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Optically Thin Disk, Hole or Gap

Temperature Inversion in 
Optically Thick Disk

Absorption by Outer Disk

Emission Lines Absorption Lines

Optically Thick,  High Macc    e.g.,  FU Ori object
.

�������	�
����
������������	���������� ��!���	��"#�������	�$�����&%'��
��&�(�	)*)+�������������	",%����	���	%-)+�	�����(���&./��
�
����������	�10����&2���3
45%-%'���6)������87���"9���&�&���*�:)+�������;�����	"<�$����"9%'�=�(����>����?���A@B�����&���*�C�+�#�� -�5>-%�%'���D�E��"9�*�&%- ������F���G���
�	%�����
8��)+)H.1�� -��
=2$0��+�&2'3*I��8J;�=�6)����K�87B��"9���&�&���*�L)����-���!�K���*"M�	�L�	%�����
8��)+)H.1�� -���L0��+�&2'N	���-�-�=�O ��*)��*N	�	�
0����&2QPB��%�3R4F%�%'���?���+P	 S�87
�	T-�&����%������*�U)����-���F���	��"9�80V���U�	�W�*%�����
8�	)�)H.V�� -��
(2V0����&2V�E��"9�*�&%- ������*3
I
�8J;���5���+P	 S�87R�	T��&�	��%������	�U)����-���5������"9�80V���Q�� -�/
��S�*)G�	>������?����P	�+�	�-�X���O�9Y������80V0����&2V�	P*�	���-�Z�
�� ��X)���P* S�?�	�G�� -�F�Z�(���?�	�?���-�����50����&2'3

[ \^]_]a`?bdc'e'f?g$bihkjml(n�n�l�f?g

oXpRqsr
t�u(vXwSx�q�t=v=w�yRq$z�{Ay
|RuFw�}!v=p
q:~�����w��Kq*�E�R��qL{At�q$v�pRqL�Kw�yR��q*u�v�u�v��
|'��q	|�qE�R{A�Q�R��qswA}
��w��Kq*�E�R��{At!q��Q��u�u=�Kw�y1}�t�w��iv=p
q?|'��u(�'uGw�}���w��Ry
�/u�v�q�����{�tdw�z'��q*�8v�u?� �R�A�	�
�	���	�Z�B~��^wSx�q�t=v=w�yRq
q��Q��u�u=�Kw�y���uLw�z
u=q�t�x�q*|�{�u9{�u=q�t���q	uLwA}Ft=w���x���zRt�{Sv=��w�y�{A�6z
{Ay
|RpRq	{�|Rus}�t=w���{Az�w��Rv#�R� ��v�w
�'�H U¡G�¢�6oXpRqVqE�R�E�Kv�{Av=��w�y£wA}Xq��Q��u=u=��w�y¤}�t=w��¥v�pRq	u=qVpR����pat�wAv�{Av=��w�y
{��D{Ay
|¤x��Kz
t�{Av=��w�y
{��
�Kq	x�q���uQt�q	¦-�R��t=q*u�v=pRqk�Rt�q	u=q�y��EqkwA}LpRw�vW��{�uk§(¨��A©�©�©¤ª#«Q{Ay
|¬t�{Sv=p
q�tVpR����p­|'q	y
u(�Kv=��q	u
§�¨��	©�®&¯/�E��°²±	«8�-³FwAv=pV��wS´µ{Ay
|QpR����pQ�V{�u�uD��w��RyR�#u(v=q	�K��{At?w�z'��q*�8v�u?u(pRwS´M~��­wSx�q�t=v=w�yRq
q��Q��u�u=�Kw�yd�SzR�'v��KvD��uD|'q�v=q*�8v=q*|��Ky�w�yR���:{1}�q�´,��q	t���q�y-v�wA}���w��RyR�Lu�v�{At�u��*v����R����{A�����9w�z'��q*�8v�u
v=p
{Av${At�qs�Qw-u�v/{��Ev=��x�qLw�tXp
{Bx�qsv=pRq9pR����p
q	u(v�{�����t=q�v=��w�y�t�{Av=q	u	�

¶/����p'�Zt=q*u(w��K�Rv=��w�y¢u(��q	�Ev=t�w�u��Ew����Ww�}F~��·z
{�y
|'pRq*{�|¢q	����u�u(��w�y¢��yk��w-u�v/��w��Ry
�Wu�v�{At�u
t=q	x�q	{���u?v=p
q#�E��q	{At�u=�K��y
{Sv��Rt�q$wA};{Q|'��u=�Wt�wAv�{Sv=��w�y�{A���Rt=w�r
��qQ�K�����²�	�R�R���S�Z��oXp
qs��{AyRq	��uX��y
¸O���
�A�su=pRwS´^pRwS´¹v=pRqXy��R�Qq�t�w��
u6t�wA�Zx��KzRt�{Sv��Kw�y
{A��v=t�{Ay
u=�Kv=��w�y
u6wA}�v=pRqXx�ºs�*»'©/z
{�y
|'pRq*{�|G�
´�pRq�y��Ew�y�x�w���x�q	|s´��Kv=p�{$|'w��RzR��qE�Z��q*{A��q*|9|'��u(�L�Rt�wAr
��q��*�Rt�w'|'�
�EqF{$��p
{�t�{��8v�q�t���u(v=���Du(p�{A��q
v=w�v�pRq?z
{�y
|'pRq*{�|G¼*{XzR���Rq?´���yR�${�y
|9u(p
w��R��|'q�t*��{�y
|9{Ay9q	����u�u(��w�y9��q	{��$v�w�v=pRq5t=q*|swA}'v=p
q
z
{Ay
|RpRq	{�|½�Eq	y�v�q�t*��oXpRq�wSx�q	t(v�w�yRq9q	�Q��u�u(��w�yk�Qw-u�vs�K����q	�K�k{At���u(q*u/��ykv=pRq�pRq*{Sv=q*|k�R�R��q�t
{Sv=�Qw-u(�Rp
q�t�q:wA}?v=pRqQ|'��u(�a� ¾S�Z�²oXp
q:rRv=v=��yR��wA}5|'��u=�k��w'|'q	��u$v=w�v=p
qW~��¿z�{Ay
|'p
q	{�|
u$��y



��WY_�bY_N�?O�K�igRIbaK�WVc�l*h�TV��T t

2.29 2.291 2.292 2.293 2.294 2.295 2.296 2.297 2.298

Wavelength (microns)

(a)

(b)

(c)

(d)

����� ���Q��� _�WY�4K�bYhj_NiÆ_^��bYZgR�XaZ�K�WaK^XIbYR[WYh�T�bYhjX¢TVZgK^�`R._��*bYZgR.m��ë_�LsRIWVbY_Ni?R�]gK^i��=ZgRMK^�×�=�gR/bY_
RI�"h�TVTVhj_^i:��WY_N�2K4�?hjTV��hji��,RU�?O�R[WYh�K�i¢WY_^baK�bYhj_^i
� �DK^i?RUO	��K�
�TVZ?_���TSbYZgR,WY_^��L�hj]?WaK�bYh�_^i�K�O£bVWaK^igTVh��
bYhj_^igT+_��AbYZgR�L
�,n���p,]gK^i��=ZgRMK^�Q�/��ZgR��?_N�?]gOjRI���`RMK��sRM�´�?WY_�¤�OjR!��_�W�K,TVh�i?kNOjRSRU�"hjTVTVh�_^i4O�hji?RS��WY_N�
K´WaK��gh��?O�c.WY_�baK�bYhjigk/�?hjTV�.hjT�TVZg_M��i:h�i:�gK^igRIO	� ]�
[dAK�i���bYZ?R�XI_Ni�Ls_NOj�=bYh�_^i:_^� bYZghjT*�=WY_^¤�OjR$��h�bYZ
bYZ?R5hjiebVWYh�i?TVhjX�m��¡TV�`RIXIbVWY�g� hjT�TVZg_M��i.hji�� X�
[�g�±i��gK^igRIO�����
[d�bYZgR,�"_��?RIOQhjT�XU_^�"��K�WYRU�/bY_�bYZ?R
_^]gTVRIWYLNRM��TV�`RUX[bVWY�g� _^�FbYZgR5ce_^�gigk�T�bYRUOjO�K�W�_N]���RUXIb�fo\Æ�������N�����

É�<eÍùÔ.G?Ì[Ì5ÌaËIG=HIÌ5Ì[>A<eÍ$Ì�Ë[>QG�Ë,Ë[>AÊ´Ê�Ô.Î�Ì[Ì[Î�<=@�<=HIÎ�â?Î�@QG�Ë[ÊNÌSÍ,Î�Ë[>AÎ�@3G�Ó�Ê�Í1ËIÊ�@gË[>
Ì,<�Ó�G�@�÷,ø
<�Ó+Ë[>AÊ4ÌaËIG=H^á�<�Ó ËIÊ�@�Ê�ä�ËIÊ�@QÏ`Î�@Aâ.ËI<�Í,Î�Ë[>QÎ�@3G�Ó�Ê�Í ÌaË[Ê�É�É�G�H5HIG?Ï`Î�Î 
�æ?æ=áDæ��Aá ��� ��CAê�Ê�@QØ�Ê=á
E �
<eÒ=Ê�H[Ë[<?@AÊ¢Ê�Ô.Î�Ì[Ì[Î�<=@�ÖAHI<=ÑFÊ^Ì4Ë[>AÊ�Î�@A@QÊ�HIÔ�<gÌYË�HIG?Ï`Î�Î�<�Ó$Ï`Î�ÌaÙ`Ì�G�HI<=ÚA@
Ï×É�<eÍ5ß�Ô.G?Ì[Ì4Ð=<=ÚQ@Aâ
ÌYËUG�HUÌ�C

î5>AÊ�E �ïË[HUG�@QÌ[Î�ËIÎ�<?@QÌ$G=H[Ê"Ø�É�<?Ì[Ê�É�Ð�Ì[ÖQG?Ø�Ê^Ï3G�Ë,Ë[>AÊ/ÑQG�@QÏA>AÊ^G?Ï �AËI>AÎ�Ì$Ó�G=Ø�Ë�Ô¢G�Ù=ÊNÌ5Ë[>QÊ
Ìa>QG=Ö
ÊÆ<�Ó´Ë[>AÊÆÑQG�@QÏA>AÊ^G?ÏÝÒ?Ê�HIÐÝÌ[Ê�@QÌ[Î�Ë[Î�Ò=Ê3ËI<�Ë[>AÊ×É�Î�@AÊÛ<?Ö`Ë[Î�Ø�G=É�Ï`Ê�ÖAË[>ìG=@QÏ¾Ë[>AÊ��>2 03,��
É�Î�@AÊ´ÑAHI<?G=ÏAÊ�@AÎ�@AâQá`G=@QÏ�Î�Ë,Î�Ì5ÖF<?ÌIÌ[Î�ÑAÉ�Ê�Ë[<¢Ì[Ê�ÖQG=HIG�Ë[Ê$ËI>AÊ´Ê�è£Ê^Ø�ËIÌ,<=Ó Ë[>QÊ�É�<`Ø�G=ÉFÉ�Î�@AÊ"ÖAHI<�ôQÉ�Ê
G�@QÏ�Ë[>AÊ�É�G�HIâ=Ê^H�HI<�ËUGeË[Î�<=@
G�É5ÖAHI<�ôQÉ�Ê=C ��@AÊ�Î�@gËIÊ�HIÊ^ÌaË[Î�@Aâ�H[ÊNÌaÚAÉ�Ë�Ó�H[<?Ô�Ô.<�ÏAÊ�É�Î�@Aâ�<=Ó�Ë[>QÊ
E � Ñ
G�@QÏ`>QÊ^G=ÏQÌ"Î�Ì4Ë[>QG�Ë/Ò=Ê^H[Ð×ÑAHI<?G=Ï(É�<`Ø�G�ÉSÖAH[<=ôQÉ�Ê^Ì/G=H[Ê¢Ú
ÌaÚQG=É�É�ÐÆHIÊ^ògÚAÎ�HIÊ^Ï×Ë[<3ôQË/Ë[>QÊ
ÌaÖFÊ^Ø�Ë[HUG 
 ���
��áNÍ,Î�ËI>�Ò?Ê�É�<�Ø�Î�ËYÐ´Í,Î�Ï�Ë[>
Ì+Ì[<=Ô.Ê�Ë[Î�Ô�ÊNÌ+<=@"ËI>AÊ�<?HIÏAÊ�H+<�ÓAËI>AÊ*Ì[<=ÚQ@QÏ/Ì[Ö
Ê^Ê^Ï 
�æ � ��C
å�Ó�ËI>AÎ�Ì4É�Î�@AÊ¢ÑAHI<?G?Ï`Ê�@AÎ�@Aâ�Î�Ì/Ï`ÚAÊ�Ë[<�ËIÚAH[ÑQÚAÉ�Ê^@QØ�Ê¢Î�@(Ë[>AÊ:ÏAÎ�Ì[ÙÆGeËIÔ.<?Ì[ÖA>AÊ�HIÊ=áDÎ�Ë4Ô¢GsÐÛÑFÊ
G=ÌIÌa<`Ø�Î�GeËIÊ^Ï´Í,Î�Ë[>"ËI>AÊ*ÒgÎ�ÌIØ�<?Ì[Î�ËYÐ�ËI>QGeË+Î�Ì�H[ÊNÌaÖF<=@
ÌaÎ�ÑAÉ�Ê!Ó�<=H�G�@Aâ?ÚAÉ�G�H Ô.<?Ô�Ê^@gË[ÚAÔ Ë[HUG�@
ÌaÖF<=H[Ë
Î�@�Ë[>AÊ"Ï`Î�ÌaÙ£C�ê$Ê^@QØ�Ê?á`Ô�<?H[Ê�Ï`Ê�ËUG�Î�É�ÊNÏ�ÌaË[ÚQÏAÐ¢<�Ó�ËI>AÊ�Ô¢G=â=@AÎ�Ë[ÚQÏAÊ�G=@QÏ�Ì[>QG�ÖFÊ�<=Ó�Ë[>QÊ�É�<`Ø�G=É
É�Î�@AÊ(ÑAH[<gG=Ï`Ê^@AÎ�@Aâ�Ó�HI<=Ô Ï`Î�ÌaÙÃÊ�Ô.Î�Ì[Ì[Î�<=@1É�Î�@QÊ^Ì�Ô.GsÐ¾ÖAHI<eÒ�Î�Ï`Ê×Î�@
ÌaÎ�â=>gËIÌ�Î�@gËI<�ËI>AÎ�Ì�Ò=Ê^H[Ð
Ó�ÚA@QÏAG=Ô�Ê^@gËIG�É�G=Ì[Ö
ÊNØMË,<�Ó�ÖAHI<�Ë[<?ÖAÉ�G�@AÊ�ËIG�HIÐ¢G=Ø^Ø�HIÊ�Ë[Î�<=@�Ï`Î�ÌaÙ`Ì^C



� �^_NZgi¢vA��m�K�WVW
� �������	� ®�
�
�®YªS§

*(G�Ë[Ê�HSÎ�Ì�G=@A<�ËI>AÊ�H!Ô.<?É�ÊNØ�ÚAÉ�Ê5Ë[>QG�ËSÌa>Q<=ÚAÉ�Ï�Ñ
Ê$G=ÑAÚA@QÏAG=@gË�Î�@�Ë[>QÊ$â?G?Ì�ÖA>QG=Ì[Ê5Î�@.ËI>AÊ,Î�@A@AÊ�H
H[Ê^â=Î�<=@QÌ�<�ÓFÖAH[<=Ë[<?ÖAÉ�G=@AÊ�ËUG�HIÐ�ÏAÎ�Ì[Ù`Ì�á�G�Ë�ËIÊ�Ô.Ö
Ê^HIG�Ë[ÚAHIÊ^Ì�G=Ñ
<eÒ?ÊSËI>AÊ5Í*G�Ë[Ê�H[ß�Î�Ø�Ê�Ì[ÚAÑAÉ�Î�Ô¢GeËIÎ�<?@
Ë[Ê�Ô.ÖFÊ�HUGeËIÚAH[Ê¢ð�
óæ���ç �4ñ5G�@QÏ�ÑFÊ�É�<eÍ1Ë[>QÊ4Ï`Î�ÌIÌ[<�Ø�Î�G�Ë[Î�<=@�Ë[Ê^Ô�ÖFÊ�HUGeËIÚAHIÊ.ð�
 ����ç?ç �4ñ�CAåV@
Ô.G=@�Ð�ÌaËIG�HUÌDÎ�@4Í,>AÎ�ØU>/E �o<eÒ?Ê�H[Ë[<?@AÊ�Ê�Ô.Î�ÌIÌ[Î�<?@�Î�Ì�ÖQH[ÊNÌaÊ^@?ËNá�@AÊNG�H[ß�Î�@`Ó�HUG�HIÊ^Ï�H[<=ß�Ò�Î�ÑAHUGeË[Î�<=@
G�É
Ë[HUG�@QÌ[Î�ËIÎ�<?@QÌ�<�ÓFÍ*G�Ë[Ê^H+>
GsÒ=Ê,G�É�Ìa<�ÑFÊ�Ê�@.<?ÑQÌaÊ^H[Ò?Ê^Ï 
�æ �`á ���
��C�î5Í*<´Ê�äAG�Ô.ÖAÉ�Ê^Ì!G=H[Ê5Ìa>Q<eÍ,@�Î�@
í�Î�âQC<�QCQ÷�@QG�É�Ð`ÌaÎ�Ì5<�Ó+Ë[>AÊ4ê�� �ïÌaÖFÊ^Ø�Ë[HIÚAÔÕÌa>A<eÍ$Ì�ËI>QGeË$ËI>AÊ"Ê�Ô.Î�Ì[Ì[Î�<=@�<=HIÎ�â?Î�@QG�Ë[ÊNÌ5Î�@�>A<=Ë
â?G=Ì Í,Î�ËI>/G�ØU>
G�HUG=ØMËIÊ�HIÎ�ÌaË[Î�Ø�Ê�äAØ�Î�ËUGeË[Î�<=@´ËIÊ�Ô.ÖFÊ�HUGeË[ÚQH[Ê�<�Ó�
ìæ��=ç=ç �.Csî5>AÎ�Ì�Î�Ì�Ì[Î�â?@AÎ�ô
Ø�G=@?ËIÉ�Ð
É�<eÍ*Ê�H!ËI>QG�@.ËI>AÊ�ØU>
G�HUG=ØMËIÊ�HIÎ�ÌaË[Î�Ø�Ë[Ê^Ô�ÖFÊ�HUGeËIÚAHIÊ,Ó�<=HSË[>AÊ"E �1<eÒ?Ê�H[Ë[<?@AÊ5Ê�Ô.Î�ÌIÌ[Î�<?@Ûð�� ���=ç=ç
�4ñMC�åV@4G?ÏAÏ`Î�Ë[Î�<=@�á�Î�@4G5â=Î�Ò=Ê^@"Ìa<?ÚAHIØ�Ê+Ë[>AÊ�Ò?Ê�É�<`Ø�Î�ËYÐ$Í,Î�Ï`Ë[>QÌ <�ÓgË[>AÊSê�� �oÊ�Ô.Î�Ì[Ì[Î�<=@´É�Î�@AÊNÌ�G�HIÊ
@QG�HIH[<eÍ*Ê�H+ËI>QG�@¢ËI>A<?Ì[Ê,<�Ó£ËI>AÊ´E �ì<eÒ=Ê^HaËI<=@AÊ5Ê^Ô�Î�ÌIÌaÎ�<=@�C-�*Ê^Ø�G=ÚQÌ[Ê$ê����ùÏ`Î�ÌIÌa<`Ø�Î�GeËIÊ^Ì�G�Ë5ö
����ç?ç �.á?Ø�<=Ô.ÖQG=H[ÊNÏ4ËI<4G�ÑF<=Ú`Ë��gç=ç?ç �ìÓ�<=H�E ��á�Í5GeËIÊ�H!Ê^Ô�Î�ÌIÌaÎ�<=@.Ìa>Q<=ÚAÉ�Ï�Ó�<=HIÔ2GeË�É�G�HIâ=Ê^H
GsÒ=Ê�HUG�â?Ê"HIG?Ï`Î�Î�ËI>QG�@ÆË[>AÊ�E �ëÊ^Ô.Î�ÌIÌaÎ�<=@ CFê�Ê�@QØ�Ê=á£Ë[>QÊ^Ì[Ê�HIÊ^Ì[ÚAÉ�ËIÌ´G�HIÊ�Ø�<=@QÌ[Î�ÌaË[Ê^@gË�Í,Î�Ë[>(G
Ï`Î�è£Ê�HIÊ�@gËIÎ�G=É�É�Ð�HI<�ËUGeËIÎ�@Aâ4ÏAÎ�Ì[Ù�Î�@¢Í,>AÎ�ØU>.Ë[>AÊ�GeË[Ô.<gÌaÖA>QÊ�HIÎ�Ø*ËIÊ�Ô.Ö
Ê^HIG�Ë[ÚAHIÊ�Ï`ÊNØ�HIÊ^G?ÌaÊNÌ�Í,Î�ËI>
Î�@QØ�H[ÊNG=Ì[Î�@Qâ�HUG=Ï`Î�ÚQÌ^C

��@AÊ5Î�@gË[Ê^H[ÊNÌYËIÎ�@Qâ"H[ÊNÌaÚAÉ�Ë!Î�Ì!Ë[>AÊ�G=ÑAÚA@QÏQG�@QØ�Ê*<=Ó£ê � �¡Ë[>
GeËSØ�<?Ô.Ê^Ì+Ó�HI<=Ô �Y<?Î�@gËIÉ�Ð�Ô�<`Ï�ß
Ê�É�Î�@Aâ4Ë[>AÊ4E �ì<eÒ=Ê�H[Ë[<?@AÊ$G�@
Ï¢ê � �1Ê^Ô.Î�ÌIÌaÎ�<=@ C?î5>AÊ�ê � � G=ÑAÚA@QÏQG�@QØ�Ê$H[Ê^É�G�Ë[Î�Ò=Ê5ËI<.E �ìÎ�Ì
Ó�<=ÚA@QÏ�Ë[<.ÑFÊ´É�<eÍ"á�Ñ�Ð¢Ó�G=Ø�Ë[<?HIÌ*<�Ó����FæNçAá�Ø�<?Ô�Ö
G�HIÊ^Ï¢ËI<�Ë[>AÊ´Ê�ä`ÖFÊ^Ø�Ë[Ê^Ï�G�ÑQÚA@QÏAG=@QØ�Ê�Î�Ó+Ë[>QÊ
â?G=Ì�Í*G?Ì!Î�@:ØU>QÊ�Ô.Î�Ø^G�É
Ê^ògÚAÎ�É�Î�ÑAHIÎ�ÚAÔ 
�æ�� ��C=î5>AÎ�Ì�Ô¢GsÐ�Î�@
Ï`Î�Ø^GeËIÊ,Ë[>QG�Ë�Ë[>QÊ�G�ÑQÚA@QÏAG=@QØ�ÊNÌ�G�HIÊ
Ø�<=@gËIH[<?É�É�Ê^Ï�ÑgÐ�ÖA>�Ð`ÌaÎ�Ø�G=ÉFÖQH[<`Ø�ÊNÌ[Ì[Ê^Ì5<=Ë[>AÊ^H5Ë[>QG=@�ÊNògÚAÎ�É�Î�ÑAH[Î�ÚAÔ ØU>AÊ�Ô.Î�ÌYËIH[Ð?C`åV@�ËI>AÊ"ÚAÖAÖFÊ�H
Ï`Î�Ì[Ù�GeË[Ô.<gÌaÖA>QÊ�HIÊ=áAÖA>Q<�Ë[<`Ï`Î�ÌIÌa<`Ø�Î�GeËIÎ�<?@�Ó�H[<?Ô ø��2ÖA>A<=Ë[<=@
Ì$Î�Ì,É�Î�Ù=Ê^É�Ð�Ë[<�Ñ
Ê4Î�Ô.Ö
<?HaËUG�@gË^á
G�@QÏ�ÌaË[HI<=@Aâ =�Ð�G=É�ÖQ>QG.Ê�Ô.Î�Ì[Ì[Î�<?@�Ø�<=ÚAÉ�Ï�ÖAH[Ê�Ó�Ê�HIÊ�@gË[Î�G�É�É�Ð�Ï`Ê^ÌaË[HI<eÐ:Ì[<=Ô.Ê´Ô�<?É�ÊNØ�ÚAÉ�Ê^Ì^áAÌ[ÚQØU>
G=Ì*ê�����á�Ø�<?Ô.ÖQG�HIÊ^Ï�ËI<.E � 
 � ��Cgî5>AÊ�Ê�@AÊ^H[â?Ê�ËIÎ�Ø���ß�HUGsÐ`Ì�Ê^Ô�Î�ËaËIÊ^Ï¢Ñ�Ð¢î¡î+G�ÚAHIÎFÌaËIG=HIÌ�G�HIÊ
G.Ô.G �Y<=H�Ì[<=ÚQHIØ�Ê�<=Ó!Î�<?@AÎ>@NGeËIÎ�<?@�Î�@�Ë[>AÊ�Ï`Î�Ì[Ù�GeË[Ô.<gÌaÖA>QÊ�HIÊ 
�æ �Qá ��ç ��Ë[>
GeË�Ï`Î�HIÊ^ØMËIÉ�Ð�Geè£Ê^Ø�Ë
Ë[>AÊ4ØU>AÊ^Ô.Î�Ø^G�É�G�ÑQÚA@QÏAG=@QØ�ÊNÌ 
�æ?á �`áDæ��
��C

÷¡Ï`Î�Ì[Ù/G�Ë[Ô.<?Ì[ÖA>AÊ^H[Ê�Ë[>QG�Ë�>QG=Ì!G"Ì[Î�â=@AÎ�ô
Ø�G=@gË�ËI>AÊ�HIÔ¢G�ÉQG=@QÏ�ØU>QÊ�Ô.Î�Ø^G�É`Ò?Ê�H[Ë[Î�Ø�G�ÉAÌaË[HIÚQØ�ß
Ë[ÚAHIÊ�Î�Ì5G�@A<=Ë[>AÊ^HSÓ�G?ØMË[<?H�ËI>QGeË,Ø�<?ÚAÉ�Ï�G�É�Ë[Ê�H�Ë[>QÊ�Î�@gË[Ê�HIÖAHIÊ�ËUGeË[Î�<=@�<�ÓDË[>QÊ�HIÊ�É�GeËIÎ�Ò?Ê�Ê�Ô.Î�Ì[Ì[Î�<=@
ÌYËIH[Ê^@Aâ�ËI>QÌ�C�íA<?H5Ê�äAG�Ô.ÖAÉ�Ê=ágÔ.<�ÏAÊ�É�Î�@Aâ�Ñ�Ð 
�æ�� �DÌa>Q<eÍ$Ì�ËI>QGeË!�$ß�HIGsÐ�Î�@QÏ`ÚQØ�Ê^Ï�>AÊ^G�Ë[Î�@Aâ�G=@QÏ
ØU>AÊ�Ô.Î�ÌYËIH[Ð.Î�@:Ë[>QÊ�Î�@A@AÊ^H*Ï`Î�Ì[Ù.Ø^G�@:ÖQH[<`Ï`ÚQØ�Ê�G4Ë[Ê�Ô.ÖFÊ�HUGeËIÚAH[Ê�Î�@gÒ?Ê�HUÌaÎ�<=@.Î�@:ËI>AÊ�âgG=ÌSÍ,Î�ËI>
G4ÌYËIH[<?@Aâ"Ò=Ê^HaËIÎ�Ø^G�ÉAâ?HIG?Ï`Î�Ê�@gË!Î�@¢ËI>AÊ�ØU>AÊ^Ô.Î�Ø^G�É
G=ÑAÚA@QÏQG�@QØ�Ê^Ì^C=î5>AÊ$Ô.<`Ï`Ê�É�Î�@Aâ4<�Ó£ËI>AÊ�ê � �
G�@QÏ�E �ìÊ^Ô�Î�ÌIÌaÎ�<=@¢Î�@ 
�æ�� �£G=ÌIÌaÚQÔ�ÊNÏ¢G"ÚA@AÎ�Ó�<=HIÔ Ò=Ê^HaËIÎ�Ø^G�É
ÌaË[HIÚQØ�Ë[ÚAHIÊ,Ó�<=HSË[>AÊ�ÚAÖAÖFÊ�H5Ï`Î�ÌaÙ
GeË[Ô.<gÌaÖA>QÊ�HIÊ=C�÷$@�G=ÖAÖQG=H[Ê^@?Ë*É�<eÍ1G=ÑAÚA@QÏQG�@QØ�Ê�<=Ó�ê � � Ø�<?ÚAÉ�Ï¢Ë[>AÊ^@�G=H[Î�ÌaÊ�Î�Ó!E � Î�Ì*G=Ø�Ë[Ú`ß
G�É�É�Ð�ÖAHIÊ^Ì[Ê�@gË�<eÒ?Ê�H�G:É�G=H[â?Ê�H�Ò?Ê�H[Ë[Î�Ø�G=É�Ø�<?É�ÚQÔ�@ÛË[>QG=@Æê � ��áQÍ,Î�Ë[>(ê � � Ó�<?ÚA@QÏ×GeË�É�G�HIâ=Ê^H
Ï`Ê�Ö`ËI>QÌ�G�@QÏ�É�<eÍ�Ê^H"Ë[Ê^Ô.Ö
Ê^HIG�Ë[ÚAHIÊ^Ì/Î�@�ËI>AÊ�ÏAÎ�Ì[Ù(G�Ë[Ô.<?Ì[ÖA>AÊ^H[Ê?C�î5>AÊ�G=ÏAÏAÎ�ËIÎ�<?@�<�Ó�Ì[<=Ô.Ê
@A<=@`ß�Ê^ògÚAÎ�É�Î�ÑAHIÎ�ÚAÔ â=HUG�Î�@Æ<?ÖQG=Ø�Î�ËYÐ�ËI<�Ë[>AÊ¢ê�� �óÉ�Î�@AÊ.Ó�<=HIÔ¢GeËIÎ�<?@ÆHIÊ�â=Î�<=@
Ì�Ø�<=ÚAÉ�ÏÆÓ�ÚAHaËI>AÊ�H
H[ÊNÏ`ÚQØ�Ê�ËI>AÊ4ê��
� Ê^Ô�Î�ÌIÌaÎ�<=@�ÌYËIH[Ê^@Aâ�ËI>QÌ^C

î5>AÎ�Ì�Ê�äAG=Ô�ÖQÉ�Ê�>AÎ�â?>AÉ�Î�â?>?ËUÌ�Ë[>AÊ�ÖAHI<?Ì[Ö
ÊNØMËIÌ/Ó�<=H.ÌaË[ÚQÏ`Ð�Î�@Aâ×ØU>QÊ�Ô.Î�ÌaË[HIÐ�Î�@�Ë[>AÊ�Î�@A@AÊ�H
H[Ê^â=Î�<=@QÌ�<�Ó+ÖAH[<=Ë[<?ÖAÉ�G=@AÊ�ËUG�HIÐ�ÏAÎ�Ì[Ù`Ì�Ú
ÌaÎ�@Aâ.Î�@AÓ�HIG=H[ÊNÏ:Ô.<=É�Ê^Ø�ÚAÉ�G=H*Ì[ÖFÊ^ØMËIH[<gÌ[Ø�<=Ö�Ð=C�ê$<eÍ*Ê�Ò?Ê�HNá
Ë[>AÊ�G�ÑF<eÒ=Ê4Ø�GsÒ?Ê^G�ËIÌ,G�É�Ì[<¢Ô.G=Ù=Ê4Î�Ë�Ø�É�ÊNG�H$ËI>QGeË�ÖA>�Ð�Ì[Î�Ø�G�É�Ô.<�ÏAÊ�É�Ì$Í,>AÎ�ØU>ÛØ�G=É�Ø�ÚAÉ�G�Ë[Ê4ÑF<�ËI>
Ë[>AÊ.HUG=Ï`Î�G�É�G�@QÏ×Ò=Ê^HaËIÎ�Ø^G�É�ÌYËIH[Ú
ØMË[ÚQH[Ê�<�Ó�Ë[>AÊ¢GeËIÔ.<?Ì[ÖA>AÊ�HIÊ/Ô¢GsÐ3ÑFÊ.@AÊ�ÊNÏ`Ê^Ï×Î�@(<=HUÏ`Ê^H�ËI<
Ø�<=@�Ò?Ê�H[Ë*<?ÑQÌaÊ^H[Ò?Ê^Ï�ÌaÖFÊ^Ø�Ë[HUG�Î�@gË[<.HIÊ�É�GeË[Î�Ò=Ê"G=ÑAÚA@QÏAG=@QØ�ÊNÌ�C
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î5>AÊ�E �éÔ.<=É�Ê^Ø�ÚAÉ�Ê�>QG=Ì/Î�ËUÌ4Ó�ÚQ@QÏAG�Ô.Ê^@?ËUG�É*H[<=ß�Ò�Î�ÑAHUGeË[Î�<=@
G�É!ÑQG=@QÏAÌ4@QÊ^G�H �QC  "!DÔ�C+î5>QÊ
Ó�ÚA@QÏAG=Ô�Ê^@gËIG�É�ÑQG�@
ÏAÌ$G�HIÊ4Ì[Ê�@QÌ[Î�ËIÎ�Ò?Ê´Ë[<.Ó�G=H�ÌaÔ¢G=É�É�Ê�H�G=Ô.<=ÚA@gËIÌ5<=Ó!â?G=Ì*ËI>QG�@�ËI>AÊ �AC �#!DÔ
<eÒ=Ê�H[Ë[<?@AÊ/Ñ
G�@QÏAÌ^á�ÑFÊ^Ø^G�ÚQÌ[Ê�Ë[>AÊ�Ë[HUG�@
ÌaÎ�Ë[Î�<=@QÌ´ÖQH[<?ÑQG�ÑAÎ�É�Î�ËIÎ�ÊNÌ�G=H[Ê�ö ��<?HIÏAÊ�HUÌ�<=Ó�Ô¢G�â?@AÎ�ß
Ë[ÚQÏ`Ê�â=HIÊ^G�Ë[Ê�HNC�åV@�G?ÏAÏ`Î�Ë[Î�<=@�áAE �1Ó�ÚA@QÏAG=Ô.Ê�@gËIG=É
Ê^Ô�Î�ÌIÌaÎ�<=@:Ø^G�@¢ÑFÊ�Ê�äAØ�Î�ËIÊ^Ï¢Î�@�Ø�<�<?É�Ê^H�â?G?Ì
Ë[>QG=@�ËI>AÊ4<eÒ?Ê�H[Ë[<=@QÊ=á`ÌaÎ�@QØ�Ê4Ê�Ô.Î�Ì[Ì[Î�<?@�Ø^G�@�<=HIÎ�â=Î�@QGeËIÊ�Ó�HI<=ÔéË[>AÊ/É�<eÍ*Ê�HNágôQHIÌaË$Ò�Î�ÑQHIG�Ë[Î�<=@QG=É
É�Ê^Ò=Ê�É�C�E �óÓ�ÚA@QÏAG=Ô�Ê^@gËIG�ÉSÊ�Ô.Î�ÌIÌ[Î�<?@×Î�Ì"Ï`Ê�ËIÊ^Ø�Ë[Ê^Ï�Î�@�Ñ
<=Ë[>�E*î,î$B`Ì 
�æ^çQá ��� �SG=@QÏ(Î�@gËIÊ�H[ß
Ô�ÊNÏ`Î�GeË[Ê�Ô.G?Ì[Ì/ê$Ê�HIÑAÎ�âÆ÷$Ê%$��*Ê:ÌaËIG�HUÌ 
 �Aá�����C =�Î�@AÊNÌ´Ó�H[<?Ô ËI>AÊ�Ò'&�æ�ß�ç�G�@
Ï �sßUæ�Ñ
G�@QÏAÌ
G�HIÊ�Ø�<=Ô.Ô.<=@AÉ�Ð¢<=ÑQÌ[Ê�HIÒ=ÊNÏDá�G�@QÏ�>AÎ�â=>AÊ^H*Ò�Î�ÑAHUGeË[Î�<=@
G�ÉFË[HUG�@QÌ[Î�Ë[Î�<=@QÌ5G�@
Ï)(+*NE � É�Î�@AÊ^Ì5>QGsÒ?Ê
G�É�Ìa<�Ñ
Ê^Ê�@�ÏAÊ�Ë[ÊNØMËIÊ^Ï:Î�@�Ì[<=Ô.Ê�ÌYËUG�HUÌ�C �!äAØ�Î�ËIG�Ë[Î�<=@:Ñ�Ð¢ø�� HUG=Ï`Î�GeËIÎ�<?@¢Ô.GsÐ.ÖAÉ�GsÐ¢G4HI<=É�Ê�Î�@
Ìa<?Ô�Ê"ê�Ê�HIÑAÎ�â¢÷�Ê,$��*Ê"ÌaËIG�HUÌ 
 ����C

-3<?ÌaË�<=Ó�Ë[>AÊ"Ø�É�G?Ì[Ì[Î�Ø^G�ÉFî1î�G=ÚAHIÎ£ÌaËIG=HIÌ�Ë[>QG�Ë,>QGsÒ=Ê$ÑFÊ�Ê^@�<?ÑQÌ[Ê�HIÒ=Ê^Ï¢Ì[>A<eÍùE �ùÓ�ÚQ@QÏAGeß
Ô�Ê^@gËIG�É£Ê^Ô�Î�ÌIÌaÎ�<=@�á�Î�@�Ø�<=@gË[HUG=ÌaËSËI<:E �ù<eÒ?Ê�H[Ë[<?@AÊ�Ê^Ô�Î�ÌIÌaÎ�<=@�ágÍ,>AÎ�ØU>�Î�Ì5Ï`Ê�ËIÊ^Ø�Ë[Ê^Ï�Î�@�Ò=Ê^H[Ð
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Ó�Ê�Í¾E*î,î$B`Ì^Ceî5>AÎ�Ì+ÏAÎ�è£Ê�HIÊ�@QØ�Ê�Î�@�ÏAÊ�Ë[ÊNØMËIÎ�<?@/Ó�HIÊ^ògÚAÊ^@QØ�Ð´HIÊ�õQÊNØMËIÌ�ËI>AÊ�Ô.<?H[Ê�Ê�ä�Ë[HIÊ�Ô.Ê5Ø�<=@Aß
Ï`Î�ËIÎ�<?@QÌ,ð�>QÎ�â?>AÊ�H+Ë[Ê^Ô.Ö
Ê^HIG�Ë[ÚAHIÊ^Ì+G�@QÏ�Ø�<?É�ÚQÔ�@�Ï`Ê�@
ÌaÎ�Ë[Î�Ê^ÌUñ�H[ÊNò?ÚQÎ�HIÊ^Ï4Ë[<�ÖAH[<`Ï`Ú
Ø�Ê*<eÒ=Ê�H[Ë[<?@AÊ
Ê�Ô.Î�ÌIÌ[Î�<?@�C�î5>AÊ,Ï`Ê�HIÎ�Ò=Ê^Ï�Ê�äAØ�Î�ËUGeË[Î�<=@�Ë[Ê^Ô.Ö
Ê^HIG�Ë[ÚAHIÊ^Ì�G�HIÊ5Î�@�Ë[>QÊ,HIG=@Aâ=Ê*<�Ó �=ç=ç�ßIæ��=ç?ç �.CeåV@
ÌYËUG�HUÌ5Î�@�Í,>AÎ�ØU>ÆE � <eÒ=Ê^HaËI<=@AÊ�Ê�Ô.Î�Ì[Ì[Î�<=@�Î�Ì,G=É�Ì[<.ÖAHIÊ^Ì[Ê�@gË^á`>A<eÍ*Ê�Ò?Ê�HNágË[>AÊ"ËIÊ�Ô.ÖFÊ�HUGeË[ÚQH[ÊNÌ
G�HIÊ 
 �?ç=ç=ç �.á£Ø�<=@QÌ[Î�ÌYËIÊ�@gË�Í,Î�Ë[>�G�@QG=É�Ð`Ì[Ê^Ì�<�Ó�ËI>AÊ.<eÒ=Ê�H[Ë[<?@AÊ4Ê^Ô�Î�ÌIÌaÎ�<=@�C£î5>AÊ.ÌYËIH[Ê^@Aâ�ËI>
<�ÓFË[>AÊ�E �¡Ó�ÚA@QÏQG�Ô.Ê�@gËIG=ÉAÊ�Ô.Î�Ì[Ì[Î�<=@3ð�G=@QÏ�Ê�äAØ�Î�ËIG�Ë[Î�<=@�Ë[Ê^Ô�ÖFÊ�HUGeËIÚAHIÊ=áeËI<4G´É�ÊNÌ[Ì[Ê�H�Ê�ä�Ë[Ê�@gËMñ
Î�Ì*Ø�<?H[HIÊ�É�GeËIÊ^Ï.Í,Î�Ë[>�Î�@QÏ`Î�Ø�G�Ë[<?HIÌS<�ÓDË[>QÊ�G?Ø�Ø�HIÊ�ËIÎ�<?@¢HIG�Ë[Ê?Cg÷�Ì[Ì[ÚAÔ.Î�@Qâ �´Ê�ÖQÉ�Ê^H[Î�G�@¢HI<�ËUGeË[Î�<=@ á
Ë[>AÊ$É�Î�@AÊ$ÖAHI<�ôQÉ�Ê^Ì�HIÊ^ògÚAÎ�HIÊ5Ë[>QG�Ë!Ë[>AÊ�E �1Ê�Ô.Î�Ì[Ì[Î�<=@.Ê�ä�Ë[Ê^@QÏAÌS<eÒ=Ê�H�G´É�G�HIâ=Ê5HUG�@Aâ?Ê5Î�@¢HUG=Ï`Î�Î�á
Ó�H[<?Ô öïçQC ç ��÷,ø ËI<¢GeË$É�Ê^G=ÌaË"æ"÷,ø Ó�H[<?ÔóË[>AÊ4ÌaËIG=H^C

E �2Ó�ÚA@QÏAG=Ô.Ê�@gËIG=É+Ê^Ô.Î�ÌIÌaÎ�<=@×Î�@oE*î,î$B`Ì�Î�Ì´<=ÑQÌ[Ê�HIÒ=ÊNÏ�Ó�H[<?Ô ÌaÎ�@Aâ?É�Ê.ÌYËUG�HUÌ�áFÍ,Î�Ï`Ê.ÑAÎ�ß
@QG�HIÎ�ÊNÌ�á`G=@QÏ�Ì[Ö
ÊNØMËIH[<gÌ[Ø�<=ÖAÎ�Ø�ÑQÎ�@QG=H[Î�Ê^Ì 
�æ^çQá���� ��C?åV@�Ì[Î�@Aâ?É�Ê"ÌaËIG=HIÌ*G�@QÏ�Í,Î�Ï`Ê´ÑAÎ�@
G�HIÎ�ÊNÌ�ágË[>QÊ
Ê�Ô.Î�ÌIÌ[Î�<?@:Î�Ì*É�Î�Ù?Ê�É�Ð.Ë[<.G�HIÎ�Ì[Ê$Ó�HI<=ÔóG�>AÊ^G�Ë[ÊNÏ:ÚAÖAÖFÊ�H,G�Ë[Ô.<?Ì[ÖA>AÊ^H[Ê�<�Ó�ËI>AÊ´<=Ö`ËIÎ�Ø^G�É�É�Ð�Ë[>QÎ�ØUÙ
G=Ø�Ø�H[Ê�Ë[Î�<=@�Ï`Î�ÌaÙ£C î5>QÊ�ÌaÎ�@Aâ?É�Ê:ÌaËIG=H ��� ����î�G=Ú�>QG=Ì4ÖAH[<?Ö
Ê^HaËIÎ�ÊNÌ´Ë[>
GeË�G=H[Ê.Î�@?ËIÊ�HIÔ.Ê^Ï`Î�GeËIÊ
Ñ
Ê�ËYÍ�Ê^Ê�@�G.E*î,î$B:G=@QÏ�G/Í�ÊNG�Ùgß�É�Î�@AÊ�î1î+G�ÚAHIÎ£ÌYËUG�HNá?Í,Î�Ë[>�G�@:Î�@`Ó�HUG�HIÊ^Ï:Ì[ÖFÊ^ØMËIHIG=É
Ê^@AÊ�HIâ=Ð
Ï`Î�ÌaË[HIÎ�ÑAÚ`Ë[Î�<=@×Ë[>
GeË"Î�@
Ï`Î�Ø^GeËIÊ^Ì�Ë[>AÊ¢Ï`Î�Ì[ÙÛ>QG=Ì´G=@×<?Ö`Ë[Î�Ø�G=É�É�Ðgß±ËI>AÎ�@×Î�@Q@AÊ�H">A<?É�Ê?C *×ÊNG�Ù×E �
Ê�Ô.Î�ÌIÌ[Î�<?@�Î�Ì�ÏAÊ�Ë[ÊNØMËIÊ^Ï�Í,Î�Ë[>3Ò=Ê^É�<`Ø�Î�ËYÐ�Í,Î�Ï�ËI>QÌ,ËI>QGeË�ÖAÉ�G=Ø�Ê´ËI>AÊ4âgG=Ì,Í,Î�Ë[>AÎ�@�Ë[>QÊ4>A<=É�Ê=C
åV@
Ë[>AÊ:Ì[Ö
ÊNØMËIH[<gÌ[Ø�<=ÖAÎ�Ø/ÑQÎ�@QG=H[Ðoð�B��,ñ4E*î,î$B`Ì^á£Ë[Î�ÏAG�ÉSÏAÎ�Ì[H[ÚQÖ`Ë[Î�<=@(<�Ó�Ë[>AÊ:G?Ø�Ø�HIÊ�ËIÎ�<?@×Ï`Î�Ì[ÙÛÎ�Ì
Ê�ä`Ö
ÊNØMËIÊ^Ï�Ë[<(ÖAH[<`Ï`Ú
Ø�Ê�GÆâgG�ÖÝG�Ë�HUG=ÏAÎ�Î,Ø�Ê^@gË[Ê�HIÊ^Ï�<=@�Ë[>AÊ3ÌaË[Ê�É�É�G�H.ÌaÊ^ÖQG�HUGeËIÎ�<?@�C�åV@ÝË[>QÊ
ËYÍ�<�Ìa>Q<=H[Ëaß�Ö
Ê^H[Î�<`ÏÆB��5Ì�Ë[>QG�Ë�>QGsÒ?Ê/ÑFÊ�Ê^@(ÌaË[ÚQÏAÎ�ÊNÏDá£Ë[>AÊ:E �ëÊ^Ô�Î�ÌIÌaÎ�<=@×ÖAH[<=ôQÉ�Ê^Ì�H[ÊNò?ÚQÎ�HIÊ
Ë[>QG�Ë�ËI>AÊ�Ê^Ô.Î�Ë[Ë[Î�@Aâ�âgG=ÌSH[ÊNÌaÎ�Ï`Ê^Ì�Î�@¢Ë[>AÊ�â?G=Ö:Î�@:Ë[>QÊ�G?Ø�Ø�HIÊ�ËIÎ�<?@:Ï`Î�ÌaÙ£ágÎ±C Ê=C�ágË[>AÊ�â?G=Ö:Î�Ì�@A<=Ë
Ë[<�ËUG�É�É�ÐÆÊ�Ô.Ö`ËYÐÛ<=Ó�Ô¢GeËIÊ�HIÎ�G=É±C ��@×Ë[>AÊ¢<=Ë[>AÊ^H">QG�@QÏ�á£Ë[>AÊ�E � Ê^Ô.Î�ÌIÌaÎ�<=@(ÖAHI<�ôQÉ�Ê�Î�@�ã *
��H[Î�á�GÆÉ�<?@Aâ�ß�Ö
Ê^H[Î�<`ÏoB���á�Î�@QÏ`Î�Ø�G�Ë[ÊNÌ/G ��, 0��:<=Ó$Ê�Ô.Î�Ì[Ì[Î�<?@oGeË�HIG?Ï`Î�Î�@AÊ^G=H4ËI>AÊ�Ê�ä`Ö
ÊNØMË[ÊNÏ
Ï`Î�Ì[ÙÆâgG�Ö�C�ê�Ê�@QØ�Ê=á+E � Ó�ÚA@QÏAG=Ô.Ê�@gËIG=É�Ê�Ô.Î�Ì[Ì[Î�<?@×Ô¢GsÐÛÑFÊ¢ÖAHI<`Ï`ÚQØ�ÊNÏ×Ó�H[<?Ô Ï`Î�ÌaÙ(GeË[Ô.<=ß
ÌaÖA>QÊ�HIÊ^Ì^áAâ?G=ÖQÌ�áAG=@QÏ�>A<=É�Ê^Ì$ÚA@QÏ`Ê^H�Ï`Î�èFÊ^H[Ê^@?Ë�Ø�Î�HIØ�ÚAÔ¢ÌYËUG�@QØ�Ê^Ì^áAG�@QÏ�ÖAHI<eÒ�Î�Ï`ÊNÌ,G.ÖAHI<=ÑFÊ"<�Ó
Ë[>AÊ4ÌaË[HIÚQØMËIÚAHIÊ�<=Ó�ËI>AÊ"Î�@A@AÊ�H$ÏAÎ�Ì[Ù£C

î5>AÊ�Î�@A@AÊ^H[Ô.<?ÌaË�HUG=ÏAÎ�ÚQÌSÓ�<=H$E �ùÊ�Ô.Î�Ì[Ì[Î�<=@:Î�@�E*î,î$B`Ì*Î�ÌS<?@AÊ�<=Ó�Ë[>QÊ�Ô.<=HIÊ�Î�@gË[Ê^H[ÊNÌYË[ß
Î�@Aâ�HIÊ^Ì[ÚAÉ�ËUÌ�Ó�H[<?Ô <=ÑQÌ[Ê�HIÒeGeËIÎ�<?@QÌ�<=Ó�Ë[>QÊ�Ó�ÚQ@QÏAG�Ô.Ê^@?ËUG�É!ÑQG=@QÏDCDå�Ó�Ë[>AÊ¢ÌaË[Ê�É�É�G�H�Ô.G?Ì[Ì´G=@QÏ
ÌaÐ`ÌaË[Ê�Ô Î�@QØ�É�Î�@QGeËIÎ�<?@�G=H[Ê�Ù�@A<eÍ,@�áNË[>AÊ^@/ËI>AÊ5Ô¢Geä`Î�Ô�ÚAÔ <=Ñ
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