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e\IAS8JOJME�LOE�]&^:X:NWJMN4D:eju�ÐyE�IKXZSTD:aHe\lme.JMN	STI�I�E�GHE�LMSAJME�^:L\aHl«SWL`U�IKXZSWL\[PE�]�^ZSWL`JbacI�GHE�e2JbN%JbX:E�E�D�E�LO[PaHE�e6[PLOEAS8JbE�L
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JLK M5NPO�QSRUTVOWNPXYRZO5[�NP\.Q]RZT^O�_a`b_acedfRZg^dfhjilkm\P\PNPhZNPn]koQ]NPXl\PdpkenqgVNPXYrpkmnsQ]RZ\thZNPKukmnvN�OfNP\PNPKqK]kmnsi"QST�rfnvTwXfxf\PNyYzL{ g|kmM5M}k~n]koiaKt`���O�Q]dfRZKCKqNP\.Q]RZT^O9c yYzL{ g|kmM�M�ko��n]koi�KqT^xfnq\PN"\okmOfXfRZXpkIQSNPK�kmnvNYnvN.�aRUN.��NPX�cfkeK���NPhZhkeK�QSdfNPRUn�rpken�QSRU\PhZNlkm\P\PNPhZNPn]koQ]RZT^O�M�NP\PdpkmOfRZKqM5Kt`
���s�C�v� ���"�q�f�#���

� xfhUK]kenqKtc9�LdfTVKSN5n]keXfR�kIQSRUTVO�RZKYrfxfhZKqNPX��LR�Q]d�k?�wNPnsi�nqNPgVxfh�ken7r�NPnqRZT�X9c9��NPnvN�XfRUKq\PTI�wNPnvNPX�RUO�nSkmXfRZTTV�fKSNPns�^koQ]RZT^OfKL�¡ V¢I£�`#¤FTVK�Q¥Tm¦�QSdfNCr§NPnvRUT|XfK�TV�fKqNtns�aNPX�kmnqN�¨ª©CKqNP\^c|�fx�Q	Q]dfN.i5KqrpkmO�QSdfNLnSkmOfgVN�«�¬­«V«a©�¨ ?KSNP\®�j©V©o o£�`�¤�T^K�QlTm¦�rfxfhUK]kmnvK¯kmnvN?TV�fKqNPn��wNPX�Q]T��§N5KShZTm�CRUOfg�XfTI�CO�kmOfX�QSdfRUK"¦�km\.QlRUM�rfhURZNtKlk,rpken�QTe¦°QSdfNPRUn�NPOfNPnqgVRUNPK�RZKCnqNPhZNokmKqNPX,RUO�Q]TYQ]dfN"RUO�QSNPnqK�Q]NPhZh�ken�KSrpke\PN^`#J�¦±N.�
Tm¦uM5TVnqN�Q]dpkeO® ^«V«~²wOfTI�CO�n]keXfRUTrfxfhZK³kenqKukehUKqT"NPM�RjQ#rfxfhUKqNPK(kIQ#�aRZKqRU�fhZN^ce´���nSkti¯TVn�g�keM5M}kI��nSkIi"¦µnqNP¶wxfNPOf\PRZNPKt`#¤FTVK�Q#Tm¦�rfxfhUK]kenqK	rWT^rfxfh·kIQ]NQSdfN�rfh·kmOfN�Te¦°T^xfn	g�kmh·kI¸�i��j©V©o o£¹�fx�Q�k�¦±N.�ºrfxfhUK]kmnvK¥dpkt�|NL��NPNPO}XWRZKq\PTI�wNPnvNPX5RZO}Q]dfN�»�kmnvg^N�¤®kmgVNPhUh·kmOfRZ\¼ hUTVxfX®½�»�¤ ¼�¾ kmOfX¿Q]dfNl[�M}kmhZh°¤�keg^NPhZh�keOfRU\ ¼ hZT^xfX�½s[�¤ ¼�¾ �­Àe¢I£�`�ÁQYRUK�OfTI�ÂgVNPOWNPnSkmhZhji��pNPhURZN.�aNPX�QSdpkIQ�rfxfhUK]kmnvK7kmnvN~nSkmrfRZXfhji®nvTmQ³kIQSRUOfg�M�kmgVOfN.Q]RZÃPNPX�OfNPxaQSnqTVO�K�Q.kmnvKt`Ä RUgVxfnqNY_�`U©�KqdfTm�CK�k�Kq\PdfNPM}kIQSRU\C�aRZN.�
Tm¦	k~rfxWhZK]kmnP`(Å�dfN�M�keg^OfN.QSRU\�Æ�NPhZX�RZK�QSdWTVxfg^d�Q�Q]T5��Nlk~XfRUrpTVhUNÆpNPhZX5kmK#QSdfNLM�T^K�Q(rfh·kmxfKqRU�fhZN�kmKqKqxfM5r�QSRUTVO�`u¤�keg^OfN.QSRU\�XfRUr�T^hZNLnSkmXfR·kIQSRUTVO�RZK	nSkmXfR·kIQSNPX5¦µnqTVMÇk�nqTeQ.koQ]RZOfgXfRZrfT^hZNYkmOfX?¦µT^n�k¯XfRZr§TVhUN�M5TVM5NPO�Q?ÈÉ nvTmQ³kIQSRUOfg5kIQ�kmOfgVxfh�kmn�¦±nvNP¶wxfNPOf\.i,Ê�c|�CRjQSd�kmOfgVhUNYË��pN.Qv��NPNPO}RjQSKKqrfRUO�ko¸aRZK�kmOfXºÈÉ c�Q]dfN�n]keXfR�kIQSRUTVO�nSkIQSNYRZK
ÌÍÂÎ _ É¹Ï Ê�Ð�KqRUO Ï ËÑ^Ò³Ó ¨ºÔ�Õ�©o« Ð Ó�Ö ×©t«�Ø Ï�Ù}Ú Ï Ö Û©�M5KqNP\ Ú	Ü Ð NPnqglKqNP\ Ü Ø ¬ ½�_�¬¡Ô ¾

Ä T^n�k�OfNPx�Q]nvT^O¯KvQ³kmn�Te¦§nSkmXfRZxfK	Ý~ceQSdfN�M�keg^OfN.QSRU\�M5TVM5NPO�Q#kmOfXlQSdfN�OfNPx�QSnqTVO5K�Q.kentÞßKuKqxfn�¦�km\PN�M}kmgVOfN.Q]RZ\ÆpNPhZX~K�Q]nvNPOfgmQSd × kmnvNLnvNPh�koQ]NPX���i É Î × Ý Ó `°J�KqKqxfM5RUOfg�Q]dfN�n]keXfR�koQ]RZT^O}rpTm�¥NPnuTe¦#½�_�`¡Ô ¾ RUK(NP¶wxfR���kehUNPO^QQST7QSdfN®à�KqrfRZOfXfTI�LO¿hUxfM5RZOfT^KqR�Q�iaáfc
ÌÍªÎ
â�ã Ê ÌÊ Î Ô�ä Ï ã ÌÛ"Û Ü ÓIå ½�_�¬­  ¾

�CdfNPnqN ã RZK�QSdfN�M5TVM5NPO�Q"Te¦�RUOfNPnsQ]R·k,keOfX Û Î _Vä°æmÊ�c§QSdfN�OfNPx�Q]nvT^O�K�Q.kentÞßK"KqxWns¦Áke\PN~M}kmgVOfN.Q]RZ\¯ÆpNPhUX
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¡�¢(£ � y ��� ¤H¥ r ¡�¢a�e¦ qs§am^v4q�¨ y � ¦ o9pWn ¦ª© p�q~«­¬¯®So ¢ ®Sm9n�®ª°�±s²s³4m ¦ o9m�v?n�v4m � � � � � �´ �Tµ�¶ «¸·�usv4m�o ¦ ±sv4§s³_¹fo9®tn ¦ nJvOqsrºmHn\o9®=qsr ¢�¦ r=qspcnJv ¡&» p�³O§¼v4qs§s² ¡ p�m ¦ m9nJo^®Sqsrºp�³Op ¡ nJo^v ¡�» p�³O§~«�½�nJm�±�®tnJp�qTn\v ¦ ³§so9®=±w¾�pcn � p�p�qwn\usp ¢�¦ r=qspcnJv ¡ ±¯®=³4p ¦ qs§]p�¿`² ¦ nJ®=o$vOm ´ÁÀ �c¶Â � � �Ã� � x�c� y �Ä� ��� � ��Å x��� � � �aÆ Å �� mJp ¡ Æ�Ç �aÈ � � ��� µ �É ¦ ²sm^p�§Ê¾T¹Ën\usv4m;mHn\o9®=qsr(p�³Op ¡ nJo^v ¡Ä» p�³O§ £�¦ qT¹Ìqsp�²�n\o9®=qÍmHn ¦ o ¢ ²smHn-¾�p�m^²so^o9®=²sqs§sp�§Í¾�¹'±s³ ¦ m ¢�¦ ´ ÎTÀ ¶ «Ï ³ ¦ m ¢�¦ ± ¦ oHnJv ¡ ³4p�m ¡ ¦ q ¢ ®ªÐTpË®=qs³_¹Ñ± ¦ o ¦ ³4³Op�³�nJ®+nJusp ¢�¦ rSqspcn\v ¡'» p�³O§#³Ov4qsp�m]® � vOqsrÍn\®ÒnJuspÊmHn\o9®=qsr¢�¦ rSqspcn\v ¡�» p�³4§ £ n\u�²smen\usp ¢�¦ rSqspcn\v ¡ » p�³O§]³Ov4qsp�m�¾�p ¡ ® ¢ p	p�¿`²sv4±�®ªn\p�qTn\v ¦ ³4m �
ÓÔÖÕ Óxzy � � «�·�usp	±s³ ¦ m ¢�¦± ¦ oHnJv ¡ ³4p�m ¡ ®So^®ªn ¦ n\p � v_nJuÊnJuspwqsp�²�n\o9®=q×m9n ¦ o � v_nJusvOqÍnJuspw³4vOrSu`n ¡ ¹�³4vOqs§sp�o £
¦ n � usv ¡ uÊn\usp ¡ ®So^®ªn ¦ n\v4qsr
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{A�fef`[iA`��6�&`[]�pyjf{A`!^�wTacef`!u(^#kfgL`[i�ovk�a=`[icp�]Yaco(^#k�u(`*kfg�aceT����`[][^LkflT§Hk�jf][uv`�p�i�]�p�{=]�p�lf`[{�e&p4�,`�u¨p�iAgL`[i�a=icp�k {C¦
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,.- /101-32*4526- 7�8:968<;=9>7?- @A- BC8D/E452F9>G57H-C8<IJB*BK9�01BK9>LH- 039�7MLONP9�0Q9R/E- 01SH@T8KNU;=9�LH/14V7HIJBF01;H4XWY- /E0Q9>/E-F264V/1--CZ[8<- 7HLH- L*8D/D9�7H0\,[- /101- @^]$8D;=9>7_G.9>2*2`9Kab/D9c]601;H4KWY- /10d9>0d01;H4XW�7`IA7fe+IAG5SH/E- �Mgihjg�k ;H- 01-�8\WY4mln9�BC8D0�9�@J0142*-K9>7o8<;H- /1-�9>/1-�@p9>/1GV- /rq=SHBC8DS=9K8DIA457H0
IA7s8<;H-�LH-C,[- @A45tH26- 758P4>lu;=9>LH/E457HIABY01;H4XWY- /E0 g+k ;HIJ/ELONVB 452*t=9>/EIJ7HG9K8�8D;H-�0D9>2*-�- 7H- /EG>]F4>lu8<;H-�tH/EIJ2F9>/v]6t=9>/v8DIAB @J-5N.8<;H-�7HSH2sw=- /�4�lOt=9>/v8DIJB @A- 0�IJ7f9>7_x
yoz3IJ0�/14VSHG5;H@^]`457H-8<;HIJ/EL{9�0|2F9>7�]6IA7F;=9>LH/E457HIJB�01;H4XW�- /10�w=- BK9>SH01-�tHIA457H0d4>l+9>@A@}BC;=9>/EG5- 0d9>/E-�tH/14[LHSHB - L_IJ7f9�@J2*450\8d- ~�S=9>@7�SH2sw=- /10�IA7�23SH@T8DIAt=9>/v8DIAB @J-	tH/E4[LHSHBC8DIA457ON=9>7HL{;=9>LH/14V7HIJBm01;H4XWY- /10�;=9 ,�-�264V/1-o23SH457H0 g
���C� ����m�|�Q���_�m� ���6���c�3�|�c�_�

� 7�9�2*- LHIJSH2�4�lo9�/E-Cl�/D9�BC8DI^,[-fIA7HLH-CZ��+N�8<;H-{,j- @J4VB IT8E]�4�l�@JIAG5;�86IA0F�D�����c ��+N�W�;H- /1-¡�`IJ0$8D;H-,.- @J4.B I^8\]`4�l�@AIJGV;[8YIJ7¡9Q,[9�B SHSH2 g y¢B(;=9�/1GV- Lft=9>/v8DIAB @J-�W�;HIJBC;fIA0�264�,jIJ7HG$9X8�9o,[- @J4.B I^8\]R£$¤¥� � IA7f8<;M-2*- LHIJSH2¦/D9�LHI§9K8D- 0©¨ª - /E-c7H«.4 ,R/<9>LHIp9X8<IJ457 g�k ;H-Q/D9�LHI§9K8DIA457¡IJ0�457H@T]�t¬- /12*IT8E8D- L�9X8m96t=9�/\8<IJB SH@§9�/�9>7HGV@J-­`®K¯ ¨ª - /1- 7H«.4X,_9>7HG5@A- °�±�W�IT8<;�/E- 0<tM- B(8�8<4$8D;H-�8</D9�B «64>l+8<;M-mt=9>/v8DIAB @J-5²
B 450 ­ � ³´ ��µ ® �H¶·� ±

W�;H- /1- ´ �¸£[ >� g e=4V/�8<;H-	W�9c,.- @A- 7HG>8<; ��¹V¹ 7H2RN k ;H-	/E-Cl�/D9�BC8DI^,j-�IA7HLM-CZf4�l�9�IJ/�9X8�8<- 26t}- /<9X8<SH/1-�º�»BK9�7_w}-o-CZ�tH/1- 0101- L�9>0c²
�¡� ³ ¶·¹�¼�¹j¶i¹5¹V¹5hV½5¾*¿ À³ ¹5�V¹ G3B 2`Á[ÂVÃ�Ä ºh.Å>��¶·h »6Æ ÁMÇ µ ® �H¶È� ±

W�;H- /1- À GQB 2 Á�Â IJ0�8D;H-39X8<264V0<tH;H- /EIJBQLH- t�8D;�9�7MLRº�IJ0�W�/EIT8E8D- 7�9>0�ºÉ� hV¹>�m¼�¹�¶·¹V½ ³ À�ÊÈË ÅcÌÍg z�IJ7HB -�RÎ ³ ¶i¹5¹V¹5h.Å 9X8 ³ 9K8D2�Nj8D;H-�¨ª - /E- 7H«[4c,f9>7HG5@A-QIJ0 ­_Ï ³KÐ ¶·� l�45/�/E- @§9K8DI^,jIJ0\8<IJBot=9�/\8<IJB @A- 0 ®Ñ´ Î ³ ±dIA7�9>7x
yozRl�/14V2 ® �Hg·� ± gfk ;H-c/E-Cl�4V/1- ¨ª - /1- 7H«[4c,�/D9�LMIp9X8<IJ4V7�l�/E452Ò8D;H-{x�yoz�IA0Q/D9�LHI§9K8D- L?IA7�9fl�-CWÓLH- G5/E- - 0W�IT8<;_/1- 01t}- BC8�8<438<;H-o01;H4XW�- /Y9XZ�IJ0 gk ;H-F- 7H- /1G�]�4VS�8DtHS�8s4>l¡¨ª - /1- 7H«.4c,�/<9>LHIp9X8<IJ4V7�t}- /mSH7HI^8st=9X8D;�IA0Q/1- tH/E- 01- 7[8<- L�w�]�8D;H-*l�4V@J@A4XW�IJ7HG- ~[S=9K8DIA457O² Ô�ÕÔ�Ö �Ø× Â:Ù Â� Â Ú ÛcÜXÝ Ç ¿ ³YÞ ³´ Â � Â ÃFß Ô ß�µ ® �M¶ Ë ±W�;H- /1- × Ù IA038<;H-ft=9�/\8<IJB @A-fBC;=9�/1G5-{9>7HL ß IJ0s8D;H-6l�/1- ~�SH- 7HBC]�4�l ¨ª - /1- 7H«.4c,?/D9�LHI§9K8DIA457 ÊÈË ½XÌbg e=/E452
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,.-0/21�3547698;:=<�>;?A@B: C�DFE
G;8;DF69DH<;I�C9JFK;LMJN69:OKPLQ<�69DR698;:�S�J(T7: UV: <;WF698XC5JY<;WH:	@Z:[6\S�: : <^]Z_�JY<;K`];a�LQI

bdc&e�fhg�i a[jlknm]Z_�o m]pa�qsr m o mt avuZa�wyx ,z-;{ � 3
S�8;: C|: g}c�~ a[����B� LVI�698;:n�B<;:�I�69C|>;�[69>;C|:�� D�<;I�6vJF<�6�/���8;:P65DY6[JYU�<�>;?$@;: C�DFE��� : C�: <;�7DOT�G;8;DF69DH<;IC9JFK;LMJN69: K�E�C�DH? JF<����=�sLVI�G;C�DHGZDHC\69LQD�<BJFU�65D�<�>;?A@B: C*DFE	: UV: �[65C|D�<;I�LQ<�658;:������Z4�JF<;K�698;: C|:[E�D�C|:H4E�C�DH?d658;:nJF@�D�T7:�?�: <�65LVDH<;: K�4�698;:�<�>;?$@;: CADFE �� : C|: <;�7DOT�G;8;DF69DH<;I�E�C�DH?�J^W�JY?�?�JN��C9JO�`I|8;DYS : C�LVI698;C|: :R69LQ?�: I¡?*DHC�:�698BJF<�698BJN6=E�C�DH?�JX8BJFK;C�DH<;LQ�¢I|8;DNS : CO/£��8;:�U¤J�65: C9JFU¥K;LVI�69C|LV@;>�65LVDH<¦DYE �� : C�: <;�7DOTUVLQW�876�LV<;L§69L¤J�65: K�@��`J¢W7JF?*?¢JnC9JO�¨LVI=JYUQ?*DHI\6	©hJ�6�D�>�6�69DPJ�ª m 1�«n?dC5JYK;LQ>;I¡JN6	I9:�J£UQ:[T¬: U
JF<;K�658;:K;:[69: �[65LVDH<¨JYC|:�J$LVI�698;:AD�C|K;: C�DYE m «N­�? a 4BS�8;LV�[8^LQI�?$>;�58^UMJFC|W�: C�658BJY<^698;:=6®�pG;LQ��JYUlJFC�:�J�DFE m ? a LQ<I5JN69: UQUVL§69:RK;:[65: �[69LQDH<�/£¯^DHC�: DNT7: CO4h658;: �� : C�: <;�7DOT`G;8;DF69DH<�K;: <;I|L°6|�¨K;:[65: �[69: K�JN6=I|:�JPUV:[T¬: U�LVI¡JPW�D¬D�K: I\65LV?¢J�65D�C�E�D�C�698;:*G;C|LV?¢JYC\�`W7JF?*?¢J���C5JO�¨: <;: C�WF�¬/*�¬D�?�:*DYE¥698;: �� : C|: <;�7DOT¨G;8;DY65D�<0I¡JYC|:�±�J��pUQ: LVWH8D�C�¯^LQ:*I|��JN6�65: C�: K¦LQ<y698;:£J�65?�D�I|G;8;: C|:*@�:[E²DHC�:�JFC�C|L°TpLQ<;WXDH<�698;:*WHC�DH>;<;K´³ mHmvµ 4lJF<;Ky698;:�<�>;?A@B: C�DYE�� : C|: <;��DOT¡G;8;DY65D�<;I+E�C�DH?¶JY<������=LQ<;L°65LMJN69: K$@��RJ m �+:[·´G;C�LQ?�JFC®�RW7JF?*?¢J�C9JO�¡LVI�D�<;U§� e «¡ª¸1�«�?X¹ aLV< � 1H«Xª}1H1�«n<;?ºJN6¡I|:�JXUQ:[T¬: U./A��8;: C�:[E�D�C|:H4�L§6ALQI�<;: � : I|I5JFC®�¨E�D�C�6980:*:[»�� LQ: <�6	K;:[65: �[65LVDH<�DYE¥·=¼��W7JF?*?¢J=C5JO�pI¥65D�>;I|:=C�:(©B: �[69DHC�I�� DHUVUQ: �[69LQ<;W �� : C�: <;�¬DOT¢G;8;DY65D�<0I E�C|D�?½658;:=�
�=�Z/
¾y¿|¾ ÀÂÁ¥Ã Ä£ÅÇÆ¦ÈyÉ�Ê ËNÌ ÍÎ É	Ê�É¡ÏyÐ¢Ä=Ñ Ò
Ã Ó*Ô£ËNÏyÔ ÕÖÉ=Ì È�Ï�ËN×PØyÉ

��8;: W7JF?*?¢J���C5JO�	©B>�Ù¡E�C�DH?ÚJ�I\65C�DH<;W�I|D�>0C�� :H4�I|>;�[8$JFI+698;: � C5JY@A<;: @;>;U¤J�4�LQI¥ª m «�¹ _®_ � ?£¹ a I|: �F¹ _JY@;DFT7: m �
:[·*4
S�8;LVUQ:���8;:y� DHI|?�LV�[��C5J �&,z@BJY�[�¬WHC�DH>;<;K�3¡©B>�ÙÛLQIPª m «�¹¬Ü`� ?£¹ a I|: �F¹ _ I\65Cv¹ _ JF@ZDNT7:m �
:[·*/���I|I9>;?*LQ<;W^JF<�:[Ýh: �[65L°T¬:¡�Z: UVKyDFE¥T�LQ:[SÞDFE�J�65: UV: I9� D�G�:R@�: LV<;W m « ¹¬ß I\65C$,\ª m�à C5JYK;LQ>;I[3v4h698;:I|LVWH<BJFU°�.65DY��<;DHLVI|:�C5JN69LQD�LV<£658;:�K;:[65: �[69: K^:[T¬: <H65I�LVI�ª m «7¹�ßN/���8;: C|:[E�D�C|:H4;L°6�LVI�<;: � : I|I5JFC®�n69D*: UVLQ?*LQ<BJ�65:@BJY�v�¬W�C|D�>;<;K�:[T¬: <769I�E�DHCX:[»�� LQ: <�6nK;:[69: �[65LVDH<´DYEAW7JF?*?¢J¦C5J��pIO/âá�DH<���LV?¢JFW�LQ<;W¦69:OUV: I|� DHGZ: In@�:[E�D�C|:K;:[T7: UQD�G;LQ<;Wy658;:�LQ?�JFW�LQ<;W�65: �[8;<;LQã�>;:^8BJYK´JF<´JY<;WH>;UMJFC�C|: I|DHUV>�65LVDH<�DYE$ª m à JF<;K�<;D¦@BJF�[�¬W�C|D�>;<;KC�:®ä�: �[65LVDH<s65: �[8;<;LQã�>;:H/�¼�DYS :[T7:OC 4�698;:�JF<;W�>;U¤JFCRC|: I|DHUV>�65LVDH<�LQ<�698;:^LV?¢JYWHLV<;W`69: �(8;<;LVã¬>;:XLVInª�« à { m 4698¬>;I�658;:*I|LQW�<BJFU°�.65DY��<;DHLVI9:*C9JN69LQD£LQ<y6980:*LV?¢JYWHLV<;W¢69: � 80<;LVã¬>;:¡LQI¡JF@ZDH>�6 m « a 65LV?�: I�@Z:[6|69:OC�658BJY<�658BJ�6DYEl<;DH<���LV?¢JYWHLV<;W*69: UQ: I|� D�G�: IO4�� DH<;I|LQK;: C�LQ<;W�DH<;U°�£658;:=JY<;WH>;UMJFC�C|: I|D�UQ>�69LQD�<å/��8;:ALV?¢JYWHLV<;W �� : C�: <;�7DOTPD�@;I|: C\T7JN69LQD�<^LQI�I|�O8;: ?�JN69LQ��JYUQU°�nI|8;DNS�<^LV<`ælLQW�>;C|:¡-0/ � / �� : C�: <;�7DOTXG;8;DF�
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/103254.687:9�;=<?>A@	BC7ED.6F0�GIHJ0�D.KL7:M5NPO�7RQ87SHJQT0�GI2U2WV�X�X$VY6JV[Z.\]QFB.68M^4I25B_QFBC7a`b 7R687RG�c.Medf0gX$V^250�GI2
Q!7eHRB�G.0Lhi4I7j;k@	BI7l0�X$V^2i7%M^NmQTBI7�Kg032^B?Q+X]7[V5\n4�6!7eO]o�0gQTB$QTBI7lQ!7JK37S\FHeM^D17�pqV^\T03H[V�K�K�Zr687RD�687S\F7JG?Q!\sQFBC7
\nB�V�Dt7%M^NmQTBI7u7JK37eHRQF6!M5G.vwDtMi\n0�QT68M5G�H�V^\FH�V5O.7ixyo�B�03H!B$0L\	7RKLM^GI2yV�Q!7eO*V[K3M5GI2�QFBC7%\nBIM[o�7R6lV�zW03\{0�G$QTBI7
O|0g6!7eHRQF03M^G*Q!M�QTBI7�M5p?}T7eHRQ%V[Q�o�B�03H8B$QTBI7uQ87RK37e\FHSM5Dt7%03\lV[0gX]7SO"~=�^95��;
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1 TeV Gamma Ray1 TeV Gamma Ray 3 TeV Proton3 TeV Proton

,.-0/214365�7�897�:<;
=?>�-0@(ACB�DE 5F365HG�I?JLKM-ONPA2/Q5LR�J2S<APTU;V5HWX/?A(N	NPA�3FAL=ZY[B05FS]\H^
ACG�_`A	a�;V5HW�>�3bJ2\bJ2G
Y]3c-0/2d4\F^H8U;
de5�_�J2\bRf3b5F>4365LRc5HG�\�\gd�5�>hJiRj-O\c-0J G�RkJ S DE 5H365FG4I4JLKP>�deJ2\bJ2GeR�J Gl\gd�5�SmJ�@(ACBn>�B[A(Ge5	A(Ge_
>4d�J \6J G�RkAC365�_�5H\65o@F\b5L_$pq=*A(GrA(3c3HAL=$J S+s+tu;�RL8
;
de5�RcJ 1�36@o5�-]R
B0J�@(AC\65o_ZA(\�\cde5�@L5HGq\65H3fJ SV\gd�5
v 5FB0_*J S<K�-05FwxY]yq^+SmJ23�p.J \cd$>�-0@F\g1�3b5LRL8z;
de5kB[AC36/i5�Rc{|1}A(365oR�365H>�365oRc5FG�\ v 5HB0_�R�J2S+a2~k�`a2~(8

�F�q����� �q�0�]� �C�F� �������F���r�6�C�.� �C�o�����Z�|�e�*�?���0�Z�|�q�*�����o���P���4�Q�?�
���m�|���q�$���h�*�0�Z�|�q�*�0��� �q���H�]��� �6� �
�F�*�����$���H�i�b� �C�o�0�q� �?�+�o�����F���Q�k� �����C¡�� �]�q���*� �4�����e�F�P�F���	�¢���Q�|�V���m�|�����?��� �6�2���6� �H� �e�F�U�o�����H�.�?�£�
�|���F���¤�2�0� �C�o�6�q��¥j���q�H���F�H�����Q�|�H�Q�?���q¦
�����0�2�§�]�u� �]�������Q�o� �¨�?�0�q�����o���¤�H���i�k� �$�i©}�0�u���|�o�|�]�0� �k�F�ª�o���
���0�H� �C�F�]�����o�ª�F���«�����6� �C�Z�i�P�����]�C�¬�o���Z�o� �0�2�H� ���£�r�]�u�?�0�u� �V��­��`�ª�H� �H®��O�i¦r¯° � �6�2���4�Q¡§�0�Z�|�q� �$�?�
�4�?�*�Z���F�2±}��²i³c���|�u�`�i¥j�F�i±u�0�Z�|�q� �H´�µ
� �]�������Q�o���F�P�F�����F��®��H� ���0�l�o����¶.� �0�l�?�z¡}�]�C�·��¸��`�o���	�|�o��� �
�.�|���V¦ ¯° � �H� ���4�Q¡·�]�`�?��� ����®��U�o��� ���H�u�0�(¥j�F�2±���®�� �]� �£²i³c�.�?���6�q���0���0�Z�|�q� �H´�µV�.�Q¡4�f�o�|�����q�¹���0�H� �C�o�0�q���
�0���F�h�U¶.� �0�Z�|��¡}�]�C�º�6�C�.� �C�o�0�����o�����o�|�����q�¹���6�]�`�?�c±u���]�6� �C�o�0�q�����|�n�o������®�� �]� ���?���*�F�����0�H�6� �q®��[�?�H�O�b±
�|�V�o�����H���i�k� �k�h�C¡e� �0�q���*� �4�Q�

» �r�o���	�0�Z�|�q�0�h�$�F� �C�����]¼e®��q¦��]�`�?��� ���?�6�M���C�o� �C�F� �«��±¤�|�«�]�`�?���]���u�Q�|�u� �o�$� �����H�]�b�o�0���*�|�
�Z�|�e±
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Centroid

Width

Length

Distance

Source

Alpha

/103254�687�9�:<;.=+>?7A@�BC0EDF0HGIBJG5KL0EMONI2P7?QRNS6TNSMU7TD!7T6!VW:

X�Y[Z�\I]_^`\a\AbRcPd�egf3eihjf3k.lRmAn*oRp<oRprq�fHs3st^u\*vAwx-.y{zC|'b1^u\�\AbRc`d'e[}~b1^x}$^��1^umT^u�*nS}~n5mAfH�x^P}Tf3c.ei�1^u\An5�gc.e
� }8}~fHeRkU^ueJn5s3sHf3�R\An�}~c�}~bRng�� n5m8n5eR�CcI��f3�J^uk{n5\�fH\�nS��n5�S}~f���n�fHeJnS��}~mT^u�S}Tf3eRk�}TbRn���b1^`m~^`�S}~n5m8f3\!}~fH�5\�m8n5��lRfHmAn5�
}Tc[n5eRb1^`eR�5n�kC^u�*�r^x��m~^P�g\Af3k.e1^usH\[��z{yP��piZ�b�nrf3�J^uk.n��1^`m~^`��nS}Tn5mA\*k.n5eRn5m~^`s3s���lR\Tn5��f3e }~bRn�fH�r^uk.f3eRk
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�{j)uEv-z pCr{eBmCm�u�r�pCz{e~�#eBd��^hsg#f�u�eQ��h�g7pCz{eX����x+�-osr{�Ku�m�}{mDeQgi}{d�uEr�nco�d�uE�{jCobpCuEr{vMpCz{eX����xXm��V��z#o���pCe&j?���Sw

� r�pSz{e����~� ecosnBz��{}{d�mCe>gij)h�l�eco�nQz��?��x�uEm^�#jDmVp>oslK�{d�uN�#eB���to�r{��pSz{eBr��{uNf�uE�{eB��uEr�pCh�g�h�}{j
�{}{d�mCeBm&w|xXz{eBmDe:osjDeamDeBr�pMpSh�o�r �|¡U�5��o¢�{u�mCnBj)uElauEr#ocpSh-j&�Jo>¡U�£nB}{j)jDeBr�pUlah�r{u<pSh�j|o�r{�¤oZmC}{lalKu�r{v
nBu�jDnB}{u<pbw|xXz{ea�{}{d�mCeamDeBr�p�pSh�o>mD}{lalKu�r{v>nBuEj)nB}{uNp+uEm]o��{�{eB���HuNpCz�pSz{h�mDe�hsgtpSz{eahspSz{eBj^k&¥>nQz#osr7r{eBd�m&�
osr{�^pCz{eBr¢h-}�pS�{}�p~o�m�o�¦)§�u�r{eco�j~¨�}{lK©7w�ª�o�nQz:�{uEmDnBj)uElauEr#ocpSh�j?v�u<f3eBmtosrZh�}�pS�{}�ptuNg�pCz{e�u�r{�{}�p�eQ«�nBeBeB�{m
oX�{jDeBmDeQp	dEeQf�eBd¬�-o�r{�]pSz{u�m?h-}�pS�{}�p	uEmymCeBr�pJpCh+oMxH¡U�5�-o�mDnco�d�e&j?o�r{�KoMmD}{lalKu�r{v|nBu�jDnB}{u<p�obgqpCeBj	�{uNf�uEmDuEh-r�w
x�z{ea�{uEmDnBjDu�lKu�r#obpCh�j�h�}�pC�{}�p�mCeBr�p+pSh­o�mD}{lKlauEr{v®nBuEj)nB}{uNp�uEm^o�d�mCh®os�{�7eB�¯��u<pSz pCz{h�mDe¢h�g~pCz{eZhspSz{eBj
k&¥]nQz#o�r{r{eBd�m&�7osr{��h-}�pS�{}�pMo�mHo¯¦)°HuNpU¨�}{la©7w

x�z{e®¦)§±uEr{eco�jM¨�}{la©¢o�r{��¦)°HuNpU¨�}{la©Kh�}�pS�{}�pCm�gij)h�l²ecosn9z��X�~�³osjDe]o��{�{eB��pCh�v-eQpSz{eBjXu�r�dEu�r{eco�j
g¬osr�´OuEr¶µch�}�p�lah��{}{d�eBm&�¶o�r{��o�j)e�}{mDeB�·pSh¢v-eBr{eBjSobpCe�o^pSj)uEv-v�eBj��{}{dEmDeUgih-jMjDeBnBh-jD�{u�r{v¢�#obp[o�w�¸JuEv-}{jDe�¥�w/�
mDz{h&�Hm5oK�{dEh nB�Z�{u¹o�v-jSoslºh�g�pCz7e]eBd�eBn9pCjDh-r{uEnBm�nBuEj)nB}{uNpCmHgih-j�v�eBr{eBjCobpCuEr{v>oKl:o�mVpSeBjH�7}{d�mDe+g�h�jMosr®eQf3eBr�p
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hNiFj"k9k�lbi2m

n�o i�lbp"lbqrh`i5s9tuj"qbv	qbj"iFq o jWh�w/xyvShCzSs[{uiFlbvFlrh�hNwuiFlbvFwus9p"|}pKlr~�lbp"v,��s�i�xyt}lr~�lbt�hShNiFj"k9k�lbi�xyv��[lbt hNjKs�tVlb|
x��usy~�l9m��,wulr�Pw/x2~�l��/lblbt�q�x�pKj"�ui`x�hNlb| o vNj"tuk���s9t hNl��*xyi5pKs�vFj"� o p�x�h`j"s9tuv����7{u{�lbtu|VjW�?�S�$x�tu|PhNwul
vChaxytu|/xyi5|�~�xyp o l�s���hNwul�tuj"k9w h�vF�����/xyqr��k�iFs o tu|�p"jKk�w�h�m��,wul�{ui5lbvFlbtDhXhNwuiFlbvFwus9p"|uv qbs�iFi5lbvF{\s9tu|uv$h`s
¡ {uwus�h`s�lbpKlbqrhNiFs�tuv'��s9i
h`wul7|uj"vFqbiFjK� jKt/x�h`s�iFv*j"t¢h`wul	�S�*�}v,x�tu| � |uj"vNqbi5jK� jKt/x�h`lb|�£
�}�,v'��s9i
h`wul�¤5¥�j¦h
§ o � ¨�j"t�x2~�lbi`x�k9l9m

© �	x�hNiFj"k9k9lbi${ o p"vFl�j"v k�l2tulbiNx�hNlb|«ª¬hNwul�|/x�hrx�{ui5sDqblbvFvFlb|�� �­h`wul}�S�*� x�iFl�vFlbtDh�h`s®x�� lb�[s�iC�
� s9| o p"l�j"t�x��¯���}�	��qbiNx�hNl9m¬�Swul	�'�	������vC��vCh`lb�°j"v¯qbs�tDh`i5s9p"pKlb| ���[x�t±s�tD²³�/s�xyi5|±� jKqbi5sX{uiFs�qblbvC²
vFs9ibª���´9µ �9¶�� ª jKt z�wuj"qrw±x�iFl�x�puh`j"�[l�s9{�lbi`x�h`j"tukXvC��vCh`lb�·ª n�§D¸ ª sy�«� o p¦hNj¦²ghaxyvF��j"tuk�q�xy{/xy�uj"pKjWhF��j"v o vFlb|«m
�,wul�|/x�hrx�xyi5l	i5lbqbs9iF|ulb|�s�t�x�t�µ�� �¹~�j"|ulbs$hrx�{\l o vFjKtuk�xyt�º�»	�	�
¼���º�xytu|�q�x�t��\l	qrwulbq`�9lb|�x�tu|
x�t/xypW��½blb|�� �·x$zSs�iF��vChax�h`j"s9t�jKt�¾¿s�s9� lbi`xDm

© t­� o k o vCh±À ¸9¸ ¡ ªÁxÃÂ7p"s9�/x�p'£�s9vFj¦hNjKs�tujKtuk § �Dv5hNlb�Ä�AÂ	£ § �`ª\z�j¦hNw�xyt�x��uvFs9p o h`l¢xyqbq o iNxyqr��s�� ¶��9�
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LNMPO&Q�R�S9LNTUSWVYX+Z[X\V^]`_2TNaNb$OKQ&_-aNL2c;d$LNegfih�jWkNaNb$MPO&MmlnO&oPOKd�LNMpcqSrb�b$O&TtsvunwNOxV�XiZyXiV^]`_2TNaNb�O
]zO{SrMPaNoPO&M4c|wNO\c|d�]`O}TNd�~�O&oPO&LNQ&O&M��FO�c)l4O&O&L�c|wNO�fih�j�kNaNb$MPO}SrLNT[c;wNO�kNaNb$MPO\��op_�]�_-aNo�Q&o)��MpcqSrb�Q&b�_2QB��R
l�wNd$Q|w�w"SrM�SzTNopd���c|d�L�e`o;S�c;O�_9��� �@�6��� R�O���O&o)��M;O&Q&_-LNTtR"SrLNT�c;wNO�TNd�~�O&opO&LNQ&O&M�SropO=oPO&Q&_�opTNO&T�l�d�c;w�c|wNO
T"S{c�S\d�L�O���O&o)�}c|oPd�e�e-O&oPO&T�O��2O&L�c{s���cnd$M�k�_�MPMPd$�Nb�O�c|_�e�O�c�SrQ&Q&aNo;S�c|OiS9oPopd��2S9bNc|d�]`O&M�_9��O��2O&L�c|M�Q&_�opoPO&Q�c;d$LNe
c;wNO&]���� c;wNOic;d$]`O\TNd�~�O&oPO&LNQ&O&M@s

¡ S�cqS¢opO@Q&_-oPTNO&T£S��¤c;O&o`SrLWO��2O&L�c=c;oPd�e�e-O&omQ&_�LNMPd$M)cm_9�\SyopaNL¥L�aN]��"O&o&R�SrLWO��2O&L�c}L�aN]��"O&o&R	Q&b$_2Q��
T"S{c�S�d$LNQ&b�aNTNd$LNe`_�a�c;kNa�c|Mn��oP_-]¦c|wNO}fih�j�]`_2TNaNb$O�RN_-a�c|kNa�c;M���op_�]§c;wNOmVnV�ZyM�¨�u ¡ V©Q&_-aNL�c|M@RNX ¡ V
Q&_-aNL6c;M{R�Q&_�aNL�c|M�_9�tc|wNO�MPQ{Srb�O&oPM�S9LNT ¡ V¥Q&aNoPopO&L�c|M�ª	S9LNT�M;O��2O&o;Srb��2d$LNTNM�_9�t«FSre-M{s��GL�c;wNOiM)c|O&opO&_�MPQ&_�kNd�Q
_-�NM;O&oG��S{c|d�_�L¬l�d�c|wv­Y�;f+®nX�u�Rtc;oPd�e�e-O&omMPd$e-L�S9b$M S9oPO�M;O&L�c�c;_¯O{SrQ&wg_9c|wNO&o���d�S¢aNLNTNO&oPe-oP_-aNLNT¥Q{S9�Nb$O&M@s
u�wNO�c|opd$e-e�O&onMPd$e-L"Srb�M���oP_-]§­Y�;f+®nX�u°SropOioPO&Q&_-oPTNO&T¢S9M�«FS9e�M�d�L2c;_zT"S{c�S�s
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CEDGF9HJILKNMPOQIRHJSTMUIWV;XZY\[LKNHJ]_^R`aOQ]bMUHJIcKdYeKNMPOQITOgfihjYgF9FkYelm]NYJn�MUFkY\hQHJD_MUDpoqHJ]rn�DsHJIRDtMuKNMuoqHBKsOvKNXRH

[ROwDsMuKNMPOQIxOgfaKsXRH9DtOQyR]bzJHGMUI{KsXRH?|ZHJ}US~O\faoLMUHd���G��XRHJ]tHdf�Ow]tHQ`*M�K�MPD�MPF_[�OQ]rKdY\IqKiKNO�zeYg}PMU�R]sY5KsH?KN]sYgzJ�qMPIRh
Y\zJzJyR]NY\zdn9O\f*KsX�H�KsHJ}UHJDtzJOQ[�H�f�OQ]�DtOQyR]bz@H�MPSRHJIcKNMu|ZzeY5KsMUOQIRD��EMuKNX�Y\I�YgIRhwyR}�Y\]�]tHJDtOw}UyLKNMPOQIBO\f����w�@�U�w����XRH
hjYgF9FkYelm]NY=n�DtOQyR]bzJHpzeY\IRSRMUSZYeKNHJD�]tHdo�MPHd��HJS�MUI~V;XZY\[LKNHJ]���Yg]bH?IROgK��R]bMUhwXcK�Y5K�Ow[LKNMPzeYg}��EY@ojHJ}UHJIRh\KNXRD@`
Y\IRSG��H�zeYgIRIRO\K�SRMP]tHJzdKs}�nG|ZIRSBKNXRH�[ZOQDtMuKNMUOwI�O\f�Y\IqnGDtOQyR]tzJH�MUI�zJOwyRIqKsMUIRhp]NYeKNHJD�O\f KsXRH�¡�¢���De��£�O5��l
HdojHJ]@`�zJOQyRILKsMUIRhk]sY5KsHJD�O\f;KsX�HG¡�¢���D�MUIRzJ]bHeYgDtH9O5��MUIRhkKsO3�R]bMUhwXqKiDbK¤Yg]bD�MUI�KNXRH?|ZHJ}PS{Ogf�o�MUHd�¥�_¦cMUIRzJH
KsXRH_§L�©¨�FªKNHJ}PHJDszJOw[«HGMPD�F_OwyRIqKsHJS{OQI¬Y\I¬Y\}�KblrYg­JMUF?yLKNX{F9OQyRIcK?Y\IRS{KNXRH9MPFkY\hQMPIRh�zeY\F_HJ]sY3MPD�|R®�HJS
KsOkKNXRH9]bHd¯ZHJzdKNOw]@`�KNXRH?|ZHJ}PSxO\faoLMUHd�°]tOgK¤Y5KsHJD��EXRHJI±KsXRHpKsHJ}UHJDtzJOw[ZH9MUD�Ks]NY\zJ�qMUIRh3YB[ZOwMUILK�O\f;KNXRH9Dt�jnc�
��XRHJ]tHdf�Ow]tHiMuKEMUD�[�OQDtDtMU�R}PHiKsO_zeYg}PMU�R]sY5KNH�KNXRH�KN]sYgzd�wHJS�[«OwMUIcK�yRDsMPIRhpKNXRH�]tOgK¤Y5KsMUIRh_D²K¤Yg]t}PMUhwXcKEDsMPhQIZY\}UD@��C
F9HdKNXROwS{KNO�zeYg}PMU�R]sY5KsHBYBKN]NY\zd�wHJSx[�OQMPIcK¥MPI±KNXRH9|ZHJ}PS~Ogf³o�MUHd�,yRDtMUIRh�D²KdY\]t}PMUhwXqK�MUD�[R]bOQ[«OwDtHJS~MUIvKNXRMUD
zNXZYg[LKsHJ]@`LYgIRS�MuKNDEYgzJzJyR]NY\zdn�MUD�HJD²KNMPFkYeKNHJS3�qnBDtMUFpyR}´Y5KsMUOwI*�
��XRHJ]tH±Y\]tH3ojYg]bMUOwyRDGHJ]b]tOw]tD_�EXRMPzdX�zeY\yRDtH±YvKs]NY\z=�jHJS�[ZOwMUILKkSRMuµ¶HJ]tMPIRhvf�]bOQF(KsXRH�zJHJILKNHJ]pO\fiKsX�H

zeY\F_HJ]sY�·cKNXRH¥DtHdKtKNMPIRh_HJ]t]bOQ]�O\f�KsXRH�zeY\F_HJ]sY9[�OQDtMuKNMPOQI���M�KsX¸]bHJDt[ZHJzdKEKNOpKsXRH�]bH=¯ZHJzdKsOQ]J`RKNXRH�HJ]t]bOQ]EMPI¸Y
SRMP]tHJzdKsMUOwI�Ogf�KNXRH�KNHJ}PHJDtzJOQ[«H�f�]tOwF�YpzeYg}PzJyR}�YeKNHJS�SRMU]bHJzdKNMPOQI¸Y\IRS�KsXRH�HJ]b]tOw]EMUI�KNXRH�KN]sYgzd�qMUIRh_[R]bOQhw]NY\F
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