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¾ ����¿ ¾ ����¿ ¾ÁÀ¦ÂrÃ � �Ä¥ÆÅ�»C�Ä¨�®¼¿ÈÇ ¾ ³´¿ ¾ ³´¿  ±®¯ ¦¨�³�É ¾ËÊ  ¦Ìs¿
Í*¨Æ�Ä�Cª·£¡¥§ ±Î À±ÏrÐ{Â ÑrÐ{Â ÀIÒ´ÐÔÓ�Ñ�Õ Â~ÐÔÓ�Ñ~À±Ö Â~Ð¤À±Õ3Ò
�!¼¾À¦× ¹ À±ÏrÐ{Â ÀÄÐÔÕ ÖrÐÙØ·À±Ö�Ú ÑrÐ{Â�Â�Â3Õ Â~ÐÔÖ~À±Õ Ò´Ð{Â�ÒÄÖ
�ÜÛD¼ÞÝ*¹ À±ÏrÐ{Â Â~ÐÙØ ÑrÐÔÑHØ�Õ�Ï ÀÄÐÔÑ�Ú�Ú�Ó Â~ÐÔÑ�Ï�Õ ÓrÐÔÏ~À±Ö
�!¼¾½¦× ¹ ÀÞØ¯ÐÔÓ Â~ÐÔÚ ÀÄÐ¤À±ÚHØ�Ö Â~ÐÔÓ�Ú3Ò�Ø Â~ÐÔÑHØ�Ø ÓrÐÔÑ�Ú�Ö
ß ���·¥ÜÉ Î À±ÏrÐ{Â Â~ÐÔÑ3ÒÄÕ
à Ç­á × ¹¯â ÀÞØ¯ÐÙØ ÀÄÐÔÖ ÀÄÐ�ÒÄÑ~À±Ñ ÀÄÐ{Â�Â3Ï�Ñ Â~ÐÔÑ�Ï~À

Ç x~¡:��« �)���¦��� �oÂQ���EÂ��o«���� � ���oÂf¡�����«�«L�¯������¡���¡:�C���
¶+u�« �BÂ����'�BÂ £¦�'«�� �o�o�¦�
Î�5z¡������¦���C¡:�o�o���o§���¡Ý���EÂ��o«���¡:���o����¡��¤���B�o��pz���B��p�pÛmop?�����o��p�p�pÛwB���B�ª�C¡:��������¡:�o�Ó¡��¤���o��§:�����o�o�Ü���
����ÂÃ�o« �}���B��¡E�����B�ª�¦Â��)�?�î£º����¥Ó�����}� åB£Û�o���o§:�¦�
â p?�����B��p�p�pÛwo���B�ª�o�E���o����«L«��B������� �BÂ ���EÂ��o«���¥á�E�¬�B������� �o�s��������¡������o�}���o��� £Û�o�¦� �!¼¾½ �¯�

¹¤��¨o«�� ³ � psro|�¹¬|��<p�5&5�|}Ë��Î|}r)p?¹�ps|�Ñ^Ô è Ù
�¯�����C�¡  ãÁ°§º�¥§º��� 

�!¼¾½ × ¹ �!¼¾À × ¹
�!¼¾½¦× ¹ Ú�ÚrÐÔÏÄÂ Â~ÐÔÏÄÂ
�!¼¾À × ¹ Ñ3Ò´ÐÔÏHØ ÒÄÑrÐÙØ�Ó
à Ç­á × ¹ Ú3Ò´ÐÙØ·À ÑrÐÔÏ�Ú

µ



¹��o�û�o�¦�B����¡:�¿�������o��ÂÃ� ������¡:�-¡��}���B������ÂÃ�o«����»£���« £¦�o«â�E�����-¥��Ü���-���B�ãrB�ÎrBt £�¡'�o�äb ç w c ¥z���§����o�¦����«�«��}«â�E��§:�¦�¤���o��� w�Ç è Ô¢¹���¨B« �áÅ:Ù�m�¹��B�áÂ��������B���������>�¦£¦������¡��C��«�«5����ÂÃ�o« �¦�¤¥Ó�������o¡:��Â���«�� ÿ��¦�
��¡I�¦ü5�~��«y�o���)����¡��)k~�)å�¨��ÝÂÃ�º���o�<¡��L� À �¯� ©'§:«â�E����ÂÃ¡:�o����¡:�%«�¡)£��E���¦��£¦« ¡:������¡ª���o�¬�o���B����¡:�Ã�Û����§:�¦��m
¹��B�Ã�������o��Â�������� ¡:�û���C��£�������ÂÃ�º�����o���¦��¥������²�����¦£�¡:�B�²À �¯�Ö©'§�«â�������o�¦����£���¡:�I�E�I�Fko� §:���ª�~�E����¡��
³ 7 ´ £�Â ¥Ó�������B�����q�¢¡:��� ��¡:�B§:�q�o�¦������ÂÃ� �o�E����¡:�¿¡��ª���o����¡E�Û��«�£¦��¡:��������£�����¡:�o��mÆ¹��o¡��o§:�q���o�
�E£�£��B����£��Ý¡��>���o� �<ÂÃ�¦���o¡)�Ý����� �B�¢�¦��� ¡�����¡����o�E�Î¡:¨B�Û�E� �o�¦�Ã���Ã�}�B���o��£º�E�����Ã��å)�>�¦����Â��¦�5��w����o�¦������¡�����«
£¦��¡:���v����£���� ¡��o��£º����¨>���B������� �î���B�ª£���« £¦�o«â�3��� ¡��»¡������o�}ÂG�o«Ü�����o« �v��£º�3�����¦�����o§�£¦¡:������£���� ¡��Lm
¹��o�
����ÂÃ�o« �¦�ª¥Ó�����
ÂÃ¡AÁ:���²£¦�'£�«�� £º�E« «���� ����¡����o��Â��������B��� �B§��C¡:���Ü��� ¡��ã¨�����£¦¡:ÂÃ�o�B���¦�Ì£¦¡:�)Ò

����¡:«�« �¦�Í����ÂÃ�o« �û£Û�~���B§:���¦mf¹��o�²�~�3�Û�Ä��£�ü5�o��������� ¡:�¿��� ÂÃ�ã�C��������Â��B« ��¥á�E����¨C¡:�B� ç ´ Â����Lw��£¦¡:ÂÃ�o« ������£��'£�« ��«â���s��� �B§G��¨C¡:�B� ´ mÊíI�Lm<x~��¡:ÂÆ�º�E£Û����Á:�¦�5��wy�å7 µ ¨B���z¥Ó¡:���»¥á��������£¦¡:���o�¦�î¡:��à��)¹
�����C�Ã£¦¡:���Û�����o� �B§»���o�Ý���BÂ ���o�¦��§��ã�E�o�û¹¬|}xq� �)�¢¡:��Â��E����¡:����¡:§:�����o�¦�}¥��Ü��� µ5³ ¨o�Ü����� �B�������Ü� �)���o§
���o�»£¦¡:��������¨o�B��� �o§��B�¦���¦£¦��¡:��Â�¡'�o�o«����¦m�¹��o�»���¦���C��£�����Á����~�����EÂ����������G¡������o�
���B�����î���o�o��£¦¡:������Ò
���>¡��o�o� �B§���¡Ã�o�¦�B����¡:�����>�¦£¦������¥��������B��Ð>�����¦����Â��3å)� ÂG�BÂc���o�¦��§:�����v�����ª« ����������� ��¹���¨B« � µ má¹��o�
�o�E�Û��� �����o��p�p�p<¥z�¦���ª���¦£�¡:���o����¥������î���o�}u�àG5Í�s�'�����¦Â�m

¹¤��¨o«��}Å � 5zu���5;�v�Hu�¹��<àhÑv�Z�v¹���|�ÑS¹��¬u�Ñ�roË�psrBr)ps|�Ñ Ç
�¯�����C�¡  ¸� ±¹¯¥§¨­º3® ß ®¯ ¦¨­³�É ¾ ¬� ¦Ì:¿

À¦Â ÑÄÂ Ø3Â ÕÄÂ À±ÓÄÂ
�ÜÛD¼ÞÝ*¹ Â~ÐÔÚ�Ï�Ú Â~ÐÔÚ�Ó�Ï Â~ÐÔÚ3ÒHÂ Â~ÐÔÚ3Ò�Ø Â~ÐÔÚ3ÒÄÚ
�!¼¾½¦× ¹ Â~ÐÔÚ3ÒÄÓ Â~ÐÔÚ3ÒÄÕ Â~ÐÔÚ�ÕÄÂ Â~ÐÔÚ�Õ�Ñ Â~ÐÔÚ�ÕHØ
�!¼¾À × ¹ Â~ÐÔÚHØ�Ú Â~ÐÔÚ�Ï�Ï Â~ÐÔÚ�ÓÄÂ Â~ÐÔÚ�ÓHØ Â~ÐÔÚ�Ó3Ò
à Ç­á × ¹ Â~ÐÔÚ�Ó�Ó Â~ÐÔÚ3ÒHÂ Â~ÐÔÚ3ÒÄÖ Â~ÐÔÚ3ÒÄÏ Â~ÐÔÚ3Ò�Ò

Ç Ê º3®�¥§ �µ
�Ä¨��¡ºG«¦���¤«¦¹C�¤�Ä¥­£¡º3®åæN£¡¥­ª�� ß �~çè«Þºr½· �é À±ÚHêëÐ

¹¤��¨o«�� µ � �>u��¬u�Ë���¹��Î�vr�|�xV¹�t��-pDÑvà�p¾{�pDà��¬u��²�*��Ñ�r

ì ¹·® íî�¤£¡³3ª´¥ ©�ï:í ¸�¹C�Q»� ¦¨ Ê �Hð~£¤�R¹·� Ê  ±��°­¹¯¨�£�®¯³ Ê º~½¯  ÝNñ� ¦¨��Ä³�  ©Zª¯¨­ ±°­ª·º3�¤½
ò �Ä¥­ª �~«¦���¡  º�ó ¸N ±¹¯¥§¨�º3® ©Z£¤��  º�ó ô` ±��� £�®��~¹·�

µ
Ér«¦�¡ ±° ß ®· ¦¨­³�É ï;�õ ¦¨Æ�Ä¥­£¡º3® µ
¹¯¨­¨­ ±®´¥ ß ®¯ ¦¨­³�É
¾ �G��¿ ¾ ®·°ÆÅH«Æª¼¿ ¾ ¬� ¦Ì:¿ ¾ ½õ¿ ¾nö Ý:¿ ¾ËÊ  ¦Ìs¿

ã ÒÄÕ�ÕrÐÔÏ Â~Ð�Ò�Ø�Ó�Ï Ñ3ÒÄÕ À¦Â�Â À¦Â~Ð{Â µ
���¡º�¨�£¤�G ¦¥§ ¦¨ ÀÄÐÔÕ ÀÄÐ�Ò
ã­ã ÒÄÕ�ÕrÐÔÏ Â~Ð�Ò�Ø�Õ�Õ ÀÞØ�Õ ÑÄÂ�Â Ø¯ÐÔÕ µ
���¡º�¨�£¤�G ¦¥§ ¦¨ ÑrÐ{Â ÀÄÐ�Ò
ã­ã­ã ÒÄÕ�ÓrÐÔÓ Â~ÐÔÓ�Ú�ÓÄÂ Ñ�Ñ�Ñ À¦Â�Â ÓrÐÔÕ Ý*¢sµ ÑrÐ¤À ÀÄÐ�Ò

Ç
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���~�E�6���~�3�»¡��ª��«�«�¡����o�¦�
£����o��m#¹��o� �
«��º���B�Ì��¡��E�V¡9Á�����£�¡:ÂÃ�>�¦�o���3��� ¡��V¡������o�
�¦Ð>��£¦�Ý�B�o�
��¡��B���B����¡:�V��£º�E��������� �o§�¡:�����o�»��« �oÂÃ� �5�oÂ
£����î¡��H���B��§:���E�o�o����������Â��B« �����
���B��£�¡:�����¦���C¡:�o�o���o§�¨o� �B�����o�Lw)£�¡:�B����ü5�o�¦����«��
��¡����'�s����Â��E��� £º�E« «��
�B�o�o�������s��� Â��E��������¡�����«L£º�E��¨C¡:��£���¡����¬����£�����¡:�o��m
¹��o��ü5�o¡E�������o�B£����s�Û��������� �¦�á¥z�¦����¡:¨)�Û�����o���î�o�B�o���á���o���������oÂÃ�B����¡:�»���o�E�z���o�¦�»���������5Á���������«Ü�

�B��¡:�C¡:����� ¡:�o��«C��¡G���o�v�¢����£���� ¡��»¡����o���)����¡��o��� �����¦����£������o§G� �»���o������Â��B« ��w¼� ì ç�� ëªwB¥��o�¦����ë � ����o�z�������o��Â�������� ¡:�Lm¤x~¡:�¤���o�á£�����¨C¡:�����EÂ��o«��Ó���o� ���¢����£���� ¡��G� �?�qì É'm ³ è w����o�á����«â�3�������B�o£��¦���Û�E� ���?�¡E� Ç m ´ è ¨>�¦� �o§Ý�¦������Â
�3�����»�¢��¡:Â^���o��£�¡�Â��~�E��� ��¡:�»¥������»���o���:�<xV�~�E���Bm�¹��o�}§:���E�o�o���������o��§:¡�« �
����ÂÃ�o« �¦�¬�o�����E« ��¡Ý¨C���¦���o������������� ÂÃ� « ���Ó� å)�>�¦��� ÂÃ�������v¡:���~�E�¢�B� �oÂc����¡���¡:�C����b ç ´ c mÓ¹��o�ª���¦���o«Ü����¢¡��}���o�Ý£º����¨>¡���£¦��¡:���Ì���¦£¦��� ¡:�ã¡��á¨C¡����ã� å)�>�¦��� ÂÃ�������Ì��§������Ý��¡�¨C�¦�������}���o��� ´ mÊÅ è ���o���¢¡������o�
§�¡:« ��£¦��¡:���}����£�����¡:����¡î¨C�¦�����������~��� ´ mÊÉ è ¥��o� £Û�û�o¡'£��BÂ��¦�5�������o��§�¡)¡'�����¦�o��¡'�o�o£¦� ¨o��« �Ü�?��¡��<���o�
ÂÃ�¦���o¡'�Lm

�¬�B�¢¡:�����o�~�E����«Ü�:w�� �ã���o�
���o�¦��§��²�����o§����¢��¡�Â ç ´ ��¡ ç ´�´ ����{f�o¡�¡����o���I��å)�>�¦����Â��¦�5����«z�o�E�Û�
£¦¡:�o«���¨C�¬�¢¡��o�o�
���Ã���o�¬« ���������E���o����m�|������B�v¡����o���Î�~���B�����B�v�������B«����<�¢¡:�<¨C¡����Ã« �B���¦��� �oÂh����¡���¡:�C���
�E§:���¦�}¥��Ü���o���î���o�ªü5�o¡����¦���o�B£����s�Û��������� �¦��Á:���s��¥z�¦« «L¥����������o���?¥z¡��¦ÁE��«��~�E���¦���5�o£¦« �������~�E�Û��é~«����
�:�<x�Ò ³ m ³ ���o���<Ñvà�x�Ò Ú {�pÛw�¨C¡����Ì� �o�o��£º�E��� �o§����B�á¡:¨o������Á����Ý« ¡A¥ �o�¦�>�¦�o�o�¦�o£���¡:���o�¦�B����¡:�����B����§E�:m

¹��E¨o« � Ç � Ë��<u�rõ���¬�<àe¹¬|�¹¤u�� 5á��|}ror�rB�N5z¹�ps|�Ñ�r Ç
¸� ±¹¯¥§¨­º3® ß ®¯ ¦¨­³�É © º�¥­���2µ`¨�º3°­°��r ±«Þ¥­£¡º3® ¾ »C�Ä¨�®¼¿

¾ ¬� ¦Ì:¿ �!¼¾½¦× ¹ �!¼¾À¦× ¹ � _ µ �ÜÛD¼ Ý�¹
À¦Â��>À±Ï À¦Â~ÐÔÖ À±ÖrÐ¤À ÖrÐÔÚ�Ú À±ÖrÐ¤À
À±Ï��åÑÄÂ À�ÀÄÐÔÏ À±ÑrÐ�Ò Ø¯Ð¤À±Ó À±ÖrÐÔÓ
ÑÄÂ��åÖÄÂ À±ÑrÐÔÖ À±ÑrÐÔÏ Ø¯ÐÙØ´Ò À±ÖrÐ�Ò
ÖÄÂ���Ø3Â À¦Â~ÐÔÖ À�ÀÄÐÔÕ ÖrÐ�ÒrÀ À�ÀÄÐÔÚ
Ø3Â��åÓÄÂ À¦Â~ÐÔÑ À�ÀÄÐÔÓ Ø¯ÐÔÖ�Ú À±ÑrÐ¤À
ÓÄÂ��åÕÄÂ À¦Â~ÐÔÓ À±ÑrÐ�Ò Ø¯ÐÔÖ�Ñ À�ÀÄÐÔÖ
ÕÄÂ��)À¦Â�Â À¦Â~ÐÔÖ À¦Â~ÐÔÑ ÖrÐÔÕ�Ñ À¦Â~ÐÔÓ
À¦Â�Â��>À±ÏÄÂ À¦Â~Ð�Ò ÕrÐ�Ò ÖrÐÔÚHØ ÕrÐÔÖ
À±ÏÄÂ��åÑÄÂ�Â À�ÀÄÐÔÏ ÕrÐÔÓ ÖrÐÔÕ3Ò Ò´ÐÙØ
©?Ér�C£¤«¦���� ®·«Þ ¦¨�¥­��£¤®�¥}É ¾�� ¿ Ñ�ÖrÐÔÓ ÕrÐÔÕ ÏrÐ{Â À±ÑrÐÔÖ

Ç ¢* ¦¥§ ¦¨��G£¤®· ±½xó ¨�º3�&¥­ª¯ s«Þº3¹·®´¥Z¨��Ä¥§ sº�óî¥­ª¯ �À × £�³3�¤��°­°Z®· ±¹¯¥§¨­º3®���º3®C£¡¥§º�¨N�Ä¥ Ñ�ÓÄÂ «¦���¼£¡³3ª´¥
�C�Ä¥­ª
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175Lu(n,γ� ) 6.29 MeV
�

176Lu(n,γ� ) 7.07 MeV

1.7 MeV
�THRESHOLD

�

197Au(n,γ� ) 6.51 MeV
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V)J���#7? B�BDC�H B�BDC+B TICGF]V
\DJ���#7? QICGF QIC�U TIC�U�\
B�UDJ���#7? \IC�E \IC~V TIC�E�E
T�HDJ���#7? FPC�E FPC�U TIC�T�B
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E��mFPC�E BDCKJ"B�U BDCKJ"BYF BDCKJ)HDJ BDCKJ"BYF
FPC�E���B7J BDCKJ)H�\ BDCKJ"B�\ BDCKJ)H�H BDCKJ"B�Q
B7J���B�HIC�E BDCKJ)T�T BDCKJ"B�Q BDCKJ)H�T BDCKJ)HDJ
B�HIC�E��OB�E BDCKJ)T�U BDCKJ"B�Q BDCKJ)H�T BDCKJ)HDJ
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E��mFPC�E J�C�Q�Q�Q J�C�Q�Q�U J�C�Q�Q�Q
FPC�EY��B7J BDCKJ"B7J BDCKJ�J)U BDCKJ�J)Q
B7Jq��B�HIC�E BDCKJ"B}V BDCKJ"B7J BDCKJ"B�T
B�HIC�Eq��B�E BDCKJ"BYF BDCKJ"B�T BDCKJ"B�U
B�Eq��HDJ BDCKJ"B�Q BDCKJ"B�E BDCKJ"B�\
HDJ���H�E BDCKJ"B�Q BDCKJ"B�E BDCKJ"B�\
H�Eq��TDJ BDCKJ)HDJ BDCKJ"B�E BDCKJ"B�\
TDJ���V)J BDCKJ"B�Q BDCKJ"B}V BDCKJ"B�\
V)J���EDJ BDCKJ"B�\ BDCKJ"B�T BDCKJ"BYF
EDJ���UDJ BDCKJ"BYF BDCKJ"B�H BDCKJ"B�U
UDJ���\DJ BDCKJ"BYF BDCKJ"B�H BDCKJ"B�E
\DJ���B7J�J BDCKJ"B�E BDCKJ"B7J BDCKJ"B}V
B7J�J��>B�HDJ BDCKJ"B}V BDCKJ�J)Q BDCKJ"B�T
B�HDJ��>B�EDJ BDCKJ"B}V BDCKJ�J)\ BDCKJ"B�T
B�EDJ��>BYFDE BDCKJ"B�T BDCKJ�J)\ BDCKJ"B�H
BYFDEq��HDJ�J BDCKJ"B�H BDCKJ�J|F BDCKJ"B�B
HDJ�J���H�H�E BDCKJ"B�H BDCKJ�J)U BDCKJ"B�B

  .3_}#7!&c$a�,+.|c�9;:�¡f@ J�C~V J�C�T J�C~V
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#7^Da�(+13aDc$,w').ÔB
Td�-E BDC�\�H�T�\ QICKJ BDC�U�E�T�\ B�BDC BDCGF[J"B�E QICGF BDCGFDT�E�Q EIC�U
E��mFPC�E BDC�\�B�UDJ EIC+B BDCGFIB�H[V FPC+B BDC�U)F]V�V UIC�H BDCGF]V|\�T TIC~V
FPC�E���B7J HICKJ)Q)FDQ V"C+B HIC+B�TDJ)E UICKJ BDC�Q�T�QDJ EICKJ HICKJ)E[V|Q HIC�\
B7J���B�HIC�E BDC�\[V|T�E TIC+B BDCGFDH�B�T V"C�U BDC�\DJ"B�B TIC�T BDC�\DJ)T�Q HICKJ
B�HIC�E��>B�E HIC+B7J"B�U HIC�\ BDC�Q�U�U�Q TIC�\ BDC�Q)FDQ)F HIC�Q HICKJ)H�UDJ BDC�\
B�E��-HDJ HIC+B�B}V|E BDC�\ HICKJ)T�\)F HIC~V HIC+B7J�J�J BDC�\ HICKJ)Q�H[V BDC+B
HDJ��-H�E HIC�H�U�T�E BDC�E HIC�H�B�H[V HICKJ HIC�TDJ)H�Q BDC�E HIC�H�U)FIB J�C�Q
H�E��-TDJ HIC�HDJ)U�Q BDC�T HIC+B�H�H)F BDC�U HIC+BYFDEDJ BDC�H HIC+BYF]V|T J�C�\
TDJ��ÊV)J HIC+B�\�T�H BDCKJ HIC+B�T[V)J BDC+B HIC+BYF[J)Q BDCKJ HIC+B�U�E�E J�C�U
V)J��-EDJ HIC�H)FDH�T BDCKJ HIC�H�U�T�B BDC�H HIC�H)F[JDV BDCKJ HIC�H�U�Q�H J�C�U
EDJ��-UDJ HIC�H�U�T)F J�C�Q HIC+B�\[V|H BDC�H HIC�H�U�T[V BDCKJ HIC�H[V|T�E J�C�U
UDJ��-\DJ HIC�H�BYF[J J�C�\ HIC�H�H�T�E J�C�Q HIC�H�E�BYF J�C�\ HIC�H�TDJ)\ J�C�E
\DJq�>B7J�J HIC�H�Q)F�F J�C�\ HIC�H�\�Q�Q J�C�Q HIC�TDJ)E�\ J�C�\ HIC�H�Q�\�T J�C�E
B7J�J���B�HDJ HIC+B�Q�\�B J�C�Q HIC�H�E[V|\ J�C�Q HIC�H�T�T[V J�C�Q HIC�H�H�U�\ J�C�E
B�HDJ���B�EDJ � � HICKJ)U�T[V J�C�Q � � HICKJ)U�T[V J�C�Q
B�EDJ���BYFDE � � BDC�Q�E�\�H BDCKJ � � BDC�Q�E�\�H BDCKJ
BYFDE��-HDJ�J � � BDC�Q�H[V|E BDCKJ � � BDC�Q�H[V|E BDCKJ
HDJ�J��-H�H�E � � BDC�\�\�\DJ BDC�E � � BDC�\�\�\DJ BDC�E
TDJ��-\DJ HIC�H�T[V3B J�CGF HIC�HDJ"B�H J�C�U HIC�H�T�Q�B J�CGF HIC�H�H)FDT J�C~V

#7^Da�(+13aDc$,w').>H
Td�-E HIC+B�U�\DJ UICGF BDC�E�E�T�E QIC+B BDCGF[J)\�T UICGF BDC�\�E�U�Q V"C�T
E��mFPC�E BDC�\�H�\DJ TIC�\ BDC�U�E�H)F EIC�E BDCGFIB�B�T V"C�E BDCGFDE�B�T HIC�U
FPC�E���B7J HIC+B7J)U�Q TIC+B HICKJ)H�Q�H V"CGF BDC�Q[V|TDJ TIC�U HICKJ)T�E[V HIC+B
B7J���B�HIC�E BDC�\�\�Q)F HIC~V BDC�\�T�E�\ TIC~V BDC�\�T[V|E HIC�E BDC�\�E)FDE BDC�U
B�HIC�E��>B�E HICKJ)\[VPF HIC�H HICKJ"B�\DJ TIC+B BDC�Q�Q)FDT HIC�H HICKJ)T�E�U BDC~V
B�E��-HDJ HIC+B�Q[V|T BDC�E HIC+B�BYF]V BDC�Q HIC+B�H�B�U BDC~V HIC+B}VPFD\ J�C�Q
HDJ��-H�E HIC�H�\�HDJ BDC�T HIC�H�UDJ�J BDC�U HIC�H)FDH�E BDC�H HIC�H)FDT�H J�C�\
H�E��-TDJ HIC�HDJ"B}V BDC+B HIC+B�T�B�E BDC�T HIC+B�H�U�H BDCKJ HIC+B�E�T�\ J�C�U
TDJ��ÊV)J HIC+B�\�TDJ J�C�\ HIC+B�EDJ|F J�C�Q HIC+B�T)F[J J�CGF HIC+B�E�E�\ J�C�E
V)J��-EDJ HIC�H)F�FDT J�C�\ HIC�H�U�U)F BDCKJ HIC�H�H�Q�H J�C�\ HIC�H�E�E�B J�C�E
EDJ��-UDJ HIC�H�EDJ"B J�C�\ HIC+B�\�H�Q BDCKJ HIC�H�H�T�U J�C�\ HIC�H�H�T[V J�C�E
UDJ��-\DJ HIC�H�B�B�B J�CGF HIC�H�B�H[V J�C�\ HIC�HDJ|FD\ J�C�U HIC�H�B7J"B J�C~V
\DJq�>B7J�J HIC�H)FD\DJ J�CGF HIC�H�\�T�B J�C�\ HIC�H�U�B�B J�CGF HIC�H)FDH�\ J�C~V
B7J�J���B�HDJ HIC+BYFDH�H J�C�\ HIC�H�T�\�T J�C�\ HIC+BYFDH)F J�CGF HIC+B�Q�BYF J�C~V
B�HDJ���B�EDJ � � HICKJ)T�Q[V J�C�\ � � HICKJ)T�Q[V J�C�\
B�EDJ���BYFDE � � BDC�Q[V|T�E J�C�\ � � BDC�Q[V|T�E J�C�\
BYFDE��-HDJ�J � � BDC�\�Q�U�B J�C�Q � � BDC�\�Q�U�B J�C�Q
HDJ�J��-H�H�E � � BDC�\�U�Q�Q BDC�T � � BDC�\�U�Q�Q BDC�T
TDJ��-\DJ HIC�H�TDJDV J�C�E HIC�HDJ)T�H J�C�E HIC+B�Q�Q[V J�C�E HIC�H�B�B�B J�C�T
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#7^Da�(+13aDc$,w').ÔB
Td�-E TICKJ)E)FDQ FPCGF BDC�U�H[V|H QIC�H HIC�H�B�B�T \IC�Q HIC�T�\�Q�E EIC+B
E��mFPC�E HIC�U�UDJ)U V"C�T HIC+B�EDJDV EIC�Q HIC�TDJ)H)F EIC�U HIC~V|T�T�Q TICKJ
FPC�E���B7J TICKJ"B�H�\ TIC�U HIC�\�\�H�T EIC~V HIC�U�E�U�H V"CGF HIC�\)FDQ�T HIC�E
B7J���B�HIC�E HIC�E)FDQ�T HICGF HIC�T�\�\�\ TIC�\ HIC�T)FDE[V TIC+B HIC~VPF[J)H BDC�\
B�HIC�E��>B�E HIC�\�Q�Q�B HIC�E HIC�E�E�T�E TIC�T HICGF]V|H�B HIC�\ HICGFDU�BYF BDC�U
B�E��-HDJ HIC�\�Q�B�Q BDC�U HIC�U�\[V|\ HIC+B HICGF]V|Q�E BDCGF HICGFDQ�T�Q BDCKJ
HDJ��-H�E TICKJ)UDJ)\ BDC~V HIC�Q�\�\�T BDC�\ TICKJ)E�Q�B BDC~V TICKJDV|H�\ J�C�Q
H�E��-TDJ HIC�Q�E�T�\ BDC+B HIC�\[V|T�\ BDC~V HIC�Q�H�B�B BDC�H HIC�Q�B}V|T J�CGF
TDJ��ÊV)J HIC�\�U)F�F J�C�Q HIC�\�H�U�\ BDCKJ HIC�\�Q�E�H J�C�Q HIC�\�U�E�T J�C�E
V)J��-EDJ HIC�Q�E�T�H J�C�Q HIC�Q�H�E)F BDCKJ HIC�Q�E)FDT J�C�Q HIC�Q[VPF[J J�C�E
EDJ��-UDJ HIC�Q�Q�T�\ J�C�\ HIC�Q�B�H�E BDCKJ TICKJ)H�H�Q J�C�Q HIC�Q�\�B}V J�C�E
UDJ��-\DJ HIC�Q�E)F�F J�CGF HIC�Q�U�HDJ J�C�\ HIC�Q�Q)FDT J�C�\ HIC�Q)FIB�H J�C~V
\DJq�>B7J�J TICKJ)H)FDE J�CGF TICKJ�J|FDE J�C�\ TICKJ)E�\�\ J�C�\ TICKJ)TDJ)Q J�C~V
B7J�J���B�HDJ TICKJ"B7J�J J�C�\ TICKJ�J)\�T J�C�\ TICKJ)H)F]V J�C�Q TICKJ"B}V|E J�C�E
B�HDJ���B�EDJ � � TICKJDV|T�T J�CGF � � TICKJDV|T�T J�CGF
B�EDJ���BYFDE � � TICKJ)E[V|H J�C�\ � � TICKJ)E[V|H J�C�\
BYFDE��-HDJ�J � � TICKJ�J)T�\ J�C�Q � � TICKJ�J)T�\ J�C�Q
HDJ�J��-H�H�E � � HIC�Q�B�E�T BDC�H � � HIC�Q�B�E�T BDC�H
TDJ��-\DJ HIC�Q[V|T�B J�C�U HIC�QDJ)U�\ J�C�E HIC�Q�U�\�H J�CGF HIC�Q[V3B�H J�C�T
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Td�-E HIC�Q�U)F�F UIC+B HICKJ�J"B�U FPC�E HIC�HDJ)T�E UIC~V HIC~V�V|U�T TIC�Q
E��mFPC�E HIC�E�Q�U)F TIC�T HIC+B�\�H�\ V"C�U HIC�T[V|\�H V"C�H HIC~V|H�U[V HIC�T
FPC�E���B7J HIC�\�U�U�Q HIC�\ HIC�Q�H�Q�Q V"C�H HIC�U�H�\�U TIC~V HIC�\DJ)E)F BDC�Q
B7J���B�HIC�E HIC�E�Q�T�T HIC+B HIC~V|HDJ)H TICKJ HIC~V|E)F]V HIC~V HIC�EDJ)Q�T BDC~V
B�HIC�E��>B�E HIC�\�Q�T�\ HICKJ HIC�U)FD\�B HICGF HIC�U�Q�T�T HIC+B HICGF�FDH�Q BDC�T
B�E��-HDJ HIC�Q�U)FDE BDC�T HICGFDT�\)F BDCGF HIC�\DJ)Q�Q BDC~V HIC�\�E)FIB J�C�\
HDJ��-H�E TICKJ)U�T[V BDC+B TIC+B�B�B�U BDC�E TICKJ)H�\�\ BDC+B TICKJ)U�B�B J�CGF
H�E��-TDJ HIC�Q�E�T�H J�C�Q HIC�Q�B�T�T BDC�H HIC�\�\�E�U J�C�Q HIC�Q�BYFDU J�C�U
TDJ��ÊV)J HIC�\�U)F]V J�CGF HIC�\�UDJ�J J�C�\ HIC�\�U�U�T J�CGF HIC�\�U�E�B J�C~V
V)J��-EDJ HIC�Q�E�EDJ J�CGF HIC�Q[V|E�B J�C�Q HIC�Q�B�\�T J�CGF HIC�Q�T�QDJ J�C~V
EDJ��-UDJ HIC�Q)FDU�U J�CGF HIC�Q�H�\�T J�C�Q HIC�Q)FDH�Q J�CGF HIC�Q�U�T[V J�C~V
UDJ��-\DJ HIC�Q[V|T�Q J�C�U HIC�Q�E�H�Q J�CGF HIC�Q�T�U�E J�C�U HIC�Q[V|T�E J�C~V
\DJq�>B7J�J TICKJ�J)E�H J�C�U TICKJ�J)E�Q J�CGF TICKJ"B7JDV J�C�U TICKJ�J|FIB J�C~V
B7J�J���B�HDJ HIC�Q)FDHDJ J�C�U HIC�Q�Q�T�T J�CGF HIC�Q�E�\�H J�CGF HIC�Q)FDT�\ J�C~V
B�HDJ���B�EDJ � � TICKJ)T�B�H J�C�U � � TICKJ)T�B�H J�C�U
B�EDJ���BYFDE � � TICKJ)T)FDT J�CGF � � TICKJ)T)FDT J�CGF
BYFDE��-HDJ�J � � HIC�Q�U�\�U J�C�\ � � HIC�Q�U�\�U J�C�\
HDJ�J��-H�H�E � � HIC�QDJ|F[J BDC+B � � HIC�QDJ|F[J BDC+B
TDJ��-\DJ HIC�Q�T�E)F J�C~V HIC�Q�H�B�U J�C~V HIC�Q�H�T�E J�C~V HIC�Q�H)FD\ J�C�H
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Td�mE BDC�\�E�U�Q V"C�T J�CGF V"C~V HIC~V�V|U�T TIC�Q J�C�\ V"CKJ
E��
FPC�E BDCGFDE�B�T HIC�U J�CGF HICGF HIC~V|H�U[V HIC�T J�C�\ HIC~V
FPC�E���B7J HICKJ)T�E[V HIC+B J�CGF HIC�H HIC�\DJ)E)F BDC�Q J�C�\ HIC+B
B7J���B�HIC�E BDC�\�E)FDE BDC�U J�CGF BDCGF HIC�EDJ)Q�T BDC~V J�C�\ BDC�U
B�HIC�Eq��B�E HICKJ)T�E�U BDC~V J�CGF BDC�U HICGF�FDH�Q BDC�T J�C�\ BDC�E
B�E��mHDJ HIC+B}VPFD\ J�C�Q J�CGF BDC+B HIC�\�E)FIB J�C�\ J�C�\ BDC+B
HDJ��mH�E HIC�H)FDT�H J�C�\ J�CGF BDC+B TICKJ)U�B�B J�CGF J�C�\ BDC+B
H�E��mTDJ HIC+B�E�T�\ J�C�U J�CGF J�C�Q HIC�Q�BYFDU J�C�U J�C�\ BDCKJ
TDJ���V)J HIC+B�E�E�\ J�C�E J�CGF J�C�Q HIC�\�U�E�B J�C~V J�C�\ J�C�Q
V)J��mEDJ HIC�H�E�E�B J�C�E J�CGF J�C�Q HIC�Q�T�QDJ J�C~V J�C�\ J�C�Q
EDJ��mUDJ HIC�H�H�T[V J�C�E J�CGF J�C�Q HIC�Q�U�T[V J�C~V J�C�\ J�C�Q
UDJ��m\DJ HIC�H�B7J"B J�C~V J�CGF J�C�\ HIC�Q[V|T�E J�C~V J�C�\ J�C�Q
\DJ��>B7J�J HIC�H)FDH�\ J�C~V J�CGF J�C�\ TICKJ�J|FIB J�C~V J�C�\ J�C�Q
B7J�J���B�HDJ HIC+B�Q�BYF J�C~V J�CGF J�C�\ HIC�Q)FDT�\ J�C~V J�C�\ J�C�Q
B�HDJ���B�EDJ HICKJ)T�Q[V J�C�\ J�CGF BDC+B TICKJ)T�B�H J�C�U J�C�\ BDCKJ
B�EDJ���BYFDE BDC�Q[V|T�E J�C�\ J�CGF BDC+B TICKJ)T)FDT J�CGF J�C�\ BDC+B
BYFDE��mHDJ�J BDC�\�Q�U�B J�C�Q J�CGF BDC+B HIC�Q�U�\�U J�C�\ J�C�\ BDC+B
HDJ�J��mH�H�E BDC�\�U�Q�Q BDC�T J�CGF BDC�E HIC�QDJ|F[J BDC+B J�C�\ BDC~V
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Td�-E H�H�U�UICGF V|HDJ)QIC E�E[V|EIC
E��mFPC�E BYFDH�UICGF TDJ)H[V"C V3B�QDJ�C
FPC�E���B7J B�H�B�EICGF H[VPFDEIC T[V3B�BDC
B7J���B�HIC�E B7J)U�UICGF B�Q�\�BDC H�U)F�FPC
B�HIC�E��>B�E \)FD\ICKJ BYFD\)FPC H[V|T�EIC
B�E��-HDJ FDT�\IC�\ B�E�\)F H�B�B�BDC
HDJ��-H�E UDJ�J�CKJ B�T�U[V"C B�\�T)FPC
H�E��-TDJ E)F[J�C�\ B�H�TDJ�C B�U�U�EIC
TDJ��ÊV)J EDJ�J�C~V B7J|FDQIC B}V|T[V"C
V)J��-EDJ V|T�TIC�T Q)F�FPC�H B�H)F]V"C
EDJ��-UDJ T�\�QIC�U \�U�UIC�T B�B�E�EIC
UDJ��-\DJ T[V|QIC~V F�FDHIC+B B7J)H�\IC
\DJq�>B7J�J H�Q�\IC�T U)FD\ICKJ \�Q)FPCKJ
B7J�J���B�HDJ H�QDJ�C+B U�T�EIC�Q \�U�HIC�\
B�HDJ���B�EDJ H)F]V"C+B E�E�QIC+B \�TDJ�C�Q
B�EDJ���BYFDE H�U�TICGF E�B�HIC~V \DJ�J�C�\
BYFDE��-HDJ�J H�E�HIC�U VPFD\IC�Q F]V|QIC�\
HDJ�J��-H�H�E H[V|\IC�E V|U[V"C�U FDH�HIC�T
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ë ³ � ì)D �/LÁ�Rä�Q�ORm�bg��ORm"bp�ÚÙ�ä¿�/ü�Ml�pbgh�T-T-r�bgc�Ùgbgr�h0�v�Ræk�I�X�Rolh�T-rËÙ/MPr{W�Ë�YOÍS[|_�c~}�[ _�� ��`ÒË ZYÍ�b�_�c�� �

�M_|Ï�Ð<�����oÎ\[�Í<�#u�è�_fbph�T-ceMP_f�¢S+Ta[+[aÙ���Tai îÒ�RS+{ÐÙõw��Rø�w×���
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