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A
lnm.oPl hperqId1e	qId1hts;uMvdEhpd1e m dEs6wMb)uAsId1exq+yzb@sIs|{dEd1e-i~}=b��xb@s;uMvdEhpd�q�y�b@fIfIhD{dEaIdEsCqIdEhL}=d m.o eG� o e
eDyzd1etw�fCh o6�9o sIq|{dE�rd1s6w4� o q;uX�${dEdCiIwMb@s6w�q l f o u=s6w4qIdL� l dke m uAdEs6w�uX�T� l d%� l d m.l }�w l hpd)}�^��Ed1e
bD�6b@s m {d1d1e�w�d m aIs o } oC� uA� l d1e o s6w m.o s6w.hMu=� l {dCi+d-w mto s6w.hMu=� l dEs@w�w o6lP�YoPl hpe-i!vb m aCbEs � d1h�s o w.hpd� bK�m�o s8qId0e o sIqId1h|}Ad1e�fIh o6�9o sIqId l h�e m.o eg�kuA� l d1e-i o �;}Xu � d1b@s6wVe�b@sCe m d1e�egd4}�yzd1egfIhMu�w~a l �xb1uAs"vb�eGd �9o ht�� dEh�qId�s o6l �Pd)b l@��m.o s m dEf6wpe~d-w�vb�q|{d mtoPl �ChpuAh�qId�s oPl �6d1b l@� a o hMu�� o sCeE^6�Ed1e��8�@w.aId1e m h){d1bDwMd l h�e�d-w+}Ad1em h o �@b@s m d)e�b@s m d1etw.h�b1}Ad)e�����dEd��Pd)e4 1¡@¡)¢E£ m vdEqCdEs6w¤fIh o;� hpd1e�e2u��6dE�rd1s6w�}Ad l h¤f;}¥b m d � b m dRvb m d�� l d�}�y o s

egd%f;}¥b§¦ ¨�w�vbxs o �r�	dEh�qCd1e��|{dEhMu�w1{d)e©e m uAd1s6w�u¥�T� l d1e-i m dEh�w�d1e�w oPl w�d1e0hpd)}¥bDw�u��6d1eE^ª`Eb@s;e m d1e�eGd«{dE�Ih�b@s;}t{dEd1e
fCb@h�qIdLs oPl �6d)}¥}=d1e o �CegdEhO�6bDw�u o sCe-iC}Ad)e�w.aV{d o hpuAd1eg�§¬TaI­rs;u �8m.o s6w�u=s l dEs6w�qId8hpdEsCbZ¦ ¨�w.hpd8d-w¤qCdLe-yO{d)}t{d-�Pd1h
e l h�}=d1e!h l uAsId1e!qCd1e�fIhD{d m {dEqCdEs6w�d1eE^E® o �	�	djf o6l h�}¥b1u=e�egdEh l sIdjf;b@h�w~qId0h�¦d-�Pd4b l �ku¥}XuAd l qId m d4s oPl �
�Pd)b l fCbEhpbEq;u � �rd�� l u1�xb@hp� l d�}=d~w oPl h�sCb@s6w�q l w2h o u=e2uMvdE�	d��xuX}¥}t{d1sCb1uAhpdCi�}Ad)e¯� l d1etw�u o sCe¯d1e�egdEs6w�u=d)}¥}=d1e-i
fCb@h �9o u¥e�d-w!��¦dE�	d0e oPl �6dEs6w~uAsCbD� oPl {d1d1e-i;hpd1etw�d1s6w~w o6lP�YoPl hpe�egbEsCe�hD{dEf o s;eGdT^T�Cy�bEetw2h o s o �kuAd�d1etw l sId
e m uAdEs m d©f;b@hKd1e�eGd1s m d�f l hpdE�	dEs6w o �CegdEhO�6bDw�u o sIsIdD}¥}Ad;iEdEs m d�eGd1sCe~� l d4e o s o � � d-wVq�yO{d§w l qIdjd1etwKu=sCb m �m d1e�e2uA�P}Ad°^T¬Pb@h�b@q oZ� dLe l fIh�¦dE�	d�qCd�}¥bLqCd1etwtu=sV{dEd�a l �xb1u=sIdk±E}�y�² o �	�	dCiC� l u � b1u�w!fCb@h�w�u=d�u=s6w1{d � h�b@s@w�d
qId0}�yz³�s;u��6dEh�e�d-w!dEsxd1etw��´¦dE�	d4}Ad�fIh o q l u�w�iId)e.w!s o skegd l }=dE�	dEs6w|uAs m b@fCb@�;}=d�q�yµdEske o h�w�uAh$�xb1u=e¤dEsI�m.o hMd�u=s m b@fCbE�;}Ad�qCd©f|{dEsV{d-w.hpdEhTw o wMb1}=dE�rd1s6w�}=d1e��%�;etwDvdEhpd1e|qId�egd1e m.o sCetw�u�w l bEs6wMe|d1e�eGd1s6w�uAd)}¥eK� l d�e o s6w
}Ad)e0{d-w o u¥}Ad)e@^I�Cy¶uAs �9o ht�xbDw�u o s�bEetw.h o s o �xu=� l d0s�yzd1etw|b m.m d)ege2u=�;}Ad©� l d4fCb@h�}Yyzb@s;b1}��;egd©qId©}¥b4} l �xuMvdEhpd4�tvb
}�yzd �Em dEf@wtu o srqId1e��·{d-w1{d o hpu�w�d1e�� l u�f;b@hO�PuAdEsIsCdEs6w �9l eG� l yNvb�}=b�¸IdEh�hpd-£g^�¹ºb1u¥e�s oPl e�b1}¥} o sCe�� o u=h m.o �r�
�;u=dEs%}Ad1e�fIh oC� h-vd1e�e o s6w�h�b@f;u=qId1e�d§w�q|{d-�@bEetwMbDw�d l h�e@^D^D^
�Ed1e�² o �r�	d1e o s@w�q|{d m.oPl �PdEh�wj� l d	}¥br¸CdEhthpd%w oPl h�sId»b l w oPl h©q l ` o }Ad)uX}�i+� l dx}Ad»` o }Ad)uX}|s�yµd1etw

� l y l sId8e2u=�rf;}=d«{d-w o u¥}=d%fCb@h��xu°}Ad)ej¼)½@½k�xuX}¥}¥u¥b@hpqCe�� l u �9o h��rdEs@w�s o w.hpd � b)}=b � u=d�}=b0¾ o u=d»�1b m w){dEd;iId-w
� l d�qIdLs o �	�Ihpd l egd1e � b1}¥b � uAd)e�fId l f;}AdEs@w�}�yµ³�sPu��Pd1hpeE^T¹ºb1u=s6w�dEsCbEs6w$}=d1e �Al e6{dEd1e¤fCb@h�w�dEs6w�vb�}�y�bEe�e�b l w
q l�m u=d)}�i o sxwMdEs6w�d%�´¦dE�	dL� l d)}A� l d1e�fId-w�u�wMe©fCbEe©qId8q;b@sCegdLe l h$}=br� l sId�d-w�qId1e�e o sIqId1e-iªf l u=e©qId1e
h o � o wMe�fCbEh�w�dEs@w�d � f;} o hpdEh�qIdks o6l �Pd)b l@� � o sIqId1eE^O^Y^�¿9}+�»b«vbxfCd)uAsIdx¼)½@½xbEsCe-iI}=b8¸CdEhthpd�{d-wpb1u�w�dEsI�m.o hMd m.o sCe2uAq|{d1h){dEd m.o �r�	dR{d-wMbEs6wV�Pu=d)u¥}X}Ad0qId�À�½@½@½�bEsCe¤egd l }AdE�	dEs6wD^ª�1d�fIa6�;e2u m u=dEs�{d m.o e�egb)u=eVÁ�b@�	d1e
² l wpw o s�i l s � {d o } o;�-l d0bE�	bDwMd l hGi �Al w|}Ad0fIhpdE�kuAd1h�vb�q|{d-w�dEh��xu=sIdEh|e o s"¦b � d m.o h�hpd m w)^@` o s´{d§w l qId�qId1e�9o h��	b-wtu o sCejh oCm aId l egd1e4e l h�¸IdEh�hpdk}Yyzb@�	dEsCb´vb m.o s m } l hpd	� l yµdD}¥}Ad�{d§wMb1u�w��PuAd)uX}¥}AdkqCdrf;} l e2uAd l hpe0�xuX}A�
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Â ÃTÄªÅ�ÆPÇ9ÈpÉEÈMÊ6ËTÌDÍLÍ-Î!Ï�ÐCÑgÍEÈOÒ6É-Î�ÊPÓ=ÈMÍ4Ô~ÓAÈ�Î�ËTÍDÕ

Õ¥Ó=ÊCÆCÑ�Ö+×zÉ@ÆIÆ|ØÍEÍ1Ñ-Ù;ÇNÉ1Ó¥Ñ�É@Æ6Î!É)ÓAÆCÑ2Ó°Ñ2ËTÐ;Ó�ÎMÍEÚrÍ1Æ6Î�Û;ÕAÊ;ÆIÌDÍEÈ�ÕY×µÍ1ÑgÛIÈpÓ�Î¤Ü;ËªÚ	É1Ó=ÆrÖ;É@ÆCÑ�ÕAÍ)Ñ�ÛIÈpÊPÇ9ÊCÆCÖIÍ)ËTÈ�Ñ©Ö;Ë
Î�ÍEÚ	ÛCÑ-Ù1Ý9ËªÑgÞ;ËTÍEß.ÕMàÉ0ÓAÌDÆIÊCÈDØÍEÍ1ÑEÄTáEÍ�ÌTØÍEÊ6ÕAÊCÌ§ÓAÍ�ÆIÍjÇAË;Î!ÛCÉEÑ�Õ=É�ÑgÍ)ËIÕAÍ0Ñgâ.ÓAÍ1ÆIâ.ÍxàÉ�â�ÜCÉ@ÆIÌDÍEÈ~È�É@ÖPÓAâtÉ1Õ=ÍEÚ	ÍEÆ6Î
ÆIÊEÎ2ÈpÍ�ÒPÓ¥Ñ�Ó=ÊCÆrÖ;Ë«ÚrÊ;ÆIÖIÍ%Í§Î�àÉ%ÍEÆ_ØÍ)Õ¥É@ÈpÌ-Ó=È�ÕAÍ)Ñ�Ç9ÈMÊ;Æ6Î�ÓMàÍEÈpÍ1ÑEÄ6ÔVÍEÈ�Ñ�Õ=ÉkÚ´ãÍEÚ	Í�ØÍEÛCÊCÞ;ËTÍ;ÙTÕY×zÉEÑtÎ.ÈpÊCÆIÊ;ÚxÓ=ÍÉ1ÕXÕ=É1Ó�Î4â.ÊCÆCÆCÉ§ã ä�Î.ÈpÍrËTÆ´ÐIÊCÆ�ÛCÈMÊ;Ö;ÓAÌ§ÓAÍDË@åªÙKÌ)È�ãÉ@â.Í�àÉ»Õ=É»ÖVØÍEâ.Ê6Ë;ÒPÍEÈ�Î�ÍRÖIÍ	Õ�×�Ó=Æ;Ç9È�É@ÈpÊPËTÌDÍ°Ä~æ�ÓAâ�ÜIÍrÖIÍ»ÛIÈpÊ;ß
Ú	Í1Ñ�ÑGÍ)Ñ0Í-Î4ÖCÍ»ÈDØÍ)É1Õ¥Ó¥ÑgÉ-ÎtÓ=ÊCÆCÑ-Ù°â.Í-ÎpÎ�ÍrÖVØÍEâ.Ê6Ë;ÒPÍ1È�Î�ÍrÛCÉEÑ�Ñ6ØÍEÍxÍ1ÑtÎ�Õ=É	ÑgÊPËTÈpâ.ÍCÙ�ÍEÆIâ.Ê;ÈMÍxÉ1ËPÝOÊPËTÈpÖ�×zÜ;ËIÓ�Ù�ÖIÍ
ÆIÊ;ÚrÐIÈpÍ)ËEåxÛIÈpÊEÝYÍ-ÎpÑDÙ;ÎpÉ@Æ6Î�àÉLÕY×YØÍEâ�ÜIÍ)ÕXÕAÍ0ÓAÆ@Î�ÍEÈtÆ;ÉDÎ�ÓAÊCÆ;É1ÕAÍ�ÉDÒPÍEâ�ÕAÍ1Ñ�ÌDÈ�É@ÆIÖCÑ©ÛIÈpÊEÝOÍ-ÎMÑ©ÊCÐCÑgÍEÈOÒ@ÉDÎ�ÓAÊCÆCÆIÍ)Õ=Ñ
Î�Í)Õ¥Ñ�ÞPËTÍ%ç�èTé0ÅYê�ë�ìjíIî�ï«ð�î-ñ1òGó�ôYõPö9òMñ1ò2î1÷køCù1ò�úDî-û%üEöKý9þ+îjøPüTùCý9þ+î§òtõrø1ÿ;û;ÙCè;ÛIâ�Ü6Î�Í)Ó=ÆkÍ-Î$É)Õ�Ä6Ã���������Í-Î
�	��
�ê@ê�ë
���jüªó
������ò.ü6õ������;ø1ÿ;û�øCùEò2ú)î§û;Ù1ê��6ÈpË;ÎMÑ��EÓAÍ�Í-Î�É1ÕMÄ)Ã��������tÙDÞ;Ë¯×NàÉ�Õ�×OØÍ1âgÜCÍ)Õ¥Õ=Í�ÓAÆCÖ;Ó�ÒPÓ=Ö;ËTÍ)ÕXÕAÍ¤É-ÒPÍEâ
â.Í-ÎpÎ�Í�Î.Ü�àÍ1ÑgÍ°Ä;ç�Í)Ñ!â.ÍEÆ6ÎMÉ)ÓAÆIÍ1Ñ~ÖIÍjÚkÓ¥ÕXÕ¥ÓAÊ;ÆCÑ$Ö�×OØÍ-Î�Ê6Ó¥ÕAÍ)Ñ!ÊCÆ6ÎjØÍ-Î1ØÍ©ÈMÍ1â.ÍEÆCÑ6ØÍEÍ1Ñ~Ì)È�ãÉ@â.Í4É)Ë@å�ÌDÈpÉEÆIÖCÑ!ÈpÍ)ÕAÍ�Ò|ØÍ1Ñ
ç�èTé0Å�êxÍ-Î��	��
¤ê@ê+Ä�á;×zÉ@â.ÞPËIÓ=Ñ2Ó�Î�Ó=ÊCÆRÍ-Î¤ÕY×zÉ@â.â.ËTÚkËIÕ¥ÉDÎ�ÓAÊCÆ	ÖIÍkâ.Í)Ñ4ÚxÉEÑ�ÑgÍ1Ñ�ÖIÍ%ÖCÊCÆIÆ|ØÍ1Í1ÑjÆCÍ8ÑgÊCÆ6Î�ÛCÉEÑ
Õ¥Ó=ÚxÓ�Î1ØÍ1Ñ�É1ËrÑgÍ)ËIÕ+ÖIÊ;Ú	É1Ó=ÆIÍ0ÓAÆ;Ç9È�É@ÈpÊ6ËTÌ)ÍTÄ+è;Æ	ÍEÆ6Î.È�É@Æ6Î¤Ö;É@ÆCÑ�Õ�×NàÍEÈpÍLÖPË	Î�Ê6Ë;Î$Î�ÍEâ�ÜIÆIÊ6ÕAÊ;Ì-Ó=Þ;ËTÍCÙPÕ�×zÉ1Ñ.Î.ÈpÊCß
ÆIÊ;ÚxÓ=Í�ÖIÍ�Õ=É��TÆ�ÖPË�� �

e
Ñ2ÓMàÍEâ.Õ=Í�É�â.ÊCÆCÆ;Ë�ËTÆIÍ�Ò�ØÍEÈpÓ�ÎMÉEÐ;ÕAÍ�ÈDØÍ-ÒPÊ6Õ¥Ë;Î�Ó=ÊCÆ�ÑgÍ!Î.ÈpÉEÖ;ËIÓ=Ñ�É@Æ@ÎKÛCÉEÈ+Õ�×zÍ�å6ÛPÕAÊ;Ñ2Ó=ÊCÆ

Ö;Ë8Ò6ÊPÕ¥ËªÚrÍ�ÖIÍ�ÖIÊ;ÆIÆ|ØÍEÍ)Ñ@Ä�!IÊ6ËPÝYÊ6ËTÈ�Ñ�àÉ0Õ=É�ÈpÍEâ�ÜIÍ1ÈMâ�ÜIÍjÖIÍ�ÆIÊPËPÒPÍ)ÕXÕAÍ1Ñ�Ö|ØÍEâtÊPË;Ò6ÍEÈ�Î�Í)Ñ�Ñgâ.ÓAÍEÆ6Î�Ó"�TÞ;ËTÍ1Ñ-Ù1Õ¥É
ÒPÊ6ÕAÊ;Æ6Î1ØÍ�Ö+×µÍ2å6Û;ÕAÊ6Ó�Î�Í1È$â.Í1Ñ¤ÆIÊPË;Ò6Í)Õ¥Õ=Í1Ñ�ÚxÓ=ÆIÍ1Ñ�ÖIÍ�ÖIÊ;ÆIÆ|ØÍEÍ)Ñ�Í-ÎVÕ=É�Æ|ØÍEâ.Í1Ñ�Ñ2Ó�Î1ØÍ0ÖIÍ�Ö|ØÍ-ÒPÍ)Õ=ÊCÛIÛCÍEÈ$ÖIÍ1Ñ¤ÊPËTßÎ�Ó¥Õ¥Ñ�ÓAÆIÆIÊ)Ò@É@Æ6ÎMÑ©ÛIÊ6ËTÈ¤ÕAÍ)Ñ¤Î2È�É1Ó�Î�ÍEÈ!Ékâ.Ê;ÆIÖ;ËIÓ�Î�ÕY×zÉEÑtÎ.ÈpÊCÆIÊ;ÚxÓ=Í"àÉ8ËªÆ»â�ÜCÉ@ÆIÌDÍEÚ	ÍEÆ6Î¤ÖCÍ%ÛCÉ@È�É@Ö;Ó=Ì)Ú	Í8ÞPËIÓ
Ñ-×�Ó=ÆIâtÉ@È�ÆIÍ�ÖCÉ@ÆCÑ�Õ=É�ÆIÊEÎtÓ=ÊCÆ	Ö�×µÏ�ÐCÑgÍEÈOÒ6ÉDÎ�Ê6ÓAÈpÍ0Ô~ÓAÈ�Î�ËTÍ)Õ�Ä
é©ÊPËªÑVâ.ÊCÆ;ÑgÉEâgÈpÍEÈpÊ;ÆCÑVâtÍ-ÎpÎ�Í�ÓAÆ6Î.ÈpÊCÖ;ËªâtÎ�Ó=ÊCÆràÉ�ËTÆIÍ�ÒPËªÍ�Ö�×µÍEÆ;ÑGÍ1ÚrÐ;Õ=Í�ÖIÍ�Õ�×�ÉEÑtÎ.ÈMÊ;ÆIÊCÚkÓAÍ�Ó=Æ;Ç9È�É@ÈpÊPËTÌDÍ

Û;ËIÓ¥Ñ�àÉ�Õ�×OØÍEÚ	ÍEÈpÌ)ÍEÆCâ.Í�ÖIÍ�Õ�×µÏ�ÐCÑgÍEÈOÒ6ÉDÎ�Ê6ÓAÈpÍ4Ô$Ó=È�Î�ËTÍ)ÕªÉ)Ë@åLÉEÐIÊCÈpÖCÑ�Ö;ËkÎ.ÈpÊPÓ=Ñ2ÓMàÍEÚrÍ�ÚkÓ¥ÕXÕtØÍEÆ;É1ÓAÈpÍ°Ä

#�$%# &�')(+*+*,')-/.	021�-4365�'7* 89.	:;.<(>=@?;-

è;Æ Ã1Â�A�AIÙ¤Õ�×�ÉEÑtÎ.ÈMÊ;ÆIÊCÚ	Í Í-Î»ÚkËªÑ2ÓAâ.Ó=ÍEÆ É@ÆIÌ§Õ=É1Ó¥Ñ"ê1ÓAÈCBRÓ¥ÕXÕ¥Ó¥É@Ú D0ÍEÈ�ÑGâ�ÜIÍDÕ
ëNâ.ÓAß�â.Ê;Æ6Î.ÈpÍE�tÙ¯ÈpÍEÚ	ÉEÈMÞPËªÉRÞ;ËªÍrÕAÍ1Ñ0Ö;Ó�F¤ØÍEÈpÍEÆ6ÎMÑG�IÕ�Î.ÈMÍ)Ñ�â.ÊPÕ=ÊCÈDØÍ)Ñ�É1Ë«Î.È�ÉDÒPÍ1ÈpÑ
ÖCÍ1ÑgÞ;ËTÍ)Õ¥ÑjÓ¥Õ�Ê;ÐCÑgÍEÈOÒ6É1Ó�Î©ÕAÍ	ê@ÊPÕAÍDÓ¥Õ¯Õ=É)Ó=Ñ�Ñ�É1ÓAÍEÆ@Î�ÛCÉ1ÑgÑgÍEÈ�ÖPÓ�F¤ØÍEÈpÍEÆ6Î�Í1Ñ�ÞPËªÉ@ÆIß
Î�Ó�Î1ØÍ)ÑkÖIÍ�â�ÜCÉ)ÕAÍ)ËTÈ§Ä$Å9Õ�Ö|ØÍ1â2Ó=ÖCÉ«É1ÕAÊ;ÈpÑxÖCÍ´Ñ6ØÍEÛCÉ@ÈpÍEÈ0Õ¥É«ÕXËTÚxÓMàÍEÈpÍ´ÖPË ê@ÊPÕ=Í)Ó¥Õ
Í1ÆxÑgÍ1Ñ¤Ö;Ó"F¤ØÍEÈpÍEÆ@Î�Í1Ñ�âtÊPËIÕ=Í)ËTÈ�Ñ�ÖIÍ0ÕY×zÉ@Èpâ�ß�ÍEÆIß�â.ÓAÍ)ÕKàÉ�Õ�×zÉ)ÓAÖIÍ�Ö�×¶ËTÆ	ÛIÈMÓ¥ÑGÚ	Í�Í-Î
ÖCÍrÚ	Í1Ñ2ËTÈpÍEÈ¤Õ¥É%ÎMÍEÚrÛ|ØÍEÈ�ÉDÎ�ËTÈpÍrÖIÍ	â�ÜCÉ@Þ;ËªÍkâ.ÊPËIÕ=Í)ËTÈ§ÄHD�ÍEÈ�Ñgâ�ÜIÍ)Õ�Ê;ÐCÑgÍEÈOÒ6É
ÞPËTÍ�Û;Õ¥ËªÑ|Ó¥Õ6Ö|ØÍ1Û;Õ=ÉJIâ2É1Ó�Î¯Õ=Í�Î2ÜCÍEÈtÚ	ÊCÚ àÍ-Î.ÈpÍ�Ò6ÍEÈ�ÑVÕAÍ)ÑVâ.Ê6ËIÕAÍDËTÈ�Ñ~ÈpÊPËTÌDÍ1Ñ-ÙEÛPÕ¥ËªÑ
Õ¥ÉkÎMÍEÚrÛ|ØÍEÈ�ÉDÎ�ËTÈpÍrÉ1ËTÌDÚ	ÍEÆ6ÎMÉ1Ó�ÎDÄ KIÓ=Þ;Ë~ØÍrÖIÍ»â.ËTÈpÓAÊ;Ñ2Ó�Î1ØÍ;Ù°ÓXÕVÖ|ØÍEâ.ÓAÖCÉrÖIÍ»Ú	ÍEß
Ñ2ËTÈpÍEÈ�Õ=ÉRÎ�ÍEÚ	Û|ØÍEÈ�ÉDÎ�ËTÈpÍ´Ö;ËnÈDØÍ1â.ÍEÛ6Î�ÍDËTÈ�É1ËTß�ÖIÍ)ÕMàÉ�ÖIÍ�Õ=É�â.ÊPËIÕ=Í)ËTÈ�ÈpÊPËTÌDÍCÙ
ÕMàÉxÊVàË«Ó¥ÕKÆ+×MLRÉDÒ6É1Ó�Î©Û;ÕXËªÑ0ÖCÍkÕXËTÚkÓ�àÍEÈpÍ�ÒPÓ=Ñ2Ó=Ð;ÕAÍCÙTÍ§Î©Þ;ËTÍDÕ¥ÕAÍkÆCÍkÇAËPÎ�Ñ�ÉkÑ2ËTÈtß
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È�ÉOLPÊ;ÆCÑ�Ó=Æ6ÒPÓ=Ñ2ÓAÐPÕAÍ1Ñ!Ç9ÊCÆ6Î!ÛCÉ@È�ÎtÓ=Í�ÖIÍ�â.Í�Þ;ËTÍ0Õ�×zÊCÆ	ÆIÊCÚ	ÚrÍ0Õ=Í�ÈpÉELPÊCÆCÆIÍEÚ	ÍEÆ6Î$Ó=Æ;Ç9È�É@ÈpÊPËTÌDÍ°Ä
è;Æ�Ã1ÂRQS�6Ù>
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ÈpÊPËTÌDÍnÛIÊ;Ñ�ÑEàÍEÖIÍ Õ=Í1Ñ�Ú´ãÍEÚ	Í1Ñ´ÛIÈpÊCÛIÈpÓ.ØÍ-Î1ØÍ1Ñ�Þ;ËTÍ Õ=É ÕXËTÚxÓMàÍEÈpÍºÒPÓ=Ñ2ÓAÐPÕAÍ°Ä4è6Õ¥ÕAÍ ÛCÍ)Ë;Î ãÍ§Î2ÈpÍnÈDØÍO[$ØÍEâ�Ü;ÓAÍ;Ù
ÈDØÍDÇ9ÈpÉEâtÎ)ØÍEÍ;Ù�Í-Î«âtÉEÛCÉ@Ð;Õ=Í�ÖCÍnÇ9Ê;ÈtÚ	ÍEÈ"ÖIÍ1Ñ��TÌ-ËªÈMÍ)Ñ�Ö�×�Ó=Æ6Î�ÍEÈpÇ�ØÍEÈpÍEÆIâ.Í)Ñ@Ä�á1É�ÖVØÍEâ.Ê6Ë;ÒPÍ1È�Î�Í�ÖIÍ Õ�×¶ÓAÆ;Ç9È�É@ß
ÈpÊPËTÌDÍ0ÓAÆ6ÎMÍEÈOÒPÓAÆ6Î]\<^jÉEÆCÑ¤É-Ò6É@Æ6Î~Õ=É4Î.Ü|ØÍEÊ;ÈMÓ=Í�ÖIÍ�W�ÉEÚrÍ1Ñ+_+Õ¥É@È`�C�ºÉZåRa�ÍDÕ¥ÕIÑ2ËTÈ�Õ�×µÍ2åEÓ¥Ñ.ÎMÍEÆIâ.Í�Ö;Ë	ÑgÛIÍEâ�Î.ÈpÍ
ØÍ)Õ=ÍEâ�Î2ÈpÊ;Ú	É@ÌDÆ|ØÍ-Î�Ó=Þ;ËTÍ�â.Ê;ÚrÛ;Õ=Í-Î�ë�T@Ó=ÌªÄªÃTÄ�Ã9�GÄ
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cSd"cSdfehgji<khk<gmlonqp�rhltsvuwgjk<xynqz�n7i	{S|Rl }

~��y���+��� cSd�c��<�E�J�o���y����������o���y���	���O��������j�����<�Z�������7�j���7�"�������X� �����R�m���E¡�� �����	�<�h�<�	�o�7¡��H¢£�	��� �E¡�¤

¥ gmp
gm¦<sjlGxj{Sn7lok	§©¨�i<k�p`§�n){hgb§)p�nqz�ª<gjr�lo«�l�k	§+z�ªhn9¬l�p©svu­l
®	ª ¯lon)gmlokh¨�l°r±ub²Glonqp�¨6³hlRs�´ ª�zop�«¶µlo«XlGs�zf·O{Skhl°khl
xj{<§�i�¦�p�lon ¥ ¯lolCz ¥ z�k	§�c�¸<¹Rº�ª�z�ntehg�zR»%»%gJ¼�«¾½�§�³/d�¿<kÀc�¸�¸Ác<´±¼oz�«C{SlRs ehgjlon%ªhi�k�§°·�z�k�|EsmlÂ½�gjk ¥ lok	§7z�sml
¦hi	sji�«Ã¬lE§�n7lfr�zok�pUsml�¦<{Á§�r±u�¯lE§%{SrÁgjlon�smzXnqz�r<g�zO§%gji<k�p�iÁs�z�gjn7l�d/·<u£{Sk�rhl�p�l�p�¯lE§%{SrÁgmz�k	§7pZ¨�i�«Xªhi<p6z�¨�l�p
Ä {SlOs Ä {SlRp ¥ l�n7p+z�ÅSk�rhl°¨�¯lRs`¯lo¦�n)l�n p�l�p]§�nqz ¥ zR{�®f�

Æ ���oÇ�¤�È��o�<�R���9ÉÊ� �RËÂ�j¡Â�o�¾�CÌJ�����	�Í�����E�
Î �
¢Ï¡+���E�R���ÐÉ°�Z¡Â�	�Ñ�/�oÇ,Ò�Ó��E�`�Í�	�Í�����E�

Î �6¢ ���H� �����o��� �yÓ���Ó��E���
Ô Ç�� Æ �o�j�o�@ÌH�E�o�E¢Ï¡+Çq�����

Õ �H�Ê���m¡E�m�o�����°�oÇ;Öt�R�"Ç±��×±�"���	�Í�����E�;Ø

Ù lGc�¸�º�¸�¬z°c�¸�}�Úh´h·�zR{Sn7lokh¨�l°e<z�nqp�i�k<pO´Rsjl Ä {hzO§�n)g)¬l�«�lUÛ�i�«¾§%ltrhlÝÜ±iÁp�p�ltl�k	§�n)l�ªhn)gb§>r�lt«�lRp6{ n)l�n
smz�¨6³�zRsjlR{SnZ¯lo«Cgmp�lCª�z�n,smzÍ·R{ khl�´hsvu­i�¦�Þ�lE§�smlCª<s�{hp�¦hn7g�s"smz�k	§@r<{¶¨�gjlRs±z�ªhn9¬l�p�smlÊ¼�iÁsmlRg�s)d±ßys/i�¦�§`gmk	§@{ khl
§%lo«Xª;¯lonqzO§%{Sn7lGrhl�s�zC·R{Sk�lt¨�i�«Xª�zO§%gm¦<sjlGr�zok�p,sml�p,¸�àXz ¥ lo¨]p6z ¥ z�smlR{Sn zo¨`§%{SlOs�sjlSdRá�³�i�«�zop;â]s ¥ z¾¿<r<gjã
p�i�k¾gmk ¥ lok�§)z�sjl@§)zop
gj«Ã¬lE§�n7ltªhiÁ{ n�«�lRp6{ n)l�nJs�z�§%lo«Xª ¯lonqzO§%{Sn7lGrhlUs�zG¨�i	{Sn7i�khkhltp�i	smz�gmn)l<´	khi�§)zo«�«Xlok	§
sji<nqpÝr�u£{Skhlä¯lo¨�s�gmª�p�lÊ§%io§)z�smlår<{�¼�i	sjlRg"s r<z�k�pGsjlCæÊ½Ái�«Cgjk�| d Ù z�k<ptsjl�pGz�k�k ¯lol�p°c�}�Ú�Úh´�smzånqz�rÁgmzO§%gji<k
gjkÁxyn7zon)i	{S|OlÍxj{Á§°r;¯lE§)lo¨%§�¯l�lÍlok�ªhn7i ¥ lok�z�k�¨�l¶r�l�ªÁs�{ p
gjlO{Snqp¾i<¦�Þ�lE§)p¾zop`§
n7i<khi�«Cg Ä { l�på�Sç�{Sª<gb§%lonÑ´;¼oz�ã
§%{Sn`k�l�´oèG¯lo|Ez�d ¿<kfc�}Ác	¹Á´<æåg"s�s�g�z�«éÛ±i�¦<smlok	§)»+r ¯l ¥ lRsji<ªhªhl°sml�p�r;¯lE§%lo¨%§%lR{ n7p°¬zG§�³hlon%«�i<ª<g�smlZlE§,«Xl�p
{Sn7l
smztn7zor<gmzO§%gmi�k¾gjkÁxyn7zon)i	{S|OlGlokÊªhn7i ¥ lok<z�kh¨�lZrhl°c�c�ÚÍ¯lE§%i	g�sml�pod�ßysSl�p`§�¨�i�k<p6gmr ¯lonO¯lG¨�i�«X«�l�sjlUxyi<khr�zO§%lO{Sn
rhlZsmz°pÑª�lo¨%§
n7iÁpÑ¨`i�ª<gml°gjkÁxyn7zon)i	{S|Ol¾«Xi�rhlon%khl�d Ù l�p�i�¦�p�lon ¥ zO§%gji�k<p�ª<s�{ p@p7½<p�§R¯lo«�zO§%g Ä {Sl�p©xj{Sn7lok�§+lokhã
§�n7loªhn)g�p�l�p]lok	§�n7l�zR{<§�n)lRp]ª�z�nHsjl�p�z�p�§�n7i�k�i�«Xl�p>z�«�¯lon)gm¨`z�gjk<p�¼�lE§�³Cê@gj¨6³hiÁs�p�i�k¾l9§>¿<r<gmp�i<kfe�l9§)§%gb§ r�z�k�p
sjlRp©z�khk;¯lol�p�c�}<ëRÚ�d

e�i	{Snq§7z�k	§�´og�s<xÐz�s�s"{<§;zO§7§%lokhr�n)l�ª<s�{ p,r±uw{SkÊp
g)¬lo¨�smlUlE§�rhl�«�g�z�ªhn9¬lRp�svuìl
®	ª;¯l�n)gjl�kh¨�l�r�u�²tlonqpÑ¨6³hlOs ªhi	{Sn
nO¯l ¥ ¯lRsjlon�zR{�®Êzop`§�n7i�khi<«�l�p+svu£gm«�ª<z�¨%§+l
®R§
nqz�i<n7r<gjk�zRgjn7l Ä { l°xj{<§]s�uìi<¦�p�lon ¥ zO§%gji<kfr<{å¨�gjlRs�r�z�k<p©svuwgjk<xynqz�ã
n7iÁ{S|Ol�d
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í�î íSï ðvñÁòyó7ôoó)õ	öS÷OøÝøEù]ú�û�ü�øoó�ý	ôEù%õÁþmó)øUÿ�þjóqù%öSø��

����� �	��

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

&('*)+',& -/.10�24350�.1687�90�:;0�<,=;>
>/0�2?0�@�A�6BAC0EDGFH@/=I<5=;JK35LIMN0�6

O ôÝù%õ	ö<ù%øQPhó7øSRCþUTøoó7øÝù%øSVXWhñhõ��jõ<÷EþmøCþmñ<òyóqô�ó7õÁöS÷Oø�ñhø¾òjö<ùYP�ôoüBZ�[øEýÁø\�mõ]PIP�[øoø^Z�ô�ñ�ü�öSñ û<ö<ù�ü_V�þjø�ñ	ù%þ,`
a;b ö øcRXô�þ�ü�PhõÁöSódZ�ø�ü+ôSPIPE��þeV`ôOù%þjõ<ñ�ü�R�þf��þ�ù7ô�þjó7ø�üoï O ø�ü�Z�[øEù%øGV`ù)øRöSóqü%Z�øg��ö;RCþ�Tøoó7øUþmñ<òyóqô�ó7õÁöS÷OøcPhøRöÁýÁøoñ	ù
h ý	õÁþmójikRmløSRXøB�mô°ñ<öhþbù�nÐõÁöoZ�ô�ñ�ü%�møZûhó7õÁöhþf�p�môoó�ZKq��mø�ü�V`õ�órP<ü b öhþ�[øSRXøEù7ù%øoñ	ù�Z�øs��ô8VXW�ô\�jøRöSó_tÁó)ø�ñIZ�ô�ñ	ù
ô�þmñ�ü
þ�P�õ<ü6ü
þjûE�møu�môÊýÁþmü
þjõ<ñmZhøfñ<öhþ�ù1t b öhþ òjöÁù��môoP�ó)þjñ]V
þeP�ôG�møuRXõ�ù%þ�ý�ôOù%þjõ<ñmZhøu�møRöSóYZ�[øEý	ø\�jõEPIPhøSRXøoñ	ù
ù%õ	ö<ù@ôRö	�jõ<ñh÷vZ<ö�ýÁþjñ�÷Âù%þ�TøGR�øZü
þUTøSVw�jøSï [x ÷EôG�møSR�ø�ñ	ù!�zy{[ø b öhþePhøSRXøoñ	ù%ZhøRü�ù�løEù)ø�üYZhø|RCþmü6ü
þp�mø�ü�ôOý	øSV}Zhø�ü
ü�~<ü`ù�TøSRXø�üdZhøU÷EöhþeZ�ô�÷OøkP<ô�ó;ó7øSVXWhø�ó�VXWhø�Z/y{[øSR�þ�ü6ü6þmõ�ñ�ùwWhøoórRCþ b öSø�ï O ô�ù%øSVXWhñ�õ��jõ<÷Eþmø�þmñ<òyóqô�ó7õÁöS÷OøUôUøoñI`
ü
öhþ�ù)ø8[øEùG[ø+ö<ù%þf��þmüK[øoø,øoñBR�[øSZhøGV
þmñhø�PhõÁöSó�òÐô�þjó7ø%Z�ø��zywþ,R�ô�÷Rø�ó)þjø ùwWhøoóUR�þ b öSø©ø9ù�Z�[øEù%øSV%ù%øoó+Zhø�üN��õ�ñhø�ü(V`õ�ór`
Phõ<ó)ø��p�jøRü�PE�"ö ü�õ	ö�RXõÁþmñ�ü�V_W<ô�ö;Zhø�üoïOú©ñvZ�[øoñhõ]RXûhó7ø�û<þjø�ñvZ+y­ô�ö<ù�ó7ø�ü;ôKPIPE�"þ,V`ôOù%þmõ�ñ�ü�Zhø��mô©ùwWhøoóUR�õ<÷RóqôK`
PIW<þmø^�/[øEù%ö;ZhøsZhøB�môUý�[ø�÷;[øEù7ôOù%þjõ�ñ+t<ó7øSVXWhø�ó�VXWhøRü,ôoó�VXW�[ø�õ��jõ<÷Eþ b öSø�üoïOïRï O ô@ù%øSVXWhñhõ��jõ<÷EþmøvZ�ø�ü%Z�[øEù%øSV%ù%øRö ó7ü
þjñÁòyó7ôoó)õ	öS÷Oø�ü;ôSPIPE��þ b ö�[øoøsTô��zy­ô�ü�ù�ó7õ�ñ�õ]RCþjø�ô�[øEù\[ø}Z�[øGV�ó7þ�ù%ø}P<ô�ó���V O ø�ô�ñ�n�íG�K�E��q�øEù�Zhø}��óqôoôRöE��n�íG�K�E��q�ï

x ñ8Z�[øSP<þ�ù(Z/y£ö ñ8Z�[øGP�ô�óqùHôoü6ü�ø��(Phó�[øSV�õEV�øUø9ù�Zhø b öSø�� b öSøRü�Z�[øEý	ø\�jõEPIPhøSRXøoñ	ù7üdZ�ô�ñ�ü��mô©ù%øSVXWhñ�õ��jõ<÷Eþmø
Zhø�ü%Z�[øEù%øGV`ù)øRöSóqü©þjñÁòyó7ôoó)õ	öS÷Oø�ü�n x Z<þ�üÑõ<ñ/tI� õ��môC~KqwtÁô�ö;V�öSñ�øcPhøoó�VK[øoø�ý�[øoó)þbù)ô�ûE�møZñhøtòjö<ù,ó�[ø�ôG��þ�ü�[øoø�ï

O ø�ü�õ<û�ü�øoó�ý	ôOù%þmõ�ñ�üuZ�ô�ñ�ü���ô�P�ô�óvù`þmø�Zhø?�*y£þmñ<òyóqô�ó7õÁöS÷Oø�V�õERuPhó7þmü�øÃøoñ�ù
ó7ø��Oî�î�øEùQ���Rî�î�ñIR ü�ø
òyõ�ñ�ù%PhõÁöSód�zy­ø�ü6ü�øoñ	ù%þjø\�
V`õ]RQR�øZôOýÁøGV��môs��ö;RCþ�Tø�ó)ø�ýÁþmü
þmûE�jø�ï]�@ñ¾ùG[ø\�jø�ü_V�õEPhø¾õEP	ù%þ b ö ø¾õ�ó�Z<þmñ�ô�þmó)ø8PhøRö<ù
ü�øoó�ýÁþjósTôÊòyõEV`ôG�"þmü�øoó���ô|��ö;RCþ�Tø�ó)ø¾øEù}��ôÊü�øRöI�jø�RXõ]ZÁþ a V`ôEù`þmõ�ñ�V�õ<ñ�ü
þmü`ù%ø?TôÊö<ù%þp�"þmü�øoó]öSñ�Z�[øEù%øSV%ù%øOöSó©ü�øoñI`
ü
þjûE�mø�TôQ�zy£þmñ<òyóqô�ó7õÁöS÷Oø�ï���øoóqô�ó�Z���ö�þ,Phøoó�ô�[ø9ùG[øQ�jø	P�ó)øGR�þmøoó�ô�ü�ù�ó7õ�ñ�õ]RXø�TôÍø\�±øSV%ù%öSøoóYZhø�ù)ø\�p�mø�üZõ�ûI`
ü�øoó�ý	ôOù%þmõ�ñ�üCtSôKPhó�Tø�ük��ô a ñ�Zhø|�mô^��øSV�õ<ñIZhø^�;öSø�ó`ó7ø�R�õ<ñIZ<þ�ôG�jø�ïK�,ö;`XZhø��UTô^Zhø	�Q�Rî�î�ñIR��mô���öHR�þ�Tøoó7ø
[øSRCþmü�øcP�ô�ó��*y­ôOùwRXõ<ü_PIW(Tøoó7ø]t��jøZû�lôEù`þeR�ø�ñ	ù1t��*y­ôoü`ù�ó7õ�ñhõER�ø°øEù!�møUùG[ø��jø�ü_V�õEPhøB��öhþe`_R?løSRXø�ýÁþjøoñ�ù�Phøoóvù%öSór`
ûhøoódV`õ�ñ�ü
þ,Z�[øoóqô�ûE�jøGR�øoñ�ù��mø�ü�õ<û�ü�øoó�ý	ôOù%þjõ<ñ�üoï ð�� òÐô�ö<ù�Z�õ�ñIV+ó)øOòyó)õ	þ,Z<þmó��jøsZ<þ�üjP�õ<ü
þ�ù%þ�ò±õ�û<üÑø�ó�ý�ôOù%þjõ<ñhñhø\�)ï
� õÁö<ù%øOòyõÁþmüCtOõ�ñ�ñhø}PhøRö<ù�ó7øRòyó7õÁþeZ<þjó
�zyìø�ñ�ü�øSR�û��jø%ZÁö�ùG[ø��jø�ü_V�õEPhø]t�V`ôoó/Zhø%��ô@÷C��ôKV�ø©ü�ø+òyõ<órRXøoóqô�þ�ù±óqôKPÁþ,ZhøS`
RXøoñ	ùNP�ô�ó+V�õ�ñIZ�øoñ�ü6ôOù%þjõ<ñBZhø���ô,ý	ôKP�øRöSó/Z+yìø�ô�ötôOùwR�õÁüjP]W�[øoó)þ b öSø©ü
öSóhù%õÁöÁù%ø�ü(�jø�üHü
öSó7òÐôKV�ø�üJø���PhõÁü�[ø�ø�üoï
� õÁöSó�V�õ�ñ�ù%õÁöSó%ñhøoó(�jø�Phó7õ�ûE��TøSR�øEt�õ�ñ8PhøRö<ù�R�ôoü b öSøoó(P�[ø�ó)þjõEZ<þ b öSøSRXøoñ	ù��môY��öHR�þ�Tøoó7øUøoñ8Phó7õRýÁøoñ�ôoñIV�ø
Zhøc�zy­õ�ûK��ø9ù�VK[ø\�jøRü�ù)ø°õ<û�ü�øoó�ý�[ø�ï � øoñIZ�ô�ñ�ù�V�øUù%øSRQP�üCt��møsZ�[øEù%øSV%ù%øOöSódR�øRü6ö ó)øB�mø°û�ó)öhþbù�Zhøtòyõ�ñIZX÷��jõ�û<ôG�
��þr[ø	Tôs�*yìøoñ�ýÁþjó7õ�ñhñ�øSR�ø�ñ	ù1t b öSøs�*yìõ<ñXü�õÁöhü�ù�óqô�þbù,øoñ�ü
öhþbù%ø	Tôv�*y£þmñ	ù%øoñ�ü
þbùG[øUù%õoù)ôG�mø8RXø�ü
öSó�[ø�øGøoñ^Phó�[ø�ü�øoñ]V�ø
ZhøB�zy­õ�ûK��øEù� �V�y­ø�ü`ùd�mô�ù%øGV_W�ñ<þ b ö øcZ<ö?¡U¢+£\¤H¤;¥,¦E§�ï

O y£ôoü`ù
ó7õ<ñhõ]RCþjøÍþjñ<òyóqô�ó7õ	öS÷Rø�ñhø¨Z�[øoû<öÁù)ô ý�[øoó7þ�ù)ôoûE�jøSRXøoñ	ù b öSø?Z�ô�ñ�ü��mø�ü¾ôoñhñ�[øoø�üCíG�E�RîIt b öhô�ñIZ
�jøRü�ô�ü�ù�ó7õ�ñ�õ]RXø�ü�øOöSó7øoñ	ù�ôKVwVGTø�ü�ô�öK�QZ�[øEù)øSV%ù%øRöSóqü�ô�ö ü
öI��òjöSó7ø|Z�ø�PE�jõER�û�n � ûI��qrt
��ôÊü�øoñ�ü
þjûÁþp��þbùG[ø|Zhø�ü
Z�[øEù)øSV%ù%øRöSóqü�[øEù)ôoñ	ù+ôKVwV6ó)ö øÝøoñXõ]P�[øoóqô�ñ	ù+öSñXó)øOòyó)õ	þ,Z<þ�ü6üÑøGR�øEùBTôu�K����Tô8�*y­ô�þeZhø8Z+y­ô\��õ�ù%øv��þ b öhþ,ZhøSïG�]öK�
ôG�møoñ	ù%õ	öSóqü|ZhøÀíG�K©�îIt!ª�ô�ó7õ��eZ O ï+«6õ]Whñ�ü�õ<ñ�Z�[ø a ñ<þ�ùc�jø4Phó7øSRCþjøoótü�~<ü�ùCTøSRXøåþjñ<òyóqô�ó7õ	öS÷Rø�Zhø�R�ô�÷Oñ<þ,`
ù%ö;Zhø�üoï
��õ<ñ�PIWhõ�ù)õ]R�TøEù�ó)øQV�õ	ö<ý�óqô�þ�ù��jø�üUû�ô�ñIZ�ø�ü

R
t
I
t
J
t
K
ô�ñIZ

L
n¬�yöhü b ö�y5Tô|­

µm
q�ï]«�õEWhñ�ü�õ�ñ�øEù

ü�õ�ñ�[ø b ö�þ,PhøvR�øRü6ö óCTøoó7øoñ	ù�ô�þmñ�ü
þ;PE��öhü6þmøRöSóqü�RCþp�f��þmøoóqü�Z+y*[øEù%õ	þp�mø�üoï
® [ø�ô�ñIRXõÁþmñ�ü}�jø�ü�Phó7øSRCþjø�ó7ü�Z�[ø9ù%øSV%ù%øRöSóqü|Tô¨løEù�ó7ø|Phõ	þjñ	ùG[ø�ü�ýÁøoóqüY�jø|V�þmø\��ñ�ø8�jøÝòjö ó)ø�ñ	ù b ö�yìøoñ	V�õ�ñI`

ü
þ,Z�[ø�ó7ôoñ	ù��zy­ôSPIPhõ�óvù�Zhø�V`ø�ü�õ�û�ü�øoó�ý	ôEù`þmõ�ñ�ükV�õERuRXø|ZhøÊü
þ,RQPE�mø�ü�ôC��õÁöÁù)ü�õÁö�ø��Rù%øoñ�ü
þmõ�ñ�ü�ô�öÍü_PhøSV%ù�ó7ø
ýÁþmü
þmûE�jø�ï O øÝó7þ,VXWhøvPhõ�ù%ø�ñ	ù%þjø\��ü_V
þmøoñ	ù%þ aHb öSø�ý�[øSW<þ,V�öI�r[øsP�ô�ód�jø�ü�õ<û�ü�øoó�ý	ôOù%þjõ<ñ�ü�þjñÁòyó7ôoó)õ	öS÷Oø�ü�[øEù)ô�þbù©øoñI`
V�õ<ó)øGþjñ<üÑõ	ö;Pd¯V6õ�ñ�ñ�[ø�ï

O øRö ó,þ,RQPhõ<óqù)ô�ñ]V�øÝý�[øoó)þbù)ô�ûE�møÊñhø¾òjö<ù}V�õ]RQPhó7þmü�ø b ö�y­øoñ¶íG�K©E��tSôKPhó�TøRüY�mø�Phó7øSRCþjøoó�ó7ø\�møÂý�[ø°þjñ<òyóqôK`
ó7õÁöS÷OøcZ<öuV�þjø\��ñhõ<ó�Z+tNTô��

µm
øEù�ôOý	øSV�öSñhøtó�[ø�ü�õ���öÁù`þmõ�ñÊô�ñ�÷EöI��ô�þjó7økZ/yìøoñ�ýÁþjó7õ�ñ

4′
tÁó�[øRôG��þ�ü�[økP�ô�ó�� øoó`ó{~

® øRöS÷Oøoû�ôRöSøoó>øEù�°�õ�û�øoóqù O øRþj÷�W	ù%õ<ñ�øoñ^±±ô\��þ�òyõ<ó`ñ<þmøGô�ö�� õ<ñ	ù!²åþf�mü�õ�ñJïE�Où%øSPIW�ôoñ � ó7þ,V�øZø\�±øSV%ù%ö ôGöSñ
ó7ø\�jø�ý�[ø�ü
þ,RCþp��ô�þjó7ø%Z<ô�ñ�ü��jø}V�þjø���ü
ö;Z/ï O ø�ü/ó�[øRü6ö]��ù)ôOù7ü�Zhø}V`ø@ó)ø��jø�ý�[ø©ôOù7ù%ø�ü`ù�Tøoó7øoñ	ù/�mô}P�ó\[ø�ü�øoñIV`ø�Z/y£ö ñhø}Z<þ,`
�`ô�þjñhø!Z/y­õ�ûK��øEù)ü+�yö ü b öSøG`���Tô>þjñIV�õ<ñhñ<ö üNZhø�ü�ùG[ø\�mø�ü_V�õ]PhøRü�ù�ó7ôSZ<þ�ù%þjõ<ñhñhø\��ü�RCöSñ<þmüNZhø�Z�[øEù%øSV%ù%øRö ó7üHôSZ�ôKP	ùG[ø�ü
TôB�môk��ö;RCþ�Tøoó7ø�ýÁþ�ü
þjûE�mø�ïK�@ñ�øcPhó)þ�üÑøgZhøsV�õ�ñ�ü_V�þjø�ñIV�øUüCy­õ]P�[øoóqôZôG�mõ�óqüoï�±�ø�ü,õ<ûK��øEù)ü b öhþSñ�øtüÑõ<ñ	ù/ýÁþmü
þjûE�mø�ü

te
l-0

00
04

23
8,

 v
er

si
on

 1
 - 

20
 J

an
 2

00
4



³;´pµH´g¶�·w¸w¹�º]»]º]¼�½,¾c½,»E¿�¹ÁÀK¹�º�ÂHÃ\¾s¼Qº]ÄI¾S¹U»I¾ ³K³

Å+Æ5ÇNÈ�É+Ê ³;´pµuË+ÌSÍ|ÎYÏÐKÑHÒ\Ó*Ð�ÒGÔ�Ð�Õ�ÖØ×�Ù�Ú{Û ÎmÜ�Ý]Þuß�àâáKÍ Ò�ãrä
ÐCå/Ó Í Ù ÏÐ á Ú{Û Î ÕHÐBÓUÖ ÍSæQÍ ÔcÕ
Ò?çCÙ Í�è8éÐ1êjÐ^ë�ÒEÐ
Ð Î ÓÁÒ æ Ú éÐ�Ù�Ð?ë�Ú,ÔwÚzÑGÓ*Ð è+Í ÙgÓ*Ð?ì ÏÐ�Ó*Ð�Ô�ãrÛ è ÐuÔ è+Í ì5Ú Í ÓYí|Ò]ÑHÑGÓ*ÐCå éÍ ÓrÖ Í Ú*ÕHÐ�ÕHÐuÓ Í ã ÍSæîÏÐCÙ Í�á Ù ÍGÎ ÕïãUä ÍSæ|è
ð^ñIò(ó ÞHô�à Õ�ÙwÛSÚzì*Ð�åHÓ Ícæ�õÐ æ Ð�Ù ÏÐ á Ú{Û Î Û;ÑKÔ�ÐCÙ�ë ÏÐSÐcãwÐKì�ì*ÐYöÁÛSÚeÔ�Õ ÍSÎ ÔdÓrÖ Ú Î ö�Ù Í ÙwÛ;Ò á Ð è ÙwÛIãUä+Ð éÍ ÓUÖ Í Ú{ÕHÐcÕHÐ
Ó Í ã ÍGæîÏÐCÙ Í�÷sø ó Ü ×!ù	Ð æ Ñ Í Ùwú
Ò ÏÐSÐ éÍ Ñ]Û�ÙwÕ?Õ�Öûí|ÒIÑHÑGÓ{Ð ô ó ÐKì�ì*ÐvöÁÛ�Ù æ Ú*Õ Í ÑGÓ*Ð8Ù ÏÐ á Ú*Û Î ÕHÐsöÁÛ�Ù æuÍ ì,Ú{Û Î
Õ�Ö ÏÐSì*ÛSÚpÓ{ÐCÔ}Ó Í ÚeÔ_Ô�Ð ÍCèHè+Í Ù ÍEõüzì�ÙwÐ^Õ ÍSÎ Ô}ÓrÖ Ú Î ö�Ù Í ÙwÛ;Ò á ÐQÒ Î Ð æ	ý Ù�Ú Í ÕHÐ�ÕHÐ�ì*Û;ÒEì*ÐCÔ!þwÐ�Ò Î ÐCÔ ÏÐKì*ÛGÚpÓ*Ð�Ô Í ÒEì{ÙwÐ ß
æ Ð Î ì�Ð Î öÁÛ;Ò\Ú*Ð�Ô�Õ ÍSÎ Ô!Ó*ÐCÔ Î Ò Í\á ÐCÔ�ÕHÐ è Û;ÒGÔ_ÔwÚ éÐCÙwÐvÐSì�ÕHÐ áKÍ ê%ÐKì/Ú Î Õ ÏÐKì*ÐSã_ì Í ÑGÓ{ÐCÔ�Õ ÍGÎ Ô�Ó{Ð8ë�ÚeÔwÚÁÑGÓ*Ð ô

ÿ Â;¾�Ä]ÀK»E·���� ½,»E¿�¹ÁÀK¹�º�ÂHÃ\¾Y·_º�Â��e¾����¾S¹�¾S»K¸�»Iº]¼
	I¹�¾�ÄI¾ ÿ ÂH¾G·r¸r½eº]»]·�¾C¸(À��
�Iº]¹z¸��¾G¹�¾G»�¸�Â;»����EÀK»IÃ�¾S¼u¾G»�¸�¹ÁÀ��
ÄE½��rÀ����À��pÀ���½e·�½,ºE» ÿ Â;¾����ûº]»�À���À\½¬¸dÄI¾������}»�½���¾G¹�·S´��S¸d·�½��,¾��w½,¾��]½,»�¿�¹�ÀS¹�º�Â;Ã�¾s·_¾c¹��¾����¾ �eÀ\½¬¸�ÄE½"!#�¾S¹�¾S»�¸!ÄEÂ
�w½,¾ �$��½e·�½%	&�e¾B·�½H¿5ÀK¼^½'�p½e¾S¹)(KÀGÂI·_·�½*	�½,¾S» ÿ ÂHÀ �p½¬¸�À�¸U½���¾G¼u¾S»K¸ ÿ ÂH¾ ÿ ÂIÀK»�¸U½¬¸�ÀC¸r½+��¾S¼Q¾S»�¸
,.-0/K½eÃH´I³;´fµ�1

243056305 7�89
: ;=<?>*9A@CB�9
D4EF<6GHG6;=<?>*9$I$<HJK;*G6D?9

L ¾�ÄIº]¼^ÀG½,»]¾�½,»�¿�¹�ÀS¹�º�Â;Ã�¾M�wº�Â$�]¹�¾�Â;»��eÀS¹�Ã�¾��¾N��¾S»�¸�ÀG½"�SÄI¾#�,ºE»IÃ�Â;¾\Â;¹Á·(ÄO�ûº]»IÄI¾\·�(�ÄI¾QP�R�R�»I¼S-%TH»BÄEÂ
·��I¾U�U¸w¹�¾M��½p·X½�	&�,¾N1V�Às³�R�R�R�R�RB»I¼W-5Ä��¾U	EÂ�¸dÄ�Â|·��I¾U�U¸w¹�¾�·�Â*	I¼�½"�'�p½e¼X�¾C¸w¹�½ ÿ Â;¾N1j´ Y��Ø¾G·r¸(Â;»8¹��¾SÃ�½,¼Q¾Q�Z�e¾\¿]¾S»
ÀS·r¸w¹�º]»IºE¼^½e¾
´ L ¾.�w½e¾ �G½e»E¿�¹ÁÀK¹�º�Â;Ã�¾}·j¾}Ä�½e·r¸U½,»IÃ�Â;¾.�wºE»]·�½,Ä��¾S¹ÁÀ�	$�,¾S¼Q¾S»�¸�ÄI¾.�w¾ ÿ Â;¾[�0�ØºE»��]¾\ÂE¸O��º�½e¹�Ä]ÀK»]·
�,¾\��½p·X½�	&�,¾;´]�E»�¾ !N¾�¸�(*�,¾\·Bº
	U^*¾C¸�·�¸w¹ÁÀKÄE½ ¸U½,º]»]¾ �"�e¾S¼u¾G»�¸#��½p·�½%	&�e¾G·k·_ºE»�¸��w¾\ÂU_ ÿ Â]½(·jºE»�¸�ÀS·X·_¾�`.���EÀGÂ;Ä]·
�Iº�Â;¹a�¾S¼Q¾C¸�¸w¹�¾�Ä]ÀK»]·b�,¾c��½p·�½%	&�e¾|¾C¸M�w¾\Â�_QÄIºE»�¸[�eÀa�fÂ;¼^½d�¾S¹�¾|»O�û¾G·r¸.�EÀS·kÀU	]·_º]¹e	��¾S¾f�]ÀK¹#�pÀf�Iº�ÂH·X·X½d�¾S¹�¾
ÿ ÂI½[�]ÀK»K¸U¾g�0���}»E½+��¾S¹Á·S´/¶h�eº]¹Á· ÿ Â;¾?Ä]ÀK»]·i�0� ½,»�¿�¹�ÀS¹�º�Â;Ã�¾
((¸Uº�ÂE¸�ÄI¾j��½,¾S»K¸a�IºE·X·�½%	&�e¾
´lk�»�Ä��¾C¸U¾U�U¸U¾g�,¾G·
º
	U^*¾C¸�·�¿�¹�º�½eÄ]·}¾C¸V�,¾G·%º
	�^*¾�¸�·Y¾S»A��½e¹�ºE»I»��¾G·%ÄI¾a�]º�ÂH·X·�½d�¾S¹�¾G·S´*m�ÀG½p·#��� ½,»E¿�¹ÁÀK¹�º�Â;Ã\¾��I¹��¾G·_¾S»�¸U¾sÀGÂH·X·�½
ÄI¾G·
À��KÀK»�¸�ÀKÃ�¾G·%Ä]ÀK»]·%ÄO�ûÀGÂ�¸�¹�¾G·%ÄIº]¼^ÀG½e»I¾G·M�rº]¼Q¼u¾���� ÀS·r¸w¹�º&�n�E½,¼�½,¾c¾C¸l�eÀc�wº�·_¼uºA�,º]Ã�½,¾;´

te
l-0

00
04

23
8,

 v
er

si
on

 1
 - 

20
 J

an
 2

00
4



oAp o*q=r�s$tvuxwUudyAz*{�|\|�}�~M�
��|Uu��Aw�}�y$��ud|��l�%u�}�z*|��

�$�A�$���)�v����C� ������� ��� �C� ���+��� � �C� �

�
� w�}x}��|�s&z=w�}��%y&s�{�uxwU�&z*| �'�%|f��|i��wi�'z*�f���|Uux|i��| �
�|�}dy$�"��|���| �C}.�&z*|H�wiz=s�|f�Cy
�
��y$��wUsA}�|�ux| ��w�}��+�$|U�
�
|UsA}.z=s&�"tvy&ue�
|
|N}M}Cu��|�� �&�"�'zV�|U|���|
�"w
�
w�}��d�|Uux|f��sA}�|Uu��e}�| �'��w���ux|H¡���|���{�u�w��%s
����|¢�
y$z=�n�Z�d�|Uux|f�%sA}d|Uue�
�e}�| �'��w���ud|&£A�Cy
�
��y&���|��[��|c�ew�u���y
s�|&£$�Z�'�"�%��w�}�|���£A{N��w��C| �#|N}h��|�tv|UuNqA¤]|��#{�uxw �%s
�#ux|U��u��| �)|�sA}�|UsA}��w���| ��s�|
¥ q'o�¦H��|\� � |Us&�)|��¢�&��|i��|\�"wf��w�}����|Uux|\��sA}�|Uu��e}�| �'��w���ud|a|�}#�%| z*ul}dw��'�"�%|��Aw�ux�%|i��|
o ¥�¥ �w¢o ¥�¥�¥

nm
qU§hz

��yAz&}b�
|�o ¥�¥�¥ w6q¨��q&��w\�'z*�f���|Uux| �$���Z�%�&��|a|��e}[w�}x}��|Us&zl�|�|\� � z*s¢t©w���}�|�z*u#�
| z�ªOq � |a�C|�sA}Cud|\��|\�"wc��y$��|
� wU�e} �|U|¢�|�}dw�sA}V�Z��}�zV�|¢�wip « ¥�¥�¥ w6q¨��q%£U�"w��"z*�f�d�|Uux|b�$�"�Z�%�&��|�¬&z � �'���|U�
|�}h|��e}lw�}x}��|Us&zl�|U|�� � z*sit©w���}�| z=ul��|
�&�'z=�Z�%| z*u��#���'�"�'�%y
s&�V­?rv�=��|U�
�&�%|���y&s��h�'�"�'z=��y$�%ux|���|Q�Ay$z���y$��u��|�}�z*�&�%|�u�z*s�|Q}�|��"�%|�u��|U{N�%y
s��&z¢�C�%|���qA~[u
�C|.��®��|Us�y
�¯�|Us�|[� � w�}x}��|Us&z�w�}��%y
s�¬$z*|#� � y
scs�y&�¢�
|M|Zª }��%s���}��%y&sO£Ns � |��e}6�
u�w����¢|Us�}�|�°��ewU�C|M¬&z � w��$|����"w
�"z=���d�|Uux|h�$���Z�%�&��|?q�~Ms��Cy&�¢��ux|Us
�\��y&s��4}�yAz&}4� � �%s�}��|�u�±|�}4¬&z � �'��²�wa�wQy
�&�)|�u0�A|Uu]�%|b�C�%| �Uw��$|U�4��w.�"z=���d�|Uux|
�%s$tvuxwUudyAz*{�| ­ � |��.�%y
s
{�z*|�z*u���� � y
s���| ���%s$tvuxwUudyAz*{�|��Q��|��Q�&�"z����%y&s�{Nz*|������|Us4�|�}Cux|UsA}Mw�z³}Cu�w��$|�ux� ��|��
s&z=wU{ |��4�
|[��yAz=�n�n�d�|Uux|��]�%s�}�|Uu��e}�| �"�"w��%ux|��]|�}?��w��"�n�)|�sA}?w����&w�u�wN± ´�}Cux|h��|��4y
��µ�|�}d�¶¬&z � �"���4ux|Us$tv|Uue�
|UsA}?w �%y
u��
¬&z*|c�C| �Ms&z=wU{ |��#��y
sA}�� � y&ud�$�%s
w���ux|\y&�
w�¬&z*| �Mw�z�ªc�%y&s�{�z=| z*u��.� � y
s���| �h�$���Z�%�$�%|��Uq

�
� |nª }���s���}e��y
sQ� � w��C�Cy&�¢�&w�{ s
|c�|U{�w���|U�¢|�sA}O� � z=s | ·O|�}]��|[uxyAz*{��"�n�)|��¢|Us�}?�%sA}�|�ux�e}�|��"��w �%ux|
£N�ewUu*� � w��n�
}��%y&s¢��| �.{ u�w���s
�M�
|\��yAz=�n�Z���|Uux|��Mw z*{ �
|UsA}d|�u�w��$�%��|U�
|UsA}�w��$|U���%|��[�&�"z��.��|�}���}d|��[�%y&s�{Nz*| z*u��.� � y
s��
��|��Uq �&� ���¢��y&u�}dwUs��C|f��|a�"wf�Cy$z
�%| z*u[udyAz*{�|�� � |Us
}CudyAz&�$|fw���s
�Z��ux|Us&tvy&ux���|�|?q � wa�"z*�f�d�|�ud|a��uxy��A|Us
w�s�}
��|����|�}�yA�"��|��M|��e}���y
s��#� � w z&}dw�sA}��&�"z��M��y&����s��|U|��
w�u���|�uxy$z*{�|\¬$z*|��C| �'�%|����n�C����y
sA}��&�"z��a�| ��y$�%{�s��|U| ��q

¸ s¹��s&tvu�w�uxy$z*{�|Ky&sºy&�
��|Uu��$|Kw z=�n�n�h�
|��fy
�Uµ0|�}d���&�'z=�fuxy$z={ |���¬$z*|»��u��|��$z=�g�w¯�
w�u�}��%uc��|¼�%| z*u��
����|U��}Cux|����$���Z���&�%|��Uq�¤]| �fy
��µ�|�}d��£Vs�y&�¢�X�|��g�w»|ZªU���|��a��s&tvu�w�uxy$z*{�|
£���y&sA}a��|��»�|N}�y$�'�%|��f|�sA�$�%uxy
s
s��|U|��
��|K�Cy
¬&z
�"�"��|��f��|K��y$z����Z�d�|Uux|��fy$z½�&�%|�s¹w��e�Cy
�
�
w�{�s��|U|��i� � �|U�f���n�Z�%y&s¾�C��ud�Cz*���e}�| �'��w���ud|��'�%��ux|U�C�"����ux|
y$z¾¿vÀCÁUÁ�Â�¿vÀCÁUÁ
q ¸ s$Ã*s¹��|��f{�uxw �%s
����|K��y$z����Z�d�|Uux|»�C�%ux�Cz*���C}d| �"�"w��%ux|���£¶¬&z=w�s�}��"���a�)y&sA}i�n®
w�z�·#�|��f�
wUu
��|��
�|�}�yA�"��|��.µ0|�z*s�|���£=u��|O�|U�
|�}x}�|UsA}[� � �|Us�|Uux{N�%|f¬&z � �"�"��w��&�)y&ue��|�sA}\�w
��| �Q��y
s�{Nz*| z*u�� � � y&s���|�� �¢yA�%s
�
�|Us�|�ud{*�|�}��%¬$z*|���£?�
w�s
�b� � �%s&tvu�w�uxy$z={ |i�%yA�%sA}xw��%s¶q�§h��s
�Z�]��w���yAz=�n�Z���|Uux|�|��e}b|��"�%|����K±|U�
|�z*s
|i�)yAz*ux�C|���|
u�w�²$y&s�s�|U�
|UsA}l�%s&tvu�w�uxyAz*{ |*q

�
� �%s&tvu�w�uxy$z={ |\��|Uue�
|�}M��y&s��b��|��Ay$�%u#�&�"z���� � �|�}�yA�"��|��QudyAz*{�|���£*��|��Ay$�%u#�&�"z��b��y$��s³Ä©s�y�}xw��¢�
|UsA}
|Usi�$�%ux|U��}��%y
sa�&z
�&����¬&z=|�Å�w��"w���}e��¬&z*|
£U� � y&ud�$�%s
w���ux|Q}ZuN�|��hy
�
���Cz*ux�C�=�
wUs
�V�%|b�$�"�n���&�%|NÆ�|N}V�
|����|�}�|��e}d|Uu
��|��[u��|U{N�%y&s
�M�
|ctvy&ue��w�}��%y
sf� � �|�}�yA�"��|��Uq

ÇVÈ�É � �)�hÊ � ���'Ë$�

Ì |Q�&�'z=��£ �%| �Vy
��µ�|�}d����|.t©w��%�$�%|���}�|U�
���|Uu�w�}�z*ux|�����| z$�$|UsA}#±|�}Cud|Q���|�}d|U��}��| �V{ uj±w��C|i�wQ��| z*u[�|U�f���n�Z�%y&s
�%s$tvuxwUudyAz*{�|?qVÍ��'z=��y
sÎ|Zª�w��f�%s
|¢�%|��C��| �b�w���|¼{ u�w�s
��|����%y&s�{�z=| z*u��a� � y
s
��|���£¶�&�"z=����|���y
��µ0|N}d�a¬$z��
w����&w�u�w����n��|UsA}\�ey
�
�¢|¼�%|����$�"z=�f�
udy¶�|U�f�%s�|Us�}d��y
sA}c}�|�s��
w�s��e|½�wKw��$yA�%u���|��\}�|U�
���|Uu�w�}�z*ux|����$�"z=�
�
wU�n��|��Uq � wÎ��u�w�s
��®
|K��w»�&�"z=�ftvuxy$����|Î��|��
��y&�&z��"w�}��%y
s&�¢�e}�| �'��w���ux|�����|j�$�%|UsA}i��u��|U��y&����s
w�sA}�|*q ¸ s
| ·O|�}j£�z*s
|Ï�|�}dy$�"��|»��|�z&}�±|�}Cux|»�Cy&s
�Z�%���|Uu��|U|H�Cy
�
�¢|gz*s¹�Cy
u��
�
s�y$��u�|N}a�
w�s
���C|H�ewU�i�"wH��y
s�{Nz*| z=u
� � y
s���|

λmax
�Cy
u�ux|�����y
s��&w�sA}��wc��y
s
�
wjªU�%�fz*�Ð� � �%s�}�|Us
�Z��} �|�����|U��}Cu�w��%|c|��e}h�
y
s�s��|�|��&w�u.¡

λmax × T = 2898 K.µm

y��z¼ÑK|��e}[��w�}d|U�¢���|Uu�w�}�z*ux|f��|i�Zz*udt©w��e|a��|a� � �|�}�yA�"��|f|UsHÒO| ���$��s
�Uq*¤]|N}d}d|fud|���w�}��%y&s�|��e}.�Cy
s�s$z*|i��y$z=�
�%| s�y
�Ð��|��%yA�*��| Ó���|Usi|�}4}Cu�w��&z��+}l��|����|U�$��w��C|��¢|Us�}V�$z
�&�%��� � �|U���"�n�n�+�$��}��|�����|��e}Cu�w���|�Ä0Ô��%{�q
o*q"Õ�Æ�q �§
}���}Cux|f� � |Zª�|U�¢�$�%|
£*s�yU}�y
s&� ¬&z=|a��w�}�|��¢���|�uxw�}ez=ud|f�
|a�Zz*udt©w��e|i�&zgÖ�yA�%| �'��|��e}M��|

∼
« ¥�¥�¥ ÒV£*�C|a¬&z��

�Cy&ueux|�����y
s
�»�w
λmax ' 0.55 µm

Ä��'z*���d�|Uux|Q�$|Uu�}�|�Æ�¬&z��?|��e} �|U{�w��%|��¢|Us�}���|���w�ªU�%�fz*�×��|���|Us
�Z�%�&�'�"�+}��|
��|�� ��Ø �"�¶®&z=�
w���s¶q ¸ sK�ey
�
�
w�u�w�����y&sO£Oz*s�|¯�|�}dy$�"��|³�&�'z=��tvuxy$����|¢¬$z*|
��|¢Ö�yA�%| �'��w z*u�w¢��y
sH�&�����
w�s
�
�%|cuxy$z={ |
£
w��%y&ux�M¬&z � z=s�|g�|N}�y$�'�%|��&�"z=�M��®&w�z*��|�w�z*u�w���y
s
�&�%�#�
w�s
�[��|\�$�%| z�q � |��\�|N}�y$�'�%|��[tvuxyA�%��|��MÄ

∼

te
l-0

00
04

23
8,

 v
er

si
on

 1
 - 

20
 J

an
 2

00
4



Ù*Ú"Û=Ú ÜhÝCÞCßxà
á
à
âfã%ä�ã%á&åvß�æ�ßxà$ç=è äcâ
à
é�äUß�á�ä ÙAê

en
er

gi
e

infrarouge

longueur d’onde (micrometres)
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Á�Â ���.Ão�l�+�%�	¤ZÄ:�����,�.�*�%�� L�������.���TÅ.�0��Æ_�*���	Ç��.Ä6�<£.¤"�� L�����'�����,Ç<�����TÅZ��¡�� 9�+�i�%�ÉÈ�
1.1 µm
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��Ç<�� L�����VÈ�bÇ<��ÇE�< 9�Ï�0����¤����:Ç,È�`�*�bÇE�+£.¤"�
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µm Ú Å
 L��Û���� × Ù�È�ËÜ+Ù µm Ú �6� Ç��	�<���,���<� × Ü+Ù�È�Ë�+Ù Ø µmÚ �_Ý�¤��*�:Ç,È�*Å2���V¤	�i�ÊÇE�E�Î�­Ä"¡����¡���l��Ç��� R���+��*���­�
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µm
Å�â�¤Z�i�i�ÊãÔ¡������+��Ç<�Ë��Û��*�b�*����¡�6�0��Æ0�0�
¤"�l��¤.�0�EÇÊ�<��¡���ËÖ

ä Ç��������+�*�*�:�
J
× �"�EÜ+Ù

µm Ú Å H × �"�Ïå.Ù
µm Ú Å K × ÜZ�EÜ

µm Ú Å L × �Z�EÙ
µm Ú �6� M

×<æ ��ç
µm Ú �*�	¤"��Ç<����.ÇE¤Z���*�6�0���,����Ç��.�*Ä2¤"�:¤"�l�'� Â �����*���6Å

ä �6�ÔÇ<���'�����*�*���
N
× � Ø

µm Ú �2� Q
× Ü Ø
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L′
× �Z��ç

µm Ú �"�­�����+�+�,�E�
�0���.�������VÇ<�����+���*� K
�xà��<�i�0��������¤Z�_�x�" 9�����+�0�����+�+���}��¤Z�­Ç<�������� 9�

K ′
× ���+���*�ò�.���_�}�����0�ò�"�Ïí ä ÜZ�Ê�

µm
Å���¡���.�i¡�É��¤è�_�Ï�0�ß�*��ó¶�:¤"���êô^��� Ú �2� Ks

×
K

�}�*�.�l�TÅ��.�+�*�*������_�_�+���,��ÜZ� Ø È�èÜZ�Ê�
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¶�í2¿:ç�ºd¼ æA½�Å%À.æ ¿oé;¿�Ã=¼7Â Ã(¿2º�Ä�»<À5Å*¼7¸ Ã

æ�¼7¸�¸ »:¸ »�Å�Ã3Ã(»2¸�é/¿£»�½Ué;»<Àd»�Ç*¼7¾#½�¿.õK?3Q
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ç7Ç�»�¸�î¿#À�»?Å*ºd¿�Ã2¶
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�P�^��� ��� � ���������@�
� n)|��]t�|Ol ���<� �/g�� �/g�� ~/g�~
� n lu}�tY|Ol ���<� �/g�~ �/g�� �'g��
� lu{�zc{�p^q^tY|Ol ���<� fOg�� ~/g�� �'g��
� y�l]{�y,l ���<� �'g���� �'g�� � ~/g��Sh
� {3y�q�r ���H}+� f�� � � ~�h�� � ���Y�
� {�p^}OxtZw3y��)xt ~ �/g��3fOg����F�n f3�^g�f fOg������n ��~/g����F�n

~ �/g�f fOg���� f)�'g����/g�� �  
� l¢¡�y��Pt

∼ £ y,l £ |^v�n�y,lut t�v�v�y,¤��Py�¥�|Ot £ y,l £ |^v�n�y,lutn�v��Py��P|Oq^t �����<� � � � fM� ��h¦�n§�Y�$�3f f �����
¨ tH��¤"xtHlonY�P|Olut �

◦C
� ©
~�� � ©
~�� � ©
~Hf��

� {�p^}S|Ot�|/l;q«ª>{�p^q^t��
µm

� �	�n�f�~�� ~/g����n<~Sh�� �'g��	�n<~/g��
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WEXBY�X[Z	\�]_^ `ba�c�d
egfB`h^Uijfk`ldnmo^�p q�r

s�t�u
vSw+x/y1z|{�}�~

� c `��Ufk�S]_^ `�c|��e��A��eg]��^��Q��mE��^	�Ee d
f&p&pB^���^	]�f���d��^�pk^�]1�ne���^�]�]_��c�d
fBc�m��o�H����c���mE�S����c�m��Aegfk�)]%WEX"r	�
��^	�gfBc����^Hd�`h^��1��e)���
dnfBe����)c���dQ]�mE`�pB^��Ae���^�fk��d
^�`����^ `he����^Hd�`�fB�)mE^�c��E�U�Q��e�\�d
^ �)fB`QmE��^< �`�c�����^	`��^�]_e�p&mE¡
d
fke)�[]1�)c�d
fBc�pB^U^Hdj��^¢��e�m)age�fk`je)����m�p+d�^ `�p&cUp&mE�£f��^�`�^A�^ \)pBegm�f&]_]�c���d
^S��^Up¤�¤�^Hd
e�f&pB^S��^ ��d�`�c�pB^�X)¥)�)]1^��¦\)pB^
��^�]U]�f§�Ad��^�pk^�]1�ne���^�]|age���d�]1�
c�����^ `	p¤��¨��)f$ag^ `�]©��`he�����^¦ªBpk^�]�WA«�«�«¬�^Hd
e�f&pB^�]Spk^�]S�)p&mo]S��`he�����^�]n­©�c¦p&c
`h^ ����^ `h����^U��^Iagfk^U]�mE`j��^�]��gpBc��>�^�d
^�]���^Idl®���^Id�^ `n`h^�]nd�`h^�XE¯ ^IpBc����n^ �¦^���d�^�]ndj��`��^HagmDc�m��¢c�pk^���d
egmo`h]
��^Cq�«gW�roX � c�`��Ufk�°e�\�]_^ `ba�^ `�cF��c��)]Spl��fB�)��`�c�`hegmE �^G�Ae�®g^ �>X �± ��^�]UpBe��� �mE^�mo`h]©�Q��e�����^�]H�>��e��A��c�`��^
c�m¢agfB]�fk\gpk^��Hpk^I��e���d�`�c ]nd
^��)pBc ���^Hd
^�²�]_egpB^�f&p)^�]ndO�)fB�DfB�)mj�^I����mo����c��
d
^�mo`�mE�/�£f&p"p&fke)���Hc�m)d
e)`�f&]_c ��dOc�fk�)]�f
mE��^A�O�^Hd�^ �
dnfBe��°��^Hdhd
^ �A^ ��dU�)p"mo]©^ ��agf&]�c� �^�c�\)pk^D��^[d
^�p"pk^�]¢�gpBc��>�^�d
^�] X � c�`l�SfB�°]_^ `�c3�^ �)m�fB���^G���³mE�
]_��^ �
d�`he����^Hd�`�^£c��o�´��^A��egm)a�egfk`�c��)c�p+®)]_^ `µpk^�]U�)f&¶<�^ `h^ ��d�]U��e��)]�d
f$dnm�c���d�]ScHd��Ae)]_���O�^ `�fB�)mE^�]���^D��^�]
�)p&c����^Hd
^�]�X�¥)�´^�¶T^Hd.�E]�mE`�·�^ `n`h^��opBcD��`��^�]_^ ���n^£����^�c�m¸�Qc�fk��]�f¸�gmE^[pl�§c �nd
f$agf+d��^[\)fBegpke) HfB�)mE^Aª���`��^�]_^ ����^
���§e�¹�e���^��Q��^D�)fBe���®g ��^ ��^H­%]1^�d�`�c��)m�fB]_^ ��d���c���]Ipk^[��e��Dc�fk��^[]_��^��nd�`�c�pTfB�)��`�c�`hegmE �^�X�Z��´�ne��A��`h^ ���
��e)���<pBc:�O�^ �n^�]�]�f$d��^¢��egmE`���^Hdhd
^��£fB]�]�fke��D��^©]_^:�O�^ `hegm�pB^ `µ��c���]�p¤��^�]_��c ��^¢c��E�A��^�]_^©]_egmo]nd�`�c�fk`h^©c�m
`Hºe�pk^©\)pBe��)moc ��d���^¢pl�§cHd��Ae)]_���>�^ `h^Ud�^ `n`h^�]nd
^F�c���^�]�pBe��� �mE^�mE`�]�����e)����^�]|^Hd%c��E�A��^�\��^ �O�^��o��fB^ `j���³mE�
`h^���`hegfB�)fB]�]_^ �A^ ��d¸��e)]�]�fk\)pB^|��e��A�)pk^�d>��^	p¤��fk�)]�d�`hmE�¦^���d>��egmE`¸��e�m)age�fk`>�O�^Hd�^ �
d
^ `�pBc	��c�fk\)pB^�p&mE^�mo`T��^�]
�)p&c����^Hd
^�]�pke�fk��d�c�fk��^�] X � c�`��Ufk�©]_^ `�cU�gpBc����^�c�m/��egfB��d���^:¯�c� �`hc �� �^¢¯�qoX � c�`l�SfB�:��^�`n�A^Hdhd�`�c���^�agegfB`
^ �D�O�^Hdhc�f&p&]<pBcS��e)`n�Dc�d
fke)�A��^�]:�^Hd�egf&pB^�]	^�d���^¢pk^�mo`h]��)pBc ���^Hd
^�]<c�mD]_^�fk�D��^�]	�)moc  �^�]���^©��egm�]_]�f��^ `h^�] X

¯�cG» ±<¼�± �gfB]_��e)]_^D���³mE�C��`he ½¤^�d|]�fk�£f&p&c�fk`h^���¾�¿HÀnÀ�¿HÁ�Â�À�ÃBÄ�Å%Æ�ÅBÄ ÇQ¿�Â�È�ÃkÇ�Éo¿HÀ�egmC·>Ê�ËE����`��^Hagm´��e�mE`
q�«gW�q�¡.q�«gW�roX

Ì	Í)Î9Ì

± ¯gÏ ± ��Ð�ÂkÄ)ÑhÄ�Ò¦ÄDÓ Ä ÀlÔ)¿¢Õ3Ã"Å&Å"ÃkÒC¿�Â¤¿HÀ¸ÐµÀnÀhÄ�Ö©^�]ndjmo��d��^�pk^�]_��e)��^¢�Df"p&p"fk���^Hd�`�fk�gmE^�X�×���^�]�d�mE�£��`he)¡
½¤^Hd©��e��A�£mE�Ø�c´p¤�+¥�mE`he)��^°^�d¢pl� ± ���^ `hfk�)mE^C�gmØ»Ie)`��Q�j�)m�f<��^.a�`�c�f+d¢c�`n`hf+a�^ `A�cFd
^ `n�A^C^ �Ùq�«gW�WEX%Ú�p
]H�§c� �f+d��Q��mE�£`��^�]_^�c�m/��^SÛ�Ü�c���d�^ ����^�]µ��^©W�qI�Ý]�f$d
m%�^ ^�]I�c©r�«�«�«¢�Ý���§c�p$d
f+d
mE��^S��`H�^�]���^�×T^ `n`he:×T��c�¡
½¤��c ��d
e�`<c�m´��e�`h�´�)m´×T�)f"p&f¤���c/Ü)«AÞ��ß�c[pl��^�]�d��)mGagf"p&pBc  �^[�gfB]nd
e�`hfk�)mo^A��^ ¼ c���Ê�^���`heC��^ ± dhc��nc��Dc
^Hd��c/q�Y r¢Þ��à�)mA��e�`ld<��� ± ��d�eg��c� Hc ]nd�cQX�¯�^S`��^�]_^�c�mD��egmo`n`�c/��`�^�����`h^©��^�]<��e��)�o HmE`�c�d
fBe���]<c�p&p&c���dj��^
W�r�«��á�c/W�«:Þ���X�¯ ^©��e��Dc�fB��^©��egm)a�^ `�d%]H�¤�^Hd
^����¦��^/W�«:�¦�â�c

250 µm
^Hd�d�egm)d
^�]�pk^�]���^ �¸º^Hd�`h^�]�c�d�¡

�Ae)]_���O�^ `hfk�)mo^�]µ]1^�`�e)��dj��egmgag^ `ld
^�] X�Ú�p�]H�§c  HfB`hcS��^Upl�³fk��]nd�`�mE�A^ ��d�pB^U�)p"mo]< �`�c����£^�d�pB^U�)p"mo]�]1^���]�fk\)pB^
�)mD�Ae�����^S��c��)]jpk^S��e)�Ac�fk��^��Df"p&p&fB���^�d�`hfk�)mo^I^�dj]�mE\�¡_�£f&p"p&fB���^Hd�`hfk�)mE^EXg¯�cS`��^�]_egp"m)d
fke���]_��c�d
fBc�pB^U^�]nd
��^�W�«I�Df"p&p&f&]_^ ��e�����^�]����§c `���� W�«|��e�fB]O�DfB^�m��I�)mE^	pB^<i�¯ ± ^Hd¸pB^�ã ¼ ·¸Xg¯�c|`��^�]_egp"m)d
fke)�¢^ ��agf+d
^�]�]_^	]_^ `�c
��^

0.05 km.s−1 X ± ¯)Ï ± ]_^ `�cG�
c���c�\)pB^G��^¦��`h^ ����`h^F��^�]Ufk�Dc� �^�]¢��^A]_egmE`h��^¦��egm)a�c���dU]H�b�^Hd�^ ����`h^
]�mE`%�)mE^�pk�)mE^�]	��^  �`��^�]�c�a�^ �µmo��^©`��^�]_egp"m)d
fke)�A��^

1′′
X

äIå�æ çGè�é�êOë ì�í�îEïµðhëgê@ñ£ðhë�îoò|ê¸ó

� c ��]%pBcU]_^ �
d
fke)�/��`��^ ���^ ��^ ��d
^�� e)�[cS�)m[]1^�`h^ ����`h^S��e)�¦��d
^¢�)mE^�pB^U��e)�¦\�`�^U��^S�£fB]�]�fke��)]µ��c���]
pk^£��e��Dc�fk��^[fB�)��`�c�`hegmE �^[c�p&p&c�f+d���`hegfB]�]�c���d.�E E�^ �O�^ `�c���d�d
e�mg½¤egmo`h]S�)p&mo]���^D��e)�����^ ^�]H��d
egm�½¤egmE`�]¢�gp&mo]
agf+d�^�XE¯ ^¢�°º^ �A^S���O�^���e����^ ��^ScSp"fk^�mA��e�mE`�pk^�]<c�mgd�`h^�]µpke)�� �mE^�mE`�]<����e)����^�] X�×T^Hdhd
^UfB�)�oc�d
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êÛMè�Û'Ú
Ü:êÛ
ÚTÛ
Þ'ã�÷�ë�Û[è�à2ã�Ù�ä�Û�ñ�ã§ì�òÞ�í�Û
ã�í�ÜLòÛ
Ú§ß�à2ã.Ú+ä!Û'Úfå���îMàQá!Ú2"!ä�à2áQè�Û43[á�Û
ä�ÚTÛ'ë
(6587»ã.Þ$ë2ß»òÞ[ä�Þ�é�ä!à�Ù�Þ'äYá!Ú^Þ:ß�á�à�ë
è�Û�äEì¦á�ëQó<à�Ü
îHÞ:ß�á�à�ë¢õ2Û
äYä�Û�Û$ë�ß1Ü�Þ�9 :!ë�Û)ã�ë]è�àQã�Ù�ä!Û$îMÛ$ë2ßBè�Û�ä!Þ�ß8Þ
á�ä�ä!Û#è�ã<;=;=; ß�à2ã.Ú»ä!Û'ÚBæAîWà2á!Ú>"@?�à�Ù�ö
Ù�Û'Ú�ì�AEë2ß�Û'Ü
ë�Û�ß4B.á�îMÛ
ä�á!ë�Û�õÃð2ß,ß1í6CED�DGFHFIFWÖJ&
Þ!.$à�ë°Ö©à�Ü,éGD'Ü,à�Ù�Û$Ü�ßKD
á!ë2ß�Û$Ü�ë�Û�ßKD�ß�á!îWÛ
äYá�ë�ÛL(TÖ 0 Û'Ú�ß8Þ'ã�÷Kè�Û
ß?Ü�Þ�ë�Ú1ó<Û$Ü�ßPÞ�ç�ß
ã.Û
ä!ÚCÚIà�ë2ßCè�Û�äEìÎà�Ü,è�Ü,Û�è�ÛAÕMB�àNè�Û�è�à�ë�ëSêÛ'Û'Úfí�àQã.Üfå��[ùEà2ã�Ü�Ú$ÖN�BÞ�ë�ÚCäEì Þ:Ý2Û$ë�á�ÜIõ$è�Û
ÚSß8Þ'ã�÷
è�ÛCß1Ü�Þ�ë�Ú^ó<Û'Ü�ßeÙ�Û
Þ'ã�ç?à2ã�í�í�äYã.ÚUêÛ
ä
êÛ�ÝSêÛ'Ú¢è�ÛaÝ�Ü�Þ'á!Û$ë2ß¢í�Û'Ü
îMÛ�ß,ß1Ü,Û�ä�ì¦Þ�ç?ç'òÛ'Ú«é�êÛ$ëSêÛ'Ü,Þ
ä�á!Ú�êÛBè�Û'Ú§è�à�ë�ëSêÛ'Û'Ú»òÞ»ã.ë�Û
é:Ü,Þ$ë�è�ÛAí�Þ�Ü�ß
á!ÛAè�Û�ä!ÞAç?à�îWî]ã�ë�Þ'ãQß'êÛ#ñQã�á.Þ'ã�í�Þ�Ü�Þ:Ý2Þ�ë�ßBë¢ì¦Þ:Ý2Þ'á©ßfí�Þ$Ú-è¢ì¦Þ�ç?ç'òÛ'Ú»è�á�Ü,Û$ç�ß�òÞAç?Û'Ú-è�à�ë�ëSêÛ'Û'Ú$Ö
3HêÛ'Þ�ë�îWà2á�ë�Ú�õeç?à�îMîWÛ7ä!Û7Ý2àQä�ã.îWÛMè¢ì¦á!ë�ó<à�Ü�îMÞ�ß
á!à�ë`ç^Ü8à�9:®ß)íQä�ã.Ú�ÝQá©ß�ÛMñ�ã�Û]ä�Û'Ú�í�Û$Ü8ó<à�Ü
îHÞ�ë�ç?Û
Ú�è¢ì£ã�ë�Û
Ú
ß8Þ:ß�á�à�ëAè�ÛBß?Ü,Þ�Ý2Þ'áYä�õLá�ä$ó�Þ
ã�ßPëSêÛ$ç?Û'Ú^Ú^Þ'á�Ü,Û$îMÛ$ë2ßeÚIÛBß�à2ã�Ü
ë�Û$Ü�ÝQÛ$Ü�Ú+è�Û�ë�àQã�Ý2Û
ä�ä!Û'Ú°Ú?ß?Ü�Þ:ß'êÛ$éLá�Û'Ú°í�à2ã�ÜPé�êÛ'Ü8Û'Ü
ä�ÛWß?Ü�Þ'á®ß8Û$îWÛ'ë2ßVÛ�ß�ä�ì à�Ü,é:Þ$ë�á!Ú^Þ:ß�á�à�ë=è�Ûcä�ì¦á!ë�ó<à�Ü�îMÞ�ß
á!à�ë°Ö 0 Þ`ç?à�îMî]ã�ë�Þ'ã�ß
êÛcÚIç?á�Û$ë�ß
áYø�ñ�ã�ÛL"�îHÞ'á!ÚNí�Þ$Ú
ÚIÛ
ã�ä!Û$îWÛ'ë2ßO(Cá!ë2ß�Û$Ü�ë�Þ:ß�á�à�ë�Þ'ä�Û]Û
Ú?ß�îWà�Ù�á�äYá!Ú2êÛ$Û]í�à2ã�Ü-ã�ë�áYø�Û$Ü[Û�ß�Ü
êÛ$ç?à�ë�ç?á�äYá�Û$Ü-ç
Û'Ú�è�Û
ã�÷cÜ:êÛ�ÝQà2ä�ã�ß�á!à�ë�Ú�õ
Û$ëHèSêÛ�Ý2Û
ä�à�í�í�Þ�ë�ßfã�ë�ÛAë�à2ã�ÝQÛ
äYä�Û�á�ëQó<Ü,Þ'Ú?ß?Ü,ã�ç�ß
ã.Ü8Û�ß8Û$ç^ð�ë�àQä!à�éLá�ñ�ã.Û�Ö

P ø.ë è�Û/Ü:êÛ$è�ã�á!Ü,Û`ä�Û
Ú]ç?àQ9ã�ß8ÚWè¢ìÎà�Ù�ÚIÛ$ÜGÝ2Þ:ß�á�à�ëR"Yß�Û$îMí�Ú�õ�Þ�Ü,é
Û'ë2ßNÛ�ßNÜ,Û'Ú^ÚIàQã�Ü,ç?Û'ÚHðQã�îMÞ
á�ë�Û'ÚS(
õPä�Û'Ú
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êÛ$Û
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í�à2ã�ÝQà2á�ÜU9Û�ß?Ü,Û·Ü:êÛ
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Û
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Ú�ÖNX-êÛ$í�Û'Ü�ß�à�Ü8á�Û'Ü+ß8àQã�ß�Û
ÚUä�Û'Ú»è�à�ë�ë+êÛ$Û'ÚUÛ1÷$á!Ú
ß8Þ�ë2ß8Û'ÚUè�ÛaÝ�Ü�Þ'á©ßfÞ'ã.Ú^Ú1á�í�Û'Ü
îMÛ�ß,ß1Ü,Û�ã�ë�Û#îMÛ
áYä�ä�Û:ã�Ü,Û
é:Û'Ú
ß
á!à�ë�è�Û'Úfà�Ù�ÚTÛ'ÜEÝ�Þ:ß�á�à�ë�Ú�õ$Þ'ø�ë�è¢ìGêÛ�ÝQá©ß�Û$Ü°è�Û'ÚBà�Ù�ÚTÛ'ÜEÝ�Þ:ß�á�à�ë�ÚfîHã�ä®ß�á�í�ä!Û'Ú+á!ë�ã�ß�á�ä!Û'Ú�Û�ß+îHÞa÷$á�î]á!ÚIÛ$Ü¢ä!Û
í�à$ß�Û$ë2ß�á�Û:ä§è�Û�è+êÛ$ç?à2ã�ÝQÛ$Ü�ß�Û�Ö 0 ìÎØUÙ�ÚIÛ$ÜGÝ2Þ:ß�à2á�Ü,Û#âCá�Ü�ß
ã.Û
ä�õ�í�Ü,à$ùEÛ�ß-í�Þ$Ü»Û'Ú^ÚIÛ$ë�ç
ÛcòÞVä�ìGêÛ'çIð�Û
ä�ä!Û�îMà�ë�èQá!Þ'ä!Û�õ
í�Û$Ü�îWÛLß8ß?Ü�Þ�Þ'ã�÷�ç?à�îMîHã.ë�Þ'ã�ß'êÛ'Ú°ÚIç1á!Û$ë2ß�á�ø.ñ�ã�Û'Ú�êÛ$ç?à�ë�à�î]á�ñ�ã.Û$îWÛ'ë2ß§ó�Þ'á!Ù�ä�Û
ÚCÛ�ßPè�Þ�ë�Ú°ä�ì¦á!ë�ç
Þ�í�Þ�ç?á®ß'êÛ[è�Û
ø�ë�Þ$ë�ç?Û$Ü[Û�ß�é�êÛ$Ü,Û$Ü�è�Û'Ú)á�ë�ó<Ü�Þ$Ú
ß?Ü8ã�ç�ß�ã�Ü,Û'Ú)à�Ù�ÚIÛ$ÜGÝ�Þ:ß�á�à�ë�ë�Û
ä�ä!Û'Ú#ç?à�îWíQä�Û1÷$Û'Ú�õ¢è�ÛWÙSêÛ$ë+êÛ
ø�ç?á!Û$Ü[è�ÛMç?Û�ß,ß�Û
á�îMîMÛ$ë�ÚIÛ�ÚIàQã�Ü,ç?ÛVè�ÛAè�à�ë�ë+êÛ$Û'Ú$Ö 0 Þ�Ü,Û$ç^ð�Û'Ü8ç^ð�Û#è�ÛaÝ�Ü�Þ'á©ßfÚ�ìÎÛ$ë�ß?Ü,àQã�Ý2Û$Üfè
'�ë�Þ�î]á!Ú�êÛ$Û�Ö

0 ÞAç?à�ë�Ú
ß?Ü8ã�ç�ß�á�à�ëMè�Û�ç?Û#ë�àQã�Ý2Û
äeÛ'ÚIí�Þ�ç?Û#è�ÛAÜ,Û$ç^ð�Û$Ü,ç^ð�Û#ë¢ì Û'Ú
ßBí�àQÚ^Ú^á!Ù�ä�ÛAñ�ã.ÛVè�Þ�ë�Ú»ä!ÛAç
Þ�è�Ü,ÛAë�à�ö
Ý2Þ�ß�Û
ã�ÜPí�Ü,à�í�à�Ú2êÛ�í�Þ�Ü¢ä�Þ[ß8Û$ç^ð�ë�àQä!à�éLá�ÛHYZX2AK�ÐàQã�YSä�à�Ù�Þ'äYá!Ú^Þ:ß�á�à�ëVè�Û'Ú[XeÛ'Ú^ÚTà2ã�Ü,ç?Û'Ú>AEë�ó<à�Ü
îHÞ:ß�á�ñ�ã.Û'Ú�Û�ß
è�Û'Ú#�Uà�ë�ë+êÛ$Û'Ú$Ö�\ÐÞ'á!Ú»á�äeë�ÛAÚ:ì¦Þ�éLá®ß»í�Þ'Ú-Ú1á�îMí�ä�Û$îMÛ$ë2ßfè�ÛNí�Ü8à�Ù�ä8òÛ'îWÛ'Ú»ß8Û$ç^ð�ë�àQä!à�éLá�ñ�ã.Û'Ú�òÞ7Ü:êÛ'ÚIàQã�è�Ü8Û�Ö
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cedOf8dhg
i�j�klkGmon[prqsk8d-t
fGmKg
u�dhkIvwuxdymKi�k�z

{8k�q<f8qSm|dOg}bNgr~�k q�bNk�qsgrb!m<�}f8q<cegrdS~��k qW�fLm|dyf�t!f uVz�zxk8d�f�t
k8�U�Nk�mKk�z�zxk q<fGt
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mKuV���}i�k q4qsg}b
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°x¹�ª6¬

{ f�mKk �s�rbNg
z�grj�uxk�ºZ»2aK¼¾½�¿
g}qSmKk d�k�m�f zh`wÀ�^!^
_�ÁI��g}brq|u�qSmKkÂ�fT�rf!dymOf!j�k d��Nk q�dOk q/qsg
i�dh�Sk q�f i�qsk�u�b
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�
u�qSm�dhuxp
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