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��¢



t Iu��v�ó�H����¤£"�BwÇñ�Ixf�ò(ó�Iyf�ô�f�ó�I ò(ñ�� c HpzS{0¥g~
I$ñ�fhH�ó�ø�þeõu÷  Ãò(ñ�� �	�

¦ , < § [ < � 5 �L0[ 5 L�M �� 5 �QR[ 5 QSM � <©¨  ` O � `¦ � < § U < � 5 �U [ 5 U M �� 5 �QR[ 5 QSM � <«ª � �r¬  �! ` O ��` üò(ñ��iH ò�� ð ò(ñ�� c H4I$þlf ð Hló8H c ò�fhIÿ�H ý ð ò(þ8H � H�f���H�H,ñ�f���õÃò��g�ò���H,ñpfeþ8Iy��H,þ��
® <W¯�°8±�² 5 �L0[ 5 L0M5 �U [ 5 U M\³´ <b¯�°8± ² 5 �U [ 5 U M5 �QR[ 5 QRM ³µ <W¯�°�± ² 5 �QS[ 5 QRM5 �L�[ 5 L0M ³#¶· ñ�f ð H � õ c ÷RH,ñ&þ�fhH�I$ñ2ý�òuó�ò(ø�H�f�ó8Iu�,ò�fhI!õ�ñof ð H õ�ñ c ô���õ�ø�ý c H ù H c H�øoH�ñ�f�þ ú v&ýqf�õ&fhH�ó�ø�þõ(÷õ�ó8��H�ó�¸¹�|KZYh! ú òuó8H 5 L0[ ò(ñ�� 5 U M òuñ��&f ð H�ý ð ò(þ�H,þ�µÃò(ñ�� ´ � ò(ñ � Hl��I!ó8H��0f c ônó�H c ò�fhH��f�õ�f ð H�ø��

5 U M < � 5 U M � º�» 6�¼ ü 5 L0[ < � 5 L0[ ��º�» 6¤½ ¶ï0ð HËò(ñ�� c H,þÈõu÷¾f ð H�weñ�Iyf�ò(ó8Ixf�ô ï ó8I$ò(ñ�� c H ú õ�ó='�v�ò(ñpf8IyfhIyH,þÈþEf�ó�Iu��f c ô ó8H c ò�f8H���f�õ�f ð H�ø úò(ó8Hnò�����H,þDþ8I �"c H � ôq��Iy¿	H,ó�H,ñpf)H ù ý	H�ó8I!øoH�ñ�f�ò c fhH�� ð ñ�Iy'�v"H,þ��lwÇþ8I!ñ���f ð HÀf ð I!ó8�Òó8H c ò�f8I$õ�ñ5 �L�N 5 L0[PO 5 �QSN 5 QR[PO 5 �U N 5 U [ <ÁV ú õ�ñ�H&�,ò(ñ � v�I c � òuñ õ�f ð H,ó4weñ�Iyf�ò(ó8Ixf�ô ï ó�I ò(ñ�� c H�z;þ8H�Ht Iu��v&ó8H��^���e£�~ ú ò(ñ"����H0/�ñ�H4f ð Hnòuñ�� c H��
´ N <W¯�°8± ² ¬ 5 �U [ 5 U N5 �QSN 5 QR[ ³ ¶ zE���¤¢�~

Â þlIxf¾�JI cucZ� HÇþ ð õ;�Nñ úaÃsÄ j � �JI cuc ý c ò ô�ònøöò$Dõ(ó�óDõ c H)I$ñ�f ð HÅ��H�f8H,óDøoI!ñ�ò�fhI!õ�ñ�õ(÷Tf ð Hò(ñ�� c H ´ N �
�;Æ



Ç.ÈEÉ ÊÌË ãqÍ¸æHéÀçlå�ãÒå�ã2ì æ�Î2î áäã2å¡æèç é�å¡ærê ëÕé å�çhãÒìhí¡î
Ï ò(ó8I!õ�v�þlH ù ý1H,ó�I$ø�H,ñpf�ò c ø�H ò(þ�v�ó8H�øoH�ñ�f�þ.÷`ó�õ�øÐf ð H Ã �BÑ ú f ð HÀ� ¬ ÷;ò��0f�õ�ó�IuH�þ0ò(ñ���f ð Hï H¡ÿ(ògf�ó�õ(ñ�ò(ó�H�v�þ8H��Wf�õÒ��õ�ñ�þ�f�ó�ò�I!ñ�f ð H�v�ñ�Ixf�ò(ó�Iyf�ô�f�ó8I$ò(ñ�� c H��ÐG�f ð H,óÒõ � þ�H,ó7ÿ(ò ��c H�þH ù f�ó�ò���f8H��ª÷`ó�õ(øÓf ð H�� N þDô9þ�f8H,ø òuñ��Mñ�õ�fZò(ý&ý	H,ò(ó8I!ñ��Ô��I!ó8H���f c ôÅõ�ñ�f ð HowÇñ�Ixf�ò(ó�Iyf�ôï ó�I ò(ñ�� c H��JI cucT� H4�,õ�ñ&þ8Iu�"H,ó8H���f�õÁõ��
Õ¾ÖS×JÖ�Õ Ø¹ÙJÚÜÛpÝ"ÚÜÞÅßáà©âPãBÛ�äÅå"âsà©âPÞ�Ý#Û
� H4/�óDþ�f c I!þ�flf ð HÀH ù I$þEfhI$ñ"��ø�H òuþ8v�ó�H,ø�H,ñpf�þ��

æç� 5 L0[ �9ò(ñ��Ò� 5 QR[ �� ø�H,þDõ�ñ�þ4�,ò(ñè�"H�� ò ô�f ð ó�õ�v�� ð f ð H�{.é êZò(ñ��ë{.é ìëf�ó�ò(ñ�þ�Iyf8I$õ�ñ�þ���í#H�øoIc H�ý"f�õ�ñ"Iu�l��H�� ò ô9þÎõ�¿^H�ó�þ�òÈó8H c ò�f8I!ÿ�H c ô c ò(ó���H � ó�ò(ñ�� ð I!ñ�� ÷`ó�ò��0fhI!õ�ñiz î � V�ï ~Àòuñ���,õ�óDó8H�þ�ýõ�ñ���I!ñ��Ãø�H òuþ8v�ó�H,ø�H,ñpf�þ)� ò(ñ � HI!ñpfhH,óDý�ó8H0fhH���v�þ�I$ñ�����H cuc H�þ�f�ò ��c I!þ ð H��f ð H�õ�ó8H0fhIy� ò c ÷`ó�ò(ø�H��Îõ�ó8*Z� ï0ð HËó�H c ògfhI!ÿ�HZó�ògfhH#õ(÷�� ð ò(óDø c H,þ�þ õ ÿ�H,óÀ� ð ò(óDøoH���{ð ò���óDõ�ñ�þlþ8H�øoI c H�ý"f�õ�ñ"Iu�&��H�� ò ô9þ.I!þ ý�ó�õ(ýUõ�óEfhI!õ�ñ�ò c f�õ�f ð HËþ�'�v�ò(ó8HËó�õ9õ�flõ(÷¾f ð Hó�ò�f8I$õ�ñ^� � 5 L0[ �� 5 QR[ � < K�]¬ ð0ñ` ¨ � ` O �� ` ü zE����Æ�~
ò(ñ��iIyfNò cuc õ;�Nþlf�õ�ø�H òuþ8v�ó�HÀf ð H c H�ñ���f ð õ(÷�f ð Hhþ�Iu��H Â j�õ(÷òf ð Hw ï �

æôó�õ M· ñôf ð Hií�f�ò(ñ���ò(ó���mÔõ#�"H c ú ��ö ¬ ��.öÃõ�þ���I cuc ògfhI$õ(ñ�þnõ�����v�óZÿ�I ò�f ð H2þ�õ�� ò cyc H��� õ ù ��I$ò���ó�òuøÃþ�� ï0ð H���õ�ø�I$ñ�òuñ�f�ý�óDõ#��H,þDþ¹I$þ�f ð HÔõ�ñ�H�� ð H,ó8H òè÷EøXùú'�v�ò(ó8*I$þ�H ù � ð ò(ñ"��H��T� ï0ð HÔøöòuþ�þ���Iy¿	H,ó�H,ñ���H � H�f���H�H,ñûf ð H ð H ò ÿ	ô ò(ñ��úf ð H c Iu� ð føoH�þ�õ�ñ&þ)H�Iu��H�ñ�þ�f�ò�fhH�þNõ(÷òf ð H� ö ¬ �� ö þ7ô9þ�fhH�øü� ò(ñ � HÀ�Nó�Iyf�fhH,ñ ò(þ0÷`õ cyc õ;�Nþ��
ó�õ M <Óý `þÿ�� ` õ ` � � [�� ��� U ! ¦ ` K��
	y� �J¬ � #! ` O �� `�� õ����� ` �������Äü zE�����p~

� ð H,ó�H � ��� U !�I$þlf ð H · ñ�ò(øoI�� Ã I$ø´÷Rv�ñ"��fhI!õ�ñ����
�èò(ñ���� U < õ `U���� `� ú õ U I$þlf ð Hf�õ�ýÀ'�v�ò(ó�*ÈøÃò(þ�þ ò(ñ"�� [ I!þTf ð HØý1H,óEfhv�ó � ò�f8I!ÿ�H! Àjl� þ ð õ(ó�f��9��I$þEf�ò(ñ"��H#" Ã Gô��õ�óE�ó8H���fhI!õ�ñT� ï0ð Hnþ�� ò c H ÷`õ�órf ð HH�ÿuò c v�ò�fhI!õ�ñ2õ(÷òf ð õ�þ�H.��õ�ó�ó�H��0fhI$õ(ñ�þÅH�ñpfhH,ó�I$ñ���I$ñpf�õ� [ ò(ñ��qf ð Hló8v&ñ�ñ�I$ñ"��õu÷%f ð HÀ÷�'�v�ò(ó8*2øÃò(þDþ ð ò ÿ�Hf�õ � HÀ��H0/�ñ�H��ÔI$ñ ò��,õ�ñ�þ�I$þÜ�fhH�ñ�f¾��ò ô�� ï0ð HNÿ(ò c v�HNõ(÷	� [ <]V ¶�$%$'& V ¶ V � ð òuþ � H�H�ñöõ � f�ò�I!ñ�H���I$ñ(�*)��ò(ñ�� ú I!ñõ�ó8�"H,ó�f�õ � H=��õ�ñ�þ�I$þ�f8H,ñpf ú f ð H ø�H ò(þ�v�ó8H��+ÿuò c v�Hzõ(÷Pf ð H ýõ c HÅf�õ(ý¹'�v�ò(ó8*Ãøöòuþ�þ ú
���



õ � f�ò�I$ñ�H�� � ô�jl� t ò(ñ"�ú�,+���õ cuc ò � õ(ó�ò�f8I$õ�ñ�þ ú õ U < � �
-/. ¶ ÿ & � ¶*0 !�14H Ï32 ��`�x��+�� ú&ð ò(þlf�õ � H4�,õ�óDó8H���fhH����&õ$�Nñp��ò(ó8�&þ � ôë� - & � !41ÀH Ï52 � ` � ï0ð Hhó�H,øÃò�I$ñ"I$ñ��÷;ò���f�õ�ó ú �	`�� ��,6� ú H,ñ���õ#�"H,þ�f ð H�I$ñ&÷`õ�óDøöògfhI$õ(ñnõ(÷ñ�õ(ñ#��ý1H,óEfhv�ó � ò�fhIÿ�H7 Àjl��� ï0ð H�,õ�ñ&þ�f�òuñ�f8�� � f�ó�ò(ñ�þ c ò�f8H,þ4f ð H�þ�Iu��HÃõ(÷¾f ð Ho� ø�H,þ�õ(ñë��ò ÿ�HÃ÷Rv&ñ���f8I$õ�ñÕò�fÀf ð Hõ�ó8Iy��I$ñ^� ï0ð H � ò��+÷;ò���f�õ�ó ��� � I$þzò c þDõ¹I$ñpf�óDõ#�"v���H��Ôf�õ¹f�ò�*�H&I!ñpf�õ2ò����,õ�v&ñ�f ò cucýUõ(þ�þ8I ��c H4�"H�ÿ�I ò�f8I$õ�ñ+÷`óDõ�ø ÿuò���v�v�ø þ�ò�fhv&ó�ò�f8I$õ�ñÒò(ý&ý�ó�õ ù I$øÃò�fhI!õ�ñT� ï0ð H ÿ(ò c v�H�þõ(÷¾f ð HËñ�õ�ñ���ý1H,ó�f8v�ó � ò�fhIÿ�H9 Àjl� ý�ò(ó�ò(ø�H�f8H,óDþ:�� � ú ��, � ò(ó�HËõ � f�ò�I$ñ�H�� ÷`ó�õ�øc ò�f�fhIy��H� jl� �,ò c ��v c ògfhI$õ(ñ�þ�� ï0ð HÈø�H ò(þ�v�ó8H�øoH�ñ�f.õ(÷�ó�õ M ��I!ÿ�H�þ0ò���õ�ñ�þ�f�ó�ò�I!ñpfõ�ñqf ð H c H�ñ���f ð õu÷òf ð Hlþ8Iu�"H Â,; õ(÷òf ð HwÇñ�Ixf�ò(ó�Iyf�ô ï ó�I ò(ñ"� c H��
æôó�õ M � ó�õ Nï0ð H���öN ¬ � öN f8I$ø�H�õ(þ8��I cuc ò�fhI!õ�ñÅ÷`ó8H�'�v�H�ñ���ô ú � ð Iu� ð �,ò(ñ � Höó8H c ò�f8H���f�õÔf ð Høöòuþ�þ���Iy¿	H,ó�H,ñ���H � H0f���H�H,ñ�f ð H c Iy� ð fËò(ñ�� ð H ò ÿ	ôCøÃò(þ�þ�H�Iy��H,ñ&þ�f�ògfhH,þËõ(÷)f ð H��öN ¬ � öN þDô9þEfhH,ø ú I$þ+ý�óDõ�ýõ�ó�f8I$õ�ñ�ò c f�õ�f ð HÅþ�'�v�ò(ó8HÅõu÷f ð Hû� 5 U N �\H c H,ø�H,ñpf��"ÅH�� c H���fhI!ñ���f8H,ó�ø�þöõu÷nõ(ó8��H�ó�¸¹�|K _ ! ú � 5 U N �%I$þ¹I!ñ���H�ý	H�ñ���H,ñpf2õu÷�� Jò(ñ"�Ð��	�ï0ð HÒøoH,ò(þ8v&ó8H,ø�H,ñpfËõ(÷Åó�õ N f ð H,ñô��Iÿ�H2ò þEf�ó�õ(ñ����,õ�ñ�þEf�ó�ò�I$ñpf#õ�ñ f ð H2ñ�õ�ñ#�ý	H�ó�f8v�ó � ògfhI!ÿ�H: Àjl�¿ý�òuó�ò(ø�H�f8H,ó7� `=< ��� < � ï0ð Hló�ò�f8I$õ � H�f���H�H�ñ�f ð HÈÿ(ò c v�H�þ0õ(÷f ð H#øÃò(þDþ4��Iy¿	H,ó�H,ñ���H � H0f���H�H,ñèf ð H#øÃò(þ�þ4H�Iu��H�ñ�þ�f�ò�fhH�þ øoH,ò(þ8v�ó�H��ëI$ñ�f ð H�� Mò(ñ��iI$ñ�f ð H.� N þDô9þ�f8H,ø�þÅ�,ò(ñ � HÀv�þ�H��iI$ñ�f ð Hweñ�Iyf�ò(ó8Ixf�ô ï ó8I$ò(ñ�� c H ò(ñ�ò c ô���H,þ��

ó�õ Mó�õ N < õ� � �1` ����, �õ� < � `=< ��� < > K�J¬çð0ñ`5? ` � �r¬ � �! ` O �� `@ �¾O ð0ñ� »BA ññ � 6C ` O K _ �� ` ¶ zE���ED�~
wÇþ�I$ñ��&f ð Hló�ò�f8I$õ úGF @ �F @ < I$ñ&þ�fhH,ò��2õ(÷òó�õ M ò(ñ"��ó�õ N þ�H,ý�òuó�ò�f8H c ô ú H ù ý c õ�Iyf�þ�f ð H÷;ò���fof ð ògfIH < �J < ª ��, < � �� � ª ��, � I!þ � H�f�fhH,óo��H�f8H,óDøoI!ñ�H��J÷`ó�õ�ø c ògf8fhIy��H Àjl�Ðf ð ò(ñ�f ð H�I!ñ���I!ÿ�Iy��v�ò c '�v�ò(ñpfhIxfhIuH�þ4H,ñpfhH�ó8I!ñ���I!ñpf�õ�Iyf�þ4H ù ý�ó�H,þ�þ�I$õ�ñ^� ï0ð HøoH,ò(þ8v&ó8H,ø�H,ñpf�õ(÷�f ð HÎó�ò�fhI!õ F @ �F @ < ��I!ÿ�H�þ òeþ8I!øoI c ò(ó1f�ôÁý1H�õu÷��,õ(ñ�þ�f�ó�ò�I!ñ�f ò(þòó�õ M úõ�ñqf ð H c H�ñ���f ð õu÷òf ð Hlþ8Iu�"H Â,; õ(÷òf ð HwÇñ�Ixf�ò(ó�Iyf�ô�f�ó�I ò(ñ�� c H����H,þDý�Iyf8H�f ð HÇ÷;ò��0f�f ð ò�f�f ð H4� N õ�þ���I cuc ògfhI$õ(ñ ð ò(þ.ò c ó8H,ò��&ô � H�H,ñ+ÿ�H,ó7ôöý�ó�H���I$þ8H c ôøoH,ò(þ8v&ó8H��Mò�fÀf ð H ï H�ÿuò�f�ó�õ�ñ ú õ�ñ�HËõ(÷�f ð H�/�óDþ�f.��õ?ò c þ õ(÷¾f ð H ÃsÄ j � H ù ý	H�ó8Ix�øoH�ñpf�I$þ�f�õ þ�f8v��&ô�Iyf�� · ñ"��H�H��ôIxf��JI cuc¾� H¹v&þ8H��Jò(þZòÔ�,õ�ñpf�ó�õ c � ð ò(ñ�ñ�H c z`÷`õ�óf�ò�����I$ñ�� ú f8I$ø�Hzò�����H�ý"f�ò(ñ"��H ú H�fh���y�x�e~#÷`õ�óÎõ�f ð H,ó0ò(ñ�ò c ô9þ8H�þ ú ÷`õ�ólH ù ò(ø�ý c HÅf ð H3K NøoH,ò(þ8v&ó8H,ø�H,ñpfoz`þ8H�H�í�H���f8I$õ�ñ^�%�����"�ed�~.� ï0ð H���õ c ��H,ñ�� ð òuñ�ñ�H c ÷`õ�ó4� N õ�þ8��I cuc òg�fhI!õ�ñ�þ ø�H ò(þ�v�ó8H�øoH�ñ�fÀI!þ4� N é L N � � � Iyf ð ò(ñ�I$ñpfhH���ó�ò�f8H�� c v�øoI!ñ�õ�þ�Iyf�ô õ(÷�d÷ � » � zR�,õ�óDó8H,þDýUõ(ñ���I$ñ"��f�õÃõ�ñ�H�ñ&õ�øoI!ñ�ò c ô�H ò(óÈõu÷���ò�f�ò�f�ò�*�I!ñ���~lf ð H.H ù ý1H���f8H��þ�f�ò�fhI!þ�fhIy� ò c ý�ó�H���I$þ8I!õ�ñ¦õ(ñ�ó�õ N I!þ�+#��+%+/MÃý�þ » � �x�NDJ� � ï0ð H���v�óDó8H,ñpfzþ�f�ògfhI$þEfhIy� ò cò(ñ��JþDô9þ�f8H,øÃò�fhIy��H,óDó�õ�óDþ#õ�ñôf ð H2ø�H ò(þ�v�ó8H�øoH�ñ�f�õ(÷Åó�õ N ò�fojl� t ò(ó�H�+"�y��+

�ND



ý�þ » � z`þ�f�ò�fX~ ò(ñ���+"��+OD+ý�þ » � z;þDô9þEfX~P�x�NM
� � ï0ð Ho��H�� ò ô�ø�õ#��H&� N é L N  1� -%- V !� ò(ñÔò c þ�õ � H4v&þ8H�� ÷`õ�ólf ð Hhþ�ò(ø�H ý�v�ó�ýõ�þ�Hf�õÁõiz`þ8H�H�j ð ò(ý#fhH,óQD�~X�

t Iu��v&ó8H=���¡¢�� Â cuc õ;��H��#ó8H���I$õ�ñ�þÀ÷`õ(ó  ¬ � ú õ(ó � ô�f ð HNø�H ò(þ�v�ó8H�øoH�ñ�f*õu÷T,-�ÿ�I$õ c ò�f8I$ñ��'�v�ò(ñpfhIyf8IuH�þ�zS® ú ´ ú µ ú DSR ~z c H¡÷�f0ý c õ�fX~.ò(ñ��Ôò(þJ��Iÿ�H,ñ � ô�f ð Hhø�H òuþ8v�ó�H,ø�H,ñpf�þeõ(÷%,.-�,õ�ñ?ÿ�H�óDÿ�I$ñ"��'�v�ò(ñpfhIyf8IuH�þ&zSó�õ N ú ó�õ M �x�y�e~ëz;ó8Iy� ð fzý c õ�f ~0� ï0ð H.� c õ�þ8H����,õ�ñpf�õ�v�ó�þÇþ ð õ;�f ð H ÿ/T ï ò(ñ��VU $ ï ý�ó�õ � ò � I c Iyf�ô�ó8H���I$õ�ñ�þ�÷`õ�óBf ð H)f�ó8I$ò(ñ�� c Heò(ý	H ùUú � ð I c HJf ð HÅ�,õ c õ�ó8H���,õ�ñ�H�þöòuó8H¹f ð H�U $ ï ý&ó�õ � ò � I c Iyf�ôÕó8H���I$õ�ñ&þZ÷`õ�ó�H ò�� ð I$ñ"��I!ÿ�Iu�"v�ò c �,õ�ñ�þEf�ó�ò�I$ñpf�� ï0ð HH ù ý	H�ó8I!øoH�ñ�f�ò c I$ñ�ý�v#f�þ0ò(ó�H�v�ý1��ò�f8H��¹I!ñ�� c v���I!ñ��.f ð Hzø�õ�þ�f�ó8H���H,ñpf0ó�H,þ�v c f�þ.ý�ó8H�þ8H�ñ�f8H��ò�fJf ð H.mÔõ�ó�I$õ�ñ"�id/+%+%)��,õ(ñ&÷RH,ó�H,ñ���HW���$dJ�|�
æ DSR· ñ���I!ó8H��0f�,- ÿ�I!õ c ò�f8I$õ�ñ�I!ñèf ð H¹k ö ¬ X ö þDô9þ�f8H,ø I!þ.v&þ8v�ò cyc ô�H ù ý&ó8H,þDþ8H���I!ñfhH�ó�ø�þeõu÷�f ð H DSR ý�ò(ó�ò(øoH0fhH�ó ú � ð Iy� ð I!þlf ð H ÷`ó�ò���f8I$õ�ñ2õ(÷%,-4�Lÿ#I!õ c ògfhI$ñ"�.��õ�ø��ýUõ(ñ�H,ñpf)I$ñ�f ð HhøÃò(þDþ)H�Iu��H�ñ�þ�f�ò�fhH�þ�� · ñ�f ð H.í�m ú f ð H ÷`õ cuc õ;�JI$ñ��.H�'�v�ò�f8I$õ�ñiI$þ��DSR < ,ZY ¦ ` K�����V[ zE����Mp~\ ¬ � � � ��� Q ! @ �r¬ K `. C O � ` � ��� U ! ¦ ` K _ � �r¬ � �! O � > � ��� Q ü�� U !^] �� R
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 !Àòuó8Hlf ð HNò(ý�ý�óDõ�ý�ó8I$ò�fhH · ñ�ò(ø�Ix�Ã I$ø ÷Rv�ñ��0fhI!õ�ñ�þj�*�J�.��H�ý	H�ñ���I$ñ"� õ�ñk�ml < õ `l � õ ` � ú I$ñ�� c v��"I$ñ��Òf ð HÓñ�H ù fE�f�õ�� c H,ò���I$ñ"�¦õ�ó���H,óP Àjl�ü�,õ(ó�ó8H���f8I$õ�ñ�þn��) ú ��� ú �N���|� Â ñ I$ø�ýõ�ó�f�ò(ñpf.f ð H,õ�ó�H�fE�Iu�,ò c v�ñ"��H,óEf�ò�I!ñpf�ô¹�,õ(øoH�þ.÷`ó�õ�øÐf ð Hzñ�õ�ñ#�cý	H�ó�fhv&ó � ò�f8I!ÿ�H: jl� � ò��#ý�ò(ó�òuøoH0fhH,ó

��M



�� R ú f ð ògf.I!þ.H¡ÿuò c v�ògfhH���÷`ó�õ(ø c ò�f�fhIy��H9 Àjl��� ò c ��v c ò�f8I$õ�ñ�þ�� ï0ð Ho��õ�ñ�þ�f�ó�ò�I!ñpf� ó�õ�v�� ð f � ô�f ð H øoH,ò(þ8v�ó�H,ø�H,ñpf0õ(÷ DSR ��õ�ó�ó�H,þDýUõ�ñ"��þlf�õËò(ñ ð ô9ý1H,ó � õ c ò&I$ñ¹f ð H�;� ú ��"!�ý c òuñ�H��æô,.-porqGsut�vxw
q�suy{z}|6v�~��'�
|�z}|�y�w
~PqGy{w
�r|���~�|��/wNsm�ï0ð H2ò��Áÿ�H,ñpf#õu÷lf ð H���c÷;ò���f�õ(ó8IuH�þ ð ò(þZò cyc õ;��H��èf ð Höø�H òuþ8v�ó�H,ø�H,ñpfZõ(÷.øöò(ñ?ôõ � þ�H,óDÿuò �"c H,þ ó�H c ògfhH��=f�õrf ð HBweñ�Iyf�ò(ó8Ixf�ô ï ó8I$ò(ñ�� c HÀò(ñ�� c H,þ�� ï0ð H*þ�fhv"��IuH���"H�� ò ô9þò(ñ��i�,õ�ñ&þ�f�ó�ò�I$ñ"H��i'�v�ò(ñpfhIyf8IuH�þNò(ó8H � ó�IuH���ô c I!þ�f8H�� � H c õ;�À�������� . ´ ú f ð H\/�óDþ�f�,-4�Lÿ#I!õ c ògfhI$ñ"��'�v�ò(ñpf8Iyf�ôÈø�H òuþ8v�ó�H�� � ô=f ð HB�À�c÷;ò��0f�õ�ó�IuH,þ ú� ò(ñ � H¾�"H�fhH�ó�ø�I$ñ�H�� ÷`ó�õ�ø]f ð H*øoI ù I$ñ��rI!ñ���v���H��.,.- òuþDô9øÃø�H�f�óDô�I$ñ{Jéê��ê�¥���H�� ò ô9þ�� ï0ð H¾��õ c ��H,ñhõ � þ�H,ó7ÿ(ò ��c HBI$þ ¦,���i� R�� I$ñ.� öM é + �%� XW� z XI� ~��H��,ò ôÁþ ú � ð Iu� ðÅð ò(þ òÃÿ�H,óDô¦þ�øÃò cuc f ð H,õ�ó�H�f8Iu� ò c v�ñ"��H,óEf�ò�I!ñpf�ô�� · f4I!þzñ�õ;�ò#ý�ó8H���I$þ�I$õ�ñÒø�H ò(þ�v�ó8H�øoH�ñpf.�Øþ�I$ñ . ´ <]V ¶ ÿ%T � & V ¶ V . $ �eÆ/)J� �� f ð Hnò(ñ�� c H®ôI!þJ�,õ�ñ�þEf�ó�ò�I$ñ�H�� � ôqf ð Hhþ�f8v��&ô õ(÷\�«é ��� ú �«é  p 2òuñ��� é  � ��H��,ò ô9þ ú f ð HÀ��v�óDó8H�ñ�feÿuò c v"H4I$þ4�B® < � T%T%� �» Y !����¤Æ/)J�|�� f ð HZò(ñ�� c H.µ ú I$þzøoH,ò(þ8v�ó�H���v�þ�I$ñ��¹f ð H&I!ñ�f8H,ó7÷RH,ó8H�ñ���H � H�f���H�H�ñ {Àé ê��ì1¥ò(ñ���{ré ìò�ê�¥lf�ó�ò(ñ�þ�IyfhI!õ�ñ�þ ú � ð Iy� ð õ#����v�óDþ�I$ñZþ�H�ÿ�H�ó�ò c � é L X ��H��,ò ôÁþ��ï0ð Hzý&ó8H,þ�H,ñpfJ�,õ(ø � I$ñ�ò�fhI!õ�ñËõ � f�ò�I$ñ�H�� � ôof ð H4jlkmi/"f8fhH�ól��óDõ�v�ý����$dJ�	I$þ�¡µ < � -/- � `��» > ö !4���� f ð H��,õ�ø � I$ñ�ò�f8I$õ�ñhõ(÷Zweñ�Iyf�ò(ó8Ixf�ô ï ó�I ò(ñ"� c HÎò(ñ�� c H,þ . ´ O µ ú I$þò�,õ�ñ�þEf�ó�ò�I$ñ�H��v�þ8I!ñ�����ö�é L � ú ��ölé L � � ú ��ölé L� Ãò(ñ�����ölé L X ö � ��H�� ò ô9þ�������%� . ´ � ò(ñ � H���H0fhH�ó�ø�I$ñ�H��M÷`ó�õ�ø �né + ��  X � ö � XI� � ö !hò(ñ"�Ò� ö éL�öh pöB��H�� ò ô9þ�� ï0ð H�þ8HNøoH,ò(þ8v&ó8H,ø�H,ñpf�þ���õ ñ�õ�f���I!ÿ�HNòzÿ�H,ó7ôZý�ó�H���I!þ8H0ø�H òg�þ8v�ó�H,ø�H,ñpf�õ(÷Zf ð H0ý ð ò(þ8H ´ ú � v#f�ò(ó8Hrv�þ�H�÷Rv c I!ñ#ó8H�øÃõ ÿ�I$ñ��=f ð HNò(ø � Iu��v�Ixf�ô� H0f���H�H,ñ ´ ò(ñ"� � � .�¬ ´ f ð ò�fËó�H,øÃò�I$ñ&þ�� ð H,ñJõ�ñ c ôè� ð H,ñ ���¡� . ´ I$þøoH,ò(þ8v&ó8H��¢�¤Æ/)J�|�
· ÷Pf ð H�þ8Hzõ � þ8H�óDÿuò ��c H,þ���H,ó�HÈý1H,óD÷RH���f c ô���H�f8H,óDøoI!ñ�H�� ú H ò�� ð õ(÷Tf ð H,ø«�Îõ�v c � � HÇó8H�ý�ó8HX�þ8H,ñpf8H�� � ô¦ò���v�ó7ÿ�H&I!ñ�f ð Hë� ¬ ��Òý c ò(ñ�H�� · ÷Øý�ò(ó�f8Iu� c Hlý ð ôÁþ�Iu��þ��.òuþÈõ�ñ c ôqH ù ý c ò�I$ñ�H��� ôif ð H�í�f�ò(ñ���ò(ó���mÔõ���H c ú ò cuc f ð H�þ8H&��v�óDÿ�H,þ=�Îõ�v c ��I$ñpfhH�ó�þ�H���f=I$ñ¦õ(ñ�H�ýõ�I$ñpf ú ��� �ü���#!f ð Hlò(ý1H ù õ(÷Pf ð H4wÇñ"Iyf�òuó8Iyf�ô ï ó8I$ò(ñ�� c H��\�Åv�H=f�õ�f ð HÈý�ó�H,þ�H,ñ���Hhõu÷sH ù ý	H�ó8I!øoH�ñ�f�ò c òuñ��f ð H�õ�ó8H0fhIu�,ò c H,ó�óDõ�ó�þ�õ�ñ�f ð HÎÿuò(ó�I$õ�v�þ��,õ(ñ�þ�f�ó�ò�I!ñ�þ%v�þ�H�� ú f ð HÎó8H���I$õ�ñ.I$ñ.� ð Iu� ð f ð H.ò(ý1H ùõ(÷�f ð H�weñ�Iyf�ò(ó8Ixf�ô ï ó8I$ò(ñ�� c H�I$þ c õ�� ò�f8H�� ð ò(þÀf�õ � H�*	ñ�õ;�Nñ��JIxf ð òi��H,óEf�ò�I!ñÓý�óDõ � òg�� I c Iyf�ô�� ï0ð H c H¡÷�f#ý c õ�f#õ(÷ t Iu��v&ó8H������¡¢Õþ ð õ;�Nþ�f ð H2ÿuò(ó8I!õ�v�þ&��õ�ñ�þEf�ó�ò�I$ñpf�þ#÷`ó�õ(ø f ð HøoH,ò(þ8v�ó�H��Jò(ñ�� c H,þ�z|® ú ´ ú µ^~X� ï0ð HiI!ñ&÷`õ�óDøöò�f8I$õ�ñ�÷`ó�õ(ø ,- ��õ�ñ�þ8H�óDÿ�I$ñ"��'�v�ò(ñpfhIyf8IuH�þþ8v�� ð ò(þ ú ó�õ M ò(ñ���ó�õ N ú ò(þr��H cyc ò(þlf ð H�"I$ó8H���f),-¿ÿ�I$õ c ò�f8I$õ�ñÃøoH,ò(þ8v�ó�H,ø�H,ñpf�þJI!ñf ð HÀ*Äò(õ�ñ þ8H���f�õ(óÇòuó8H þ ð õ$�Nñ�I$ñÒó8Iy� ð fNý c õ�f0õ(÷ t Iu��v&ó8H��^���¤¢"�
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t Iu��v&ó8H)����Æ��s��I ò��(ó�ò(ø�þ ó8H,þDýUõ(ñ�þ8I ��c H*÷`õ�ósf ð H���l ¬ ���l ø�I ù I!ñ�� ú �JIyf ð I$ñÀf ð Hrí�f�ò(ñ���ò(ó��mÔõ#�"H c zS'V£�þ ú �Z~0�
Õ¾ÖS×JÖ^¤ ¥#¦/§,¨�â�©«ªBÞ�¬üÝ=�â¯®�Ý#ãBÞ�¬�ã�åx¬±°²ª³¬Åâµ´
Â c f ð õ�v�� ð f ð H�í�f�ò(ñ���ò(ó8�ëmÔõ���H c I$þÇÿ�H,ó7ô þ�v�����H,þ�þ7÷Rv c ú f ð H,ó�HËò(ó8H�ó8H òuþ�õ�ñ�þ=f�õ�f ð I$ñ�*f ð ò�f=Iyf=I!þÈñ�õ�fÈøÃõ�ó�H.f ð ò(ñ�ò(ñ�H0¿^H���fhIÿ�H&f ð H,õ�ó7ô¦ÿuò c Iu� ògf c õ;�ÌH,ñ"H,ó8��IuH,þ8�x�N)J� � ï0ð I!þ��õ�v c � I$ø�ý c ô�f ð H¹H ù I$þ�f8H,ñ���H2õ(÷eñ�H�� ý�ò(óEfhIy� c H�þnõ(óZñ�H��á�,õ�v�ý c I!ñ���þnò�f ð Iy� ð H�ó�H,ñ��H,ó8�uôMþ�� ò c H,þ�� ; H,þ�Iu��H�þ&��I$ó�H��0fZþ8H,ò(ó8� ð H,þ ú Ixf�I!þ�ýõ�þ�þ�I ��c H�f�õ c õ9õ�* ÷`õ�ó¶"ÅH��áÑ ð ô9þ8Iu��þøoH,ò(þ8v�ó�I$ñ�����H ò�* ,.- ÿ#I!õ c ògfhI$ñ"�¦ý ð òuþ8H,þ��Ò,.-Éò(þDô9ø�øoH0f�ó�IuH,þ�I$ñÒ�n��H��,ò ôÁþ�õ�ó�Iu���I$ñ�ò�f8HÅ÷`ó�õ�ø f ð HèI!ñpfhH,ó7÷RH,ó�H,ñ���HMõ(÷Zò(øÃý c Iyf8v���H�þ¹� ð Iu� ðÏð ò ÿ�H��"Iy¿	H,ó8H�ñpf¦ý�óDõ�ý1H,ó�f8IuH�þf ð óDõ�v�� ð ,.- f�ó�ò(ñ�þD÷`õ(ó�øÃò�fhI!õ�ñT� · ñÒf ð HÔí�f�ò(ñ���ò(ó8��mÔõ���H c f ð Hi��öN ¬ ���öN ø�I ù I$ñ��ý ð ò(þ�H�K �J·N < ¬�. ´ N I!þný&ó8H��"Iu��f8H���f�õ � HÃÿ�H,óDôÓþ�øÃò cyc V ¶ V%¸ ÿ%T & V ¶ V�V �
- ó�ò��¹�ed�+�� �í#I$ñ���H � õ ù ��I ò���ó�ò(ø�þÀòuó8HlI!ñ	ÿ(õ c ÿ�H���I!ñ&f ð H.ý&ó�õ���H,þDþÅz;þ8H�H t Iu��v�ó8H��#���eÆ�~òIxf\I!þÀý c ò�v�þ8I ��c Hf ð ò�fÈý�ò(ó�f8Iu� c H,þ � H¡ô�õ�ñ"��f ð H�í�f�ò(ñ���òuó8�ëmÔõ���H c H,ñpfhH�ó=I$ñ�f ð H,þ�H � õ ù ��I ò��(ó�ò(ø�þzòuñ��ò�¿^H���f�f ð H,K N ÿuò c v�H��«K N < K�º'»N O K ��·N � ÃsÄ j � �JI cuc ø�H ò(þ�v�ó8H,K N � ôöþEfhv��&ô�I!ñ���f ð HfhI$ø�H4��H�ý	H�ñ���H,ñpfzò(þDô9ø�øoH0f�ó7ô¹I$ñ�f ð H��öN é + ��  K���H�� ò ôq� ð ò(ñ&ñ�H c �
Õ¾ÖS×JÖ½¼ ¥ ¦Q¾À¿
�Ñð H,ñ�f�óDô�I$ñ"�Jf�õÇø�H òuþ8v�ó�H¾f ð H���H,ò�*lý ð ò(þ�H . ´ O µ�I$ñlÿuò(ó8I!õ�v�þHñ�H�v"f�ó�ò c �W��H�� ò ô9þ�÷`õ�óH ù ò(ø�ý c H ú � é L � ò(ñ"�o�Ìé L� 1� -%- V !�ò(ñ�I!øÃýõ�óEf�ò(ñpf\'�v�òuñ�f8Iyf�ôf�õ � Hlf�ò�*�H,ñ�I$ñpf�õò�����õ�v�ñpf&I!þ:Á < Â ÃuÄ [�ÅlL�Æ ÂÂ ÃuÄ [�ÅrQ½Æ Â �¤d#���|� ï0ð H�� ð ò(ñ&ñ�H c ��H�ý	H�ñ���H,ñpf#ý�ò(ó�ò(ø�H�f8H,ó3Á���Iÿ�H,þÀf ð Hþ8H,ñ&þ8Iyf8I!ÿ�Iyf�ô�f�õJf ð HB��H,ò�* ý ð òuþ8HBµò� · ÷"��H.òuþ�þ8v&øoH�f ð ò�fsf ð H�þ8H¾��H��,ò ô9þ ò(ó8H¾��õ�ø�I$ñ�ògfhH��� ô+ý�v�ó8H=f�ó8H�H4��I ò��(ó�ò(ø�þ4z���Hlñ�H�� c H���fÈÇW��H ù � ð ò(ñ���HÀ��õ�ñpf�ó8I � v"f8I$õ�ñ�þ,�ed�dN��~ ú ÷`ó�õ(øáf ð HýUõ�I!ñpf.õ(÷ ÿ�IuH0�Ïõu÷Pf ð HÈþEf�óDõ�ñ���I$ñpf8H,ó�ò���fhI!õ�ñ�f ð H�f��Îõ��"H�� ò ô9þzR�JIxf ð {ré ìÒõ�ór{ré ê�~ò(ó8H�f ð HÃþ�ò(ø�H�� ï0ð Höó�ò�fhI!õ(Áq�JI cyc f ð v�þ � H��(õ�ÿ�H,óDñ�H�� � ô�f ð H�f ð Ho�,õ�óDó8H�þ�ýõ�ñ���I!ñ��jlk.m øÃò�f�ó�I ù H c H�øoH�ñpf�þ�� ÁÀîÊÉÉÉ 5 L0[ 5 �QRM5 L0M 5 �QR[ ÉÉÉ <WV ¶ V . zE����)p~
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Â f ÃsÄ j � ú � N ø�H,þ�õ(ñ�þÅ�JI cucP� H�ý�óDõ#��v"��H��ÔI$ñÒÿ�H,ó7ô c ò(ó8��H'�v�òuñ�f8Iyf8IuH,þ�� ï0ð H��"H�� ò ô9þõ(÷=� N é L N4X � ð Iy� ð �JI cuc¾� HÒò�����H�þ�þ8I ��c H ò�f Ã�Ä j � ú � ò(ñ � H�v�þ8H��ôf�õÕø�H òuþ8v�ó�HK NaO µ ú f ð Hzþ�òuøoH)�.ò ô��Áé L � õ(ól�Áé L� 1� -%- V !*ò(ó�H�v�þ�H��¹f�õnøoH,ò(þ8v&ó8H . ´ O µò�· f&I$þÀI!øÃýõ�ó�f�ò(ñpfÀf�õ¦ø�H,ñpf8I$õ�ñ�f ð H�H,ñ ð ò(ñ���H,ø�H,ñpf#õ(÷lf ð H�þ8H,ñ&þ8Iyf8I!ÿ�Iyf�ô�f�õ�f ð Ho��H ò�*ý ð ò(þ�H ú � ð H,ñ���õ�I!ñ��Z÷`ó�õ�ø f ð Hlñ�H�v"f�ó�ò c �´þDô9þ�f8H,øüf�õ�f ð H� N þDô9þEfhH,øi�ÁîÀÉÉÉ 5 L�[ 5 �QSN5 L�N 5 �QR[ ÉÉÉ <]V ¶*0 zE���x�N+p~
í#I$ø�I c ò(ó c ô�f�õo� ð ò�f ð òuþ � H�H,ñ�þ�ò�Iu�¦÷`õ�ó�� N é L N  1� -/- V ! ú f ð H���H��,ò ô¦øÃõ���H�� N éL N�X � � T U . !4� ò(ñ � H�v&þ8H�� f�õÔI!ñ��,ó�H ò(þ�H�f ð HÃý�ó8H���I!þ8I$õ(ñMõ(÷rf ð I$þhøoH,ò(þ8v&ó8H,ø�H,ñpf�z;þ8H�Hj ð ò(ý"f8H,ó���D�~X�
Õ¾ÖS×JÖGË ¿ â^ÙlÝ�å�ã«ÌZÝ"Ú�ªBÞ äÅÞ�¬ÅâTå¹Í¹ÎgÛ6Ï=ÚÜÞ Û�©Jà«à©â^Ý�å=©
wÇñ c Iu*�Hi®¿ò(ñ�� ´ ú f ð H¦ò(ñ"� c Hi®çI$þËñ�õ;� ò c þ�õ�ó8H,ò(þ�õ(ñ�ò ��c ô ��H cuc �,õ�ñ&þ�f�ó�ò�I$ñ"H��]z;þ8H�Hí#H��0fhI$õ(ñT�Z�����#�y�$~ � v"f¾f ð Hzò(ñ"� c HJµqI$þ*þ�f8I cyc õ�ñ c ôZýUõ9õ�ó c ô��,õ(ñ�þ�f�ó�ò�I!ñ�H��T��G ñ"HÅ��ò ô�I!þ¾f�õøoH,ò(þ8v�ó�H)µ�f ð óDõ�v�� ð f ð H)I$ñpf8H,óD÷RH�ó8H�ñ���H)I$ñ���H�� ò ôÃò(ñ���øoI ù I!ñ��4v�þ�I$ñ��høÃõ���H�þØþ8v�� ð òuþ� M é L � üÐL� 1� -%- V !Ø÷`õ�ó . ´ O µ¦ò(ñ��i� N é L N4X üSL N�X � � T U . !*÷`õ�ó7K N1O µ�� ï0ð H�þ8HøoH,ò(þ8v�ó�H,ø�H,ñpf�þlþ�v"¿^H�ó ÷`õ�ó�f ð H�H ù I$þEfhH,ñ"��HËõ(÷Îø&v c f8I$ý c HnþDõ c v#fhI$õ(ñ�þÈõ�ó òuø � Iu��v�Iyf8IuH,þ�Ñh�F H���v���I!ñ��¹f ð H,þ8HZò(ø � Iy��v�Iyf8IuH�þ ú f�ò�*�H,þ=f�õ¹*	ñ�õ;�Ìf ð HZþEf�ó�õ(ñ��2ý ð ò(þ�H,þ��G ñ"HZýUõ(þ�þ8I ��c Hò(ý�ý�óDõ?ò�� ð I!þ&f�õÕó8H c ò�f8Hqf ð Hi� N é L N�X üÐL N�X � � T U . !Zò(ñ���� M é L � üÐL� 1� -%- V !øÃõ���H,þÅf ð óDõ�v�� ð f ð HZþ�õg��� ò cuc H���wJ�cþ�ý�I!ñ þDô9ø�øoH0f�ó7ôj�¤d�£��|�ÀwJ�cþ�ý�I!ñ�I$þÈò �!Ò � . !Çþ8v � ���ó�õ�v&ý õ(÷4f ð HÓ�rò ÿ�õ�v&ó �!Ò � ¸ !�þ7ô9øÃø�H�f�óDô�� wÇñ���H�ó�f ð I$þ�þDô9øÃø�H�f�óDô ú f ð H ý�ò�I$ó�õ(÷'�v�ò(ó8*	þ4�S}�üX¥$!%I$þ�ò�&õ�v ��c H�f ú f ð HNþ�ò(ø�Hr�.ò ô�f ð HNý�ò�I$ó)�|}�ühì	!%I!þÎòÀ��õ�v ��c H0f�v&ñ���H,óBf ð HI$þ�õ(þ�ý�I!ñ¦þDô9ø�øoH0f�ó7ô��rweþ8I$ñ"�of ð I$þeþDô9øÃø�H�f�óDô ú õ(ñ�H.�,ò(ñ øÃò�*�HÀf ð H�ò(þDþ8v�ø�ý"f8I$õ�ñqf ð ògf÷`õ�ó�H ù ò(ø�ý c H¹f ð HÒþ�f�ó�õ�ñ���ý ð ò(þ8H�þo��õ�ñpf�ó8I � v"f8I$ñ���f�õè� N é L N�X üÐL N�X � � T U . !�ò(ó�Hf ð HÇþ�ò(ø�Hzòuþ¾f ð HÇõ(ñ�H���õ�ñpf�ó8I � v"f8I$ñ��Àf�õ.� M é L � üÐLo 1� -%- V !0� ï0ð H��,õ(ø � I$ñ�ò�fhI!õ�ñËõ(÷f ð HÅ� M òuñ���� N � ð ò(ñ�ñ"H c þÎò cyc õ;�NþØòlþ8I$ø�v c f�ò(ñ�H,õ�v�þ���H�f8H,óDøoI!ñ�ò�fhI!õ�ñZõ(÷	f ð HNý ð ò(þ8H�þ�µ�lò(ñ��IKul O µö÷`óDõ�øçfhI!øoH���H,ý1H,ñ��"H,ñpfÎò(þDô9ø�øoH0f�ó8IyH,þ ú õ � f�ò�I$ñ�H��Z÷`ó�õ�ø ��H�� ò ô#ó�ò�fhH�þ³�edg¢/� �F H�þ8v c f�þ�õ � f�ò�I$ñ�H��o�JIyf ð f ð I$þ�ø�H�f ð õ#� ð ò ÿ�H)f�õ.f�ò�*�H)I$ñpf�õ�ò����,õ�v&ñ�f�f ð H)v�ñ���H,óEf�ò�I!ñ�f�ô��v�HÅf�õf ð HN÷;ò���fBf ð ò�f�wJ��þDý�I$ñoI$þ*ñ�õ�fÎò(ñ�H ù ò��0f.þ7ôÁø�ø�H�f�ó7ô�� · f�I$þ � óDõ�*�H�ñ���v"HÅf�õÀf ð Høöò(þDþ���Ix¿^H�ó8H�ñ���H � H0f���H�H,ñ�f ð H�}#ò(ñ"�q¥�'�v�ò(ó8*	þ�� ï0ð Hzó8H c ò�f8H��ÃþDô9þ�f8H,øÃò�fhIy� ò c v�ñ���H,óÜ�f�ò�I!ñ�f�ôqI!þÅH�þ�f8I$øÃò�fhH��if�õ � H�õ(÷òf ð Hnõ�ó8��H�óÇõu÷ ¸�Vpï �¤d�ÆN� � Â ýUõ�þDþ8I ��c HÀH ù ý1H,ó�I$ø�H,ñpf�ò cÔ^Õ�Ö#×½Ø
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fhH'&Ef�I�&f)(��*(�+-,�.0/8H�f)1�H2,�I�(03szSì �}�~4.$365�f)1"H¹*7.0(�3szRì\�¥;~�5�H��'.98;:*(�36&�f).03pf)&*<`� h .$365� R �eÆ�)��>=
Ç.È@? A V¥CB D ¬¥FE-G9HIH�JLK ONMPO�Q A V¥CB D ¬¥SR G*TIUWVXKZY O\[�]^MPO`_ Îbac O�d ]^M�e c Ë f Í e c'g M�e c Ë O
h 1�H�i6/).$36:j1�I�3�kl/).�f8I�(�&W:'(�/%/8H'&%,m(0365�I�3�k&f)(&f)1"Hn5�H':'.98o:j1�.0363"H c &l��öN é L »N  1� -%- V ! �.0365�� öN é L »N X � T U . !%p � .0/8Ho3�(�f�+oH'.0&8v�/8H'5"8�H0f9= h (q:*(�+-,�v"fhH�f@1�H�Hsr�,1H':�f8H'58#IyH c 56&�.�f Ã�Ä jLiSt�H.H�r�f)/).$,m( c .�fhH=f@1�H�I�/�i6/).03�:j1�I�36k-/).gfhI�(vuw/%(�+ H�r"I�&�f8I�36k�+�H9.0&�v6/8HX�+oH*3�f@&'= � Hx&%16(ytçI�3if)1�I�&�&�H':0fhI�(03�f)1"HPuw(�/%+b. c I�&%+áf@1�.�fz. cuc (yt]v6&)f)(-56(b&%(2tJIxf)1�I�3f)1�H.í�f).0365�.0/%5�mS(�5"H c = � HntJI cyc /�/%&�f�5�I�&@:�v6&@&rf)1"HH0¿^H*:�f8I�{�H Ä .0+oI c f@(�3�I|.$325�H*&@:*/8I�i��I�36k�f)1"H'&8H`36(�3 c H*,"f)(03�I�: ; 5�H':'.98�&*<}t�1�I�:j1"t�H~.0&%&8v6+�H`.0/8H�56(0+oI�3�.�fhH*5"iZ8 f@/8H�H5�I|.0k0/).0+-&'= h 1�H*3�t�H~&@1�(t�16(ytüf@1�I�&2.0+-, c Ixfhv65�H¹f@/).03�&8Iyf8I�(�3�:9.$3�i	H`/8Hst�/8Ixf8fhH*3I�3qfhH'/%+2&�(0u^+oH'.0&8v�/).0i c H4'�v�.03pfhIxfhIuH*&�&8v6:j1�.$&�uw(0/@+�u�.0:0f)(�/%&�.0365`5�H':'.y8`:*(�36&�f).03pf)&*=t I�3�. cuc 8�t�H4+2.�*�H=f)1�H�3�v6+�H'/8I�:9. c Hsr�f)/@.0,m( c .�f8I�(�3�=
Õ¾Ö���Ö�Õ �8ª�� âPÞÅâTå�ß © â��.âµÌ1Ý#Ú��Bâ��]ã¾à©Ú�´9ÝxªBÞÅÚEãBÞ"z(�3#� c H*,"f)(�3"I�:q��5�H':'.y8�&2:9.03�i	H�+�H'5�I�.�fhH*5�i�8ô{�é �7���� ` }m�|¥$!�'�v�.$/8*�� c H*{�H c ,6/@(��:�H'&%&8H*&'<�tJIyf@1��7�
� `x� 3 ì�� }�� ê�X¥ : = h 1�H*/8H�.0/�H.f�tW(i*�I�3656&n(0u�f@(�,�( c (�k�IuH'&�:'(03�f@/8I�i�v"f��I�36k&f@(v&8v6:j1`5�H*:9.98�&'��f)/�H�H c Hs{�H c .0365o,1H'36k�v�I�36&L5�I|.0k0/).0+-&'= Â :*:'(�/%5�I�3�k&f)(�f@1�H=/�3�. c&�fj.gfhH5��.9{�(�v�/z:*(�3pfhH'3pf'<Zf@1�H{ré��7���� ` }m�|¥$!L:9.03`i	H�: c .0&%&8Iy/�H'5`.0&�uw( cuc (yt�&'�

æ"�7� �< � `z� 3 ì�� ê : �eø��� �of@/8H�HP5"I|.0k�/@.0+-&L:'(03�f@/8I�i�v"fhH$=æ"�7� < � `z� 3 ì�� ê : �¡f@/8H�H�¡��^}2,1H'36k�v"I�36&�5�I�.0k�/).$+2&}:*(�3pf)/�I�i�v"f8H0=æ"�7� < � `z� 3 }��X¥ : �eø��� �2,	H*36k�v�I�3`5"I|.0k�/@.0+-&}:'(�3pf@/8I�i"v"fhH$=h (S.03�. c 8���Hl36(�3�� c H*,"f)(03�I�:��¢5"H':9.98�&Àf)1�H*(�/8H0fhI�:'. cuc 8�<£t�H�v6&8H c (tl�9H'3�H*/@k08ÔH�¿	H':0fhI�{�HÄ .0+�I c f)(�3�I�.036& �¤d/����= h 1�H*/8Hq.0/�H¤:9. c :�v c .�fhH*5¥i�8�+�H9.036&b(0ub¦�Gn,	H*/).�f@(�/�Ñ§/@(�5�v6:0f¨ r�,�.$36&8I�(�3�¦}�¤d%DJ��= h /@.036&8IxfhI�(�3�8�IyH c 5ôf)/@.036&8IxfhI�(�3�+2.�f@/8I©r H c H*+oH*3pf)&b:'.03�f@1�v6&Fi1Ht�/8Iyf�fhH*3~.0&}uw( cuc (yt�&*�
ª �B� «o¬ d�d � �® < ý þ¯ . K�° R · ?Z± , ± ��²�³ ª �¾� ´ ± �w²�³$� �® z¶µ�=©µ�µ$~
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t I�k�v�/8H·µ�=���� t H*8�36+2.03�5�I|.0k0/).0+¸:'(�3pf)/�I�i�v#fhI�(03ôf@(ëf@1�H�f@/8H�HX� c H*{�H c ��öM é L � � »5�H':'.y80=
h 1�HÅf8H':j163�I�¹�v�Hn(0uTf@1�H�G�,1H'/@.�f)(0/�Ñ§/@(�5�v6:0f ¨ r�,�.03�&8I�(03�z G4Ñ ¨ ~W. cyc (yt�&�f)(x&�H',�.$/).�f8Hf)1�Hv&%16(�/Ef���5"I�&�f).036:�Hx:'(03�f@/8I�i�v"fhI�(�36&Jf)(�f@1�I�&Jf)/@.036&�IyfhI�(�3¤.$+2, c Iyf8v65�H�uw/@(�+ f@1�H c (�36k��5�I�&Efj.036:�H�(�3�H0= h 1�Hz&%16(�/EfW5"I�&�f).036:�H�:*(�3pf)/�I�i�v"f8I�(�3�&I.0/8H�5�H*&@:'/�I�i1H'5-i�8�,	H*/�fhv�/@i�.�f8I�{�H¹�v6.03pfhIyf8IuH*&q, ± ��²�³s<Jf)1�H·&@(�:9. cuc H*5º¦ � I c &@(�3�:'(�H*»-:�IyH'3pf�uRv636:�f8I�(�3�&y¦$= h 1�H c (�36k��5�I�&Efj.036:�HI(�3�H'&�.$/8H§,�.0/@.0+�H�f)/�Iu��H'5�i�8=f)1"H§36(�3�,	H*/�f8v6/@i�.gfhI�{�H§¹�v�.03pfhIxfhIuH*& ª �¾� ´ ± ��²�³;� �®<£¼Z36(yt�3·.0&x¦*1�.056/%(�3�I�:4+2.�f)/�I©rqH c H*+oH*3�f@&y¦$= ý þ I�&Jf)1�H t H'/@+�I�:'(�3�&�fj.$3�f'<mt�1�H*/8H'.0&K�° R · I�&�f)1�Hl/�H c H*{$.03pf�+2.�f)/�I©r�H c H'+�H'3pf�uw/@(�+ f)1"H�jlk.m½+2.�f)/�I©rm<£²¾5"H'36(�f8H'&4f)1"H.0,6,6/%(�,6/8I�.�fhHW/8H*36(�/@+2. c Iu�9.gfhI�(03P&%:9. c HL&�H',1H'/).gfhI�3�k=f)1�H c (�36k���5�I�&Efj.03�:�HW.0365�f@1�H}&@1�(�/�fE�5�I�&Efj.036:�H2:*(�3pf)/�I�i�v"f8I�(�3�&'=2´ ± .0/�H c (�:'. c (�,1H'/@.�f)(�/%&'<sf)1�Hs8q.0/8H�k�H*3�H'/@.�fhH*5;i�8ëH c H':0�f)/@(yt�H9.0¼�.$365n Àjl��I�3pfhH*/).0:0fhI�(�3�.0365-k�(y{�H*/@3~¦�H�¿	H':0fhI�{�H c 8�¦lf)1"H�5"H':9.98�I�3-¹�v�H*&�f8I�(�3�=h 1�H � I c &@(03-:*(#Hs»-:�IuH*3pf)&l, ± ��²�³I:'.03bi1H�:'(�36&�I�5�H*/8H*5o.0&X&@:9. c H0��5�H',1H'3�5�H'3pf}:*(�v6, c I�36k/8H c .�fhH*5�f)(�f)1�H�{�H*/�f8I�:�H*&�5�H'&%:'/8I�i	H*5~i�8�´ ± =h (èI cuc v6&�f@/).�f8H�f)1"I�&�uw(�/@+2. c I�&@+`<�t�H`:'(036&8I�5�H'/�f)1�H`5�H*:9.98���öM é L � � » zw&8H�H�f)1"Ht Hs8�36+b.$3`5"I|.0k�/@.0+¿(0u t I�k�v6/8H$�mµ�=��p~�= h 1�I�&lf@/).036&�Iyf8I�(�32(�/8I�k�I�3�.gfhH'&Xuw/@(�+À.�{ré ê��ì1}¹�v6.0/@¼�� c H*{�H c ,6/@(�:�H*&@&'<�Iyf¾I�&W.�,�v6/�Hv¦Xf)/8H�H�¦�5�H':'.98�= h 1�H c H9.$5�I�36k�(�/%5�H'/ t H*8�36+2.03-5�Ix�.0k�/).$+Á.�fBf)1�H�¹�v�.0/%¼�.0365�H c H*:�f)/%(yt�H'.0¼ c H*{�H c :'(03�f@/8I�i�v"fhI�36k4f)(.��öM é L � � » 8�IuH c 56&f)(�f)1�H�uw( cyc (ytJI�36k45�H':'.98`.0+2, c Iyf8v65�H$�

��k ññÂ
ÃmÄÅ � Ã)Æ|Ç
È)ÉM�Ê ½*Ë Ä � » ½@Ì Æ�L�Ê9Í È;ÎwÏ ËÐ ñ
ÑÒ ñf Í È ÉQ Ó ½ Ï Ä � » ½@Ì Æ�[|ÓsÍ
� 1�H'/�H0<�Ô ` I�&�f)1�H �!Ò � . ³ � k�.�v6k�Hv:*(�v6, c I�36k6<£.0365 5 pL�M 5 QR[ f)1�Hl:*(�/@/�H'&@,�(�365"I�36k�H c H0�+oH*3�f@&v(0ulf@1�H�jlkm +2.�f@/8I©rm=�²�.$365"Õ;.0/�Hof@1�H Ã (�/�H'3pfh�oI�365�I�:�H*&'<�.$365 � � f)1"H+b.0&%&v(0uJf)1"H�Ç k�.�v6k�H2im(�&%(�3�=ë®W< ´ 5�H*36(�f8H¹f)1�HF:*( c (0/�I�3�5�I�:�H'&v(0urf@1�H �!Ò °I� ¸ ³d�£
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t I�k�v�/8HFµ�=�D�� t .0:0f)(�/�Iu�'.0i c H8 Àjl�¿:*(�/@/�H':0fhI�(036&4I�3�f@1�H�H�¿	H':0fhI�{�H�f)1�H*(�/8IyH'&�z c H*u�f�5"I|.g�k�/).0+�~s<�36(�3#�>u�.0:�f@(�/8Iy�9.0i c H: Àjl�Ö:'(0/@/8H*:�f8I�(�36&JI�3qf@1�HH�¿	H':�f8I�{�Hf@1�H'(�/�IuH*&�zw/8I�k�1pfz5"I|.g�k�/).0+�~s=
k�.�v6k�H�k�/%(�v6,"(0u, Àjl�x=¾í#I�3�:�H¹f)1"H�uw(�v6/E��+2(�+�H'3pf8v6+ f@1�.�f�I�&l:9.0/%/8IuH*5"iZ8�f)1�H �&).�f8I�&�/�H'&Ø×#`lî]õ�` ¤Ù � `� <�t�HP+b.98bt�/�Iyf8H0�Ô$Ú*Û× ` ¬ � `� é ¬ Ô$Ú*Û� `�ÝÜ ¬ � T ý þ¯ . Ô `` ³
Ô7Ú*Û z¶µ�=©µ$d�~
h 1�I�&�I�&l:'. cuc H'5Þ¦�I�3pf8H'k�/@.�fhI�36k�(�v"fy¦�f@1�H � i�(�&@(�3�uw/@(�+ f)1�Hqf)1"H'(�/¶8�= h 1�HS&@.0+�H/8H'&�v c fn:9.03�i1Hv/8H'.0:j1�H*5ëv�&8I�3�kF5�I�/�H':0f c 8S.03�H0¿^H*:�f8I�{�H Ä .0+�I c f)(�3�I�.03qI�36&EfhH'.05�(0u�f)1"HuRv cuc í�fj.03656.0/@5ÔmS(�5�H c Ã .0k�/@.036k�I�.03��

«�¬ d�d < ý þ¯ . 5 pL�M 5 QR[ 	 �}Zß�µ�Ú�� �)¬ µ Y ³Üì�ß � 	��ê ¼ µ Ú � �J¬ µ Y ³�{ ¼ � z¶µ�=©µ;£p~
«�¬ d�d <�ý þ¯ . 5 pL�M 5 QR[ � �}�ß�ì�ßZ³�à�áãâ^���ê ¼ { ¼ ³�à�áãâ Ü ý þ¯ . 5 pL�M 5 QR[ ¸ ` z¶µ�=©µ�¢�~

¨ ¿	H':0fhI©{�H c 8.f@1�H},6/%(�:�H'&%&B{ré ê��ì1}4I�&^3�(t�5�H*&@:*/8I�i1H'5li�8f)1�H�¦*:�v6/%/8H*3�fE��:�v6/@/�H'3pf¦}(�,#�H'/).gf)(�/�¸ ` =\wz,&f@(�f)1"I�&^,�(�I�3�f'<�. cyc  Àjl��:*(�/@/�H':�f8I�(�3�&^t�H*/8H�3�H*k c H*:�f8H'5�=Iä�å�æsç�è7é�ê©ëyå�ì'í�î jl�½:*(�/@/�H':0fhI�(036&�.0/�H;&@1�(t�3 I�3]f)1�H c H*u�fS5�I�.0k�/).$+ (0u t I�k�v6/8H$�4µ�=�D�.03�5ðï£è7ï�ñò å�æsç
è7é�ê©ëyå�ì'í�î� Àjl�Þ:*(�/@/�H':�f8I�(�3�&W.$/8HJI cyc v6&Ef)/).gfhH'5�I�3�f@1�H�/8I�k01�fI5"I|.0k�/@.0+ó($u^f)1"H�&@.0+�H/�k�v6/�H0= h 1"H�ï£è7ï�ñ ò å�æsç�è7é�ê©ëyå�ì'í�î  Àjl�Ý:'(0/@/8H*:�f8I�(�36&ok�H'3�H*/).�f8H·."&�H':*(�365ô:�v6/%/8H'3pfE�:�v6/%/8H'3pfz(�,1H'/).gf)(�/*<a¸4��<"f@16/@(�v�k�1õ¦s(�,	H*/).�f@(�/�+�I©r#I�36k�¦$<#IxfrI�&�k�I�{�H*3Si�8��
¸4� Ü 	 �}�ß�µZÚ�� �J¬ µ Y ³Eì ¼ � 	��ê ¼ µ Ú � �J¬ µ Y ³�{jß � z¶µ�=©µ$Æ�~Â c (ytl��H'3"H'/@k$8�H�¿	H':0fhI�{�H Ä .0+�I c f)(�3�I�.03b($uòf@1�H�uw( cuc (tJI�36kv&Ef)/8v�:�fhv�/8HÀI�&�(�i"f).�I�3"H'5��
«�¬ d�d <�ý þ¯ . 5 pL0M 5 QR[ 	÷öz�'��²�³�¸4� O 	÷ö ` ��²�³�¸ ` � z¶µ�=©µN�p~
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Normal and Clipped ( 5 + .5 ns  23 Ohms) Signal
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� i*LQTpi�v[Z\o�bÃ�Àå Ê _�JM����k�X�T�W{X�LQT X�JKX�NKs¡X[v�NKP�W � T�v[WYTpTPQT�v[oK��V~JMNKv[m�N`PQm�X�LQT Z\PUbn�JMv[��N`X[Z\JMP�JKnOX�LQT,§ E{§x_�s\kQWrX�TvºJKn¡_Ts|s\W�¤�Z|X�L�X[LQT^LQZ|oMLQT�WYX�X[v�NKPQW � T�v[W[T�T�PQTvYoK���
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Asymmetry for the Calibration for a Cell of the Middle ECAL
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E(Current) Vs E(Next) X= 2008.05 mm & Y=2133.88 mm 
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Ì`ÿ!+5����ý ��1 � � Ö x�z � î ��þ��5+5� î�6 �M°;ÿ ï þ��7ý:SUTWV�X32Y7XÿOþ ���5�/þ � �Oý�� þ �qî�6 � îZï �P7XÿOþ � � ��ÿ!+���þ�qî�6 � î:ï ÿOþ'ý�� î þ�ÿ!� ï 7Xÿ�þ��Aþ��/ý �Eî + ï ý�þ'ÿ � È ý��!���:Ç 1
V���ý î Ï � � ���`Í�þ�ý�� 1 wyx]{ � -�� â x ã Ô �\����Tfý���� ûÍ ï7ï ý�� Î Î 1 ���k Î 1 Î/��ü i5i mÍ ï7ï ý�� � Î 1 ���k Î 1 Î/��ü �Î5Î m

#hÿ!�����*ý Î Î 1 ����� Î 1 ÎM�:� i5i m
#hÿ!�����*ý � Î 1 ����� Î 1 ÎM�:� �Î5Î m
¾_�/þ�ý�� Î Î 1 Î�üM� Î 1 Î � Î Ë c m
¾_�/þ�ý�� � Î 1 Î�ü5k Î 1 Î���� ü � m

È î ���*ý ��1 �\Ö�¡\� �$�qî �-°;þ î ���Oý����5�dþ��7ý>SUTWV_X²ÿ ï þ�ÿ � ý î �Oÿ!+ ï�� ý ï þ»þ��/ý & ��Î5Î5k5Î/�l±�½:¾&Ç
� � ï �/ÿOþ'ÿ�� ï7û 1
~ � ~ ��� Ø¶¡�¢��"��Ù��&©¨�£��©���¡��/¡���©&¤
Vcþ`þ��/ý��oý�+�ÿ ï7ï ÿ ï +>���/þ �7ýW� î þ î þ î Ø�ÿ ï +�2�XqÚ�TW� � �5���!�[� � ï ÿ ï þ��7ý û � � î ���*ý�� 6 ÿ��!�:þq�C� ï
� � ï �/ÿOþ'ÿ�� ï7û 287Xÿ�þ�� � c Î Ô ý�Õ 6 � �Zþ�� ï �Lý î��Eû 1:È �7ý��-ý����5�-ý!ÿOþmÿ û 7��5�-þ � û þ����/°vÿ ï +qþ��/ý
�Lý�� î0& ÿ��5�K���7þ��/ý � î �!�5�-ÿ � ý�þ�ý�� û ÿ ï þ �7ý û ý � � ï �7ÿOþ�ÿ!� ï/û 1 Õý � î:ïPû ý�ýcÿ ï È î ���*ý�Ö ��1 �>þ�� î þþ��7ý;� î þ�ý;����Ûd+5�����
Û � ý���� û ���C� 67û ÿ ï þ �7ý[ÿ ï7ï ý�� î:ï � � ÿ������Oý;SUTWV�X�7>�/ý ïpî�6�6 �O°vÿ ï +þ��7ý û�î�� ý � �/þ ûXî:û ÿ ï þ �7ý û þ î:ï � î � � � � ï �7ÿOþ�ÿ!� ï/û ÿ ï È î ���Oý�Ö ��1 � 1pÈ �7ÿ û ÿ û ���/ýIþ��!þ��/ý
� î � þPþ�� î þ;þ��/ý � ���Oþ'ÿ 6 �*ÿ � ÿ�þÎ°s���fþ��7ýEý & ý ï þ û ÿ ï þ��/ý 6 ÿ��!�:þ]�C� ï � � ï �7ÿOþ�ÿ!� ï/û ÿ û;� � � �
�!�7fý�� � � �967î ��ý��²þ �Eþ��/ý û þ î:ï � î � �s� ï ý 1 ÕtýPÿ��!�!� û þ�� î þ'ýIþ �7ÿ û � î � þ�� ï Ì`ÿ!+�����ý�Ö ��1 � cþ��uÿ!���!� û þ�� î þ'ý�þ �7ÿ û � î � þp7>�7ý���ý:7fý 6 ���:þ"þ �7ý>ý ï ý�� +:°Tÿ ï þ��7ý�NP�q�Y�UÁvÃL½ û�î��96 �*ý & ý�� û � ûþ��7ý�ý ï ý�� +:°Pÿ ï þ��7ýWrhÁItx½=u û�î��96 �*ý�2Y���5�´þ��7ý û'î�� ý � ý����y2f�!� � î þ�ý��;ÿ ï þ �7ýfÿ ï7ï ý���SUTWV_Xÿ ï �E�Zþ�� � � ï �7ÿOþ�ÿ!� ï7û 2�� û ÿ ï +�þ��/ý û�î�� ý û þ î þ�ÿ û þ'ÿ � û 1
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Ì`ÿ!+5����ý ��1 � c ÖlS ï ý�� +:° � N"�q�Y��Á�Ão½U�BÕ û S ï ý�� +:° � r²ÁItx½=uv�$���5� î � ý��������	þ��7ýÐÿ ï7ï ý��
S�TWV�X�ÿ ï þ��7ý 6 ÿ!���:þ@�C� ï � � ï �7ÿOþ�ÿ!� ï/ûqî:ï � þ��7ý û þ î:ï � î � � � � ï �7ÿ�þ'ÿ�� ï7û � û ÿ ï + c Î:Øý & ý ï þ û ��ý ûC6 ý � þ�ÿ & ý��O° � �*ýj� þ¯�Ü2£ý ï ý�� +Z° û 6 ý � þ��C� � ÿ ï þ��7ý@NP�q�f��ÁvÃL½Tÿ ï þ��7ý 6 ÿ!�!�Zþ��C� ïî:ï � û þ îZï � î �C� � � ï �7ÿ�þ'ÿ!� ï7û � �-ÿ!+5�Mþ�� 1
Ý&ý ûC6 ÿOþ�ýPþ��/ý;���Y7 � ����þ'ÿ 6 �*ÿ � ÿOþÎ°�2vþ �7ý î�� �5� ï þ>��� î �Oÿ!+ ï ý�� � ý���� û ÿ ï þ��/ý;�5��þ'ý���SUTWV_Xÿ û �Lýlþ�þ'ý���Ö Ë � m î � þ'ý��[� ï ýEÿOþ�ý�� î þ'ÿ!� ï 1¢È �7ÿ û ÿ û ���7ýBþ��²þ��7ý î � û ý ï � ý@��� �qî + ï ý�þ�ÿ �È ý���� � 7>�7ÿ � ��� î:û þ��/ý[�/ÿ!+5+�ý û þXÿ �96%î � þ:� ï þ �7ý]�5�/þ'ý��>��ý�+:ÿ!� ï ���»þ��/ý;SUTWV�Xd� 1

Þ²Ã»Æ´Á��f��½�º%ÃdÆ»Ä�Ã»ÂÏ½�À»Áh¿���¾oÃL½�Ä2Á�� Í ï Ì`ÿ!+�����ý�Ö ��1 �k û � î ��ÿ ï +!þ��7ý xWz � î ��þ��5+�� î�6 �M°ÿ ï þ �7ý 6 ÿ��!�:þ;� � ï � � ï �7ÿ�þ'ÿ�� ï7û 2)7fý ï �Zþ'ÿ � ý î �/ÿ û � � ï þ'ÿ ï �/ÿOþÎ°l��� x�zBî þ!þ��/ý@��� � ï þ�ÿ*ý��
�Lýlþ?7fý�ý ï þ��/ý � ÿ!�����*ý î:ï �Bþ �7ý����/þ'ý��WSUTWV_Xp2I7>�7ý���ýXþ��7ý�� ��� � 67î:ï � °Bÿ ï þ �7ý � ý���� û ÿ ûû ÿ � ÿ!� î � � þ �7ÿ û ý�ÇLý � þ	ÿ û�6 �-ý û ý ï þ	ÿ ï þ��7ý;þ����-ý<ý � � ï �7ÿ�þ'ÿ!� ï7û 28���/þ&ÿ û�� � û þ ï �:þ'ÿ � ý î ���*ýÿ ï þ��7ý 6 ÿ��!�:þ]�C� ï � � ï �7ÿ�þ'ÿ�� ï7û � 1 Í ï �5�C�7ý��	þ���� ï �/ý�� û þ î:ï �tþ��/ÿ û ý�ÇLý � þ02q7fý9���7ÿ!��� î
Ûß� î ØZý�Û � ÿ!�����Oý_SUTWV_X 1
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V��-ý î Ï � � � 1 ���dÍ�þ'ý�� 1 , � � w�x]{ � �Bû ��à � Ô �\����Tfý���� ûÍ ï7ï ý�� Î �Î5Î$#hý�Õ Î 1 ���:� Î 1 Î/� �0Î5Î mÍ ï7ï ý�� � �Î5Î$#hý�Õ Î 1 ���:� Î 1 Î/� �0Î5Î mÍ ï7ï ý�� Î �5Î5Î$#hý�Õ Î 1 ��� Ë Î 1 Î�� i i � mÍ ï7ï ý�� � �5Î5Î$#hý�Õ Î 1 ��� Ë Î 1 Î�� i i � m
#hÿ������*ý Î �Î5Î$#hý�Õ Î 1 Î i � Î 1 Î��:� i c m
#hÿ������*ý � �Î5Î$#hý�Õ Î 1 Î iZ� Î 1 Î�� i i Ë5m
#hÿ������*ý Î �5Î5Î$#hý�Õ Î 1 �Î i Î 1 Î:� Ë ü i m
#hÿ������*ý � �5Î5Î$#hý�Õ Î 1 �Î Î 1 Î:� Ë ü i m
¾_�/þ�ý�� Î �Î5Î$#hý�Õ Î 1 Î5Î�k Î 1 Î c �:� m
¾_�/þ�ý�� � �Î5Î$#hý�Õ Î 1 Î � � Î 1 Î:� � � ü m
¾_�/þ�ý�� Î �5Î5Î$#hý�Õ Î 1 Î c ü Î 1 Î�kM� k c m
¾_�/þ�ý�� � �5Î5Î$#hý�Õ Î 1 Î�ü�� Î 1 Î � Ë Ë � m

È î ���*ý ��1 ��ÖA¡�� �9�Eî ��°þ î ���*ý¢���5��þ �7ýsSUTWV�Xþ'ÿ � ý î �Oÿ!+ ï�� ý ï þ�ÿ ï þ��7ý 6 ÿ!���:þZ�C� ï
� � ï �/ÿOþ'ÿ�� ï7û 1
Í ï7û þ�ý î �l��� û � �$� ÿ ï +R� 6 þ �7ýTý ï ý�� +:°pý & ý ï þ;�M°pý & ý ï þ[ÿ ï ý î � � � ý����y2
7�ý � � ï7û ÿ!�7ý��
���!� � Ø û ���K�D�M°h� � ý��!� û ���5�cþ �7ý � ÿ������*ý���ý�+:ÿ!� ï ÿ ï �5�C�7ý��Xþ�� � ÿ � ÿ � þ �7ý û ÿ*µ�ý;���`þ��/ý
�5�/þ'ý�� � ý��!� û 1 Õtý î ��ýPþ��7ý ï �*ý�� þ�7XÿOþ � ��� üsÛá� î ØZý�Û � ÿ!�����*ý;S�TWV�X � ý��!� û 1 Í ï Ìdÿ!+5���-ý�Ö��1 � Ë 7�ý 6 ���:þXþ��7ý x�z	î:û ° �9� ý�þ �-°\ÿ ï þ��/ý9Ûá� î Ø:ý�Û � ÿ!�����*ý]SUTWV_X îZï �Yÿ ï þ �7ý;���/þ'ý��
S�TWV�XÒÿ ï þ �7ý 6 ÿ!���:þ:� � ï � � ï �7ÿ�þ'ÿ!� ï7û ��ý�Ý=�7ÿ!�-ÿ ï +�Ö

,]�� z â NP�q�Y�UÁvÃL½�ã í ,'�� z â rhÁItx½=u�ã�� Þ5â5â #hý�Õ 1 ����1 � c �
È �7ýP�oý�� î0& ÿ!������� x�z ÿ ï þ��7ÿ û&î �-þ'ÿ È � ÿ î �
+�ý�� � ý�þ���°\ÿ ûXû � ���:þ��7ý�� î:ï �^7�ý ï �@�!� ï +�ý��û ý<ý	þ �7ý]�7ÿ û � � ï þ'ÿ ï �7ÿOþÎ° î � �5� ï �Aþ��7ý_���C� ï þ'ÿ*ý����oý�þ?7�ý<ý ï þ��7ý � ÿ!�����*ý_SUTWV�X î:ï �Aþ��/ý
�5�/þ'ý��>SUTWV_X 1nÈ �=� û 27þ �7ÿ û ���C� ï þ'ÿOý��W7 î:û � ï ��°@���/ýIþ���þ��7ý'�/ÿOÇLý���ý ï � ý	ÿ ï þ��7ý û ÿ*µ�ý'���þ��7ý � ý��!� û 1
£�¤ ã ä¶¦�¨ å«[æj¦�ç;§�¨ >§D°éèê¦Ü°K² ¨ ¦�§R¦�¨ ©�¨ ª�¦�«[¬ë�¯">§Z°K¬

¦�§ °K²R´ìíµÒ·å¹ ¦�§ °K²Rïî�¦�æjð[°®ñ}©�§ ò�ðP§�óR¦j°q¦jð;§�¬

Õý�� î& ý�� û ý���þ��7ý û'î�� ý 6 � � � ý�������ýW�����dþ��/ý�� î ���C� ï ÿ ��� î �!�5�-ÿ � ý�þ�ý�� î:û �����dþ��/ýcý��Oý � ±þ�� � �qî + ï ý�þ�ÿ � � ï ý 1 Õý û ÿ � ��� î þ�ý��;o î ��þ'ÿ � �*ý Ô � ï ý & ý ï þ û�ô o�ÿ�� ï7û 7XÿOþ�� î�� � � ý ï þ � �
���>�Î5Î Ô ý�ÕP2 � � � ÿ ï +D���5�>þ��/ý[ÿ ï þ�ý�� î � þ'ÿ�� ï�6 ��ÿ ï þ îZï � 6 ��ÿ ï þ'ÿ ï +�þ�� î +�ÿ & ý ï � ý����q���
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R Cartography with No Iteration
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R Cartography with One Iteration
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R Cartography with One Iteration

Ì`ÿ!+�����ý_õ 1 �k\Ö x�z � î ��þ��5+�� î�6 �M°qÿ ï þ��7ý[SUTWV_Xtÿ ï þ��7ý 6 ÿ��!�:þ�� � ï � � ï �7ÿOþ�ÿ!� ï7û 1
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R Cartography in the ’Fake’ Middle & Standard Outer ECAL, with  No Iteration
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Ì`ÿ!+5����ý>õ 1 � Ë Ö xWz � î ��þ��5+5� î�6 �M°Tÿ ï þ��/ýPÛá� î Ø:ý�Û � ÿ!�����*ý>SUTWV_X î:ï �Bþ �7ý��5��þ'ý��USUTWV_Xÿ ï þ��7ý 6 ÿ��!�:þ�� � ï � � ï �7ÿOþ�ÿ!� ï/û 1
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Integrated signal of a cell of the outer HCAL

Ì`ÿ!+5����ý]õ 1 ��ü�ÖUÝ&ÿ û þ��-ÿ!���/þ�ÿ!� ï ���`þ��/ý[��� î � þ�ÿ!� ï ���dþ��7ý	þ��Zþ î �¥ý ï ý��C+:° î:û�î ��� ï � þ'ÿ�� ï ���þ'ÿ � ý�2\���5� î +�ÿ & ý ï � ý����
���»þ��7ý]�5��þ'ý���Ú�TWV_X 1

þ��7ý:Ú�TWV_X»� 1fÈ �7ý��/ÿ û þ ��ÿ����/þ'ÿ�� ï ���oÌ`ÿ!+�����ý�Öfõ 1 ��ümÿ û þ��7ýfÿ ï þ'ý�+5� î þ�ý�� û ÿ!+ ï%î �=���5� î�6%î ��±þ'ÿ � ��� î � � ý��!�����eþ �7ý>�5�/þ'ý��3Ú_TWV�X î:ï �BÌ`ÿ�+5���-ý�Ö5õ 1 � i ÿ û ÿOþ û � î �Oÿ!��� î þ'ÿ�� ï �7ÿ û þ ��ÿ!���/þ'ÿ�� ï 1
È �7ÿ û �7ÿ û þ��-ÿ!����þ'ÿ!� ï ÿ û È þ-þ'ý���7XÿOþ � îTû ÿ �$6 �*ý û þ�� î ÿ!+���þ>�Oÿ ï ýPÖ

x�z �÷ö � |!� í ( ô õ 1 �kM�
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o�ÿ��!�:þ à � ï � � ï �7ÿOþ�ÿ!� ï/û þ��/ý_��ý î � �7ý��Aþ�ÿ � ý î �Oÿ!+ ï�� ý ï þ�ÿ û �Lýlþ�þ�ý��cÿ ï þ��7ý_Ú_TWV_X¶þ�� î:ïþ��7ýDSUTWV_X 1 Ý��7ý!þ��qþ �7ý"� î � þIþ�� î þIþ��7ý"Ú_TWV_X � ý��!� û&î ��ýP� î �C+�ý��mþ�� î:ï þ �7ýZSUTWV_X
� ý���� û 287Xÿ�þ��\þ��7ý û'î�� ý û þ î þ'ÿ û þ�ÿ � ûmî:ï �Yÿ ï þ��/ý û�î�� ý � � ï �7ÿ�þ'ÿ!� ï7û þ��7ý[��ý î � �7ý�� 6 ��ý � ÿ�±û ÿ!� ï ���dþ�ÿ � ý î �*ÿ�+ ï�� ý ï þcÿ ï þ �7ý[Ú_TWV�Xÿ û �oý�þ-þ'ý��>þ � î:ï ÿ ï þ��/ý;SUTWV�X 1
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R Asymmetry: Outer HCAL with No Iteration
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Ì`ÿ!+�����ý_õ 1 ����Ö3Ý&ÿ û þ���ÿ����/þ�ÿ!� ï ���»þ��/ýuþ � î:ï/ûC& ý�� û ý[ý ï ý�� +Z° ô #hý�Õ	�cÿ ï þ��7ý[SUTWV_X 1

��� � � þ��/ý 6 � �Zþ�� ï ± 6 � �Zþ�� ï � �5���*ÿ û ÿ!� ï/û �7ý��Oÿ & ý���ý�� ��°§þ��/ýAXqÚ_T�2U7fýs7Xÿ��!� û � î:ï þ��/ýû � î�6 ý$����þ �7ýTÿ ï þ'ý�+5� î þ'ý�� û ÿ�+ ï%î � 1 V 6 � û�û ÿ����*ý û � ý ï%î ��ÿ���7��5�����l�oý�þ��7ýZ���5���!�7Xÿ ï + 1
Õý &:î �-°pþ��7ý û'î��$6 �Oÿ ï +Aþ'ÿ � ýBÿ ï þ��/ý¢SUTWV_X ��� � � ±�� cAï7û þ���u� c²ï7û � û ÿ ï + î �ï7ûTû þ'ý 6 1vÈ �/ý�Ú_TWV_X û'î��$6 �Oÿ ï +Yþ�ÿ � ý97Xÿ��!�U�Lý û ý�þ�þ��Ðþ �7ý û þ î:ï � î � � � � ï �7ÿOþ�ÿ!� ï7ûû ÿ ï � ýnÿ�þP7Xÿ!���3�Lý¢� û ý��Qÿ ï þ��7ý � ÿ ï ÿ � � � �7ÿ îZû XqÎhþ��-ÿ!+5+:ý���2dþ��7ýRop�-ý¡\���7�ý�� û�î�� ±6 �*ÿ ï +Eþ�ÿ � ý[ÿ û Ø:ý 6 þuÿ ï þ �7ý û þ î:ï � î � � � � ï È +5��� î þ�ÿ!� ï þ �\� û ÿ ï � ý!ÿ�þ�7Xÿ��!�K�Lý"� û ý��¶þ �û ý��Oý � þ � ý��!� û ���"ÿ ï þ�ý��-ý û þ&ÿ ï þ��/ýPSUTWV_X 1 Vcþ&ý î � � û þ'ý 6 7fý � ���!�*ý � þ î +�ÿ & ý ïÐî�� �5� ï þ
���q� î þ î 1 Ìn�5��þ�� î þ 6 ��� 6 � û ý�7�ý�� û ý î #�� ï þ'ý]T î �C�!� û ÿ � ��� î þ�ÿ!� ï þ �!ý &Zî ��� î þ�ý�7>� î þî ��ý î�6�6 �C� 6 ��ÿ î þ'ý û ýlþ û ��� � �/þ û þ��9� û ý�2 î:û 7�ý���� îZû þ��/ý ï ý � ý û-û'î ��° î�� �5� ï þ����3� î þ îþ��P�-ý î � �nþ �7ý ï ý<ý��/ý�� 6 �-ý � ÿ û ÿ�� ï 1KÔ ÿ & ý ï þ �7ýmýl® 6 � ï ý ï þ'ÿ î � û � î�6 ý����xþ��7ýmþ�� î:ï7ûC& ý�� û ýý ï ý�� +:°tÿ ï þ��7ý@S�TWV�X ô2û ý�ýAÌ`ÿ!+�����ý�ÖKõ 1 ���:�	þ �7ý � ý î:ïû&Zî �!�7ý$���>þ �7ÿ û �7ÿ û þ��-ÿ!���/þ�ÿ!� ï
7W�5���!�v�oý$�7ÿ!�-ý � þ �O° � �5� �-ý�� î þ'ý��û7Xÿ�þ�� î � ��þP� ï þ��/ÿ û �7ÿ û þ���ÿ����/þ�ÿ!� ï 1DÈ � î0& �:ÿ!�tþ �7ÿ û
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Ì`ÿ!+�����ý'õ 1 �:��Ö}o3�-ý¡\���Y7�ý���ý & ý ï þ��/ÿ û 6 � î ° ô �*ý�� þ�� î:ï �^SUTWV_Xý & ý ï þ��7ÿ ûC6 � î ° ô ��ÿ�+5�Mþ¯�

þ��7ý 6 ý��7ý û þ î �K�7ÿ û þ��-ÿ!���/þ�ÿ!� ï ÿ ï Ì`ÿ�+5����ý±õ 1 ��õ��cÿ ï þ��/ýPSUTWV_X 1 ¾ ï þ��7ý[�:þ �7ý���� î:ï �
2þ��7ý	ÿ ï þ�ý�+5� î þ'ý�� û ÿ!+ ï%î �£ÿ û ` î þW7XÿOþ��/ÿ ï � Ç î � ��� ï �Aþ��7ý 6 � î þ�ý î �
2vþ��7ý���ýj���5��ý'� ï ý î � �6 ��ÿ ï þGþ �7ý 6 ��ý � ÿ û ÿ!� ï ���Lþ��7ý � ý î:ïD&Zî �!�7ý>���Lþ��7ýXþ�� î:ï7ûÌ& ý�� û ýIý ï ý��C+:° � � û þW�oý>�Lý��!�7� Ç¢1Í ï È î ���Oý�Ö)õ 1 ks7�ý û þ î þ'ýnþ �7ýR�*ÿ û þ"��� � �/þ û ÿ ï ý î � � î �-ý î ���Xþ��/ýRop��ý¡����7fý�� 1 Õtý
+�ÿ & ý&þ��7ý � ý î:ï¢&Zî �!�7ý����¥þ��/ýIþ�� îZï7ûC& ý�� û ýuý ï ý�� +:°Eÿ ï þ �7ý]SUTWV_X¶þ��5+:ý�þ��/ý��W7Xÿ�þ��nþ��/ý
�5�/þ î ÿ ï ý�� 6 �-ý � ÿ û ÿ�� ï � ï þ �7ý &:î �!�7ý ô�� é����� � 2W7>�7ý���ý�� ÿ û þ �7ý ï � � �Lý��D��� û ý��*ý � þ�ý��
� ý���� û �)���5�"þ?7W� û ýlþ û ���J� î þ î 2=� ï ý:+�ý ï ý�� î þ'ý��$7Xÿ�þ�� î þ�ÿ � ý � ÿ û'î �*ÿ!+ ï�� ý ï þ}|!��� â ï/û
� �5�C��ý ûC6 � ï �7ÿ ï +Iþ��&þ �7ýcþ�� 6 ���eþ��7ýcÿ ï þ'ý�+�� î þ�ý�� û ÿ!+ ï%î � î:ï � îIû ý � � ï �Z7>�7ý���ý>|!�����ùï7û 2 � �5� �-ý û 6 � ï �/ÿ ï +Yþ �hþ �7ý � ÿ!��±��7ý<ÿ�+5�Mþ[���>þ��7ýEÿ ï þ'ý�+5� î þ'ý�� û ÿ!+ ï%î ��ÿ ï þ��7ý@S�TWV�X 1
È �7ý û ý�þ]��� � ��þ û 7>�7ÿ � � û'î þ'ÿ û � ° î ���������5���'�-ý<Ý=�7ÿ���ý � ý ï þ î �-ýD, â�� � � ã]� �Î�Î�2qk5Î�2
õ c #hý�Õ×ÿ ï þ �7ý[ÿ ï7ï ý���2 � ÿ!�����*ý î:ï �A���/þ'ý�� î ��ý î:û �-ý ûC6 ý � þ'ÿ & ý��O° 1�È �7ý�Ì`ÿ�+5����ý�Ö8õ 1 � c
�7ÿ ûC6 � î ° û þ��7ý'�/ÿ û þ ��ÿ����/þ'ÿ�� ï7û ���¥þ��7ý	ý ï ý��C+:°Aÿ ï þ��7ý]op�-ý¡\���7�ý�� î:ï �nþ �7ýIþ�� î:ï7ûC& ý�� û ýý ï ý�� +:°Ïÿ ï þ �7ý@SUTWV�Xa���5�Iþ��7ÿ ûuû ý�þ;��� � �/þ û ���5�'� î þ î 7XÿOþ �v|!�u�¨��� ï7û 1 Í ï �E�:þ �
� î:û ý û 7�ý¢�7ÿ û 6 � î °¶þ �7ý � � ï þ'ý ï þ"���cþ��/ý�NP�K�Y��ÁvÃL½ û�î��$6 �*ý 1RÈ �7ý¢�7ÿ û þ��-ÿ!����þ'ÿ!� ï7û ���Ì`ÿ!+5����ýsõ 1 ��k û ���7 þ��/ýYþ�� î:ï7ûC& ý�� û ý¶ý ï ý�� +Z°Í���Iþ �7ý û�î�� ýhý & ý ï þ û ÿ ï þ��7ý��;��ÁI�3uî:ï �MrhÁItx½Iu û'î��$6 �*ý û 1 V û ý¯® 6 ý � þ'ý��
2
7fýP�5� û ý�� & ý�ÿ ï þ �7ý��[��Á=�pu û�î��$6 �*ý î@6 ý î Øî � �5� ï ��ÎZ#hý�Õ 1�È �7ý � ý î:ï¢&Zî �!�/ý_���¥þ��/ýIþ�� îZï7ûC& ý�� û ýuý ï ý�� +:°@���´þ��7ý û ý��*ý � þ�ý�� � ý��!� ûÿ ï þ��7ý;rhÁItx½Iu û'î��96 �Oý'��ý 6 ��ý û ý ï þ û �5Î Ç ����7>� î þ>7fý[� î0& ý;ÿ ï þ��/ýZNP�q�Y�UÁvÃL½ û�î�� ±6 �*ý 1 V û þ��/ý û ÿ � ��� î þ'ÿ!� ï7ûXî ��ý;þ'ÿ � ý � � ï7û � � ÿ ï + ô�� ���9���5��� û ���5� c Î5ÎEý & ý ï þ û ��7�ý
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� �"!$# %�&('*),+.-0/ 1(% õ &(%32*465 &(798:+9-;-;< =$> �@? >BA,CED ?GF�HJI�KLK� é �@M éoê7ë/ì MLN ó9O�PQP � 1(% õ &(%R2*465 &TS$U.8:+9-;-;< =$> ? >BA,CVD KW�X?LY[Z(H\I(K� é M éoê7ë/ì P �@M Ê�Ü�ó9O�P � ]_^a`cb !edfdhg
ikjaj !e� l9m n�o�o�p qro m�pGs�tvu oeqVt�pwl9t m�p qVt,u x�y�z�n.q
{}|h~a~ dh! qVm o$y,lBpGn�n m�pGx�o�u o$s�t�p qVs m�pGz�t,u x�m�m.qro
� ^a� !e� s�m n�n�o�pGn�x m�p qVnvu o$x�x�pGn�t m�pGx,l�u l�l9n.qVs
ikjaj !e� o$m�m n,l9n�pGz�t m�pGx�o	u o$y�o�pGz�t m�pGx�s,u n,l9x�m�z
{}|h~a~ dh! z�m n,l9y�pGn�s m�pGz�t,u o$y,lBpGn�t m�pwl9n,u n�m�y�t�y
� ^a� !e� qVx s�m�s�pGt.q m�pGx,l�u n�oeqrpfoeq m�pGz�m,u s�s,l9s�m
ikjaj !e� o$n�m s�o$n�pGn�n m�pGz�n,u n�o$y�pGs�x m�pGz�x,u o	lBo$m.q
{}|h~a~ dh! t�m s�z.qrp qVs m�pGt�y,u n�x�y�pGn�n m�pGy�z,u y�t�x�t
� ^a� !e� z�x qro$x�pGn�m m�pGt.qEu n�y�z�pGn�n m�pGt�y,u o$s�m�m�o
ikjaj !e� o$x�m s�z�z�pfo$s m�pGt�n,u n�x�y�pGm�s m�pGt.qEu t.qVz�z
{}|h~a~ dh! o$m�m q�qVy�pGt�s o�pfo$x,u s�n�z�pwl�l o�pGn�x,u qVy,l9y
� ^a� !e� t�m qVy�t�pwl9z o�pGm�y,u s�z�n�pwlBo o�pfo$z,u z,l9y�t
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�7ÿ î:û ý & ý ï þ û 7Xÿ�þ���|��_�ÒÎ ï7ûmî:ï �^|�������� ï/û
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Ì`ÿ!+5����ý�õ 1 � Ë Ö´Í ï þ'ý�+5� î þ'ý�� û ÿ�+ ï%î � ô � â ��ã�õh�¯ô��J�)�5��þ î ÿ ï ý��"7Xÿ�þ��Do î �-þ'ÿ � �Oý Ô � ï�û ÿ � ��� î þ'ý��
� î þ îMô�6 � î ÿ ï �Oÿ ï ý9�j2Lþ �7ý 6 ��ÿ ï þ û � �5�C��ý û 6 � ï �¶þ��nþ �7ý � ý î:û ����ý�� � â ��ã����5�Iý î � � û þ�ý 6���dþ �7ý û � î:ï�ô þ��7ý	ý�� �C�5� ûmî �-ý û þ î þ'ÿ û þ'ÿ � î �(�3���5�cþ �7ý	ÿ ï7ï ý���2 � ÿ������*ý î:ï ���5�/þ�ý��:��ý�+�ÿ!� ïô ��� � � �*ýj� þcþ��D��ÿ�+5�Mþ$� 1
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Í ï �5� �/ý���þ � û þ����#Bþ��/ý�þ'ÿ � ý � ÿ û�î �*ÿ�+ ï�� ý ï þ}���5��þ��7ý�SUTWV_X î:ï �RÚ�TWV_X î;� ý�þ �����
���5� î ��� ý û�û ÿ ï +uþ��/ý�ý ï ý��C+ #Z�7ý 6 � û ÿOþ û � ý����n�$# � ý������ ïBû ÿ � ��� î þ�ý�� î:ï �$�7ÿ�+�ÿOþ�ÿ&%<ý��D#^� ï('þ'ýT î � �!�R� î þ î � îZû �Lý�ý ï ÿ �$6 �*ý � ý ï þ'ý��Yÿ ï þ��/ýDXKÚ�TW� û ��� þ?7 î ��ý"��� î�� ý�7��5��Ø 1[È �7ý6 � � 6 � û ý�� 6 � � � ý�������ý>þ � î � �7ÿ*ý & ýXþ��7ýcþ�ÿ � ý î �*ÿ�+ ï�� ý ï þ}� î:û ý��9� ïEî � î �Oÿ!��� î þ'ÿ�� ï �/ÿ û)'þ���ÿ����/þ�ÿ!� ï � î:û �oý<ý ï\û þ����7ÿOý�� û ý 6%î � î þ'ý��*#$���5�fþ �7ý'SUTWV_X î:ï �nþ��/ý'Ú_TWV�X 1 Í ï �E�:þ �
� î:û ý û 7�ý�� î0& ý û ���Y7 ï þ � î þ�þ��/ý���ý�+�ÿ!� ïqî �C�5� ï �Bþ��7ý � ÿ�� ' �/ý<ÿ!+���þ}���xþ��/ý�ÿ ï þ�ý�+5� î þ'ý��û ÿ!+ ï%î �K�7ÿ û þ���ÿ����/þ�ÿ!� ï 7 î:û þ��7ý � � û þ û ý ï7û ÿ�þ'ÿ & ýZ� ï ý;þ��nþ �7ý û ����� � ý û þ'ÿ � ý � ÿ û'î �*ÿ!+ ï+'� ý ï þ 1-, �5��þ �7ýZSUTWV_XWþ��7ý 6 � � � ý�������ý"7 î:û þ�ý û þ�ý��B� ï �7ý��Iþ ����ý�ý � � ï �7ÿOþ�ÿ!� ï7û 1 Õtý
� î0& ý û ý�ý ï þ�� î þ"ÿ ï þ �7ý û þ î:ï � î � � � � ï �7ÿ�þ'ÿ!� ï7û 7Xÿ�þ��[þ �7ý �qî + ï ý�þ�ÿ �/. ý����Z� 0)2�7fý�7�ý��-ýî ���*ýXþ�� �qî Ø:ý î þ'ÿ � ý î �Oÿ!+ ï�� ý ï þp7Xÿ�þ�� î[6 ��ý � ÿ û ÿ!� ï �oý�þ�þ�ý��Gþ�� î:ï Î 1 cuï7û ����� i c m ���þ��7ý � ý��!� û � û ÿ ï + c5c Ø � ÿ ï ÿ � � � �7ÿ î:û ý & ý ï þ û 1Wà ý�+ î � �7ÿ ï +!þ��/ý]Ú_TWV_Xp2 i k m ���´þ��/ý
� ý���� û � �����!���Lý î �Oÿ!+ ï ý���� ï �7ý��mþ �7ý 6 ÿ!�!�Zþ>� � ï � � ï �/ÿOþ'ÿ�� ï7û 7Xÿ�þ�� îD6 �-ý � ÿ û ÿ�� ï �oý�þ-þ'ý��þ�� î:ï Î 1 c!ï7û 7XÿOþ�� c21 Ø � ÿ ï ÿ � � � �7ÿ î:û ý & ý ï þ û 1
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S���� î:ï7ï ¡�ý�� î:û þ�ÿ*ý ï ½ î � � ' ½�ÕUT �Î5Î 1
¡\�7ÿOþ�ý ï �WV��XTIÿ��5�!� ï � ý��!�!� û �5��� Ï � 1 �"� ' #��5�!�

à ý î �7ÿ ï ý û�û þ'ý û þ ûcû þ î ��þ'ý��Aÿ ï 7Xÿ ï þ'ý�� ��Î5Î�ü;ÿ ïI& ��� & ÿ ï + � � ûC� ÿ � û þ����/ÿ*ý û 2 î:û þ��7ý î�6�6%îY'
� î þ � û 7 î:û;î ���*ý!þ����7ýlþ'ý � þ � � ûC� ÿ � � î # û 1Z, � � � þ��/ý � î �!����ÿ � ý�þ�ý�� û_6 �:ÿ ï þ'��� & ÿ*ý�7]2û þ����#vÿ ï + � � ûC� ÿ � û � î þ î î �!�!�7�ý��~þ��Qþ'ý û þ\þ��/ýtý�[/ÿ û þ�ý ï � ýl���;�7ý î � � � îZï7ï ý�� û 2Iþ �þ'ý û þ������	��
k�hþ �7ý � î ���5��ÿ � ýlþ'ý�� ï ��ÿ û ý�27þ �$�����!�*#Eþ'ý û þXþ��7ý[� î þ îEî �]\ �7ÿ û ÿOþ�ÿ!� ï ���C� � þ��/ýý��*ý � þ � � ï ÿ � û ���C� ï þ	ý ï � � î � � û � 6 þ��nþ��/ýP7>��ÿ�þ'ÿ ï +¢� ï �7ÿ û"^hî:ï �¶þ�� 6 ý��Ì���5� � � _Bÿ ï ýî:ï%î �`# û ÿ û ����þ��7ÿ û � î þ î 1ba ï þ �7ÿ û � � î�6 þ'ý���2)7�ýD7Xÿ!�!�)��� � � û � ï ���7 � � û � ÿ � û ý & ý ï þ û
7fý���ýA�-ý � � ï7û þ � � � þ'ý�� îZï � û ý��*ý � þ�ý�� þ �v�oýs� û ý��a���5�Tþ��/ý²þ�ÿ � ý î �*ÿ!+ ï�� ý ï þD���Iþ��/ýý��*ý � þ � � �Eî + ï ýlþ'ÿ � î:ï ��� î ���C� ï ÿ �'� î ���5��ÿ � ýlþ'ý�� û 1
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agfih2j"kmldjonphrq]h2s 6mt n"lunpvmlXw sxh t fynzh {|qdh2}"sb~&q�jpw # }�h2fmlXqdh tm� k�l [+� ldqdn/~*f�npvml XKÚ�Tu�kmldn"l]qdn"h2j]�Yl [ n"jpw � h � wYnp~&h fm} � w }�l]k�h2f-}�n t km~&ld}Ckmh2fml�{Wh2j�npvml/kml�npl]q�nph2j�} V � l � vG� Ý l � � vm~w fmk X �Z�uldj"l�sxw kml bdc � e � bÆc õfe�� È�vj"h tm� vKnpvl]~&j � w�}"}pw � l�{Wj�h2s�npvl�} t j�{�w qdl�n"hxnpvl
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,o~ �2t j"l c �Q�5Ö a �&�*t }�n"jpw�n"~&h2f�h {zwiqdh2}"sb~&q�l��2l]fyn"}rkml�npl]q�npldk�w�n XqÚ��u���
kmldn"l]qdn"h2j�s t h2fm}�w�j"l-s�w�~&f � # }�l]fm}�~*n"~*�2l�n"hxldfml]j � # � h }"} Ö

�$�� É �I� â�ø ùX� � l TP¡P¢b£ � â(¤$¥ � �¦� l T�§"§"¨Y©«ª�¬ ô� �[�,�
��vml]j�l � ©«ª�¬ ~*}bn"vml®sbldn"l]jx�uw�n"l]j�l \ t ~*��w � l]fyn¯�X��vm~*q°v±~&}xw � h t n ���³² � � qds ¤(´ h {j"h(q ^ �$npvl�}�l]qdh2fmkxn"l]j�sIq]h2j�j"ld} � h2fmkm}/nph � h }"} �y#Z� j"ldsx}�}�n"jpw �*t f � � � w�~&j � j�h+k t qdnp~*h2fG�npvml-q]h f$n"j"~ � t np~*h2f«h {µnpvmld}"l-l 0 l]q�np}�~&}Xld}�n"~&sxw�npldk¶n"hi� w�j #·� ldng��l]ldf �³²2¸ w fmk � ²2¸«�¹ vmlZº Ú��u� kml � npv»~&}rw � h t n �¯¼�õ·©«ª�¬ ��npvml½sb~&f~&s t s�l]fmldj � # w�nrn"vml½} t j�{�w qdlih {wi� l]j)np~&q]w � s t h2f·��vm~&q°v¶q]w f¶j"l¯w�q°v¶n"vml-q¯w � h2j"~*sxl�npldj�~*}unpvmldj"l�{Wh2j"l õ � � l T w fmk«{Wh2j¾ ² kml � j�l]}bw f � � l�n"vml¶l]fmldj � # wYninpvml«} t j�{�w qdl¶v¿w }½nph � l � j"l]w�npldj½npv¿w fPÀ �Á� l T½�,|h jÂs t h2fm}�w � h � l ��Ã �°ÄgÅTOk�	��Æ�Ç6� õ � � l T w�nÂnpvml�} t j){�w q]l��(n"vml�w�f �2tm� w j�km~&})npj�~ � t n"~&h2f~&}�È|w�n �«É ldfmq]l�w�n�º Ér�u� �Ên"vmlbh2f � # w f �2� lbl 0 ldqdn�nph � lbq]h fm}"~*kml]j�l]kËqdh2sxld}�{Wj"h2snpvml ÇÍÌÇgÎ w fmkËn"vml·ldfml]j � # } � ldqdnpj t s �ÁÉ ldfmq]l«kmh³��fÏnphKnpvml·q]w¯�2l]j�fÏ��vml]j�l¶º Ér�u�~&} � h+q]w�npldk ô }�l]lZ,o~ �2t j�l Ð  �[��� ��n"vml½ldfml]j � # � h2}"}�w�fmk®npvlil]fmldj � # } � l]q�npj t sÑh {/npvlq]h2}�sx~*q]}z��~ �*� � l�wr{ t fmq�np~*h2fih {|npvmld~&jzk~&j"ldqdn"~&h2f � aÒn��uw }�}"vmh³��fZnpv¿wYnznpvml�s t h2f½È t [w�n�npvml�} t j�{�w�q]l�~&}�w � h t n N"Ó ´gÔÌ|Õ � l T ¤(Ö qds ¤(´ } ¤¿× }�n"j ¤¿× ��vml]j�l�npvml�qdh+l�Øxqd~&ldf$n ²�ì�  q]w f� w�j # kmh³��f¶nph ²�ì� {Wh j�� ²2²b� l T s t h2fm} �/Ù l�v¿w¯�2l-{Wh2jXn"vml-~&fynpl � jpw�n"l]k¶È t [ Ð
� � �x� �bÚ°Û]Ü §_�ÞÝ±ß¿àÌ�ámÌ(âäãgåWæ I ãÒç�è éÂêëíì2î� Ö �$�ðï êë`ñ ì2î� ´Ãóò ÄgÅÒô ò�õ Æ�Ç � l T ¤(´ q]s ¤(´ } ¤¿× }�npj ¤¿×÷ö  ��ø2ù

¹ hN~&fyn"l � j"w�npl®n"vml�È t [ h { \ t w }"~rvmh2j"~ % h2fynpw � s t h2fm}·~*f ì £ ì É��uú ºûsbh+k t� l]}q �&t }�npldj t }"ldkK~*f·npvml�n"j"~ � � l]jX} # }�npldsK�m��l-s�w ^ l�npvl�}�~&s � � ~`{ # ~&f � w }"} t s � np~*h2f·npv¿wYn�ul·q]w fü~*fynpl � jpw�n"lx~*fmkml � l]fkml]fyn � # ~&f»ýPw fmk Û Î �ow fmkþ~&füÿ»w�fmk Û]Ü w fmkþnpv¿w�n�npvlw f �2� l Û Î v¿w }Âfmh�~*fÈ t ldfmq]l h2fbn"vml � w�npvbnpvmj�h tm� vZnpvml j"h(q ^ �zÙ l�q¯w �*� � Î npvml�j"ld} tm� nh {on"vml-~&fynpl � jpw � h � l]j�ý»w fmk � Ü npvml-j"ld} tm� n�h {Ên"vml�~&fynpl � jpw�n"~&h2f«h³� l]j�ÿ ���o[ q]l � nr{Wh2jnpvml É��uú ºËldk � ld}]��s t h2fm}�q¯w f � j"h(k t qdl�w ø�£ ì npj�~ �2� l]j�~*{µnpvml # w j"l�q]h2fynpw ~&fmldk®~*fw<sbh+k tm� lZw fkü~*n"}�j"~ � vyn�h j � ld{ n-fmld~ � v � h t j�}]� npvm~*}�kl . fmld}�n"vml�w�f �2� l Û Î ï Ö����	���
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~ �&�*t }�n"jpw�n"l]k�~*f�npvmlij�~ � vyn�}�q°vml]sxw¶h {�,o~ �2t j"l Ð  �íø ����vmldj"l�� Î ï � Ü½ï ø ¾«q]s w�fmk
������ ø�² q]s qdh2j"j�l]} � h2fmk¶nphin"vml�}"~ % l-h {Êw É��uú ºþh t npldj�sxh(k tm� l �z¹ vl]j"l�{Wh2j"l���lq¯w f¶��j"~`npl�{Wh2jXn"vml-~&fynpl � jpw�n"~&h2f«h�{Ên"vml�ý � w j)n¯Ð

� Î ï Ý Î��íá � �Î�á�� ����� Ý��
�� á � �
�
�� á�� � ý�� �$Û �Î � ï ì � £ �Z£ ì �ñ³ì ê ë

ö  �"!yù
Ù l-kml . fml Ð

#Cï $%'&)( Û]Ü }�~&fmqdl Û]Ü ~&}�}�s�w �*� ��l�vmw³� l Ð #+* $Û]Ü ë ö  �-,$ù
# w�fmk $ w j�l�~ �&�&t }�npj"w�npldkK~*f®,Ê~ �2t j�l Ð  � � ��¹ vml�ldfml]j � # w�n�npvml � j"h t fmk � l��2l � ��w j�~&l]}��~*npv¶npvl�km~&j�l]qdn"~&h2f¶h {µnpvl�qdh2}"sb~&q�Ð Ì â�ãÍåWæ ãÒç�è é

�/.
ï ¥ÍÖ103254

�/.
w�fmk«npvml�È t [ ~*} � ~*� l]f �y# Ð

êë`ñ ì2î� ´Ãóò ÄgÅÒô ò�õ Æ�Ç £ Û ´Ü ï ê+ë*ñ ì î¢6� ´ £ Û ´Ü ö  �  ù
��vml]j�l Û]Ü q¯w fb� w�j #Z� ldng��l]l]f ² w fmk ´��875� . ¤ Ü:9� 
 w fk�ÿZq¯w fb��w j"~*l � ldng��l]ldf ² w fk;� Ü �w }�}"vmh³��f®~*f<,o~ �2t j"l Ð  �íø+��¹ v t }]Ð

� Ü ï Ý Ý=< � �xÚpÛ]Ü � § � ÿ � �$Û]Ü �
� Ü ï Ý Ý ê+ë*ñ ì î� ´Ãóò ÄÒÅÒô ò�õ Æ Ç � Û]Ü § � ÿ>� �$Û]Ü �
� Ü ï ê+ë*ñ ì î ¨�¢6� ´ Ý

Ü?� á � .Ü � á�� Ý � . � á 7íÔg´"¤ Ü?�@9BA ×�´ �
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C t n"np~*f � w �*� npvml � w j�n"}�~&fPýÞw fmk±~*f±ÿ � w j�n"}xn"h � ldn"vml]jd���ul�h � n°w ~*f � l]j Ér�uú ºsxh(k tm� lunpvmlX{Wh �&� h³��~*f � j"w�nplX{Wh2jos t h2fm}z{ t�&�ED q]h f$npw ~&fl]kZ~&f ì £ ì sxh(k tm� l]}]� q]h2sb~&f �~&f«npvml � l¯w s�km~&j�l]qdn"~&h2f�Ð
F ï � Î�£ � Ü�ï ì+ë ¢Z£ ñ³ê ¤$¥ s t h2f} � l]j�}�l]q]h fmkG� � ldj�sxh(k tm� l ö  � ¾ ù

¹ vml � j�l]km~*qdn"l]kün"h n°w � j"w�nplbh {Xn"vml]}�l�s t h fm}�~*fË¾ ² ¼ sbh+k tm� ld}�~*}�n"vml]j�ld{Wh2j�l·w � h t n²� �  � l]j�}�l]qdh2fmk �xÉ h³��ld�2ldj�n"vmlinpj�~ �2� ldjrnpvj"l]}�vmh � k»n"v¿w�n-v¿w�k � l]ldfþ}�ldn¯� }�l � ldqdn"l]kw � }�hÏs t h2fm}«fh n«{ tm�&�BD q]h2fyn°w�~&fmldk ~*f ì £ ì sxh(k tm� l]} �8¹ vmldj"ld{Wh j"l ��npvml�n"j"~ �2� l]jjpw�n"l·�Xw }Zw�{Wl���s t h2fm} � l]ji}"ldq]h2fk � agfÏnpvm~*}½q]h s � t n°w�n"~&h2fün"vml·npj�~ �2� l]j�}�l � l]qdn"}q]h2}�sx~*q½ld� l]fynp} � h2~*f � npvmj�h tm� v�n"vml �Â�uú ºHGmj"}�n �JI ~*f¿w �&�BD � � h�npv ^ ~&fmk»h {Âqdh2}"sb~&qd}�uldj"l-j"ldq]h2fm})npj t qdn"l]k ö q]h }"sb~&q]} � h2~&f � npvj"h tm� v·npvml �Â�uú ºKG¿j"})n¯�mh jXq]h2}�sx~*q]} � h2~&f �npvmj�h tm� vÏnpvl É��uú ºLG¿j"})n ù l [+� � w ~&f~&f � w®{�w�qdnph j ø�� l�ng�uldl]f÷n"vml � j�l]km~*qdnpldkNjpw�n"lw fmk¶npvml-h � }�l]j�ld�2ldk�h2fml �
ÀNM



I ~ �2t j"l  ��ø Ð�a �*�&t })npj"w�np~*h2f·h {µnpvml�w f �2� ld} Û Î w fk Û]Ü ~*f«npvml É��uú ºüsbh+k t� l]} �
O�PRQ S�TVUXWZY []\_^a`b\dcfe gh`bcji_`Vk�Wlgmc+g�Ufg�\dn

Ù l�kmld}"qdj"~ � l�~&fxnpvm~*}X}"ldqdnp~*h2f«npvml � j"h � l]j)np~*l]}�h { qdh2}"sb~&q�l��2ldf$n"}rw�fmk·��v¿w�n�w�j"l�npvlfml]qdl]}"}"w j D }"l�n"np~*f � } w fmkKj"l \ t ~*j"ldsxldf$n"} n"h � l�w � � l�nphxj"l]qdh2j"k<npvmld}"l½kmw�n°w� w }���l �&�w }�npvml-l]fq]h t fyn"l]j"ldk � ~*sx~`n°w�n"~&h2f} �
oqpsr'tvu/w6ryx�r�zf{|w]}f~]ps{Xu��6x���u�ps{ ¹ vl�G¿f¿w ��� hyw � �X~*}xnphüv¿w¯�2l®n"vml�q¯w � h2j�~&sbldnpldj"}} D fmq°vmj�h2fm~��dl]k»��~*n"v®npvml �2� h � w � º Ér� q � h(q ^ �G~*n"}"l � { � l]~&f � } D fmq°vmj�h2fm~E�]l]kÁ��~`npv�npvl
,y²;�®É �iº É��u� q � h(q ^ ��� � l]f�npvh tm� v�qdh2}"sb~&qd} l��2ldf$n"}-w j"l�jpw�fmkmh2s ��~*n"v®j�l]} � l]q�nnph¶npvml �2� h � w � º Ér� q � h(q ^ �C~`n-~&} � h2}"}�~ � � l t }"~*f � w«kml]km~*q¯w�n"l]k»npj�~ �2� ldj�}"l�n"n"~&f � �Cn"h� ldj�{Wh2j�sEw��dj�l � w�np~`�2l6��np~*sxluw � ~ � fmsbl]fynoh�{¿npvmlX} t � kmldn"l]q�nph2j�} � l�ng�uldl]fZnpvmldsx}�l � � l]} �
� p8��rm�'x3��u�rm��u�w6r º É��u� �uw }�w � � l�n"h·j"ldq]h2j�k�h³�2ldj�w�sb~ �&� ~&h2f«h�{�q]h2}�sx~*q]} ld�2ldfynp}h2fKnpw � l �b� l]q¯w t }"l�h {Ên"vml � w q��·h�{z} D fmq°vj"h2fm~E�¯w�n"~&h2f<h {Ênpvml�q]h2}�sx~*q]}d�mnpvm~*} w�sxh t f$nh {�k¿w�n°w®��l]j�l¶fmh ni} t Øbq]~&ldfynbn"h � ldj�{Wh2j�s wÁqdl �&� � D q]l �&� np~&sbl·w � ~ � fmsxldfyn½h {�npvl
���uú ºÞw�fmkünpvl É��uú º �o¹ vm~*}_G¿fl�n t f~&f � ��~ �&� � l � l]j){Wh2j"sbl]k t }"~*f � � l¯w s � w�}ld�2ldfynp}rh j � w j�n"~&q � l]}�qdh2sb~&f � {Wj�h2s n"vml � j"h n"h2f � j"h�nph2f<q]h �*� ~*}"~&h fm} �
� }fp���pst��X����u��|��u��>~>�Br���x�u/{ � fPh2j�kml]jinph � lKw � � l·n"hþj�l]q]h j"kPq]h2}�sx~*q<l��2ldf$n"}�~*fº Ér�u� �Ckmldkm~&q]w�npldkÁq]h2fmk~*np~*h2fm} ~&f®n"l]j"sb}�h { � vmh nph s tm� n"~ � � ~&ldj � w ~&fK�uldj"l t }�l]k � � fnpvmld� C v D }"~&qd}���q]h2fmk~*np~*h2fm} & ë ¬ {Wh2jznpvl w�qh� t ~&}�~*n"~&h2fih {�k¿w�npw�q]h2sb~&f � {Wj�h2sûn"vml�º É��q]h �*� ~&}�~&h2f}]�mnpvl � w ~*f®h {�n"vml C��K¹ }�w j�l�}�ldn�} t q°v�npv¿wYn n"vml�{ tm�*� }�q¯w � l�h {onpvml ú����q]h2j�j"l]} � h fmkm}rn"h«wbn"jpw fm})�2ldj"}"lildfml]j ��D h {�� ²�� l � ��¹ v t }rn"vml � w ~&fKkml � l]fmk} t � h2f

À ¼



npvml C��K¹ � h2}"~`np~&h f¶w fmk<~*n���w j"~*l]} � ldng��l]ldfGÐ ñ £ ñ³ê Ô w fmk ¢b£ ñ³ê ¥ {Wh2jXnpvml �Â�uú ºw fmk � ldng��l]ldf ì £ ñ³ê ¥ w fmk ñ2ëíî £ ñ³ê Ö {Wh2j�npvml É��uú º �8I h2j/q]h }"sb~&q�jpw D k¿w�npw]¡Ònpw��$~&f �w t f~*{Wh2j�s � w�~&fË�uw }x~*s � � l]sbl]fyn"l]kË��~*n"v �K£ ñ³ê Ô {Wh2j½n"vml ���uú º w fmk ì £ ñ¯ê Ô~&f�npvl½q¯w }�lih {�npvl É��uú º ��ú s t h2f � w }"}�~&f � { t�&�ED n"vmj"h t� v�npvml ���uú º÷sbh+k tm� l� l]fmldjpw�n"l]}�w � h t n¢� ²2² ²�� vmh n"h+l � l]q�npj�h2fm}/~&f½n"vml C£�<¹ �$��v~ � l ø ²2² w j"l � j�h+k t q]ldkb{Wh2jnpvml É��uú º �
� �6¤s�8��¥:¦���~]u����s�>~�~���§¨�|u�~���t©��{s��r ¹ vml-}"~*s � � l]})n��$~&fmk¶h {Êº ² npj"~ �2� ldju�uh tm� k � lnph t }"l�w f«ª)¬®f¯�°²±]³�´¶µXª�h2j ª)·¸f¯�°L±]³�´¶µ|ªXn"j"~ �2� l]j � � f � jpw q�np~*q]l�npv~&}�sbl¯w fm}�{Wh2jl¯w q°vK} t � kmldn"l]q�nph2jdÐ
¹Hº lm� t ~&j�~&f � w ì £ ì q �*t }�n"l]jÊ~&f�n"vml Ér�uú º<w � h³� l�w � ~`�2l]f��2l]j D�� h³�Ïnpvmj�l]}"vh � kG���~*n"vmh t nuw kmkm~*f � w�f �Â�uú ºÁj"lm� t ~&j�l]sbl]fynX~*fb{Wj�h2fynuh {G~*n �o¹ vm~&}Â~&}Âj"l�{Wl]j"j�l]k«w�}w���v¿w kmj�h2f¶q¯w fmk~&k¿w�n"l6� �
¹Hº lm� t ~&j�~&f � wv» £N¢ q �&t })npldjx~*fPn"vml �Â�uú ºRw � h³�2l®w � l]j D÷� h³� npvmj�l]}"vh � kG���~*n"vmh t n t }�~&f � w C�¼�½N¼3C�� ��w � ~&k¿wYnp~&h f ��¹ v~&}-~&}�j�ld{Wl]j�j"ldküw }�w��]ºCh(q¯w �¿¾ � �q¯w fkm~&k¿wYnpl �

À ³¸Á�Â�Ã/Ä(�Y~*nµw �m� l¯w�j"l]k�npv¿wYnCnpvmlÂfmh2~*}"l �Yk t l�n"h�n"vml � j"ld}"l]fq]luh�{mq]l �&� } w � h³� lÂn"vmj"ld}"vmh � kw fmk»fmh n�qdh2j"j�l]} � h2fkm~&f � n"h«h {Âkml � h2}"~`n-w·q]h }"sb~&q]}d�G�Xw�}�vm~ � v ��¹ vm~*}�w	ÅÇÆhÈ�É:ÆhÊKÉ:Ë3Æ
Ì Èh�>Ím~EÎ"~EÉ"~�ÏNÐdÑ Ì ÉRÆ � �¢Ë~�È�Ë½� Ì Î¿É:Ï8Ï�Ëm~ � Ë * � ²2² � É � ��¼ ~EÐ�ÈhÆbÍ�Î"~EÐ � É:Ë3ÆVÎRÍ � ¡ÒÊ�Æ�É:ÆhÈ�É:ÏNÑ?Î
ÎRÆ � Ì Ñ Ì ÉRÆ �BD ~�ÐÓÉ:Ë�Æ¸ÉRÑ"~ � � ÆhÑ�� Ì Î � ~*�(~�Ð � É:Ï8Ï;Ëm~ � ËÔÑ Ì É:ÆhÎd� Ì É:Ñ�~ �2� ÆmÑ � Ì ÎRÆmÊ�Ï�Ð � Ï�ÉRË
É:Ë�Æ ���uú º Ì Ð�ÊdÉRË�Æ Ér�uú º·� Ì Î¿Í�Î?ÆhÊ �Êú ÈmÏNÐ3G � Í3Ñ Ì É"~�ÏNÐ_ÑRÆ�Õ�ÆhÑRÑ?ÆhÊqÉRÏ Ì Î��Ö�´�±q×V³�´¶µ	ØÙ Ì ÎRÆmÊÚÏNÐ ÌÜÛ ±]Â�³ Û Â�Ý8Þ�³ Û Þ Ù ÆmÉÒß£ÆhÆmÐ Ì ì £ ì Èhà�Í3Î?É:ÆmÑ¸á�Ð�É:Ë�Æ É��uú º Ì Ð3Ê Ì ì £ ìÈhà�Í3Î?É:ÆmÑâá�Ð_É:Ë�Æ ���uú º ö Ð�Ï�É¿Ð�ÆhÈmÆhÎ?Î Ì Ñ?á�à D á�ÐdÈhÏNÑ?ÑRÆmÎRãsÏNÐ�Ê�áEÐ�ä�ÈhÆmà�àEÎ ù Ø]É:Ñ?á�äNäNÆmÑRÆmÊqå�ÏNÎ?ÉRà D
ÏNÐ Ë�ÏNÑ?á��hÏ�Ð>É Ì à¿ÈmÏNÎRå�á�ÈmÎ Ì Ð3Ê�Ð3Ï�ÉæÏNÐ Ð�Ï�á�ÎRÆ	Ø¨äNáBç8á�Ð�ä Ì Ñ Ì É:ÆqÏ�Õ¢� ø·É �	è � Í�ÑRáEÐ�ä;É:Ë3Æ
ÈhÏNå�åéáEÎRÎ?á�ÏNÐ�áEÐ�ä¢ãÇÆmÑRáEÏ�ÊêØ]Ï�ÉRË�ÆhÑXÉ D ãsÆhÎ¿Ï�Õ�É:Ñ?á�äNä�ÆhÑRÎmØ�È Ì à�àEÆhÊ½º ² É:ÑRáEäNäNÆmÑhØ]ÈhÏNÐ3G�äNÍ�Ñ Ì É:á�Ï�Ðë Æ D ö º ² ¡ ¹��Vë�ù ß£ÆhÑ?ÆdÍ3ÎRÆhÊ¨è I ÏNÑ�Æíì Ì åéã3à�Æ Ð
¹ Ì ÈmÏNá�Ð3Èhá�Ê3ÆhÐ�ÈmÆ Ù Æ�ÉÒßbÆmÆhÐ�ÉÒß£ÏéåqÍ�ÏNÐlÈ�Ë Ì å Ù ÆhÑ?Îhî
¹ Ì ÈmÏNá�Ð3Èhá�Ê3ÆhÐ�ÈmÆ Ù Æ�ÉÒßbÆmÆhÐ�ÉRË�Æïå¸Í�ÏNÐlÈ�Ë Ì å Ù ÆmÑRÎ Ì Ð�ÊlÉ:Ë�Æ Ér�uú ºvÏNÑ �Â�uú º�î
¹ Ì ¼�C�� å¸Í�àBÉ:áEã�à�áEÈháEÉ D Ë3á�äNË�ÆmÑVÉ:Ë Ì Ð�� ² è

ð {Xu���ræpsñ��8{f�8~���z � ÐéÉ:Ë3Æ Ì Ù ÎRÆmÐ�ÈhÆ�Ï�ÕêÊ�ÆmÊ�á�È Ì É:ÆmÊéÆmÐ�ÆhÑ?ä D È Ì à�á Ù Ñ Ì ÉRá�ÏNÐqÕ�Ï�Ñ�ÈmÏNÎRå�á�È
ÆmçNÆmÐ6É:ÎhØfÉ:Ë3ÆJÆhÐ�ÆmÑRä D Ê3ÆhãsÏNÎRáBÉ:Î�áEÐÔÉ:Ë�ÆJÈ Ì à�ÏNÑ?á�å�ÆmÉRÆhÑhØÇÑRÆ�Õ�ÆhÑRÑ?ÆhÊ É:Ï Ì Î � Ø Ì ÑRÆ¸�	Æhã3É_áEÐú���� ÈmÏNÍ�Ð6É:Î Ì Ð�ÊlÐ�Ï	ÉòÉRË�ÆïÍ�ÎRÍ Ì à � Æ �óÏNÑ � Æ �ôÍ3Ð�áEÉRÎhè

À À



O�Pöõ ÷ó\qcfe gm`Vc�^|T¢`b\dnøcêU+^¿Wl`£Ufgm\dn

� ÆhÊ�áEÈ Ì ÉRÆhÊ Ì àEäNÏNÑ?áEÉ:Ë3åéÎ;ß£ÆhÑ?ÆyÊ�ÆhÎ?á�äNÐ3ÆhÊùÉRÏúÑRÆmÈhÏNÐ�ÎöÉ:Ñ?Í�ÈmÉ ÈmÏNÎRå�á�ÈmÎÓÉRÑ Ì È��>ÎÔáEÐûÉ:Ë3Æ
È Ì àEÏNÑRáEåéÆ�É:ÆhÑ?Îhè Ù Ædß¢áEà�à¨G�ÑRÎ?É®Ê�ÆhÎ?ÈhÑ?á Ù ÆdÉ:Ë3Æ_ç Ì Ñ?á�ÏNÍ�ÎòÑRÆm�>Í�á�Ñ?Æhå�ÆhÐ6É:ÎòÕ�ÑRÏNåüÉRË�ÆqãsÏNáEÐ>É
Ï�Õ¢ç�áEÆmß�Ï�Õ�ÉRÑ Ì È��>á�Ð3ä Ì Ð�ÊyÉ:áEåéáEÐ�älÉ:Ë Ì É¸Ð�ÆhÆmÊÜÉRÏ Ù ÆýÕ�Í�àEG�à�à�ÆmÊ Ù D Ì ÐÚÆmçNÆmÐ6ÉJÉ:Ï Ù Æ
Í�ÎRÆmÊ�á�ÐZÉRË�ÆæÉ:á�å�Æ Ì àEá�äNÐ3åéÆmÐ>É Ì Ð Ì à D ÎRá�Î�Ï	Õ|ÉRË�Æ ���uú º Ì Ð�Ê É��uú ºþè
ÿ x���x x�w6§ê�Xu/rhu���u�ps{ rh�6�'��u�{X�sr ¹ Ï Ù Æ Ì Ù à�Æ É:ÏHãsÆhÑ?Õ�Ï�ÑRå ÉRË�Æ É:á�å�Æ Ì àEá�äNÐ�å�ÆhÐ6É
Ì Ð Ì à D Î?á�ÎmØsáBÉòá�ÎòÐ�ÆhÈmÆhÎRÎ Ì Ñ D É:Ï�ÑRÆmÈhÏNÑ?ÊÔÊ Ì É Ì Í�Î?á�Ð�ä�É:Ë3ÆqÊ�ÆmÊ�á�È Ì É:ÆmÊ ¹ á�å�Æ ú àEá�äNÐ�å�ÆhÐ6É
� ç�ÆhÐ6É ö ¹Êú®��ù Ê Ì É Ì Õ�ÏNÑ?å Ì É'è ú É·º É�� Ù áEÉ�á�Î�ãsÏNÎRÎ?á Ù àEÆlÉRÏ©Ñ?ÆhÈmÏNÑRÊHÕ�ÑRÏNå ! ÈhÏNÐ8¡
ÎRÆhÈmÍ3É:áBçNÆ�Æmç�ÆhÐ6É:ÎïÍ�ã ÉRÏ � ! è � ÐKÈ�Ë Ì ã3ÉRÆhÑ , ß¢Ë�ÆmÑRÆ¸ß£ÆJÊ�á�Î?ÈhÍ�Î?ÎRÆmÊ�ÉRË�Æ¸Õ�Æ Ì Î?á Ù áEà�áBÉ D Ï�Õ
É:Ë�ÆæÉ:áEåéÆ Ì à�áEäNÐ�å�ÆhÐ6É'Ø8ßbÆïÎRË3Ï�ß£ÆhÊÓÉ:Ë Ì É�ÉRË�ÆïÎRË Ì ãÇÆïÏ�Õ Ì Ðlá�Ð6É:ÆmäNÑ Ì É:ÆhÊlÎ?á�äNÐ Ì àêá�ÐZÉ:Ë3Æ���uú ºLÏ�ÑdÉ:Ë3Æ É��uú ºLáEÎqÈmÏNÐ6É Ì áEÐ�ÆhÊvß¢áBÉ:Ë�áEÐ�� ø  Ð�Îmè ¹ Ë�ÆmÑRÆ�Õ�ÏNÑRÆýß£Æ;�>Ð�Ï�ß É:Ë Ì É
Î?É Ì Ñ?É:áEÐ�äïÕ�ÑRÏNå Ì Ð D É:á�å�Æ�å�á�Î Ì à�á�ä�Ð�ÆhÊ¸ÈmÏNÐ3G�ä�Í�Ñ Ì ÉRá�ÏNÐ�É:Ë3ÆòÆmÐ�ÆhÑ?ä D Ê�ÆmãÇÏNÎ?áEÉRÎ£Ï�Õ Ì ÈhÏNÎ1¡
åéáEÈ®È Ì ÐZÐ�Ï�É Ù Æ��mÎRÆmÆhÐf�®áEÐZåéÏ�ÑRÆ�ÉRË Ì Ð ø ÈmÏNÐ�ÎRÆmÈhÍ3ÉRáEç�Æ_ÈmÏNÐ6É Ì áEÐ�ÆhÑ?Î ö ÉRË�á�Î Ì ÑRäNÍ3åéÆmÐ>É
Ë�ÏNà�Ê3Î�Õ�ÏNÑ�ÆhÐ3ÆhÑRä D Ê3ÆhãsÏNÎRáBÉ:Î�Õ�ÑRÏNå ÈmÏNà�àEá�Î?á�ÏNÐJÆ�çNÆhÐ6ÉRÎVÉ:Ï8Ï ù è I Ï�Ñ�Æíì Ì åéã3à�Æ�Ø>áBÕ Ì ÈmÏNÎRå�á�È
á�Î_�mÎ?ÆhÆhÐ+�ïáEÐ;É:Ë�ÆæÈmÆhÐ6É:Ñ Ì à ö oq�f~]~��8{Ç� ù ÈhÏNÐ6É Ì á�Ð�ÆmÑhØ�áBÉ�È Ì Ð Ù Æ��mÎRÆmÆhÐf� Ì ÎVß£ÆhàEà+á�Ð;É:Ë3Æ� ���ê��� ö È Ì àEà�ÆhÊ�ÎRáEåéã3à D � ���ê� á�Ð�É:Ë�Æ�ÑRÆmÎ?É¸Ï	ÕVÉ:Ë�Æ�É:Æíì�É ù Ù Í�É¸Ð�Ï�Édá�Ð�É:Ë�Æ � ���ê�	� è¹ Ë�á�Î£á�Î�ÎRË�Ï�ß¢ÐZáEÐ�ÉRË�Æ �Â�uú ºKÆ�çNÆmÐ>ÉVÊ�á�Î?ã�à Ì D Ï�Õ I á�äNÍ3ÑRÆ Ð  è ! è � ç�ÆhÐ;ÉRË�ÏNÍ�äNË�É:Ë�Ærº ²
É:ÑRáEäNäNÆmÑ®ÎRÆ�ÉRÉRá�Ð�äZáEÎ�ÎRÍ�È�ËKÉ:Ë Ì Éæå�ÏNÎ?ÉæÏ	Õ�ÉRË�Æ¸Ñ?ÆhÈhÏ�ÑRÊ�ÆmÊ©Æ�çNÆhÐ6ÉRÎ Ì ÑRÆJá�Ð3Ê�ÆhÆmÊ ÈhÏNÎ?åéáEÈhÎhØ
Ð�ÏNá�Î D ÈhÆhàEà�Î_ÑRÆmå Ì áEÐêè ú ÈhÍ3ÉqÈ Ì àEà�ÆhÊ©�hÆmÑRÏÔÎ?Í�ã�ã�Ñ?ÆhÎRÎ?á�ÏNÐvá�Î Ì ã�ã�àEá�ÆhÊ©ÏNÐ©ÉRË�ÆýÎ?Í�å Ï�Õ
É:Ë�ÆéÆhÐ�ÆmÑRä D ö áEÐ�ÉRÆhÑ?åéÎ_Ï�Õ ú®��� ÈhÏNÍ3Ð>ÉRÎ ù Ï�ÕVÈmÏNÐ�ÎRÆmÈhÍ3ÉRáEç�Æ;ÈhÏNÐ6É Ì á�Ð�ÆmÑRÎmØ|ß£ÆýÑRÆm�>Í�á�Ñ?Æ
Õ�ÏNÑ�Æ Ì È�ËÓÈhÆmà�à�Ð

� � �
� ���ê��� §C¡ � � oq�X~�~��8{Ç� §C¡ � ��� ~��>¤�� §�§� ñ³ê2ê Õ�Ï�ÑVÉ:Ë�Æ �Â�uú º ö  è5M ù
� � ��� ���ê��� §C¡ � � o¸�f~�~���{s� §C¡ � ��� ~]�6¤�� §�§� ñ³ê Õ�ÏNÑVÉ:Ë3Æ Ér�uú º ö  è ¼yù

¹ Ë�ÆïÈhÍ3É Ì ã3ã�à�áEÆhÊ;Õ�ÏNÑbÉRË�Æ �Â�uú º©áEÎ�Ë�á�ä�Ë�ÆhÑbÉRË Ì ÐZÉ:Ë3ÆæÏNÐ�Ææá�Ð;ÉRË�Æ É��uú ºþØ Ù ÆmÈ Ì Í�Î?Æ
áEÉ�ß Ì ÎïÎRÆmÆhÐ�Ê�Í�ÑRáEÐ�ä;É:Ë3Æ�ÈmÏNå�åéáEÎRÎRáEÏNÐ�áEÐ�ä�ÉRË Ì ÉæÉRË�Æ �Â�uú º�ã�Ë3Ï�É:ÏNåqÍ�àEÉRá�ã�àEÆhÑ Ù Ì ÎRÆmÎ
ßbÆmÑRÆ å�ÏNÑRÆÓÐ�ÏNá�Î D ÉRË Ì ÐúÆíì�ãÇÆmÈmÉ:ÆmÊ�� 2�� è ¹ Ë�áEÎýáEÎRÎRÍ3ÆÔË Ì Î Ù ÆhÆmÐ G3ì�ÆhÊ á�Ð ß¢á�Ð6É:ÆmÑø ²2²2¼ è ú ÎdÆíì3ã3à Ì áEÐ�ÆhÊKá�Ð � Ë Ì ã�É:ÆhÑ ø ØfÉ:Ë3Æ�Æíì�ãÇÆmÈmÉ:ÆmÊyÎRáEäNÐ Ì à|Õ�ÏNÑ Ì Õ�Í�àEà D ÈhÏNÐ6É Ì á�Ð�ÆmÊ
å¸Í�ÏNÐZáEÎ  É:áEåéÆmÎbà Ì ÑRäNÆmÑbáEÐýÉ:Ë�Æ ���uú º�ÉRË Ì ÐZá�ÐéÉ:Ë�Æ Ér�uú ºþè ¹ Ë�Æ ú®��� ÎRãsÆhÈmÉRÑRÍ�å
á�ÎýÎ?Ë�Ï�ß¢Ð á�Ð I á�äNÍ3ÑRÆ Ð  è , Ï	ÕïÈhÏNÎ?åéáEÈhÎ�ÆmçNÆmÐ6É:ÎZá�ÐHÉ:Ë�Æ ���uú º ö à�Æ�Õ�ÉýÊ3á�Î?ÉRÑRá Ù Í3É:áEÏNÐ ù
Ì Ð�Ê�á�ÐÔÉ:Ë3Æ Ér�uú º ö ÑRáEäNË6ÉïÊ�á�ÎöÉ:ÑRá Ù Í3ÉRá�ÏNÐ ù è ¹ ÏøÊ�ÆmÉRÆhÑRå�á�Ð3ÆJáEÕ�É:Ë�Æ�ÆmÐ�ÆhÑ?ä D Ê�ÆmãÇÏNÎ?áEÉRÎ
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M ÎJßbÆZÎ?Ë�Ï�ßbÆmÊ�ã�Ñ?Æmç8á�Ï�Í�ÎRà D ØþÉ:Ë�ÆZÈmÏNå�ã�Í3É:ÆmÊyç Ì à�Í�ÆýÏ�Õ¢É:Ë�ÆZÎ?ãÇÆmÆhÊHÏ�Õ¢É:Ë�ÆZÈmÏNÎRå�á�ÈmÎÙ Æ�ÉÒßbÆmÆhÐ�ÉRË�ÆON . M y Ì Ð�ÊlÉ:Ë�ÆRz . M y Ð�Æmç�ÆhÑòà�Æ Ì Ê�Î�É:Ï�É:Ë�ÆïÈmÏNÑRÑ?ÆhÈmÉ�ÎRãsÆhÆmÊ�Ï�Õ¿à�áEäNË6É'èa Ë�á�Î_ç Ì à�Í�Æ Ì ã�ãsÆ Ì Ñ?ÎdÉ:Ï Ù ÆéÎ D Î?ÉRÆhå Ì É:áEÈ Ì àEà D Í�Ð3Ê�ÆhÑ1¡ÒÆhÎöÉ:áEå Ì ÉRÆhÊêØ|Æmç�ÆhÐÚß¢Ë�ÆhÐÚÍ3ÎRá�Ð3ä
ç Ì ÑRá�Ï�Í�Î£ÈmÏNÐ�Ê�áBÉ:áEÏNÐ�Î�Ï�ÕêÉ:Ë3Æ y V]¡ ÉRÑRáEäNäNÆhÑmè � Æ�ÉRÑ D á�Ð�É:Ë�áEÎ£Î?ÆhÈ�É:á�Ï�ÐýÉ:Ïdá�Ð6çNÆmÎ?É:áEä Ì ÉRÆ�É:Ë3Æ
ÏNÑRáEäNá�ÐJÏ�ÕsÉ:Ë3á�Î Ù á Ì Î Ù D ÑRÆ�G�Ð�á�Ð3äïÉRË�Æ¢Æmç�ÆhÐ6ÉbÎ?ÆhàEÆhÈmÉRá�ÏNÐ Ì Ð3ÊéÎöÉ:Í�Ê D áEÐ�äæÉ:Ë�Æ¢ÈhÏ�ÑRÑRÆmà Ì ÉRá�ÏNÐÙ Æ�ÉÒßbÆmÆhÐ�ÉRË�ÆæÉ:á�å�Æ�áEÐlÉRË�ÆPN . M y Ì Ð3ÊøÉRË�ÆæÉ:á�å�Æ�áEÐlÉRË�ÆRz . M y è� ÆæÊ�áBç8á�Ê�Æ Ì Î Ì å�ã�à�Æ�Ï�ÕfßbÆmà�àÇÎRÆhàEÆhÈ�É:ÆhÊ Ô p�~��¸x�~	� �b� Ì Ð3Ê Ô p�~��¸x3~j� �d� É:Ñ Ì È��>Î

Q�R�V



á�Ð�ÉÒß£Ï�Ø¢ÑRÆm�8Í3á�ÑRáEÐ�ä©ÉRË Ì ÉéÉ:Ë�ÆÔÈmÏNå�ã�Í3É:ÆmÊúÊ�áEÎ?É Ì Ð�ÈhÆ Ù ÆmÉÒß£ÆhÆmÐ É:Ë�ÆÓÈhà�Í3Î?É:ÆmÑRÎ;áEÐ�É:Ë3Æ
N . M y Ì Ð�ÊKÉ:Ë�Æ«z . M y H�S á�ÎæÈmÏNÐ6É Ì áEÐ�ÆhÊ�á�Ð ÉÒß£Ï�Ê�áBÅ¨ÆmÑRÆhÐ6É_ÎRàEá�ÈmÆhÎhØ+ÉRË�Æ�G�ÑRÎ?É_ÏNÐ3Æ
á�Î¸äNáBçNÆmÐ Ù DUT : Î V	å p : Î <	å T Ì Ð�ÊyÉ:Ë�ÆZÎ?ÆhÈmÏNÐ�ÊÜÏNÐ�Æ Ù DWT V Î V	å p V Î <	å T Ø Ì Î¸á�àEà�Í�ÎöÉ:Ñ Ì É:ÆhÊá�Ð I á�äNÍ�Ñ?Æ�lÓW�èXR�Y�è ¼ áEÐ�ÈhÆdÆ Ì È�ËÚ�mÆmç�ÆhÐ6É��qÈmÏNÑRÑ?ÆhÎRãsÏNÐ�Ê3Î®É:Ï�É:Ë�ÆdÎ Ì å�ÆqÈmÏNÎRå�á�Èïã Ì Î?ÎRáEÐ�ä
É:Ë�Ñ?ÏNÍ�äNËqÉRË�ÆZN . M y Ì Ð3ÊqÉ:Ë�Æ�z . M y 4�Ë�ÆhÐ�ÈmÆbÉ:Ë3Æ D Ì ÑRÆ£Î Ì å�ã�à�ÆmÊ Ì É|É:Ë�Æ£Î Ì å�Æ£ÉRá�å�Æ�[
ßbÆòÆ�ì�ãsÆhÈmÉ£É:Ë�Æ�ÉRá�å�Æ�á�ÐJÉ:Ë�Æ�N . M y ÉRÏ Ù Æ¢ÈhÏNÑ?ÑRÆmà Ì ÉRÆhÊJß¢áEÉRË�ÉRË�Æ�É:á�å�Æ�á�ÐJÉRË�Æ7z . M y
Õ�ÏNÑ�Æ Ì È�ËÓÎRàEá�ÈhÆæÏ	Õ H�S è
I Ñ?ÏNå É:Ë3ÆqãsÏNá�Ð6ÉòÏ�Õâç8á�Æ�ß«Ï�ÕâÉRá�å�á�Ð�ä Ì ÐÓÆmçNÆmÐ6Éæá�ÎòÎRÆmà�ÆhÈ�É:ÆmÊÔáEÕþáBÉ¢Õ�Í�àEG�àEà�ÎVÉRË�ÆdÉRá�å�á�Ð�ä
ÑRÆh�>Í�áEÑRÆmåéÆmÐ>ÉRÎþá�ÐJÆ Ì È�Ë�ÎRÍ Ù Ê�Æ�É:ÆhÈ�É:ÏNÑþÊ3ÆmG�Ð�ÆmÊ Ù*\ lOP ] P > Ï©Î »3ØNÎ?ÆhÆ�É:ÏNãJÊ3á�Î?ÉRÑRá Ù Í3É:áEÏNÐ�ÎÏ�Õ I áEäNÍ�Ñ?Æ�l�W�èXR=W�è a Ë�áEÎXÈmÍ3ÉXË Ì Î Ù ÆmÆhÐ_á�Ð6É:Ñ?Ï�Ê3Í�ÈhÆmÊ Ù ÆhÈ Ì Í�ÎRÆ�Ï�Õ8É:Ë�Æ�à Ì È��®Ï�Õ3Î?ÆhÐ�Î?áEÉRáEç8áEÉ \
á�ÐvÉRË�ÆéÉRá�å�Æéå�Æ Ì Î?Í�ÑRÆmåéÆmÐ6É¸Õ�ÏNÑ¨P^] P � Ï©Î »3è � Édß Ì Î¸ÎRË�Ï�ß¢ÐÜá�Ð �KW�M � ÉRË Ì ÉqÆmçNÆmÐ6É:Î
Èhà�Ï�ÎRÆïÉ:Ï�É:Ë�ÆïÆhÊ3äNÆhÎòÏ�Õ¿ÉRË�ÆïÉ:á�å�ÆæÊ�áEÎ?É:Ñ?á Ù Í�É:á�Ï�ÐZá�Ð6É:Ñ?Ï�Ê�Í3ÈhÆhÊ Ù*\ É:Ë�ÆïÈhÍ�É Ì Ñ?Æ Ù á Ì Î?ÆhÊêèI Í3Ñ?É:Ë3ÆhÑVÑ?Æh�>Í�á�Ñ?Æhå�ÆhÐ6É:Î Ì ÑRÆ�áEÐ>ÉRÑRÏ8Ê�Í�ÈmÆhÊZá�ÐéÉ:Ë�Æ�Î?ÆhàEÆhÈmÉRá�ÏNÐ;ÉRÏ¸ÑRÆmåéÏ�ç�Æ�É:Ë�ÆmÎRÆæÆmç�ÆhÐ6É:Î`l
¹ Õ�ÏNÑ�É:Ë�Æ Ô p�~��¸x3~j� �S� É:Ñ Ì È��>Îýß£Æ�ÑRÆm�>Í�á�Ñ?ÆÓÕ�ÏNÑ Ù Ï	É:Ë ÉRË�ÆJN . M y Ì Ð�Ê�É:Ë3Æz . M y É:Ï�Ë Ì çNÆ H%I � »JÐ�ÎmØ�ÎRÆhÆ Ù Ï�ÉRÉRÏNåüÊ3á�Î?ÉRÑRá Ù Í3É:áEÏNÐ�ÎVÏ	Õ I áEäNÍ�Ñ?Æ�l W�èXR=W;Ø
¹ Õ�ÏNÑýÉRË�Æ Ô ps~��qx�~	� �_� ÉRÑ Ì È��>ÎZßbÆ Ñ?Æh�>Í�áEÑRÆÔÕ�ÏNÑ Ù Ï�ÉRËúÉ:Ë�Æ_N . M y Ì Ð�Ê É:Ë3Æz . M y É:Ï�Ë Ì çNÆ H%I > �.` Ð�ÎhØ�Î?ÆhÆ Ù Ï�É?É:ÏNåjÊ�á�ÎöÉ:Ñ?á Ù Í3ÉRá�ÏNÐ3ÎVÏ�ÕAa¿á�äNÍ3ÑRÆ�l5W�èXR=W�è

a Ë�ÆqÊ�áEÎ?ÉRÑRá Ù Í3É:áEÏNÐ;ß¢Ë�á�È�Ë Ì à�àEÏ�ß¢ÎVÉ:Ï�ÈhÏNÐ6çNÆmÑ?É�É:Ë�Æ Ì \ å�å�ÆmÉ:Ñ \ á�Ð6ÉRÏ Ì ç Ì à�Í�ÆïÏ�Õ|É:áEåéÆ
á�Î;Æíì�ÉRÑ Ì È�É:ÆmÊ²Õ�Ñ?ÏNå Ì � ÏNÐ6É:Æ . Ì Ñ?à�ÏyÎ?á�å¸Í3à Ì ÉRá�ÏNÐ Ì Î;ÎRË3Ï�ß¢Ð²áEÐ . Ë Ì ã3ÉRÆhÑbY�è � Æ
ÑRÆhå�á�Ð3Ê;É:Ë Ì É�ÉRË�ÆæÎRË Ì ãÇÆæÏ	ÕXÉRË�Æïá�Ð6É:ÆmäNÑ Ì É:ÆhÊZÎ?á�äNÐ Ì à¨Ñ?ÆmÉ:Ñ?áEç�ÆhÊ Ì Õ�É:ÆmÑVÉ:Ë�ÆæÊ3á�äNáBÉ:á�� Ì É:áEÏNÐ
ß Ì ÎdÎRË�áBÕ�É:ÆmÊ Ù*\ QNè?YÓÐ�Î_á�ÐKÉ:Ë3ÆcN . M y è a Ë�áEÎdÎ?Ë�áEÕ�Éïß Ì ÎdÊ3Í�Æ�ÉRÏøÉRË�Æ�Ê�Æed�Ð3áEÉ:áEÏNÐ�Ï�Õ
É:Ë�Æ�Î?É Ì Ñ?É_Ï�Õ�ÉRË�Æ�Æhà�ÆmÈmÉRÑRÏNå Ì äNÐ�Æ�É:áEÈ¸ÎRË�Ï�ß£ÆhÑ?Îqá�ÐÔÉRË�ÆfN . M y è a Ë�Æ�ÈhÍ3ÉRÎ Ì ã�ã�à�áEÆhÊ áEÐ
É:Ë�áEÎbÎRÆmÈmÉRá�ÏNÐýß¢Ë3ÆhÐZÑRÆgd�Ð�áEÐ�ädÉRË�Æ®É:Ñ Ì È���ÎRÆmà�ÆhÈ�É:áEÏNÐ Ì Ñ?Æ�Ð�Ï	ÉVÎ \ å�åéÆ�É:Ñ?á�È�Ø>É:Ï_É Ì �	Æ�á�Ð6ÉRÏ
Ì ÈhÈmÏNÍ�Ð6É�ÉRË�á�Î�Î?Ë�áEÕ�Éhè
� Ðha¿áEäNÍ�ÑRÆjl W�èXR�tZßbÆ�ÎRË�Ï�ß ÉRË�Æ�Ê�á�ÎöÉ:ÑRá Ù Í3ÉRá�ÏNÐ�Î®ÈhÏNÑ?ÑRÆhÎ?ãÇÏ�Ð�Ê�á�Ð3äøÉRÏøÉRË�Æ�ÉRá�å�Æ¸á�ÐKÉ:Ë3Æz . M y Ì Î Ì Õ�Í�Ð�È�É:á�Ï�Ð�Ï	Õ�ÉRË�Æ¸É:áEåéÆqá�ÐÔÉ:Ë3Æ�N . M y á�ÐÔÉRË�Æ¸ÉÒß£ÏÓÎ?à�á�ÈmÆhÎ�Ï	Õ H�S è � Æ
åéáEÐ�á�å�á��mÆ Ì $ ròÉRÏ�d3É Ù Ï�ÉRËøÊ3á�Î?ÉRÑRá Ù Í3É:áEÏNÐ�Îbß¢áBÉ:Ë Ì Î?ÉRÑ Ì áEäNË6É¢à�á�Ð3Æ�l

H;I 6 254ji 8 o �lk H%IsÅ 254jinmpo � ß¢Ë3ÆhÑRÆjlrqs8t: p V Î 4�W�èXR�R�[
� ÐlÉRË�Æ(d�Ñ?Î?É�Î?à�á�ÈmÆ�Ï�Õ H�Svu T : Î V	å p : Î <	å T É:Ë3Æwd�ÉRÉRÆhÊlã Ì Ñ Ì å�ÆmÉ:ÆmÑRÎ Ì ÑRÆ�l ojx 8 Ï©Î�L ` �Ï©ÎKÏ V ` Ì Ð�Ê o x 8 : Î�Ï »;�y: Î ` »3Ø£ß¢Ë3á�à�ÆláEÐ É:Ë3ÆÓÎ?ÆhÈhÏ�Ð�ÊúÏNÐ�Æ	Ø H�Szu T V Î V	å p V Î <	å T Øo r 8 Ï©ÎKL ¿ � Ï©Î�Ï ¿ » Ì Ð3Ê o r 8|{ Î�Ï V0�}: Î�J »3è M Ð�á�å�ãÇÏ�Ñ?É Ì Ð>É�Ï Ù ÎRÆmÑ?ç Ì ÉRá�ÏNÐ ß£ÆéÈ Ì Ðå Ì �	ÆéË3ÆhÑRÆéá�ÎæÉ:Ë Ì É'Ø Ì Î_Æ�ì�ãÇÆmÈmÉRÆhÊyáEÐ Ù Ï�É:Ë�ÎRàEá�ÈmÆhÎ_Ï�Õ H�S Ø|Õ�ÏNÑ Ù Ï�É:Ë�È Ì É:Æhä�ÏNÑRáEÆhÎ_Ï�Õ
ßbÆmà�à¿Î?ÆhàEÆhÈmÉRÆhÊ Ô p�~��¸x�~	� �S� Ì Ð�Ê Ô ps~��qx�~	� �_� ÉRÑ Ì È��>ÎmØ¨É:Ë�ÆdÉ:á�å�Æ_á�Ð�ÉRË�Æ~N . M y

Q�R�Q



(ns)ECALT
-25 -20 -15 -10 -5 0 5 10 15 20 250

100

200

300

400

500

600

(ns)ECALT

(ns)HCALT
-25 -20 -15 -10 -5 0 5 10 15 20 250

100

200

300

400

500

(ns)HCALT

(ns)ECALT
-25 -20 -15 -10 -5 0 5 10 15 20 250

50

100

150

200

250

300

350

400

450

(ns)ECALT

(ns)HCALT
-25 -20 -15 -10 -5 0 5 10 15 20 250

50

100

150

200

250

300

350

400

450

(ns)HCALT

a¿á�äNÍ3ÑRÆ~W�èXR=Wªl � Æ Ì ÎRÍ3ÑRÆhÊLÉ:áEåéÆ áEÐ²ÉRË�Æ�N . M y 4�à�ÆmÕ�ÉlÊ3á�Î?ÉRÑRá Ù Í3É:áEÏNÐ�Î�[ Ì Ð�ÊLá�Ð É:Ë3Æz . M y 4�ÑRáEäNË6ÉþÊ�áEÎ?É:Ñ?á Ù Í�É:á�Ï�Ð�Î�[íØ Ù Æ�Õ�ÏNÑRÆP4�É:ÏNã�Ê�áEÎ?ÉRÑRá Ù Í3É:áEÏNÐ�Î�[ Ì Ð�Ê Ì Õ�É:ÆmÑ�4 Ù Ï�ÉRÉRÏNå Ê3á�Îö¡É:ÑRá Ù Í3ÉRá�ÏNÐ�Î�[ Ì ã�ã�à \ á�Ð�äJÈmÍ3É:Îmè
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a¿á�äNÍ3ÑRÆ�W�èXR�t©l . ÏNÑ?ÑRÆmà Ì ÉRá�ÏNÐ Ù ÆmÉÒß£ÆhÆmÐ©É:Ë3Æ�å�Æ Ì ÎRÍ�Ñ?ÆhÊKÉ:á�å�ÆJá�Ð ÉRË�ÆfN . M y Ì Ð�ÊKÉ:Ë3ÆÉ:á�å�Ææå�Æ Ì Î?Í�ÑRÆmÊÓáEÐ;É:Ë�ÆRz . M y á�ÐZÉÒß£ÏéÊ3áEÅÇÆhÑRÆmÐ6É�Ñ?ÆhäNáEÏNÐ�Î�Ï�Õ H�S è
Q�R�R



á�Î�á�Ð�Ê3ÆhÆhÊ�ÈhÏ�ÑRÑRÆmà Ì ÉRÆhÊJß¢áEÉRËJÉ:Ë�Æ�É:áEåéÆbá�ÐJÉ:Ë�Æez . M y ÎRáEÐ�ÈhÆ�ß£Æ¢Ë Ì çNÆ o ��� :Nè @ Ð�É:Ë3Æ
Ï�É:Ë�ÆmÑ�Ë Ì Ð3ÊêØêÍ�Î?á�Ð�ä;ÉRË�ÆOd�É?É:ÆhÊÔç Ì àEÍ�ÆhÎ®á�ÐÔÆ Ì È�ËKÎRà�áEÈhÆ	ØÇß£ÆJÈ Ì Ð ÈmÏNåéã3Í3É:ÆqÉRË�Æ¸Î?ãÇÆmÆhÊ
Ï�Õ�É:Ë�Æ¸ÈmÏNÎRå�á�ÈmÎ Ù ÆmÉÒß£ÆhÆhÐKÉ:Ë3ÆqÉÒßbÏlÊ�Æ�É:ÆmÈmÉ:Ï�ÑRÎ Ì Ð�ÊÔß£ÆJÏ Ù É Ì á�Ð l Á S�� Q�èKwFYZÐ3Î ½ å
ß¢Ë�á�È�Ëøá�Î�ÎöÉ:á�àEàêÎRå Ì àEà�ÆhÑ�É:Ë Ì ÐøÉRË�ÆïÆ�ì�ãÇÆmÈmÉRÆhÊÓç Ì àEÍ�Æf4���èX�JÐ�Î ½ å�[íèa Ë�ÆhÑ?ÆmÕ�ÏNÑ?Æïß£ÆïÈ Ì ÐlÈmÏNÐ�ÈhàEÍ�Ê�Æ�ÉRË Ì É'Ø3ÑRÆed�Ð�á�Ð�ä¸ÉRË�Æ�É:Ñ Ì È��ýÎ?ÆhàEÆhÈmÉRá�ÏNÐlÈmÑRáEÉRÆhÑ?á Ì Ø Ì à�àEÏ�ßbÆmÊ
Í�Î¿É:Ï®å Ì �	ÆbÎ?Í�ÑRÆbÉRË Ì É|ßbÆ Ì ÑRÆbß£ÆhàEà�ÈmÏNÐ6É:ÑRÏ�à�à�áEÐ�ä¢É:Ë�Æ�É:á�å�Æ�ÈhÏNÑ?ÑRÆhà Ì É:áEÏNÐ�Î Ù Æ�ÉÒßbÆmÆhÐJÉ:Ë3Æ
N . M y Ì Ð�Ê�ÉRË�ÆUz . M y èÓz�Ï�ßbÆ�çNÆmÑhØ¨ß£ÆqÎöÉ:á�àEà+Ê�ÏýÏ Ù ÎRÆmÑ?çNÆ Ì Ù á Ì Î�áEÐøÉRË�ÆqÈmÏNå�ã�Í3É:ÆmÊ
ç Ì à�Í�ÆæÏ�ÕXÉ:Ë3ÆæÎRãsÆhÆhÊÓÏ�ÕfÉ:Ë�ÆïÈmÏNÎRå�á�ÈmÎ Ù Æ�ÉÒßbÆmÆhÐÓÉRË�Æ�ÉÒß£ÏéÊ�Æ�É:ÆmÈmÉ:Ï�ÑRÎhè M Ð3Ï�É:Ë�ÆmÑ�ÏNÑRáEäNá�Ð
Ï�ÕdÉRË�á�Î Ù á Ì Î;áEÎZá�Ð6çNÆmÎ?ÉRá�ä Ì ÉRÆhÊ²á�ÐúÉRË�ÆKÐ�Æ�ì8ÉøÎRÆmÈmÉRá�ÏNÐêØòÉ:Ë�Ñ?ÏNÍ�äNËúÉRË�ÆKÎ?ÉRÍ�Ê \ Ï�Õ_É:Ë3Æ
ÎRÆhÐ3ÎRáEÉRáEç8áEÉ \ Ï�ÕïÏ�Í�Ñýå�ÆmÉRË�Ï�Ê É:ÏvÉRË�ÆÔÆ�ì8ÉRÆhÑRÐ Ì à®áEÐ�ã�Í3ÉhØ�Ð Ì å�Æhà \ ÉRË�ÆÔÎ?Ë Ì ãsÆÔÏ�ÕæÉ:Ë3Æ
á�Ð6É:ÆmäNÑ Ì ÉRÆhÊøÎRáEäNÐ Ì à/è

O�P�� �f� ����������¯c����� ��� �´³����´³b������_O���C^�� ³��n���
a Ë�ÆïÊ�á�ÎöÉ:ÑRá Ù Í3ÉRá�ÏNÐ�É:Ë Ì É Ì à�àEÏ�ß¢Î�É:ÏJÈmÏNÐ6çNÆhÑöÉ Ì åéÆ Ì ÎRÍ�Ñ?ÆhÊ Ì Î \ åéå�ÆmÉRÑ \ ÉRÏ Ì É:áEåéÆòá�Ð�¡
Õ�ÏNÑRå Ì É:áEÏNÐdÕ�Ï�Ñ Ì äNáEç�ÆhÐ�ÈhÆmà�à�á�ÎâÆíì�ÉRÑ Ì È�É:ÆmÊ�Õ�Ñ?ÏNåóÉRË�Æ��ÓÏNÐ6ÉRÆ . Ì ÑRàEÏf4�ÎRÆmÆ . Ë Ì ã3ÉRÆhÑ`l�Y#[�è
� ÆháEÐ�äZà�áEåéáBÉ:ÆhÊ Ù*\ ÉRË�Æ¸Ð>Í�å Ù ÆhÑæÏ�Õ�Ñ?ÆhÈmÏNÑRÊ�ÆmÊKÈhÏNÎ?åéáEÈhÎ Ì Ð3Ê åéÏNÑ?Æ¸á�å�ãsÏNÑ?É Ì Ð6É:à \;Ù#\
É:Ë�Æ¸Õ Ì È�É�É:Ë Ì ÉæÈhÏ�ÎRå�á�ÈhÎ®ÆmçNÆmÐ6É:Î Ì ÑRÆqÐ�Ï�ÉæÎ \ Ð3È�Ë�ÑRÏNÐ3á��hÆmÊêØfáEÉæáEÎ®Ð�Ï	ÉæãÇÏ�ÎRÎRá Ù à�ÆdÉ:ÏZãsÆhÑ1 
Õ�ÏNÑRå Ì Õ�Í�àEàÇÎ?È Ì ÐZáEÐéÉRá�å�Æ�Ï�Õ+ÉRË�Æ�áEÐ>ÉRÆhäNÑ Ì É:ÆmÊ;ÎRáEäNÐ Ì à Ì Ð�ÊéÉ:ÆhÎöÉVß¢Ë�Æ�É:Ë�ÆmÑ5¡£¢¥¤�¡£¤F¦_É:Ë3Æ
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aAÏ�Ñ Ý×�Ôbþ à���ªl �Ïýû�×çÔ,Ð´ÛeÔ�å±ÔeÒ�ërÔ,Ô,Ð9Ò�ÓjÔcÒ�Ï ÖÏÐ´Ñ4éÑ�ÏúFÔ,ÐhÏÐÐ´Î�[ÁÏÐÒ�ÓjÔbNßÞ My
Õ�Ð´Ù

Ò�Ó´Ô�ì½×�Ô"¬�Ó´Ø�ërÔ,× ÝÎ�ÏÐ´Ñ_Õ���� °�°��	��
���P°������Ø�×���� °�°��	��
���������
��ÕFÎ \ÖfÖÔgÒ�×çÏ�Ô,Î
×�Ô,Î ÜÔgÒ�Ïýú�Ô ãý\Ú�Ï�Ð�Ò�Ó´ÔnØ ÝÒ�Ô,× ×�ÔeÑ�Ï�Ø�Ð

Q�R�w



îæï7ð ï�� �! #"�ô-ó%$Oó'&)(�*«ô-ó
M ©eÐ¼ÕFÏýú�Ô�© Ö ØÙ´Ô ã ØFè�Ò�Ó´ÔwÒ�Ï Ö Ï�Ð´ÑnÏ�ÐäÒ�Ó´Ôní Ý Ò�Ô,×,+l×�Õ�Û ª Ô,×æå´ÕFÎ�ÔeÙbØ�ÐcÒ�ÓjÔ ª Ð´Ø�ë ã Ô,ÙjÑ�Ô
ØFè�Ò�Ó´Ô�Ò�Ï Ö Ï�Ð´Ñ5ÏÐIÒ�Ó´Ô.NßÞ M y Û"Õ�Ðcå±Ô�ë ×çÏÒ�Ò�Ô,Ð-Ú*èéØ�×½èéØ�×1ëZÕ�×�Ù�Ò�×�Õ�Û ª Î(47Ôgú�Ô,Ð*Ò�Î Ü ÕFÎçÎ�ÏÐ´Ñ
Ò�Ó´×çØ Ý Ñ�Ó�Ò�Ó´ÔÁí-+�d´×�ÎçÒ�[æÕFÎ"l

3 C'.0/ 8214365 �?>�7 1 Â > � m 14849;: � Â m 1=<':>9 � 4Âþ à RF�*[
ë Ó´Ï ã Ô(èéØ�×æå¼ÕFÛ ª ëáÕF×�Ù Ò�×�Õ�Û ª ÎO47Ôgú�ÔeÐ#Ò�Î Ü Õ�Î�Î�ÏÐ´ÑIÒ�Ó´×çØ Ý Ñ�Ó�Ò�ÓjÔ5Û"Õ ã Ø�×�Ï Ö ÔgÒ�Ô,×rd¼×�Î1Ò�[@?

3 C'.0/ 82143A5 �?>Am 1 Â > � m 148=9�: � Â m 1=<':>9 � 4Âþ à R�Y#[
ë Ó´Ô,×çÔ?

B 148=9�: � Â ÚjÏÎßÒ�Ó´ÔwÙ´×çÏè£Ò«Ò�Ï Ö Ô ØFè-Ï�Ø�Ð´Ï�,ÏÐ´Ñ Ü ÕF×çÒ�Ï�Û ã Ô,ÎßÏ�Ð�Ò�ÓjÔ5í-+¿ÎçÒ�×�Õ"ë¿Ò Ý å±ÔwÑ�ÕFÎrÒ�Ø
Ò�Ó´Ô5ë Ï×�Ô à

B 1=<':>9 � Ï�ÎZÒ�Ó´Ô Ü ×�Ø Ü ÕFÑ*Õ�Ò�Ï�Ø�Ð�Ò�Ï Ö Ô(Ï�ÐbÒ�ÓjÔOí-+Wë Ï�×�Ô ÝjÜ Ò�Ø�Ò�Ó´Ôn×�Ô,ÕFÙ¥Ø Ý ÒDC
B 1 Â > � ÛeØ�×�×çÔ,Î Ü Ø�Ð´ÙjÎ.Ò�ØIÒ�Ó´ÔPÒ�Ï Ö Ô(ØFèFE¼Ï�Ñ�Ó*Ò ØFèlÒ�ÓjÔÁÛeØ�Î Ö Ï�Û5å±ÔeÒ�ërÔ,ÔeÐ Ò�Ó´ÔPNßÞ M-G
ÕFÐ´Ù�Ò�Ó´ÔÁí-+HC

B 14365 �?> Ï�ÎZÒ�ÓjÔP×çÔ,ÛeØ�Ð´ÎçÒ�× Ý ÛgÒ�ÔeÙ Ò�Ï Ö Ô(ÏÐ�Ò�Ó´ÔPNßÞ M-G C
B 3 C'.0/ Ò�Ó´ÔZÒ�Ï Ö ÔßÏ�ÐjèéØF× Ö Õ�Ò�ÏØ�ÐÁÏÐOÒ�ÓjÔ�íH+9×çÔ"ÕFÙ´Ø Ý Ò½Ï�ÎAÔ,Ð´ÛeØ�Ù´ÔeÙ�Ï�ÐIÕ(Ù´ÔeÙ´Ï�Û,Õ�Ò�ÔeÙ+ � Þ�Û�Ó´Ï Ü à

+æÓ´ÔcÓ´ØF×�Ï��eØ�Ð*Ò�Õ ã Õ2â�Ï�ÎnØFèæasÏ�Ñ Ý ×çÔ?�þ à �FY ×�Ô Ü ×�ÔeÎ�ÔeÐ#Ò�ÎOÒ�ÓjÔ�Ò�Ï Ö Ï�Ð´ÑbÏÐ�Ò�Ó´Ôcí-+P4 3 C�.0/ [Ï�Ð�Ð´Î,Úlë Ó´Ï ã Ô~Ò�Ó´Ô�ú�Ôe×çÒ�ÏÛ"Õ ã Õ�âjÏÎÁ×çÔ Ü ×çÔ,ÎçÔ,Ð*Ò�ÎPÒ�Ó´Ô�Ò�Ï Ö ÏÐ´ÑbÏ�Ð�Ò�ÓjÔcNßÞ M-G ÏÐ ÐjÎ à M Î
Ö ÔeÐ#Ò�Ï�Ø�ÐjÔ,ÙbÔ"Õ�× ã ÏÔ,×ßÏÒrÏ�ÎrÐ´Ô,ÛeÔ,Î�Î�ÕF× \ Ò�ØIÕ ÜjÜ´ã\ ÕOÛ Ý ÒæØ�Ð�Ò�ÓjÔ5ÕFÎ \ÖfÖ ÔgÒ�× \ ÛeØ ÖfÜ´Ý Ò�ÔeÙ
Ï�Ð¥Ò�Ó´ÔPÛ"Õ ã Ø�×�Ï Ö ÔgÒ�Ô,×çÎ Ï�Ð Ø�×�Ù´Ôe×.Ò�ØcÓ¼Õ"ú�ÔOÕäÎçÔ,Ð´ÎçÏÒ�ÏýúÏÒ \ Ò�ØfÒ�Ó´ÔPÛ,ØF×�×�ÔeÎ Ü Ø�Ð´Ù´ÏÐ´ÑäÒ�Ï Ö ÔFÚ
Ò�Ó´ÏÎwÔgâ Ü´ã ÕFÏ�ÐjÎ.Ò�ÓjÔ~Ñ*Õ Ü Ï�Ð Ò�Ó´Ô~Î�Û,Õ�Ò�Ò�Ô,× Ü´ã ØFÒwØFè«aAÏÑ Ý ×çÔ?üþ à �FY à-I Î�ÏÐ´ÑcÒ�ÓjÏ�Î Ö ÔeÒ�Ó´ØÙ
Ò�Ó´Ô�×çÔ ã Õ�Ò�Ïýú�Ô�Ò�Ï Ö Ï�ÐjÑ å±ÔeÒ�ërÔ,ÔeÐ Ò�Ó´ÔcNrÞ MJG Õ�Ð´Ù Ò�ÓjÔ�í Ý Ò�Ôe×�+l×�ÕFÛ ª Ô,×~ÏÎOÙ´Ôe× Ö Ï�Ð´ÔeÙ
Ý Î�ÏÐ´ÑÁÒ�Ó´Ô Ö Ô"ÕFÐcÕFÐ´ÙäÎ Ü ×çÔ"ÕFÙ�Ø�è-Ò�Ó´Ô.Ù´Ï�Î1Ò�×çÏ�å Ý Ò�Ï�Ø�Ð àFK ÒrëZÕFÎrÔ,Î1Ò�Ï Ö Õ�Ò�Ô,Ù�Ò�ØOå±Ôwå±ÔeÒçÒ�Ôe×
Ò�Ó¼ÕFÐ¥� à �IÐ´Î à

îæï7ð ïML NO .÷)PQ(´öR&)SUTÁô-ó�V
M ÎIèéØ�×~Ò�ÓjÔ í Ý Ò�Ô,×W+l×�ÕFÛ ª Ô,×eÚrÒ�ÓjÔ ÖOÝ Ø�Ð9Û�Ó¼Õ Ö å±Ô,×çÎ�×�Ô"Õ�Ù´Ø Ý Ò Ý ÎçÔ,ÎäÕX+ � Þ Û,Ø Ý Ð*Ò
Î \ ÎçÒ�Ô Ö Ò�Ø~Ø�åjÒ�ÕFÏ�ÐcÒ�Ó´ÔwÒ�Ï Ö ÔwÏ�ÐcÔ"ÕFÛ�Ó Ö Ø�Ù Ý´ã Ô.Ï�Ð�Õ�RFþÁÐ´ÎZë Ï�ÐjÙ´Ø�ë à ÞáØ�Î Ö Ï�Û.Ôeú�ÔeÐ*Ò�Î
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aAÏ�Ñ Ý ×�Ô þ à �FY�?[+æÏ Ö Ô�ÏÐWÒ�Ó´Ô í Ý Ò�Ô,×�Ò�×�ÕFÛ ª Ôe×¥ë ÏýÒ�ÓW×�Ô,Î Ü ÔeÛeÒ¥Ò�Ø9Ò�Ó´Ô�Ò�Ï Ö Ô�Ï�ÐUÒ�ÓjÔ
Û"Õ ã Ø�×�Ï Ö ÔgÒ�Ô,×rèéØ�×ZèéØ�×çëáÕF×çÙ�Ò�×�ÕFÛ ª Î

ëáÔe×�Ô�×�ÔeÛ,Ø�Ð´Î1Ò�× Ý ÛeÒ�Ô,ÙpÏ�ÐhÒ�ÓjÔ Ö~Ý Ø�Ð Û�Ó¼Õ Ö åüÔe× Ý ÎçÏ�Ð´Ñ_Õ�Î�Ï ÖäÜjã Ïd´Ô,Ù ×çÔ,ÛeØ�Ð´ÎçÒ�× Ý ÛgÒ�ÏØ�Ð
Î�ØFè£Ò�ëáÕF×�ÔJ4éë ÏýÒ�Ó�×�Ô,Î Ü ÔeÛeÒPÒ�Ø�Ò�Ó´ÔfÎçÒ�ÕFÐ´Ù¼Õ�×�Ù ØFÐ´Ô Ý Î�ÔeÙhÏ�Ð�Ò�ÓjÔäØ\fÏÐ´ÔfÕFÐ¼Õ ãý\ ÎçÏ�Î à [ M
ã Ï�ÐjÔ"ÕF×ùÒ�×�ÕFÛ ª ÏÎ«djÒ�Ò�ÔeÙcå±ÔeÒ�ërÔ,ÔeÐcÒ�Ó´Ô�Î�Ô ã ÔeÛeÒ�ÔeÙcÓ´ÏýÒ�Î«Ï�ÐfÔ"Õ�Û�ÓcØFèüÒ�Ó´Ô ÎçÒ�Õ�Ò�ÏØ�Ð´Î à +æÓ´Ô,ÐcÕ
Ö Õ�Ò�Û�Ó´Ï�ÐjÑcÏ�Î.Ù´Ø�Ð´ÔOåüÔgÒ�ëáÔeÔ,Ð�Ò�Ó´ÔOÛ,Ø�Î Ö ÏÛ,Îw×çÔ,ÛeØ�Ð´ÎçÒ�× Ý ÛgÒ�ÔeÙ�ÏÐ Ò�ÓjÔ Ö~Ý ØFÐJÛ�Ó¼Õ Ö å±Ô,×çÎ
ÕFÐ´ÙbÒ�Ó´ØFÎ�Ô5×�ÔeÛ,Ø�ÐjÎçÒ�× Ý ÛeÒ�Ô,Ù Ï�Ð�Ò�Ó´Ô5Û"Õ ã Ø�×�Ï Ö ÔgÒ�Ôe× à a¼Ø�×ßÒ�Ó´ÔeÎ�ÔnÔeúFÔ,Ð*Ò�Î�ÏÒáÏ�Î Ü Ø�ÎçÎ�Ï�å ã ÔwÒ�Ø
Û,Ø ÖfÜ´Ý Ò�ÔZÒ�Ó´ÔZÒ�Ï Ö Ï�Ð´Ñ.Ù´ÏûüÔ,×çÔ,Ð´ÛeÔæåüÔgÒ�ëáÔeÔ,ÐäÒ�Ó´Ô Ö~Ý ØFÐIÛ�Ó¼Õ Ö å±Ô,×çÎ�4éèéØ�×ùÔ�âjÕ ÖäÜjã Ô �JRF[
Ñ�ÏúFÔ,Ð�å \ Ò�Ó´Ô]+ � Þ;ÛeØ Ý Ð*Ò�ÎPÕFÐjÙ�Ò�Ó´ÔfNrÞ MJG ë ÏÒ�Ó_×�Ô,Î Ü ÔeÛeÒPÒ�ØbÒ�ÓjÔ�Ò�Ï Ö Ô~ØFè)E¼Ï�ÑFÓ#Ò
ÕFÎ Î�Ó´Ø�ë Ð ÏÐ aAÏ�Ñ Ý ×�Ô?´þ à �*þ à +æÓ´ÔP×�Ô ã Õ�Ò�Ïú�Ô(Ò�Ï Ö Ï�Ð´ÑÁåüÔgÒ�ëáÔeÔ,Ð Ò�Ó´ÔPNßÞ M-G ÕFÐjÙJ�JRIÏ�Î
Ñ�ÏúFÔ,Ð å \ Ò�Ó´Ô5Î Ü ×�Ô,ÕFÙ¥Ø�èsÒ�Ó´Ï�ÎZÎçÛ"Õ�ÒçÒ�Ôe×�Ï�ÐjÑ Üjã ØFÒæØ�èùaAÏÑ Ý ×çÔ?¼þ à �*þ à^K Ò�Ï�ÎZÔeÎçÒ�Ï Ö Õ2Ò�Ô,ÙbÒ�Ø
åüÔ`_ QDY¥Ð´ÎPèéØ�× Ô�¯�°�²~³j°�ab�c� Ò�×�ÕFÛ ª Î à +æÓ´ÏÎÁú�Õ ã�Ý ÔfÏÎ ã ÕF×�ÑFÔfÛeØ ÖfÜ ÕF×�ÔeÙ Ò�Ø¥Ò�ÓjÔ
×�Ô ã Õ�Ò�Ïýú�Ô Ò�Ï Ö ÏÐ´ÑnåüÔgÒ�ëáÔeÔ,ÐbÒ�Ó´ÔwNßÞ M-G ÕFÐ´ÙcÒ�Ó´Ô-dwÞ M-G à +æÓjÏ�ÎáÛ,ÕFÐ�å±ÔwÔ�â Üjã ÕFÏÐ´Ô,Ùäå \
Ò�ëáØ è7Õ�ÛeÒ�Î à +æÓ´ÔfÏ�Ð*Ò�Ô,×�Ð´Õ ã Ò�Ï Ö Ï�ÐjÑ�Ï�Ð_Ò�Ó´Ô Ö~Ý ØFÐ Î1Ò�Õ�Ò�Ï�Ø�Ð_ëZÕ�ÎÁÐ´Ø�Ò Ü Ô,×1èéØ�× Ö Ô,Ù \ ÔgÒ
ë Ó´Ô,Ð Ò�Ó´Ô,ÎçÔÁÛeØ�Î Ö Ï�ÛeÎ Ù¼Õ�Ò�Õ~ërÔ,×çÔÁÒ�Õ ª Ô,Ð à +æÓ´ÔeÐ-Ú¼Ò�Ó´ÔnÒ�Ï Ö ÏÐ´Ñ~å±ÔeÒ�ërÔ,Ô,Ð¥Ò�Ó´Ô Ü ÕF×1Ò�Ï�Û ã Ô
Ü ÕFÎ�Î�ÕFÑ�ÔbÕ�Ð´Ù Ò�Ó´ÔcÎçÏ�Ñ�Ð¼Õ ã ÛeØ ã�ã Ô,ÛgÒ�Ï�ØFÐ ÏÎOÕ�è Ý Ð´ÛeÒ�Ï�Ø�Ð ØFèZÒ�Ó´ÔcÙ´ÏÎçÒ�ÕFÐ´Û,ÔäåüÔgÒ�ëáÔeÔ,Ð Ò�ÓjÔ
ë Ï�×�Ô�ØFèÁÒ�Ó´Ô_Ò Ý å±Ô ÕFÐ´Ù�Ò�Ó´Ô_Ò�×�Õ�Û ª à +æÓjÏ�Î Ï�Ð*Ò�×çØ�Ù Ý Û,Ô,Î¥ÕFÐ´Ø�Ò�Ó´Ôe×¥ÎçØ Ý ×�ÛeÔ Ø�è~Ò�Ï Ö Ô
Ö ÏÎ�Õ ã Ï�Ñ�Ð Ö Ô,Ð*Ò à

ÃfÄfe g}�O��ÍiheÌ����g�Á�

í(úFÔ,×æÕ Ö Ï ã�ã ÏØ�Ð~ØFè-Û,Ø�Î Ö ÏÛ,ÎáÔgú�ÔeÐ#Ò�ÎZëáÔe×�Ô(×çÔ,ÛeØ�×�Ù´ÔeÙ�Õ�Ò G dwÞáåbÏ�Ð�RYZYZjjÚÕ ãã Ø�ë Ï�ÐjÑPÒ�Ø
è Ý´ã�ãý\ ÛeØ ÖäÖ Ï�ÎçÎ�ÏØ�Ð Ò�ÓjÔfÛ,Õ ã ØF×�Ï Ö ÔeÒ�Ô,×çÎ,ÚüÒ�Ó´Ô�Ù¼Õ�Ò�Õ Õ�Ûlk Ý Ï�ÎçÏÒ�Ï�Ø�ÐJÎ \ ÎçÒ�Ô Ö ÕFÐ´Ù�Ò�ÓjÔ G Y2 
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aAÏ�Ñ Ý ×�Ô�þ à �*þ�? � ÏûüÔ,×çÔ,Ð´ÛeÔ.ÏÐ�Ò�Ó´Ô Ò�Ï Ö Ï�ÐjÑ(Ï�ÐIÒ�ÓjÔwNßÞ M-G Õ�Ð´ÙfÒ�Ó´ÔæÒ�Ï Ö ÏÐ´Ñ5Ï�Ðä�JRnÕFÎßÕ
è Ý Ð´ÛeÒ�Ï�Ø�Ð�ØFèlÒ�ÓjÔ(Ò�Ï Ö Ô(ØFèmE¼ÏÑ�Ó*ÒæØFèlÒ�Ó´ÔnÛ,ØFÎ Ö Ï�Û(å±ÔeÒ�ërÔ,ÔeÐ¥Ò�ÓjÔ,Î�ÔnÒ�ërØäÎ Ý å� �ÙjÔeÒ�ÔeÛeÒ�Ø�×�Î à

Q"�*R



Ò�×�ÏÑ�Ñ�Ôe× à �¥Ø�×�ÔPÎ Ü Ô,ÛeÏd¼Û,Õ ã�ãý\ Ú´Ò�Ó´ÔPÕFÎ \ÖfÖ ÔgÒ�× \ å´ÕFÎ�ÔeÙ Ö ÔeÒ�ÓjØ�Ù¥Õ ã�ã Ø�ë Ï�Ð´Ñ~Ò�ØäÛeØ�Ð*ú�Ô,×1Ò
Ö Ô,ÕFÎ Ý ×�ÕFå ã Ônk Ý Õ�Ð#Ò�ÏÒ�Ï�Ô,ÎnÏÐ#Ò�Ø Õ�¶7¡porqfÏ�ÐjèéØF× Ö Õ�Ò�ÏØ�Ð ëáÕFÎPÒ�Ô,Î1Ò�Ô,ÙhÕFÐ´Ù_úFÕ ã Ï�Ù´Õ�Ò�ÔeÙ�Ø�Ð
Ò�Ó´ÏÎ Ù´Õ�Ò�Õ à aAÏ×�Î1Ò�ØFè~Õ ã�ã ërÔ Ó´Õ�úFÔ ÔeÎçÒ�ÕFå ã ÏÎ�Ó´ÔeÙºÕ9Î�ÔgÒ ØFè~Ûe×�ÏÒ�Ô,×çÏ�Õ Ò�ØpÓ¼Õ"ú�Ô_ërÔ ã�ã
×�Ô,ÛeØ�Ð´Î1Ò�× Ý ÛeÒ�ÔeÙ ÛeØ�Î Ö Ï�ÛeÎ~ÔeúFÔ,Ð*Ò�Î�ÏÐ Ò�Ó´ÔbÛ,Õ ã ØF×�Ï Ö ÔeÒ�Ô,×çÎ àts Ô�ërÔ,×�Ô�Õ�å ã ÔfÒ�Ø�Û,ØFÐ#Ò�×�Ø ã
Ò�Ó´ÔbÑ�ØØÙ´Ð´Ô,ÎçÎ~ØFèæÒ�Ó´Ô�Ï�Ð*Ò�Ô,×�Ð´Õ ã Ò�Ï Ö ÔcÕ ã Ï�Ñ�Ð Ö ÔeÐ#ÒÁØFèæÒ�Ó´ÔbNßÞ M-G ÕFÐ´Ù Ò�Ó´Ôud(Þ MJG à
I Î�ÏÐ´Ñ~Ò�ÓjÔ,Î�Ô.Ò�×�Õ�Û ª ÎeÚ´ú�ÕF×�ÏØ Ý ÎßÎ�Ø Ý ×çÛ,ÔeÎæØFè�Ò�Ï Ö Ô Ö ÏÎ�Õ ã Ï�Ñ�Ð Ö Ô,Ð*Ò«å±ÔeÒ�ërÔ,ÔeÐ�Ò�Ó´Ô5NßÞ M-G
ÕFÐ´Ù�Ò�ÓjÔ-d(Þ MJG ërÔ,×çÔ5Û,Ø�×ç×�ÔeÛeÒ�ÔeÙ à M ã Ï Ö ÏÒ�Õ2Ò�Ï�ØFÐ~ØFè�Ò�ÓjÔ Ö ÔgÒ�Ó´ØÙäëáÕFÎZ×çÔ"ÕFÛ�ÓjÔ,Ù-Ú¼Ù Ý Ô
Ò�ØäÒ�Ó´Ô Ü ×�Ô,ÎçÔ,Ð´ÛeÔ~ØFè«Õ�å´Ï�ÕFÎ.ÏÐ Ò�Ó´ÔOÛeØ ÖfÜ´Ý Ò�ÔeÙ Î Ü ÔeÔ,Ù�ØFèsÒ�Ó´ÔÁÛ,Ø�Î Ö ÏÛ,Î�åüÔgÒ�ëáÔeÔ,ÐJÒ�ÓjÔ
Ô ã ÔeÛeÒ�×�Ø Ö ÕFÑ�Ð*Ò�ÏÛwÕ�Ð´ÙcÒ�ÓjÔ(Ó¼ÕFÙ´×çØ�Ð´ÏÛ.Û,Õ ã Ø�×çÏ Ö ÔeÒ�Ô,×�Î à M Ü ØFÒ�Ô,Ð*Ò�Ï�Õ ã Ø�×�ÏÑ�Ï�ÐfØFè�Ò�Ó´Ï�Îrå´Ï�ÕFÎ
ëZÕFÎ�Ï�ÙjÔ,Ð*Ò�Ïýd¼Ô,Ù ÕFÐ´Ù�Û,ÕFÐ�åüÔn×�ÔeÛ,Ø�ú�Ôe×�ÔeÙ Ý ÎçÏ�Ð´Ñ�å±Ô"Õ Ö Ù´Õ�Ò�Õ à +æÓ´ÔPÒ�Ï Ö ÔwÏÐjèéØ�× Ö Õ�Ò�Ï�Ø�Ð
Ü ×�Ø�úÏ�Ù´ÔeÙ�å \ Ò�Ó´Ô5Û,Õ ã ØF×�Ï Ö ÔeÒ�Ô,×çÎßëáÕFÎ ÔgâÒ�×�Õ Ü Ø ã Õ�Ò�Ô,Ù-Ú Ý Î�ÏÐ´Ñ�Õ ã Ñ�Ø�×�ÏýÒ�Ó Ö Î«Ù´ÔeúFÔ ã Ø Ü´Ü Ô,Ù
èéØ�×ßÒ�Ó´Ï�Î Ü´Ý × Ü ØFÎ�ÔFÚÒ�ØÁØFÒ�Ó´Ôe×áÎ Ý å� �ÙjÔeÒ�ÔeÛeÒ�Ø�×�Îwv£Ò�Ó´Ô.ìß¬´¸�¬jìß¬üÚÒ�Ó´Ôwí Ý Ò�Ôe×i+l×�ÕFÛ ª Ô,×æÕ�Ð´Ù
Ò�Ó´Ô Ö~Ý Ø�ÐPÎçÒ�Õ�Ò�ÏØ�Ð´Î�[�ÕFÐjÙOÏ�Î Ý ÎçÔ,ÙIÕFÎsÕ ×�Ô ã Ï�ÕFå ã Ô½×�ÔgèéÔ,×çÔ,Ð´ÛeÔrèéØ�×�Ò�Ó´ÔeÏ�×�Ò�Ï Ö Ô«Õ ã Ï�ÑFÐ Ö ÔeÐ*Ò à
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¬Ï�×#�½ÙjëáÕF×�Ùt� ã Ñ*ÕF×
ÞáÔ ãã ØfÞáØ�ÐjÛ,Ô,×1Ò�ØäÏ�Ðu� Ö Ï�Ð´ØF×,Ú¼í Ü j*þ à

í5Ð�Ò�Ó´Ô���Y�����ØFèá¬�Ô Ü Ò�Ô Ö åüÔe×��YZYZj�ÚüÒ�ÓjÔ G dwÞtÙjÔ ã Ïýú�Ôe×�Ô,Ù�ÎçØ Ö ÔIÎ�Ï�ÐjÑ ã ÔÁåüÔ,Õ Ö Ù´Õ�Ò�Õ à
G dwÞáå�ëáÕFÎÁÕFå ã ÔOÒ�Ø�×�ÔeÛ,Ø�×çÙ Ôgú�ÔeÐ#Ò�Î,Úlë Ó´Ô,×çÔ�Ò�Ó´Ô�Ù´Ï�×çÔ,ÛgÒ�Ï�ØFÐ�ØFèrÒ�Ó´Ô�åüÔ,Õ Ö ÏÎ5Ï�Ð�Ò�ÓjÔ
èéØ�×çëáÕF×�ÙPÙ´Ï×�Ô,ÛgÒ�ÏØ�ÐnØFè G dwÞáå�véèé×çØ Ö Ò�Ó´Ô ¾ Ô ã Ø ÝjÜ Ò�Ø�Ò�Ó´Ô Ö~Ý Ø�ÐPÎçÒ�Õ�Ò�ÏØ�Ð´Î���ÏÐ��çÔ,ÛgÒ�ÔeÙÁÏÐ
K ì��WvéÎ�ÔeÔ �AÏ�Ñ Ý ×�Ô�?�¡ à ��� à +æÓ´ÔáåüÔ,Õ Ö ëáÕFÎùÛeÏ�×çÛ Ý´ã Õ�Ò�ÏÐ´Ñ�èé×çØ Ö Ø�Ð´ÔrØ�ÛgÒ�ÕFÐ*ÒAÒ�ØwÒ�ÓjÔZØFÒ�ÓjÔ,×,Ú
Ò�Ó´ÔPÛ Ý ×ç×�ÔeÐ#Ò(ÕFÐ´Ù�Ò�Ó´ÔPÏ�Ð*Ò�Ô,Ð´ÎçÏÒ=¢�vÂþ�£¤��Y�¥ Ü ×çØFÒ�Ø�ÐjÎ Ü Ô,×�Î�ÓjØFÒwÔ,ÕFÛ�Óc¦ZjfÎçÔ,Û,ØFÐ´Ù§� ërÔ,×çÔ
ã Ø�ë ë ÏÒ�Ó ×�Ô,Î Ü ÔeÛeÒIÒ�ØJÒ�Ó´Ô�Ø Ü Ò�Ï Ö Õ ã ÎçÔeÒ�Ò�Ï�Ð´ÑFÎ à¨� Ý ×çÏ�Ð´ÑJÒ�Ó´Ï�ÎÁÎ�Ó´ØF×çÒ Ü Ô,×çÏ�ØÙ©v�ÕFå±Ø Ý Ò
Ø�Ð´Ô�Ó´Ø Ý ×5Ø�èrÙ´Õ�Ò�Õ�Ò�Õ ª ÏÐ´ÑbÏ�ÐJÒ�Ó´Ô]+æÏ Ö Ô«ª ã Ï�Ñ�Ð Ö ÔeÐ#Ò Ö ØÙ´ÔD��Ò�Ó´Ô�Ô ã Ô,ÛgÒ�×çØ Ö Õ�Ñ�Ð´ÔeÒ�Ï�Û
Û"Õ ã Ø�×�Ï Ö ÔgÒ�Ô,×½ÓjÏ�Ñ�Ó�ú�Ø ã Ò�ÕFÑFÔ ëáÕFÎrØFû�èéØ�×«Î�Õ�èéÔgÒ=¢ä×çÔ"ÕFÎçØ�Ð´ÎáÕFÐ´ÙcØFÐ ã ¢~Ò�Ó´Ô Ò�Ï Ö Ï�ÐjÑ5ØFè-Ò�ÓjÔ
Ó¼ÕFÙ´×çØ�Ð´Ï�Û5Û,Õ ã ØF×�Ï Ö ÔeÒ�Ô,×ZÛeØ Ý´ã Ù å±Ô5Û�Ó´ÔeÛ ª Ô,Ù à
ªvÙ´Ô,ÙjÏ�Û"Õ2Ò�Ô,Ù G Ôgú�Ô ã  4YwÒ�×�ÏÑ�Ñ�Ô,×lÎ�ÔgÒ�Ò�Ï�Ð´ÑwëáÕFÎùå´ÕFÎ�ÔeÙIØ�ÐOÒ�ÓjÔZÏ�ÐjèéØF× Ö Õ�Ò�ÏØ�ÐnÏ�ÐOÒ�Ó´Ô Ö~Ý ØFÐ
ÎçÒ�Õ2Ò�Ï�ØFÐ´Î.ØF×�Ò�Ó´ÔOÛeØ Ö å´ÏÐ¼Õ�Ò�ÏØ�Ð ØFèAÒ�Ó´ÔOÏÐjèéØ�× Ö Õ�Ò�Ï�Ø�ÐbÏÐ¥Ò�ÓjÔ«d(Þiª G ÕFÐ´Ù�¬�ì � ÖOÝ´ã  
Ò�Ï Üjã Ï�ÛeÏÒ=¢ à

�D¬¦



�AÏ�Ñ Ý ×�Ôw¡ à �Z? K ã�ãÝ ÎçÒ�×�Õ�Ò�Ï�Ø�ÐcØFèAå±Ô"Õ Ö Ø�Ð´ÔPÕFÐ´Ù�å±Ô"Õ Ö Ò�ëáØäÕ�Ò Ò�Ó´Ô G d(Þ à
cÄ¯® ° ±�²,³ ´-µnÊF¶¯µ�·uh@²�¸º¹m»u²½¼{²ZÊ^±�² h

K ÐbØ�×�Ù´Ôe×rÒ�Ø~×�Ô Ö Ø�ú�ÔwÐ´Ø�Ï�Îf¢fÛ,Ô ãã Î«ëáÔ5×çÔlk Ý Ï×�Ô(Õ2Ò ã Ô,ÕFÎçÒJ��Y¾ª � Þ¿Û,Ø Ý Ð*Ò�ÎZÏ�ÐäÔ"ÕFÛ�ÓbÛeÔ ã�ã
ØFè½Ò�Ó´Ô«d(Þiª G à¿s Ô~ÏÐ#Ò�×�ØÙ Ý ÛeÔ~ÕcÐ´Ôgë;ú�ÕF×çÏ�ÕFå ã ÔPÛ"Õ ãã Ô,Ù Ò�Ó´Ôb©lÀ5Ô,×�ÐjÔ ã ©2Ú�Ù´Ô@Á¼Ð´Ô,Ù�èéØ�×
Ô"ÕFÛ�Ó¥Û,Ô ãã v>�Â�ZÕ�Î èéØ ã�ã Ø�ë ÏÐ´Ñ�?

Ã¾Ä Å ÎçÑ�ÐÇÆMÈ Ä Æ �t����
���ÉÊ7 È Ä Æ �P°������	ÉËÉ £!ÌÍÈ Ä Æ �P°������	É0Î È Ä Æ �t����
���É=Ï
ÌÍÈ Ä Æ ��Ð����Ñ��É0Î È Ä Æ��«� Ð�Ð����Ò
�É0Î È Ä Æ �t����
���É=Ï vM¡ à ���

Ó ¢OÛeØ�Ð´ÎçÒ�× Ý ÛgÒ�ÏØ�Ð~Ò�Ó´ÔiÀ5Ô,×�ÐjÔ ã ÏÎAÔ�â Ü Ô,ÛgÒ�ÔeÙfÒ�Øwú�ÕF×Ô¢På±ÔeÒ�ërÔ,Ô,ÐWÕ��áÕFÐ´Ù�� àÊI Ð ã Ï×Ö�ÔrÒ�ÓjÔ
ÕFÎÔ¢ ÖfÖ ÔgÒ�×�ÏÔ,Î�Ø Ä v=��� Ð�Ð��	��
�'�����¿
�� ØF×���� Ð�Ð��	��
���¾Ð������ �lÒ�Ó´Ô¤ÀnÔe×�Ð´Ô ã Ù´ØÔ,Î½Ð´Ø�Ò
Ü ×�Ø�úÏ�Ù´ÔäÕbÎçÒ�×�ÕFÏÑ�Ó*ÒPèéØF×çëáÕF×�Ù�Û,Ø ÖfÜ´Ý Ò�Õ�Ò�ÏØ�Ð�ØFèrÒ�Ó´ÔIÒ�Ï Ö Ô ànÙ ÔeúFÔ,×1Ò�Ó´Ô ã Ô,ÎçÎOÏýÒPÕ ã�ã Ø�ë Î
Ò�ØbÔ,Î1Ò�Ï Ö Õ�Ò�ÔOÏÐJ×�ÔeÑ�Ï�Ø�ÐjÎwë Ó´Ô,×çÔ~Ò�Ó´Ô�Õ�ÎÔ¢ ÖäÖ ÔeÒ�×�ÏÔ,Î(Õ�×�Ô~Ð´Ø�Ò5Î�ÔeÐ´Î�ÏýÒ�ÏúFÔ�vÛÚ Ø Ä Ú�ÜºÝ�Þàß��
Ó´Ø�ë}ÕFÐ¥Ôgú�ÔeÐ#Ò(Ï�Î Û,ÔeÐ#Ò�Ô,×çÔ,ÙJÏÐ ÕfÑ�ÏúFÔ,Ð Î�Õ ÖfÜ´ã Ô à �¼Ø�× ÔgâjÕ ÖfÜ´ã ÔFÚ¼èéØ�× Ü Ôe×çèéÔeÛeÒ ã ¢bÒ�Ï Ö Ô
Õ ã ÏÑ�Ð´Ô,ÙPÔeúFÔ,Ð*Ò�Î½ÏÐÁÒ�Ó´Ô,dwÞiª G ë ÏÒ�ÓO×�ÔeÎ Ü Ô,ÛgÒùÒ�Ø�Ò�Ó´ÔrÑ ã Ø�å´Õ ã G dwÞáå~Û ã Ø�Û�Ö5Ò�Ó´Ô,À5Ô,×çÐ´Ô ã
Ù´Ï�Î1Ò�×�Ïå Ý Ò�Ï�Ø�Ð�ÏÎPÔ�â Ü ÔeÛeÒ�ÔeÙ Ò�Ø¥å±Ô�Û,Ô,Ð*Ò�Ô,×�ÔeÙhÏ�ÐáY ànÙ Ô,Ñ*Õ�Ò�ÏúFÔ�ú�Õ ãÝ Ô,ÎnØFèßÒ�ÓjÔrÀ5Ô,×çÐ´Ô ã
Û,Ø�×ç×�Ô,Î Ü ØFÐ´ÙhÒ�ØJÔgú�ÔeÐ#Ò�ÎfÕ Ü´Ü Ô"ÕF×çÏ�Ð´Ñ¥Ï�Ð Ò�Ó´Ô���� Ð�Ð��	��
 Õ�Ð´Ù �¾Ð������ ë Ó´Ï ã Ô Ü Ø�ÎçÏÒ�Ïú�Ô
úFÕ ã�Ý ÔeÎ�ÛeØ�×�×çÔ,Î Ü Ø�ÐjÙ¥Ò�Ø�Ôgú�Ô,Ð*Ò�Î(Õ Ü´Ü Ô"Õ�×�Ï�ÐjÑfÏÐbÒ�Ó´Ô«��� Ð�Ð��	��
 ÕFÐ´Ù �t����
�� Î�Õ ÖfÜ´ã ÔeÎ à
+æÓ´Ï�Î�Ï�ÎOÏ ã�ãÝ ÎçÒ�×�Õ�Ò�Ô,ÙhÏÐ!�AÏ�Ñ Ý ×�Ô�?^¡ à � ë Ó´Ï�Û�ÓpÙ´Ï�Î Ü´ã ÕD¢Î~Ò�ÓjÔuÀnÔe×�Ð´Ô ã Ù´Ï�Î1Ò�×çÏ�å Ý Ò�Ï�Ø�Ð ØFè
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Kernel

�AÏ�Ñ Ý ×�Ô«¡ à ��?JÀ5Ô,×�ÐjÔ ã ÙjÏ�ÎçÒ�×�Ïå Ý Ò�ÏØ�Ð ÏÐJÒ�Ó´Ô«d(Þiª G Ú�èé×çØ Öãâ Ø�Ð*Ò�ÔfÞZÕF× ã Ø�Ù´Õ�Ò�ÕjÚüÑ�Ô,Ð	Õ
Ô,×�Õ2Ò�Ô,Ù�ë ÏÒ�Ócä«1 Å ��¬IÐ´Î
Î�Ï ÖOÝ´ã Õ�Ò�Ô,Ù â Ø�Ð*Ò�ÔOÞZÕF× ã Ø Ö ÏÐ´Ï Ö~ÝjÖ å´Ï�ÕFÎ�Ôeú�ÔeÐ*Ò�Î(Ôgú�Ô,Ð*Ò�Î(Ï�Ð�Ò�Ó´Ô¾d(Þiª G ë Ó´Ô,×çÔÁërÔ
Ï�Ð*Ò�×çØ�Ù Ý Û,Ô,ÙOÕZÒ�Ï Ö Ô Ö Ï�Î�Õ ã Ï�ÑFÐ Ö ÔeÐ*ÒD?�äW1 Å ��¬æÐ´Î à íwè´Û,Ø Ý ×�ÎçÔrÐ´Ø�Ð´Ôgë Ï�ÐjèéØF× Ö Õ�Ò�ÏØ�Ð(Ï�Î
Ü ×�Ø�úÏ�Ù´ÔeÙbë ÏÒ�Óc×�Ô,Î Ü ÔeÛeÒæÒ�Ø~Ò�Ó´Ô5Õ�ÎÔ¢ ÖäÖ ÔeÒ�×�ÏÔ,Î,Ú�å Ý ÒZÒ�Ó´ÔHÀ5Ô,×çÐ´Ô ã Ï�ÎrúFÔ,×f¢bÛ,Ø�Ð*úFÔ,Ð´ÏÔ,Ð*Ò
èéØ�×æÔeúFÔ,Ð*Ò�ÎwÕ ã ×çÔ"ÕFÙ'¢c×�Ø Ý Ñ�Ó ã ¢cÛ,ÔeÐ#Ò�Ô,×çÔ,ÙJÏÐ�Ò�Ó´Ô«��� Ð�Ð��	��
 Î�Õ ÖfÜ´ã Ô à

råËæ çXè]è¾h@è�é�êOè�ë�ÊÊ² ÍiènÊÊìu²#ì ·X²#µPÇ è�±�²í²,´«²#±W¹mî%¶¯± ¹m»�²
ï gð°òñ

s ÔÁØ�å´Î�Ôe×çúFÔIÏ�Ð�Ò�Ó´Ô ã Ôeè£ÒwÕFÐ´Ù Ö ÏÙ´Ù ã Ô5ÙjÏ�ÎçÒ�×�Ïå Ý Ò�ÏØ�Ð´Î ØFè)�AÏÑ Ý ×çÔ?§¡ à ¬jÚ�Ò�ëáØ�ÙjÏûüÔ,×�ÔeÐ*Ò
Ü Ø ÜjÝ´ã Õ�Ò�Ï�Ø�ÐjÎ�ØFè~Ôgú�ÔeÐ#Ò�Îl? Ø�Ð´Ô Ü Ø Ü´Ý´ã Õ2Ò�Ï�ØFÐvÛ,ÔeÐ#Ò�Ô,×çÔ,Ù ÕF×çØ Ý Ð´ÙóY à � ÕFÐ´ÙWÕpÎçÔ,ÛeØ�Ð´Ù
Ø�Ð´ÔbÛ,ÔeÐ*Ò�Ô,×çÔ,ÙpÕF×çØ Ý Ð´Ù!Y àõôjà +æÓ´Ô Ü ×çØFÒ�ØFÐ´ÎIÕF×çÔ�Î�Ó´Ø�ÒIÔ"ÕFÛ�Ó!¦�jJÎçÔ,ÛeØ�Ð´Ù´ÎeÚßÒ�Ó´Ô,×çÔeèéØ�×çÔ
ëáÔfëáØ Ýjã Ù�Ó¼Õ"ú�ÔcÔ�â Ü ÔeÛeÒ�ÔeÙhÒ�Ø Î�ÔeÔcØ�Ð ã ¢�Ø�Ð´Ô Ö ÕFÏ�Ð Ü Ø Ü´Ý´ã Õ�Ò�ÏØ�Ð à ª.è£Ò�Ô,×ÁÕFÐ¼Õ ã ¢�öeÏ�Ð´Ñ
Ò�Ó´ÔeÎ�Ô�ÔeúFÔ,Ð*Ò�ÎeÚrërÔbÏ�Î�Ø ã Õ�Ò�Ô,Ù ÕJÓ´ÏÑ�Ó Ö~Ýjã Ò�Ï Ü´ã ÏÛ,ÏýÒ=¢�ÚlÐ´ØFÒIÎf¢�ÐjÛ�Ó´×�Ø�ÐjÏ×ö,ÔeÙ-ÚßÔeú�ÔeÐ*Ò"ÚJv7Î�ÔeÔ
�AÏ�Ñ Ý ×�Ô?�¡ à ¦�� à
+æÓ´Ô Ù´Ï�Î1Ò�×�Ïå Ý Ò�Ï�Ø�Ð´ÎAØFè��AÏ�Ñ Ý ×�Ô?¡ à þ5ÙjÏ�Î Üjã ÕD¢OÒ�Ó´Ô#À5Ô,×�ÐjÔ ã ÕFÐ´ÙIÒ�Ó´Ô�ÕFÎÔ¢ ÖfÖ ÔgÒ�×�ÏÔ,ÎAú�ÕF×çÏ÷Õ
ÕFå ã ÔeÎáÕ2è£Ò�Ô,×«Ò�ÓjÔw×�Ô Ö Ø�ú�Õ ã ØFè�Ò�Ó´ÏÎrÔgú�Ô,Ð*Ò à +æÓjÔwÎ�ÔeÛ,Ø�ÐjÙ Ü Ø Ü´Ý´ã Õ2Ò�Ï�ØFÐcvéÛ,ÔeÐ#Ò�Ô,×çÔ,Ù�Õ�ÒiY àõô

�D¬Z¡
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Kernel Entries  15087
Mean   0.2191
RMS    0.2091
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 AsymmetryC/PR Entries  15087
Mean   0.9561
RMS     0.113
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�AÏ�Ñ Ý ×�Ôá¡ à ¬'?�À5Ôe×�Ð´Ô ã ÙjÏ�ÎçÒ�×�Ïå Ý Ò�ÏØ�ÐvèéØ�×�Î�ÏÐ´Ñ ã Ô�å±Ô"Õ Ö ÔeúFÔ,Ð*Ò�ÎJÏÐWÒ�Ó´Ô�d(Þiª G v ã Ôeè£Ò
Ù´Ï�Î1Ò�×�Ïå Ý Ò�Ï�Ø�Ð§��Ú���� Ð�Ð��	��
���������
�� ÕFÎf¢ ÖfÖ ÔeÒ�×f¢;èéØF×hÎ�ÏÐ´Ñ ã Ô åüÔ,Õ Ö Ôgú�ÔeÐ#Ò�Î9Ï�Ð Ò�ÓjÔ
d(Þiª G v Ö ÏÙ´Ù ã Ô��gÚÒ�«� Ð�Ð����Ò
���¾Ð������ Õ�ÎÔ¢ ÖäÖ ÔeÒ�×Ô¢�èéØF×�ÎçÏ�Ð´Ñ ã Ô5å±Ô"Õ Ö Ôgú�Ô,Ð*Ò�ÎwÏ�Ð�Ò�ÓjÔ
d(Þiª G vé×�Ï�ÑFÓ#Ò�� à
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Hcal 2D view 69 (T0)  with 1 event  (0,480,3035)Hcal 2D view 69 (T0)  with 1 event  (0,480,3035)

�AÏ�Ñ Ý ×�ÔH¡ à ¦�?��ùúFÔ,Ð*Ò(Ù´ÏÎ Ü´ã ÕD¢�ØFèAÕ�øeÎ Ü´ã ÕFÎ�Ó0ø5Ôgú�ÔeÐ#ÒwÏ�Ð�Ò�Ó´Ô�d(Þiª G à
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Kernel Entries  14232
Mean    0.177
RMS    0.1225

Kernel
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 AsymmetryC/NR Entries  14232
Mean   -0.6454
RMS    0.1827
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 AsymmetryC/PR Entries  14232
Mean   0.9562
RMS     0.115

 AsymmetryC/PR

�AÏ�Ñ Ý ×�Ô)¡ à þ�?^�«� Ð�Ð����Ò
�'�t����
�� Õ�ÎÔ¢ ÖäÖ ÔeÒ�×Ô¢5èéØ�×�ÎçÏ�Ð´Ñ ã Ô«åüÔ,Õ Ö ÔeúFÔ,Ð*Ò�ÎùÏÐPÒ�Ó´Ô,dwÞiª G
v ã Ôgè£ÒÛ��Ú	��� Ð�Ð��	��
����Ð������ Õ�ÎÔ¢ ÖäÖ ÔeÒ�×Ô¢nèéØ�×lÎ�ÏÐ´Ñ ã Ôßå±Ô"Õ Ö ÔeúFÔ,Ð*Ò�Î½ÏÐOÒ�ÓjÔ,d(Þiª G Õ�è£Ò�Ôe×
Ò�Ó´Ôn×�Ô Ö Ø�ú�Õ ã Ø�èsÒ�Ó´ÔnÓ´Ï�Ñ�Ó Ö~Ýjã Ò�Ï Ü´ã ÏÛ,ÏýÒ=¢�Ð´ØFÒ ÎÔ¢Ð´Û�Ój×�Ø�Ð´Ïúö,ÔeÙJÎ Ü´ã ÕFÎ�Ó�Ôgú�Ô,Ð*Ò à

ÞZÕ�Ò�ÔeÑ�Ø�×Ô¢ Ù Ý´Ö å±Ô,×æØFèsÔeúFÔ,Ð*Ò�Î ª�ú�Ôe×�ÕFÑ�Ô Ö~Ý´ã Ò�Ï Ü´ã ÏÛ,ÏÒ=¢
Î Ü´ã ÕFÎ�Ó´ÔeÎ ��� ��Y¦¦
åüÔ,Õ Ö Ó¼Õ ã Ø �Y ¬�¦
Û,Ø�Î Ö ÏÛ,Î ��þ¡ ¬

+sÕFå ã Ôw¡ à �Z?Ñª�ú�Ôe×�ÕFÑFÔ ÖOÝ´ã Ò�Ï Ü´ã Ï�Û,ÏýÒ=¢�Ï�Ð�Ô"Õ�Û�Ó Û"Õ2Ò�Ô,ÑFØ�×Ô¢cØFèAÎçÏ�Ð´Ñ ã Ô5å±Ô"Õ Ö Ôgú�ÔeÐ#Ò�Î à

èéØ�×5Ò�Ó´ÔnÀ5Ô,×çÐ´Ô ã Ó¼Õ�ÎÁÙ´ÏÎ�Õ ÜjÜ Ô,ÕF×�ÔeÙ àWs Ô�ÎçÒ�Ï ãã Ø�å´ÎçÔ,×çúFÔäÛeÔ ãã Î(èéØ�×5Ð´ÔeÑ*Õ�Ò�Ïú�ÔIú�Õ ãÝ Ô�ØFè
Ò�Ó´ÔuÀ5Ô,×çÐ´Ô ã ÕFÐ´Ù Ü Ø�Î�ÏýÒ�ÏúFÔäú�Õ ãÝ Ô,Î~Ø�è�Ò�Ó´Ôc��� Ð�Ð��	��
�'�t����
�� Õ�ÎÔ¢ ÖäÖ ÔeÒ�×Ô¢�ë ÏÒ�Ó Õ
Ù´ÏûüÔ,×çÔ,Ð*Ò Ò�Ï Ö Ô(Î1Ò�× Ý ÛeÒ Ý ×�Ô à
+sØ Ý Ð´Ù´Ô,×çÎçÒ�ÕFÐ´Ù�Ò�ÓjÔwÐ¼Õ�Ò Ý ×�Ô.ØFè-Ò�Ó´Ô,ÎçÔ(ÔeúFÔ,Ð*Ò�ÎeÚ´ëáÔ Ý Î�ÔwÒ�Ó´Ô,Ï× ÖOÝ´ã Ò�Ï Ü´ã Ï�Û,ÏýÒ=¢~Õ�Ð´ÙcÒ�ÓjÔ,Ï�×
ª � Þ�Î Ü ÔeÛeÒ�× Ý´Ö véÎ�ÔeÔÁÙ´ÏÎçÒ�×�Ï�å Ý Ò�ÏØ�Ð´ÎáÏÐ��AÏ�Ñ Ý ×�Ô?'¡ à ¡�� à^s ÔnÙ´Ï�Î1Ò�Ï�ÐjÑ Ý Ï�ÎçÓcÒ�Ój×�Ô,ÔnÛ,Õ�Ò�ÔÛÕ
Ñ�Ø�×�ÏÔ,ÎæØFèsÔeúFÔ,Ð*Ò�Î¯?

B �¾û 
���ü§ýÒÐ�þ ÿ � ªzÛ,Ø ã�ã Ï Ö Õ2Ò�Ø�× Üjã ÕFÛeÔ,Ù%¬Y Ö ÔeÒ�Ôe×�Î Ý´Ü ÎçÒ�×�Ô,Õ Ö Ø�è(Ò�Ó´Ô G dwÞáå
Ù´ÔeÒ�Ô,ÛgÒ�Ø�×eÚ±ÏÎ Ý Î�ÔeÙ Ò�ØäÎ1Ò�Ø Ü Ò�Ó´ÔnåüÔ,Õ Ö Ú Ü ×�ØÙ Ý ÛeÏ�Ð´Ñ�Ó¼ÕFÙj×�Ø�Ð´ÏÛ5Î�Ó´Ø�ërÔ,×çÎWv Ü Ï�Ø�Ð´Î
ÕFÐ´Ù ÖOÝ Ø�Ð´ÎÂ� à +æÓjÔ,Î�ÔæÔgú�ÔeÐ#Ò�Î,Ú#×�Ôgû�Ôe×�ÔeÙOÒ�Ø5Õ�Î øeÎ Ü´ã ÕFÎçÓ´Ô,ÎDø�Ú�Ó¼Õ"úFÔæÕ Ö~Ý´ã Ò�Ï Ü´ã ÏÛ,ÏÒ=¢
ë Ó´Ï�Û�Ó�Ï�Î�Ï�Ð Õ"ú�Ô,×�ÕFÑ�Ô¥Ó´Ï�Ñ�ÓjÔ,×IÒ�Ó¼Õ�Ð ��YZY_Ï�ÐpÒ�Ó´Ôtd(Þiª G à +æÓjÏ�ÎfÛ"Õ�Ò�Ô,Ñ�Ø�×f¢pØFè
ÔeúFÔ,Ð*Ò�ÎÁÏ�Î(Ò�ÓjÔIØ�Ð ã ¢ Ø�Ð´ÔIë Ó´ÏÛ�Ó�ÏÎ5Ôgâ Ü Ô,ÛeÒ�Ô,Ù�Ò�Ø�åüÔIè Ý´ãã ¢¥Ø�Ð�Ò�Ï Ö ÔOë ÏýÒ�Ó�Ò�ÓjÔ
G d(ÞWÛ ã ØÛ�Ö¨v7ÎçÔ,Ô5Ò�ÓjÔ ã Ôeè£Ò Ôgú�Ô,Ð*Ò.Ù´Ï�Î Ü´ã ÕD¢cØFè^�sÏ�Ñ Ý ×çÔ? ¡ à ùZ� à

B �¾û 
���ü§ýÒÐ�þºÿ�ÿ � �ùú�Ô,Ð*Ò�ÎOë Ó´Ô,×çÔcÒ�ÓjÔ Ö~Ý´ã Ò�Ï Ü´ã ÏÛ,ÏÒ=¢¥Ï�ÎPÎ Ö Õ ãã Ô,×(Ò�Ó¼ÕFÐ ��YZY Õ�Ð´Ù
Ó´Ï�ÑFÓ´Ô,×fÒ�Ó¼ÕFÐ ��Y2v7ÎçÔ,ÔJÒ�Ó´Ô Ö Ï�Ù´Ù ã Ô Ôeú�ÔeÐ*Ò�Ù´Ï�Î Ü´ã ÕD¢pØFèw�AÏÑ Ý ×çÔ?�¡ à ù� à�� Ï�Ð´ÛeÔ
Ò�Ó´Ônª � Þ;Î Ü Ô,ÛgÒ�× ÝjÖ ØFèáÒ�Ó´Ô,ÎçÔäÔgú�Ô,Ð*Ò�Î�v7ÎçÔ,Ô��AÏ�Ñ Ý ×�Ô�?0¡ à ¡��(Ð´ÔeúFÔ,×PÔgâ�Û,ÔeÔ,Ù´Î�þ�Y
ª � ÞyÛ,Ø Ý Ð*Ò�Î,Ú«Ò�ÓjÔ¯¢ Ö Ï�ÑFÓ#ÒÁÛ,ØF×�×�ÔeÎ Ü Ø�Ð´Ù Ò�Ø�å±Ô"Õ Ö Ó¼Õ ã ØJÔgú�Ô,Ð*Ò�Î,Úrë ÓjÏ�Û�Ó9ÕF×çÔ
Ö Õ�Û�Ó´Ï�Ð´ÔÛÕ�ÏÐ´Ù Ý ÛeÔ,Ù Ö~Ý Ø�ÐjÎ Ò�×�Õ"ú�Ô ã�ã Ï�Ð´Ñ�Õ ã Ø�Ð´Ñ~Ò�Ó´ÔnåüÔ,Õ ÖÉã Ï�Ð´Ô à

�D¬Zj



Entries  297
Mean    47.92
RMS     207.7
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Entries  297
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Multiplicity in the HCAL Entries  441936
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RMS      33.2
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�AÏ�Ñ Ý ×�Ôt¡ à ¡�? â Ý´ã Ò�Ï Ü´ã Ï�Û,ÏýÒ=¢hÏÐ�Ò�Ó´Ôcd(Þiª G Ú�ª � ÞÿÎ Ü ÔeÛeÒ�× Ý´Ö ÏÐ Ò�Ó´ÔXd(Þiª G ÚrÒ�ÓjÔ
×�Ô,ÙcÙ´Ï�Î1Ò�×�Ïå Ý Ò�Ï�Ø�ÐfÛ,Ø�×ç×�ÔeÎ Ü Ø�Ð´Ù´ÎßÒ�ØÁÒ�Ó´ÔwÎ Ü´ã Õ�Î�Ó´ÔeÎ,Ú�Ò�Ó´Ôwå ã�Ý Ô�Ø�Ð´Ô.Û,Ø�×ç×�Ô,Î Ü ØFÐ´Ù´ÎáÒ�ØÁÒ�ÓjÔ
åüÔ,Õ Ö Ó¼Õ ã Ø�ÕFÐ´Ù�Ò�Ó´ÔH¢FÔ ã�ã Ø�ëºØ�ÐjÔPÛeØ�×�×çÔ,Î Ü Ø�ÐjÙ´Î�Ò�Ø�Û,Ø�Î Ö ÏÛ5Ôeú�ÔeÐ*Ò�Î à
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�AÏ�Ñ Ý ×�Ô ¡ à ù�?á�ùú�ÔeÐ*Ò�Ù´Ï�Î Ü´ã ÕD¢ v ã Ôgè£ÒÛ�IØFèPÕ©øeÎ Ü´ã ÕFÎçÓÇø¥Ôgú�Ô,Ð*Ò�ÏÐ�Ò�Ó´Ô d(Þiª G à �½úFÔ,Ð*Ò
Ù´Ï�Î Ü´ã ÕD¢ v Ö Ï�Ù´Ù ã Ô��½ØFèlÕuøeå±Ô"Õ Ö Ó¼Õ ã Ø§ø�Ôgú�ÔeÐ#Ò�ÏÐcÒ�Ó´Ô-d(Þiª G à �ùúFÔ,Ð*Ò�Ù´Ï�Î Ü´ã ÕD¢cv7×çÏ�Ñ�Ó*ÒÛ�
ØFèùÕtøeÛeØ�Î Ö Ï�ÛZøwÔeú�ÔeÐ*ÒwÏÐ�Ò�Ó´Ô�d(Þiª G

�D¬ ô



B �¾û 
���ü§ýÒÐ�þ[ÿ�ÿ�ÿ � � Ý ×�Ï�ÐjÑ~Ò�Ó´Ô5ÛeØ�Î Ö Ï�Û(× Ý Ð´ÎeÚjëáÔnÎ�Õ�ëWÒ�Ó´Õ�Ò Ï�Ð�Ò�Ó´Ôwd(Þiª G Ò�ÓjÔ
Ö Õ�âjÏ Ö~Ý´ÖËÖ~Ý´ã Ò�Ï Üjã Ï�ÛeÏÒ=¢bëáÕFÎ]��YjÚ�ërÔfÙjÔ¯Á¼Ð´Ô�Ò�ÓjÔfÔgú�ÔeÐ#Ò�ÎPë ÏýÒ�Ó ã ÔeÎ�Î5Ò�Ó´ÕFÐ �DY
Û,Ô ã�ã Î�Õ�åüØ�ú�Ô�Ò�Ó´Ôuª � ÞyÒ�Ó´×çÔ,ÎçÓ´Ø ã ÙpÕFÎIÛeØ�Î Ö Ï�ÛcÔeú�ÔeÐ*Ò�ÎXvéÎ�ÔeÔ�Ò�Ó´Ôb×�ÏÑ�Ó*ÒIÔeúFÔ,Ð*Ò
Ù´Ï�Î Ü´ã ÕD¢cØFè^�sÏ�Ñ Ý ×çÔ? ¡ à ùZ� à

s ÔPÎ Ý´ÖfÖ ÕF×�Ïúö,Ô5Ï�Ðu+sÕFå ã Ô?§¡ à �PÒ�Ó´Ô Ö Ô,ÕFÐ Ö~Ý´ã Ò�Ï Ü´ã Ï�ÛeÏÒ=¢ Ü Ô,×�Ôeú�ÔeÐ*ÒwèéØ�×æÎ Ü´ã ÕFÎçÓ´Ô,ÎDv K ��Ú
åüÔ,Õ Ö Ó¼Õ ã Ø§v KÔK �ùÕFÐ´ÙcÛeØ�Î Ö Ï�ÛZv KÔKËK �ùÔeúFÔ,Ð*Ò�Îáë ÓjÔ,Ðc×çÔlk Ý Ï×�Ï�ÐjÑOÕ�Ò ã Ô"ÕFÎ1ÒR�DY�ª � Þ�Û,Ø Ý Ð#Ò�Î
Ï�Ð�Ô"ÕFÛ�Ó¥Û,Ô ã�ã ØFèlÒ�ÓjÔ¾dwÞiª G à

rå�� Æº¶eÇ ²�î�¹�ÊùÌ�Í�¹lÌ�ÊF² è�ë�¹m»�² î0¶¯±ué�h@²O²,´«²#±W¹mî

K Ð�Ò�Ó´Ô Ü ×�ÔeúÏØ Ý ÎZÎçÔ,ÛeÒ�Ï�Ø�ÐäëáÔ(ÎçÓ´Ø�ëáÔeÙ¥ÓjØ�ëUërÔwërÔ,×�ÔnÕ�å ã Ô Ò�Ø~Û,Õ�Ò�ÔeÑ�Ø�×çÏ×ö,Ô�Ò�Ó´ÔwÔeú�ÔeÐ*Ò�Î
×�Ô,ÛeØ�×�ÙjÔ,ÙWÏ�ÐvÒ�ÓjÔ¨d(Þiª G å�¢ Ö Ô"ÕFÐ´ÎbØ�èPÒ�Ó´Ô,Ï× Ö~Ý´ã Ò�Ï Ü´ã ÏÛ,ÏÒ=¢ à s Ô�Ð´Ø�ëzèéØÛ Ý ÎcØ�Ð
Ò�Ó´Ô�Ò�Ï Ö ÔIÎ1Ò�× Ý ÛeÒ Ý ×�ÔcØ�èZÔ"Õ�Û�Ó Û"Õ2Ò�Ô,ÑFØ�×Ô¢ à +æÓ´Ôr�AÏ�Ñ Ý ×�Ô?�¡ à j�×�Ô Ü ×�ÔeÎ�ÔeÐ#Ò�ÎOÒ�ÓjÔrÀ5Ô,×çÐ´Ô ã
Ù´Ï�Î1Ò�×�Ïå Ý Ò�Ï�Ø�ÐJèéØ�×5Î Ü´ã Õ�Î�Ó´ÔeÎ,ÚlåüÔ,Õ Ö Ó¼Õ ã Ø ÕFÐ´Ù�Û,Ø�Î Ö ÏÛIÔeú�ÔeÐ*Ò�Î à +æÓ´ÔfÛ,Ø�Î Ö ÏÛIÔeú�ÔeÐ*Ò�Î
ÕF×�Ô Ý Ð´ÏèéØ�× Öäã ¢bÙ´ÏÎçÒ�×çÏ�å Ý Ò�Ô,Ù åüÔgÒ�ëáÔeÔ,ÐXÕ��~Õ�Ð´Ù � à +æÓ´ÏÎwå±Ô,Ó¼Õ"úÏ�Ø Ý ×(Ï�Î.Ôgâ Ü Ô,ÛeÒ�Ô,Ù-Ú�Õ�Î
Ò�Ó´ÔÁÛ,Ø�Î Ö ÏÛPÔgú�ÔeÐ#Ò�Î5ÕF×çÔÁÐ´Ø�ÒwÎf¢�ÐjÛ�Ó´×�Ø�ÐjÏ×ö,ÔeÙ à í5Ð Ò�Ó´ÔPØFÒ�Ó´Ô,×�Ó¼ÕFÐ´Ù ô j àõô�� ÕFÐ´Ù ô � �
ØFè(ÎçÔ ã ÔeÛeÒ�Ô,ÙpÛ,Ô ãã ÎIÏÐ9Ò�Ó´Ô�Î Ü´ã ÕFÎ�ÓjÔ,ÎäÕFÐ´Ù9Ò�Ó´Ô�å±Ô"Õ Ö Ó´Õ ã Ø�Ôgú�Ô,Ð*Ò�ÎcÓ¼Õ"ú�Ô¥Õ Ü Ø�ÎçÏÒ�Ïú�Ô
úFÕ ã�Ý Ô.ØFè-Ò�ÓjÔHÀ5Ô,×�ÐjÔ ã ÚÓ´ÔeÐ´Û,Ô(ÏÐcÒ�ÓjÔwÔgâ Ü Ô,ÛgÒ�Ô,ÙbÒ�Ï Ö Ô.Î�Õ ÖäÜjã Ô,ÎJv=��� Ð�Ð��	��
���������
�� � à
K Ð Ò�ÓjÔ Ò�ÕFå ã ÔeÎl?)¡ à ��Ú�¡ à ¬ Õ�Ð´Ù%¡ à ¦_ëáÔ ÎçÒ Ý Ù'¢9Ò�Ó´Ô ÔeúFØ ã�Ý Ò�Ï�ØFÐpØ�è(Ò�Ó´Ô�Ò�Ï Ö Ôb×çÔ ã Õ�Ò�ÔeÙ
úFÕ�×�Ï�Õ�å ã ÔeÎáÐ¼Õ Ö Ô ã ¢�Ú#Ò�Ó´Ô Ö Ô,ÕFÐcú�Õ ã�Ý ÔwØFè�Ò�Ó´ÔHÀ5Ô,×çÐ´Ô ã ÚÒ�Ó´Ô¾��� Ð�Ð��	��
�'�t����
�� Õ�ÎÔ¢ Ö Õ
Ö ÔgÒ�×Ô¢ vAØ /	��
 �gÚrÒ�Ó´Ôá��� Ð�Ð��	��
��'��Ð������ ÕFÎf¢ ÖfÖ ÔeÒ�×f¢óvMØ /	�� ��ÕFÐ´ÙpÒ�Ó´ÔeÏ�×������JÕ�ÎëáÔ ã�ã ÕFÎ5Ò�Ó´Ô�Ð Ý´Ö å±Ô,×nØFèáÎ�Ô ã Ô,ÛgÒ�ÔeÙ ÔeúFÔ,Ð*Ò�ÎÁÏ�Ð_Ô"Õ�Û�Ó Û"Õ2Ò�Ô,ÑFØ�×Ô¢FÚ�ë ÏýÒ�Ó�×�ÔeÎ Ü Ô,ÛeÒPÒ�Ø�Ò�ÓjÔ
Û Ý Ò.Õ Ü´Üjã Ï�ÔeÙ�Ø�ÐbÒ�Ó´Ôwª � ÞWú�Õ ã�Ý Ô5Ø�èAÔ,ÕFÛ�Ó¥ÛeÔ ãã ØFèAÒ�Ó´Ô�d(Þiª G à�s ÔnÐ´ØFÒ�Ô(Ò�Ó¼Õ�Òl?

B ª ãã åüÔ,Õ Ö Ó¼Õ ã ØIÔeúFÔ,Ð*Ò�ÎwÕF×�Ôn×çÔ Ö Ø�úFÔ,Ù�ë Ó´Ô,Ð Õ Ü´Ü´ã ¢Ï�Ð´Ñ�ÕfþYWª � Þ�Û Ý ÒlC

B jZj � ØFè«Û,ØFÎ Ö Ï�Û,ÎwÕF×�ÔO×�Ô4�çÔeÛeÒ�Ô,Ù Ý Î�ÏÐ´ÑcÒ�Ó´Ï�Î.Î�Õ Ö ÔOë Ó´ÔeÐ�×çÔlk Ý Ï×�Ï�ÐjÑ`¬ZYZY�ª � Þ
Û,Ø Ý Ð#Ò�Î Ü Ô,× ÛeÔ ã�ã C

B �ùú�Ô,Ð ë Ó´Ô,Ð Õ Ü´Ü´ã ¢ÏÐ´ÑbÒ�Ó´ÏÎ ã ÕFÎçÒ5úFÔ,×f¢ ÓjÏ�Ñ�Ó�Û Ý Ò,ÚlÒ�Ó´Ô Ö Ô,ÕFÐ ÖOÝ´ã Ò�Ï Ü´ã Ï�Û,ÏýÒ=¢ ØFè
Ò�Ó´Ô�Î Üjã ÕFÎçÓcÔeúFÔ,Ð*Ò�ÎáÏ�Î«ÎçÒ�Ï ã�ã Ó´Ï�Ñ�Ó�ÔeÐ´Ø Ý Ñ�Ó v�����ÝÝ��AÒ�ØPØ�åjÒ�Õ�Ï�ÐäÕP×çÔ ã Ï�ÕFå ã ÔZ×�ÔeÎ Ý´ã Ò
èéØ�×ZÒ�ÓjÔPÏÐ*Ò�Ô,×çÐ¼Õ ã Ò�Ï Ö Ô5Õ ã ÏÑ�Ð Ö Ô,Ð*ÒZÏÐbÒ�Ó´Ô�d(Þiª G à

�l¦�Y



ª � Þ Þ Ý Ò ÙÁà Ø�è^�ùú#Ò �;Ø /	���� ������ÆMØ /	�� É �;Ø /	��
�� �����	ÆAØ /	��
 É � Ã � ������Æ Ã¨É
��Y ��� Y ààô ¬Zj Y à YZ¡�ù Õ4Y à ¡¦�� Y à ��þY Y à ��j*þ Y à Yj��
þY ��� Y ààô ù�� Y à Y���� Õ4Y à ¡*þZ� Y à ���Y Y à ��ùj Y à Y¡'�
��YZY ��� Y ààô j'� Y à Y'��� Õ4Y à ¡¦�Y Y à ���Y Y à ��j�� Y à Y¡ZY
¬ZYZY ��� Y ààôô Y à YZY¦ Õ4Y à þ�¦#þ Y à ��YZY Y à �Z�j Y à Y�þ¬
+AÕFå ã ÔX¡ à ��? � Ý´ÖfÖ ÕF×f¢ Ò�ÕFå ã Ô ØFènÒ�ÓjÔ_ÕFÎÔ¢ ÖfÖ ÔgÒ�×�ÏÔ,ÎbÕ�Ð´ÙvÒ�Ó´Ô¨À5Ôe×�Ð´Ô ã èéØ�×�Î Ü´ã ÕFÎçÓ
Ôeú�ÔeÐ*Ò�Î à

ª � Þ Þ Ý Ò ÙÁà Ø�è^�ùú#Ò �;Ø /	���� ������ÆMØ /	�� É �;Ø /	��
�� �����	ÆAØ /	��
 É � Ã � ������Æ Ã¨É
��Y �Y Y à jZ�¬ Y à � ôZô Õ4Y à ¡Z¬Z¡ Y à �¬¦ Y à ��jZY Y à �D¡ ô
þY Y Õ Õ Õ Õ Õ Õ
��YZY Y Õ Õ Õ Õ Õ Õ
¬ZYZY Y Õ Õ Õ Õ Õ Õ
+AÕFå ã ÔH¡ à ¬'? � ÝjÖäÖ ÕF×Ô¢�Ò�ÕFå ã ÔwØFè�Ò�Ó´Ô5Õ�ÎÔ¢ ÖäÖ ÔeÒ�×�ÏÔ,ÎæÕFÐjÙ�Ò�Ó´ÔwÀ5Ô,×çÐ´Ô ã èéØ�×Zå±Ô"Õ Ö Ó¼Õ ã Ø
Ôeú�ÔeÐ*Ò�Î à

ª � Þ Þ Ý Ò ÙÁà Ø�è^�ùú#Ò �;Ø /	�� � ������ÆMØ /	�� É �;Ø /	��
 � �����	ÆAØ /	��
 É � Ã � �����	Æ Ã¨É
��Y �¡¦ Y à ¡�þZù Y à ¬*þ�þ Õ4Y à ùZ�¡ Y à ¦�Y*þ Y à YZ¬�ù�¦ Y à ¬'��¡
þY �Z�Z� Y à ¡ ô � Y à ¬Zj*þ Õ4Y à ùY ô Y à ¦��¬ Y à Y¦ ô � Y à ¬���¦
��YZY ô ¡ Y à ù�YZ¬ Y à ¦�YZj Õ4Y à ùYZj Y à ¦�¬Z¬ Y à Y¦�j�þ Y à ¬Z¬��
¬ZYZY � ô Y à j�þj Y à ¬ZY¦ Õ4Y à jZ¬Z¡ Y à � ô j Y à Y���þ�j Y à � ô j
+AÕFå ã Ô ¡ à ¦�? � Ý´ÖfÖ ÕF×f¢ Ò�ÕFå ã Ô ØFè(Ò�ÓjÔJÕFÎf¢ ÖfÖ ÔeÒ�×çÏ�ÔeÎcÕFÐjÙ Ò�ÓjÔXÀ5Ô,×�ÐjÔ ã èéØ�×äÛeØ�Î Ö Ï�Û
Ôeú�ÔeÐ*Ò�Î à

�l¦��



Entries  441936
Mean    0.177
RMS    0.1225
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�AÏ�Ñ Ý ×�Ô�¡ à j'?,À5Ô,×çÐ´Ô ã Ù´ÏÎçÒ�×çÏ�å Ý Ò�Ï�ØFÐ ÏÐ Ò�Ó´Ô¾d(Þiª G Ú�Ò�Ó´ÔP×�ÔeÙ Ó´ÏÎçÒ�Ø�Ñ�×�Õ Ö Û,Ø�×ç×�ÔeÎ Ü Ø�Ð´Ù
Ò�ØnøeÎ Ü´ã ÕFÎçÓÇøáÔeúFÔ,Ð*Ò�ÎeÚ*Ò�Ó´Ôæå ãÝ ÔZÓ´ÏÎçÒ�Ø�Ñ�×�Õ Ö ÛeØ�×�×çÔ,Î Ü Ø�ÐjÙ�Ò�Ø]øeå±Ô"Õ Ö Ó¼Õ ã Ø§ørÔgú�Ô,Ð*Ò�ÎrÕ�Ð´Ù
Ò�Ó´ÔH¢�Ô ã�ã Ø�ëºÓ´Ï�Î1Ò�Ø�ÑF×�Õ Ö Û,Ø�×ç×�ÔeÎ Ü Ø�Ð´Ù¥Ò�ØtøeÛ,Ø�Î Ö ÏÛ(ÔeúFÔ,Ð*Ò�ÎDø à

Entries  12528
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Entries  251
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RMS    0.2967
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Current/Prev Asymmetry Entries  757

Mean   0.6573

RMS    0.3559
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Entries  757

Mean   0.6573

RMS    0.3559

cosmics

Current/Prev Asymmetry

�AÏ�Ñ Ý ×�ÔH¡ àõô ? � Ï�ÎçÒ�×�Ïå Ý Ò�ÏØ�Ð�ØFè�Ò�Ó´Ô���� Ð�Ð��	��
���¾Ð������ ÕFÎf¢ ÖfÖ ÔeÒ�×çÏ�ÔeÎZÏ�Ð�Ò�Ó´Ôwd(Þiª G Ú
Ò�Ó´ÔI×çÔ,Ù_Ó´Ï�Î1Ò�Ø�ÑF×�Õ Ö Û,ØF×�×�ÔeÎ Ü Ø�Ð´Ù�Ò�ØáøgÎ Ü´ã ÕFÎ�ÓÇøOÔgú�ÔeÐ#Ò�Î,Ú�Ò�ÓjÔIå ã�Ý ÔOÓ´Ï�Î1Ò�Ø�Ñ�×�Õ Ö Û,Ø�×ç×�ÔÛÕ
Î Ü Ø�Ð´ÙOÒ�ØWøeå±Ô"Õ Ö Ó¼Õ ã Ø§ø½ÔeúFÔ,Ð*Ò�Î«ÕFÐjÙÁÒ�ÓjÔ�¢�Ô ã�ã Ø�ëhÓ´Ï�Î1Ò�Ø�Ñ�×�Õ Ö Û,ØF×�×�ÔeÎ Ü Ø�Ð´ÙOÒ�ØWøeÛeØ�Î Ö Ï�Û
Ôeú�ÔeÐ*Ò�Î�ø à

�l¦��



Entries  12528

Mean   -0.6413

RMS     0.151
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Mean   -0.6208
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Entries  757

Mean   -0.727

RMS     0.405

cosmics

Current/Next Asymmetry

�AÏ�Ñ Ý ×�Ô�¡ à �DY'? � Ï�Î1Ò�×�Ïå Ý Ò�Ï�Ø�ÐPØFè´Ò�Ó´Ô¤��� Ð�Ð��	��
�'�����¿
�� ÕFÎÔ¢ ÖfÖ ÔgÒ�×çÏ�Ô,ÎlÏ�ÐnÒ�ÓjÔ d(Þiª G Ú
Ò�Ó´ÔI×çÔ,Ù_Ó´Ï�Î1Ò�Ø�ÑF×�Õ Ö Û,ØF×�×�ÔeÎ Ü Ø�Ð´Ù�Ò�ØáøgÎ Ü´ã ÕFÎ�ÓÇøOÔgú�ÔeÐ#Ò�Î,Ú�Ò�ÓjÔIå ã�Ý ÔOÓ´Ï�Î1Ò�Ø�Ñ�×�Õ Ö Û,Ø�×ç×�ÔÛÕ
Î Ü Ø�Ð´ÙOÒ�ØWøeå±Ô"Õ Ö Ó¼Õ ã Ø§ø½ÔeúFÔ,Ð*Ò�Î«ÕFÐjÙÁÒ�ÓjÔ�¢�Ô ã�ã Ø�ëhÓ´Ï�Î1Ò�Ø�Ñ�×�Õ Ö Û,ØF×�×�ÔeÎ Ü Ø�Ð´ÙOÒ�ØWøeÛeØ�Î Ö Ï�Û
Ôeú�ÔeÐ*Ò�Î�ø à
rå� g}è�±�ÍiheÌuîÇ¶@è¾±

+æÓ´Ô ÙjÏ�ÎçÒ�×�Ïå Ý Ò�ÏØ�Ð¿ØFè��AÏ�Ñ Ý ×�Ô�? ¡ à �Z�_Î�Ó´Ø�ë Î�Ò�Ó´Ô Ö Ø�ÎçÒ�Ï ÖäÜ Ø�×çÒ�ÕFÐ*Òb×�ÔeÎ Ý´ã Ò�ØFèOÒ�Ó´Ï�Î
ÕFÐ¼Õ ã ¢�ÎçÏ�Î à +lØbÔeú�Õ ã�Ý Õ�Ò�ÔnÒ�Ó´ÔOÏ�Ð*Ò�Ôe×�Ð¼Õ ã Ò�Ï Ö ÔÁÕ ã Ï�Ñ�Ð Ö Ô,Ð*Ò�Ï�Ð¥Ò�Ó´Ô�d(Þiª G Ú±ëáÔ Ý ÎçÔOÒ�ÓjÔ����� ØFèwÒ�Ó´Ô¨�«� Ð�Ð����Ò
�'�t����
�� ÙjÏ�ÎçÒ�×�Ïå Ý Ò�ÏØ�Ð ë Ó´Ô,ÐvÕ Ü´Ü´ã ¢�ÏÐ´Ñ Õ ¬ZYZYáª � ÞÉÛ Ý Ò à
K Ò�Îbú�Õ ã�Ý Ô�ÏÎX� à YZ¡ ë Ó´Ï�Û�ÓWÛ,ØF×�×�ÔeÎ Ü Ø�Ð´Ù´Î Ý ÎçÏ�Ð´Ñ Ò�Ó´Ô�Ò�Ï Ö Ô@Õ�ÕFÎÔ¢ ÖfÖ ÔgÒ�×f¢ ÛeØ�Ð*ú�Ôe×�Î�ÏØ�Ð
ÔgâÒ�×�ÕFÛeÒ�Ô,Ù_èé×�Ø Ö Ò�ÓjÔ â Ø�Ð*Ò�ÔfÞZÕF× ã ØcÒ�Ø�Y à j�Ð´Î à �¼×�Ø Ö Ò�Ó´Ï�ÎwërÔIÛ"Õ�Ð�Û,Ø�Ð´Û ã�Ý ÙjÔOÒ�Ó¼Õ2Ò
Ò�Ó´Ô5Ó¼Õ�Ù´×�Ø�ÐjÏ�Û(Û,Õ ã Ø�×çÏ Ö ÔeÒ�Ô,×ßÏ�ÎáÒ�Ï Ö Ô(Õ ã Ï�Ñ�Ð´ÔeÙcë ÏÒ�Ób×�ÔeÎ Ü Ô,ÛeÒ Ò�Ø~Ò�Ó´Ô G d(Þ¿Û ã Ø�Û�Öfë ÏÒ�Ó
Õ Ü ×�ÔeÛ,Ï�ÎçÏ�Ø�Ð Ø�èæÒ�Ó´ÔbØ�×çÙ´Ô,×OØFèRY à j¥Ð´Î à ªwÎ~Ò�Ó´Ô�Ó¼ÕFÙj×�Ø�Ð´ÏÛ�Û"Õ ã Ø�×çÏ Ö ÔeÒ�Ôe× Ü ×�Ø�úÏ�Ù´ÔeÎIÕ
Ü ×�ÔeÛ,Ï�ÎçÔIÕFÐ´Ù ×�Ô ã Ï�ÕFå ã Ô Ö Ô,ÕFÎ Ý ×�Ô Ö Ô,Ð*Ò5Ø�è½Ò�Ó´ÔPÒ�Ï Ö ÔÁÕ ã ÏÑ�Ð Ö Ô,Ð*Ò ë ÏÒ�Ó ×�Ô,Î Ü ÔeÛeÒ(Ò�ØcÒ�ÓjÔ
G dwÞÉÛ ã Ø�Û�Ö�ÚáÏýÒ�ë Ï ã�ã åüÔ Ý Î�ÔeÙ¿ÕFÎäÕ�Ò�Ï Ö Ôb×�ÔeèéÔe×�ÔeÐ´Û,Ô èéØ�×fÕ ã�ã Ò�Ó´Ô¥Î Ý å±Ù´ÔeÒ�Ô,ÛeÒ�Ø�×�ÎcØFè
G dwÞáå à
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ªEDGFIHKJMLú¢ND	OQPRHKJ¾Õ�SUT	V
s VWD	XQVKYZVKT�O[PRT8O]\^P_Y�H`\aJ�D	O]VbXcO]\^VdD^XQFNHKVbe^f^XQVEf^YQVbegOQFhHKFMijD^fIO]VdOQ\^VWD^\�¢NYQP_HKY,¢NPRVbLRe^YFkT^V8HKFkf^L_elVnmIDoVbHbOpJ�OrqÇdWs�t2u�FMXWO]\^Vjv:w xgy{zÒÆ�|k|�Ý ÉZ}�~ vW�Ww x�y� zÒÆ�|k|Ý É�} J�T^evW��w xgy� Ã���} ÆMßM��� É e^VbH�JD¢gH`\aJMT	T^VKL_Yn�n�ÑªEL_LoOQ\^V�XQVKYZf^L_OQYc��VbXQV�Fkt	O]JMPRT	VKe�f^YZPRT^��O]\	V� J�O`J%s�\aJML_LRVbT^�kV â FMT�OQV�scJ�XQLRF�D	XQFNe^f^HbOQPRFkT	Ynv � sc�Z¡Z�n� � J�O]JgYZVbOQY�u�FkXWOQ\^V�YQP_�kTaJMLH`\aJMT^T^VbLRY�FMu�P_T�OQVKXZVKYZO�J�T^e�taJMH�Ö��kXZFkf^T^e���VKXQV��MVKT^VbX]J�OQVKe�f^YQP_T^�B���U�[�6�=ª � ¡'�b�JMT^e%�0��O¡ UVKT¢� ¡�����£�YQP_ihf^LRJ�O]Vbe#f^YQP_T^�¤OQ\^V¥ �VKJMT�OÂ¦¤DaJMH�Ö�JM�kV¤� ¡Z¬���£�e^P_�kP_OQP×öKVbe¦�[P_OQ\
Ó FIFMLRV�O]\	V¥q��Ws�t4e^PR�MP_O]Púö�J�OQPRFkT2DaJMH�Ö�JM�kV � ¬Zj��6J�T^e§XZVKHKFMT^YZOQXQf^HnO]VKe4�[P_O]\ Ó XZf^T^VbLO]\^V2q��Ws�t¨XQVKHbFkT^Y�O]XQf	HbO]P_FkT©D	XQFk�kXQJMi � ¬Zj����ª��T¨OQ\^PRYgH`\aJMDIO]VKXg��V¤u�FNHKf^YgFkT�O]\	VVb�kVbT�O�YQVKL_VKHnO]PRFMT«�E�¬\^VhJMPRiFMu;OQ\^PRY6VnmIVbXQHKP_YQV�P_YdO]FjFkt	O]JMPRT�O]\^Vh\	PR�k\^VbYZOWJMH`\^PRVn��JMt^LRV®�¯>°²±´³Zµ�µ>µ�¶�³Q·¹¸»º�³Z¼U½n¾�¿²³ZÀ�ÁÂ¸Ãµ�³nÄ²¾�¿²³Zµ�³�±ÃÅ¡ÆM³�±Ãµ>µ�¿²½nÇ�±´¼UÅn±´µ�½[ÆM³�¾�ÅnÈn³Z°d¾�½6À�³¹ÉÊ³ZÀÂ¾�½6¾�¿²³;ÉÊ½b±»±´½`ÁÂ¸´°²ËÌ ½Í¼Í³Qµ�Î§ÏÐÒÑÔÓWÕNÖk×RØnØ¡ÙbÚÜÛ ÏÐ�Ñ&Ó[Û^Ök×RØbØ`ÙbÚ�Õ{Ý�ÐÒÑÔÓ[Û^Ök×RØnØ¡ÙbÚ�Õ{Ý ÏÐ0ÞWÑÔÓ[ÛÞ Ök×RØnØ¡ÙbÚ�Õ{Ý ÏÐ0ÞWÑÓUÕÞoßpà ÛÂ×âábãbäbÚ�Ý ÏÐ0Þ«ÑåÓ[ÛÞ{ßpà ÕG×_ánãbäbÚ�Ý�Ð�Þ«ÑåÓ[ÛÞ{ßhà Õæ×âánãKänÚ¹ç
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YQPR�MTaJML«VnéjHbPRVbT^HKP_VKYc�[\^P_LRVWYZPRihf^LâO`JMT	VKFkf^YZLú¢jXQV=�ZVKHbOQPRT^��J�Y¬iêJMT�¢êtaJMH�Ö��kXQFMf^T^e�Vb�kVbT�O]YJMY�DoFkYZYQP_t^LRV�£�Ö�VKVKD	PRT^�2PRTBijP_T^e¦O]\	V�uÜJMHnO�O]\aJ�O8OQ\^V â FkT�O]V¥scJMXZLRFlPRY�T^F�OjDGVKX�u�VKHnOJMT^e2OQ\�f^YrD	XQP_�NP_LRVK�MPRT^��XZFkt^f^Y�OpHbf	O]Yb���¬\^VêVn�kVbT�OpYQVbLRVKHnO]P_FkT2P_Y�e^FkT^V8PRTlO���F%YZOQVKD^Yb��¬\^VJÁaXZYZO�FkT^VEP_Y�HKJMLRL_VKe8D^XQVbYQVbLRVKHnO]P_FkT«£NP_OëHKFkT	YQPRY�O]Y�PRT�J�YQVnOcFMuÂL_FIFMYQV[HKf	OQY��[\^P_H`\�JMXZVJMD^D^L_PRVKejFkT�tGFMO]\êYQPR�MTaJMLoJMT^e�taJ�H�ÖN�MXQFkf^T	e�Y]JMi8D^LRVbYK�;�¬\^VEYQVKHbFkT^e�Y�O]VKDæ£^H�JML_LRVbejO]\	VFMì8PRT^V6YQVbLRVKHnO]P_FkT«£�H�JMT8tGVdtaJ�YQVKeêFkT8��JMXZPRFkf	Yëi8VbOQ\^FNe^YdíÜHKfIO�taJ�YQVKeêijVnO]\^FNe«£	��PRYZ\^VKXe^PRYZHKXQP_ijP_TaJMT�O¬i8VbOQ\^FIe �n�
î å¯® ï è�±W¹Ç² ðbµUñ�ò@è îÇµró ôgò@²#î
õÂö üG÷ ûaø�ùÇû	ú�ûgûKü�ú²û �0�kVbT�OQY�HKFkT�O`J�PRT^P_T^�UJWýë\aJMe^XZFkT�FMu{PRT�OQVKXQVbYZO;�[PâO]\^P_T«¦��k�Ei8X]J�eJMXQV6YQVbLRVKHnO]Vbe«���u�JMT8Vb�kVbT�O¬HKFkT�O]JMPRT^YëYQVn�kVbX]JMLoH�JMT^e	PReaJ�OQVKY��[P_OQ\jO]\	VdXZVKþ�f^PRXZVKe8ÿ{J��kFkXb£FkT^VcP_Y H`\^FMYQVKT�XQJMT^e^Fki8Lú¢M�Ê�aFkX>Vnm	JMi8D^L_VM£MPâu^��Vc�kVKT	VKX]J�O]V¬v �� w xgy� zÒÆ�|M|Ý ÉZ} Vb�kVbT�O]YJMT^e�tGFMO]\�D	XQFNe^f^HKVbe�ýdJMT	e��ý6þ�faJMXÔÖ�Y¬\aJMe^XZFkT^P×öbVEP_T�OQF�v �� i8VKYZFkT^YK£IFkT^VWF�uÂO]\^VWO���FPRY�D^PRH�Ö�VKe!f	D4XQJMT^e^Fki8Lú¢M�B�¬\^V%e	PRXQVbHbOQPRFkT^Y�FMudO]\^VgDaJ�XZO]P_HKL_VKY8JMXQVgXZVb�kVbXQYZVKe�P_u6O]\	VYQPR�MTaJMLc\aJ�e^XQFkTBP_Y�PRT#O]\^V�t^JMH�Ö��cJMXZe§e^P_XQVbHbO]P_FkT«�¦�u6O]\	V�YZPR�kT^JML�\aJ�e^XQFkTAe^FNVKY�T^F�O\aJ��kV�O]\	V�HKFkXZXQVKHnOhÿ{J��kFMXK£;O]\^VbT¦O]\^Vê\aJMe^XZFkT^P×öKJ�O]P_FkT D	XQFNHKVKYZY�FMu6���U�[�6�=ªÔ�õ¡'�b�cPRYXQVKDGV�J�O]VKe�f	T�OQPRL¬O]\	V¥PRT�OQVKX]J�HbO]P_FkTAHKFkT�O`J�PRT^Y�O]\^V%XQVbþNf	PRXQVbe!\aJMe	XQFkT§O=¢NDGVM� ��PRT^JMLRL÷¢O]\^VjYQPR�MTaJML;H�J�T^e^PRe^J�O]V�PRY�u�FkXZHKVKe¤O]F�e^VKHKJD¢ f^YZPRT^�t�0��O¡ UVKT�� ¡��²��JMHbHKFkXZe^PRT	��OQF%O]\	Ve^VKHKJ�¢ H`\aJMP_T#YQDGVKHKP÷ÁaVKe#P_T#J e^VbH�JD¢ ÁaL_VM£;J�T^eBJMLRL�O]\	V�f^T^e^VbXQL÷¢IP_T^� DaJ�XZO]P_HKL_VKY�u�XQFkiO]\^VdVb�kVbT�O6JMXQV6e^VKHKJD¢kVKeæ��q��Ws�têT^FMO�toVbPRT^�pJrHKVbT�O]X]J�Loe^VnO]VbHbO]FMXK£	�MVKT^VbX]J�OQPRT^�rVb�kVbT�O]YPRT�J���� ��Fkf	LRe��Zf^Y�OUtoVhJê�cJMY�O]V�FMu�D	XQFNHKVKYZYQP_T^��O]P_ijV��W�¬\^V�Vbé8HbPRVKT	H¯¢ F�uëOQ\^V«¦��M�ijXQJMe2Hbf	Ore^VKDGVKT^e	YhFkTlO]\^Vj\aJMe^XZFkT¤O=¢NDGV�JMT	e ihf^Y�OptGV�O`JÖ�VKT P_T�O]F%JMHKHbFkf^T�Opu�FkXO]\^V,¢NPRVbLRe^Y�JMT^e�taJ�H�ÖN�MXQFkf^T	e8L_Vb�MVKL^VbYZO]P_iêJ�O]PRFMT^YK���¬\^V[JMHbHKVbD	O`JMT	HKV¬FMu{O]\	V,¦��k�Ei8X]J�eHKf	OrPRYU�kPâ�kVbT2P_TlOQ\^V���J�t^LRV	�ÇùI�÷�8u�FkXWOQ\^V���JMXQP_Fkf^YUY]J�ijD^L_VKYUFMu�O]\^V � sc�¡g��Vj\^JÍ�MVf^YQVbe«���¬\^V�VnéjHbPRVbT^H¯¢2u�FkXrOQ\^VêP_T^HKL_f^YQPâ�kV�ý � ý�Y]JMi8D^L_VjP_Yp\^P_�k\^VKXrHKFki8DaJMXZVKe OQF¥O]\	VYQPR�MTaJML>Y]JMi8D^LRVbYEJ�YWVKPâO]\^VbXdFkT	VhFMu0OQ\^VpO���F�ý�\^JMe^XQFMT^YEHKJMT�toVrPRT�O]\^V�J�HKHKVbD	O`J�T^HKV���¬\^Vu�0�NO` �VbT#DaJMH�Ö�JM�kVêPRYpVbYQDGVKHbP JML_Lú¢¤e^VKYZPR�kT	VKe¦O]F¥\aJMT^e^L_V�ý�\aJMe^XZFkT#e^VbH�JD¢NYK�l��TDaJMXZOQPRHbf^L JMX�O]\^V�v�
� �v�
[i8PâmIPRT	�hPRY¬YZPRihf^LRJ�O]Vbe��[P_OQ\gOQ\^VUu�FkLRL_FÍ�[PRT^�hD^JMX]JMi8VbOQVKXZY��

� v�����ä���� Å Ý'Þ���Ý��pD^Yby�� ~ ä�� Å Ý ~�� � Å �ZÞ��	���W£¦��ÝNy����6Y� 
� vW�!��ä��g� Å �Ý�D^Yny�� ~ ä"� Å Ý�ÞàÝ��ß#�k�hD^Yny�� ~$� � Å �ZÞ%���W£¦��ÝNy����6YK�

& V[\aJ��kV[f^YZVKejYQVb�MVKXQJMLaYQP_�kTaJML â FkT�O]VdscJMXQL_FUY]JMi8D^L_VKY;HKFMXQXQVbYQDGFkT^e^P_T^�WO]FUOQ\^V[e^VKHKJ�¢ijFNe^VKYcv�w x y zÒÆ�|k|Ý É } ~ vW��w x y� zÒÆ�|k|Ý É } JMT^egvE��w x y� Ã ��} ÆMßk�k� É �;�¬\^VWx y
�l¦�¡
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��PR�kf	XQVwùI�÷���0�>XQVbVULRVn�kVKLæe^Fki8PRTaJMT�O,�{V@¢NT^iêJ�T�HKFkT�O]XZPRt^fIO]PRFMTêO]F�v��¬w x y zÒÆ�|k|Ý É } £vW��w xgy� zÒÆ�|k|�Ý ÉZ} £^vW��w xgy� Ã�� ÆMßM��� ÉZ} H`\aJ�T^T^VKL_YK�
e^VKHKJ�¢NY�PRT�O]F Ã�} ��y�� y�£�O]\^V6x�y� e^VKHKJD¢IY�PRT�O]F Ã�}0Ã y�� y�£�O]\^V[zÒÆ�|M|Ý ÉZ} e^VbH�JD¢NY�PRT�OQF� } � � J�T^e¥O]\	V Ã�� ÆAßk��� É�} e^VbH�JD¢NYWPRT�O]F Ã�} � � �[�¬\^Vpe^Fki8PRTaJMT�OR�aV¯¢NT^ijJMT¥�MX]JMD^\	Yu�FkXcO]\^VbYQV�O]\^XZVKV�H`\aJMT	T^VKL_YEJMXZVUYQ\^FÍ�[T%PRT���PR�Mf^XQV	� ùI�÷�k�

â FkT�O]VpscJMXQL_F�Y]JMi8D^LRV '�íA¦k�k��ijXQJMe§�v(�[w xjzÒÆ�|k|Ý É �	�÷��¡¦��*) �I�´�k�M� ôvE��w x��¹zÒÆ�|k|Ý É �	�÷��¡�+ ô ) �I�´�k���Í�vE��w x�� Ã�� ÆMßk��� É �	�÷��ùM��+") �I�´�k�M��+��T	HKLRf	YQP_�MV�ý � ý Ý�Þ%�#�k|,)%Ý'Þ_�
��JMt	LRVWùN�ú���6 UVKT	VKX]J�O]FkX4Õ�LRVn�kVbL�JMT	�kf^L J�XdHbf	OWVnéjHbPRVbT^HKP_VKYEu�FkX6O]\^VrYQP_�kTaJML>H`\aJMT^T	VKLRYEFMuPRT�O]VbXQVKY�O6PRT � sc�Z¡	���¬\^V�f^T^HbVKX�O`JMP_T�OQPRVbY[JMXQV�YZO]J�O]P_YZOQPRH�J�LæFkT^L÷¢k�

- û�.0/ üÒÐ�ý21>÷ ù¢ùmû	úDû#ûKü�ú²û �¬\^Vhq��Ws�t OQXQP_�k�kVKX[P_YdV¡m	DGVKHnO]Vbe O]F�V43æVbHbO]Pâ�kVbLú¢�YQf^D	ÕD^XQVbYQYrOQ\^V�Vb�MVKT�O]YrT^FMO�HKFkT�O]JMPRT^P_T^�gýp\aJ�e^XQFkT	YK£�O]\^VbXQVbu�FMXQV�O]\^V8PRT	HKLRf	YQP_�MV�ý �ýhVb�kVbT�O]YJMXQVhV¡mIDoVbHbO]Vbe¤OQF�D^XZF²�NP_e^VpO]\	Vhe^Fki8PRTaJ�T�OdYQFMf^XQHbV�FMu�taJMH�Ö��kXZFkf^T^e«� � f^XZPRT^�jO]\^VhYZFH�JML_LRVKepYZO]XZPRD^D	PRT^�WD	\aJMYQV�£�D^XQVbYQVbLRVKHnO]P_FkT�JMLR�MFkXQPâO]\^i8YÂu�FkX;JML_LNOQ\^VcH`\aJMT	T^VKL_Y;f^T^e^VbX0HKFkT	ÕYQPRe	VKX]J�O]PRFMT�P_T¥q��Es�t JMXZV�XZf^T¥P_TgDaJMX]J�LRLRVbL��ÑªdT¥Vb�MVKT�OWP_Y[Y]J��kVbe P_u P_O[P_Y6YZVKL_VKHbOQVKe%t�¢J�OEL_V�JMY�OEFMT^VrD	XQVKYZVKL_VKHbOQPRFkTæ� ª��kPâ�kVKT%D^XQVbYQVbLRVKHnO]P_FkT¥P_YdXZVKþ�f^PRXZVKe�O]F�J�HKHKVbD	OUJ�OEi8FkYZO
�� �5�5�5� FMu�ý6� ýWVn�kVbT�OQYK£GPRT�FkXZe^VKX¬OQF8L_PRi8P_OëO]\^V�FkfIO]D^f	O6eaJ�O`J�YQPúöKV�FMu>O]\^V�YZOQXQP_D^D^PRT	�^�

7 ö ÷ ö98 1 8 : ö ûaû �¬\^V%i8PRT	PRihf^iÔt^PRJMY�Vb�MVKT�O]YjJMXZV��MVKT^VbX]J�OQVKeB�[P_O]\A���U�[�6�=ª�[P_O]\	Fkf	OêJMT�¢4XZVKþ�f^P_XQVKi8VKT�OêFkT4OQ\^V%ÿ{J��MFkXjF�uWO]\^V%D^XQFNe^f^HbVKe!D^JMXZOQPRHKL_VKYb� � Vb�MVKX]J�LD^XQFNHKVbYQYQVbY�JMXQVrPRT��kFML_�kVbe#� ¡ ô ���J��m	JMi8D^LRVbYWJMXZV��¬�kL_f^FkTgu�f^YQP_FkT#í�YQVKVpLRVbu Ode^PRJM�kX]J�iFMu
��PR�kf	XQV��	ùN�>�Z�0FkX�þ�faJMXÔÖhu�f^YQP_FkT%íÜYZVKVdOQ\^V6XQPR�M\�O�e	P JM�kXQJMi�F�u0��P_�kf^XQV	��ùI�à�Z�n�<;dT^L_P×ÖMV¬u�FkXO]\^VrYQPR�MTaJMLÂFkX¬O]\	VrP_T^HKL_f^YQPâ�kVrý6� ýWYQJMi8D^LRVbYK£aO]\^V��kVbFkijVnO]XZPRH�J�LÂHKf	OEJMHKHbVKD	O]JMT^HbVpPRY[T^F�OJMD^D^L_PRVKeæ�
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gluon gluon

gluon gluon

q

q̄

gluon

gluon

��PR�kf	XQVRùI�à�=�^��m	JMi8D^LRVbYëF�uÇ�aV¯¢NTaJMi e^PRJM�kXQJMijY0u�FMXëD	XQFNHKVKYZYQVbY�PRT	HKLRf	e^VKe8PRT�O]\^V6i8PRT�ÕPRihf^i t^P J�Y¬e^V¯ÁaT	P_O]P_FkT«�
î åËæ ð}èpó ô?>`¹mµw¹Ç¶@è¾± è¾ë%¹m»�²½±@>góO·X²cñÊî è�ë©î0¶¯é¾±uµ�ò µ¾±uì

·�µBA<Cné�ñÊèB>u±�ì ²,´«²#±W¹mî

s�\^JMT^T^VbLRY Ó X]JMT	H`\^PRT^��XQJ�O]P_Fv(�¬w x�y{zÒÆ�|M|Ý ÉZ} Æ�|�Þ´|,)©�ZÞ%� É £ ��Ý�yEDvE�;w x�y� zÒÆ�|k|�Ý ÉZ} ÆÜ�'Þâ�F)G� É £ ��ÝNyEDvE�;w x�y� Ã�� ÆMßk�k� ÉZ} ÆMÝ'Þõßk�H)%Ý'Þ%��� É £¦�DÝNyED
� JMt^LRV�ùN�>�=� â V�JMYZf^XQVbe FkX¬HKFMijD^fIO]VKegt^XQJMT^H`\^P_T^�8X]J�OQPRFkYcYZVKVps�\aJMD	OQVKXw�k£��»è ô ���

s�\aJMT^T^VbLRY � PúöKV�FMu>O]\^V â FMT�OQVrscJMXQL_F8YQJMi8D^LRVv��¬w x�y{zÒÆ�|k|Ý É�} ¦ ô �´èX£6�DÝ�DvW�;w x y� zÒÆ�|M|Ý É } è��á£[��Ý DvW�;w xgy� Ã�� ÆMßM��� ÉZ} ¡�+	�´èX£6�DÝ�D��T^HKL_f^YQPâ�kV�f^T^Y�O]XQP_D^DGVKe%ý6� ý � ô �´èX£6�DÝ�I��T^HKL_f^YQPâ�kV�YZOQXQPRD	DoVbe%ý � ý �¬	�à�X£6�DÝ�I
��JMt	LRVcùI�à¬=� Ù f	ihtoVbXjF�uUD^XQFNHKVbYQYZVKe â FMT�OQV�scJMXZLRF¤Vb�MVKT�O]Yb�©�OjYQ\^Fkf	LRe§tGV�T^FMO]VbeO]\aJ�OUOQ\^V�PRT	HKLRf	YQP_�MVhYZOQXQP_D^DoVbe¤ý6� ýrY]JMi8D^LRVrH�JMTltGV�f^YQVbe2FMT^Lú¢�u�FkXEOQ\^V�YZO]f	e'¢�FMu�O]\	VvW��w xgy� zÒÆ�|k|�Ý ÉZ} �

��ThFMXQe^VbX>OQFEHKFMijD^fIO]V�OQ\^V�T�f^iptoVbXQY�F�uaYQP_�kTaJMLNJMT^eptaJMH�Ö��kXQFMf^T^ehVn�kVKT�OQY0��Vc\^JÍ�MVf^YQVbe¤OQ\^Vhu�FkLRL_FÍ�[PRT^�êJMYQYZf^ijDIO]PRFMT^YK� & V�\aJ��MVjJ�ýJ� ý�HKXQFMYQY�YQVbHbO]P_FkTlFMuLK�MONM Å �ÝZÝ�PætJMT^e�O]\^V�J��kVbX]JM�MVëT	FkijP_TaJML�LRf^i8PRT^FMYQP_O=¢6FMu=QHR���Þâ��Ý�D5�ZHKi�yE�]Yby��¡�>�¬\^VëJMT^T�faJML�T�f^iptoVbXFMuWV¡m	DGVKHnO]Vbe�ý � ý�D^JMPRXZY@S M NM P_T ¦��¢PRY�OQ\Nf	Y%��ÝT���Í�§�¬\^V�T�f^ihtGVKX8FMuWYZPR�kTaJ�L¬Vb�kVbT�O]YD^XQFNe^f^HbVKe¥P_T�¦��k��i8X]JMegPRY¬FMt	O`JMP_T^VKegf^YZPRT^�U�
Sp�WV�X Å �]£YS*MONMi£[Z0�]\ �,£�vp��^_VÊ� £`'W��VaX�Æ���ÝZÝ�i8X]JMe É Þ

bl¦#+



� VKHKJD¢ Ó XQJMT^H`\^P_T^�r�aXQJMHbOQPRFkTzÒÆ�|k|�Ý ÎwÉ wc� } � � ����ÝÝ �
Ã���} ÆMßk�k� É w Ã�} � � �D� JMt^L_V�ùN�õ¦d� Ó X]JMT^H`\	PRT^��u�X]J�HbO]P_FkT�u�FkX¬zÒÆ�|k|Ý ÎwÉ JMT^e Ã���} ÆAßk��� É �´è ô ��� VKHKJD¢ Ó X]J�T^H`\^PRT	���aXQJMHbOQPRFkTx�y�w Ã�} � yd��y �'Þ��N�L)%Ý'Þa�	� �x�y� w Ã�}0Ã yd��y ��Þa�H)%Ý'ÞÃ� �x�y� w eFÆ���Ýk�Ý É Æ�w ÃXÃ¨É ��y ��Þ_�DßH)%Ý'Þa��� �x�y� w Ã�� ÆAßk��� É Æ�w Ã � ÉfÃ y ��Þ%�f)%Ý'Þ%� �

� JMt^L_V�ùN�Ãè=� Ó X]JMT^H`\	PRT^��u�X]J�HbO]P_FkT�u�FkXcOQ\^V�x.JMT	egOQ\^V�x��W�´è ô ��
�¬\^VhuÜJMHbOQFkX�g8O`JÖ�VKYUP_T�OQF�JMHbHKFkf^T�OWOQ\^VpD	XQFNe^f^HbOQPRFkT¥FMu�toF�O]\�ý�JMT^e � ý�þ�faJMXÔÖG�E�¬\^VD^XQFNe^f^HnO]PRFMT�u�XQJMHbOQPRFkT^YfZh�UJMT^e[Z��cFMu�vp�'Æ�ý6w v(� É JMT	e¥vp�'Æ�ý[w vW� É JMXZVUO`JÖ�VKT¥OQFtoV�XQVbYQDGVKHnO]P_�MVKL÷¢gVKþ�faJML«OQFn¦k� � JMT	eibÍ� � �»è ô ���;�¬\^VrJMT^�kf	L JMX¬J�HKHKVbD	O`J�T^HKV�u�FkXcO]\	Ve^VKHKJ�¢ H`\aJMT^T	VKLRY�F�u[PRT�O]VbXQVKY�O�PRYr�kP_�MVKT#P_T¦��J�t^LRV	�^ùI�jbk��vr��^_VÊ�pHKFMXQXQVbYQDGFkT^e^YrO]F O]\	V�IP_YQP_t^LRVUt^XQJMT^H`\^P_T^��X]J�OQPRF�FMu V�J�H`\¥H`\aJMT	T^VKL�£^O]\^V@¢gJMXQVU�MP_�kVbT%t�¢2�
vp��^_VÊ�DÆÜv��¬w x y zÒÆ�|k|Ý É } É Å vp�'Æ�v��cw x y zÒÆ�|k|�Ý É } É

£ëvp��ÆÜx y w Ã } � y � y É £ vr��Æ�zÒÆ�|k|Ý É } w � } � � É4k
vp��^_VÊ�DÆÜvW��w x y� zÒÆ�|M|Ý É } É Å vp�'Æ�vW�;w x y� zÒÆ�|k|Ý É } É

£�vr��ÆÜx y� w Ã } Ã y � y É £�vp�'ÆÜzÒÆ�|M|Ý É } wc� } � � É4k
vp��^_VÊ�DÆÜvW��w x y� Ã ��} ÆAßk��� ÉÔÉ{Å vp�'Æ�vW�;w x y� zÒÆ�|k|Ý É } É

£�vr��ÆÜx y� w Ã } Ã y � y É £�vp�'Æ Ã ��} ÆAßk��� É w Ã } � � É Þ
�¬\^V�i8V�JMYZf^XQVbelt^X]JMT	H`\^PRT^��XQJ�O]P_FkYWFMu�OQ\^V�PRT�O]VbXQi8VKe^PRJ�O]VpYZO`J�O]VKY�J�XQV��kPâ�kVKTlP_T���J�Õt^LRVbY��	ùI� ¦�JMT^e ùI�´èI���¬\	Vde^VnO`JMP_LRY0F�uoOQ\^V[HKFki8D^f	O]J�O]P_FkT�FMuGO]\^V[f^T^i8V�J�YQf^XZVKeêt	X]JMT^H`\	ÕPRT^�¬XQJ�O]P_FkY«HKFMXQXQVbYQDGFkT^e^P_T^�cO]F6vW�0w x y� zÒÆ�|k|Ý É } JMT^e�vW��w x y� Ã ��} ÆMßk��� É H`\aJMT	T^VKL_YJMXQVr�kP_�MVKT¥P_T�s�\aJ�D	O]VbXlbk�[�¬\^V��IP_YQP_t^LRV�t^XQJMT^H`\^P_T^��X]J�O]PRFMY6f	YQVKe u�FMX[OQ\^V¾¢NP_VKLRe%VKY�O]P÷ÕiêJ�OQPRFkT	Y¬JMXQVE�kP_�MVKTgPRT�� JMt^L_V��§ùI�agI� & V�H�JML_Lnm]�WV�X_oqpsr«JMT	e�m M p$tWu�X_v5w9x4o��6OQ\^VUVbé8HbPRVKT	HKPRVbYFMuaO]\^V�YQVKL_VKHnO]PRFMT^Y¬í�D^XQVbYQVKL_VKHnO]PRFMT�JMT^ehF�ìjP_T^V�YZVKL_VKHbOQPRFkT�y�FkT�YZPR�kT^JML�Vb�kVbT�O]Y�JMT^e�t^JMH�ÖZÕ�kXQFkf	T^e�Vb�kVbT�O]Y�XQVbYQDGVKHbOQP_�MVKL{zM�;�¬\�f^Y;u�FkX�O]\	V¬JMT^T�faJML=zIP_VKL_e�JMT^e�v}|�~�HKFMijD^fIO`J�OQPRFkT^Y��V�f^YQVUu�FkXcOQ\^V�T�f^ihtGVKX[FMu YQVKL_VKHnO]VKe%YQP_�kTaJML«Vn�kVbT�OQY��

~ Å �}�[S*MONMF��Zh�]\ �!� vp��^_VÊ�,�['E��V�X�ÆW��ÝZÝhi8X]JMe É �[m]��VaXso�p$rAÞ
b�� ô



& V�f^YZV�u�FkXcOQ\^V�T�f^ihtGVKX[FMu YQVKL_VKHnO]VKe�taJMH�Ö��kXZFkf^T^e%Vb�MVKT�O]Y��
v Å '���u�XÆW��ÝZÝhi8X]JMe É �2��Ý ��� �[m M pst�u$Xsv�w�x6oq��Þ

î å�� �åñ��#î��¬ò4�HA����@èl�
� PRT^HbVêO]\	VjO]FMDoFkL_Fk�kP_VKY�FMu¬O]\	Vêe^VbH�Jqz¦H`\aJ�T^T^VKL_YhFMu[P_T�OQVKXZVKYZOhJMXQV8�kVbX$z¦YZPRi8PRLRJMXK£ÂO]\	VD^XQVbYQVKL_VKHnO]PRFMT^YWJMXZVpJ�YEHKFMiji8FkT%JMYdDGFkYZYQPRt	LRVM� & Vpe	VKYQHbXQP_toV�PRT�O]\^P_YdYZVKHbOQPRFkTæ£G�[\^P_H`\HKXQPâO]VbXQP JEJMXQV¬XZVKþ�f^PRXZVKe�u�FkX;J�LRL�O]\^V!�aT^JML^YZO]J�O]V�DaJMXZOQPRHbLRVKY¬íÜT^Vbf	O]XQJML^D^P_FkT^YK£MH`\aJMXQ�MVKe�D^P÷ÕFkT^Y0J�T^epO]\	ViÖ�JMFkT^Y]y JMT	epFkTpOQ\^V�HbFki8DoFkYZP_OQVëD^JMXZOQPRHKL_VKY�í��MVKHbOQFkX�XZVKYZFkTaJMT^HbVKY;z2��|k|Ý#� }JMT^e@� � �Mßk�k��� } JMT^e�O]\	V[x�y ~ x�y� i8VKYZFkT^YJy;JMT	e"�^TaJMLRLjzpFMT8OQ\^V[v�� ~ vW��HKJMT^e^P_eaJ�OQVKYK�
�!���H�$� �����f�E�d� �¢¡�£_¤ ¥�¦¨§�¡�£_¤ ¥�¦¨§�©�� ¤ ¥�¦ª¦E���_��«2�=£_¤L¥
¬ ü 1 úq0®^ø�¯ öW° ÷ û ±¬HKHbFkXQe	PRT^�¦OQF¦O]\^VbPRX�²�PRT	VKijJ�O]P_HKYK£¬OQ\^V�T^VKfIO]X]J�LED^P_FkT^Y�e^VbH�Jqz#³PRT^��P_T�OQF¤J DaJMPRXpFMuED	\^FMO]FMT^Y�H�JMTBtGV�XQVbHKFkT^Y�O]XZf^HbOQVKe§VbP_OQ\^VKX�JMY?´nXQVKYZFkL_�MVKe�´�FkX�J�Y
´bijVbXQ�kVbe�´�� � YK�;�¬\	V*� � PRT���JMXZP JMT�O¬ijJMYQY¬P_Y¬�kP_�MVKT�t#z�O]\^VUu�FkL_LRFÍ�[PRT^�rVKþ�faJ�OQPRFkTµ�

¶�·q¸F¹»º ��¼ � ¼ � �s½H�¦HbFkYJ¾ ��� � ~ í�¿N�{bhy
�[\^VKXZVi¼ � \ � JMXZV O]\^V VbT^VKXZ��z!F�urVKJMH`\�D^\^FMOQFkT�JMT^eÀ¾ ��� O]\	V�JMT^�kL_V tGVbO���VKVKT�O]\	VO���F�D	\^FMO]FMT^YK�c�¬\	Vpi8V�JMTgO]XQJMT^YZ�MVKXZYQVhi8Fki8VKT�O]f^i FMu�OQ\^VrT	VKf	OQX]JML�D^P_FkT�u�XZFki O]\	Vv��]\ �Ee^VKHKJqzIY�PRY�J�toFkfIO*gg �V�Á.í�YQVKV�Â�P_�kf^XZV���¿I�jbÄÃaí�tÅy�y¡�¢Æ�VbLRFÍ� O]\^P_YW�MJ�LRf^VpOQ\^V}� �6ÇD^XQFNe^f^HbVKeåJ�O�O]\^V2q��Ws�t¨PRT�O]VbX]JMHnO]PRFMT¨DGFkP_T�O�J�XQV�i8FkYZOQL{z!XZVKHbFkT^YZOQXQf^HnO]VbeåPRT�O]\	VH�JML_FkXQP_ijVnO]VKXcJMY[J8XZVKYZFkL_�MVKe�DaJMPRX¬F�u ��VKL_L«YQVbDaJMX]J�O]VKe%D^\^FMOQFkT^Yb�
Â{FMX0V�JMH`\�Vn�kVKT�OK£	JML_LNOQ\^VcO]XQJMHJ²�YëJMXQVcV¡mNO]X]J�DoFkLRJ�O]VbehO]FWOQ\^VHÈësF±Wq;�#±!HKL_f^YZOQVKX;P_Y0T^VKfE³O]X]J�LÂP_u>T^FkT^V�FMu>O]\	V�OQX]JMHJ²�YdJMXQVUHbFkT^YZPRYZOQVKT�O6�[P_O]\gPâO]Y¬DGFkYQPâO]PRFMT«�ÉWfaJML_P_O5zêVKYZOQPRijJ�O]FMXK£
Ê ��_Ë FMu>O]\^V�HbLRf^Y�O]VKX_³OQX]JMHJ²�ijJ�OQH`\^PRT^�	£^PRY¬XZVKþ�f^PRXZVKegO]F�tGV��MXQV�J�O]VKXcOQ\aJMT�f^T^PâO5zk��¬\^V¬D^XQFNHKVbe^f^XZVcf^YQVbehO]FEu�FMXQi�O]\^V�XQVKYZFkL_�MVKe¢� � �^XQYZO�XQVbHKFkT^Y�O]XZf^HbOQY0O]\^VcD	\^FMO]FMThH�JMTE³e^PReaJ�O]VKY;u�XZFki�O]\	V6L_PRY�O;FMu«T	VKf	OQX]JMLaHbLRf^Y�O]VKXZYK£�O]\	VKTêL_FIFMD^Y;FÍ�kVKX;OQ\^VdHKJMT^e^P_eaJ�OQVKYK£�DaJ�PRXQYO]\^Vbi JMT^e�HbFki8DaJMXQVbY�O]\	VWHKFkXZXQVbYQDGFkT^e^P_T^��PRT���JMXQPRJMT�O�ijJMYZYQVKYc�[PâO]\êOQ\^VUT^Fki8PRT^JML�� �iêJMYZYª�´è�+²���F±Ei8FkT^��O]\^V�D^\^FMOQFkT^Y6H�JMT	e^PReaJ�O]VKYb£oFMT^L{z�OQ\^FkYZV��[PâO]\`ÌÎÍ;�kXZV�J�OQVKX¬O]\^JMT
gM�k��Ï%V�ÁÑÐ�HrJ�XQVÒ²MVbD	OdJMT^e�DaJMP_XQVKe�OQF�XQVKHbFkT^Y�O]XQf	HbO6O]\^V�� � �[P_OQ\^PRTgJ�ijJMYQYc�[P_T^e^FÍ�FMu<ÓM�@Ï�V�Áh�
±EtGFkf	O Ók��Ô FMu{OQ\^VcXQVbHKFkT	YZO]XZf^HbOQPRt^L_VF� � u�XZFki�O]\^VcYZPR�kT^JML	H`\aJ�T^T^VKL_Y0LRVKJMepOQF�JEYQP_T^�kLRVHKLRf	YZO]VbXK�@ÕIf^H`\ J�HKFkTU�^�kf^X]J�O]PRFMT«£«�[PRL_L�tGV8XZVbu�VbXQXQVbe¤OQF�JMY@´bijVbXQ�kVbe�´l� � �[\^PRH`\¤VKY_³YQVKT�OQP JML_L{zêJMD^DGV�JMXZY�u�FkXF� � JMtGFÍ�kV*g� UV�Á FMu�O]XQJMT^YZ�MVKXZYQV�ijFMijVbT�OQf^i��<±åD^XZFIHbVKe^f^XZV

bÍèM�



Â{f	T^HbOQPRFkT � VKYZHKXZPRD	OQPRFkT �JMf	YQYQPRJMT  �� ¶ ~ K�� ¹ �Ö � ·�×dØ yÙÚ�Û�Ü�ÝÄÞßáà Ú� Fkf^t^L_Vr �JMf	YQYQPRJMT x�â@� ¶ ~ K � ~ K � ~ Zn� ¹ Zµâã� ¶ ~ K � ��äå�_½H�æZn�$â@� ¶ ~ K � �ç FkT�XQVbL J�OQP_�NPRY�O]PRH�Æ�XQVbP_Os³ & PR�MT^VKX Æ & � ¶ ~ �Î� ¹ �Ûaè y=é à Ú } ÙêJë Ú��J�t^LRV*¿I�%ìU� � VbYQHbXQPRDIO]PRFMT%FMu>O]\	V�u�f	T^HbOQPRFkT^Y¬f	YQVKe�O]F}�^O[O]\	V�ijJMYZY¬e^PRY�O]XQP_t^f	OQPRFkT^Yb�
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(770)"ρ D →A RooPlot of "D mass(MeV) from B 
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(770)"ρ s D→ s mass(MeV) from BsA RooPlot of "D
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(770)"ρ s D→ s mass(MeV) from BsA RooPlot of "D

Â�PR�kf	XQV"¿I�%ìU�Ex PRT���JMXQPRJMT�OWijJMYQYWP_Tlv���w xêz2��|k|,+#�ríÜXZPR�k\�O6y�£Âx��dPRT���JMXZP JMT�OWijJMYZYPRT�vW��w x8�s�ª�9÷M����� � í�LRVbu OJyn�
�¬\^V�XQVbHKFkT^Y�O]XZf^HbOQVKe2x�y¤JMT^elx��6JMXQVB�^OQOQVKe �[P_OQ\lJêe^Fkf	t^LRV� �JMf^YZYQPRJMT e^V4�aT^VKelP_T��JMt	LRV��2¿N�aìU�

¶ Ë ¹ �s½q÷��k�Uöj½�)C+Uö%�#�,Ï%V�ÁÑÐ�H � ~ K � ¹ �9�=öa�f)�+UöÃ���,Ï%V�ÁÑÐ�H � ~
K � ¹ �_½Ä�f)!���HÏ%V�ÁÒÐ�H�� ~ Z ¹ �9��÷Uöa�H)D+=ö{½h�$Ô ~

¶ ËFE ¹ �s½Í����÷Uöj½L)D+Uöa���,Ï%V�ÁÑÐ�H�� ~ K � ¹ �9�=ö%�()D+=öa�#�,Ï�V�ÁÑÐ�H�� ~
K � ¹ �s½Ä�f)å½h�,Ï�V�ÁÑÐ�H � ~ Z ¹ ��|��=öú�()C+Uö»�#��Ô�ö

îHG�I J +�K J +ÇML �¬ò4�HA����ONl�
�¬\^Vcx}�]\ �æH�J�T^e^PRe^J�O]V�PRY�DaJ�PRXQVbe��[PâO]\�O]\^V�H`\aJ�XQ�kVberO]XQJMHJ²Wu�XQFMi©O]\^V��kVbHbOQFkX XZVKYZFkTaJMT^HbVO]F��kVKFki8VbOQXQP_H�JML_L{z?�^O�O]\^V��kVbXZO]V¡m2FMu�OQ\^V8v��]\ �n�j�¬\^VjijJMYZY�F�u�O]\	Vjv(�J\ �WHKJMT^e^P_eaJ�OQVPRY�e^V��aT	VKe#JMY�O]\	VêPRT���JMXZP JMT�O�ijJMYQY�FMucOQ\^V[�Üx}�J\ ���ÜzE|	� � ���UY$zNYZOQVKi���± Hbf	OpFMT2O]\	VþNf^JMLRPâO5z2F�ucO]\^V��^OQOQVKe¦�MVKXZOQVnm¦PRYrJMD^D^L_PRVKe¤O]F¥JMLRL;O]\	V�v��]\ �UH�JMT^e	PReaJ�OQVKYb� ±ED	D^L{zNPRT	��kVKFki8VbOQXQP_H�JML�HKfIO]YUJML_LRFÍ�[Y[O]FêXZVKe^f	HKVpOQ\^VhHKFMiht^PRT^J�O]FkXZP JMLætaJMHJ²��kXQFMf^T^e«�W�¬\	VpÿaPR�M\�O

bÍèkè



ÁëJMXZP JMt^L_VKY s�f	O
� � �Í � �	��¿� UV�Á� � � � g� �V�Á
�2�<Í � �	�Ãè� UV�Á�¤�¹�;Y � gz2��|M|,+#�,Ï¥JMYZY6�[P_T^e^FÍ� Ók�k��Ï%V�Áz2��|M|,+#�Z�<Í � �	�aÓ8 UV�Áx Ï¥JMYZY6�[P_T^e^FÍ� b²è"Ï%V�Áv���Ï¥JMYQY[�[PRT	e^FÍ� èM�k��Ï%V�Áv��E��XZPRi���Á�VKX�O]V¡m Ê � õ bÍ�v��d�¹��Y õ �v���Â�LRP_�k\�O � PRY�O��aÕIPR�MT«� � Óv��dHKFkY�¾Ä� � �	�aÃ�Ã�Ã�Ã
mÍí9ÕIPR�kT^JMLíy �s½�öa���H)D+=ö%���#�F� ½A+NyE�mÍí�ÆcJMHJ²��kXQFMf^T^eÅy �P+Uö»�()��EöÃ����� ½A+NyRQ

� JMt^LRV*¿N��¿=���;XZVKYQVbLRVbHbO]P_FkT�HKf	OQY[u�FMX[v��¬w x y z } ��|k|,+#�¡�
e^PRY�O`JMT^HbV?Â � P_Y�e^V��^T^VKe4JMY�O]\^Vge^P_YZO]JMT^HKVgtGVbO���VKVbT4O]\	V%v(�J\ �re^VKHKJÄz#�MVKX�O]Vnm4J�T^eO]\^VêJMYQYZFIHbP J�OQVKe¤D^XQP_iêJMXsz �kVbXZOQVnmo��± Hbf	OpP_Y�JMD^D^L_PRVKe¤FkT¤O]\^VjJMT^�kL_V�¾ M e^V��^T^VKe#J�YO]\^V�J�T^�kLRV�tGVbO���VKVKT�OQ\^VhXQVbHKFkT	YZO]XZf^HbOQVKe¤v��]\ �¬ijFMijVbT�OQf^i ST JMT^e%O]\^Vhe	PRXQVbHbOQPRFkT%FMuÿaPR�k\�O SU �;�¬\^V���J�t^LRVbY��2¿I�a¿I£�¿N�a+�JMT^e ¿I�aÃ�YZf^ijijJMXZP øKVEJMLRLoO]\^VUHbf	O]Y6JMD^D	LRPRVbe�PRT�O]\	VD^XQVbYQVKL_VKHnO]PRFMT«�

ÕNO]JMXZOQPRT^��u�XZFki O]\^V�Fkf	OQD^f	O�FMuëO]\	VKYQV�D^XZVKYZVKLRVbHbOQPRFkT^YU��V�D^XQFNHKVbVKelO]F�JMTlFMì8PRT^VYQVKL_VKHnO]PRFMT«�¬�¬\^VKXZVhJMXZV���JMXZPRFkf	Y[OQVKH`\^T	PRþ�f^VKYdO]FêP_YQFkLRJ�O]VWOQ\^V�YQPR�MTaJML�Vb�MVKT�O]YEu�XZFki O]\	VtaJMHJ²��kXQFMf^T^eBVb�MVKT�O]Yb�¦SWT^V�HKJMT#f^YZVgJ ´bHKfIO�taJMYZVKe�´�i8VbO]\	FIe �[\	PRH`\#PRYrYQP_ijD^Ljz¤JYQVbOpFMu¬Hbf	O]Yb�`±dT¦FMO]\	VKXrJMD^D^XZF�JMH`\¦P_Y�OQF¥f^YZVêihf^LâO]P ³��JMXQPRJMt^L_VKYWi8VbOQ\^FIe	YK£ �[\	VKXQVêJYQVbO�F�u;�MJ�XQP J�t^LRVbYEJMXZVhHKFMiht^PRT	VKe P_T�J�YQP_T^�kLRV�FkT^Vê�U�¬\^V"Â�PRYZ\^VKXde^PRYZHKXZPRi8PRTaJMT�O6PRYEJO]VKH`\	T^PRþ�f^VdJMLRL_FÍ�[PRT^�EOQFUe^PRYZHKXZPRi8PRTaJ�OQV�tGVbO���VKVbTjO���FrHbL JMYZYQVKY�FMuoVb�MVKT�O]Yb���¬\^V[HKL J�YQYQVbYPRTjOQ\^PRY�JMTaJMLjzNYQPRY�JMXZVdO]\	VEYQP_�kTaJML{Vn�kVKT�OQY[JMT^eêOQ\^VWe^Fki8PRT^JMT�O�YZFkf^XZHKVWFMu«taJMHJ²��kXQFMf^T^eO]\^VëPRT^HbLRf^YZP_�MV�ý6� ý Vb�kVbT�O]YK�LÕ�O`JMX�O]PRT	�cu�XQFki�J¬YZVbOcí�ÿ¨^sp_v4y«FMuN�MJ�XQP J�t^LRVbY�íWû�V�y¡£�JMTrPâO]VbX]J�OQP_�kVijVnO]\^FNe%HKJMLRL_VKe�O]XQJMPRT	PRT^��HbFkijD	f	O]VbY6OQ\^V���VKP_�k\�O]YpíWVJVWy¬JMD^DGV�J�XQPRT	�8P_T�u�XQFkT�OdFMu�VKJMH`\�MJ�XQP J�t^LRV��0�¬\^V�HKFkipt^PRT^Vbe���JMXZP JMt	LRVEHKJMT�toVU�[XQPâOQOQVKT�JMY��
UYX ¹ V � ä

o[ZW\5]^
V�_ �

VJV�ö û�^spsv í�¿N�%�Ty
�¬\^V"Â PRYQ\	VKXWe^P_YQHbXQPRi8PRT^JMT�OEFkT	L{z�f^YQVbYUO]\^V�DGFkYQYZPRt^L_Va`cbedgf(h,i8HKFkXZXQVbL J�OQPRFkT^YdtoVnO���VbVKTO]\^Vh��JMXZP JMt^L_VKYb�U�OUPRYWVKJMY$zM£«uÜJMYZOUJMT^e�D^XZFIe^f	HKVKY�YZPR�kTaJ�L�JMT	e�taJMHJ²��kXQFMf^T^e¤e^PRY�O]XQP_t^f=³O]PRFMT^YU�[\^PRH`\2JMXQV�VKJMYQP_L{z D^JMX]JMi8VbOQVKXZP ø�J�t^LRV����¬\^VjP_ijD^JMHbOUF�ucV�J�H`\2��JMXQPRJMt^L_VhPRT�O]\	V

bÍè�ì
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(770)ρ D → Mass (MeV) for BdB

Â�PR�kf	XQV�¿I�a¿=��v��pXZVKHbFkT^YZOQXQf^HnO]Vbe¦iêJ�YQYWu�XQFMi D^XQVbYQVbLRVKHnO]Vbe YQP_�kTaJML0JMT^e¤taJMHJ²��kXQFMf^T^eY]JMi8D^LRVbYWPRT v��Uw xêz2��|k|0+#�n£GO]\^VhD	L JMP_T¥\^P_YZO]FM�kX]JMi XZVKD^XZVKYQVbT�O]YUO]\^VpYQPR�MTaJML>Vb�kVbT�O]YJMT^e O]\	Vr�[\^PâO]Vh\^P_YZOQFk�kX]J�iXQVKD	XQVKYZVKT�O]YUOQ\^VhtaJMHJ²��kXZFkf^T^e�Vn�kVbT�OQYK���¬\^VpO���F�e^P_YZO]XZPj³t^f	O]P_FkT^Y6JMXZV�JMXQt^PâO]XQJMX$zêT^FkXQijJML_P øKVbeêO]F�f^T	P_O5zk�

ÁëJMXQPRJMt^LRVbY s�f	O
� � �Í � è��k��Ï%V�Á� � � � br UV�Á
� �<Í � è��k��Ï%V�Á� � � b² UV�Áz2��|k|,+��,Ï¥JMYQY¬�[P_T^e^FÍ� Ók�M�"Ï%V�Áx8�!Ï¥JMYQY¬�[P_T^e^FÍ� bÍè�Ï�V�ÁvW�,Ï¥JMYZY6�[P_T^e^FÍ� èM�M�"Ï%V�ÁvW�c�;XQP_i%��Á�VbXZOQVnm Ê � õ bÍ�vW���¹�;Y õ ìvW�!Â�L_PR�k\�O � P_YZOK�LÕIPR�kTæ� � ÓvW��HKFMY(¾Ä� � �	�%Ã�Ã�Ã�Ã
mÍí�ÕIP_�kTaJMLOy �_½�ö´|�÷H)D+Uöú���T�F� ½A+�yE�mÍí9ÆcJ�HJ²N�MXQFkf^T	eÅy �W+Uö´|��f)!�=ö´���!� ½A+NyRQ
� JMt^L_V*¿I�%+U���;XQVKYZVKL_VKHbOQPRFkT�HKfIO]Y¬u�FkX[vW��w x y� z } �

bÍè�¿
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(770)ρ s D→ s Mass (MeV) for BsB

Â�PR�kf	XQV�¿I�%+U�rvW�WXQVbHKFkT^Y�O]XZf^HbOQVKe¦ijJMYQYUu�XZFki D^XZVKYQVbLRVbHbO]Vbe YZPR�kTaJ�L�JMT^e¤taJMHJ²��kXQFMf^T^eY]JMi8D^LRVbY P_TpvE��w x y� z2��|k|,+�� } £²O]\^V�D^L J�PRT�\^PRY�O]Fk�MX]JMiåXZVKD^XZVKYZVKT�O]Y0OQ\^V�YZPR�kT^JML�Vb�kVbT�O]YJMT^e O]\	Vr�[\^PâO]Vh\^P_YZOQFk�kX]J�iXQVKD	XQVKYZVKT�O]YUOQ\^VhtaJMHJ²��kXZFkf^T^e�Vn�kVbT�OQYK���¬\^VpO���F�e^P_YZO]XZPj³t^f	O]P_FkT^Y6JMXZV�JMXQt^PâO]XQJMX$zêT^FkXQijJML_P øKVbeêO]F�f^T	P_O5zk�

ÁëJMXZP JMt^L_VKY s�f	O
� � �<Í � �	�´èj UV�Á� � � � �I��¿kè��� �V�Á
� �<Í � �	�%Óê UV�Á� � � �I�Ãè� UV�Á
� � �9÷M�����,Ï¥JMYZY¬�[PRT^e^FÍ� b²èM��Ï%V�Áx��HÏ¥JMYZY[�[P_T^e^FÍ� b²è"Ï%V�ÁvW�HÏ¥J�YQY¬�[PRT^e	F²� èM�k��Ï%V�ÁvW�¬�;XQP_i%� Á�VKX�O]V¡m Ê � õ bÍ�vW�c�¹�;Y õ ìvW�,Â�L_PR�k\�OK� � P_YZO���ÕIP_�kT«� � ÓvW�cHbFkYf¾Ä� � �	�aÃ�Ã�Ã�Ã
mrí�ÕIP_�kTaJMLOy �_½�öú��)�+Uö%�#�!� ½A+NyE�mrí9ÆcJMHJ²��kXZFkf^T^e�y �P+UöÃ�	÷() �Uö��0�T�!� ½A+NyRQ

��JMt	LRV*¿I�%ÃU���;XQVbYQVKL_VKHnO]PRFMT%Hbf	O]Y¬u�FkX[vW��w x y� �ª��÷k����� } �

bÍè�+



B mass MeV
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K*(892)s D→ Mass for BssB

Â�PR�kf	XQV�¿I�%ÃU�rvW�WXQVbHKFkT^Y�O]XZf^HbOQVKe¦ijJMYQYUu�XZFki D^XZVKYQVbLRVbHbO]Vbe YZPR�kTaJ�L�JMT^e¤taJMHJ²��kXQFMf^T^eY]JMi8D^LRVbYêP_T!vW��w x�y� � ��} �9÷k�k���n£cOQ\^V¥D^LRJMPRT4\^PRY�O]Fk�MX]JMi XZVKD^XZVKYQVbT�O]Y�O]\	V YQP_�kTaJMLVb�kVbT�O]Y;JMT	e�OQ\^Vë�[\	P_O]V�\^P_YZOQFk�kX]J�i©O]\^VëtaJMHJ²��kXZFkf^T^erVb�MVKT�O]Yb�;�¬\^VëO���FEe	PRYZOQXQP_t^f	O]P_FkT^YJMXQV�JMXZt^P_OQX]JMXszêT^FMXQijJMLRP{øKVKe�OQF�f^T^P_O5zM�

Â�PRYZ\^VKX�PRY;e	PRXQVbHbOQL{zp�NP_YQPRt	LRVM£MYQPRT	HKV[P_O�P_Y;VnmID^XQVbYQYZVKe�t#zhO]\	V[��JML_f^V¬FMuæP_O]Y;HbFIVné8HKPRVbT�O�VJV��¬\^V�HKFkT^Y�O`JMT�OQYjVJV�JMXZV�H`\^FkYZVKTlO]F�ijJ�mIPRi8P øKV�O]\	V�YQVKD^JMX]J�OQPRFkT�tGVbO���VKVbT2OQ\^V�YQP_�kTaJMLJMT^ejOQ\^V6PRT^HbLRf^YZP_�kV6ýJ� ý¬Vb�MVKT�O]Yb�ë�¬\	VEHKFMT^YZO]JMT�OkV � JMT	ejO]\	VdFÍ�kVbX]JML_LaYQHKJMLRV6YQP_�kTje	FrT^F�OJ	3æVbHbO[O]\	VUYQVKD^JMX]J�OQPRFkTæ£^t^f	O6JMXZVUYQP_ijD^LjzêH`\	FkYQVbT¥YQF�OQ\aJ�O¬O]\	V�JÍ�MVKXQJM�kV�e^PRY�O]XZPRt^f	OQPRFkTFMu�OQ\^V�Y]JMi8D^L_VhPRYÒøbVKXQF	£ml UnX&o ¹ +�JMT^elO]\	V�YQPR�MTaJML0\aJ�Y�J���JML_f^V�\^P_�k\^VKXWOQ\aJMT�O]\	VtaJMHJ²��kXQFMf^T^e¥FMT^V��pl UYX �WV�X_oqpsr o � l UnX M p$tWu�X_v5w9x4o�� o � ÂaFkXcOQ\^PRY[JMT^JML{zNYQP_YK£^YZVb�MVKX]J�L>ipf^L_OQPj³�MJ�XQP J�O]Vhi8VbOQ\^FIe	Y�\^JÍ�MV�toVbVKTlO]VKY�O]Vbe!í ç VKf	X]JML ç VbO���FkX�² u�FkXUV¡m	JMijD	LRVÄy¡£�ÕIP_T^HKV�O]\	V
Â�PRYZ\^VKX¬e^P_YQHbXQPRi8PRT^JMT�O�i8VbOQ\^FIe�\^JMY¬DoVbXZu�FkXZiêJ�T^HKVbYK£^YZPRi8PRL J�X�OQF�FMO]\	VKX¬FkT^VbY[JMT^e�O]\	VYQPRi8D^L_VKYZO[FMT^VM£^��VU�[PRLRLof^YQV�P_OcPRT�O]\^VUu�FkL_LRFÍ�[PRT	�^£If	YQPRT	��OQ\^V��fÏ?Á ±ÒDaJ�HJ²�J��kV8�%ìk�����

qsr üEÍúÄh® ö ÷ ö ÷�t �>FEJ��MFkPRe�O]\^V�FÍ�kVbXZOQX]JMP_T^PRT^�¬��V�YZD^LRPâOÂO]\^VëYQP_�kTaJMLkJMT^e�taJMHJ²��kXQFMf^T^ePRT�J�O]XQJMPRT^P_T^�cYQJMijD	LRV;JMT	erJcOQVKYZO>YQJMijD	LRV0FMu�OQ\^V�Y]JMi8V0YQP{øKV��;SE�kVbXZO]XQJMPRT	PRT^�cFNHKHbf^XQY�P_TJ�ipf^L_OQP_��JMXQPRJ�O]V�JMTaJ�L{zNYQP_Y0�[\^VKT�O]\^V4z�JMXZV[OQFIFWu�Vn�!e^Vb�kXQVbVKY�FMuGu�XQVbVKe^FkiÒu�FkX;Vnm	JMi8D^LRVO]\^V�DaJMXQJMijVnO]VbXQY�FMuEOQ\^VgHKLRJMYQYZP{�aVbXjJ�XQV�JMeu-Zf^Y�O]Vbe§FkTBO]FNF�u�Vb�eaJ�O`J	�4�;X]JMHnO]PRHKJMLRLjzF²�MVKX�O]X]J�PRT^P_T^���[P_LRL0tGV8YQVKVbT¦JMYrJ�O]X]J�PRT^P_T^�g�kP_�NPRT	��O]\^V8toVbYZOpJMH`\^P_Vb��JMt^L_V8XZVKYZf^L_OQYrP_TO]\^VUO]XQJMPRT	PRT^��YQJMijD	LRVM£It^f	O6DGFIFkX¬XZVKYZf^L_OQY6FMT%J�T%P_T^e^VKDGVKT	e^VKT�O6Y]JMi8D^L_VM�
bÍè�Ã



(770) Massρ D →dB
4800 5000 5200 5400 5600 5800

Ev
en

ts
 / 

( 2
1 

)

0

10

20

30

40

50

60

(770) Massρ D →dB
4800 5000 5200 5400 5600 5800

Ev
en

ts
 / 

( 2
1 

)

0

10

20

30

40

50

60

(770) Mass"ρ D →dA RooPlot of "B

Â�PR�kf	XQVã¿I�{b��U��v���PRT���JMXQPRJMT�O�iêJMYZYru�FkXrYQP_�kTaJML�Vb�MVKT�O]Y�u�FkX�O]\	V�v��jw x�y{z2��|k|,+#� }e^VKHKJÄzgH`\^JMT^T^VbL��
îHG(v J +xw y �nzH{B|7|�}�~�ä L �¬ò��HAL����NB�
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ûa3®ª¯O°d±PÂ�²�÷0ÀO³«S"éª¹ª¶5¯O½¾5¹ªÐÖ¹læ�½¾ÊO±�¸�½�´l½d3¸D½d Ë ´`¶"¸d5®ªÐ·�	 Ë ´`Ð Ë ± �R � Ì�� ´`¸�´�æ@¯·Ð Ë ½¾5¹ªÐ ¹`æ½¾Ê·± Ë ¯O½a¹ªÐÅ½¾ÊO± Ë ¹ªÚ�µ·5Ð·±c¼Åél´`°D9´`µO¶3±N¹ªµO½¾´`3ÐO±c¼�èE�½¾ÊÅ´Sûa5¸dÊ·±X°a¼·5¸ Ë °D3Ú£3ÐÇ´lÐ¥½fÚ£±X½dÊ·¹�¼æ@¹ª°�º���» Ò Ó�fØ � ÙªÙ0Ä���ÌaÕ¨æ@¹ª°C±'éª±XÐ¥½d¸ Ë ¹`Ð¥½¾´`3ÐO3Ð·®�´È°d±X¸d¹ª¶�éª±X¼ ð�ú ý@¶3±Xæ^½�þ�¹ª°�´£Ú�±X°d®ª±X¼
ð ú ý@°d5®ªÊ�½Hþ�3ÐT½dÊ·±�	ÇÐÇ´`¶
¸�½�´l½d±`²
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ûa3®ª¯O°d±OÂ�²�÷`øO³%Ò ��ö�´l¶35½dQ�ë·¶5¹`½aæ@¹`°a½¾°D¯·±�Ò � Ë ´lÐ·¼·3¼·´l½¾±X¸©ý<¶5±Xæ^½!	Ç®ª¯·°D±©þ�æ@°d¹`Ú ½dÊ·±�¸d5®ªÐÇ´`¶¸¾´`Ú£ë·¶3±�º��N» ÒÉÓ� Ø � ÙªÙ0Ä�� Ì ²�Ò��¡ö�´l¶35½dQ,ë·¶3¹`½fæ@¹ª°�Ò � Ë ´`Ð·¼O3¼Ç´l½d±c¸+ý<°d5®ªÊ�½"	Ç®ª¯·°D±©þ
æ@°d¹ªÚ½¾Ê·±$#&%#�µÇ´ Ë ¶¥®ª°D¹ª¯·Ð·¼É¸¾´`Ú£ë·¶5±`ÕOæ@°D¹ªÚ ½dÊ·±«º��,» Ò Ó�fØ � ÙªÙ�Ä��DÌ Ë ÊÇ´`ÐOÐ·±c¶)²
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Ã Å(' G�) ú Ô ú L ÆÓÑ9Ä�Ñ*��Ê ÉOÌÏÄ�Ê+��·î±¹¸�, Ë Ô ´`Ð·¼.-/' G�) ú Ô ú L ÆQË�Ê�ÙOÌÏÄ�Ê#Ç�·î±¹¸�, Ë Ô &
Ã Å B Í ó GJÎKÏ Ô L Æ×É���Ç�Ê/ÈkÌQÑ	Ê10<·î±¹¸�, Ë Ô ´`Ð·¼2- B Í ó GJÎKÏ Ô L ÆÍÇ�Ä�Ê É�Ì30�Ê1��·î±¹¸4, Ë Ô Ê

å Ê·±�°d±c¸D¹ªÐÇ´`Ð Ë ±c¸�ó � Ñ9Ä��0Ä���´`Ð·¼.� õ7ú � É�������´l°d±�¸dëO3Ð5�ëÇ´`°�½¾ Ë ¶3±X¸�¼·± Ë ´+ç�5Ð·®>3Ð�½¾¹Ô½Kè�¹
ë·¸d±X¯·¼·¹�õ7¸ Ë ´l¶9´`°D¸cÕf½¾Ê¥¯·¸�½¾Ê·±'çÑµ�±XÐ·±6	·½�æ@°D¹ªÚ ½¾ÊO±£¸d´`Ú£±�´lÐ·®ª¯·¶3´`°�¼·± Ë ´+çÑ¼·3¸�½¾°D3µ·¯O½d3¹ªÐ
ë·°d¹ªëÆ±c°�½KçÉ´`¸�æ@¹ª°�½dÊ·± Ø � ÙªÙ0Ä���ý<¸d±X±Mû�3®ª¯·°D±`³�Â�²J÷�¼Çý<µ¨þDþ'²
7 ¸d5Ð·®È½dÊ·±ÔÒ � ëO°d¹ªëÆ±c°�½¾3±X¸Cè�±�3Ð�½d°d¹�¼·¯ Ë ±«½Kè�¹T¸D±X½d¸�¹`æ Ë ¯�½¾¸�½d¹Þ3Ð Ë °d±c´`¸d±«½¾Ê·±�µ·´ Ë ¶	õ
®ª°d¹ª¯OÐ·¼Þ°d±98D± Ë ½¾3¹`Ð
²IûÇ¹ª°,µ�¹l½¾Ê Ë Ê·´`Ð·Ð·±X¶3¸�¹`æ�3Ð�½¾±X°d±X¸D½�ý<º��,» Ò Ó�fØ � Ù`Ù0Ä��DÌî´`Ð·¼Èº��,»
ÒÉÓ� � õ Ì � É������dþ�è�±«°d±cí¥¯·5°d±lÕ�ê;: � ó � ÑÁÄ��0Ä��=<�Ñ9Ä��0Ä��%ê?>ÍÑ%ÇP·É±¹¸ ¹`°�ê@: � � õ � É������=<É������9ê�>xÇ0Ä ·î±¹¸ ´`Ð·¼ ê Ë ¹ª¸d( õ' ê�AÕÄ�ÊKËö¹ª°iê Ë ¹ª¸�( õB Í ó êBA�Ä�ÊKË·²^ö�¯·±Þ½d¹û½¾Ê·±È¶33Ú£5½d±c¼
´`Ú�¹`¯·Ð�½�¹læ�·î¹ªÐ�½d±C��´`°D¶3¹ ¼Ç´l½¾´OÕ�è�± Ë ´`Ð�Ð·¹`½È´`ë·ë·¶�ç×½¾Ê·±X¸d± Ë ¯O½�µÆ±Xæ@¹ª°D±ÉµO¯·3¶5¼·3Ð·®
½¾Ê·± Ë ¹`Ú�µ·3ÐO±c¼Ôél´`°d3´`µ·¶3±�¹ªµO½¾´`3Ð·±X¼>µ¥ç�Ú�±c´`Ð·¸N¹`æ¨½¾ÊO±kû�3¸dÊO±c°N¼·5¸ Ë °D3Ú£3ÐÇ´lÐ¥½aÚ�±'½¾Ê·¹�¼
²
/EDGFGHJILK6M êONN¸cÕª5¸�½¾Ê·±,él´`°d3´`µ·¶3±N¯O¸d±c¼�3Ð�½¾Ê·±�ûa5¸dÊ·±X°%¼O3¸ Ë °d5Ú�5ÐÇ´`Ð�½�èEÊ· Ë Ê�Ú�5®ªÊ�½fµ�±,½¾ÊO±
Ú�¹ª¸�½ Ë ¹ª°d°D±c¶9´�½¾±c¼ èE5½dÊÖ½¾ÊO±TÒ ��¼·´`¯·®ªÊ�½¾±X°d¸Åél´`°D9´`µO¶3±c¸X² å Ê·±Þ¼·5¸D½¾°D3µ·¯�½¾3¹`Ð·¸�¸dÊ·¹©èEÐ
3Ð ûa5®ª¯·°D±c¸c³¿Â�²/ùPªÕ�Â�² ùª÷î¸dÊ·¹©è�½¾ÊO±Þé`´l°d9´�½¾3¹`ÐÖ¹`æ�½dÊ·±Þ5Ð¥él´`°D9´`Ð�½�ÚÈ´l¸d¸d±X¸CÅ�B ò ´lÐ·¼Å�BNB�´l¸�´�æ@¯·Ð Ë ½¾3¹`Ð�¹`æ /QDGFGHJILKRM êONN¸XÕO´`ÐO¼ Ë ¹`¸ � ( õ �'² å ÊO± Ë ¹ª°d°D±c¸dëÆ¹ªÐ·¼O3Ð·®«¶35Ð·±+´`° Ë ¹ª°-õ
°d±c¶3´l½¾5¹ªÐïæ<´ Ë ½¾¹ª°D¸�´`°d±Ô¶53¸�½¾±c¼ï3Ðû½¾ÊO±�½�´`µ·¶5±c¸X³¡Â�²�*��´`Ð·¼ Â�²ST��²�êKÐ ´`¶5¶�½dÊ·± Ë ´`¸D±c¸�½¾ÊO±
Ë ¹ª°D°d±c¶3´l½¾5¹ªÐ·¸�´`°D±�¸dÚ�´`¶5¶3±c°"½dÊÇ´`Ð�Â Ò Õ�½dÊ·±c°D±Xæ@¹ª°D±�5½�3¸�ëÆ¹ª¸d¸D3µ·¶5±E½d¹�´`ëOë·¶5çÔ½dÊ·± Ë ¯O½¾¸�¹ªÐ
½¾Ê·±«Ò ��¼Ç´`¯·®`Ê¥½d±c°D¸C´�æ^½¾±c°�µO¯·3¶5¼·3Ð·®�½dÊ·± Ë ¹ªÚÅµ·3Ð·±X¼Té`´l°d9´lµ·¶3±l²

Å G �U�5� Å G � ð � Ë ¹`¸C( õBNB Ë ¹`¸¾( õB òø�5®ªÐÇ´`¶ / 052547698D: êON,¸ õVª²W�	¼ Ò ÷�²1�� Ò õX��²�*� Ò õ-Â�²W�	ù Ò
� ´ Ë ¶¥®ª°D¹ª¯·Ð·¼ / 052347698�: êON,¸ �·²/À�Â Ò �·²W��� Ò õ9�·²�÷0ù Ò õ4ÀO²/¼P Ò

å ´`µO¶3±iÂ�²�*�·³.Y�3Ð·±c´`° Ë ¹ª°D°d±X¶9´l½d3¹ªÐ×æ<´ Ë ½¾¹ª°D¸>µ�±'½Kè�±X±cÐ ½dÊ·±�¸d¯·Ú ¹`æC½¾Ê·±�5Ú�ëÇ´ Ë ½>ëÇ´fõ
°¾´`Ú£±X½d±c°�¸D3®ªÐ·�	 Ë ´lÐ Ë ±X¸�¹`æ,½¾Ê·± Ë Ê·´`°d®ª±X¼ ½d°¾´ Ë ¶¥¸�´`ÐO¼Ñ½dÊ·±ÔÒ �C¼·´`¯·®ªÊ�½¾±X°d¸�Ú�´`¸d¸�´lÐ·¼Ê·±c¶5 Ë �½KçÈæ@¹ª°�½dÊ·±«º��N» Ò Ó��Ø � ÙªÙ0Ä���Ì Ë Ê·´`Ð·Ð·±X¶

Å G �U�5� Å G � ð � Ë ¹ª¸ ( õBNB Ë ¹ª¸¾( õB òø�3®`ÐÇ´`¶ / 052347638D: êONN¸ À�²J÷�� Ò õO��²/ù�� Ò ��²1�0À Ò õ�÷�²�÷`ø Ò
� ´ Ë ¶¥®ª°d¹`¯·Ð·¼ / 052547698D: êONN¸ õ&ª²/Àªø Ò ª²/ù	¼ Ò õO��²#Â0À Ò õ.ÀO²�T� Ò

å ´`µO¶3±iÂ�²�Z��³.Y�3Ð·±c´`° Ë ¹ª°D°d±X¶9´l½d3¹ªÐ×æ<´ Ë ½¾¹ª°D¸>µ�±'½Kè�±X±cÐ ½dÊ·±�¸d¯·Ú ¹`æC½¾Ê·±�5Ú�ëÇ´ Ë ½>ëÇ´fõ
°¾´`Ú£±X½d±c°�¸D3®ªÐ·�	 Ë ´lÐ Ë ±X¸�¹`æ,½¾Ê·± Ë Ê·´`°d®ª±X¼ ½d°¾´ Ë ¶¥¸�´`ÐO¼Ñ½dÊ·±ÔÒ �C¼·´`¯·®ªÊ�½¾±X°d¸�Ú�´`¸d¸�´lÐ·¼Ê·±c¶5 Ë �½KçÈæ@¹ª°�½dÊ·±«º��N» Ò Ó� � õ Ì � É������ Ë Ê·´`Ð·Ð·±X¶
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üRý,þOý\[ ]��X^,�C!�ß,!,��_a`�!,�Pbc^,	O,����_ ���¥�����P!"����,�Qd�N	.e ägf à âäihkjJlmlon"p*q
æ æ^½¾±X°Þ¹ªëO½d3Ú£3QX3Ð·®Ñ´ Ë ¯O½T¹ªÐ�½¾Ê·± Ë ¹ªÚ�µ·5Ð·±c¼�é`´l°d9´lµ·¶3±�¹ªµO½¾´`3ÐO±c¼ µ�ç Ú�±c´`Ð·¸È¹læ�´ûa3¸DÊ·±c°�¼O3¸ Ë °d5Ú�5ÐÇ´`Ð�½�´lÐ·¼�´`¼·¼·5Ð·®Å½dÊ·±�Ò ��¼Ç´`¯O®ªÊ�½¾±c° Ë ¯O½d¸cÕ·è�±�®ª5é`±�3Ð å ´`µ·¶5±`³�Â�²SÁÀ
½¾Ê·±>Ð¥¯·Ú�µÆ±c°�¹`æ�¸D3®ªÐÇ´l¶Nº��C» ÒÉÓ� Ø � ÙªÙ0Ä�� Ì ´`Ð·¼r# %#ÅµÇ´ Ë ¶¥®ª°D¹ª¯·Ð·¼ ±Xé`±cÐ�½¾¸«±'ì�ëÆ± Ë ½d±c¼
´l½�Y"s���µñæ@¹ª°>´`Ð�3Ð�½¾±X®ª°¾´l½d±c¼ñ¶3¯OÚ�5Ð·¹ª¸d�½Kç ¹`æ�÷ïæ@µ Ó )�Õ�5Ð�´mÌ�ù����m·î±¹¸ º��ÅÚ�´`¸D¸
èE3Ð·¼·¹©è�²

ø�5®ªÐÇ´`¶ � ´ Ë ¶¥®ª°D¹ª¯·Ð·¼ ºut�v
� ±c¸�½�v/t�w v ñ º Âª÷U¶ Áù	ùC¶ ª²�ø��

å ´`µO¶3±�Â�²�9ÀO³ æ ÐOÐ�¯·´`¶�ç�5±c¶5¼«æ@¹ª°�÷�æ@µ Ó ) æ@¹ª°%º��N» Ò Ó� Ø � Ù`Ù0Ä�� Ì ¯·¸D3Ð·®C´ ÚÅ¯·¶5½d7õ7él´`°D9´l½d±
´`ÐÇ´`¶�ç�¸D3¸

x Úzy|{Tà~}fã,å=Ú[á÷Ú���äT�TÞ({IÞ?}Z�¹Ú�}�yoà�áTß	Þ�årÚz��äZ�TÞ�y^ÛTÝ'ä9ã�����à~}fã'à�ä9ÞPà�áTà�Ý��¡å=ã�å4�nã äZ�àÖß�Û¡äaÜTà�å=Þ$âÓå=Þ$Ý,Þ$ß0ä%ã'Ú[á æ ëO°d±c¶53Ú£3ÐÇ´l°Dçû¸�½¾¯·¼�çÖ¹læ�½¾Ê·±�¼·± Ë ´+ç Ë ÊÇ´lÐ·Ð·±c¶�º���»
Ò Ó� Ø � Ù`Ù0Ä��DÌÅè�´`¸f¼·¹ªÐO±N¯·¸d5Ð·®�½¾Ê·±,ë·°D±Xé�3¹`¯·¸T·î¹ªÐ�½¾±���´l°d¶3¹Oö�´l½�´i��ÊÇ´`¶5¶3±XÐ·®ª±�ý,ö��c���¥þ�ºKÀ��0½)²
å ¹Öµ�±ï´`µ·¶3±T½d¹ Ë ¹ªÚ�ë·´`°d±�½¾Ê·±ÉëÆ±c°Dæ@¹`°dÚ�´`Ð Ë ±X¸�¹læ�½¾Ê·5¸>¸d±c¶5± Ë ½¾3¹`Ð�èE5½dÊ�½dÊ·±ïÚÅ¯·¶5½d7õ
é`´l°d9´�½¾±E´`ÐÇ´l¶5ç�¸d5¸Në·°d±X¸d±cÐ�½d±c¼Þ5Ð�½¾Ê·5¸,½dÊ·±c¸D3¸XÕ¥è�± ´`ë·ë·¶�çÔ±'ìO´ Ë ½¾¶�ç�½¾Ê·±E¸d´`Ú�± Ë ¯O½�µÇ´`¸D±c¼
¸d±c¶5± Ë ½¾3¹`Ð¿ý@¸d±c± å ´`µ·¶3±l³TÂ�²�%Âªþ�¹ªÐÑ½¾Ê·±>Ð·±'è�·î¹ªÐ�½¾±���´`°d¶5¹Öý�ö��c�	Àªþ'² å Ê·±�él´`°D9´`µ·¶5±c¸

¸�´`°D9´`µ·¶5±c¸ ��¯O½¾¸
/ $��9� .��&� êONN¸ Aéù��
º��Rû�¶33®`Ê¥½�¼·3¸�½+²�¸d3®`Ð
² A��ê@��� ú ( õF�GJIKI ú L ê A��O²��
#%$ � º ú � A�����±¹¸4, Ë
# � º ú � A À�����±¹¸4, Ë
#%$ � ð�ú � A�ª²�÷�� ��±¹¸�, Ë
# � ð�ú � A4T����±¹¸�, Ë

å ´`µ·¶3±EÂ�²S%Â�³|ø�±c¶5± Ë ½d3¹ªÐ Ë ¯O½¾¸�æ@¹ª°�½dÊ·±«º��N» Ò�Ó� Ø � ÙªÙ�Ä�� Ì ¼·± Ë ´+ç Ë ÊÇ´`ÐOÐ·±c¶
èEÊ· Ë Êî´`°d±�ÐO¹`½�3Ð Ë ¶3¯O¼·±c¼�3ÐÞ½dÊ·±�ûa5¸dÊ·±X°�¼·3¸ Ë °d5Ú�5ÐÇ´`Ð�½�´`Ð·¼�¯·¸d±X¼ï5ÐÞ½¾Ê·± Ë ¯O½EµÇ´`¸D±c¼
¸d±c¶5± Ë ½¾3¹`Ðî´l°d±`³

Ã�# � º ú �'Õ·Ú£¹ªÚ£±cÐ�½¾¯OÚù¹`æ%½¾Ê·±«º��HÕÇ¸d±X±Eûa3®ª¯O°d±`³�Â�²ST�·ý<µ¨þH²
Ã�# � ð�ú �HÕO½¾Ê·±�½d°¾´`Ð·¸�éª±X°d¸d±�¹`æ%½¾Ê·± # � ð�ú �HÕ·¸d±X±Mû�3®ª¯·°D±`³�Â�²SZ�Oý<µ¨þH²
Ã å Ê·±�º���üÇ5®ªÊ�½E¼·3¸�½�´`Ð Ë ±�¸d3®`Ð·S	 Ë ´`Ð Ë ±`Õ·¸D±c±rûa3®ª¯O°d±`³�Â�²�Z�·ý Ë þ'²
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SNé`±cÐñ5æ�èE5½¾Ê ½¾Ê·± Ë ¯O½ÅµÇ´`¸d±X¼ôÚ�±'½¾Ê·¹�¼Ö½dÊ·±È¸D3®ªÐ·´`¶�ç�5±c¶3¼Ö®ª5é`±cÐ×5Ð å ´`µ·¶5±`³�Â�²�©øï3¸
¸d¶35®ªÊ�½¾¶�çö¶9´`°D®ª±c°ÈýG� Ò ø�þHÕ�½dÊ·±ÈÊ·5®ªÊ×ºgt�v él´`¶3¯·± Ë ¶5±+´`°D¶5çö¸DÊ·¹©èE¸Å½¾ÊO±ÈëÆ¹¤è�±c°Å¹`æ�½¾ÊO±ûa3¸DÊ·±c°E¼·5¸ Ë °D3Ú£3ÐÇ´lÐ¥½�½¾± Ë Ê·Ð·3í¥¯·±l²

ø�5®ªÐÇ´`¶ � ´ Ë&� ®ª°D¹ª¯·Ð·¼ ºut�v
� ±c¸�½�v/t w v ñ º Â0¼ � ùª÷ª÷ � �·²1�`ø

å ´`µO¶3±CÂ�²S©ø�³ æ Ð·Ð¥¯Ç´`¶%ç�3±c¶5¼îæ@¹ª°�÷£æ@µ Ó )�æ@¹`°�º���» Ò Ó��Ø � ÙªÙ0Ä��DÌò¯·¸D3Ð·®Þ´ Ë ¯O½�µÇ´`¸D±c¼¸d±c¶5± Ë ½¾3¹`Ð

üRý,þOýL� ]��X^,�C!�ß,!,��_a`�!,�Pbc^,	O,����_ ���¥�����P!"����,�Qd�N	.e ä f à âä���� q�j��¡ "¢¡p
æ æ^½¾±X°�½dÊ·±�	·ÐÇ´`¶�¸d±c¶5± Ë ½¾3¹`Ð
Õ�ÐO¹öº���» Ò Ó� � õ Ì � É�������µ·´ Ë&� ®ª°d¹ª¯OÐ·¼×±Xé`±cÐ�½¾¸Ô°D±cÚ�´`3Ð
3Ð×½¾ÊO±D·î¹ªÐ�½¾±.��´l°d¶3¹ï¸¾´`Ú£ë·¶3±l² æ ½>´ûÐ·¹ªÚ£3Ð·´`¶�¶5¯·Ú£3Ð·¹ª¸D5½Kç`Õk9¼ïÚ£3¶5¶35¹ªÐÑ3Ð Ë ¶3¯·¸D5éª±#J%#�±Xé`±cÐ�½¾¸ Ë ¹ª°d°D±c¸Dë�¹ªÐO¼ ½¾¹Ö¹ªÐ·¶5ç ù Ú�5Ð¥¯O½¾±X¸Þ´`Ð·¼£T�Ö¸D± Ë ¹ªÐ·¼·¸T¹`æ�¼Ç´l½�´Ñ½�´ � 5Ð·®×´l½Y¤s���µ
² ç ±�¯·¸d±,½¾Ê·±|¼�� Ò Ë ¹ªÐ�	Ç¼·±cÐ Ë ±�¶5±Xé`±c¶3¸+ýG�cY%þR¥�¦ )�§ ¦fÔ�¨�æ@¹ª°�½dÊ·±,Ú�±c´`Ð�¹læ·´iN�¹ª5¸d¸D¹ªÐ
¼·3¸�½¾°d5µ·¯O½d3¹ªÐ�él´`°d3´`µ·¶3±,®ª�éª±XÐÅµ�ç�½dÊ·±�Ð¥¯·ÚÅµ�±X°a¹`æÇ¸D±c¶5± Ë ½d±c¼ÔµÇ´ Ë&� ®`°d¹ª¯·ÐO¼�±Xé`±cÐ�½¾¸X² å Ê·±
Ú�±'½¾Ê·¹�¼aûÇ±c¶5¼·ÚÈ´lÐ�õX��¹ª¯O¸d3ÐO¸rºKÀ��f½%æ@¹ª° ½¾Ê·± Ë ¹ªÐ·¸�½¾°D¯ Ë ½d3¹ªÐö¹`æ Ë ¹ªÐP	·¼·±cÐ Ë ±Ô3Ð�½¾±X°Dél´`¶5¸�3¸
¯·¸d±X¼
² å Ê·±U¼�� Ò �cYôæ@¹`°Cºgt�v�æ@°d¹ªÚ 5Ð Ë ¶5¯·¸d�éª±$#&%#�±Xéª±XÐ�½¾¸�æ@¹ª°Cº���» Ò Ó� � õ Ì � É������
3Ðî÷Åæ@µ�Ó ) 5ÐÉ´<ù����<·î±¹¸ ÚÈ´`¸D¸�èE3Ð·¼·¹©è 3¸�³

º *ª© *v >«0 §
æ@¹ª°�9ù����Ô¸D±c¶3± Ë ½d±c¼É¸d3®`ÐÇ´`¶
±'éª±cÐ�½d¸c²
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µ�¶�µ ·¹¸³º�»k¼6½�¾"¿�¸�º
æ Ú�¯·¶�½¾�é`´l°d9´�½¾±�´lÐÇ´`¶5ç�¸D3¸Eè�´`¸Cë�±X°Dæ@¹ª°DÚ�±X¼î½d¹�¸D±c¶3± Ë ½C½¾Ê·±Åº » Ò Ó Ø � ÙªÙ0Ä���Ì § º���»ÒÉÓ�fØ � Ù`Ù0Ä�� Ì ´lÐ·¼>º��,» ÒÉÓ� � õ Ì � É������f¼·± Ë ´©ç Ë ÊÇ´`Ð·Ð·±X¶3¸X² æ ¶5¶�½dÊ·3¸ Ë Ê·´`Ð·Ð·±X¶3¸N3Ð�é`¹ª¶5é`±
½¾Ê·±Þ°D± Ë ¹ªÐ·¸D½d°d¯ Ë ½¾5¹ªÐô¹`æE´ïÐO±c¯O½d°¾´`¶�ë·3¹ªÐò3ÐÖ½dÊ·±�	ÇÐ·´`¶�¸�½�´l½d±`² ç ÊO±cÐ×è�±Þè�±X°d±ÞÐ·¹l½
¶33Ú£5½d±c¼�µ�ç�½¾ÊO±�´`Ú£¹ª¯·Ð�½f¹`æ�·î¹ªÐ�½¾±k��´`°D¶3¹E3Ð Ë ¶3¯·¸D5é`±À# %#N¸¾´lÚ�ë·¶5±c¸XÕ¤è�±�Ê·´©é`±�¸D±cëÇ´l°¾´l½d±c¼
½¾Ê·± ð�ú ¸ Ë ´l½¾±X®ª¹ª°D3±c¸XÕ"½¾¹ÑÚ�´�ì�3Ú£3Qc±>½¾ÊO±T¼·3¸ Ë °d5Ú�5ÐÇ´l½d3Ð·®Éë�¹©è�±c°Ô¹`æ ½¾ÊO± Ë ¹ªÚ�µO3Ð·±X¼
é`´l°d9´lµ·¶3±X¸c² å Ê·±�±Hì�ë�± Ë ½¾±X¼�ç�3±c¶5¼·¸fµ�±'æ@¹ª°d±,½¾°D3®ª®`±c°�3ÐÅ÷�æ@µ�Ó ) ¹`æO¼Ç´l½¾´E½¾´ � 3Ð·®C´l½=Y¤s���µ
3¸IË2Ç0Ä´Á<Ñ9Ä�Â�±Xé`±cÐ�½¾¸,æ@¹ª°,º » ÒÉÓ Ø � ÙªÙ0Ä�� Ì Õ�Ù�ÑÃÁ<Ñ9Ä�Â�±Xé`±cÐ�½¾¸,æ@¹ª°,º��,» ÒÉÓ� Ø � ÙªÙ0Ä�� Ì
´`Ð·¼Äª²/ù|ÁOÑ9Ä Â ±Xéª±XÐ�½¾¸�æ@¹ª°Cº���» Ò Ó� � õ Ì � É������'² å Ê·±ÅµÇ´ Ë&� ®ª°d¹`¯·Ð·¼û±X¸D½¾5ÚÈ´�½¾±c¸C´`°D±
Ë ¹ªÚ£ë·¶3±'½¾±X¶5çÔ¼·¹`Ú�5ÐÇ´l½¾±X¼>µ¥çÔ½dÊ·± ¸d3QX±C¹læ�½¾ÊO±�´+él´`3¶3´`µ·¶5±O·î¹ªÐ�½¾±���´`°D¶3¹«¸¾´`Ú£ë·¶3±X¸c² å Ê·±
ºut�v�æ@°¾´ Ë ½¾5¹ªÐÉ3¸Eæ@¹ª¯·Ð·¼ï½d¹ÈµÆ±�±Xí¥¯Ç´`¶f½¾¹Å`² À>æ@¹ª°�º�» Ò Ó Ø � ÙªÙ�Ä�� Ì Õ!ª²kø£æ@¹`°�º���»
Ò Ó�fØ � Ù`Ù0Ä��DÌ�²�ûÇ¹ª°a½dÊ·±Eº��N» Ò Ó� � õ Ì � É������ Ë Ê·´`Ð·Ð·±X¶}Õ�¸d5Ð Ë ±�ÐO¹�µÇ´ Ë&� ®ª°d¹`¯·Ð·¼£±Xéª±XÐ�½¾¸
°d±cÚ�´`5Ðû´læ^½d±c°C½dÊ·±�¸D±c¶3± Ë ½d3¹ªÐ
Õ�¹ªÐ·¶�çï´lÐû¯·ë·ëÆ±c°�¶53Ú£5½�è�´`¸�¹ªµ�½�´`5Ð·±c¼×³Cºut�va>�0O² æ
Ë ¯O½�µÇ´`¸D±c¼�¸d±c¶5± Ë ½¾3¹`Ð>æ@¹`°a½¾Ê·±E¼·± Ë ´+ç>Ú£¹�¼·±X¸,º�ÆVÇ �,» ÒuÆVÇ � � ð § �5�aÊ·´`¸,µ�±X±cÐ£¼·±c¸D3®ªÐ·±X¼3Ð ´T¯·Ð·S	·±c¼ ´`ë·ë·°D¹�´ Ë Ê ¯·¸d5Ð·®�ö��c�	À^º/Â���½)² å Ê·±>±'ì�ë�± Ë ½d±c¼ò¸D3®ªÐ·´`¶�ç�3±X¶3¼ ´læ^½d±c°�½¾ÊO±
¸d±c¶5± Ë ½¾3¹`Ðû3Ðï÷£æ@µ Ó )E¼·´l½�´£3¸���ÊJÙ�Á Ñ9Ä�ÈCæ@¹`°�º�Æ�» Ò ð ÕpÈ�Ê�Ù�Á÷Ñ9Ä�É æ@¹ª°�º���» Ò � ð Õ
´`Ð·¼^È�Ê7Ñ³Á÷Ñ9Ä�Ê�æ@¹ª°�º���» Ò �X�×² æ ¶5½¾ÊO¹ª¯·®ªÊÉ½¾Ê·±�Ú£¹�¼·±c¸�º » Ò Ó Ø � ÙªÙ0Ä��DÌ § º���»ÒÉÓ�fØ � Ù`Ù0Ä�� Ì ÊÇ´+éª±«¶9´l°d®ª±X°�é�5¸d5µ·¶3±�µ·°d´`Ð Ë Ê·5Ð·®£°¾´l½d3¹ª¸�ý@½dÊ·±�é�3¸d5µ·¶3±�µO°¾´`Ð Ë ÊO3Ð·®£°¾´l½d3¹ª¸
æ@¹ª°«º���» Ò��X� ´`ÐO¼òº���» Ò Ó� � õ Ì � É�������´`°d±Ô½¾ÊO±�¸d´`Ú�±+þ'Õf½¾Ê·±>¹ªµ�½�´`5Ð·±c¼ ¸d5®ªÐÇ´`¶
ç�5±c¶5¼·¸«æ@¹`°�½dÊ·±Þº
Æ&Ç ��» ÒuÆ&Ç � � ð § �5��¼·± Ë ´©çÖÚ£¹�¼·±X¸«´`°d±£¶9´`°D®ª±c°X² å Ê·5¸�¸D3®ªÐÇ´l¶"ç�5±c¶5¼¶3¹ª¸D¸ Ë ´`Ð µÆ±�±'ì�ë·¶3´`3Ð·±X¼�µ�çô½Kè�¹ æ<´ Ë ½¾¸X²ÌË�Ð·±�ÊÇ´`¸>½¾¹ö½¾´ � ±î´ ËcË ¹ª¯·Ð�½£½¾ÊÇ´l½cÕ�´`µÆ¹ª¯O½
¹ªÐ·¶5ç(ÍÍË�Ä Ò ¹`æf½¾Ê·± ð ú ¸ Ë ´`ÐÉµ�±�°D± Ë ¹`Ð·¸D½d°d¯ Ë ½¾±c¼î3ÐÞ½dÊ·± Ë ´`¶5¹ª°d5Ú�±'½¾±X°c² æ ¶3¸D¹·Õ·¼·¯·±�½d¹
½¾Ê·±�ë·°D±c¸D±cÐ Ë ±«¹læ%´�Ð·±c¯O½d°¾´`¶�ë·3¹`ÐÞ3ÐÈ½dÊ·±�	ÇÐ·´`¶�¸�½�´l½d±�´`Ð·¼Þ½¾ÊO±�ÐÇ´l½d¯·°¾´`¶ÆèE3¼O½dÊÞ¹`æf½¾ÊO±
°d±c¸D¹ªÐÇ´`Ð Ë ±c¸,5ÐÅ½¾Ê·±�¼O± Ë ´+ç�½¾Ê·± Ë ¹ªÚ�µ·5ÐÇ´l½d¹ª°d3´`¶¥µÇ´ Ë&� ®ª°d¹`¯·Ð·¼>3¸�Ú�¹ª°D±�5Ú�ëÆ¹ª°D½¾´`Ð�½"´lÐ·¼
½¾Ê¥¯·¸�½¾ÊO±Å¸d±X¶3± Ë ½¾5¹ªÐûÊÇ´l¸�½¾¹ÞµÆ±Å½d3®ªÊ�½¾±X° ½d¹ � ±X±cëö½¾ÊO±�µÇ´ Ë&� ®ª°D¹ª¯·Ð·¼Ñ´l½�´È°d±c´`¸d¹`ÐÇ´`µ·¶5±
¶3±Xé`±c¶)²

µ�¶XÎ Ï Ð�Ñ4ÒÓ»cÑ$º Ô�Õ×Ö(¸ ÔØ¿JÒ¤Ð Ù�Ú�Ú Û�Ü <rÑ ¸$ÝÌÖ�Ñ�Ò¤Ñ
å Ê·±>¹ªëO½¾5Ú�5Q+´l½d3¹ªÐî¹`æ,½¾Ê·±>Ú�¯O¶5½¾ìõ7él´`°D9´l½d±«¸D±c¶5± Ë ½d3¹ªÐöè�´`¸�¼·¹ªÐ·±�æ@¹`°�½¾Ê·±Ô±Xí�¯O5él´`¶3±XÐ�½
¹`æf÷�æ@µ Ó )N¹læ
¼Ç´l½¾´�½¾´ � 3Ð·®O²�ö�¯·°D3Ð·®�½¾ÊO±i	Ç°D¸D½�çª±c´`°�¹læ�½¾ÊO±
Y"s���°d¯·ÐOÐ·3Ð·®OÕ�¹`Ð·± Ë ¹ª¯·¶5¼
±'ì�ë�± Ë ½£½¾¹ Ë ¹ª¶3¶5± Ë ½Ô´`µ�¹`¯O½£÷����ûëOµ Ó ) ² ç ±T±Hì�½¾°¾´lë�¹ª¶3´l½¾±�½¾Ê·±�¹ªµO½¾´`3ÐO±c¼×ç�3±X¶3¼·¸�½d¹
½¾Ê·5¸�3Ð�½¾±X®ª°¾´�½¾±c¼T¶5¯·Ú£3Ð·¹ª¸D5½Kç>µÆ±Xæ@¹ª°D±�´`ë·ëO¶5ç�3Ð·®«½¾Ê·±4Y�±'éª±c¶ìõO�Å½d°d3®`®ª±c°X²�ûÇ¹ª°�½dÊ·± Ë ÊÇ´`Ð$õ
Ð·±c¶aº » Ò Ó Ø � ÙªÙ0Ä��DÌ è�±�±HìOëÆ± Ë ½«´`µÆ¹ª¯O½kË2Ç�Á÷Ñ9Ä Â ¸d5®ªÐÇ´`¶%±Xé`±cÐ�½¾¸X² ç Ê·3¶5±�æ@¹`°C½¾ÊO±
Ë ÊÇ´`Ð·Ð·±X¶3¸£º��Ô» Ò � Ø � ÙªÙ0Ä�� Ì ´`Ð·¼�º��Ô» ÒÉÓ� � õ Ì � É�������è�±T¹ªµ�½�´`5Ð×°d±X¸dëÆ± Ë ½d5é`±c¶5ç
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Â�T���û´lÐ·¼ ùPT�î±Xéª±XÐ�½¾¸c² æ ¸�´`°d®ª¯O±c¼×5Ðò½¾Ê·±�½¾Ê·±X¹ª°Dç Ë ÊÇ´`ëO½d±c°XÕ"½¾Ê·±Þ5Ð·5½d9´`¶N5Ð�½¾±c°D±c¸�½
æ@¹ª°�½¾Ê·±X¸d±�Ú£¹�¼·±X¸�3¸�ëO°d¹©é�3¼·±X¼Éµ�çÞ½dÊ·±c5°�¸d±XÐ·¸d�½¾�é��½Kç�½d¹Ô½¾Ê·±�è�±+´ � ë·ÊÇ´`¸D±4Þû´`Ð·¼T½¾ÊO±
æ@°d±cí¥¯·±XÐ Ë çÖ¹`æ�½¾Ê·±£¹ª¸ Ë 3¶5¶9´l½d3¹ªÐ·¸�3ÐÑ½¾Ê·±>½¾Ê·±£Ð·±X¯O½¾°d´`¶�º���¸Dç�¸D½d±cÚÉÕ";CÅ��'² æ ¶3¶"½dÊ·±c¸D±
Ú�±c´`¸d¯·°D±cÚ£±cÐ�½¾¸�°D±cí¥¯·5°d±>´�½d3Ú£±Å¼·±Xë�±XÐ·¼·±cÐ�½�´`ÐÇ´l¶5ç�¸d±X¸c² å Ê·±c°D±Xæ@¹ª°D±>´Þ®ª¹�¹�¼ � Ð·¹©èE¶ìõ
±c¼·®ª±«¹`æ�µ�¹l½¾Ê�¹`æa½dÊ·±�ë·°d¹`ë�±X°E½d3Ú£±�´ ËXË ±cë�½�´`Ð Ë ±Å´lÐ·¼É½dÊ·±�½�´`®`®ª3Ð·®ÔëÆ±c°�æ@¹ª°dÚ�´`Ð Ë ±c¸E3¸
Ð·±c±X¼·±c¼
² ç �½¾ÊÑ½¾Ê·±X¸d± Ë Ê·´`Ð·Ð·±X¶3¸cÕ�¹ªµO½¾´`3Ð·5Ð·®É´ Ë ¹ªÚ£ë�±'½¾5½d5é`±£Ú£±+´l¸d¯·°D±cÚ£±cÐ�½Å¹læ�½¾ÊO±
¹ªµ·¸d±X°Dél´`µ·¶5±c¸4Þ×¹ª°�;CÅ���èE5¶3¶"µÆ±Ô¼·Sß Ë ¯·¶5½c² àC±Xé`±c°�½¾Ê·±X¶3±c¸D¸cÕ�¹ªÐ·± Ë ¹ª¯O¶3¼Ñ±'ì�ë·¶5¹ª°d±Ô½¾ÊO±
Ê·3®ªÊÉç�3±c¶5¼î¹læa½¾ÊO±�º » Ò Ó Ø � ÙªÙ�á��DÌ Ë Ê·´`Ð·Ð·±X¶}² å Ê·5¸C¼·± Ë ´+çîÚ�¹�¼·±�3¸ ±'ì�ëÆ± Ë ½d±c¼û½d¹
µ�±�¹`Ð·±Å½¾ÊO±³	Ç°d¸�½�¹ªµ·¸D±c°�éª±c¼ ÊÇ´`¼O°d¹ªÐ· ËÅË ÊÇ´lÐ·Ð·±c¶5¸�èE5½dÊö´ÈÐ·±X¯O½¾°d´`¶aëO3¹ªÐû5Ðï½¾ÊO±³	ÇÐÇ´`¶
¸D½�´�½¾±Ô´l½�Y"s���µ
² å Ê·±Å¸D±c¶3± Ë ½d±c¼Ñº » Ò Ó Ø � Ù`Ù�á��DÌÖ±Xéª±XÐ�½¾¸�èE3¶5¶%´`¶3¶5¹¤è ¯·¸C½d¹ Ë Ê·± Ë&�
½¾Ê·±�ëÆ±c°Dæ@¹`°dÚ�´`Ð Ë ±X¸E¹`æ@µ�¹l½¾ÊT½¾Ê·± ð�ú ¹�â£3ÐO±�´`Ð·¼�¹ªÐ·¶53Ð·±>ý\s�Y å þ�°D± Ë ¹ªÐ·¸D½d°d¯ Ë ½¾5¹ªÐ·¸c²
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ã ä�åçæéè/êçë(ì¡äíå

å Ê·±Cè�¹ª° � ë·°D±c¸D±cÐ�½¾±X¼É5Ð£½dÊ·3¸,½¾ÊO±c¸d5¸�Ê·´`¸�½Kè�¹ÅÚ�´`3Ð£ëÇ´`°�½¾¸X³a½¾Ê·± ¼·±'éª±c¶5¹ªëÆ±cÚ£±cÐ�½�¹`æ
´
Ú�±'½¾Ê·¹�¼î½d¹ÈëÆ±c°Dæ@¹`°dÚÿ½¾ÊO±�½¾5Ú�±�´l¶33®`Ð·Ú�±XÐ�½E¹`æ"½¾ÊO±Å±c¶5± Ë ½¾°d¹`ÚÈ´`®`Ð·±X½d Ë ´`Ð·¼ïÊÇ´`¼·°D¹ªÐ· Ë
Ë ´`¶5¹ª°d5Ú�±'½¾±c°D¸"´`ÐO¼>½dÊ·±�¸�½¾¯·¼Oç�¹`æÆÊÇ´`¼·°D¹ªÐ· Ë ¼·± Ë ´©ç�¸NèE5½dÊ>´�Ð·±c¯�½¾°¾´l¶·ë·3¹`ÐÔ3ÐÅ½dÊ·±c	ÇÐÇ´`¶
¸D½�´�½¾±`²�Y"s���µÑèE3¶5¶a¸�½�´`°�½�½�´ � 3ÐO®T¼Ç´l½�´T5ÐÖ´l¯O½¾¯·Ú£ÐÖ÷�����î�²�ê7½�3¸�¹`æ�ëÇ´`°�½¾ Ë ¯·¶3´`°�5Ú�õ
ë�¹ª°�½�´`Ð Ë ±�½¾¹£´ Ë Ê·5±Xé`±Å´`¸�¸D¹�¹`Ðï´`¸�ëÆ¹ª¸D¸d3µO¶3±�½¾ÊO±«µÆ±c¸�½ ë�¹ª¸D¸d5µ·¶3±�½d3Ú£±�´`¶35®ªÐ·Ú£±cÐ�½+²�êKÐ
æ<´ Ë ½cÕª½¾Ê·±�½d3Ú£±�´`¶53®ªÐ·Ú£±cÐ�½�ë·°d¹ Ë ±X¼·¯·°D± Ë ¹ªÐ�½�´`5Ð·¸"¸D±Xéª±X°¾´`¶ Ë ¹ªÚ�ëÆ¹ªÐ·±XÐ�½¾¸c³f½¾ÊO±�3Ð�½¾±X°dÐÇ´`¶
½¾3Ú£±Þ´l¶33®`Ð·Ú�±XÐ�½�¹læE±+´ Ë Êñ¸d¯Oµ�õK¼·±'½¾± Ë ½¾¹`°d¸cÕN½dÊ·±Þ°d±X¶9´l½d5é`±�½¾5Ú�±È´`¶35®ªÐ·Ú£±cÐ�½«µ�±'½Kè�±X±cÐ
½¾Ê·±XÚîÕ�´lÐ·¼û½¾Ê·±Å¹¤é`±c°d´`¶3¶=Y¤s���µ ´`¶35®ªÐ·Ú£±cÐ�½CèE�½¾Êû°D±c¸Dë�± Ë ½�½¾¹È½dÊ·± Y"s�� Ë ¶5¹ Ë&� ² ç ±
ÊÇ´+éª±E¼·±Xé`±c¶5¹ªë�±X¼È´�Ú£±X½dÊ·¹�¼�½d¹ Ë ¹ªÐ�é`±c°D½�Ú£±+´`¸D¯·°¾´`µO¶3±�í¥¯Ç´`Ð�½d5½¾5±c¸XÕª½¾Ê·±E´`¸�ç�Ú�Ú£±X½d°d3±X¸cÕ
3Ð�½¾¹£´ÔÚ�±c´`¸d¯O°d±cÚ£±cÐ�½E¹`æ%½¾ÊO±�½d3Ú£±�¸DÊ·5æ^½c² ç ±�ÊÇ´+éª±�¸D3Ú�¯·¶3´l½¾±X¼T3ÐT½¾ÊO±�±c¶3± Ë ½d°d¹ªÚ�´`®�õ
Ð·±X½d Ë�Ë ´l¶3¹ª°D3Ú£±X½¾±X°N´�éª±X°Dç>¸D3Ú£ë·¶3± Ë ´`¸d±E¹`æ�Ê·5®ªÊÔ±cÐ·±X°d®`ç>±X¶3± Ë ½¾°D¹ªÐ·¸ Ë ¹ªÚ�5Ð·®�æ@°d¹`Ú ½¾ÊO±
ë·°d5ÚÈ´`°�çÑéª±c°�½¾±Hìñ´`Ð·¼ôëÆ¹ª5Ð¥½d3Ð·®É½¾¹ö´ Ë ±c¶5¶�¹`æ�½dÊ·±TS�� æ YN² ç �½¾Êò½dÊ·3¸�¸¾´`Ú£ë·¶5±`Õaè�±
ÊÇ´+éª±È¸DÊ·¹©èEÐò½¾Ê·´l½�½¾Ê·±>½¾5Ú�±Ô5ÐOæ@¹ª°dÚ�´l½d3¹ªÐûëO°d¹©é�3¼·±X¼òµ�çö½¾Ê·±£3Ð�½d±c®ª°d´l½¾±X¼Ö¸D3®ªÐÇ´l¶N¹`æ
½¾Ê·±£ë·Ê·¹`½d¹�õKÚÅ¯·¶5½d3ë·¶53±c°E5¸�è�±c¶5¶NÊÇ´`Ð·¼O¶3±c¼�² æ ½�½dÊ·3¸�¸D½¾´`®ª±Ôè�±�ÊÇ´+é`±£æ@¹ª¯OÐ·¼ ½dÊÇ´l½�½¾ÊO±
µ�±X¸D½�´ Ë Ê·5±Xél´`µ·¶5±T¸d±cÐO¸d5½d5é�5½KçÖ½¾¹ ´`Ð�çô¸D¹ª¯·° Ë ±�¹`æC½d3Ú£±ÞÚ£3¸¾´l¶33®`Ð·Ú�±XÐ�½Å5¸Ô¹ªµO½�´l3Ð·±X¼
èEÊ·±cÐ�¸¾´`Ú£ë·¶53Ð·®É½¾Ê·±T¸D3®ªÐÇ´l¶�´`°D¹ª¯·Ð·¼ñ�½¾¸�Ú£3¼�õ7Ê·±c5®ªÊ�½+² 7 ¸d5Ð·®Ñ´û°d±c´`¶35¸D½¾ Ë ¸D3Ú�¯·¶3´fõ
½¾3¹`Ð ý<Ú£3Ð·5Ú�¯·Ú µ·3´`¸�±Xé`±cÐ�½¾¸¾þ�è�±�è�±c°d±«´`µO¶3±C½d¹u	ÇÐ·¼T½¾Ê·±�Ð·± Ë ±c¸d¸d´`°Dç Ë ¹ªÐ·¼·�½¾5¹ªÐ·¸�½d¹
ë�±X°Dæ@¹ª°DÚ ½¾Ê·±£½¾3Ú£±£´`¶35®ªÐ·Ú£±cÐ�½+² ç ±�ÊÇ´+éª±�¼·±cÚ£¹ªÐ·¸�½¾°¾´�½¾±c¼ ½¾ÊÇ´�½�è�±ÞÐ·±X±c¼ô´l½�¶3±c´`¸D½�`ø � Ú�5Ð·3ÚÅ¯·Ú�µ·9´`¸�±'éª±XÐ¥½d¸CèE�½¾Ê·¹ª¯�½�½¾Ê·±�Ú�´`®ªÐ·±'½¾ Ë 	Ç±c¶5¼�½d¹�5Ð�½¾±c°DÐÇ´`¶5¶5ç�´`¶35®ªÐÞ½¾ÊO±
SÀ� æ Y ´`Ð·¼Ñ½¾Ê·±�s�� æ Y�èE5½dÊò´Të·°D± Ë 3¸d5¹ªÐ ¹`æc��²+�TÐ·¸c²�Ë�éª±X°Å´�Ú�5¶3¶53¹ªÐÉ¹`æ Ë ¹ª¸dÚ£ Ë
±Xéª±XÐ�½¾¸�è�±c°d±È´`ÐÇ´`¶�ç�Qc±c¼Ö3ÐÑ½¾Ê·5¸«½dÊ·±c¸D3¸X² � ±c¸D3¼·±X¸ÅµÆ±c3ÐO®ï±'ì�½d°d±cÚ£±c¶�çÑ¯·¸d±'æ@¯·¶,½¾¹î½d±c¸�½
½¾Ê·± Ë ´`¶5¹ª°d5Ú�±'½¾±c°NÐO¹ª3¸D±`Õ¥½¾Ê·±�Yf±'éª±X¶7õO�«¸Dç�¸D½d±cÚ ´`Ð·¼È½dÊ·±kö æiï Õ�½¾Ê·±X¸d±�±'éª±XÐ¥½d¸E´`¶3¶5¹©è�±X¼
¯·¸"½¾¹�½¾±X¸D½Ãð)? ú ðòñOó�¹ª¯·°N´`¸�ç�Ú�Ú£±X½d°Dç�µÇ´`¸d±X¼�Ú£±X½dÊ·¹�¼
² ç ±�¼·±'éª±c¶5¹ªëÆ±c¼>½¾¹�¹ª¶3¸%½¾¹�°d± Ë ¹ªÐ$õ
¸D½¾°D¯ Ë ½ Ë ¹`¸dÚ£ Ë ±Xé`±cÐ�½¾¸�3ÐÑ½¾Ê·± Ë ´`¶3¹ª°D3Ú£±X½d±c°c² ç 5½¾ÊÑ½¾ÊO±c¸d±£¼Ç´l½¾´OÕ�è�±£ÊÇ´+éª± Ë Ê·± Ë&� ±c¼
½¾Ê·±�5Ð�½¾±c°DÐÇ´`¶f½¾5Ú�±�´`¶35®ªÐ·Ú£±cÐ�½ ¹`æ"½dÊ·±ÔS�� æ Y�´`Ð·¼ï½dÊ·±gs�� æ YNÕ¡��² ùÈÐO¸�´`Ð·¼U��²1ôÈÐO¸
°d±c¸Dë�± Ë ½d5éª±X¶5çÖ²cõ�´`°d5¹ª¯·¸ Ë ¹ª°D°d± Ë ½¾5¹ªÐ·¸Eè�±X°d±Ô´lë·ë·¶35±c¼�½¾¹�ÊÇ´+éª±Ô´£®ª¹�¹�¼É°d±c¶3´l½¾�éª±�½¾5Ú�±
´`¶35®ªÐ·Ú£±cÐ�½�µ�±'½Kè�±X±cÐò½dÊ·±c¸D±£½Kè�¹ï¸D¯·µÆ¼·±X½d± Ë ½d¹ª°d¸X²�àC±'éª±c°�½¾Ê·±X¶3±X¸d¸�½dÊ·±>½¾3Ú£±Ô3Ð�æ@¹ª°dÚ�´fõ
½¾3¹`ÐÈ3Ð£½¾Ê·± Ë ´`¶5¹ª°d5Ú�±'½¾±X°,´`ë·ëÆ±+´`°D±c¼È½d¹ÅµÆ±�¸d¶53®ªÊ�½d¶5çÔµ·3´`¸d±X¼
² æ æ^½¾±c°�½¾±X¸D½¾5Ð·®Å¼OSö�±c°d±XÐ�½
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Ê¥ç�ëÆ¹`½¾ÊO±c¸d±X¸�½d¹«5¸d¹ª¶3´l½¾±�½¾Ê·5¸Nµ·9´`¸XÕªè�±EÊÇ´+é`± æ@¹ª¯OÐ·¼£½dÊÇ´l½,�½ Ë ´`Ð£µÆ± ¼O¯·±�½¾¹�½¾Ê·±E¸DÊÇ´`ëÆ±
¹`æ�½¾ÊO±È3Ð�½d±c®ª°d´l½¾±X¼ò¸d5®ªÐÇ´`¶,¯·¸D±c¼ô5Ð ½dÊ·±È¸D3Ú�¯·¶3´l½¾5¹ªÐöèEÊ· Ë ÊòÚ�5®ªÊ�½�µÆ±£¼·Sö�±c°D±cÐ�½�5Ðð}? ú ð\ñOó%² æ ¼O±X½�´l3¶3±X¼ø÷î¹`Ð¥½d±(��´`°D¶3¹î¸D½¾¯O¼OçªÕ"è�´`¸Å¼O¹ªÐ·±�½d¹Å	ÇÐ·¼Ö½¾Ê·±�µ�±X¸D½Åè�´+ç×´lÐ·¼
½¾Ê·±T°D¯·Ð·Ð·5Ð·® Ë ¹`Ð·¼·5½d3¹ªÐO¸�½¾¹öÚ£±+´l¸d¯·°D±È½¾Ê·5¸Å¸DÊÇ´`ëÆ±`² å Ê·±Þéª±X°Dçòæ@±'è ¸Dç�Ð Ë Ê·°D¹ªÐ·3QX±c¼
±Xéª±XÐ�½¾¸Þ¼·±X¶3�éª±c°D±c¼�µ�çô½¾Ê·±2Y"s�� è�±c°D±î¯·¸D±Xæ@¯·¶E½¾¹ Ë Ê·± Ë&� ½dÊ·±�½¾3Ú£±T´`¶53®ªÐOÚ�±XÐ¥½�µ�±dõ
½Kè�±X±cÐî½dÊ·±�ÊÇ´`¼·°D¹ªÐ· Ë�Ë ´`¶5¹ª°d5Ú�±'½¾±X°�´`Ð·¼�½¾ÊO±4Y¤s�� Ë ¶3¹ Ë&� ² å ÊO±«¸�½¾°d´l½¾±X®`çÞèEÊ· Ë ÊÉèE5¶3¶
µ�±>´`¼O¹ªëO½¾±X¼ö3¸�½dÊ·±Åæ@¹ª¶5¶3¹©èE3ÐO®·² å Ê·5¸�ë·°d±XëÇ´`°d´l½¾¹ª°�çîè�¹ª° � ÊÇ´`¸�´l¶3¶3¹©è�±c¼ï½d¹T¼·±6	·Ð·±>´
ë�¹ª¸D¸d5µ·¶3±Å½d3Ú£±�´`¶53®ªÐOÚ�±XÐ¥½C¸D½d°¾´l½d±c®`çîæ@¹ª°�½dÊ·± Y"s�� ¸D½�´l°D½�õ7¯·ë
²rûÇ¹ª°C½dÊ·±>S�� æ Y ´lÐ·¼s�� æ Y�ý<¯O¸d3ÐO®�æ@¹ª°�±'ìO´`Ú£ë·¶3±E½¾ÊO±�øPN:ö Ú�¯·¶�½¾5ë·¶3 Ë 5½Kç«½¾°D3®ª®`±c°�¹ª°�½dÊ·±�ÚÅ¯·¹ªÐ�½d°d5®ª®ª±c°¾þ'Õ
è�±TèE3¶5¶�¸DÊ·5æ^½�½dÊ·±T¸¾´lÚ�ë·¶53Ð·®î½¾3Ú£±Þ´l°d¹ª¯·ÐO¼ñ½dÊ·±TÚ£3¼�õ7Ê·±c5®ªÊ�½Ô´`Ð·¼ Ë ¹ª¶3¶5± Ë ½�±cÐ·¹ª¯O®ªÊ
¼Ç´l½�´T½¾¹�ë·°D± Ë 3¸d±X¶5çû½d3Ú£±Ô´`¶53®ªÐï½dÊ·±c¸D±£½Kè�¹É¸d¯·µÆ¼·±X½d± Ë ½¾¹ª°D¸Å3Ðû½dÊ·± å 3Ú£± æ ¶53®ªÐ·Ú£±cÐ�½
SNé`±cÐ�½�Ú£¹�¼·±`² æ æ^½¾±X°Dè�´`°d¼
Õfè�±>èE5¶3¶"¸DÊ·5æ^½�µ·´ Ë&� ½¾¹T½dÊ·±>Ð·¹ªÚ£3ÐÇ´`¶ Ë ¹ªÐO¼·5½d3¹ªÐ·¸�´læ^½¾±X°
Ë ¹ª°D°d± Ë ½¾5¹ªÐ
² æ ½a½¾Ê·5¸aëÆ¹ª3Ð�½+Õl¸d5Ú�5¶9´`°D¶5ç�½d¹ Ë ¹ª¸DÚ� Ë ¸�±Xéª±XÐ�½¾¸,°d¯·ÐO¸cÕª½¾ÊO±�S�� æ YÉ´`Ð·¼�½¾ÊO±s�� æ YNÕ�èE3¶3¶ÇµÆ±�¯O¸d±c¼Þ´`¸�´«°d±Xæ@±X°d±XÐ Ë ±�½d¹Å½¾ÊO±�¹`½dÊ·±c°�¸d¯·µÆ¼·±'½¾± Ë ½¾¹ª°D¸c²�ûÇ¹ª°N½¾Ê·±�SÀ� æ YNÕ
´`Ðö¹`½¾ÊO±c°�¼·±X¼· Ë ´l½¾±X¼ö°d¯·ÐûèE5¶3¶%µ�±Å°d±cí¥¯·5°d±X¼û½¾¹T¸ Ë ´`Ðû½¾ÊO±�¸dÊÇ´lë�±Ô¹`æN½dÊ·±�5Ð¥½d±c®ª°d´l½¾±X¼
¸d3®`ÐÇ´`¶}².Ë�Ð Ë ±È½¾ÊO3¸«¸dÊÇ´`ëÆ±�èE5¶3¶NµÆ±È¹ªµ�½�´`5Ð·±c¼
Õ�5½�èE3¶5¶,µ�±£3Ð Ë ¶3¯·¼O±c¼×5Ð ½dÊ·±(÷î¹`Ð¥½d±��´`°d¶5¹£¸D3Ú�¯O¶9´l½d3¹ªÐ·¸X²
å Ê·±Å¸D± Ë ¹`Ð·¼ïëÇ´l°D½ ¹`æa½dÊ·3¸�½dÊ·±c¸D3¸Eè�´`¸ ¼·±X¼· Ë ´l½¾±X¼î½¾¹>½¾ÊO±Å´`Ð·´`¶5ç�¸d5¸�¹`æa½dÊ·±«ÊÇ´`¼·°D¹ªÐ· Ë
¼·± Ë ´©çòÚ�¹�¼·±X¸�º » Ò Ó Ø � ÙªÙ�á���Ì § º���» Ò Ó�%Ø � ÙªÙ�á���Ì ´`ÐO¼ñº��Å» Ò Ó� � õ Ì �òù �����'²
å Ê·±î¯OÐ�õKÚ£±+´`¸D¯·°d±X¼�µO°¾´`Ð Ë ÊO3Ð·® °¾´l½d3¹ª¸Ô±X¸D½d3Ú�´l½¾±X¸>´`°d±�¸dÊO¹¤èEÚ 5Ðô½¾Ê·±�½¾Ê·±X¹ª°d±'½¾ Ë ´`¶
¹¤é`±c°�é�5±Xè Ë Ê·´`ëO½¾±X°c² å Ê·±X¸d± Ë Ê·´`Ð·Ð·±X¶3¸E¸dÊÇ´l°d± Ë ¹ªÚ£Ú£¹ªÐÞ½¾¹ªëÆ¹ª¶5¹ª®ª3±X¸cÕ¥æ@¹ª°�½¾ÊO±�½dÊ·°d±X±�¹`æ
½¾Ê·±XÚ è�±T°d± Ë ¹ªÐ·¸�½¾°d¯ Ë ½�´ïÐ·±X¯O½¾°d´`¶�ë·5¹ªÐ Ë ¹`Ú�5Ð·®îæ@°D¹ªÚ ´ïé`± Ë ½¾¹ª°Ô°D±c¸d¹`ÐÇ´`Ð Ë ±`² å Ê·±
´`3Ú ¹læ�½¾Ê·5¸>¸D½¾¯O¼Oçñè�´`¸£½¾¹ Ë Ê·± Ë&� ½¾Ê·± ð ú °d± Ë ¹ªÐ·¸�½¾°d¯ Ë ½¾5¹ªÐ ëÆ±c°�æ@¹ª°dÚ�´`Ð Ë ±ï´lÐ·¼�½d¹
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ådcfe5gih�cfjkgPelg�c�mSg�n�jXjko ë jkp æ%q psrtjkubeloNhPcfj æ p�m3r]j èvq p � qlæ h�cOj Y"s�� nbj ì�ë jXpPelrtjko#h
e5ofgwh@m3xlx5jXu q oyh�cfj Y"s�� ë p q h q o � ë p q h q oyz q x5xle5ufjkp�mSh �����ià�{�| elpPgwh~} è jic�m é jiufj é jXx �qªë jku�mSo�m3g ç rtr]jkhPp ç � n�mSgPjXu�r]jkh�c q uHh q hPe5r]j�m3x5el��o�n q h�c�h�cfj�jkx5jXz0h�p q r=mS��ofjkhPe5zý�����
�Y%þ m3oOu�c�m3ufp q ofelz ý\s���
�Y%þ z~m3x q pPelrtj0h�jXpsg {d� j�c�m é j�gsc q©è o�h�c�m7h è eEh�c �?���� j õ n�j~m3r]g-m3ofu è elhPc q�� hdhPcfjir=mS��ofjkhPe5z 	 jXx5u ���u����� r]e5oOe5r � r�nfe5m3gdj é jXo#h�gLm3psj
ofjXzkjXgPgPm3p ç h q h�e5r]j.mSx5e5�3o�} è eEh�c�m ë psjXzXelgPe q o q`æÀ�O{1� ofgX} ø��_��q`æ h�cfj ����
�Y zXjkx5x5g
m3ofu î�ôa��q`æ hPcfj s���
�Y zkjXxlx5g {t�B� pse5of�yhPcfjtz q r]rtelgPgPe q ofelof� è jtc�m é j=m3ofm3x ç�� jku
q¤é jXp-m�r]e5xlx5e q o.z q gPr]e5zBj é jkohPg-m3ofuyz@cfjkz � jku_hPc�mSh�hPcfjGelohPjXpso�m3xUh�e5r]jLm3x5el��ofr]jXo#h q`æ
h�cfj ����
�Y m3ofu s���
�Y elg�n�jkhPhPjXp�hPc�m3o  ofg {�� jdcfm é j-m3u 8s� gwh�jku�hPcfjdpPjkx�mShPe é j�h�elrtj
m3x5el��ofr]jXo#hBn�jkh è jXjkoNhPcfj ����
�Y m3ofu�hPcfj s���
�Y h q�÷ ofg {�Ë o T�t����q`æv� j ë hPjXr �n�jkp ÷����ªø }�h�cfj Y"s�� ufjXxle é jXpPjku q ofj�c q�� p q`æ n�jXm3r { ådcfj�e5o#h�jkp�m3z0h�e q o�n�j0h è jkjXobm
z q xlx5e5rtmSh q p�x q z~mShPjXu �·ë gwh�psj~m3r qlæBY"s�� n_m3oOu�hPcfj�n�j~m3r�x5j~mSufg�h q h�cOj ë p q u � z0h�e q o
q`æ c�mSufp q oOe5zigPc q©è jXpsgX}�ufjkhPjXzkhPjXu�elo_hPcfj s���
�Y�{�� j�cfm é j�gsc q©è o!h�cfmSh-h�cfj���x q n�m3x
h�e5r]j�m3x5el��ofr]jXo#h q`æ h�cOj s���
�Y mSofu!h�cOj Y"s�� zkx q z � gLe5gBm3n q3� h ��{�ø oOg {L� j�cfm é j
gsh � ufe5jku�h�cfj�� Æd� �_ U¡ ��¢�¢ á��w£ }3� ��� �� � ¡ �¤¢�¢ á��s£ jkh�� ��� �� � � õ £ �òù ����� ufjXzXm ç
r q ufjXg {T
 xlxUhPcfpPjkjBr q uOjXg¥c�m é j�m�oOj � hPp�m3x ë e q o=e5o�h�cOj 	 o�m3xUgwh@mShPj {�� jBufj é jXx qªë jXu
m]r]jkhPc q uyhPc�mSh-gPjkx5jkzkh�g¦gPel��o�m3x�j é jko#h�gGmSofuar]e5oOe5r]e � jkg¥hPcfj #J%# n�m3z � ��p q3� ofu {�� elhPc
m=o q r]e5o�mSx ç j~m3p q`æ u�mSh�mO} è j.j ì�ë jXz0h �?��� ����� j é jXo#h�g æ%q p¦h�cfj.� Æ�� �   ¡ ��¢�¢ á�� £
r q ufj�} ú������� j é jko#h�g æ%q p�h�cfjB� �T� �  � ¡ ��¢�¢ á�� £ r q ufjLm3ofu ������ j é jXo#h�g æ%q p�h�cOj
� �]� �  � � õ £ �\ù ����� r q ufj3} è eEh�c�m�n�m3z � ��p q�� ofu q¤é jXp�gPel��o�m3x æ p�m3z0h�e q o é m3p ç e5oO�
n�j0h è jkjXo �{Wô m3ofu ôO{
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¸ Ë3á º�� {���q o�m�jkhLm3x { } × cfj2� × ! h Ò�q xlx�m3n q p�m7h�e q o=c#hPhP¿�©3#4#5�6�6� {Ú� h ! h {Úq ps��# {
¸ Ë ¹kº |v{ Ù q x5zke × e5r]j]uOjX¿�jXofufjko#h � m3xlelh � m3ofm3xlØ�gPelg q3ß h�cOj=�.7 � �  �8 7:9 £ uOjXz~m~Ø�g

ß%q p�h�cfjir]j~m3g � pPjkrtjkoh q3ß h�cOj<;5=?>A@B�-elhPc�hPcfj � m � mSpdufjkhPjXzkh q p {
¸ Ë�Ë º�� {$� m3m4	 � j~m3g � pPjkrtjkoh qSß,Ò�� � � m3of�3x5jB��m3rtrtmC�-elh�c Ò cfm3pPr]jXuy� 7 � jXg q ofg� jXz~m~Ø {���Ö)
¦Ò � � � ®#Ì3®O{
¸ Ë � º �i{Ú| x5jke5gPcOjXp » jD�égshPp�m3��jkpPeljXg�h qE' n�h@m3elo ¼ ofgPel��c#h�gTeloh qiÒ ÙNÕBe q x5mSh�e q o × cfp q�� ��c

�., � � , 8BF �?G, 8BF òlòEò�m3ofua�.H � � 9 F �?G 9 F òlòEò � jkz~m~Ø�g { cfjX¿ � ¿fc�# � � á Ý á�Ë Î�{
¸ Ë ÝSº Õ { Õ � xle5� q p q ¾�} ��{ � e5xI	elofg q o {�� h�p�m7h�jX�3e5jXg ß%q p¦rtjXm3g � pse5of�)@ ß p q r h�cfj�ufjXzXm�Ø

z@cfm3ofofjkx5g¦�.H � � 9 m3ofua�-, � � , 8 mSh Ö)ÑGÒ n {UÖ)ÑGÒ n � Ë3á�á ® � á ��Ì�{
¸ Ë Ì ºKJ {$� j � ra} Ñ�{ÚÖ e�m3ofu 
�{Ú¼=� m3oOu�m { ÙÄjXof� � e5o � ofc�m3ofzkjXr]jXo#ham3ofu � � 8 9

uOjXz~m~Ø�g¦e5o�¿�jkpsh � pPn�m7h�el¾3j2L Ò���{ m3psâBel¾�©Çá3á�á Ýf¹ ÎS� ¾ ¹#¸ cOjX¿ � ¿fc º {
¸ Ë Ü7º �-q n�jXpwh | xljXelgPz@cfjkp {S| x�m~¾ q p�ÙTc#Ø�gPe5zkg�m3ofu Ò Ù�ÕGe q x�m7h�e q o�© � ã�¿�jkzkhPe5of�BhPcfj Ö)ÑGÒ }

mSpsâGeE¾�©Çá ® á#Ë { Ë Ï ® Ë7¾ ¹ {
¸ Ë Î º Ö jkg ÑLq3� z@cfjXgk} � jkgPgPe q o Ö âBÕ ¼P¼s¼@{ ÙTp q nfe5of��h�cOj=gsh�m3ofu�mSpPu � q ufjkx qSß ¿�m3pwh�e5zkx5j

elo#h�jXpPm3zkhPe q oOg-Ù�m3pwh ¼@{
¸ Ë ® º�� {Ç» j � n�jXpwhGm3oOu �L{ø� hPjXz@c�} A¦Â7JXY�è�?06kYM�i8;6�?@VG(B8ED7Á ì Á��J ¹ Ì�Û ¹�Ï�Ï ® Þ Ë Ï3Ý {
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¸ Ë Ï7º.Ð {���{6�ONsq pP	3jko�}=ä «�4@I�8¤V@Ja8;F ¬ ì Á��J08¤V@J@+sí]»L� zkx { Ù�c#Ø�g { ÙTp q z {-��� ¿f¿Ox {GôUô
Û ¹�Ï ® Ï�Þ � Ë Ì�{

¸ � á º � ã�zXx � gPeE¾�j Ñ m3ufp q ofe5z � � jXz~m~Ø�gdh q]Ò c�mSpPr mSofu Ò c�m3psr q oOe � r | e5ofm3x � h@mShPjXgX}
Ò�Ö)�Q' z q x5x5m3n q h@mShPe q o�}cfjk¿ � ¿Oc�# Ï3Ý á � Ë Ï Ì

¸ � ¹kº�� j~m3g � pPjkrtjkoh q3ß hPcfj¶p�mShPe q q3ß hPcfj¶nfp�m3oOz@cfe5of� ß pPm3zkhPe q o �2R�S	�-, �
� , 9UTPV �<R�S	� 7 � � 9OT õ Ò��G| z q x5x�mSn q pPmSh�e q o�} Ò��G| o q hPj ÎS® Ü Ë

¸ � Ë º | e5pPgwh q nfgsjXpw¾3m7h�e q o qSß �-, � � , 8 {�Ò��B| o q h�j ®�®#Ì á {
¸ ��� º<W ã�zXx � gPeE¾�j Ñ m3ufp q ofe5z �YX jXz~m~Ø�gdh q]Ò c�mSpPr mSofu Ò c�m3psr q oOe � r | e5ofm3x�Zh@mShPjXgX}

Ò�Ö W ' z q x5x5m3n q h@mShPe q o�}cfjk¿\[&¿Oc�# Ï3Ý á4]#Ë
¸ ] ÝSº Ù {Ç» m3g q oåm3oOuåm3x {���q hPh q r ¿fp q u � zkh�e q o {^��{`_ xlh�m3pPjkx5xlx5e¦m3ofu � {ÚÖ � m3oO�#m3o q }

jkufelh q pPgk}�Ù�p q zkjXjkufe5of�3g q3ß h�cfj ¹�Ï�Ï3Ï �bq pP	gsc q ¿ q oaZ�h�m3ofu�m3psu � q ufjkx�ÙTc#Ø�gPe5zkg
m7hdh�cfj Ö)ÑGÒ }�z q x � r]j Ò W�b » [ªË3á�á�á5[&á�á Ý { cfjk¿\[&¿fc(#3á�á�á%] ¹~Ý Ë {

¸ ] Ì º ×�{Ú» mc	SmSu�m�mSofu '.{ Z�z@cfofjke5ufjkp {�Ö)ÑGÒ n × pse5����jkp { ÙTp q zkjXjXuOe5of��g q3ß h�cfj Ý ��� ¼ ohPjXpd[
ofmSh�e q o�m3x �ïq p
	gPc q ¿ q o � ¿OcØ�gse5zXg�m3ofu Ò Ùç¾�e q x�mShPe q o�}�Ë3á�á ¹tÐ m3¿fm3o {�¼ Ù Ñ W
ËSá�á ¹ {
Ï Ì�{

¸ ] Ü7º Ù {$� m3x5x�} ��{ Ð q oOjXgX} b {$e �-e5z&	#Ø�Ù � nfxle5gPcOjXu_e5o�ÙTc#Ø�g { b jk¾ {fX�Î�Ì ©Úá Ì Ý á�á Ý }ÇË3á�á Î�{
¸ ] Î º Ò W�b » u q z � r]jXo#h¦gPjXpw¾�jkp { c#hPh�¿�g V%V �vjXnfxle5n { zXjkpPo { z@c
¸ ] ® º ×^X b } ÖÄÑBÒ n b j q ¿OhPe5r]e � jku X j0h�jkzkh q p X jXgse5��o mSofu Ù,jkp ß%q psr=m3oOzXj3}

Ò W�b » # Ö)ÑBÒdÒ Ë3á�á%]h[ªá%]�á {
¸ ] Ï7º ×^X b } Ö)ÑGÒ n b ¼wÒ�Ñ } Ò W�b » # Ö)ÑGÒdÒ #�ËSá�á�á5[&á�á%] Î�{
¸½Ý á º ×^X b }fhPcfj ÖÄÑBÒ n × pPel����jkpdgsØ�gshPjXr_} Ò W�b » # Ö)ÑGÒdÒ ËSá�á%]5[i] ¹ {
¸½Ýf¹kº ×^X b } Ö)Ñ n_rtm3��ofj0h Ò WQb » # ÖÄÑBÒdÒ #�Ë3á�á3á5[ªá�á Î�{
¸½Ý Ë º ×^X b }fhPcfj ÖÄÑBÒ n_Õ�jkx q } Ò WQb » # ÖÄÑBÒdÒ Ë3á�á ¹ [ªá ¹3¹ {
¸½Ý ] º ×^X b } × cfjih�cfj Ö)ÑGÒ n 'G� h�jkp × p�mSz&	3jXpk} Ò WQb » # ÖÄÑBÒdÒ #�Ë3á�á ¹ [ªá#Ë Ý {
¸½Ý�ÝSº ×^X b } × cfjih�cfj Ö)ÑGÒ n ¼ ofofjkp × p�m3z&	SjXpk} Ò W�b » # Ö)ÑBÒdÒ #�Ë3á�á#Ëj[ªá#Ë Ï {
¸½Ý Ì º ×^X b }fhPcfj ÖÄÑBÒ nar �fq o�gsØ�gshPjXr_} Ò WQb » # ÖÄÑBÒdÒ Ë3á�á ¹ [ªá ¹ á {
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¸½Ý#Ü7º ×^X b } Ö)ÑGÒ n_z q rt¿ � h�e5oO�f} Ò W�b » # Ö)ÑGÒdÒ Ë3á�á Ì [&á ¹�Ï {
¸½Ý Î º ×^X b } Ö)ÑGÒ n q ofxle5ofjBgsØ�gshPjXr_} Ò W�b » # Ö)ÑBÒdÒ Ë3á�á Ì [ªá ¹�Ï {
¸½Ý ® º Ö)ÑBÒ naz q rt¿ � h�elof����jkn!¿�mS��j3}�c#hPhP¿�©$#%#Sx5cOzXn\[ z q r]¿ { ��jkn { zkjXpso { z@c(#Sx5cfzkn\[&z q r]¿�#
¸½Ý#Ï7º ×^X b } Ö)ÑGÒ n Ò m3x q pPelrtj0h�jXpsgX} Ò WQb » # ÖÄÑBÒdÒ #�Ë3á�á3á5[ªá�á4] Ü {
¸ Ì á º ÖT{$� mSpPpPelu q mShGmSx¤} û-?@J0Q�2C>;Jt4ªý�>¤1�D�D�?06-I�Á�47>&47F�>ª?@J0>¦/0?P13:�J�ý~476�>%Á�?�J�V08;F�>�8;2;2E13>&476

IO1#Â=Â�?0>ª?@V0>&476�+Ê»¦q h�j Ö)ÑGÒ n\[ªË3á�á�áh[ªá%]#Ë {
¸ Ì ¹kº Z »�{Ú| e5xle5¿f¿ q ¾�jkh_m3x { W ã�¿�jkpPelrtjkoh�m3xB¿�jXp ß%q pPrtm3ofzkj q3ß ÙQZ�#%ZOÙ X ¿fp q h q h&Ø�¿�jXg {

»¦q h�j Ö)ÑGÒ n [wË3á�á3á5[ªá%] ¹ {
¸ Ì Ë º Ù,mSh�pse5z&	 b q nfn�j3}�h@m3xk	=��eE¾�jXoamSh Ò m3x q p-Ë3á3á Ý [vÙ,jXp � ��e5mO} ¼ h@mSxlØ {
¸ Ì ] º.Ð q ofjXg-c#hPhP¿�©3#4#5�6�6� { ¿fm3pshPe5zXxlj { z � #Sz q o ß jXpPjkofzXjkg&#Sz~ËSzXp�Ë3á�á Ì #7h@m3xk	g&# Ð q oOjXg { ¿�u ß
¸ Ì ÝSº × p�m~¾�ofelzXjl	Bchsh�¿�©$#%#5�6�6� { ¿�m3pwh�elzXx5j { z � #Sz q o ß jkpPjXoOzXjXg:#Sz�Ë7zXp@ËSá�á Ì #7h�m3xI	g:# × pPm~¾�oOe5zXjD	 { ¿�u ß
¸ Ì�Ì º.Ð {ÚÖ j ß pPm3ofz q e5gX} Òv� m3ofuHo q elgPjtrtjXm3g � psjXr]jXo#h~} ÖÄÑBÒ Ò m3x q pPe5r]jkhPjXp Ò�q r]rtelgm[

gse q oOofe5of��r]jXj0h�elof� {UÒ W�b » }Uá Ý [ ¹�¹ [ªË3á�á ®O{ Ð m3zDn � jXg
¸ Ì Ü7º Ñ jXpso�m3ofu q } ÐOõob q ufpPel� � jXgk} W {�× pPm3z&	e5of� W ¾�jkoh � q ufjXx Ò WQb » [ Ö)ÑGÒ n\[ªË3á�á Î [

á3á Î
¸ Ì�Î ºKJ {f_ rtcOe5gX}Ip Ò�q gsrtelzXg h�elrtj�gsz~m3oqpS} Ö)ÑGÒ n Ò mSx q pse5r]jkh�jkp Ò�q r]rtelgPgse q ofoOe5of�

r]jXj0h�elof� {�Ò W�b » }�Ë ® [&á Î [ªË3á�á ®O{
¸ Ì3® º ÙTc q h q oam3ofu�ofj � h�pPm3xÊpPjkz q ofgwh�p � zkhPe q o\[ Ö)ÑGÒ n\[ »Lq hPj+[wËSá�á Î [&á Ý#Ü {
¸ Ì Ï7º Ù,m3pshPe5zkx5j X m7h@m � p q�� ¿aË3á�á Ü
¸ÚÜ á º ×Äq�q xI	elh ß%q p � � xEh�eEÕ¥m3pPe5mSh�j _ o�m3xEØ�gPe5gr�¦gPjXp ��� e5uOj {
¸ÚÜO¹kº Ù�Øh�cOe�m�c#hPh�¿�©3#%#7c q r]j { h�cfjk¿ { x ��{ gPjj#.h q pPn Nsq pso�#3Ù�Øh�cfe5m { chPrtx
¸ÚÜ Ë º<W ¾h � jXo_c#hPhP¿�©3#4#5�6�6� { gsx�m3z { gwh@m3o ß%q pPu { jXu � #tx�mSof��jj# W ¾h � jko�#
¸ÚÜ ] º � j~mSoh Ý chsh�¿�©$#%#5�6�6��m3gsu { �vjXn { zkjXpPo { z@c�#h�6�6�dm3gsu�#S��jXm3o#h Ý #S�3j~m3o#h Ý { c#h�r]x
¸ÚÜ3ÝSº '.{fX jXgsz@c�m3r]¿fgX}�Z { � q o#hPjXe5xQp | e5psgshdx q�q 	tmSh¦�-, � � , ¡ S ¢�¢4s T p {�Ö)ÑBÒ n\[ªÙTp q ¿�jkp

× elrtjimSofu � eEã�e5oO� �bq p
	�elof����p q�� ¿�} Ò W�b » }Uá ¹ [ ¹�Ï [ªË3á�á Ü {
¹~Ï ]



¸ÚÜ Ì º | jkx5ufrtm3o\[ Ò�q�� gPelofgm[ _ �LoOe ! jkuamS¿f¿fp q m3z@cyh q h�cfj Ò x5m3gPgse5zXm3xqZ�h�mSh�elgshPe5z~mSx _ ofm3xM[
Ø�gse5g q3ß Z�r=mSx5xqZ�e5��o�mSx5g {

¸ÚÜ�Ü7º ��{ b m~¾�jko�}tp�Z�jXxljXz0h�e q o q3ß �., � u V5v�w p�m3oOu�� £ � u V5v 8 £ {ÇÒ W�b » [ Ö)ÑGÒ n [
ËSá�á%]5[ ¹�¹ ® }OË3á�á%]

¸ÚÜ Î º�� {Ç» jXjXuOc�m3r pXÙ,jkp ß%q psr=m3oOzXj qSß h�cfj ÖÄÑBÒ n × p�m3z&	 b jkz q oOgsh�p � zkhPe q oxZ q3ß h
[��m3psjyp {�Ò W�b » [ Ö)ÑBÒ n\[wË3á3á ® [ªá3á ¹ }�ËSá�á Î
¸ÚÜ ® º Õ�jkpshPj0ã | eEhPhPjXpPg�mSh Ö)ÑGÒ n)pkc#hPhP¿fgX©$#%#7hi�-ek	e { zXjXpso { z@c�#7hi�-eI	ez#Snfe5o(#7¾�e5jD�{# ÖÄÑBÒ n�#7Õ�jkpsh�j9ã | elhsh�jXpsgjp
¸ÚÜ�Ï7º Ù,m3p�mSrtj0h�jXpsg q3ß X�Ò á Ü � q o#h�j Ò m3psx q ¿fp q u � zkhPe q ofg

c#hsh�¿fgk©3#%#�hi�-eI	e { zXjkpPo { z@c�#7hi�-ek	�ez#Snfelo�#7¾�e5j+�{# Ö)ÑGÒ n�#%Z�jkhPhPe5of�3g X zXá Ü
¸ Î á º Õ {|� xle5� q p q ¾ b jXz q ofgshPp � z0h�e q o q3ß hPcfjtuOjXz~m~Øbr q ufjkg�� � � 9 F �., � � , 9 }

mSofu_�-, � � , 8 mSh Ö)ÑBÒ n {�Ò W�b » [ Ö)ÑGÒ n\[ªË3á�á Ï [ªá�á%] {
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