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MND�¨97
¨ {�SùU � g}_b�µg.a g�½vg£UwSv�¬_b§vdhg£��u±_bÐÒg£´ �m­^�mxG�2���9�m­B�dxÊ���~�N�m­B�dxÊ��®��N�m­B�dxÊ��¯��³_buV´ �m­^�mxG�~�~Àx � g£�µg�g�½vg£UwSv�¬_b§vdhg£�NSV�µg�ÐÒ{~���9{b¼>� � g°�« J*µ�
���z¹��Ó¼ëSvuVUw��eh{�u±_bdfef��ehg£�Ó_buV´�_bdfdh{}õ��µ{	SvuV´vg � ���¬_buV´ � {}õ{�uVg>U}_bu6SV�µgl� � glR¤Z`¥¦dfef§ � _ ��¨ À
± ² ÄÍÂjÅ�³XÅ ° Æ ° Æ ­ Ã °
YÙu��
���T�Tð�»2�������hð��Ù� ¨ {�SÓõyefdfd�ûVuV´ ñ g�½v_bÐGÑvdhg>{b¼�R¤Z`¥	ûVdhg£� 
ºÙð���ºÙ¹ �µ���Í_buV´ÔºÙð��wºÙ¹��µ�w�ÏÀx � grûVdhg£�>ºÙð��wºÙ¹��µ�
�Í_buV´DºÙð���ºÙ¹ �µ��� � _£|2gl§�g£gwuÓa2gwuVg � _b�µg£´6§ ¨ ol��xynù¶øorg}_buÏ��à9�BÑvÑvdfehU}_b��eh{�u6¼·{ � x®{�ÐÒ{b÷a � _bÑ � ehU>n�ÐGeh�µ��eh{�uÇ¾�Àp¥V{ � g�½V_bÐGÑvdhg~Õ ¨ {�S�U}_buÓg�½vg£UwSv�µgX�m­^�mxG�
¯VÕv� ¨ Ñ�g 

O1734=O
_buV´6� � gwuÓÑvd�_ ¨ õyef� � � � g>´�etsTg � gwuc�BÐÒgwucS�U � {�ehU£g£�}À
��f#e hjp%qN¢���q.¢´�¬��� l|�Jq
Y²{�S9U}_bu9U � g}_b�µg^_buN_ � ��e û±Uwe�_bds¹��¬���
ûVdhgy¼ó{�dfdh{}õyefuva7� � gÍefuV��� � SVUw��eh{�uV�ö{b¼®�m­B�mxG�2�~À�x � gÍ§vefu±_ ��¨ {�Sv��ÑvSv�ûVdhglõyefdfd¤§�gµ��ï,�¶�¶&c¹��¬����Àsx � eh�Íd�_b���µg � U}_buÓ§�g � g}_�´6§ ¨ �m­B�dxÊ��¯VÀsYþ�ySV�µg£�m_bdh�µ{G� � g^ûVdhgj��ï,�¶�¶&c¹��¬���ÏÕõ � ehU � eh�B_bd � g}_�´ ¨ efuÓ� � gj´�e � g£Uw�µ{ ��¨ À

à
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x � g�ûVdhg£�·��ï3�¶�¶&2¹ �µ���×_buV´��~ï,�¶�¶&c¹��µ�w�è´v{èuV{�� � _£|2gÔ_èa � g}_b�×efuc�µg � g£���}À,]Bgw|2g � � � gwdhg£�µ�úÕ � g}_�´�efuvað�»2�������hð¿�`�� ëí,xG�2�2¹ �lõyefdfd � gwdfÑ ¨ {�SD�µ{×dhg}_ � u � {úõ �µ{×§vSvefdh´ ¨ {�S � {úõyuÔR¤Z�¥AûVdhg£�lSV�µefuva ¨ {�S � {}õyu´V_b�¬_7¼ � {�Ð �µefÐjSvd�_b��eh{�u�{ � ¼ � {�Ð � g}_bd®_�U��ÏSveh��ef��eh{�u¤À
¸�¹?ºg»½¼�»�¾ 
 �m¼ë�µg � g}_�U � ÐÒ{L´�e û±U}_b��eh{�u�{b¼m_6�¬{�S � U£g³U£{L´vgGefu¦�
���T�T�¿���þ��{ � �-���T�� ëíÇ�
� ï1�Ïð��ø�;Õ ¨ {�SÐjSV��� � g£U£{�ÐGÑvefdhg¶�v ª*¬�-���z¹ �~À
YÙu��-�`����ÕÏ� ¨ Ñ�g��Ò�=c�ðöe ¼ ¨ {�S � _}|2grÐÒ{Ï´�e ¼ ¨ _°¿�¹ �öûVdhg~Õv_buV´À�Ò�=c�ðX�
�fðµ��í¼·{�dfdh{úõpg£´Ó§ ¨ �G��c�ðze ¼ ¨ {�S � _£|2gjÐÒ{Ï´�e ¼ ¨ _.¿w¹ �>ûVdhg~Àx � gX�-���|*�ï3 '�t�cðw�=ÁÃÂm¼·SvuVUw��eh{�u � _��Í� � g^¼ó{�dfdh{}õyefuva9Ñ � {��µ{�� ¨ Ñ;g 

0NÄ6-,G�Å�Æ=-%/30;Ç;zT:�C�@17�E�Å
46O,E;zT86O�-%/301218;8;4�2,7�yT8�L�@T:Zy,K;È17,D�@37�E�Æ65,G;yT8�L�ÈdÉ
4=O;E,zT8ZO�-%/303298;8;4�2;7�]17�y;O;È97;D%@37�E�Æ653G%ÈUÉ
4=O;E,zT8ZO�-%/303298;8;4�218�L�z,y;O;�9D�O97�È17,D�@17�E�Æ653A%�;ÈUÉ
4=O;E,zT8ZO�-%/303298;8;4�2�K1D�O97�ÊT:=KN:6È17;D%@37�E�Æ=5,R%Ê,ÈdÉ
4=O;E,zT8ZO�-%/303298;8;4�2186z;E,E17�y,O3A3L�y;O97�y,O�Æ=5T8=AmÉ
4=O;E,zT8ZO�-%/303298;8;4�2;7�]17�y;O;�9718�L�E,@�Æ653G%�UÉ
4=O;E,zT8ZO�-%/303298;8;4�218�L�z,y;O;�9D�O97��1798�L�E,@�Æ653A%�;�UÉ
0TÄ6-,G�Æ=5,<T:�C;7�É
8�L�yT46O�:=��Æ6y9D6MT7;~�<,0N:�C;79Ë,Ëg�

�z�zû � ���yU}_bdfdøÕ�� � eh�z¼ëSvuVUw��eh{�u6§vSvefdh´v�z� � g � g}_�´vg � {b¼®� � g^§vefu±_ ��¨ ûVdhg³¹ �µ���y_buV´×õ � ef�µg£�y� � gBû � ��� � g£U£{ � ´TÀx � gwu¤Õ±_b�mgw|2g ��¨ U}_bdfdøÕvef�B_�´v´v�m_7uVgwõ � g£U£{ � ´Ó�µ{G� � gl§vefu±_ ��¨ ûVdhg~Àx � gXSV�¬gX{b¼ö� � eh�m¼·SvuVUw��eh{�u�eh�^Ñ;{~�µ�µef§vdhg7{�uvd ¨ e ¼ ¨ {�S � _£|2gGU£{ ��� g£Uw��d ¨ ûVdfdhg£´`� � gÊR¤Z`¥Ú�µð��µì~�����µ������ óð��wÀx � eh�yd�_b���µg � eh�yU£{�ÐGÑ�{~�µg£´6§ ¨ � � gl¼·{�dfdh{úõyefuva³��� � SVUw��S � g£�m´vg�ûVuVg£´�efu· í;�
� ï9�cð��Ù�T��º·��ïv�£º·ïÏ�µð!xl�-�`�ö¹f�
ñ Ày��� � SVUw�mR�Z�¥öéÍU£U£�£éÍgwuVU£{L´�efuva%ÌBg}_�´vg �ÎÍ ÑVn�uVU£{�Ì
Þ�Ày��� � SVUw�mR�Z�¥öéÍU£U£�£éÍgw|2gwuÏ�ÏÌBg}_�´vg �ÎÍ ÑVndÌ
Ý�Ày��� � SVUw�mR�Z�¥öéÍU£U£�£éÍU£{�SvuÏ�µkB_b�µg�Ì^g}_�´vg �©Í Ñ � k�Ì
àVÀy��� � SVUw�mR�Z�¥öéÍU£U£�£éyac_b�µg£t^efa~eÃÌ^g}_�´vg �©Í ÑÇortÐÌ
a�Ày��� � SVUw�mR�Z�¥öéÍU£U£�£éÍUwS ��� gwuÏ� � {�uc�µgwuc� Í Ñ�U �
Ñ Ày��� � SVUw�mR�Z�¥öéÍU£U£�£éÍgw|2gwuÏ�µkmg£U£{ � ´ Í ÑVnsk
ÒLÀy��� � SVUw�mR�Z�¥öéÍU£U£�£éÍU£{�SvuÏ�µkB_b�µg£kmg£U£{ � ´ Í Ñ � kmk
Ó Ày��� � SVUw�mR�Z�¥öéÍU£U£�£éyac_b�µg£t^efa~ehkmg£U£{ � ´ Í ÑÇortrk

Ôög�¼ó{ � gj_bu ¨ U}_bdfd¤�µ{N�-���|*�ï3 ����cð���Á�Â�Õ ¨ {�SÓÐjSV�µ� � _£|2grûVdfdhg£´ 

â ñ
â ÞÒ_buV´±æb{ � Ý6¶ó_buV´�{�Ñv��eh{�u±_bdfd ¨ àG§vSv�m{�uvd ¨ e ¼sÞ7eh�zûVdfdhg£´±¾
â a
â Ñ _buV´±æb{ � Ò×¶ó_buV´6{�Ñv��eh{�u±_bdfd ¨ Ó Õ�§vSv�Í{�uvd ¨ e ¼ Ñ eh�zûVdfdhg£´TÕ±_buV´6ÑÇortrk Ñ�{�efuc�µg � {b¼ Ñ ÐXSV���ÍÑ�{�efuc��µ{ Ó ¾

a
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��f�� ÕÖqT¢£¥�¢��¬���×lQ�#q
\BuVU£g ¨ {�S � R¤Z`¥DûVdhg£� � _}|2gr§;g£gwuN§vSvefdf�}Õ�� � gwe �z� g}_�´�efuva7eh�|�ÏSvef�µgBg}_�� ¨ À�R¤{Ï{�ÖN_b�>ðµ»2�������hð¿�`�� ëí,xG�
¯Ç¹ ��µ{lSvuV´vg � ���¬_buV´ � {úõ ¨ {�S³U}_bu � g}_�´ ¨ {�S � ûVdhg£�}À
x � gö¼ëSvuVUw��eh{�uV�z�-���ö�µ�w��ØÍð��%�Ïð��=ÁÃÂbÕv_buV´9�
�����µð��%�cðw�=ÁÃÂ_bdfdh{}õÚ�µ{Êdh{2_�´Ó� � g>R¤Z`¥A�µð��µì~�����µ������ øð��wÀ�Y²{�S � _£|2gj�µ{G��Ñ�g£Uwe ¼ ¨ _��mÞbuV´6Ñ±_ � _bÐÒgw�µg � {b¼s�
�����µð��%�cðw�=ÁÃÂ� � glÑ � {ÏU£g£�¬��efuvaGÐÒ{Ï´vgj{b¼ ¨ {�S �Í� g£U£{ � ´v�úÀsYÙ�yÐXSV���Í§�g>_Ê��� � efuva³U � {~�µgwu�_bÐÒ{�uva 


â �µì�ïLí±º)ØÍðµ�µì��!�=� 
 U£{�Svuc�µ�m� � g>´�etsTg � gwuc� � g£U£{ � ´v�mefu�_XûVdhg
â ��ï3��� 
 ´�eh��Ñvd�_ ¨ �y� � g � g£U£{ � ´v�m{�uVgl§ ¨ {�uVg
â �wì~��ºÏÙ�ì� ëíÇ�
 ª�cð�í;�¬ð 
 �µ{ � �µ�²U£{�efuVUweh´vgwuVU£g£�p¼ � {�Ð _rûVdhgm{b¼T�µefuva~dhg£�p_buV´Òa2gwuVg � _b�µg£�z_>U£{�SvÑvdhgB{b¼¤R¤Z�¥ûVdhg£�Íõyef� � x7�¬ì� í;�
 ó¹ �µ���Í_buV´ÚxÊ�µì� ëíÇ�
 ø¹ �µ���Gg�½L�µgwuV��eh{�uV�
â ��íÇ���«&=�£ð%Ù�ì� í;�
 
 ´�eh��Ñvd�_ ¨ �³U£{�efuVUweh´vgwuVU£g����¬_b��eh����ehU£�Ê§�gw�Ùõög£gwu � _buV´v{�ÐÒ�}Õp� � SVg£�}Õz_buV´ �µU}_b���µg � g£´U£{�efuVUweh´vgwuVU£g£�}Àpx � eh�ÍÑ � {LU£g£�µ�yuVg£g£´v�m_XûVdhg>U£{�uÏ�¬_befuvefuva×Üc�~ºÙð��� Ü� ���ð��¬ì�������À
â �fì}�µ�~ºÙðµ�
���¿í9Û;�µ��í±í;ð�� 
 g�½�� � _�Uw�B� � g×¶ó»b�Ü&��)(¬¾ÍU£{Ï{ � ´�efu±_b�µg£�r{b¼p_³´vgw�µg£Uw�µ{ � Y[tÊÕV�¬_bÖLefuva9efuÏ�µ{N_�U£{�SvuÏ�� � gj_�½�e�_bd�_buV´�_=�£efÐjSv� � _bd-Ñ�{~��ef��eh{�uÓ{b¼-� � gj�µU}_buvuVg �
â º·�µð��~º)ÝBí��NÙ�ì���& 
 U£{�Ñ ¨ _³U£{�SvÑvdhgÊ{b¼pR¤Z`¥ ûVdhg£�^õyef� � xu*� ��£¹ �µ���^_buV´Àxu*� )�}¹��¬���³g�½L�µgwuV�µeh{�uV�>_�¼ë�µg �� _£|Lefuva^_bÑvÑvdfehg£´X_z�µgwdhg£Uw��eh{�uX{b¼v´V_b�¬_>¶ë� �v� g£� � {�dh´>UwSv�}Õb´vg}_�´���efÐÒg � g[¡�g£Uw��eh{�u¤ÕLÀfÀfÀ ¾�À-WL{�ÐÒgsg�½V_bÐGÑvdhg£�� _£|2gÊ§�g£gwu`efÐGÑvdhgwÐÒgwuc�µg£´TÕ¤§vSv� ¨ {�SDU}_buDU � g}_b�µg ¨ {�S � {}õyuD´V_b�¬_×_bu±_bd ¨ ��eh�úÀl¥V{ � � � eh�}Õ��µg£gÓð}¹ ÜÏ¹
�¿���þ�;º·�µð��~º��|�bð�í±º)ØÍðµ�µì��!�c¹��}À

Þ ß Å ­ ËzÆ ­�©�àâá ³7É ­�° ÌwÅ;ÄBÎ ã{ä.åBæ

¥®e � �µ�}Õ ¨ {�SÓÐjSV���BU � g}_b�µgj_GR¤Z`¥ � {�ÐÒg>´�e � g£Uw�µ{ ��¨ ¶·g�½�À 
 �v�|wø�V¾öU£{�uc�¬_befuvefuva 

â  ëíÇ�
� ï1�cð��ø�×´�e � g£Uw�µ{ ��¨ ÕÇU£{�uc�¬_befuvefuva6_bdfdT� � g>R¤Z`¥ � g}_�´vg � ûVdhg£�j¶¢À � ¾
â �v ª*Ù�6´�e � g£Uw�µ{ ��¨ U£{�uc�¬_befuvefuva³dfef§VR�Z�¥zÀß_

x � eh�j´�e � g£Uw�µ{ ��¨ U}_buÔ§�gG� � g³efuV���¬_bdfd�_b��eh{�u�´�e � g£Uw�µ{ ��¨ �v�|wø��Õ¤§vSv�jõög � g£U£{�ÐGÐ³_buV´ ¨ {�Sè�µ{ÓU£{�Ñ ¨ ef�jefu¨ {�S � ��ì��;º �×´�e � g£Uw�µ{ ��¨ Àx � gwu�´vg�ûVuVgl� � g>R¤Z`¥öéçÌr\^Z`nügwuÏ|Ïe � {�uVgwÐÒgwuÏ�B|~_ � e�_b§vdhgj_��y� � g   ��xèÌ �µ{Ê� � eh�é�v�|wø�×´�e � g£Uw�µ{ ��¨ 

4�7�O97�y,]\-%/3012�È1~�/3G_ê;L�5;O9ê;C6M9<
¥®efu±_bdfd ¨×¨ {�S6ÐXSV��� � g£U£{�ÐGÑvefdhg7ol��xyn Ñ � {�Ñ�g � d ¨ ¼ � {�ÐE� � glÐ³_befu�´�e � g£Uw�µ{ ��¨ {b¼²or��xyn 

4�L�z,ET8�7�7�y;]92�K3D�O17d>Ï8%4=�
MND�¨97�8�C;7,D�y
MND�¨97
x � g`ð�íN��x^Üc�~ºÙð}¹ ���¬�×ûVdhgÒ�¬_bÖ2g£�jefu�_�U£U£{�SvuÏ�X� � g9R¤Z�¥ ´�e � g£Uw�µ{ ��¨	  ��xèÌ _buV´TÕ
_buV´Ô� � gwu	� � gè¸²�×�ìë
�G��c�ðëîd�hðyU£{�ÐGÑvefdhgj� � grac_b�µg£x�{~R¤Z`¥üUwd�_��µ�öûVdhg£� 

â � � Uúæ�ac_b�µg£x®{~R¤Z�¥zÀ U£U

Ñ
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â � � Uúæ�ac_b�µg£x®{~R¤Z�¥
Z`g£�µ�µgwuva2g � À U£U
â efuVUwdfSV´vg£�¿æ�ac_b�µg£x®{~R¤Z�¥zÀ �v�
â efuVUwdfSV´vg£�¿æ�ac_b�µg£x®{~R¤Z�¥
Z`g£�µ�µgwuva2g � À �v�

¥®efu±_bdfd ¨�¨ {�SDU}_bu�SV�µg7� � gÊR¤Z`¥ü{�Sv��ÑvSv�}Õ�õyef� � � � gÊ�µU � efÑv�¬_b§vdhgÊefuc�µg � ¼ø_�U£gÊ{b¼zor��xynÍÀ�WLg£g7Ñ±_ � �rà9¼·{ �_bu�g�½v_bÐGÑvdhgj{b¼sor��xynüÐ³_�U � {G�µ{GU£{�u�ûVa~S � g ¨ {�S � R¤Z�¥	ûVdhg£�}À
Ûè_ � uvefuva 
 Y²{�S�U}_bu`{�uvd ¨ SV�µgl� � g9��&=�v ëí����� ·�µ���f�7or��xyn�� ¨ ���µgwÐ e ¼ ¨ {�S�õz_buc�l_ÒR¤Z`¥ {�Sv��ÑvSv�}Àyx � g{�� � g � � ¨ �µ�µgwÐÒ�}Õ
dfefÖ2g6g£U}_b�G{ � �µÑ;g£Uw�ÏÌ^g}_�´¦´v{�uV{��G_bdfdh{úõE� � eh�G{�Sv��ÑvSv�}À	x � gD�
&��v í����� ó�µ���h�9ÐjSV�µ�G§;g´vg�ûVuVg£´9õyef� � � � g Ñ dhgw|2gwdh�pa2g£{�ÐÒgw� ��¨N� ehg � _ � U �Ï¨ � � {}õyu6{�u³ûVa~S � glÞ�À Ñ eh�ö� � gBÐ³_�½�efÐjSvÐ�uÏSvÐj§�g � {b¼dhgw|2gwdh�B_buV´×� � glõö{ � ´v� 


â U ¨ dfefuV´ � ehU}_bd ñ
â � �µg£Uw�µ{ �
â ÐÒ{L´�Svdhg
â ��Sv§vÐÒ{L´�Svdhg
â U ��¨ ���¬_bd
â d�_ ¨ g �

_ � g � g£�µg � |2g£´TÀQY²{�S`U}_bu � gwÐÒ{}|2gX� � g>d�_ ¨ g � dhgw|2gwd®e ¼ ¨ {�S �B  nsx �µU}_buvuVg �B� _��muV{Òt>\^Y�À9Y²{�S`U}_bu`_bdh�µ{� gwÐÒ{}|2gÒ{�uVgG{b¼ö� � gÊÐGeh´v´�dhgGdhgw|2gwdh�}ÕTdfefÖ2gG��Sv§vÐÒ{L´�Svdhg~Õ¤e ¼ ¨ {�SÔ´v{×uV{��luVg£g£´Ô_9|2g ��¨ ´�ef|Leh´vg£´D�µU}_buvuVg �� ehg � _ � U �c¨ ÀzWLg£gm� � gBÐ³_�U � {Êg�½v_bÐGÑvdhgBefuNÑ±_ � �pà7� � _b�ö´vg�ûVuVg£�z� � gBa2g£{�ÐÒgw� ��¨ {b¼�ÐGehU � {   nsx   àÊefu³� � gR¤Z�¥¦���¬_buV´V_ � ´TÀ

Ò
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(cylinder)
cylindrical1 volume

(box ring repeated)
Rsector

box : cubic array repeater :

box : cubic array repeater :

box : cubic array repeater :

module

submodule

crystal :

layer  
1 or 2 box radially arranged for DOI

1 * nr1 * nr2 in the rsector

1 * nm1 * nm2 in the module

1 * ns1 * ns2 in the submodule

¥®efa~S � gXÞ 
 U ¨ dfefuV´ � ehU}_bd ñ�
 _ Ñ dhgw|2gwdh�Ía2g£{�ÐÒgw� ��¨ ¼ó{ � or��xyn � � _b�B_bdfdh{úõÍ�mR¤Z`¥ {�Sv��ÑvSv�}À

í æÀî>ËmÎ�ÃÊÉ ­ ÄÍÌ�Ëïã�ä.åBæ Î�Ë « Å�Äñð ª Æ á ©òàâá ÄÍÂ>ÆÇÃ7ÂjÆ
H;�17�<1L;C;C,L=ó�:Zy,K_7�[1D6M151C,7�4=�1L�óT4´DôO,P;5�:;8�D,C�R%S;H3G´MND186E1L´O;�9D�O�K37�y17�E1D�O9734BO;�97BO;ó9L�-�/10
<N:�C,734�õ�>$8;8;4´D�y,@ö>Ï8,8Z�Q>jH,�T:;4÷MTD18ZE9L�:%4�D�]9D1:�C,D�Ç9C;7\L�y\O;�97´5;ET:6]1D�O17�R%S,H,G´ó97�Ç,51D%K3734
ó�:ZO,�\O;�17�@1L18Zz%MN7�y;O1D�OT:�L�yI>
} F1C;7,D34�7´E97;D�@�O,�17�8�L=M;MN7�y;O97�@�C1:Zy9734�L�<�O,�T:%4�7�[1D6M151C,7m>
}�ø L´]17�E,Ç1L14,:ZO,P
ê18�L�y;O,E1L;C,ê�]97�E;Ç9L34%7�ù
} ú ~´�\-�Ê
ê�K3D�O17,ê=ó9L�E1C%@3ê�K17;L=MN7�O,E;P9ê34�7�O;û3-37�y3K%O,���3ù�8üM
ê�K3D�O17,ê=ó9L�E1C%@3ê�K17;L=MN7�O,E;P9ê34�7�O;ý3-37�y3K%O,���3ùd>Ö8�M
ê�K3D�O17,ê=ó9L�E1C%@3ê�K17;L=MN7�O,E;P9ê34�7�O3þ;-37�y3K%O,���3ùd>Ö8�M
} /�~ôÿ���G
ê�K3D�O17,ê=ó9L�E1C%@3ê�@1D�z3K%�;O97�ET4�ê�y9D6MT7�MTL�zN4%7
ê�K3D�O17,ê=ó9L�E1C%@3ê�@1D�z3K%�;O97�ET4�ê1:6yN4%7�E;O�8ZP9C1:6y,@37�E

Ó



� dhg}_ �m  nsx  s� {b¡¢g£Uw�R¤Z�¥¦RTef§ � _ ��¨

ê�K3D�O17,ê6MNL�zN4%7;ê34%7�O;/9D�O97�E�:�D;C ú D�O17�E
ê�K3D�O17,ê6MNL�zN4%7;ê�]�:%4%ê34�7�O3A3L;C;L�E�E97�@
ê�K3D�O17,ê6MNL�zN4%7;ê�K17;L=MN7�O,E;P9ê34�7�O;�%MND�[{�Z�U>��BM;M
ê�K3D�O17,ê6MNL�zN4%7;ê�K17;L=MN7�O,E;P9ê34�7�O;�%M�:Zy�ùd> M,M
ê�K3D�O17,ê6MNL�zN4%7;ê�K17;L=MN7�O,E;P9ê34�7�O;È971:6K;�;O_�%�U>µM,M
} A�ý�-�Ä ø Ê\��ÄBA´S�-
ê�K3D�O17,ê=ó9L�E1C%@3ê�@1D�z3K%�;O97�ET4�ê�y9D6MT7�86P1C1:6y,@;ET:;8�D;CT�
ê�K3D�O17,ê=ó9L�E1C%@3ê�@1D�z3K%�;O97�ET4�ê1:6yN4%7�E;O�8ZP9C1:6y,@37�E
ê�K3D�O17,ê18ZP9C1:6y,@%E�:;8�D;CN�=ê34%7�O%/ND�O97�ET:�D;C ú D�O17�E
ê�K3D�O17,ê18ZP9C1:6y,@%E�:;8�D;CN�=ê�K17;L6MT7�O,E;P1ê14�7�O;��MTD�[{�ü���.M,M
ê�K3D�O17,ê18ZP9C1:6y,@%E�:;8�D;CN�=ê�K17;L6MT7�O,E;P1ê14�7�O;��M£:Zy{�Z�,ùBM,M
ê�K3D�O17,ê18ZP9C1:6y,@%E�:;8�D;CN�=ê�K17;L6MT7�O,E;P1ê14�7�O;È179:6K;�;O��;ùôM;M
ê�K3D�O17,ê18ZP9C1:6y,@%E�:;8�D;CN�=ê�]�:%4�ê%<3L�ET8�7 ú :6E17�<;E1D=MN7
} ����G\A�H�~´�
ê�K3D�O17,ê18ZP9C1:6y,@%E�:;8�D;CN�=ê�@1D�z,K;�;O97�EN4%ê�y9D6MN7ôEN4%7186O1L�E
ê�K3D�O17,ê18ZP9C1:6y,@%E�:;8�D;CN�=ê�@1D�z,K;�;O97�EN4%ê1:6yN4�7�E;O�Ç1L�[
ê�K3D�O17,ê�EN4%7186O1L�E9ê�59C;D18�76MT7�y;O9ê34%7�O;H,E1D�yN4�C,D�O�:�L�y{�Z����ù�ùôM,M
ê�K3D�O17,ê�EN4%7186O1L�E9ê�K17;L6MT7�O,E;P1ê14�7�O;û,-17�y3K%O;�{�ZùU> M;M
ê�K3D�O17,ê�EN4%7186O1L�E9ê�K17;L6MT7�O,E;P1ê14�7�O;ý,-17�y3K%O;�{���d> M;M
ê�K3D�O17,ê�EN4%7186O1L�E9ê�K17;L6MT7�O,E;P1ê14�7�O3þ%-17�y3K%O;�	�,�d>b�BM;M
ê�K3D�O17,ê�EN4%7186O1L�E9ê34%7�O%/ND�O97�ET:�D;C ú D�O17�E
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