�¡kJ�
m�q |(h�v6h@i-{jr�ox{�h��JkJv6qAh@}gkJ�°hy��r�qA{�ox{�qAkCi3}goJi3m�}�p`oJtstAh�vj}�qs¶�hyl1qsi3rykCi3}�q�}�{�h@i3ryn�h�v6v�kJv#oJtAv�h@oJm�n�kCi�{�f�h
£E¥#¦�§�tAh�wJh@t�~³{�f�h`rykJv6v�h@ry{�qAkCi3}�{�k��(h�qsi:{�v�k�m3�3ryh@m¡�&nE{�f�h`r!f3oJi��Jh`kJ��{�f�h�i3kJv6p }�f�kC�3t�mE�dh
}6p`oJtstAh�v@�4§5i�m�h�h@m\~J{�f�h#o�wJh�v6ox�Jh=wxoJts��h�kJ�({�f�h#£�¥#l1Ý4¦�´�Ý�u��:z v 4 ��oJry{�kJv6}L��kJv��ox{�h�vSox{h@»&�3qstsqA�3l
v!qs�3pÛ�Jh�kCp�h�{�v�n`r!f3oJi��Jh@}��v�kCpºÖ��0·:Ó�u��gf3qsr!f�qs}Lp���r6f`m3qA|(h�v�h@i:{L��v�kCpº{�f�h#Ö��+T�Èg¦j´SÝ«��oJry{�kJv�z
q�i�{�f3h#}�qsi��CtAh�v�h���h�v�h@i3ryh#r�oJ}�hg{�k^Ö���Ó�·��gqA{�f�T�M�v�h���h�v�h@i3ryh=m�h�{�h�v6p`qsi�oJi-{�}#u�{�f�h#}�{�oJi3m3oxv6m�m�h�w�q l
ox{�qskCi3}�oxv�h�ox�(kC�3{�Ö��sM�qsi��dkJ{�f¯r�oJ}�h@}�~3}�f�k��gqsi��b»:��qA{�hg�gq�m�h=m3q�}�{�v6qA���3{�qAkCi�z!��£E¥jl1Èg¦j´SÝªoJi3m

TJÆ



£E¥jl1Ègä^¦#¦Àp�h�{�f�k�m3}joJr�rykC�3i:{#��kJvj{�f3qs}jr!f3oJi��Jh^�3}6qsi��8hy|(h@ry{�qAwJh@tsn¯}�p�oJtstAh�vjrykJv�v�h@tsox{�qskCi�h@i�l
h�v6�JnJ~:�gf�qsr6f`q�}Sm�h���i3h@m��gqA{�f�v6h@}��dh@ry{{�k�o�p��3ts{�qAv�h���h�v�h@i3ryhj¶�h�v�kJ{�f�kJv6m�h�v����3i�ry{�qAkCi\~C�gf3h�v�h@oJ}
{�f3h=rykJv�v�h@ry{�qskCi���oJry{�kJv#qs}S���&h@m¯oJi3m�kJ�°}�qsi��Ctsh#v�h���h�v�h@i3ryh�r6f3oxv6oJry{�h�v��Se#f3qs}�}�{�v6ox{�h��Jn�p�o@n`��oJqst
�=f�h@i�{�f3h=v�h���h�v�h@i3ryh�}���oJryh�rykCi:{�v6qA���3{�qAkCi`{�kb{�f�hY{�kJ{�oJt(��o�wJh����3i�ry{�qAkCi�oJi3m�h@i�h�v��Jn�m�k&h@}�i�kJ{
rykCq�i3r�qsm�hY�gqA{�f�{�f�h�m�h@ryv�h@oJ}�hYkJ�4{�f�h�hy��oJry{ v 4 ��oJry{�kJv6}@�§�{jqs}�ryh�v�{�oJq�i3tAn�p�kJv6h�t�qA�Jh@tAn`{�kbk�r�r���v
q�i¯r�oJ}�h�kJ�4{�f3h^tAh@}�}�v�h���i�h@m�Èg¦�´SÝ¨v�h@i3kJv6p`oJtsqA¶@ox{�qskCi\~�hy�&��t�oJi3qsi��8�gf:n�Ègä�¦#¦¿}�h�h@p`}j{�k`�dh
tsh@}�}#}�h@i3}6qA{�qAwJh�{�k`{�f�h^r!f�kCqsryh�kJ��{�f�h�v6h��Oh�v�h@i�ryh^}���oJryh�¬ M@Ôx��

®�i�{�f�h�kJ{�f�h�vgf3oJi�m\~�{�f�h�£�¥#l1Ý4¦�´SÝju��:z#p�h�{�f�k�m\~�oJ}#qA{�}ji�kCi�l����3i3ry{�qskCi3oJt�rykC��i-{�h�v���oxv�{�~
p8�3}�{°��oJqstC�gf�h@i^}�{�v�kCi��=»&�3oJ}�qAl1m�h��Jh@i�h�v6oJryn�k�r�r���v6}���§5i�}��3r!f^ogr�oJ}�hS{�f�h�{�v6�3tAn�p���tA{�qAv�h���h�v�h@i3ryh
��kJv6p`oJt�qs}�p kJ��£E¥jl1Ý�¦�´SÝ�~�v�h@}��3ts{�qsi��±��v�kCp £�¥8u�Ø3¦#z ç ¦�§`p�h�{�f�k�m\~#}�f3kC�3tsm¼�dh���}�h@m\�©§�i
e�ox��tAhbMY��h��3v6h@}�h@i-{�v�h@}6�3tA{�}�kJ�³{�f�h�£E¥jl1Ý4¦�´�Ýªp�h�{�f�k�m\~�qsi�rykCp`��oxv6qs}�kCi¯�gqs{�f¯}�kCp�h�kJ{�f�h�v
v6h@tAh�w)oJi:{�p`h�{�f�k&m�}��¯egf�h�¦�È�Ø¡v�h���h�v�h@i3ryh¯}���oJryh¯kJ�#TxÖEm�h�{�h�v!p`qsi3oJi:{�}^oJ}8}��dh@r�qA�3h@mÁqsi¢{�f�h
v6h�����¬0ÆJÉ)qs}��3}�h@m\��e#f�h v 4 ryk:h�Ù�r�qAh@i-{�}�oxv6h8�3�&h@m«ox{�{�f�hbh@»&�3qstsqA��v6qs�3pÍ�Jh�kCp�h�{�v6nE��v�kCp {�f�h
£E¥�u�Ø�¦#z5ç@¦�§�}�kCts��{�qAkCi�}�u�oJtA{�h�v6i3ox{�qswJh@tAnJ~�{�f�h�}�qsp`��tAh�v^£E¥jl5¦ Ç ´(Èbu�Ö-z�{1n&�(h¯ox�3�3v�k���q�p`ox{�qAkCi
kJ��£�¥8u�Ø3¦#z5ç@¦�§ � p�h�{�f3k&mªrykC�3tsm²�dh�h@p���tAk�nJh@m�z!�¢e#f�h¯k�wJh�v!oJtst���oxv6oJtstsh@tsqs}�p kJ�g{�f�h�£�¥#l
Ý�¦�´SÝ«oJi3mbÝ4¦�§�v�h@}���tA{�}�qs}�»:�3qs{�h�i3q�ryhJ~C����{�}�qsp8�3tA{�oJi�h�kC��}�tAn�{�f�hjm�h�w�qsox{�qAkCib��v�kCpÛ{�f�hj��oxv�h@i:{
£E¥�u�Ø�¦#z5ç@¦�§Lp�h�{�f�k�m�qsi3ryv6h@oJ}�h@}S����{�k�Ö��+É^p`Å¿ox{�T � � �egf:�3}@~C����qsi���{�f�h=hy|(h@ry{�qAwJh�r6f�oJi��Jh
kJ�4{�f�h�i�kJv6pßox{�kCi�h��Jh�kCp�h�{�v6n���kJv���}�wJh�v�n���h@tstdi�h@oxv�{�f3qs}��dkCqsi:{�~��gf3qsr!f¯q�}�p`kC}�{�h@}�}�h@i:{�qsoJt
��v�kCp {�f�h��dkCqsi:{`kJ��w�qAh��¾kJ���Jh�kCp�h�{�v6n¼kJ�3{�qsp`qs¶@ox{�qAkCi\~�����{¯m�k:h@}�i�kJ{�i3h@ryh@}�}�oxv6qstsnªq�i3}���v�h
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