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å�é1é3Ð�ÓÕÛGÏ3×�Ô;Ø¾×GÏ1í�ÖSßBÐ_�Gå	÷Sß�îSÛ2ånÛ�Ï3Ð`V ÝGÒ;ÓÕÛG×SÝG×GÔnæ�ÙPÐ�Ï1Ð�ÓBÓ5Ð�Ô�Ï3ØÕß5Ó5Ï1Ð�ÓÕß5Ð�Ó¾â2ã è�×GÐ�Ó5Ô;Ï1Ð�×bæ�ÝàÐ�Ï1×GÐ�á
ë�Ò;Ï3×�æ�Ï3Û�Ð�×Gæ�Ð�Ó5Ð�Ï3Ô;×�Ï3ØÞê�Ò;á³"Þå	í�ÖSÙPÐ�Ï1Ø5æ�Ð�Ï1ß * ÝG×G÷�ßVå�ÚGÖ2�å�×�Ô;Ï3ÔõÏ1ØÕßmî ÛGÐ�Ó�ÙjÏ3Ð�ÛGÐ�ÓÕÝGá[Ð�×GÐ�ÓÕÔ;Ï3Ð�ã
å�ÚGÖ	�å�×GÔ;Ï1Ô#Ï3Ø�ß��	´;Ð�×GÏ1Ð�ÛGÐ�Ó5Ð�×GÐ�ÓÕÔ;Ð�ß5Ï3Ø5í�Ö�Ð�Ó.Ð�Ï1×µP�ÝGå�×�ß.Ï3ØÕß�î ÛGÐ�ØÕß5Ò�Ö2�å	Ýb¶2Ô;Ð�ÓY¶2×GÛGÐ ß.áXå�×�Ð�Ø
Ð�×�ßÕö�Ð�Ó5×�ßÆê;Ò;á·&Lí�Ö�Ù?Ð�Ó * ÝG×�÷SßÞÛGÐ�Ójæ�Ð�Ï1ß5é3Ï1í�ÖGÐ�×õÑ�Ð�Ó�ßvÐ�Ï3é3Ý�×GÔ�ÛGÐ�ÓÆë�Ò;Ï1æ�Ï3Û�Ð�×Gæ�Ð�Ó5Ð�Ï3Ô;×�Ï3Ø5ØÕÐ��LèBÏ1×æ�ÝàÐ�×GÔ�Ð�Ø§V Ð�Ï1ßÕö�Ð�×GØ�ßvÐ�Ó7ñ ê�Ô;é���&¸��c�ýSô�÷
å�×G×àÛ2å�ÖGÐ�ÓPæ�ÝXù�Ó5Ò;Ú�é3Ð�ásÐ�×àÚ&Ð�ÏI÷�é1Ð�Ï1×GÐ�×bâ2ã è�×GÐ�ÓÕÔ;Ï3Ð�×
ö_�ÝGÖGÓÕÐ�×#çàß
 * Ï3Ø5í�Ö�Ð�ÓÕÙPÐ�Ï1Ø5ÐVÝ�×Sß5Ð�ÓÕÖ2å�é3Úõê�Ò;×�Ð ß Ù�åàý� � �÷�Ð Ñ+�
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Î�å�Ø.Ñ�Ð�ÓÕæ�ÙPÐ�Ï3Ô�ÝG×GÔ;Ø�ê;Ð�ÓÕÖ2�å�é�ßv×GÏ1Ø%¯�Á Ð�Ï3×GÐ�Ø+V Ð�ÓÕö å�é1é3Ø�Â Ï3ØÕßnÛGÐ�Ó#PeÝGÒ�ß5Ï3Ð�×Sß�å�Ý�Ø8Ø5Ð�Ï3×GÐ�ÓÃ
 ×�ã
ßvÐ�×GØ5Ï�ß0�å	ß-Ä_Á<ÝG×GÛsÛGÐ�Ó-&LÝGásásÐ7å	é3é3Ð�Ó©
 ×�ßvÐ�×GØ5Ï�ß0�å	ß5Ð�×ïî�ásÏ1ß�ÛGÐ�×GÐ�×àÛGÐ�ÓÕØ5Ð�é3ÚEÐ7ä�Ý�ß5ß5Ð�Ó5æ�ÝGØÕßvå�×GÛ
Å ÛGÏ3ÓÕÐ�÷�ßjÐ�×�ßÕê1�Ò�é3÷�Ð�ÓÕßÆÙjÏ3ÓÕÛ

¯_ÁÆ¨ÇÄ_Á§È�ÉÇÊ%Ä ÊÆË
ÎeÏ3ÐàÔ;Ð�×Gå�ÝGÐ�Ø�ßvÐ³ä�Ð ßvÖGÒ�ÛGÐ#æ�ÝGÓ#,?Ð�ØÕß5Ï3ásáVÝG×GÔdÐ�Ï3×GÐ�ØVØ5Ò�é3í�ÖGÐ�×*Ñ�Ð�Ó5æ Ù?Ð�Ï3Ô;Ý�×GÔ;ØÕê�Ð�ÓÕÖ2�å�é1ß5×GÏ3Ø!ã
Ø5Ð�Ø?ÚEÐ�Ø�ßvÐ�Ö�ß?Û2å�Ó5Ï1×ïî;ÛGÏ1Ð'
 ×�ß5Ð�×GØÕÏ1ß0�å
ßvÐ�×Xå�é3é1Ð�Ó Å Ð�×�ßÕê1�Ò�é3÷�Ð�Ó5×GÛ�Ð�× ��7ÚEÐ�ÓÕÔ��å�×GÔ�Ð7Ï1×Xë�Ò;Ï1×Gæ�Ï1ÛGÐ�×Gæ
æ�Ý Ð�Ï3×GÐ�á Å ÛGÏ3ÓÕÐ�÷�ßVÚEÐ�ê��Ò;é1÷�Ð�Ó5×GÛGÐ�× ��7ÚEÐ�ÓÕÔ�å�×GÔdæ�Ý Ú&Ð�ØÕß5Ï3ásáàÐ�× ñ ð.å	ß5Ðàê;Ò�× Ò;Ú&Ð�×&ô���ÎeÏ3Ð
"7Ò	ß Ù?Ð�×GÛGÏ3Ô�÷�Ð�Ï�ß�ÛGÐ�Óeë�Ò;Ó5ÓÕÐ�÷�ßvÝ�ÓeÛGÐ�ÓÞÜÞ×GØ * Ó5Ð�í�ÖSê�Ð�ÓÕáÌ�Ò;Ô�Ð�×¯Ï3×dë�Ò;Ï1×Gæ�Ï1ÛGÐ�×�æ8Ï3Ø�ßÞÛGå�Ú&Ð�Ï Ò�ö ãö�Ð�×�Ø5Ï3í�Ö�ß5é3Ï3í�Ö��IÎeÏ3Ð�Ø�ÙjÝ�Ó5ÛGÐ.ásÏ1ßjøÆÏ3é1ö�ÐÞÛGÐ�ØÆù�Ó5Ò;Ô;Ó5å�ásáàØ ubÍ6ÎÀÏN{bÍ0Ð�{ ÛGÝGÓÕí�ÖGÔ;Ð ö_�ÝGÖGÓÕßVü�ý�¡
ÿ��
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V ÝGÓh,?Ð�Ø�ßvÏ3ásáVÝG×�Ôàê;Ò�×`ä�ÝGé1ß5Ï * Ò;é�ã ä�Ï3ØÕí�ÖSÝG×GÔ;Ø�ê;Ð�ÓÕÖ2�å�é�ßv×GÏ1Ø5Ø5Ð�×�Ù?å�ÓeÛGÏ1Ð�Ü7ÝGØÕÙPÐ�Ó�ßvÝG×�Ô³ê�Ò;×âIâ2ãåT Ï3×�÷�Ð�é1÷�Ò;ÓÕÓ5Ð�é å	ß5Ï3Ò;×GÐ�× ÛGå�Ø�Ñ�Ð�ÓÕö å�ÖGÓÕÐ�× ÛGÐ�Ó/T*å�Ö�éóîjÝGá 
 ×�ö�Ò;ÓÕáXå	ß5Ï3Ò;×�Ð�×��ÝGÚ&Ð�Ó�Û�Ð�×
ä�ÝGé�ßvÏ * Ò;é ãQ�?Ö2å	Óvå�÷�ßvÐ�Ó#ê;Ò;×òâ2ã ��7ÚEÐ�ÓÕÔ��å�×GÔ�Ð�× Ï1×è�����?Ó æ�Ý Ð�ÓÕÖ2å�é1ß5Ð�×1�ÆÎeÏ1Ð§ä�Ð�Ø5ØÕÝG×GÔÊê�Ò;×
â2ãåT Ï1×G÷�Ð�é1ê;Ð�ÓÕß5Ð�Ï3é1ÝG×GÔ;Ð�× Ò�ÛGÐ�Óæ[ Ï1×GÐmå	Ó * Ò;é å�ÓÕÏ3Ø5å	ßvÏ1Ò;×GÐ�×9Ø5í�Ö�Ï3Ð�Û å	ÝGØ�îPÛ2å Ï3×ÊÛGÐ�×«&LÏ1×GÔ;é1Ð�Ø�ã
& * Ð�÷�ßvÓÕÐ�×ïî	Û1��Ö1�6& * Ð�÷�ßvÓ5Ð�×�Ò;ÖG×GÐPë�Ò;Ï3×�æ�Ï3Û�Ð�×Gæ�Ú&Ð�ÛGÏ3×GÔ�ÝG×GÔGî�ÛGÏ1ÐBÓÕÐ�é1Ð�ê	å�×�ßvÐ�×������?Ó�ã
[ Ï1×GÏ3Ð�×.æ�ÝØÕßvå�Ó5÷7ê;Ò;×Ã[¥Ï3×GÏ1Ð�×.å�ÝGØ å	×GÛGÐ�ÓÕÐ�×8ë.Ð�Ó5×GÐ�× �Ý�Ú&Ð�Ó5é å	Ô;Ð�Ó�ßïÙ�å	Ó5Ð�×��0�7á ÛGÏ1Ð�ä�Ð�ß5ÖGÒ�ÛGÐ�Ð�Ï3×�ÙPÐ�×GÏ1Ô
ê;Ð�Ó5Ø�ß �å�×GÛ�é3Ï3í�Ö�Ð�Ó.æ�Ý`áàå�í�ÖGÐ�× îïÙ?Ð�Ó5ÛGÐ�×§÷SÝGÓÕæsÐ�Ï3× * å;å	Óeè�Ï3Ô;Ð�×GØ5í�Ö2å
ö ßvÐ�×¯ê;Ò;×�â2ãQ&SßvÓvå	ÖGé3ÝG×�ÔÓ5Ð�÷
å * Ï1ß5ÝGé3Ï1Ð�Ó�ßmîïÚEÐ�ê�Ò;Ó8Û2å	Ø8ÜÞÝ�ØÕÙPÐ�ÓÕß5Ð�ê�Ð�ÓÕö å	ÖGÓ5Ð�×ìØÕ÷�Ï1æ�æ�Ï3Ð�Ó�ß�ÙjÏ1Ó5Û1�{ÎeÏ1Ðàå	ÝGØÕö��ÝGÖ�Ó5é3Ï1í�ÖGÐsáXå
ãßvÖ�Ð�áàå	ßvÏ1Ø5í�ÖGÐ»,?Ð�Ø5í�ÖGÓÕÐ�Ï3Ú�ÝG×GÔXÛ�Ð�Ó âIâIãUT Ï3×G÷	Ð�é1÷�Ò;ÓÕÓ5Ð�é3å	ßvÏ1Ò;×GÐ�×G¶2×GÛGÐ ß7áàå�×³Ï3×§ü�ý�ç
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,?Ð�Ï�Ð�Ï1×GÐ�á·Ð�é3Ð�÷Sß5Ó5Ò;áàå�Ô;×�Ð�ßvÏ1Ø5í�ÖGÐ�× ��7ÚEÐ�Ó5Ô;å�×GÔ`æ�ÙjÏ1Ø5í�ÖGÐ�×ìæ Ù?Ð�Ï7ë�Ð�Ó5×Gæ�ÝGØÕß��å�×GÛGÐ�×ÊÏ3Ø�ß�ÛGÏ1Ð
è�áàÏ1Ø5ØÕÏ3Ò;×nÐ�Ï1×GÐ�Ø{âIãaPeÝ2å�×�ßvØ�ÛGÐ�Ó ä�ÝGé1ß5Ï * Ò;é3Ò�Ó5ÛG×SÝG×GÔhíVÜÞÝGØ�Ù�å	ÖGé3ÓÕÐ�Ô;Ð�é3×VÝG×�ß5Ð�ÓÕÙPÒ;Ó�ö�Ð�×1��ÎeÏ1Ð ãØ5Ð7Ó5Ð�Ø5ÝGé�ßvÏ3Ð�Ó5Ð�×õå�ÝGØPÛGÐ�ÓPèBÓÕÖ2å�é�ßvÝG×GÔ�ÛGÐ�Ø�ÎeÓ5Ð�Ö�Ï3á * ÝGé3ØÕÐ�ØBÝG×GÛ#Û�Ð�×#ù å�Ó5Ï�ß0�å	ß5Ð�×#ÛGÐ�Ø?Ð�é3Ð�÷�ß5Ó5Ï�ãØ5í�Ö�Ð�×�Ú�æ�ÙZ�IáXå	Ô;×GÐ�ß5Ï3ØÕí�ÖGÐ�×9¢2Ð�é3Û�Ð�Ø.ñ Ø5�2æ��Ò,h��ü�ý6îLî�(� �ÿ ô�{

ïÒð�ñ ­ ðKòÀïKó í óôð�ñDõöðKò ñUí±÷¨ø �ô�ù ú·¨ìú ñ ­±ú ò

û ñ ¨ ñ®­�ô
ü û ò {[ö_�ÝGÓØ¥+í�ãQ&�ß5Óvå�Ö�é3ÝG×GÔ
û ñ ¨ ñ®­�ô
ü�ý�þ û ò {[ö_�ÝGÓ`ÿôí�ãQ&�ß5Óvå�ÖGé1ÝG×GÔÀ�

& * Ï1× ð�� î(áàå�Ô;×GÐ ßvÏ1Ø5í�ÖGÐ9PeÝ2å�×�ßvÐ�×Gæmå	ÖGéØú � ÝG×GÛÊù å�Ó5Ï�ß0�å	ß û � ÚEÐ�ØÕí�ÖGÓ5Ð�Ï3ÚEÐ�× Ü7×�ö å�×GÔ�Ø5æ�Ý�ãØÕßvå�×GÛ Å ÝG×GÛ�è�×GÛGæ�ÝGØÕßvå�×GÛ��§ÛGÐ�Ø�ë�Ð�Ó5×�Ð�ØS�ïÎeÏ3Ð�ä�ÝGé1ß5Ï * Ò;é3Ò�Ó5ÛG×SÝG×GÔæí�ÝG×GÛ�ÛGÐ�ÓYúXãåT§Ð�Ó�ßÚEÐ�æ�Ð�Ï3í�ÖG×�Ð�×�ÛGÏ1Ð�&�ß5Óvå�Ö�é3ÝG×GÔÆ×2�å�Ö�Ð�ÓS�	ÎeÏ3Ðn,?Ð ßvÓ5å�í�Ö�ßvÝG×GÔÞÛGÐ�Ó�èBÏ1×�ßvÐ�Ï1é3í�ÖGÐ�×Lã ��ÆÚ&Ð�Ó5Ô�å	×GÔ;Ø5Ó5å	ßvÐ�×
ñ ×Gå�í�ÖÌT Ð�Ï3ØÕØ5÷�Ò * ö!î Ø5�ïë.å * ���SôPö_�ÝGÓÞÐ�é3Ð�÷�ß5Ó5Ò;áàå�Ô;×GÐ ßvÏ1Ø5í�ÖGÐ ��7ÚEÐ�Ó5Ô;�å�×GÔ;ÐVé1Ï3Ð ö�Ð�ÓÕßÆ×SÝG×�Ô;ÓÕÒ;ÚEÐÜÞÚ�Ø5í�Ö2�å	ß5æ�ÝG×�Ô;Ð�×¯Û2å�Ó6�ÝGÚ&Ð�Ó�îEÙjÏ3Ð�Ù?å�ÖGÓÕØ5í�ÖGÐ�Ï3×Gé1Ï3í�Ö�áO�Ò;Ô;é1Ï3í�ÖGÐ�ä�ÝGé�ßvÏ * Ò;é ãQ�?Ö2å�Ó5å�÷�ßvÐ�Ó5Ï3Ø�ßvÏ1÷�Ð�×Ø5Ï1×GÛ1�	Î�å�ÚEÐ�Ï�æ�Ð�Ï1Ô�ß¾ØÕÏ3í�Öïî
Û2å�.ÞÐ�é3Ð�÷�ßvÓ5Ï1Ø5í�ÖGÐ§&�ßvÓ5å�ÖGé3Ý�×GÔeÝGá]æ�ÙPÐ�Ï2ð.Ó��Ò�.;Ð�×�Ò;Ó5ÛG×SÝG×�Ô;Ð�×VÙ?å�ÖGÓ!ã
Ø5í�Ö�Ð�Ï3×�é3Ï3í�Ö�Ð�ÓÆÏ3ØÕßÞå�é1ØÆáàå�Ô;×�Ð�ßvÏ1Ø5í�ÖGÐ+&�ßvÓ5å�ÖGé1ÝG×GÔsÛGÐ�ÓÕØ5Ð�é1Ú&Ð�×�ä�ÝGé�ßvÏ * Ò;é3å�Ó5Ï�ß0�å	ß�îLÝ�×GÛdÛ2å�.sÛGÏ1Ðè�Ó5Ö2�Ò�Ö�Ý�×GÔ�ê;Ò;×9í�ÝGá Ð�Ï1×GØ Ð�Ï1×GÐÞÑ�Ð�Ó5Ó5Ï1×GÔ;Ð�Ó5ÝG×GÔ�Û�Ð�Ó ��7ÚEÐ�ÓÕÔ�å�×GÔ�ØÕÙ?å�ÖGÓ5ØÕí�ÖGÐ�Ï1×Gé3Ï1í�ÖG÷�Ð�Ï1ßÆÝGá
ö_�ÝG×�ö¾ð�Ó��Ò�.;Ð�×GÒ;ÓÕÛG×SÝG×GÔ;Ð�×�ÚEÐ�ÙjÏ1Ó5÷�ß���Ñ�Ð�Ó5Ô;é1Ð�Ï1í�ÖSßjáàå�×³ÛGÏ1ÐeÓ5Ð�Ø5ÝGé�ßvÏ3Ð�Ó5Ð�×GÛGÐ�×9[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�Ó5×
ö �ÝGÓ?ê�Ð�ÓÕØ5í�ÖGÏ1Ð�ÛGÐ�×GÐVä�Ý�é1ßvÏ * Ò�é3Ò;ÓÕÛG×SÝG×GÔ;Ð�×#áàÏ�ß�ÛGÐ�ÓÆð.Ó �Ò�.;Ð�×GÒ;Ó5Û�×�Ý�×GÔbÛGÐ�Øjë�Ò;Ï1×Gæ�Ï1ÛGÐ�×Gæ�æ�Ð�Ï1ßÕãö�Ð�×�ØÕßvÐ�Ó5Ø#ê�Ò;×Ùc�  ^ ×GØ�î�Ø5Ò æ�Ð�Ï1Ô�ßõØÕÏ3í�ÖïîPÛ2å�.*Ï���Û1�Ò�Z�PÐ_� * Ð�ÓÕÏ3ásÐ�×�ßvÐ�é3é7×�Ý�Ó &�ßvÓ5å�ÖGé1ÝG×GÔ*ásÏ1ß
í ó ý�Ú&Ð�Ò;Ú2å�í�Ö�ß5Ð�ßeÙjÏ1Ó5Û1���Æ×Sß5Ð�ÓÆÑ�Ð�Ó5×Gå�í�ÖGé �å	Ø5Ø5Ï1Ô;ÝG×GÔsÛGÐ�ÓÞÖ �Ò;Ö�Ð�Ó5Ð�×dä�Ý�é1ßvÏ * Ò�é3Ò;ÓÕÛG×SÝG×GÔ;Ð�×Ð�ÓÕÔ;Ð�ÚEÐ�× Ø5Ï1í�Ö�å	é3Ø5ÒbÛGÏ1Ð�Ï3× $�å�Ú&Ð�é3é1Ð�(b�dc8å�×�Ô;Ð�Ô;Ð�Ú&Ð�×GÐ�×�ä�ÝGé�ßvÏ * Ò;é1Ò;Ó5Û�×�Ý�×GÔ;Ð�×��

¢h�ÝGÓÆÐ�Ï1×GÐ�× ��7ÚEÐ�ÓÕÔ��å�×GÔàÔ;Ð�ásÏ3ØÕí�ÖSß5Ð�Ó7ä�ÝGé�ßvÏ * Ò;é1Ò;Ó5ÛG×SÝG×�Ô�Ï3ØÕßÆÛ2å	ØÞä�Ý�é1ßvÏ * Ò�é3ásÏ3Ø5í�ÖSÝG×�Ô;Ø�ãê;Ð�Ó5Ö2�å	é1ßv×�Ï3Ø��8Ð�Ï3×³ädå6.bö��Ý�Ó ÛGÏ3ÐZ&Sß0�å�ÓÕ÷�Ð�ÛGÐ�Ó7ä�Ï3Ø5í�ÖSÝG×�ÔÀ�2è�Ø Ï3ØÕß�ÛGÐ5¶2×�Ï3Ð�Ó�ßs�ÝGÚEÐ�Ó ÛGÐ�×ÌPeÝGÒ	ã
ßvÏ1Ð�×�ßvÐ�× å�ÝGØ ÛGÐ�á ��7ÚEÐ�ÓÕÔ�å�×GÔ�Ø5áàå	ßvÓÕÏd�LÐ�é1Ð�ásÐ�×�ß�ÛGÐ�Ó`&�ßvÓ5å�ÖGé1ÝG×GÔVásÏ1ß���ÓÕÛG×SÝG×GÔWí õ c�ÝG×GÛ
ÛGÐ�á,áàÏ�ß��eÓ5ÛG×SÝG×�ÔGí	�2è�ØÆÐ�Ó5Ô;Ï1Ú�ßjØ5Ï1í�Ö
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ä�Ï�ßÆå�×GÛGÐ�Ó5Ð�× T§Ò;ÓÕß5Ð�× ÛGÐ�Ó'PeÝGÒ�ß5Ï3Ð�×�ßZc0ÈLñ®c õ � ^ ôBÔ;Ï1Ú�ßjÛGÐ�×�Ü7×Sß5Ð�Ï1éïÛGÐ�ÓÆÎeÏ * Ò;é1ØÕß5Óvå�ÖGé1ÝG×GÔå�×³ÝG×GÛD� ^ È�ñ®c õ � ^ ôBÛGÐ�×£PeÝ2å�Û�Ó5Ý * Ò;é å	×Sß5Ð�Ï1é¾ñ ÚEÐ�Ïlí-¨wc
ô��ÎeÏ3Ð�ä�Ð�Ø5ØÕÝG×GÔÞÐ�Ï3×GÐ�Ø ä�ÝGé1ß5Ï * Ò;é3ásÏ3ØÕí�Ö�Ý�×GÔ;ØÕê�Ð�ÓÕÖ �å�é1ß5×GÏ3ØÕØ5Ð�ØïÏ3Ø�ß�×SÝGÓ Û2å	×G×�á �Ò;Ô;é1Ï3í�Öïî Ù?Ð�×G×ÛGÏ1Ðsè�ásÏ3ØÕØ5Ï3Ò�×¯Û�Ð�ÓnÚ&Ð�Ò;Ú2å�í�Ö�ßvÐ ßvÐ�×*âIãaPeÝ2å�×�ßvÐ�×*å�×GÏ1Ø5Ò�ß5Ó5Ò * Ï1ØÕß�� ÎeÏ1Ð�Ø�ßvÓÕÏFEEßnæ�Ýïî¥ö å�é1é3Ø�ÛGÐ�Ó
V ÝGØ�ß�å�×GÛ î�å�ÝGØ ÛGÐ�á ÛGÏ3Ð¾â2ã è�ásÏ3ØÕØ5Ï3Ò�×eÐ�Ó�ö�Ò;é3Ô�ß�îyå�ÝGØÕÔ;Ð�ÓÕÏ3í�Ö�ßvÐ ß{Ï3ØÕß�îmÛ1��Ö1�yÚEÐ�Ï�Ð�Ï1×GÐ�Ó¥Ý�×GÔ;é3Ð�Ï3í�ÖGÐ�×
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 Ø�ß#Ð�Ï1×ö& * Ï3×ÊÛ�Ð�ÓXÝ�×Sß5Ð�ÓÕØ5ÝGí�Ö�ßvÐ�× ë.å�ØÕ÷
å�ÛGÐ�×�Ï3í�Ö�ßXÚEÐ�÷
å�×�×Sß�î?ØÕÒ§ÙPÐ�Ó5Û�Ð�× å�é1é3Ð³Ð�Ó!ã
é3å�ÝGÚ�ß5Ð�×9& * Ï1×GÖ? * Ò�ß5ÖGÐ�ØÕÐ�× Ô;Ð�ß5Ð�ØÕß5Ð�ßS�&øØ * Ò�ß5ÖGÐ�ØÕÐ�×ïî2Û�Ï3Ð�ásÏ1ß�Û�Ð�ÓjÐ�� * Ð�Ó5Ï1áàÐ�×�ßvÐ�é1é3Ð�×

 ×�ßvÐ�×GØ5Ï�ß0�å	ß5ØÕê�Ð�ÓÕß5Ð�Ï1é3ÝG×GÔsÝG×�ê;Ð�Ó5Ð�Ï3×SÚ2å�ÓÆØ5Ï1×GÛïîGÙPÐ�Ó5Û�Ð�×�ê�Ð�Ó�Ù?Ò;Ó�ö�Ð�×1�

� V&ÙjÏ1Ø5í�ÖGÐ�× Ð�é3Ð�÷�ßvÓ5Ï1Ø5í�ÖGÐ�Ó�ÝG×�Û áXå	Ô;×GÐ�ß5Ï3ØÕí�ÖGÐ�ÓÌ&�ßvÓ5å�ÖGé3Ý�×GÔÊásÏ1ß Ô;é1Ð�Ï3í�Ö�Ð�á í ÷	å	×G×
×GÏ1í�Ö�ßPÝ�×Sß5Ð�ÓÕØ5í�ÖGÏ1Ð�ÛGÐ�×XÙ?Ð�Ó5ÛGÐ�×1��$�ÓÕÒ�ßvæ�ÛGÐ�á ÷
å�×G×àÏ3×W& * Ð�æ�Ï å�é�ö �å�é3é1Ð�×�å�Ý�ØBÛ�Ð�á Ð�ÓÕáàÏ�ßÕã
ß5Ð�é1ß5Ð�×�ä�ÝGé1ß5Ï * Ò;é�ã ä�Ï3ØÕí�ÖSÝG×GÔ;Ø�ê;Ð�ÓÕÖ �å�é�ßv×GÏ1ØÆÛ�Ï3Ó5Ð�÷�ß�å�Ý�ö¾ÛGÏ3Ðnù¾å�ÓÕÏ1ß �å	ßÞÐ�Ï3×GÐ�ØÞÛGÐ�ÓÞÚEÐ�ß5Ð�Ï�ãé1Ï3Ô�ß5Ð�×9V ÝGØÕß��å�×GÛGÐnÔ;Ð�Ø5í�ÖGé1Ò;Ø5ØÕÐ�×�ÙPÐ�ÓÕÛGÐ�×1�¸
 ×�Û�Ï3Ð�ØÕÐ�ÓÆÜÞÓÕÚ&Ð�Ï1ßjßvÓ5å	ßÆÛGÏ3Ð�Ø5Ð�Ó'¢Iå�é3é é3Ð�Ï1ÛGÐ�Ó
×GÏ1í�Ö�ßså�Ý�ö!î Ð�Ø�ö_�ÝGÖGÓÕß5ÐÃRÕÐ�ÛGÒ�í�Ö<Ð�Ï1×9Ï1×GÛGÏ1Ó5Ð�÷�ß5Ð�ØVÜ7Ó5Ô;ÝGásÐ�×�ßså�ÝLö7Û�Ï3Ðõù¾å	Ó5Ï1ß��å	ß�Ð�Ï3×GÐ�Ø
ÝG×�ß5Ð�Ó5ØÕÝGí�Ö�ßvÐ�×µV ÝGØÕßvå�×GÛGÐ�Ø�ñ ØS�N&¸�2þ�ç�ô��

Î�å�ÛGÏ3ÐjÜÞÝ�ØÕÙPÐ�ÓÕß5ÝG×GÔ8ê�Ò;×àë.Ò�Ó5Ó5Ð�é å	ß5Ï3Ò;×�Ø5Û2å	ß5Ð�×básÐ�ÖGÓÕÐ�Ó5ÐjÜ7Ó5ÚEÐ�Ï1ß5Ø5ØÕí�ÖGÓ5Ï�ß5ßvÐjÚEÐ�Ï1×GÖ2å�é�ßvÐ�ß
ÚEÐ�ê;Ò�Ónè�ÓÕÔ;Ð�ÚG×�Ï3Ø5ØÕÐsê�Ò;Ó5é1Ï3Ð�Ô;Ð�×ïî¥Ð�ÓÕö�Ò;é1Ô�ßvÐ8Ð�Ï3×�Ð ��ÆÚ&Ð�Ó * Ó �Ý�ö�ÝG×GÔ ÛGÐ�Ó8Î�å	ß5Ð�×1�ïÎ�å�æ�Ý`ÙjÝGÓ5Û�Ð�×ÛGÏ1Ð#ë�Ò;Ï3×�æ�Ï3Û�Ð�×Gæ�Ð�× ÛGÐ�ÓVÏ3×�ßvÐ�×GØ5Ï�ß0�å	ß5Ø5Ø�ß�å�ÓÕ÷�Ð�× ÓÕÐ�Ï1×GÐ�× ¥8ýyçD¥Vý�ënå	Ø5÷
å�ÛGÐ�× ÛGÐ�Óbð�Ó5Ý�×GÛGæ�Ý�ã
ØÕßvå�×GÛGÚGå�×GÛGÐjÏ3× z�{ �?Ó�ÚEÐ�×SÝ�ß5æ�ß��?
 Ö�Ó5ÐjÐ�� * Ð�Ó5Ï1áàÐ�×�ßvÐ�é1é3Ð�×#
 ×Sß5Ð�×GØÕÏ1ß��å	ßvØ�ê;Ð�Ó�ßvÐ�Ï3é3Ý�×GÔ;Ð�×sÙjÝGÓ5Û�Ð�×Ô;Ý�ßjÓÕÐ * ÓÕÒLÛ�ÝGæ�Ï1Ð�ÓÕßÆÚEÐ�Ï1T§Ð�Ó�ßvÐ�×³ê;Ò�×dýD� ��ñ�(�ôBÚGÏ3Ø7ýD� ¡�ñ�(�ô(ö_�ÝGÓjÛGÐ�×O,?ÓÕÐ�Ï�ßvÐ�× * å�Óvå	áàÐ ßvÐ�Ó�Iu�
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DCO-pattern (1675, 1106) keV

(1675, 1106) keV
4-->4-->2; χ2=0.2, σ=4.24, δ1=0.018, δ2=0.000

4-->4-->2; χ2=1.3, σ=12.07, δ1=−1.176, δ2=0.000
4-->4-->2; χ2=9.4, σ=0.50, δ1=−1.363, δ2=0.000
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ë�Ò;á * é3Ð�áàÐ�×Sß��å�Ósæ�ÝGÓõä�Ð�Ø5ØÕÝG×GÔ<ê;Ò;×öT Ï1×G÷�Ð�é3÷�Ò�Ó5Ó5Ð�é å	ß5Ï3Ò;×�Ð�×ÊØ�ßvÐ�é3é1ßXÛGÏ3Ð�ä�Ð�ØÕØ5ÝG×�ÔìÐ�Ï3×GÐ�Ó
ÜÞ×�Ó5Ð�Ô�ÝG×GÔ;Ø�ö�ÝG×G÷�ßvÏ1Ò;×�Ð�Ï3×GÐ.ä�Ð�ßvÖ�ÒLÛGÐnæ�Ý�Ó`& * Ï3×SÚEÐ�Ø�ßvÏ3ásáVÝG×�Ôbå�×GÔ;Ð�Ó5Ð�Ô	ßvÐ�ÓÆë�Ð�ÓÕ×Gæ�Ý�ØÕß0�å	×GÛGÐÛ2å�Ó�î Ú&Ð�Ï(ÛGÐ�ÓnÛGÐ�Ó�ä�ÝGé�ßvÏ * Ò;é1í�Ö2å�Ó5å�÷�ßvÐ�Ó.ÛGÐ�Ó+V Ð�ÓÕö®�å�é1é3ÐV÷	Ð�Ï1×GÐæ�jÒ;é1é3Ð�Ø * Ï3Ð�é�ß��1T �å�Ö�Ó5Ð�×�Û ÛGÏ1Ð
T Ï3×�÷�Ð�é1÷�Ò;ÓÕÓ5Ð�é å	ß5Ï3Ò;×GÐ�×³÷�Ð�Ï1×GÐ.ê;Ò;é1é3ØÕß �å�×GÛGÏ1Ô;Ð�× 
 ×�ö�Ò�áXå	ß5Ï3Ò;×�Ð�× �ÝGÚEÐ�ÓjÛGÏ3ÐÃ& * Ï3×GØ7å�×GÔ;Ð�Ó5Ð�Ô�ßvÐ�Ó
"7Ï�ê;Ð�å�ÝGØPê�Ò;×|z�{��?ÓBé3Ï1Ð�ö�Ð�Ó5×s÷�Ò;×G×�ß5Ð�×ïîLÐ�Ó5Ô;å�ÚXÛGÏ1ÐjÚ&Ð�Ï3á¹¸Æ��º2��»�¼	½'½�ã è©� * Ð�Ó5Ï1áàÐ�×Sß�ê�Ð�Ó5ásÐ�Ø!ãØ5Ð�×GÐXÜ7×GÓ5Ð�Ô;ÝG×GÔ�ØÕö�ÝG×G÷�ß5Ï3Ò;×*Û�Ï3Ó5Ð�÷�ß8Ð�Ï3×Gæ�Ð�é3×�Ðæ"ÆÏ1ê;Ð�å�ÝGØ * Ï3×GØ5� ÜÞÝGí�Ö*Ö�Ï3Ð�Ó.Ù?å�Ó�Ð�Ø8×GÒ	ß Ù?Ð�×LãÛGÏ1ÔGî&Û�Ï3Ð�ä�Ð�Ø5ØÕÝG×GÔ Ï3×dâIâ2ã!ë�Ò;Ï3×�æ�Ï3Û�Ð�×Gæ�ÛGÝGÓ5í�Ö�æ�Ý�ö��ÝGÖ�Ó5Ð�×�� ÎeÏ3Ð8ÓÕÐ�é3å	ßvÏ�ê;Ð�×ÌT Ï1Ó5÷SÝG×GÔ�Øs¾SÝGÐ�Ó!ã
Ø5í�Ö�×GÏ1ßÕßvÐeö_�ÝGÓ�Û�Ð�×³ÝG×�ßvÐ�Ó5Ø5Ý�í�ÖSß5Ð�×dÜ7ÝGØ5Ô;å�×GÔ;ØÕ÷	å	×2å�éïÛGÐ�Ó�ñK¿�øÆÐ�î�×&ô-�jÐmå�÷�ßvÏ1Ò;×#é3å�Ô;Ð�×ÃRÕÐÞ×2å�í�Ö
&�ß5Óvå�ÖGé1Ð�×GÐ�Ó5Ô;Ï1Ðjæ�ÙjÏ3ØÕí�ÖGÐ�×õÐ ß Ù�åWc�À ÝG×GÛÌc� \À,ñ Ø5�LÜ7ÚGÚ1�LýD�dc	ô�îSØÕÒVÛ2å�.nÒ;ÖG×GÐÞë�Ò;Ï3×Gæ�Ï3ÛGÐ�×Gæ ã
ÚEÐ�ÛGÏ1×GÔ;ÝG×GÔàÛGÏ3Ð%,?Ð�Ò�Ú2å�í�Ö�ßvÝG×�ÔõÛGÐ�Ó ��7ÚEÐ�Ó5Ô;�å�×GÔ;Ðnê;Ò;×Ì
 ×�ß5Ð�Ó5Ð�Ø5ØÕÐ�×GÏ3í�Ö�ßeáO�Ò;Ô;é1Ï3í�Ö Ô;Ð�ÙPÐ�ØÕÐ�×
ÙÃ�å�ÓÕÐ��
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,?Ð�ÏnÐ�Ï1×GÐ�Ó9¢2ÝGØ5Ï1Ò;×GØ�ê;Ð�ÓÕÛ2å�á * ö�ÝG×GÔ�Ø5Ó5Ð�å�÷�ßvÏ1Ò;× Ø�ßvÐ�Ï1Ô�ß�ÛGÐ�Ó�ÎeÓ5Ð�ÖGÏ3á * ÝGé1Ø��ÝGÚEÐ�Ó�ßvÓvå	ÔìásÏ1ßÙ?å�í�ÖGØ5Ð�×GÛGÐ�Óàù�Ó5Ò0RÕÐ�÷�ßvÏ1é3Ð�×�Ð�Ó5Ô�Ï3Ð���Î�å�ÛGÝ�Ó5í�Ö*ÙPÐ�Ó5Û�Ð�×ÆV ÝGØÕß��å�×GÛGÐõásÏ1ß�Ô;Ó��Ò�.;Ð�ÓÕÐ�á & * Ï3× ÚEÐ�ÏÖ2�Ò;Ö�Ð�Ó5Ð�Ó &�ß5Óvå�ÖGé1Ð�×GÐ�Ó5Ô;Ï1Ð�Ø�ß0�å�ÓÕ÷�Ð�ÓõÚEÐ�ê��Ò;é1÷�Ð�ÓÕß��Pè�Ï3×GÐÌ& * Ï3×SÚEÐ�Ø�ßvÏ3ásáVÝG×�Ô§ö_�ÝGÓ#Ð�Ï3× Ô�Ð�Ô;Ð�Ú&Ð�ã×GÐ�Øs"7Ï1ê�Ðmå�Ý Ï1ØÕßbå	é3Ø5Ò�áÌ�Ò;Ô�é3Ï3í�Ö§ÛGÝGÓÕí�Ö9Û�Ð�× Ñ�Ð�ÓÕÔ;é3Ð�Ï3í�Ö*ØÕÐ�Ï3×�Ð�Øs,?Ð ê1�Ò�é3÷�Ð�Ó5ÝG×�Ô;ØÕê�Ð�Ó5ÖGå�é1ß5Ð�×GØ
ásÏ1ß�ÛGÐ�á·Ñ�Ð�ÓÕÖ2å�é1ß5Ð�× ö_�ÝGÓ�"7Ï�ê;Ð�å�ÝGØsáàÏ�ß�Ú&Ð�÷
å�×G×�ßvÐ�á & * Ï3×���Î�å�ØVÑ�Ò;Ó5ÖGå�×GÛGÐ�×GØ5Ð�Ï3×ÊÒ�ÛGÐ�Ó
¢2Ð�ÖGé1Ð�×#ê�Ò;×³Ø5Ò;é1í�ÖGÐ�×/�jÐ�ö�Ð�ÓÕÐ�×Gæ�×GÏ1ê�Ðmå�Ý�ØÆÚEÐ�Ø�ßvÏ1áàá8ß?Ø5Ò;ásÏ1ß?ÛGÐ�×9& * Ï3×SÚ&Ð�Ó5Ð�Ï3í�ÖïîGÏ1×#ÛGÐ�áÇÛGÏ1Ð
ä�Ð ßvÖGÒ�ÛGÐõÐ�Ï1×GÛGÐ�Ý�ßvÏ1Ô;Ð/V ÝGÒ;ÓÕÛG×SÝG×GÔ;Ð�×9é1Ï3Ð ö�Ð�Ó5× ÷	å	×G×1�¾Ü7ÝÀ.;Ð�ÓÕÛGÐ�á Ø * Ï1Ð�é1ßVÛGÐ�Ó�& * Ï3×LãeÝG×GÛè�×GÐ�ÓÕÔ;Ï3Ð�Ú&Ð�Ó5Ð�Ï3í�Ö Ð�Ï3×�ÐÃ�jÒ;é1é3Ð�î�Ï3×³ÛGÐ�á,ÛGÏ1ÐnÔ�Ð�ÙÃ�å�ÖGé�ßvÐZ�jÐmå�÷�ß5Ï3Ò;×õê;Ò�é3é3Ø�ß0�å�×�ÛGÏ3Ô�Ï1ØÕß��
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ÎeÏ3Ð+,?Ð�ê��Ò;é1÷�Ð�ÓÕÝG×GÔ�å�×GÔ;Ð�Ó5Ð�Ô	ßvÐ�Ó»"ÆÏ1ê;Ð�å�ÝGØnå�ÝGØ.ÛGÐ�á V ÝGØ�ß�å�×GÛ�Ø�ã!ë�Ò;×�ß5Ï3×SÝGÝGá ÛGÐ�Ø»�ÆÐ�å�÷�ßvÏ�ã
Ò;×GØ * Ó5Ò�ÛGÝG÷�ß5Ð�ØBÐ�ÓÕö�Ò�é3Ô�ß ÛGÝGÓ5í�ÖsØÕßvå	ßvÏ1ØÕß5Ï3Ø5í�Ö�Ð�âIã ��7ÚEÐ�ÓÕÔ��å�×GÔ;Ð	î;ÛGÏ1Ð ÷�Ð�Ï1×GÐ ÚEÐ�ØÕß5Ï3ásá8ßvÐ�×bë�Ð�Ó5×�ãØÕß5Ó5ÝG÷�ß5ÝGÓ5Ð�×VÚ&Ð ê;Ò;ÓÕæ�ÝGÔ�Ð�×1�	ädå�×nÚ&Ð�æ�Ð�Ï3í�ÖG×GÐ ß¾ÛGÏ1Ð�Ø{å�é1Ø¥ÛGÏ3ÓÕÐ�÷�ßvÐ-,?Ð�ê��Ò;é1÷�Ð�Ó5ÝG×GÔ7ÒLÛ�Ð�Ó Ð�×GÔ�é3Ï3ØÕí�Ö
å�é1Ø\&�Ï3ÛGÐ ö�Ð�Ð�Û�Ï3×GÔÀ��ÎeÏ1ÐÆÛ�Ï3Ó5Ð�÷�ßvÐ',?Ð�ê��Ò;é1÷�Ð�ÓÕÝG×GÔVÏ1ØÕß�ö_�ÝGÓBÔ;Ð�Ô�Ð�ÚEÐ�×GÐh�ÆÐ�å�÷�ßvÏ3Ò�×GØ * å	Óvå�ásÐ�ß5Ð�ÓBÏ3áÙPÐ�Ø5Ð�×�ßvé3Ï1í�ÖGÐ�× å�ÚGÖ	�å�×GÔ;Ï1Ô§ê;Ò�× ÜÞ×GÓÕÐ�Ô;ÝG×�Ô;Ø5Ð�×GÐ�ÓÕÔ;Ï3Ð�ÝG×�Û ÎeÓ5Ð�Ö�Ï3á * ÝGé3ØsÛGÐ�ØõÚ&Ð ê1�Ò�é3÷�Ð�ÓÕß5Ð�×
"7Ï�ê;Ð�å�ÝGØVÁ��HT Ð�Ó5ÛGÐ�×ì×SÝG×<æ�ÙPÐ�Ïjå	×GÔ;Ð�ÓÕÐ�Ô�ß5Ð/V ÝGØÕß��å�×GÛGÐ³Ô;é1Ð�Ï1í�ÖGÐ�× & * Ï3×GØ ð ÚEÐ�ê��Ò;é1÷�Ð�ÓÕßmî(ØÕÒÔ;Ð�Ø5í�ÖGÏ1Ð�Ö�ß�ÛGÏ1Ð�ØBå�ÝGí�Ösö_�ÝGÓPå�é3é1Ð Ð�×GÐ�Ó5Ô;Ð ßvÏ3ØÕí�ÖXÛ2å	æ�ÙjÏ3ØÕí�ÖGÐ�×�é3Ï3Ð�Ô;Ð�×�ÛGÐ�× V Ý�ØÕß0�å	×GÛGÐÆáàÏ�ß ð ��ä�Ï1ß
¢2ÝGØ5Ï1Ò;×GØ�ê;Ð�ÓÕÛ2å�á * ö�ÝG×GÔ�Ø5Ó5Ð�å�÷�ßvÏ1Ò;×GÐ�×ÊÏ3ØÕßsÛGÐ�áà×Gå�í�Ö ÛGÏ1Ð³ê�Ò;é3é1ØÕß��å�×GÛGÏ1Ô;Ð/,?Ð�ê��Ò;é1÷�Ð�ÓÕÝG×GÔ§ÝG×GÛ
& * Ð�÷�ßvÓÕÒ;Ø5÷	Ò * Ï1Ð�å	é3é3Ð�Ó§V ÝGØ�ß �å�×�ÛGÐ.Ï3×õÐ�Ï1×GÐ�á Ô;Ð�Ô�Ð�ÚEÐ�×GÐ�× ñ ÛGÓ5Ð�ÖGÏ3á * ÝGé1Øvå�ÚGÖ �å�×GÔ;Ï1Ô;Ð�×&ô¾è�×GÐ�Ó!ãÔ;Ï1Ð�ÚEÐ�Ó5Ð�Ï3í�Ö¯Ò;ÚEÐ�Ó5ÖGå�é3Ú`ÛGÐ�Ó2ÂBÓ5å�ØÕß�ãa[¥Ï3×�Ï3Ð�á �Ò;Ô;é3Ï1í�Ö1� Ü7Ý�ö�Û�Ï3Ð�ØÕÐ�×],?Ð�ÓÕÐ�Ï3í�Ö`ÙjÏ3ÓÕÛ§Ï1á è©� * Ð�ãÓ5Ï1áàÐ�×�ßjÛGÝGÓ5í�Ö�ÛGÏ3Ð�T å�ÖGé¥ÛGÐ�Øh�jÐmå	÷Sß5Ï3Ò;×�ØÕß
 * ØÞè�Ï1×�W2ÝÀ.sÔ;Ð�×�Ò;áàásÐ�×��2ÎeÏ3ÐZ�Æ×Sß5Ð�ÓÕØ5ÝGí�ÖSÝG×GÔÛGÐ�Ó',PÐ�ê��Ò;é3÷	Ð�ÓÕÝG×GÔ;ØÕÏ3×�ßvÐ�×GØ5Ï�ß0�å	ß7Ô;Ï3ÚLß ÜÞÝ�ö�ØÕí�ÖGé3Ýb.XÛ2å�Ó6�ÝGÚEÐ�Ó�îGö��Ý�Ó�Ù?Ð�é3í�ÖGÐ�×Ì,?Ð�Ó5Ð�Ï1í�Ö�Ð�Ï3×GÐ.æ�Ý�Ó
& * Ð�÷�ßvÓÕÒ;Ø5÷	Ò * Ï1Ð8å�Ý�Ø5Ó5Ð�Ï3í�ÖGÐ�×GÛGÐÃ,?Ð�ê��Ò;é1÷�Ð�Ó5ÝG×GÔXå�×GÔ;Ð�Ó5Ð�Ô�ßvÐ�ÓhV Ý�ØÕß0�å	×GÛGÐ.ØÕßvå	ß5ß®¶2×GÛGÐ ß��
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å�ÝGØjÛGÐ�á &LÏ1ÛGÐ�ö�Ð�Ð�ÛGÏ1×GÔ ñ�Ä�Å¾ôBÝG×�Û�ÛGÐ�Ó`,?Ð�ê��Ò;é1÷�Ð�ÓÕÝG×GÔàÛGÝGÓ5í�Ö�ÛGÏ3ØÕ÷SÓ5Ð�ß5Ð ��7ÚEÐ�Ó5Ô;�å�×GÔ;Ðsñ�ÆÞô

Ä ý ñ Å ôu¨øÄ ýÇ�È ñ Å ô õ Ä ýÉ ñ Å ô Ë
¢'�ÝGÓ©V ÝGØÕß��å�×GÛGÐPáàÏ�ß{ÖGÏ3×GÓÕÐ�Ï1í�ÖGÐ�×GÛ�Ö�Ò;ÖGÐ�Ó�ÜÞ×GÓÕÐ�Ô;Ý�×GÔ;Ø5Ð�×GÐ�ÓÕÔ;Ï3Ð?ÛGÒ;ásÏ3×GÏ1Ð�ÓÕß Û�Ï3Ð§&�Ï3ÛGÐ ö�Ð�Ð�Û�Ï3×GÔ	ã
Ï3×�ß5Ð�×GØÕÏ1ß0�å
ß`Ï3á Ñ�Ð�Ó5Ô�é3Ð�Ï1í�Ö]æ�ÝGÓ`ÛGÏ1Ø5÷SÓ5Ð ßvÐ�× ,?Ð ê1�Ò�é3÷�Ð�Ó5ÝG×�ÔÀ�»,?Ð�ß5Óvå�í�Ö�ßvÐ ß¯áXå�× Ä ýÇ�È ñ Å ô�Ï1×ÜÞÚ�Ö2�å�×GÔ;Ï1Ô;÷�Ð�Ï1ß ê�Ò;×�Û�Ð�Ójù�Ó5Ò=RÕÐ�÷Sß5Ï3é1Ð�×GÐ�Ó5Ô;Ï1ÐZ¥àî2Ø5ÒbØ�ßvÐ�é1é1ßjáàå�×õö�Ð�Ø�ßVü (�ýSî�(�(
ÿ�{

� Ä ýÇ�È ñ Å ²�¥bôPØÕß5Ð�Ï3Ô	ßjáàÏ�ß§¥W�
� ${Ó��å�Ô	ß�áàå�×`ö_�ÝGÓ.ê;Ð�ÓÕØ5í�ÖGÏ1Ð�ÛGÐ�×GÐ)"ÆÏ1ê;Ð�å�ÝGØ * Ï3×GØ ð�� ÛGÏ3ÐbÐ�Ï3×Gæ�Ð�é3×�Ð�×±Ä ýÇ�È ñËÊ¸²�¥bôÞÔ;Ð�Ô;Ð�×¥Uå�Ý�ö!î ØÕÒdÐ�ÓÕ÷�Ð�×G×�ßàáàå�×*ØQ �ØÕßvÐ�áXå
ßvÏ3ØÕí�ÖGÐ �7×�ß5Ð�Ó5ØÕí�ÖGÏ3Ð�ÛGÐõÏ3× ÛGÐ�Ós&SßvÐ�Ï1Ô;ÝG×GÔ*ñ ÚGæ ÙZ�
ë�ÝGÓ�ê;Ð�×Lö�Ò;Ó5áõô��

Ì�ÍÏÎÑÐ£ÒÏÓ�Ô�ÕÖM×�Ø Î Ø9Ù Ð�ÎÛÚ=ÜÞÝ ×pß Ð�à|á Ö àUÎâÚVÕÖ Ú ÙXÖM×�×�ã Õä à ß ÎÛÐvådæ�Ðsç Ù Ð ß Ð�àyÜÞÝ9àUèÑÎÛÐ Ø Ð ×�ß Ð × Ò	àUÓ<ÐbÎâÚéÜÞÐ�àKê×�Ö çËÔ�è�ÕÖ9ëUë Î Ø Ú�æ�Ðbà ß Ð ×�ì
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� ¢'�Ý�ÓwV ÝGØÕß��å�×GÛGÐ Ô�é3Ð�Ï1í�ÖGÐ�ÓÌ& * Ï1×GØ ð�� ×GÏ1áàá�ßÌÄ ýÇ�È ñËÊ¸²�¥�ô³ásÏ1ß�æ�ÝG×GÐ�ÖGásÐ�×GÛGÐ�Óµ"7Ï�ãê�Ðmå�ÝGÐ�×GÐ�ÓÕÔ;Ï3Ð ¥ � å�Úïî�ÛGÐ�×�×Æ"ÆÏ1ê;Ð�å�ÝGØ�×2å	ÖGÐõÛGÐ�Ó+ �Ó5å�ØÕß�[¥Ï3×�Ï3ÐàÙPÐ�ÓÕÛGÐ�×9ÚEÐ�ê;Ò�Ó5æ�Ý�Ô�ß
ÚEÐ�ê��Ò;é1÷�Ð�Ó�ß��

è�ØVÏ3Ø�ß8×GÏ1í�Ö�ßVá �Ò;Ô;é3Ï1í�Öïî	Ä ý ñ Å ²�¥�ôeÒ�ÛGÐ�Ó%Ä ýÇ�È ñ Å ²�¥�ôeÛGÏ1Ó5Ð�÷Sß8æ�Ý*ÚEÐ�Ø�ßvÏ1áàásÐ�×ïî¥áàå�×§Ú&Ð�ã×SÝ�ßvæ ß#ÛGÐ�×ö�7á�Ù?Ð�ÔÇ�ÝGÚEÐ�ÓsÛGÏ3Ð9,?Ð�Ø�ßvÏ1áàáVÝ�×GÔ§Û�Ð�ÓsÐ�×�ß5ê��Ò;é1÷�Ð�ÓÕ×GÛGÐ�×«
 ×�ß5Ð�×GØÕÏ1ß0�å
ßGÄ�í{ñ Å ²�¥�ô
ö_�ÝGÓ�Ð�Ï3×GÐ�×¯Ô�Ð�Ô;Ð�Ú&Ð�×GÐ�×±V ÝGØÕßvå�×GÛ Å �2¢'�Ý�Ó�ÛGÐ�× ¢Iå�é3é îEÛGå�.³×�Ý�Ó.â2ãaV Ð�ÓÕö®�å	é3é3Ð8å�Ý�ö ß5Ó5Ð�ß5Ð�×9ñ æ6� ,'�
÷�Ð�Ï3×GÐ8ë�Ò;×�ê;Ð�ÓÕØ5Ï1Ò;×�Ò�ÛGÐ�Óiî¥ã è�ásÏ3Ø5ØÕÏ3Ò;×Eô�î�á8ÝÀ.XÛGÏ1Ð.Ô;Ð�Ø5å�á8ßvÐ»
 ×�ßvÐ�×GØ5Ï�ß0�å	ß5Ø5ÚGÏ1é å�×Gæ�ö��ÝGÓ©RÕÐ�Û�Ð�×
V ÝGØ�ß�å�×GÛ�å�ÝGØÕÔ;Ð�Ô�é3Ï3í�Ö�Ð�×³Ø5Ð�Ï3×1{�ÄKý¾ñ Å ²�¥�ôX¨«Ä�í{ñ Å ²�¥bô��

,?Ð�Ï¥Û�Ð�Ójè�Ó5ásÏ1ß5ß5é3Ï1×GÔ8ê;Ò�×OÄ�í�Ô;Ï3é�ß Ð�� * é1Ï3æ�Ï1ß�{
Ä í ñ Å ²�¥bôu¨ ï ñ�ð�ñ�ô

¤ ñ�¥ØÁ'²�¥ Ê ô]ò�ñKJSÁY²XJ Ê ²ML2²sð
Á`²sð Ê ô�¯�Á)¯ Ê ¬dó0ÂO²sô|õ�ñU¥�ô ñ�(b� (Sô
ásÏ1ß ÛGÐ�× ö�Ò�é3Ô;Ð�×GÛGÐ�×/,?Ð�æ�Ð�Ï3í�ÖG×SÝG×GÔ�Ð�×1{

� ó0Â9²Vô|õ�Ú&Ð�æ�Ð�Ï1í�ÖG×GÐ ß#ÛGÏ1Ð§ñ�ê;Ò;×Æ¥ å�ÚGÖ2�å�×�Ô;Ï3Ô;Ð�ô»
 ×�ßvÐ�×�Ø5Ï1ß��å	ßsê;Ò;× ��7ÚEÐ�Ó5Ô;å�×GÔöô Ï1×
ë�Ò;Ï1×Gæ�Ï1ÛGÐ�×Gæ�æ�Ý9Â ñ ØS�2ÜÞÚ�Ú1��(b��þLô��

� ï ñ_ð�ñ ô{Ï1ØÕßBÐ�Ï1×W"ÆÒ;Ó5ásÏ3Ð�Ó5ÝG×�Ô;ØÕö å�÷�ß5Ò;Ó(æ�ÝGá ÜÞÝGØÕÔ;é3Ð�Ï3í�ÖsØ5í�Ö�Ù�å	×G÷�Ð�×GÛGÐ�Ó`&SßvÓvå	ÖGé3Ø�ßvÓ5Ò�ábã
Ï1×Sß5Ð�×GØÕÏ1ß �å	ßvÐ�× Ý�×GÛ�Ý�×Sß5Ð�ÓÕØ5í�ÖGÏ1Ð�ÛGé1Ï3í�ÖGÐ�ÓÞä�Ð5.;æ�Ð�Ï1ß5Ð�×£ð�ñ ñ ê�Ô;é��2å�ÝGí�Ö9(b��þÀ� ýSô��

� ¯�Á ÝG×GÛ/¯ Ê Ø5Ï1×GÛ ÛGÏ3ÐeÑ�Ð�Ó5æ�ÙPÐ�Ï1Ô;ÝG×GÔ�ØÕê;Ð�Ó5Ö2�å	é1ßv×�Ï3Ø5ØÕÐ�Û�Ð�Ó ��7ÚEÐ�ÓÕÔ��å�×GÔ;ÐZÂ ÝG×GÛ³ôG�
� ò�ñKJSÁY²XJ Ê ²ML2²sð
Áh²bð Ê ôÆÚ&Ð�Ø5í�ÖGÓÕÐ�Ï3ÚLß.ÛGÏ3ÐVÜ7×GÏ3ØÕÒ�ßvÓÕÒ * Ï1Ð8ÛGÐ�Ó»&�ßvÓ5å�ÖGé3Ý�×GÔõÏ3×dÜ7ÚGÖ2�å�×�Ô;Ï3Ô	ã÷	Ð�Ï1ßbê�Ò;×ÊÛGÐ�×pT Ï1×G÷�Ð�é3× ñ å�×2å�é1Ò;Ô�æ�Ý;T ñUJ þ ²XJ ^ ²XL¥ô�Ï3×<ÜÞÚ�Ø5í�ÖG×GÏ�ß5ßG(b�pý�ônÝG×GÛÊÛ�Ð�×è�ásÏ3Ø5ØÕÏ3Ò;×�Ø5æ�Ð�Ï1ß * ÝG×G÷�ßvÐ�×,ð
Á§ÝG×GÛ=ð Ê ÛGÐ�Ó{â2ãaP�ÝGå�×�ßvÐ�×���ñ ÎeÏ3Ð-V Ð�Ï�ß�å�ÚGÖ	�å�×GÔ;Ï1Ô;÷�Ð�Ï1ß¥ÙjÏ3ÓÕÛ
Ï1× ø7Ï1×�Ú�é3Ï3í�÷`å	Ý�öÆÛGÐ�× ×2�å	í�ÖGØÕß5Ð�×<ÜÞÚGØÕí�ÖG×GÏ�ß5ßså�×GÔ�Ð�Ô;Ð�Ú&Ð�×ïî Ø * Ï3Ð�é1ßVÖ�Ï3Ð�Ó8å�ÚEÐ�Ó8÷	Ð�Ï1×GÐ
�jÒ;é3é1Ð���ô

� ¤ ñ�¥ØÁh²�¥ Ê ôEÏ3ØÕß Û�Ï3Ð(ë�Ò;Ï1×Gæ�Ï1ÛGÐ�×Gæ�ã Ü7×GØ * ÓÕÐ�í�Ö�Ù?å�ÖGÓ5ØÕí�ÖGÐ�Ï1×Gé3Ï1í�ÖG÷�Ð�Ï1ß�î	å	ÚGÖ2�å�×GÔ�Ï3Ô�ê;Ò�×nÛ�Ð�×��ÆÚ&Ð�Ó5Ô�å�×�Ô;Ø5Ð�×GÐ�ÓÕÔ;Ï3Ð�×O¥§Á ÝG×GÛ9¥ Ê ÛGÐ�ÓjÚEÐ�ßvÓ5å�í�Ö�ßvÐ ßvÐ�×ÌV Ð�Ó�ö®�å�é3é1Ð��
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 ØÕß8Ð�Ï3×§ö�Ð�ØÕß5Ð�Ó%�ÆÐ ö�Ð�Ó5Ð�×Gæ�æ�ÝGØÕßvå�×GÛüûsýKþ�Ô;Ð�Ô;Ð�ÚEÐ�×ïî�Ø5Ò ÙÃ�å�ÖGé1ß�áàå�× Ð�Ï3×GÐG&�ßvÓ5å�ÖGé3Ð�×GÐ�ÓÕÔ;Ï3Ð
¥=ÿÆÝG×GÛ ÚEÐ�ØÕß5Ï3ásá8ß æ�ÝGÓjÜÞ×2å�éd �Ø5Ð.ÛGÐ�ÓjÜ7×GÓ5Ð�Ô;ÝG×GÔ;Ø�ö�ÝG×G÷�ßvÏ1Ò;×��ñ�¥bô©¨ Ä�í ñ Å ²�¥�ôl¬0Ä�í ñ�ûsýKþ_²�¥ ÿ ô

Ä í ñ Å ²�¥ ÿ ôl¬0Ä í ñ�ûsýKþ�²�¥�ô ¨ ó0ÂO²Vô4õ�ñU¥�ôl¬dó��%²��|õ�ñ�¥ ÿ ôó0ÂO²Vô4õ�ñU¥ ÿ ôl¬dó��%²��|õ�ñ�¥bô ² ñ�(b��þ�ô
ÙPÒ;Ú&Ð�Ï�� ÝG×GÛ�� ÛGÏ1Ð ��7ÚEÐ�ÓÕÔ �å�×GÔ;Ð�Û�Ð�Ójë.å�Ø5÷
å�Û�Ð�ÝG×�ßvÐ�Ó Û�Ð�á·�jÐ�ö�Ð�Ó5Ð�×�æ�æ�Ý�ØÕß�å	×GÛ�ÚEÐ�æ�Ð�Ï3í�Ö�ã
×GÐ�×ïî{å�×2å�é1Ò;Ôõæ�ÝµÂ Ý�×GÛ�ô å�ÝGØ.Ü7ÚGÚGÏ3é1ÛGÝG×GÔ/(b��þÀ�lV ÝGÓZ,PÐ�ØÕß5Ï3ásáVÝG×GÔ³ÛGÐ�ÓVð�Ó �Ò�.;Ð���ñU¥�ô
Ï3Ø�ßBå�é3ØÕÒ�é3Ð�ÛGÏ3Ô;é1Ï3í�ÖVÛ�Ï3Ð è�Ó5ásÏ1ßÕßvé3Ý�×GÔÞê;Ò�×Xë�Ò;Ï1×Gæ�Ï1ÛGÐ�×Gæ�Ï3×�ßvÐ�×GØ5Ï�ß0�å	ß5Ð�×bÐ�Ó�ö�Ò;Ó5Û�Ð�Ó5é1Ï3í�Ö1��ÎeÐ�ö å�í�ß5Ò
Ï3Ø�ß���ñU¥bô�Ð�Ï3×GÐ³æ�ÙPÐ�Ï�ö å�í�ÖÊ×�Ò;Ó5ásÏ3Ð�ÓÕßvÐ)
 ×�ß5Ð�×GØÕÏ1ß0�å
ß��BÎeÏ3Ð "ÆÒ;Ó5ásÏ3Ð�Ó5ÝG×GÔ�ásÏ1ßÕßvÐ�é3ØsÄ�í{ñ Å ²�¥ ÿ ô
Ï3Ø�ßV×GÒ	ß Ù?Ð�×GÛGÏ3Ô�î¾ÝGá ÛGÏ3ÐàèBÏ1Ô;Ð�×�Ø5í�Ö2å	ö ß5Ð�×<ÛGÐ�ÓsV Ð�Ó�ö®�å�é3é1ÐWÂ ÝG×�Ûpô[æ�Ý ÚEÐ�Ó6�ÝGí�÷SØ5Ï3í�Ö�ß5Ï3Ô;Ð�×ïî
ÝG×GÛsÛGÝGÓÕí�ÖXÛGÏ1Ð`"7Ò;ÓÕáàÏ1Ð�Ó5Ý�×GÔ.áàÏ�ß4Ä�í{ñ�ûsýKþ�²�¥�ô{Ù?Ð�Ó5ÛGÐ�×#ÝG×�ßvÐ�Ó5Ø5í�Ö�Ï3Ð�Û�é3Ï3í�Ö�ÐÞä�Ð5.;æ�Ð�Ï1ß5Ð�×sÝG×GÛ
&�ß5Óvå�ÖGé1ØÕß5Ó5Ò;ásØ5í�Ö�Ù?å�×G÷SÝG×GÔ;Ð�×�å�ÝGØÕÔ;Ð�Ô�é3Ï3í�Ö�Ð�×1�


 × ÜÞÚ�ÚGÏ3é1ÛGÝG×GÔ (b� �¯Ø5Ï1×GÛö& * Ð�÷Sß5Ó5Ð�×2å�ÝGØÕØ5í�ÖG×GÏ�ß5ß5Ðdê;Ò;á ¸Æ��º2��»�¼	½'½�ã è©� * Ð�Ó5Ï1áàÐ�×SßàÔ;Ð�ãæ�Ð�Ï3Ô�ßS�X,?Ð�Ï ÛGÐ�Ó�Ô;Ð�áàÐ�Ø5ØÕÐ�×GÐ�×ÊÜÞ×�Ó5Ð�Ô�ÝG×GÔ;Ø�ö�ÝG×G÷�ßvÏ1Ò;×ìÏ1× âEâ2ã ë.Ò�Ï3×Gæ�Ï3ÛGÐ�×GæXê;Ð�Ó��å�×�ÛGÐ�ÓÕ×ÊØ5Ï1í�Ö
ÛGÏ1Ð%
 ×�ßvÐ�×GØ5Ï�ß0�å	ß5Ð�×�ê;Ò;×µV Ý�ØÕß0�å	×GÛGÐ�×`Ï1× z�{ �?ÓeásÏ1ßY& * Ï3×�ÝG×GÔ;é1Ð�Ï3í�Ö�þ
	��ïÎeÏ1Ð�Ð_� * Ð�Ó5Ï3ásÐ�×�ß5Ð�é3éÐ�ÓÕáàÏ�ß5ß5Ð�é1ß5Ð�× ë.Ý�ÓÕê;Ð�×ïî¾ÛGÏ1Ð#å�Ý�ØVÛGÐ�Ó8ÜÞÝ�ö ß5Óvå�Ô;Ý�×GÔ�ê;Ò�×���ñ�¥bôeÔ;Ð�Ô;Ð�× ¥Uö�Ò;é1Ô;Ð�×ïî ØÕÏ3×GÛ Ï1×
ÜÞÚ�Ø5í�ÖG×GÏ�ß5ßÆþÀ�dc.ÛGÏ3ØÕ÷�ÝLßvÏ3Ð�ÓÕßS�
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¼ »�ÁdÈ

 á ë�Ð�ÓÕ× z � Ñ ÙjÝGÓÕÛGÐ�×§ÛGÏ3Ð�[¥Ð�ÚEÐ�×�Ø5Û2å�Ý�Ð�Ó5×§ê;Ò;×`ê�Ï3Ð�Ónå�×�Ô;Ð�ÓÕÐ�Ô�ß5Ð�× V Ý�ØÕß0�å	×GÛGÐ�×¯ásÏ1ß.ÛGÐ�Ó
�jÐ�í�Ò�Ï3é�ã ÎeÏ3Ø�ß�å�×Gí�Ð ã ÎeÒ *À* é1Ð�Ó�ãa&LÖGÏ�ö ßÕã!ä�Ð�ßvÖ�ÒLÛGÐXñU�ÆÎ�ÎZ&Sã!ä�Ð�ßvÖ�ÒLÛGÐ�ôeÚEÐ�Ø�ßvÏ1áàá8ßS� ä�Ï1ß8ÛGÏ3Ð�Ø5Ð�Óä�Ð ßvÖGÒ�ÛGÐVé3å�Ø5ØÕÐ�×dØÕÏ3í�Ö£[¥Ð�ÚEÐ�×�Ø5Û2å�Ý�Ð�Ó5×`Ï1á ,PÐ�Ó5Ð�Ï3í�Ö�ê�Ò;×�Ð�ß Ù?å) b� � * ØÞÚGÏ3ØÃc� � �  * ØÞásÐ�Ø!ãØ5Ð�×1�GÎeÏ1Ð�ØÕÐ�Ø�Ñ�Ð�ÓÕö å	ÖGÓ5Ð�×`ü (	þ�ÿEÝG×GÛõÛGÏ1Ð7ÚEÐ�ÏIÛGÐ�Ó?ÜÞÝ�ØÕÙPÐ�ÓÕß5ÝG×GÔbÚEÐ�×SÝ�ßvæ ßvÐeÜ7×2å�éd LØÕÐ�ásÐ�ß5ÖGÒLÛ�Ð
ü (?�LîD(��	ÿ ÙPÐ�ÓÕÛGÐ�×³Ï1×#ÛGÐ�×³å	×GÔ;Ð�Ô�Ð�ÚEÐ�×GÐ�×9�jÐ�ö�Ð�Ó5Ð�×Gæ�Ð�×�å	ÝGØÕö��ÝGÖ�Ó5é3Ï1í�Ö#ÚEÐ�Ø5í�Ö�Ó5Ï3Ð�Ú&Ð�×1�2ÎeÐ�Ø5Ö2å�é1Ú
ÙPÐ�Ó5Û�Ð�× ÚEÐ�Ï1ÛGÐ³Ï3á ö�Ò�é3Ô;Ð�×GÛGÐ�×9×SÝGÓsØ5ÒyÙ?Ð�Ï1ßsê;Ò;ÓÕÔ;Ð�Ø�ßvÐ�é3é1ß�î¾ÙjÏ3Ð³Ð�Øsæ�Ý�á·Ñ�Ð�Ó5Ø�ß �å�×�ÛG×GÏ3ØsÛGÐ�Ó
ÜÞÝ�ØÕÙPÐ�ÓÕß5ÝG×GÔà×GÒ�ß ÙPÐ�×GÛGÏ1ÔXÏ1ØÕß��!#"%$&"(' )+*,*
-#.0/�1324*,*
56.87 9;:=<3>?2�9@BA�AOë¸ê�èÞ<?@DCH81Bl<
,?Ð�ÏÀ[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�Ó�ã ä�Ð�ØÕØ5ÝG×GÔ�Ð�×XásÏ1ß�ÛGÐ�ÓX�7Î�ÎZ&�ã!ä�Ð ßvÖGÒ�ÛGÐPÙjÏ1Ó5ÛVÐ�Ï3×�Ûu�Ý�×G×GÐ�ØX$�å�ÓÕÔ;Ð�ß�ê;Ð�Ó!ã
ÙPÐ�×GÛGÐ ßmî
Ø5Ò7Û2å�.ÆÛGÏ3ÐBÛGÝGÓÕí�Ö8Ð�Ï1×GÐ\�?Ò;á * Ò;ÝG×�ÛG÷�Ð�Ó5×GÓÕÐmå�÷�ßvÏ1Ò;×8Ð�Ó5æ�Ð�ÝGÔ�ß5Ð�×�ë�Ð�Ó5×GÐBÛ2å�Øl$ å	Ó5Ô;Ð ßÏ3×W&�ß5Óvå�Ö�é3Ó5Ï1í�Ö�ßvÝG×GÔ�é1Ð�Ï1í�ÖSß(ê�Ð�ÓÕé å�ØÕØ5Ð�×à÷¸�Ò;×G×GÐ�×1�SÎeÏ3Ð Ð�Ó5æ�Ð�ÝGÔ�ß5Ð�×àå�×GÔ;Ð�Ó5Ð�Ô	ßvÐ�×W�s�ÝGí�÷SØÕßvÒ�.;÷�Ð�Ó�ã
×GÐdæ�Ð�Ó�ö å�é3é1Ð�×ÊÐ�×�ß Ù?Ð�ÛGÐ�Ó³æ�ÙjÏ1Ø5í�ÖGÐ�× ÛGÐ�á $ å	Ó5Ô;Ð ß#ÝG×GÛ Ð�Ï3×GÐ�á &SßvÒ *À* Ð�ÓàÒLÛ�Ð�ÓX×Gå�í�ÖGÛGÐ�áØ5Ï1Ð³Ï3×<é3Ð ßvæ�ß5Ô;Ð�×Gå�×G×�ßvÐ�á å�ÚGÔ;Ð�ÚGÓ5Ð�áàØ�ßsÙjÝ�Ó5ÛGÐ�×1�BÎ�å�Ú&Ð�Ï Ï3Ø�ßbÛGÏ3Ð/&�ß5Ò *À* Ð�Ó�ö�Ò;é3Ï1ÐõÏ3×<Ð�Ï1×GÐ�áÚEÐ�ØÕß5Ï3ásá8ßvÐ�×ÊÜ7ÚGØÕßvå�×GÛFE<áO�Ò;Ô;é3Ï1í�ÖGØÕß * å	Óvå�é1é3Ð�é æ�ÝGÓæ$�å�ÓÕÔ;Ð�ßÕö�Ò;é3Ï1Ð * Ò;ØÕÏ1ßvÏ1Ò;×GÏ1Ð�ÓÕß ñ ØS�BÜÞÚGÚ��
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Ò�ÛGÐ�Ó.Ï3×w�jÝGÖGÐ6�2
 ØÕßnÛGÐ�Ónë�Ð�ÓÕ×§Ô�Ð�ØÕß5Ò *À* ß�î¥Ø5Ò Ð�×�ßvØ * Ó5Ï1í�Ö�ß8ÛGÏ1Ð�è�×GÐ�ÓÕÔ;Ï3Ð�¥ Ç ÛGÐ�Ó.ê�Ò;×¯Ï3ÖGáÐ�ásÏ1ßÕßvÏ1Ð�ÓÕß5Ð�×nâIãaPeÝ2å�×�ßvÐ�×VÛGÐ�×'RÕÐ Ù?Ð�Ï3é1Ï3Ô;Ð�× ��7ÚEÐ�ÓÕÔ�å�×GÔ�Ø5Ð�×�Ð�Ó5Ô�Ï3Ð�×8æ�ÙjÏ3ØÕí�ÖGÐ�×bÛGÐ�×bå�á V Ð�Ó�ö å�é3é
ÚEÐ�ßvÐ�Ï3é1Ï3Ô�ß5Ð�×]V ÝGØÕß��å�×GÛGÐ�× ÖGÏ3×GÓÕÐ�Ï1í�ÖGÐ�×GÛ Ô;Ð�×2å	Ý1�HT Ï1Ó5Û Ð�Ï3×±P�ÝGå�×�ß'RÕÐ�ÛGÒ�í�Ö*Ï1á ¢ é3ÝGÔ�å�ÝGØ!ã
Ô;Ð�Ø5Ð�×�ÛGÐ�ß�î¥Ø5ÒõÙjÏ3ÓÕÛ§å	Ý�ö�Ô;Ó5Ý�×GÛ`ÛGÐ�Ø�ÓÕÐ�é å
ßvÏ1ê�Ï1ØÕßvÏ1Ø5í�ÖGÐ�×`ÎeÒ *À* é1Ð�ÓÕÐÞE&Ð�÷�ßvÐ�ØnÐ�Ï3×GÐ�Û�Ò *À* é1Ð�ÓÕê�Ð�Ó!ãØ5í�Ö�Ò;Ú&Ð�×GÐVñ�¢ é3Ý�Ô * Ð�å�÷;ã5ô è�×GÐ�ÓÕÔ;Ï3Ð`¥ È ÓÕÐ�Ô;Ï1ØÕß5Ó5Ï3Ð�ÓÕßS��
 á [ å�ÚEÒ;Ó5ØQ LØ�ßvÐ�á Ú&Ð ßvÓ��å	Ô�ß�ÛGÏ3Ðjè�×GÐ�Ó5Ô;Ï1Ð
Ð�Ï1×GÐ�ØjÏ1áÖ¢ é1ÝGÔ�áàÏ�ßÆð�Ð�Ø5í�Ö�ÙjÏ1×GÛGÏ3Ô�÷�Ð�Ï�ß&IXÐ�ásÏ1ßÕßvÏ1Ð�ÓÕß5Ð�×#â2ãQPeÝ2å	×Sß5Ð�Ø
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ÙPÐ�×G×#ÛGå�Ø-P�ÝGå�×�ß?Ï1á T Ï3×�÷�Ð�é¬J�æ�Ý�Ó�&�ß5Óvå�Ö�é å�í�ÖGØÕÐjÚ&Ð�Ò;Ú2å�í�Ö�ßvÐ ß?ÙjÏ1Ó5Û�ñU¥ Ç ¨ è�×GÐ�ÓÕÔ;Ï3ÐjÛGÐ�Ø
&�ß5Ò *À* Ðmå�÷SØÆÏ3áÖ¥�¦mãa& * Ð�÷�ßvÓ5Ý�á�î��jÝGÖGÐ�Ø® �ØÕß5Ð�áõô��

¢h�ÝGÓBÔ;Ð�Ð�Ï3Ô;×�Ð�ßvÐ'"Þå	í�ÖSÙPÐ�Ï1ØÕÙjÏ1×G÷�Ð�éïÝG×GÛG$�å�ÓÕÔ;Ð�ß�ãQ&�ß5Ò *À* Ð�Ó�ã ÜÞÚGØ�ß0�å�×�ÛGÐPEVÐ�×�ßvØÕß5Ð�ÖGÐ�× å�é3ØÕÒ
ö_�ÝGÓ\RÕÐ�Û�Ð�× â2ã ��ÆÚ&Ð�Ó5Ô�å	×GÔ�æ Ù?Ð�ÏPù�Ðmå�÷S÷	Ò;á * Ò;×GÐ�×�ßvÐ�× Ï3á & * Ð�÷�ß5Ó5ÝGá/�{ÎeÝGÓ5í�Ö§ÛGÏ3Ð�,?Ð�ØÕßvÏ1ábãáVÝG×�ÔÞÛGÐ�ÓH
 ×�ßvÐ�×GØ5Ï�ß0�å	ß5Ð�×8ê�Ò;×+¢�é3ÝGÔ	ãEÝ�×GÛs&�ß5Ò *À* Ðmå�÷�ÚEÐ�ÏSê;Ð�Ó5Ø5í�Ö�Ï3Ð�Û�Ð�×GÐ�×�$�å�ÓÕÔ;Ð�ß�ãQ&�ß5Ò *À* Ð�Ó�ãÜÞÚ�ØÕß0�å	×GÛGÐ�× ÷	å	×G× áàå�×¯×�Ý�×¯ç�ÙjÏ1Ðs×�ÒLí�Ö*Ô�Ð�Ø5í�Ö�Ï3é3Û�Ð�ÓÕßnÙjÏ3ÓÕÛ�ç�ÛGÏ3Ð�[¥Ð�ÚEÐ�×�Ø5Û2å�Ý�Ð�ÓVÐ�Ï3×GÐ�Ø
ë�Ð�ÓÕ×G×GÏ1ê�Ðmå�Ý�Ø7Ð�Ó5Ö2å�é�ßvÐ�×1�

ÎeÐ�Ó¾ásÏ1ß{ÛGÏ1Ð�ØÕÐ�Ó(ä�Ð ßvÖGÒ�ÛGÐ æ�ÝGÔ��å�×GÔ�é3Ï3í�Ö�Ð�ä�Ð5.;Ú&Ð�Ó5Ð�Ï3í�ÖVÙjÏ3ÓÕÛVÛGÝGÓÕí�Öbæ�ÙPÐ�Ï;¢Iå�÷�ßvÒ�Ó5Ð�×8Ú&Ð�ã
Ô;ÓÕÐ�×Gæ ß��ïè�Ï3×�ÐVÝG×�ßvÐ�Ó5Ðsð�Ó5Ð�×�æ�Ð�Ï3Ø�ß�ÛGÝGÓÕí�Ö`ÛGÏ3ÐsV Ð�Ï1ßÞÛGÐ�Ø�Ü7ÚGÚGÓ5Ð�áàØ�ê;Ò;ÓÕÔ�å�×GÔ�Ø�Ï3á &�ßvÒ *b* Ð�ÓÔ;Ð�Ô;Ð�ÚEÐ�×1ù	Ø5Ï1ÐPØÕÒ;é3é�ßvÐ�ö_�ÝGÓ ÛGÏ1ÐPÜ7×�Ù?Ð�×GÛGÝG×GÔ.ÛGÐ�ÓX�ÆÎ�ÎZ&Sã!ä�Ð ßvÖGÒ�ÛGÐB÷Sé3Ð�Ï1×8Ô;Ð�Ô;Ð�×8ÛGÏ3ÐPæ�ÝVásÐ�Ø!ã
Ø5Ð�×GÛGÐZ[¥Ð�ÚEÐ�×�Ø5Û2å�Ý�Ð�ÓjØ5Ð�Ï3×1�LèBÏ1×GÐeæ Ù?Ð�Ï1ßvÐÞÝG×�ßvÐ�ÓÕÐ»&Lí�ÖGÓ5å�×G÷�Ð�ÙjÏ1Ó5Û]�ÝGÚEÐ�Ó Û�Ï3Ð2�eÚEÐ�Ó�Wl�å�í�ÖGÐ�×Lã
ÚEÐ�Ø5í�ÖGå<E Ð�×GÖGÐ�Ï1ß?ê�Ò;×æ$�å�ÓÕÔ;Ð�ßPÝG×GÛG&�ßvÒ *b* Ð�ÓPÚEÐ�Ø�ßvÏ3ásá8ß�ÝG×�ÛXÏ3Ø�ßBÛGÐ�ÓB÷Sé3Ð�Ï1×GØÕß5ÐjÐ�Ï3×�ØÕßvÐ�é3é1Ú2å�Ó5ÐÜÞÚ�ØÕß�å	×GÛïîSÛGÐ�Ó �ÝGÚEÐ�Ó�ð4¨QEDÈ8I8Ð�Ï3×GÐ�ÓBásÏ3×�Ï3áàå�é3Ð�×#V Ð�Ï�ß�Ð�×�ßvØ * Ó5Ï1í�Ö�ßmî�Ï3×bÛGÐ�ÓBÛGÏ1Ð æ�ÝXØ * Ð�÷�ßvÓ5Ò
ãØ5÷	Ò * Ï1Ð�Ó5Ð�×GÛGÐ�×#ë�Ð�ÓÕ×GÐ7Û�Ð�×æ&�ßvÒ *b* Ð�ÓBÐ�Ó5ÓÕÐ�Ï3í�Ö�Ð�×sá �ÝGØÕØ5Ð�×1�SèBÏ1×GÐjÒ;ÚEÐ�Ó5Ð`,?Ð�Ô;Ó5Ð�×Gæ�Ý�×GÔ�é1Ï3Ð ö�Ð�ÓÕßÛGÐ�Ó áàå=�LÏ3áàå�é;Ð�Ï1×GØÕß5Ð�é1é3Ú2å�ÓÕÐ�ÜÞÚGØ�ß�å�×GÛ î	ÛGÐ�Ó Û2å	ÛGÝGÓ5í�Ö�ÚEÐ�ØÕí�ÖGÓ �å	×G÷�ß(Ï3Ø�ßmî�Û2å�.7ÛGÏ3Ð�â2ãQPeÝ2å�×�ßvÐ�×
ásÏ1ßeÖ�Ï3×GÓÕÐ�Ï3í�Ö�Ð�×GÛGÐ�Ó�ð.Ð�×2å�ÝGÏ1Ô;÷�Ð�Ï1ßeÏ1á³V Ð�×Sß5Ó5ÝGáUÛGÐ�ØÃ& * Ð�÷�ß5Ó5Ò;ásÐ�ß5Ð�Ó5Ø.Ð�áàÏ�ß5ßvÏ1Ð�Ó�ß7ÙPÐ�ÓÕÛGÐ�×áµ�ÝGØ5ØÕÐ�×1�A�ASR»ê�èÞ<?@DCH81Bl<
V ÝGÓõÜ7ÝGØÕÙPÐ�Ó�ßvÝG×GÔÊÛGÐ�Ó³ásÏ1ß5ß5Ð�é1ØG�ÆÎ�ÎZ&Sã!ä�Ð ßvÖGÒ�ÛGÐ�Ô;Ð�áàÐ�Ø5ØÕÐ�×GÐ�× Î�å	ß5Ð�× ñ Û1��Ö1�§
 ×�ßvÐ�×GØ5Ï ã
ß0�å
ßvÐ�×Eô³ÙjÝGÓ5ÛGÐ9ÛGÏ1Ð ÎeÏFE&Ð�ÓÕÐ�×�ßvÏ3å�é�ã ÎeÐ�ímå� �ãQ�?Ý�ÓÕê;Ð�ã!ä�Ð ßvÖGÒ�ÛGÐ ñ Î�ÎZ�Bã!ä�Ð ßvÖGÒ�ÛGÐ
ô ÚEÐ�×SÝ�ß5æ�ßS�
T Ï3Ð`ÚEÐ�ÓÕÐ�Ï1ß5Ø�Ð�ÓÕÙÃ�å�Ö�×Sß�î ÙjÏ3Ó5Û å�Ý�ö8ÛGÏ3Ð¯ø7Ð�Ó5é1Ð�Ï1ß5ÝG×GÔ<ÛGÐ�Ó�æ�ÝGÔ;Ó5Ý�×GÛGÐ�é1Ï3Ð�Ô;Ð�×GÛ�Ð�× Î�ÎZ��ä ã
ð�é3Ð�Ï1í�ÖSÝG×GÔ;Ð�×³ê�Ð�ÓÕæ�Ï3í�Ö�ß5Ð�ßeÝ�×GÛ�Ø�ß�å	ßÕßvÛGÐ�Ø5ØÕÐ�×�å�ÝLö ü (?�Lî;(��	ÿïê;Ð�ÓÕÙjÏ1Ð�Ø5Ð�×1�


 ×�Û�Ï3Ð�ØÕÐ�Ó¥Ü7Ó5ÚEÐ�Ï1ß ÙjÝGÓ5ÛGÐ�ÛGÏ1Ð�ë�Ò;Ï3×Gæ�Ï3ÛGÐ�×Gæ ãóÑ�Ð�ÓÕØ5Ï3Ò�×�ÛGÐ�Ó Î�ÎZ�Bã ä�Ð�ß5ÖGÒLÛ�Ð�å�×GÔ;Ð Ù?Ð�×GÛGÐ�ßS�
�7á Ï3ÖGÓ(ù�Ó5Ï1×Gæ�Ï * æ�Ýbê;Ð�ÓÕÛGÐ�ÝLßvé3Ï1í�ÖGÐ�× î�ØÕÏ3×GÛbÏ1×sÜ7ÚGÚGÏ1é3ÛGÝG×�ÔÃ(D� ¡eÐ�Ï1×W${Ð�ÓÕáàØÕí�ÖGÐ�áàå.ÝG×GÛsÐ�Ï3×�ÐâIâ2ã!ë�Ò;Ï3×�æ�Ï3Û�Ð�×Gæ�áXå	ß5Ó5Ï�� ØÕí�ÖGÐ�áàå	ß5Ï3Ø5í�ÖìÛ2å�ÓÕÔ;Ð�Ø�ßvÐ�é1é1ßS�(ä�Ï1ß Å Ï3Ø�ßbÛ2å�Ø�"7Ï�ê;Ð�å�ÝÊÚEÐ�æ�Ð�Ï3í�Ö�×GÐ�ß�î
ÛGÐ�Ø5Ø5Ð�×£[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�ÓÞÚEÐ�Ø�ßvÏ3ásá8ß�ÙPÐ�ÓÕÛGÐ�×�Ø5Ò;é1éU�;¢'�Ý�Ó æ�ÙPÐ�ÏH[ Ï1×GÏ3Ð�×£ô Ý�×GÛOÂ Ú&Ð�æ�Ð�Ï3í�ÖG×GÐ ßó�ôn²�Â�õ�ÛGÏ3Ð�
 ×�ßvÐ�×GØ5Ï�ß �å	ßÆÏ1× Û�Ð�ÓÆë�Ò;Ï3×Gæ�Ï3ÛGÐ�×Gæ�áàå	ß5Ó5Ïd��ñ�êLÔ�éU�Ið�éU�b(b� (Sô��


 á &�í�ÖG×GÏ1ßÕß`å�Ý�öbÛ�Ï3Ð±¢�é3ÝGÔ * Ðmå	÷�ã ë�Ò;á * Ò;×GÐ�×�ßvÐöô È Ð�Ï3×GÐ�Ø Å ÛGÏ1Ó5Ð�÷Sß�Ú&Ð ê �Ò;é3÷	Ð�Ó5×�ÛGÐ�×
��7ÚEÐ�ÓÕÔ�å�×GÔ�Ø�ô Ï1ØÕßjÛGÏ1ÐZ[ Ð�Ú&Ð�×GØ5ÛGå�ÝGÐ�ÓÆÛGÐ�Ø7ÚEÐ�ß5Óvå�í�Ö�ßvÐ ßvÐ�×Ì"7Ï�ê;Ð�å�ÝGØT ñ�ð � ôu¨ ï ñ�ð � ôl¬dó�ô È ²�Â Ç õ�ñ�ð � ôUU V ü ï ñ�ðvôl¬dó�ô È ²�Â È õ�ñ_ðvôóÿ VXW ² ñ�(b� �Sô
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ÎeÏ3Ð�ø7Ð�ÓÕé3Ð�Ï1ßvÝ�×GÔ*Ò;ÚGÏ1Ô;Ð�ÓàÔ;Ó5Ý�×GÛGé3Ð�Ô;Ð�×�ÛGÐ�Ó³ð�é3Ð�Ï3í�ÖSÝG×GÔ Ð�ÓÕö�Ò�é3Ô�ßXå�ÝGØõÛGÐ�á V Ð�ÓÕö å�é1é3ØÕÔ;Ð ã
Ø5Ð ßvæ	î�ÙPÒ;Ú&Ð�Ï�å�é1é3Ð�× ��7ÚEÐ�ÓÕÔ �å�×GÔ�Ð�×ïî�ÛGÏ3Ð Å ÛGÏ1Ó5Ð�÷�ß8Ú&Ð ê �Ò�é3÷�Ð�Ó5×ïîu�ÆÐ�í�ÖG×SÝG×GÔ`Ô;Ð ßvÓvå	Ô;Ð�× ÙjÏ1Ó5Û1�
ÎeÏ3ÐÞÔ;Ð�ásÐ�ØÕØ5Ð�×�Ð�×/
 ×Sß5Ð�×GØÕÏ1ß �å	ßvÐ�×�Ï1×õÛGÐ�Ójë�Ò;Ï1×Gæ�Ï1ÛGÐ�×Gæ�áXå
ßvÓ5Ï��àÐ�×�ßvØ * Ó5Ð�í�ÖGÐ�×dÜ7×Gæmå	ÖGé3Ð�×³ê�Ò;×ë�Ð�ÓÕ×Gæ�Ð�ÓÕö®�å�é1é3Ð�× î�Ù?Ò�Ú&Ð�Ï{Û�Ï3Ðnå�Ý�ö ß5Ó5Ð�ß5Ð�×GÛ�Ð�×�ù�ÓÕÒ * Ò�ÓÕßvÏ1Ò;×2å�é1Ï1ß��å	ßvØ�ö å�÷�ßvÒ;ÓÕÐ�×#ê��Ò;é3é1Ï3Ô�å	×2å�é3Ò�Ô�æ�Ýð�é3Ð�Ï1í�ÖSÝG×GÔ�(b�Ò(bØÕÏ3×GÛ��

,?Ð�ásÐ�ÓÕ÷�Ð�×GØÕÙPÐ�Ó�ß�Ï3Ø�ß(×SÝG×ïî�Û2å6.�ÛGÐ�Ó�è�Ï3×�WGÝÀ.�ÛGÐ�Ó(èX3sí�Ï1Ð�×Gí� �ê;Ð�Ó5×2å�í�Ö�é
�å�ØÕØ5Ï3Ô�Ú2å�Ó(Ô;Ð�Ó5Ï3×�Ô
Ï3Ø�ßmî
Û2åÞè�×GÐ�Ó5Ô;Ï1ÐPê;Ò�×s¢ é3ÝGÔ
ã Ý�×GÛ�&�ßvÒ *À* Ð�å�÷nÓ5Ð�é3å	ßvÏ�ê�×2å�Ö�Ð�Ú&Ð�Ï3Ð�Ï3×2å�×�ÛGÐ�Ó�é3Ï3Ð�Ô;Ð�×��0T§Ð�Ï�ßvÐ�Ó5ÖGÏ1×÷
å�×G× áàå�×ìæ�Ð�Ï1Ô;Ð�× îPÛ2å6.*ÛGÏ3Ð�áàÏ�ß5ß5Ð�é3Øàð�é3Ð�Ï3í�ÖSÝG×GÔ](b� �§Ú&Ð�ØÕßvÏ1áàá�ßvÐ9[ Ð�Ú&Ð�×GØ5ÛGå�ÝGÐ�Ó#å�ÝGí�Ö
ÛGÝGÓÕí�Ö ÎeÐ�Ò;Ó5Ï1Ð�×�ßvÏ1Ð�ÓÕÝG×GÔ�ñ�W2ÝGÔ;æ�Ð�Ï1ßvå�ÚGÖ2�å	×GÔ;Ï3Ô�Ð#&�ß5Óvå�ÖGé1ÝG×GÔ;Ø5å�×GÏ1Ø5Ò�ß5Ó5Ò * Ï1Ð
ô�×GÏ3í�Ö�ß.ÚEÐ�Ð�Ï1×�W2ÝÀ.	ßÙjÏ3ÓÕÛ§ü (?¡�ÿU�

ÎeÏ3ÐjÑ�Ò;Ó5æD�ÝGÔ;Ð7ÛGÏ3Ð�Ø5Ð�ÓPÜÞÝGØ�Ù?Ð�ÓÕß5ÝG×GÔ;ØÕáàÐ ßvÖGÒ�ÛGÐ�é3Ï1Ð�Ô;Ð�×#å�é1Ø5Ò�Û2å�Ó5Ï1×ïîSÛ2å�.VÛ�ÝGÓ5í�Ö#Û�Ï3Ðeë�Ò	ã
Ï3×�æ�Ï3Û�Ð�×Gæ�Ú&Ð�ÛGÏ3×GÔ�ÝG×GÔ³Ø® �ØÕß5Ð�áàå	ßvÏ1Ø5í�ÖGÐæ¢2Ð�ÖGé1Ð�Ós¾SÝGÐ�é3é1Ð�×�ÙjÏ3ÐbÝG×SÚEÐ�Ò;Ú2å	í�ÖSß5Ð�ß5Ð�Ø#&�Ï3ÛGÐ ö�Ð�Ð�Û�Ï3×GÔGî
T Ï3×�÷�Ð�é1÷�Ò;ÓÕÓ5Ð�é å	ß5Ï3Ò;×GØÕÐÞE&Ð�÷�ßvÐàÒLÛ�Ð�Ó8Ý�×Sß5Ð�ÓÕØ5í�ÖGÏ1Ð�ÛGé1Ï3í�ÖGÐõÎeÐ ßvÐ�÷Sß5Ò;Ó5Ð�3sí�Ï3Ð�×Gí�Ï1Ð�Ø�ÝG×�ß5Ð�Ó5Û�Ó��ÝGí�÷�ß
ÙPÐ�Ó5Û�Ð�×1�!#"%$&" [ *\/3]_^`<3ab9dc�e/�<3]�:�9gfL/3hjik9l]�:_/�13a
,?Ð�Ï3ánm3o2��p-»�¼	½'½;ã è©� * Ð�ÓÕÏ3ásÐ�×�ß�ÙjÝGÓÕÛGÐeÐ�Ï3×GÐeØ * Ð�æ�Ï1Ð�é3é1Ðh$�å�Ó5Ô�Ð�ßv÷
å�ásásÐ�Ó�ê;Ð�Ó�Ù?Ð�×GÛGÐ ßmî2ÛGÏ1ÐØ * Ð�æ�Ï3Ð�é3é�ö_�ÝGÓVÛGÏ1ÐXÏ3×�×GÐ�ÓÕÐ�× ÜÞÚ�áàÐ�Ø5Ø5Ý�×GÔ;Ð�× ê�Ò;×qm3o2��p-»�¼	½'½¯ÝG×�Û«�å�ÖG×Gé1Ï3í�ÖGÐ�× þ û ã!ä�ÝGé1ß5Ï�ã
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ÛGÐ ßvÐ�÷�ß5Ò;Ó�ã ÜÞÓ5Ó5å� LØ7å�×GÔ�Ð�ö�Ð�Ó�ßvÏ1Ô�ß�ÙjÝGÓÕÛGÐ�çXÛGÐ�ÓÆëW�Ò�é3×GÐ�Ójë.Ò�Ï3×Gæ�Ï3ÛGÐ�×Gæ * é1ÝG×GÔ;Ð�Ónü�c�î	ÿU�r ¾ :=M�<?@tslë�@�8�IlI4<?:�ê�EaÃuC5@vu¾ FHB2<
ÜÞé1ØÞù�é3Ý�×GÔ;Ð�Ó7Ú&Ð�æ�Ð�Ï3í�ÖG×GÐ ß�áàå�×�Ð�Ï3×GÐ+&�ßvÓÕÐ�ÝG÷
å�ásáàÐ�Ó�îEÏ3×�ÛGÐ�Ó7Ø5Ï3í�Ö�Ð�Ï3×�Ú&Ð Ù?Ð�Ô;é3Ï1í�ÖGÐ�ØY$�å�Ó!ã
Ô;Ð ß�Ï3×dÐ�Ï3×GÐ�Ó7ê	å�ÓÕÏ3Ï3Ð�Ó5Ú2å	Ó5Ð�×�è�×SßÕö�Ð�ÓÕ×�Ý�×GÔ�æ�Ý�Ð�Ï1×GÐ�á ö�Ð�Ø�ß�áàÒ�×Sß5Ï3Ð�ÓÕßvÐ�×w&�ß5Ò *À* Ð�ÓeÚEÐ5¶2×�ÛGÐ�ßS�
,?Ð�Ï��7Î�ÎZ&�ã!ä�Ð�Ø5Ø5Ý�×GÔ;Ð�× Ï1ØÕß#Ð�Ï3× Ø�ß�å�ÚGÏ1é3Ð�Óæ$�å�Ó5Ô;Ð ßÕãa&�ßvÒ *b* Ð�Ó�ã Ü7ÚGØÕßvå�×GÛ Ï1× ÛGÐ�Ó ð�Ó��Ò�.;Ð�×LãÒ;ÓÕÛG×SÝG×GÔ�Ð�Ï3×GÏ1Ô;Ð�Ó.ä�Ï3÷SÓ5Ò;ásÐ�ß5Ð�Ó�×GÒ	ß Ù?Ð�×GÛGÏ3Ôb�H´;Ð�ÛGÒ�í�Ö§ÙjÏ3ÓÕÛ§ÚEÐ�Ï1á &�ß5Óvå�ÖGé1Ú&Ð ßvÓÕÏ3Ð�Ú`ÛGÏ1ÐbÏ3á
$�å�Ó5Ô;Ð ß�ÛGÐ * Ò;×�Ï3Ð�Ó�ßvÐVè�×GÐ�Ó5Ô;Ï1ÐVÏ3×9T �å�Ó5ásÐ8ÝGásÔ;Ð�Ø5Ð�ß5æ�ß�î Ù�å	ØeßvÖGÐ�Ó5ásÏ3Ø5í�Ö�ÐVÜÞÝGØÕÛGÐ�Ö�×�Ý�×GÔ;Ð�×
Ï3áÇ,?Ð�ÓÕÐ�Ï1í�Ö8Ð�Ï1×GÏ3Ô�Ð�Ó;wïá æ�ÝGÓl¢2Ò;é3Ô;Ð(ÖGå	ß��yÜ7ÝÀ.;Ð�ÓÕÛGÐ�á ÷¸�Ò;×�×GÐ�×s&�í�ÖSÙ?å�×G÷SÝG×�Ô;Ð�×�ÛGÐ�ÓH&�ßvÓ5å�ÖGé�ã
ØÕß5Ó5Ò;ásÏ3×�ß5Ð�×GØÕÏ1ß0�å
ß ÷SÝGÓÕæ�æ�Ð�Ï1ß5Ï3ÔÞÛ�Ð�×#$�å�Ó5Ô;Ð ßÕãa&�ßvÒ *b* Ð�Ó�ã Ü7ÚGØÕßvå�×GÛ8ê�Ð�Ó��å�×GÛGÐ�Ó5×1��&LÒ;é3í�Ö�Ð�èhE Ð�÷Sß5Ð÷�Ò�á * Ð�×GØÕÏ3Ð�ÓÕßÆÛGÐ�ÓÆë��Ò;é1×GÐ�Ó ë�Ò;Ï1×Gæ�Ï1ÛGÐ�×�æ * é1ÝG×GÔ;Ð�Ó áàÏ�ß Ð�Ï1×GÐ�á,ù�Ï1Ð�æ�Ò
ãa�jÐ�Ô;Ð�é3ÝG×GÔ�Ø5Ø® �Ø�ßvÐ�á/�

V Ý£,?Ð�Ô;Ï3×G×�ÛGÐ�Ó7Ï3×Lã Ú&Ð�å�á ä�Ð�Ø5Ø5Ý�×GÔ;Ð�×�ÙjÝGÓÕÛGÐ8Ò�ÖG×GÐs&�ß5Óvå�Ö�é{Ð�Ï3×GÐ�ÜÞÚGØ�ß�å�×�ÛGØ5Ð�Ï3í�ÖSÝG×GÔ
ÛGÝGÓÕí�ÖGÔ;Ð ö_�ÝGÖGÓÕßS��,?Ð�Ï&ÛGÐmå	÷Sß5Ï1ê�Ï3Ð�ÓÕß5Ð�Ó§�jÐ�Ô;Ð�é3ÝG×�ÔVÙjÝGÓ5ÛGÐ-RÕÐ�ÛGÐ�á Ð�Ï1×GÔ;Ð�Ø�ßvÐ�é3é1ß5Ð�×#Ü7ÚGØÕßvå�×GÛ³ÛGÏ1Ð
ë.å * å�æ�Ï1ß��å	ß Û�Ð�Ø ê�Ò;×#$ å	Ó5Ô;Ð ßÕã ÝG×GÛ�&�ß5Ò *À* Ð�ÓÕö�Ò�é3Ï3ÐBÔ;Ð�ÚGÏ3é1ÛGÐ�ß5Ð�×8ù�é3å	ß5ß5Ð�×G÷	Ò;×GÛGÐ�×GØvå	ß5Ò;Ó5Ø(æ�ÝGÔ;Ð�ãÒ;ÓÕÛG×GÐ�ßS�bT �å�ÖGÓÕÐ�×GÛ³ÛGÐ�Ø`&�ßvÓ5å�ÖGé1Ú&Ð ßvÓ5Ï1Ð�ÚEÐ�Ø?ÙjÏ1Ó5ÛõÛGÏ1Ð�ØÕÐ�ë.å * å�æ�Ï1ß0�å
ß * Ð�Ó5áàå�×GÐ�×�ßjÔ;Ð�ásÐ�ØÕØ5Ð�× îØ5Ò.Û2å6.�Ú&Ð�Ï2Ð�Ï3×�Ð�Ó Ñ�Ð�Ó��å�×GÛ�Ð�Ó5Ý�×GÔ�Û�Ð�Ø4$ å	Ó5Ô;Ð ßÕãQ&SßvÒ *À* Ð�Ó!ã Ü7ÚGØÕßvå�×GÛGÐ�ØBÐ�Ï3×�&�ß5Ð�ÝGÐ�Ó5ÝG×�Ô;Ø5ØÕÏ3Ô;×2å	éå�× ÛGÐ�×�å�ÚGØ�ß�å�×�ÛGØ5ÓÕÐ�Ô;Ð�é3×GÛGÐ�×dù�Ï3Ð�æ�Ò;÷SÓ5Ï1ØÕßvå�é3é&Ô;Ð�Ô;Ð�Ú&Ð�×�ÙjÏ1Ó5Û1�2ä�Ï1ßÆÛGÐ�ÓjÓÕÐ�í�ÖG×GÐ�Ó5Ô;Ð�ØÕß��Ý�ßvæ ßvÐ�×
ÜÞÚ�ØÕß�å	×GÛGØ5ÓÕÐ�Ô;Ð�é3ÝG×�ÔÆÙjÏ1Ó5Û.Ï3áÇ"Þå�ÖSÚEÐ�Ó5Ð�Ï3í�ÖnÐ�Ï1×GÐBð.Ð�×2å�ÝGÏ1Ô;÷�Ð�Ï1ßïê�Ò;×nÝG×�ßvÐ�Ól b�dcxwïá Ð�Ó5ÓÕÐ�Ï3í�Ö�ßS�

ÎeÏ3Ð?ö�Ò�é3Ô;Ð�×GÛGÐ�$�å�ÚEÐ�é3é1Ð?é1Ï3ØÕß5Ð�ß(Û�Ï3Ð�$�å�Ó5Ô�Ð�ßÕãa&�ßvÒ *À* Ð�Ó�ã ÜÞÚGØ�ß0�å�×GÛ�Ðjå�Ý�ö!î�ÚEÐ�Ï�ÛGÐ�×GÐ�×�RÕÐ Ù?Ð�Ï3é1ØÔ;Ð�áàÐ�Ø5Ø5Ð�×�ÙjÝGÓÕÛGÐsñ ê�Ô;é���&¸��î�ô��
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`N�_�f
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ÎeÏ3Ðh&LÒ;Ó�ßvÏ3Ð�Ó5ÝG×�Ô�ÛGÐ�Ó�ë�Ò;Ï1×Gæ�Ï1ÛGÐ�×Gæ�Û2å	ß5Ð�×#Ð�ÓÕö�Ò;é1Ô�ßvÐ ö �ÝGÓ1RÕÐ�ÛGÐ�×õÛGÐ�Ó'c0¡»$�å�ÓÕÔ;Ð�ß�ãQ&�ß5Ò *À* Ð�Ó�ãÜÞÚ�ØÕß �å	×GÛGÐnØ5Ð * å�Óvå	ßS�IùBÓÕÒàÜ7ÚGØÕßvå�×GÛ ÙjÝGÓ5ÛGÐ.ö �ÝGÓuRÕÐ�Û�Ð�Ô;Ð�Ò;Ó5Û�×GÐ�ß5Ð8ë�Ò;áVÚ�Ï3×2å	ß5Ï3Ò;×õÛ�Ð�ÓÆå�í�Ö�ßÎeÐ�ß5Ð�÷�ßvÒ�Ó�ãa�jÏ3×�Ô;Ð7Ð�Ï3×GÐÞädå	ß5Ó5Ïd�sÐ�Ó5æ�Ð�ÝGÔ�ß�î�ØÕÒVÛ2å�.VÏ1×GØ5Ô�Ð�Øvå	á8ßhc�¡\¬_ç�^�¨Ùc� �ç�ç�ë�Ò;Ï3×Gæ�Ï3ÛGÐ�×Gæ ã
áàå	ßvÓÕÏ3æ�Ð�×õÐ�×�ßvØ�ß�å�×�ÛGÐ�×1�~98;:=L]º�<?:=AHFlM
ÎeÏ3Ð�Ü7×�Ù?Ð�×GÛGÝG×GÔ#ê�Ò;×�ð�é3Ð�Ï3í�ÖSÝG×GÔW(b�Ò�àØÕÐ�ßvæ ßÞù�Ðmå�÷SÏ1×Sß5Ð�×GØÕÏ1ß �å	ßvÐ�×ïî&Û�Ï3Ð.Ú&Ð�Ï¥ê;Ð�ÓÕØ5í�ÖGÏ1Ð�ÛGÐ�×GÐ�×
$�å�Ó5Ô;Ð ßÕãa&�ßvÒ *b* Ð�Ó�ã Ü7ÚGØÕß��å�×GÛGÐ�×bÔ;Ð�ásÐ�ØÕØ5Ð�×bÙjÝGÓÕÛGÐ�×ïî�ásÏ1ß5Ð�Ï1×2å�×GÛGÐ�Ó�Ï1×s,?Ð�æ�Ï3Ð�Ö�Ý�×GÔÀ��ÎeÐ�Ø5Ö2å�é1ÚØ5Ï1×GÛ�ê;Ò;Ó ÛGÐ�Ó Ð�Ï3Ô�Ð�×�ßvé1Ï3í�ÖGÐ�×�Ü7×2å�é! �ØÕÐBÛ�Ï3Ð�ë�ÒLÐ�3sæ�Ï3Ð�×�ßvÐ�× ï ñ_ð � ôEæ�Ý�ÚEÐ�Ø�ßvÏ1áàásÐ�×ïî�áàÏ�ß¥ÛGÐ�×�Ð�×áàå�×�Û�Ï3Ðn
 ×Sß5Ð�×GØÕÏ1ß��å	ßvÐ�×Vå�Ý�öGÐ�Ï3×�ÐPÔ;é1Ð�Ï1í�ÖGÔ;Ó5Ò�.;Ð�ÜÞ×Gæ�å�ÖGé * Ó5Ò�ÛGÝGæ�Ï3Ð�ÓÕßvÐ�Óu�s�ÝGí�÷SØÕß5Ò�.;÷	Ð�Ó5×�Ð ×GÒ;Ó�ãásÏ3Ð�Ó�ß���Î�å�æ�Ý�ÙjÝGÓÕÛGÐ�×sÛGÏ3ÐÆð�Ð�Ø5å�á8ß5Ï3×�ßvÐ�×GØ5Ï�ß0�å	ß5Ð�× ñU¢ é1ÝGÔ	ã * é3ÝGØn&SßvÒ * ÷	Ò;á * Ò;×�Ð�×�ßvÐ�ô¾ÛGÐ�Ó(Ï3×LãßvÐ�×GØ5Ï�ß0�å	ß5Ø5Ø�ß0�å�ÓÕ÷�Ø�ßvÐ�× ��ÆÚ&Ð�Ó5Ô��å�×�Ô;Ð ÛGÐ�Ø�ë�Ð�Ó5×GØ z � $ ÏGÏ1á ð.å	ß5Ð?ê;Ò;×bÝG×�ß5Ð�×àå�Ý�öEÛGÐ�×àý ý þ t  �ý



o�q���qpfsrutlvwknx`j'ruy%zÇk4iay'knxÙx����ZtbÚ�m	k-Ó-k-yht��ØfsrHknx'Ô9k\tbturuy%z ý�¡
��7ÚEÐ�ÓÕÔ�å�×GÔõê�Ð�ÓÕÙPÐ�×�ÛGÐ�ßS� øÆÏ3Ð�ÓÕÚ&Ð�Ï¾÷
å�ásÐ�×�ÛGÏ1Ð�ùBÓÕÒ;Ô;Ó5å�áàásÐ�� {=��xD��v Ý�×GÛ�� ��x��?Ð�Í�Î�� æ�Ý�Ó
ÜÞ×�ÙPÐ�×GÛ�ÝG×GÔGî&ÛGÏ3Ð»$�Ð�Ï3é1Ðnê�Ò;×Ì�Z�Iù Ð�Ý�Øs¾SÝGÐ�×�Ø%&�Ò�ö ß Ù�å	Ó5Ð * å�÷�Ð ßeö_�ÝGÓ'[ Ð�Ú&Ð�×GØ5ÛGå�ÝGÐ�ÓÕáàÐ�Ø5ØÕÝG×LãÔ;Ð�×dØ5Ï1×GÛ ü (�ç	ÿ��EÎeÏ3Ð�ê;Ò;ÓÕÚ&Ð�Ó5Ð�Ï1ßvÐ�×GÛGÐ�×µ&Lí�ÖGÓ5Ï�ß5ß5Ð�ÛGÐ�ÓeÎ�å	ß5Ð�×2å	×2å�é! �ØÕÐ�ÚGÏ1ØÞæ�ÝGÓh"ÆÒ;Ó5ásÏ3Ð�Ó5ÝG×�Ô
Ð�Ó�ö�Ò;é3Ô	ßvÐ�×³Ï1×OV Ý�Øvå�ásáàÐ�×2å�ÓÕÚ&Ð�Ï1ß�ásÏ1ßi�#�Iä±�Ò;é3é1Ð�ÓS�
¹+<�C5@�º�L]L£AlFlM J 8NF+�h< ¾ >	º�F�@�<KFuC5º�@�u¾ @�<KFöº�Fì798�º�FH¼?ºéB2<�Fl¼
V ÝGÓ',?Ð�Ø�ßvÏ1áàáVÝ�×GÔbÛGÐ�Ó'
 ×Sß5Ð�×GØÕÏ1ß �å	ßvÐ�×�ó�ô È ²�Â Ç õ�ÝG×GÛöó�ô È ²�Â È õVê�Ò;×£&SßvÒ * ã?ÚGæ ÙZ��¢ é1ÝGÔ	ã
* Ðmå�÷§Ï3× ë�Ò;Ï1×Gæ�Ï1ÛGÐ�×Gæàæ�ÝGá ¢ é3Ý�Ô * Ð�å�÷öô È Ð�Ï3×GÐ�Ø Å ÚEÐ�ê �Ò;é3÷	Ð�ÓÕ×GÛGÐ�× ��ÆÚ&Ð�Ó5Ô�å�×�Ô;ØVÙjÝGÓ5Û�Ð�×
æ�Ý�×2�å�í�ÖGØ�ß³ë�Ò;Ï3×Gæ�Ï3ÛGÐ�×Gæ�ØÕí�ÖG×GÏ�ß5ßvÐ ö_�ÝGÓsÔ;Ð�Ð�Ï3Ô;×GÐ ßvÐ9�ÆÏ1×GÔ	ã ë.Ò�áVÚGÏ3×Gå	ßvÏ1Ò;×GÐ�× ÚEÐ�ÏÆØ��å	á8ßvé1Ï3í�ÖGÐ�×
$�å�Ó5Ô;Ð ßÕãa&�ßvÒ *b* Ð�Ó�ã Ü7ÚGØÕß��å�×GÛGÐ�×�Ð�Ó5æ�Ð�ÝGÔ�ßS� ÎeÏ1Ð�ØjÐ�Ó�ö�Ò;é3Ô�ß5Ð�Ö2å�é1Ú2å�Ý�ß5Ò;áXå
ßvÏ3ØÕí�Ö³áàÏ�ßjÛGÐ�á ù�Ó5Ò
ã
Ô;Ó5å�áàá�� {_��xD��v îLÙPÐ�é3í�Ö�Ð�Ø?Û�Ï3Ðjæmå�Ö�é3Ó5Ð�Ï3í�ÖGÐ�×G&�í�ÖG×GÏ1ßÕßvØ * Ð�÷Sß5Ó5Ð�×³å�×Gé3Ð�Ô�ß���,?Ð�ÏIÛGÐ�ÓnT å�ÖGéIÛGÐ�Óð.å	ßvÐ�ØnÏ1ØÕßnÚEÐ�Ø5Ò�×GÛGÐ�ÓÕÐàÜ7Ý�ö�ásÐ�Ó5÷SØ5å�áà÷	Ð�Ï�ß�æ�ÝGÓ�Ñ�Ð�ÓÕáàÐ�Ï3ÛGÝG×�Ô ê�Ò;× ë�Ò;×�ßvå�áàÏ1×2å	ß5Ï3Ò;×GÐ�×�Ð�Ó!ã
ö�Ò;ÓÕÛGÐ�ÓÕé3Ï3í�Ö î	Û2å�Ð�Ø(Ø5Ò;×GØ�ßBå�Ý�öIê�Ï3Ð�é3Ð�ÓÕé3Ð�ÏLÜ7ÓÕßvÐ�×bæ�Ýs¢2Ð�ÖGé1Ð�ÓÕ×�Ú&Ð�ÏGÛGÐ�Ó(Ø * �å	ß5Ð�Ó5Ð�×�,?Ð�Ø�ßvÏ3ásáVÝG×�Ôê;Ò�×�ù Ð�å�÷SÏ3×�ßvÐ�×GØ5Ï�ß0�å	ß5Ð�×�÷�Ò;ásáàÐ�×�÷
å�×�×1�IÎeÏ3Ð�è�ÓÕö å	ÖGÓ5ÝG×�Ôàæ�Ð�Ï3Ô	ßmî2Û2å�.sæ�Ý�ÓÆ÷	Ò;Ó5ÓÕÐ�÷�ßvÐ�×£,?Ð�ã
ØÕß5Ï3ásáVÝG×GÔ Ð�Ï1×GÐ�Ó%[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�ÓVÛ2å�Ø�ÜÞÝGØÕØ5í�ÖGé1Ï3ÐS.�Ð�× ê�Ò;× ë�Ò;×�ß�å�ásÏ3×Gå	ßvÏ1Ò;×GÐ�×¯ÛGÝGÓÕí�Ö*ÛGÏ1Ð
T å�ÖGéBÔ;Ð�Ð�Ï3Ô;×GÐ ßvÐ�Ó�Ð�×GÔ;Ð�ÓVðnå
ßvÐ�ØnÙjÏ3í�Ö�ßvÏ1Ô;Ð�ÓnÏ3Ø�ßVå	é3Ø.Û2å�Ø+&�å�ásáàÐ�é3×`ê;Ò;×*ásÐ�Ö�Ó+&�ßvå	ßvÏ1ØÕß5Ï3÷
ÛGÝGÓÕí�Ö�Ð�Ï3×³Ô;Ó��Ò�.;Ð�ÓÕÐ�Ø7ðnå
ßvÐ��

è�Ï3×9,?Ð�Ï1Ø * Ï1Ð�é ö��ÝGÓjÛGÐ�×�Ñ�Ð�Ó5é å	Ý�ö Û�Ð�ÓØ
 ×�ßvÐ�×�Ø5Ï1ß��å	ßvØ�ê;Ð�Ó5Ö2�å�é�ßv×GÏ1Ø5ØÕÐ�ÚEÐ�ÏïÙ?å�í�ÖGØÕÐ�×GÛGÐ�á $�å�Ó!ã
Ô;Ð ßÕãQ&SßvÒ *À* Ð�Ó!ã Ü7ÚGØÕßvå�×GÛ9Ï3ØÕßbÏ1×<ÜÞÚGÚGÏ1é3ÛGÝ�×GÔw(b�Òç`ÛGå�Ó5Ô;Ð�ØÕß5Ð�é3é�ß��(ÎeÏ1Ð �ÜÞ×�ÛGÐ�ÓÕÝG×GÔ;Ð�×ÊÛGÐ�Ó�
 ×�ã
ßvÐ�×GØ5Ï�ß0�å	ß5Ð�×sê;Ò;×æ¢ é3ÝGÔ
ã ÝG×GÛG&�ßvÒ * ÷�Ò;á * Ò�×GÐ�×�ßvÐ	îSÛGÏ3Ðjæ�Ý�Ó\,?Ð�ØÕß5Ï3ásáVÝG×GÔnÛGÐ�Ón[¥Ð�ÚEÐ�×�Ø5Û2å�Ý�Ð�ÓÔ;Ð�×�ÝLßvæ�ßÆÙPÐ�Ó5Û�Ð�×ïîIØ5Ï1×GÛ³ÛGÐ�ÝLßvé3Ï1í�Ö�Ð�Ó5÷	Ð�×G×SÚ2å�Ó5�


 á,å�Ú�Ô;Ð�ÚGÏ1é3ÛGÐ ßvÐ�×O& * Ð�÷Sß5Ó5ÝGáÇÐ�Ó5÷	Ð�×G×�ßÆáàå�×õÐ�Ï1×GÐ�Ø5Ð�ÖGÓ ÚGÓ5Ð�Ï1ß5ÐZ¢ é3ÝGÔ * Ð�å�÷S÷�Ò;á * Ò�×GÐ�×LãßvÐ6�EÎeÏ3Ð�ØjÙ?å�Ó7Ð�Ï3×GÐnè�Ï3Ô;Ð�×�ß��ÝGásé3Ï1í�ÖG÷�Ð�Ï1ßjÚEÐ�Ï ÛGÐ�ÓPm3o2��p-»�¼	½'½;ã ä�Ð�ØÕØ5ÝG×�ÔGî&Û�Ï3Ð�å�Ý�ö¾Û�Ï3Ð.ê;Ò;Ó!ã
å�×GÔ�Ð�Ô�å�×�Ô;Ð�×GÐbè�ásÏ3Ø5ØÕÏ3Ò;×dê�Ò;×Y� ã
${Ð�Ï1é3í�ÖGÐ�×�Ï3áUÚ&Ð ßvÓvå	í�ÖSß5Ð�ß5Ð�× Ü7ÝGØ5Ô;å�×GÔ;ØÕ÷	å	×2å�é(×2å�í�Ö¯ÛGÐ�Ó
�?Ò;á * Ò�ÝG×GÛG÷	Ð�Ó5×�Ó5Ðmå	÷Sß5Ï3Ò;×sæ�Ý�Ó �ÝGí�÷Sæ�ÝLö �ÝGÖGÓ5Ð�×õÏ3Ø�ß���ÎeÏ1Ð�× �å�ÖGÐ�Ó5ÝG×�Ô;ØÕÙPÐ�Ï1Ø5ÐÞÏ1Ø5Ò�ß5Ó5Ò * Ð�${Ð�Ï1é3í�ÖGÐ�ã×GÐ�áàÏ1Ø5Ø5Ï1Ò;×#ÚEÐ�ÙjÏ1Ó5÷�ß Ð�Ï1×GÐ7Ñ�Ð�Ó5ØÕí�ÖGáàÏ1Ð�ÓÕÝG×GÔbÛGÐ�Ó ð.Ð�Ø5í�Ö�ÙjÏ3×GÛ�Ï3Ô;÷	Ð�Ï1ß5ØÕê�Ð�ÓÕß5Ð�Ï1é3ÝG×GÔ�Û�Ð�Ó§� �ÝGí�÷;ã
ØÕß5Ò�.;÷	Ð�Ó5×�Ð�� ÎeÏ3Ð�ØÞÖ2å
ß5ßvÐ�ÚEÐ�Ï�ÛGÐ�Ó�Ü7×2å�éd LØÕÐVÛGÐ�Ó»& * Ð�÷�ßvÓ5Ð�×§ásÐ�Ö�Ó5Ð�ÓÕÐ�ë�Ò;×GØÕÐ>¾SÝGÐ�×�æ�Ð�×��{è�Ó!ãØÕß5Ð�×GØsÐ�Ó�ÙjÏ3Ð�ØàØÕÏ3í�Ö9Ú&Ð�ÏÆÛ�Ð�Ó�,?Ð�Ø�ßvÏ1áàáVÝ�×GÔ`ÛGÐ�Ósù Ð�å�÷SÏ3×�ßvÐ�×GØ5Ï�ß0�å	ß5Ð�×ÊÛGå�Øs
 ×Sß5Ð�Ô;ÓÕÏ3Ð�Ó5Ð�×Êå�é3Ø
Ô;Ð�Ð�Ï3Ô�×GÐ�ß5Ð�ÓdÔ;Ð�Ô;Ð�×u�ÝGÚ&Ð�ÓdÛGÐ�ÓÌ
 ×�ßvÐ�×�Ø5Ï1ß��å	ßvØÕÚ&Ð�ØÕß5Ï3ásáVÝG×GÔ Û�ÝGÓ5í�Ö Ü7×b¶Gß5ß5Ð�×]Ô�å�Ýb.�ö®�Ò;Ó5ásÏ3Ô�Ð�Ó
ë�ÝGÓÕê�Ð�×õå	×àÛGÏ1Ðjù Ðmå	÷�Ø5�;V&ÙPÐ�Ï�ßvÐ�×�ØPÐ�×Sß5ÖGÏ3Ð�é1ß5Ð�×sÛGÏ3ÐÆå�×2å	é! �Ø5Ï1Ð�ÓÕß5Ð�×æ�ÆÐ�Ô;Ï3Ò;×�Ð�×sÏ3×bÛGÐ�×)& * Ð�÷;ãßvÓÕÐ�×dÛ�ÝGÓ5í�Ö�Ï1ÖGÓ5Ð�Ô;Ó5Ò�.�Ð%,?ÓÕÐ�Ï�ßvÐnáàÏ�ßÞÖ2�Ò�ÖGÐ�ÓÕÐ�Ó'T å�ÖGÓÕØ5í�ÖGÐ�Ï3×Gé1Ï3í�ÖG÷	Ð�Ï�ßeØÕß��Ò;Ó5Ð�×GÛGÐVù�Ðmå�÷SØ.å�Ý�Ø
ö�Ó5Ð�áàÛ�Ð�× V Ð�ÓÕö®�å�é1é3Ð�×dç`Û�Ï3ÐXÜ7ÝGØÕÙPÐ�Ó�ßvÝG×�ÔGî¾Û1��Ö1�{ÛGÏ3ÐsT*å	ÖGéPÛ�Ð�Óbð.å	ßvÐ�Ø�î{áVÝÀ.�ß5ÐXå	é3Ø5Ò�Ø5Ð�ÖGÓ
Ø5Ò�Ó5Ô�ö®�å�é�ßvÏ1ÔõÐ�ÓÕö�Ò�é3Ô;Ð�×1�ïè�Ï3×GÐsÛGÓÕÏ1ß5ß5Ð�è�Ï3×GØÕí�ÖGÓ��å�×�÷�Ý�×GÔ�Ù?å�Ó�Ø�ß�å	ß5Ï3Ø�ßvÏ3ØÕí�ÖGÐ�ÓÃ"Þå
ßvÝGÓ�î¥ÛGÐ�×G×§Ï3×Lã
ßvÐ�×GØ5Ï�ß0�å	ß5Ø5ØÕí�ÖSÙ?å�í�ÖGÐ�¢ é1ÝGÔ;÷	Ò;á * Ò;×GÐ�×�ßvÐ�×�ÖGÒ;ÚEÐ�×dØÕÏ3í�Ö�Ï3×�Û�Ð�×w& * Ð�÷�ß5Ó5Ð�×�÷	å	ÝGá ê;Ò;á �7×�ã
ßvÐ�Ó5Ô;ÓÕÝG×GÛ�å�Ú1�

¹+<�C5@�º�L]L£AlFlM Bl<?:��4<�Ã4<KFuC�B ¾ Al<?:
V ÝGÓw,?Ð�ØÕß5Ï3ásáVÝG×GÔ ÛGÐ�Óµ[ Ð�Ú&Ð�×GØ5ÛGå�ÝGÐ�Ó¯Ô;Ð�áÌ�å�. ð�é3Ð�Ï3í�ÖSÝG×GÔ«(b�Ò� Ï3ØÕßdÏ3×]Ð�Ï1×GÐ�á é1Ð�ß5æ�ßvÐ�×
&Lí�ÖGÓÕÏ1ßÕß#ÛGÏ1Ð�æ�Ð�Ï1ß5é3Ï1í�ÖGÐ�Ü7ÚGé3Ð�Ï1ß5ÝG×GÔ Û�Ð�Ódñ ×GÒ;ÓÕáàÏ1Ð�ÓÕß5Ð�×&ô+¢ é1ÝGÔ * Ðmå�÷SÏ3×�ß5Ð�×GØÕÏ1ß0�å
ßXæ�Ý Ú&Ð�Ó5Ð�í�ÖLã×GÐ�×1��ÎeÏ1Ð�ØBÔ;Ð�ØÕí�Ö2å�ÖõásÏ1ßPø7Ï1é1ö�Ð ÛGÐ�Ø�ù�Ó5Ò;Ô�Óvå�ásáàØx� v8��v��/v8� î�Û2å	ØO¾SÝ2å�ØÕÏ Ð�Ï1×GÐ�×àØ5Ï1áVÝGé1ßvå�×GÐ�×
¢ Ï�ßVÛGÐ�Ó8Ñ�Ð�ÓÕé
�å�Ý�ö�Ðàê;Ò;× ¢ é1ÝGÔ	ãÞÝG×GÛ &�ß5Ò *À* Ðmå�÷SÏ3×�ß5Ð�×GØÕÏ1ß0�å
ßVê;Ò;ÓÕ×GÏ3ásá8ßõü (�î
ÿU� ÎeÐ�Ó8Ñ�Ð�Ó5é å	Ý�ö



ý�ç e�fhg4iSjlknmpo�qpfsrutlvwknx`j'ruy%z

C
ou

nt
s

50

50

50

50

0

0

0

0

710 720 730 740 750 760 770 780701

2000

296.5

150.9

64.7

Transition Energy [keV]

ÜÞÚ�ÚGÏ3é1ÛGÝG×GÔö(D� çb{ �\�K�a�a~®�K�K���
�æ�?���ø^§�0����&_���K�_��&_�
�À���6�
�Q�_� �À�_�ie������ae����Q�a~Q�����_�?�_�?�_�6`¸���Q�����å�# �
���K�À���
�_�-���
� ������?�_� � ��?�dG\���?�".�� ÷H�_�Z��/��`���X� ���
�u�?���l��
��?�����K�K�Z�À�_�]���d.-���X� ���a�H�?��� # �
���?�
�À�_�����?�_�Ï� í � / ý þ ��\�À���a�0���?�0�l�d� z � ��&_�»���a���_�K�?�_�����¡
d� � ���
�-�����_�=�
�-�K���X��
��?������!��À�0�?�_�6�
�
�?�_�P� í � � í ��-�À���a�0���K�0�l�����?�_��G-���K���_���dc�.�c / c � c��`�K���"���0�����P`����a�����å� # �
�����b���a�_�n���a�a���K�
���
�u¨
�X�u�_��
��©�a�_~®�=�a�-���À�_�Y�����Oy°!\�l���?���������À�_�;�

ÛGÐ�Ó�¢ é3Ý�Ô * Ð�å�÷SÏ3×�ßvÐ�×GØ5Ï�ß0�å	ß5Ð�×dÙjÏ1Ó5ÛdÛGÝ�Ó5í�Ö`Ð�Ï1×GÐ�ë�ÝGÓÕê�Ð�Ô;Ð5¶�ß5ßvÐ ßmîïÛ�Ï3Ð�å�Ý�ØeØÕß��ÝGí�÷�Ù?Ð�Ï3Ø5ÐsÛGÐ�ã
¶2×GÏ1Ð�Ó�ßvÐ�× î¾ØÕß5Ð�ßvÏ1Ô`ÛGÏFE&Ð�ÓÕÐ�×Gæ�Ï3Ð�ÓÕÚ2å�Ó�å	×GÐ�Ï1×2å�×GÛGÐ�Ó5Ô;Ð�Ø5Ð ßvæ�ß5Ð�×ìù Ò;éd L×�Ò;áàÐ�×<æ�ÙPÐ�Ï1ß5Ð�×Êð.Ó5å�ÛGÐ�Ø
ÚEÐ�ØÕß5Ð�Ö�ß��©V ÝGØ �å
ßvæ�é1Ï3í�Ö`ÙjÏ3ÓÕÛ*å�×§ÛGÏ3ÐW&�ß5Ò *À* Ðmå�÷SÏ3×�ß5Ð�×GØÕÏ1ß �å
ßvÐ�× ÛGÏ3ÐWV Ð�Ï�ß�å�Ú�é3Ð�Ï�ßvÝG×�Ô Û�Ð�ÓnÒ;ÚGÏ�ãÔ;Ð�×dù Ò;éd �×GÒ;ásÐ8å�×�Ô;Ð * å6.�ß��EÎeÐ�Ójö�Ó5Ð�Ï3Ðnù¾å�Ó5å�ásÐ�ßvÐ�Ó7ö �ÝGÓÆÛGÏ1Ð�Ø5Ð�æ�ÙPÐ�Ï�ßvÐVÜ7× * å�ØÕØ5ÝG×GÔXÏ3ØÕß7Ð�Ï1×ä�ÝGé�ßvÏ * é3Ï1÷	å
ßvÒ;Ó�î
Û�Ð�ÓBØ5Ò;Ô;Ð�×2å�×G×�ß5Ð'$�å�Ý�ö å�÷�ß5Ò;Ó�î;Û�Ð�ÓBÛGÐ�Ón[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�ÓPÐ�×�ßvØ * Ó5Ð�í�Ö�Ð�×õØ5Ò�é3é1ß5Ð��Î�å�ØsèBÓÕÔ;Ð�Ú�×GÏ3ØàÛGÐ�ØsÑ�Ð�ÓÕö å	ÖGÓ5Ð�×GØXÏ1é3é3Ý�ØÕßvÓÕÏ3Ð�ÓÕßbÛGÐ�Ó T ã ù�é3Ò�ß�î(ÜÞÚGÚGÏ1é3ÛGÝ�×GÔ](D� îb�BÎeÏ1Ð�å�Ý�ØÛGÐ�×O& * Ð�÷Sß5Ó5Ð�×�Ð_�Lß5Óvå�Ö�Ï3Ð�Ó�ßvÐ�×/
 ×�ß5Ð�×GØÕÏ1ß0�å
ßvÐ�×³ØÕÏ3×GÛ³×GÒ;ÓÕáàÏ1Ð�Ó�ß�Ô;Ð�Ô;Ð�×õÛGÐ�×9$�å�ÓÕÔ;Ð�ß�ãQ&�ß5Ò *À* Ð�Ó�ãÜÞÚ�ØÕß�å	×GÛ�Eõå�ÝLö�Ô;Ð�ß5Óvå�Ô;Ð�×�ásÏ1ß5Øvå�á8ß�ÛGÐ�ÓÞå�×GÔ;Ð * å�.�ß5Ð�×dë�ÝGÓ�ê;Ð�×1��¢'�ÝGÓuRÕÐ�ÛGÐ�×dÜÞÚGØ�ß�å�×�Û�Ô;Ð�ãÙjÏ3×�×SßÆáàå�×³Ð�Ï1×GÐ�×9[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�Ó�ãåT§Ð�Ó�ßmîIÛGÐ�ÓjÑ�Ð�Ó5é3å�Ý�ö�ÛGÏ3Ð�Ø5Ð�ÓØT§Ð�ÓÕß5Ð.Ï3ØÕßjÛ�Ï3Ð.Ø5Ò;Ô�Ð�×2å�×�×Sß5ÐT ã ë�ÝGÓÕê�Ð��

�7á Ø® �ØÕß5Ð�áàå	ßvÏ1Ø5í�ÖGÐG¢IÐ�ÖGé3Ð�Ó�æ�Ý Ð�ÓÕ÷�Ð�×�×GÐ�×ïî Ú&Ð ßvÓvå	í�ÖSß5Ð�ß�áàå�×*Û�Ï3ÐàÎ�å	ßvÐ�× * ÝG×G÷�ß5Ð#Ï3×Lã×GÐ�Ó5Ö2å�é1ÚõÛGÐ�Ø ØÕÒ;Ô;Ð�×2å�×G×�ßvÐ�×�ØÕÐ�×GØÕÏ1ß5Ï1ê;Ð�×/,?Ð�ÓÕÐ�Ï3í�Ö�ØS�IÎeÒ;Ó�ß�Ø5Ï1×GÛ³ÛGÏ3ÐÞÐ�Ï3×�Ô;Ð�Ô�å	×GÔ;Ð�×�Ð�×)
 ×�ßvÐ�×Lã
Ø5Ï�ß0�å	ß5Ð�×nØ5Ï1Ô;×GÏ!¶G÷	å	×Sß ê�Ò;×+"ÆÝGé3é;ê�Ð�Ó5ØÕí�ÖGÏ3Ð�ÛGÐ�×�ù�ÛGÏ1ÐPÚEÐ�Ø�ßvÏ3ásá8ß5Ð�×»[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�ÓÕÙPÐ�ÓÕß5Ð�Ù?Ð�Ï3ØÕÐ�×
Ó5Ð�é å	ß5Ï1ê8÷�é1Ð�Ï1×GÐØ¢2Ð�ÖGé1Ð�Ó�å�Ý�öa�?
 ×�×GÐ�ÓÕÖ2å�é3ÚsÛGÐ�ØPØÕÐ�×GØÕÏ1ßvÏ�ê;Ð�×G,?Ð�Ó5Ð�Ï1í�ÖGØBØ5Ò;é1é1ßvÐ�×bÛGÏ3Ð�T§Ð�Ó�ßvÐjö_�ÝGÓ T÷�Ò�×GØÕßvå�×�ßjØ5Ð�Ï1×1��Ü7ÝGØ�Ï1ÖG×GÐ�×õÚ�Ï3é3Û�Ð�ßPáXå�×XÛGÐ�×³Ô;Ð ÙjÏ3í�Ö�ßvÐ ßvÐ�× ä�Ï�ß5ß5Ð�é1ÙPÐ�Ó�ßmî�ÛGÐ�Ó Û�Ï3ÐÞÔ�Ð�Ø5Ý�í�ÖLã
ßvÐW[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�ÓVÐ�ÓÕÔ;Ï3ÚLß��¥è�Ï3×GÐs×GÏ1í�ÖSß�ã Ø�ß�å	ß5Ï3ØÕß5Ï3ØÕí�ÖGÐsÑ�Ð�ÓÕß5Ð�Ï3é1ÝG×GÔ ÛGÐ�Ónè�Ï3×Gæ�Ð�é�Ù?Ð�ÓÕßvÐàÛGÏ3Ð�Ø5Ð�Ó
ë�ÝGÓÕê�Ð�é �å�.�ßjå	Ý�ö Ð�Ï3×GÐ�×�ØQ �ØÕßvÐ�áXå
ßvÏ3ØÕí�ÖGÐ�×O¢2Ð�ÖGé1Ð�Ó Ø5í�Ö�é3Ï3Ð5.;Ð�×��
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10

10

10

100

100

100

1000

1000

1000

11.89 +− 1.90 ps

Distance [Micrometer]

11.89 

6 

17 Tau

0 

1E+03 Flight

0 

4E+02 Stop

ÜÞÚ�ÚGÏ3é1ÛGÝG×GÔæ(b� îD{ G-���K�|.�c�`N�_��
 � 0D��� � � �_�-�K��
����
�Y�?�_��� í � � í ùb��� � ��
�
d�n��� z � �«���a^§�0�����&_���?�_�'&�&_�'!Þ��
��?���À�_���Ã�K�_��.�.M�>�»���X� ��\�À���a�0���?�0�i�_� í�� � í �a��	�0�Y���À�_�Y�K��~Q���K�6�
�_�Z0����_^Ø�?��e���c��	����
d��� � �?���1��
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� ��� �;�Y��� �
� ­ ± �g  ° � «¯« � ¡ �®­ � «¯«§ª ° ± � °


 ×òÛGÏ3Ð�Ø5Ð�á ënå * Ï1ß5Ð�éÞØÕÏ3×GÛòÛGÏ1Ð£�ÆÐ�Ø5ÝGé�ß�å	ß5Ð`ÛGÐ�ÓõÜ7ÝGØÕÙPÐ�Ó�ßvÝG×GÔ�Ð�× å�é1é3Ð�Ó#ÛGÓ5Ð�Ï.ä�Ð�ØÕØ5ÝG×�Ô;Ð�×
æ�Ý�Øvå�ásáàÐ�×GÔ;Ð ö å�Ø5Ø�ß��{Î�å�Ø»$�Ð�Ó5ásØ5í�ÖGÐ�áXå³ê;Ò;× z�{ �?ÓnÙjÝGÓÕÛGÐXÏ1á³,?Ð�Ó5Ð�Ï1í�Ö ×GÏ1Ð�ÛGÓÕÏ3Ô;Ð�ÓÃ& * Ï3×�ØÐ�Ó�Ù?Ð�Ï1ß5Ð�ÓÕßS��¢2Ð�Ó5×GÐ�ÓÞÐ�Ó�ö�Ò;é3Ô	ßvÐ�ö_�ÝGÓÞÛ�Ï3Ð�ØÕÐ�×�ë�Ð�Ó5×�Û�Ï3Ð%V ÝSÙPÐ�Ï1Ø5ÝG×�Ô#ê;Ò;×w& * Ï3×�¾SÝ2å	×Sß5Ð�×Gæ�å�ÖGé1Ð�×ÝG×GÛdä�ÝGé1ß5Ï * Ò;é�ã ä�Ï3ØÕí�ÖSÝG×GÔ;Ø�ê;Ð�ÓÕÖ �å�é�ßv×GÏ1Ø5Ø5Ð�×ïîEÏ3×GØÕÚ&Ð�Ø5Ò;×GÛ�Ð�Ó5Ð�ö �ÝGÓÞÛGÐ�×wV Ð�Ó�ö å�é3é{å�Ý�ØÞÛGÐ�ÓÞ×GÒ;×�ã
 �Óvå�Ø�ßs,�å�×�ÛGÐ��H¢ �ÝGÓ�ÛGÐ�×<ë�Ð�ÓÕ×�z �vÑÇÙjÝ�Ó5ÛGÐ�× [ Ð�Ú&Ð�×GØ5ÛGå�ÝGÐ�ÓÕ×<Ï3×G×GÐ�Ó5Ö2å	é3Ú Û�Ð�Ó�¢S££¨·  í
,�å�×�ÛGÐ.Ú&Ð�ØÕßvÏ1áàá�ß��

�d²y´ ¤ Ã(Èb¹2²�Á�¶m¼¾¼�¹ Ä7» þ�ç�¥ Ã

 ×<ö�Ó��ÝGÖGÐ�×9ß5Ð�Ï1é3í�ÖGÐ�×GØ * Ð�÷�ßvÓÕÒ;Ø5÷	Ò * Ï1Ø5í�ÖGÐ�× ÜÞÓÕÚ&Ð�Ï1ßvÐ�×Ù�ÝGÚ&Ð�ÓbÛGÏ3Ð/&�ß5Ó5ÝG÷�ß5ÝGÓbÛGÐ�Óbè�×GÐ�ÓÕÔ;Ï3Ð�×GÏ�ã
ê;Ð�å�ÝGØdê�Ò;×�z�{_�?Ó�ÙjÝGÓÕÛGÐ*ÛGÏ1Ð±�jÐmå�÷�ß5Ï3Ò;×L¦�ÿ��?Ómñ * î�ß ô§ü þ� LîÞþbc�îÆþSý
ÿ�Ú&Ð�×�ÝLßvæ�ßS�Y
 × ÛGÏ1Ð�ØÕÐ�×
Ñ�Ð�Ó��Ò E&Ð�×�ßvé1Ï3í�ÖSÝG×GÔ;Ð�× ÙjÝGÓÕÛGÐXÔ;Ð�æ�Ð�Ï3Ô�ß�î{ÛGå�.�ØÕÏ3í�Ö*ÚEÐ�Ï�ÜÞ×�Ó5Ð�Ô�ÝG×GÔ;ØÕÐ�×GÐ�Ó5Ô;Ï1Ð�×*æ ÙjÏ3Ø5í�Ö�Ð�× (b��þ
ÝG×GÛO�b�dc�ä�Ð�Ñ ×GÐ�ÝG×�å�×GÔ;Ð�Ó5Ð�Ô�ßvÐÃV ÝGØ�ß0�å�×GÛ�Ð�ÚEÐ5¶2×�ÛGÐ�×1�IÜ7é3é3Ð�Ó5ÛGÏ1×GÔ;Ø�Ù?å�Ó5Ð�×�ÛGÏ1Ð�Ú&Ð�ØÕß5Ï3ásábã
ßvÐ�×<èB×�Ð�Ó5Ô�Ï3Ð�×<ÛGÐ�Ó�"7Ï1ê�Ðmå�Ý�Ø�ÏU��Û1� �Z� ásÏ1ß+�7×GØÕÏ3í�ÖGÐ�Ó5ÖGÐ�Ï1ß5Ð�×<ê;Ò;× �ÝGÚEÐ�Ó)c� d÷	Ð�Ñ ê;Ð�Ó5Ø5Ð�ÖGÐ�×
ÝG×GÛ¯ÙjÏ3í�ÖGÐ�×`ç�ÙjÏ3ÐsÛGÏ3ÐbÚEÐ�Ø�ßvÏ3ásá8ß5Ð�× & * Ï1×�¾SÝ2å�×�ßvÐ�×Gæmå�Ö�é3Ð�×`çdß5Ð�Ï3é�Ù?Ð�Ï3ØÕÐbê�Ò;× Ü7Ó5ÚEÐ�Ï�ß.æ�ÝÜÞÓÕÚ&Ð�Ï1ßÆê;Ò;×�Ð�Ï3×Gå�×GÛGÐ�Ó�å�Ú1�N
 ×�R �ÝG×GÔ�Ð�Ó5Ð�×w�7×�ßvÐ�Ó5ØÕÝGí�ÖSÝG×GÔ;Ð�×§ásÏ1ßh&Lí�Ö�ÙPÐ�Ó5Ï1Ò;×GÐ�×GÓ5Ð�å�÷�ßvÏ3Ò�×GÐ�×
ÙjÝGÓÕÛGÐ�× Ð�ÖGÐ�ÓVÛ�Ï3Ð#øÆÒLí�Ö�Ø * Ï1×Gæ�ÝGØ�ß0�å�×�ÛGÐõÏ3× z�{ �?Ó8ÚEÐ�ê��Ò;é3÷	Ð�Ó�ßmî Ý�á Û�Ï3ÐW �Ó5å�ØÕßs,?å�×GÛGÐàÝG×GÛ
Ð�Ï1×GÏ3Ô�Ð?×GÒ;×�ãå �Óvå�Ø�ß-V ÝGØÕß��å�×GÛGÐ æ�ÝbØÕßvÝ�ÛGÏ3Ð�Ó5Ð�×�ü�ýLîK�Sî?�	ÿ���[¥Ð�ß5æ�ßvÐ�Ó5Ð ÙjÝGÓÕÛGÐ�×sÐ�Ï1×GÐ�ÓH¢ £ ¨®ñ þ]í ô
,�å�×�ÛGÐjæ�ÝGÔ;Ð�Ò;Ó5Û�×GÐ�ß�îLå	Ú&Ð�Ón& * Ï3×�ã{ÝG×GÛsù¾å�ÓÕÏ1ß0�å
ßvØ5æ�Ý�Ù?Ð�Ï3Ø5Ý�×GÔ;Ð�×sö_�ÝGÓ�ÛGÏ3Ð�Ø5Ð'V ÝGØ�ß0�å�×GÛ�ÐjÙ?å�ÓÕÐ�×ÝG×GØÕÏ3í�ÖGÐ�Ó7Ý�×GÛ�Ð_� * Ð�Ó5Ï3ásÐ�×�ß5Ð�é3é ×GÏ3í�Ö�ßÆÐ�Ï1×GÛGÐ�ÝLßvÏ3Ô�ö�Ð�ØÕßvÔ�Ð�é3Ð�Ô�ß�ü�ý
ÿU�ÎeÏ3ÐnÎeÝGÓÕí�Ö�ö_�ÝGÖGÓÕÝG×GÔ#ÛGÐ�Ó»�s�0���	����ãPÝG×GÛ�ÛGÐ�Ó?¸Æ��º2��»�¼	½'½�ã!ä�Ð�Ø5Ø5Ý�×GÔõÛGÏ3Ð�×�ßvÐnÛ2å�æ�Ý î&Û2å	Ø
ÚEÐ�÷
å�×G×�ßvÐ#${Ð�ÓÕáàØÕí�ÖGÐ�áàåõæ�Ý`Ð�Ó�Ù?Ð�Ï1ß5Ð�Ó5×¯ÝG×GÛ`ÛGÏ1ÐVØ5Ï1í�ÖGÐ�ÓÕÐ�V ÝGÒ;ÓÕÛG×SÝG×GÔõê;Ò;×`ù å�Ó5Ï�ß �å	ßÞÝG×GÛ
& * Ï1×GØ7ö �Ý�ÓÞÛGÏ1Ð#&LÐ�Ï1ßvÐ�×SÚ2å�×GÛGÐ8æ�ÝdßvÓÕÐÞE&Ð�×1�&è�ØÞÙjÝGÓ5Û�Ð�×�æ�Ð�ÖG×`×GÐ�Ý�Ð8â2ã ��7ÚEÐ�ÓÕÔ �å�×GÔ�Ð8ÝG×GÛ]c0¡å�×GÔ�Ð�Ó5Ð�Ô�ßvÐ�V ÝGØÕß �å�×GÛGÐeÏ1×|z�{��?ÓPÚ&Ð�Ò;Ú2å�í�Ö�ßvÐ ßmîGÛGåyê�Ò;×õ×GÐ�ÝG×õÐ�ÓÕØÕßváàå�é1Ï3ÔnáàÏ�ß�ä�Ï�ß5ß5Ð�é3×àÛGÐ�ÓBâ2ã
& * Ð�÷�ßvÓÕÒ;Ø5÷	Ò * Ï1Ð��EÎeÏ3ÐÞÙPÐ�Ï�ßvÐ�Ó5Ð.ÜÞÝGØ�Ù?Ð�ÓÕß5ÝG×GÔ#Ð�Ó5Ô�å�Ú å�Ú�Ø5Ò;é1Ý�ßvÐÃ& * Ï1×Gæ�Ý�ÙPÐ�Ï1Ø5ÝG×GÔ�Ð�×�ö��Ý�Ó ÛGÓ5Ð�ÏÛGÏ1Ð�Ø5Ð�Ó`V ÝGØÕß��å�×GÛGÐ	îGØ5ÒyÙjÏ1Ð�Û2å�Øjä�ÝGé�ßvÏ * Ò;é ã!ä�Ï1Ø5í�ÖSÝG×GÔ�ØÕê;Ð�Ó5Ö2�å	é1ßv×�Ï3Ø?Û�Ð�Ø'V Ð�Ó�ö å�é3é1Ø?ÛGÐ�Ø`&LÐ�Ï�ßvÐ�×�ãÚ2å�×�ÛGÐ�×G÷	Ò * ö�Ð�ØXÚEÐ�Ï`(?��(�(�÷	Ð�Ñ[Ý�×GÛÊÛ2å	ØbÑ�Ð�Ó5æ Ù?Ð�Ï3Ô;ÝG×�Ô;ØÕê�Ð�Ó5Ö	�å�é1ß5×GÏ3ØàÛGÐ�Ó�â2ãQV Ð�ÓÕö®�å�é1é3Ð#ÛGÐ�Ø
×GÐ�ÝGÐ�×wV Ý�ØÕß�å	×GÛGÐ�Ø7áàÏ�ß'& * Ï1×Ì(�	XÚEÐ�Ï{þ? ���(b÷�Ð Ñ+�EÜÞÚGÚGÏ1é3ÛGÝ�×GÔàþb�!cnæ�Ð�Ï3Ô�ß7Û2å�Ø`$�Ð�Ó5ásØ5í�ÖGÐ�ã
áàå�ê�Ò;× z�{ �?Ó�î�Û2å�Øså�ÝGØsÛGÐ�×9âIâIã ë�Ò;Ï3×Gæ�Ï3ÛGÐ�×Gæ�ÛGå	ßvÐ�×9Û�Ð�Ó �������	����ã ä�Ð�ØÕØ5ÝG×�Ô*å�Ý�ö�Ô�Ð�Ú2å�ÝLß
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� �����
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��a���4�K���_�a��� �n�Q�b�_�����
ÙjÝGÓÕÛGÐ��

è�Ø�æ�Ð�Ï1Ô�ßvÐ�×dØ5Ï1í�Ö�áàÐ�ÖGÓ5Ð�Ó5ÐVÚ�Ï3Ø5Ö�Ð�ÓÞÝ�×�ÚEÐ�÷
å�×�×Sß5Ðs"7Ï�ê;Ðmå	ÝGØ�æ�ÙjÏ1Ø5í�ÖGÐ�× (D��þ#Ý�×GÛ�Ð�ß Ù?å#þ
ä�Ð ÑìÜ7×GÓ5Ð�Ô;ÝG×GÔ�Ø5Ð�×�Ð�Ó5Ô�Ï3Ð�î�ÛGÏ1Ð¾Ù?Ð�ÛGÐ�Ó{æ�Ý�Ó ð�Ó5Ý�×GÛGæ�Ý�ØÕß�å	×GÛGØ5ÚGå�×GÛGÐP×GÒLí�Önæ�Ý�Óu&�Ð�Ï1ß5Ð�×SÚ2å�×�ÛGÐ
Ô;Ð�Ö2�Ò;Ó5Ð�×1�¥è�ØeÙjÝGÓ5Û�Ð�×¯÷�Ð�Ï1×GÐWV Ð�Ó�ö®�å�é3é1ÐVå�Ý�öPÛGÏ1Ð�Ø5Ð�V Ý�ØÕß0�å	×GÛGÐbÚ&Ð�Ò;Ú2å�í�Ö�ß5Ð�ß�� ÎeÏ1ÐVè�×GÐ�ÓÕÔ;Ï3Ð�×
ê;Ò�×8ÛGÓÕÐ�ÏSÛGÏ3Ð�Ø5Ð�Óu"ÆÏ1ê;Ð�å�ÝGØ Ù�å	Ó5Ð�×�Ø5í�ÖGÒ�×VÏ3×Xü þbc�ÿ�Ó5Ð�é å	ß5Ï1êeÔ�Ý�ß{Ú&Ð�ØÕßvÏ1áàá�ß¥Ù?Ò;ÓÕÛGÐ�× î	ØÕÏ3Ð�é3Ï1Ð�Ô;Ð�×
ÚEÐ�Ï©(��;ý	þXÝ�×GÛ£(���(;ýà÷�Ð Ñ ÝG×GÛ�ÚEÐ�Ï{þ? ���(àÚGæ�ÙZ�&þ? ���þà÷�Ð�Ñ%�¥ÎeÏ3ÐnÚEÐ�Ï3Û�Ð�×dé1Ð�ßvæ ßvÔ;Ð�×2å�×G×�ß5Ð�×
Ù?å�Ó5Ð�×�ÚGÏ1Ø5ÖGÐ�Ó7×GÏ1í�Ö�ßeå�é1ØÆÎeÝGÚGé3Ð ß5ßÆÐ�ÓÕ÷
å�×G×�ß7ÙPÒ;ÓÕÛGÐ�×ïî&å�ÚEÐ�ÓjÛGÏ1Ð�ë�Ò;Ï1×Gæ�Ï1ÛGÐ�×�æ�ÚEÐ�æ�Ï1Ð�ÖSÝG×GÔ�Ð�×
ÛGÏ1Ð�Ø5Ð�ÓPÜ7Ó5ÚEÐ�Ï�ßPÐ�Ó5Ô�å	Ú&Ð�×XÏ3Ö�Ó5ÐÆÔ;Ð�×2å	ÝGÐ7ù�é3å�æ�Ï1Ð�Ó5Ý�×GÔ�Ï1á ${Ð�Ó5ásØ5í�Ö�Ð�áàåb�b�Æ×�ßvÐ�ÓÕÖ2å�é1Úàê;Ò�×G(b��þ
ä�Ð Ñ ÙjÝGÓÕÛGÐ�× ÷�Ð�Ï1×GÐs×GÒ;×LãU LÓ5å�ØÕß+V ÝGØ�ß0�å�×GÛ�ÐàÚEÐ�Ò;ÚGå�í�Ö�ßvÐ�ßS� ÎeÏ1Ð�Ø.Ï3Ø�ßnÚ&Ð�áàÐ�Ó5÷�Ð�×GØÕÙPÐ�Ó�ßmî�Û2å
×2å�í�Ö9ÛGÐ�ÓsÛ�ÝGÓ5í�ÖGÔ�Ð�ö_�ÝGÖGÓ�ßvÐ�× ñK¿vø7Ð�î�×&ô ãa�jÐmå�÷�ßvÏ1Ò;×<ÛGÏ3Ð#ê�Ò;é3é1ØÕß��å�×GÛGÏ1Ô;ÐXâ2ãQ& * Ð�÷�ß5Ó5Ò;ØÕ÷�Ò * Ï1Ð³Ï3á
& * Ï1×SÚ&Ð�Ó5Ð�Ï1í�Ö ê;Ò�× (j	`ÝG×GÛ þ
	`ÝG×GÛ Ð�Ï3×�Ð�á è�×GÐ�ÓÕÔ;Ï3Ð�Ú&Ð�Ó5Ð�Ï1í�Ö ÚGÏ3Ø/�ÝGÚEÐ�ÓVþ�ä�Ð�Ñ,áÌ�Ò;Ô�é3Ï3í�Ö
Ù?å�ÓS�

ÎeÏ3Ð³ÜÞ×Gå�é! �Ø5Ð ÛGÐ�ÓbâIâ2ãåT Ï1×G÷�Ð�é3÷	Ò;Ó5ÓÕÐ�é å
ßvÏ3Ò�×GÐ�×9å�é1é3Ð�Ï1×GÐõÐ�ÓÕáÌ�Ò�Ô;é3Ï1í�ÖSß5Ðõ÷�Ð�Ï3×GÐ Ð�Ï1×GÛGÐ�ÝLßvÏ�ã
Ô;ÐµV ÝGÒ�Ó5ÛG×SÝG×GÔ<Ð�Ï3×GÐ�Ø ×�Ð�ÝGÐ�×Ç"ÆÏ1ê;Ð�å�ÝLãa& * Ï3×�Ø`ñ ð ôsÒ�ÛGÐ�ÓõÛGÏ3ÐdÜ7×GÔ�å�ÚEÐ`Ð�Ï1×GÐ�Ø³ä�Ý�é1ßvÏ * Ò�é�ã
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DCO-pattern (1675, 752) keV

(1675, 752) keV
4-->4 2-->0; χ2=0.5, σ=2.70, δ1=−0.026, δ2=0.000

ÜÞÚ�ÚGÏ3é1ÛGÝG×GÔ�þÀ�pý�{'� �6�
�_�K�a��� ����a��e����a�
�_��
��K�K�'�?���x.M�����'���X�p� ��.�.X���h���X� �Q�Ï����/`���X�6^Ø���
�����?�
� ��?�4�K��� # �D���K�6�6�À���a�?�_�
��+ ñ 3��<��c��À�_�;�?���X�_�n���?�X�_���y  ^ � � �d�K��!h�'!ô�0�����

ä�Ï1Ø5í�ÖSÝG×GÔ;Ø�ê;Ð�Ó5Ö2�å�é�ßv×GÏ1Ø5ØÕÐ�Ø#ñK��ô�� è�Ï3×�Ï3Ô;Ð�ä�Ð�ÖGÓÕÛGÐ�Ý�ß5Ï3Ô;÷	Ð�Ï�ßvÐ�×¯÷�Ò�×G×�ßvÐ�×§×2å�í�Ö`ÛGÐ�ÓnÜ7ÝGØÕÙPÐ�Ó!ã
ßvÝ�×GÔÞÛGÐ�Øh¸Æ��º2��»¬¼Ï½'½�ã è©� * Ð�Ó5Ï1áàÐ�×�ßvØ�å�ÝGØ5Ô�Ð�Ø5í�Ö�é3Ò;ØÕØ5Ð�×VÙPÐ�ÓÕÛGÐ�×���ÜÞÚ�ÚGÏ3é1ÛGÝG×GÔjþÀ� ýÆÏ1é3é3Ý�ØÕßvÓÕÏ3Ð�ÓÕßÛGÏ1Ð),?Ð�Ø�ßvÏ1áàáVÝ�×GÔ�ÛGÐ�Ó�Ð�Ï3×GÛ�Ð�Ý�ß5Ï3Ô;Ð�×p[n�Ò;ØÕÝG×GÔ�ö_�ÝGÓVÛGå�Øy��ÛGÐ�Øbâ2ã ��7ÚEÐ�Ó5Ô;å�×GÔ;Ð�Ø8ê;Ò;×«c��?¡��
÷�Ð Ñ ñ�êLÔ�éU�¥ÜÞÚ�Ú1�u(D� (�îH&¸�4c�îSô��¥è�Ï3×GÐbÙPÐ�Ï1ß5Ð�ÓÕÐàÙPÐ�ÓÕßÕê;Ò;é1é3Ð�
 ×�ö�Ò;ÓÕáXå	ß5Ï3Ò;×¯å�Ý�Ø�ÛGÐ�Ó�Ü7×2å�éd LØÕÐ
ÛGÐ�ÓVë�Ò;Ó5ÓÕÐ�é3å	ßvÏ1Ò;×GÐ�×`Ù?å�Ó8ÛGÏ1Ðæ�Æ×�ê;Ð�Ó�ßvÓ��å�Ô;é3Ï1í�ÖG÷�Ð�Ï1ß8ÛGÐ�Ó�Ô;Ð�ásÐ�ØÕØ5Ð�×�Ð�× â2ã

 ×�ßvÐ�×GØ5Ï�ß0�å	ß5Ð�×*ásÏ1ß
& * Ï1×GÖ? * Ò�ß5ÖGÐ�ØÕÐ�× ó ýv	Þö_�ÝGÓ ÛGå�Ø©"ÆÏ1ê;Ð�å�Ý8ÚEÐ�Ï�þ? ���(Æ÷	Ð�Ñ+��¢h�ÝGÓ{ÛGÏ3Ð\V Ð�Ó�ö®�å�é3é1Ð�ÛGÏ3Ð�Ø5Ð�Øu"7Ï�ê;Ðmå	ÝGØ
ÙjÝGÓÕÛGÐ�×õÑ�Ð�ÓÕæ�ÙPÐ�Ï1Ô;ÝG×GÔ;Ø�ê;Ð�Ó5Ö �å�é�ßv×GÏ1Ø5ØÕÐ�Ú&Ð�ØÕßvÏ1áàá�ßmî�ö �ÝGÓ?æ Ù?Ð�Ï ÙPÐ�Ï1ß5Ð�ÓÕÐ ��7ÚEÐ�ÓÕÔ �å�×GÔ;ÐÞÐ�Ó5Ô;å�Ú&Ð�×
Ø5Ï1í�Ö ñ æ�ÙPÐ�Ï1ÛGÐ�Ý�ß5Ï3Ô;Ð�ô?ä�ÝGé1ß5Ï * Ò;é�ã ä�Ï3ØÕí�ÖSÝG×GÔ;Ø�ê;Ð�ÓÕÖ �å�é�ßv×GÏ1Ø5Ø5Ð6�ÎeÏ3ÐVè�ÓÕÔ;Ð�ÚG×�Ï3Ø5ØÕÐbÛGÐ�Ó�è©� * Ð�Ó5Ï1áàÐ�×Sß5Ð�æ�Ý·z�{��?Ó�Ø5Ï1×GÛ`Ï3×£$�å�ÚEÐ�é3é1Ð8þÀ�dcså�Ý�ö�Ô;Ð ö �ÝGÖGÓ�ß��ïÎ�å	Ø
ásÏ1ßZ"ÆÝGé3é¾ê�Ð�ÓÕß5Ó��å�Ô�é3Ï3í�Ö�Ðy�Xö_�ÝGÓ.ÛGÐ�×]��(bcs÷�Ð Ñ7ã ��ÆÚ&Ð�Ó5Ô�å	×GÔ�Ï1ØÕß.Ï1× ë�é å	áàásÐ�ÓÕ×�å�×GÔ;Ð�Ô;Ð�ÚEÐ�× î
å�Ý�ö�Ô�Ó5ÝG×GÛ�Û�Ð�Ó.ä�Ð�Ø5Ø5Ý�×GÔ�ê�Ò;×`èB÷SØ�ßvÓ��Ò�á Ð�ßnå	éU� ü þ?(
ÿjñ ï � ¦ ¿Qþ ñ�¥Vý�È�ÿ c	ô ï¬« ý� �ôjÏ1ØÕß�Ð�Ø.å�ÝGØ!ã
æ�Ý�Ø5í�ÖGé1Ï3ÐS.�Ð�×1�

ÎeÏ3Ð#Ü7×GÓ5Ð�Ô;ÝG×GÔ�ØÕö�ÝG×G÷�ß5Ï3Ò;× ÙjÝGÓÕÛGÐõáàÏ�ßVÛGÐ�á þ ý þ V Ý�ØÕß�å	×GÛ<Ú&Ð�Ïhc�ç?�6çd÷�Ð�Ñ å	é3Ø#�jÐ�ö�Ð�ã
Ó5Ð�×Gæ.Ï3áÖ&LÏ3×G×�Ðeê;Ò;×�ð.é1Ð�Ï1í�Ö�Ý�×GÔ�(b��þså�×Gå�é! �Ø5Ï1Ð�Ó�ß��2Î�å�ásÏ1ßPÙjÝGÓ5Û�Ð.ö�Ò�é3Ô;Ð�×GÛGÐYT å�ÖGé ö��ÝGÓÆå�é1é3Ð
ÝG×�ßvÐ�Ó5ØÕÝGí�Ö�ßvÐ�×w"ÆÏ1ê�Ðmå�ÝGØjÔ;Ð ßvÓÕÒ E Ð�×1{�«¨ ñ ý ý þB­ ¦ ^¯®±°³²­ t   ý þ ô�² � ¨ ñ þ ý þ þ
þ ÿ´� ®±°µ²­ t ý ý þ ô ÝG×GÛ ¥ ÿ ¨ô¡�ä�Ð�Ñ Ë
,?Ð�Ó5Ð�Ï�ßvØ{Ú&Ð�÷
å�×G×�ß�Ù?å�ÓÕÐ�×VÛGÏ1Ð-& * Ï3×�Ø�ÛGÐ�Ó©V Ý�ØÕß0�å	×GÛGÐ?ÚEÐ�Ï�c�ç���ç ÷�Ð�Ñ ñ þ ý þ ôïÝG×�Û8ÚEÐ�Ï�(�þ;þK� ÷�Ð Ñ
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$�å�Ú&Ð�é3é1Ð þÀ�!c�{ |l�a�����������a�
�X�À�_���?���l|	j��b���®��!��_�6�
��&_� z�{ � �90�g-�_�K� g��%e��_���?�_�?���a�0���_�Zc # �D����&_�<�H�_� �
�a�K�K���_�s�K�K�+|u�?���a�0���_�#�?����
�� ��\�b���Q� ����?����cD�
�Þ�n��� � �'
��a���b��
�� � ���Q~Q���K�?�0�å�	�K�K�\�	����&X�u�_���0�K�K�0�å�e����Q� ���
��a�K���a�
�2�µ¶9�a�

7b· + 7 ¦ � ¶� ���X� � � ��� � ���X�¡� �¹¸��
����/>� �»º��d� /�����/������� � .M����� 5 � ¢ ��.����<�������/ �»º��d� /�����������>� �»º��d� ��/���/������� � Á /�/���� 5 � ¢ ���'���<�u���?���&¼Q.X� ���d��.X� ����d.M/ /�/d���<������>� � ���d. ��� ¢ ��.����<�X���?���X�x¼���<����� ����c]�<� / � ���������� ��� c]�<� .M�>����d.M��� .X�������� � � /����d.������� /��>��������>� /������
Ì¯½�¾�¿tÀ Ö ä ë�Á Î ×�Ù Ðbè Ù Ý9àUàKÐbè Ö ÚKÎÑÝ ×�Â ½�Ã�ÄÅÀ Ö ä ë Ò × àKÐ Ø ä ×�Ø>ë�ã ä ×�Ù ÚKÎÑÝ ×

ñU� ýþ ô��BÎeÏ3Ð³Ô;Ð�áàÐ�Ø5ØÕÐ�×GÐ�× ë.Ý�ÓÕê;Ð�×]ñÆ��ñ�¥bô8Ô;Ð�Ô;Ð�×ö¥bô�ö �ÝGÓsÛGÏ3Ð�Ø5ÐO"7Ï1ê�Ðmå�Ý�ØXÛGÏ1Ð�×�ßvÐ�× æ�ÝGá
Ñ�Ð�ÓÕÔ;é3Ð�Ï3í�Ö³ásÏ1ßjë�ÝGÓ�ê;Ð�× ö �ÝGÓ`V ÝGØ�ß �å�×GÛ�ÐnÝ�×�ÚEÐ�÷
å�×�×Sß5Ð�ÓY& * Ï3×�ØS�ÜÞÝGØ.ÛGÐ�Ó.ÜÞ×2å�éd �Ø5Ð�ÛGÐ�ÓnÜ7×GÓ5Ð�Ô;ÝG×GÔ�ØÕö�ÝG×G÷�ß5Ï3Ò;×`Ó5Ð�Ø5ÝGé�ßvÏ1Ð�Ó5Ð�×`ÛGÏ3Ðbå�Ú�Ø5Ò;é1Ý�ßvÐ�×]& * Ï3×�ÙPÐ�ÓÕß5Ðþ
	XÝG×GÛw��	Xö��ÝGÓÆÛGÏ1ÐnÝ�×Sß5Ð�ÓÕØÕßvÐ�×�æ�ÙPÐ�ÏuV ÝGØÕß��å�×GÛGÐnÛGÐ�Ó�&LÐ�Ï1ßvÐ�×SÚ2å�×GÛGÐ	î&Ý�×GÛ�ö��ÝGÓjÛ2å	ØY"7Ï�ê;Ð�å�Ý
ÚEÐ�Ï2þ? ���(.÷	Ð�ÑòÙjÝGÓ5Û�Ð�× & * Ï3×�Ù?Ð�ÓÕß5ÐÈÇ þ
	Vå�ÝGØÕÔ;Ð�ØÕí�ÖGé3Ò�Ø5Ø5Ð�×1��
 ×àÜ7ÚGÚGÏ3é1ÛGÝG×GÔ.þÀ�Ò(.Ø5Ï3×�ÛàÛGÏ1Ð�ØÕÐ
è�Ó5Ô;Ð�ÚG×GÏ1Ø5Ø5ÐBÛ2å�ÓÕÔ;Ð�Ø�ßvÐ�é3é1ßS�mädå	×�Ð�Ó5÷�Ð�×G×�ßmî
Û2å�. ê;Ð�Ó5ØÕí�ÖGÏ3Ð�ÛGÐ�×GÐ§& * Ï3×�Ø¥Ï3áô,PÐ�Ó5Ð�Ï3í�ÖÃ(j	�² ËSË�Ë ²��v	
Ô;Ý�ßjÝ�×Sß5Ð�ÓÕØ5í�ÖGÏ1Ð�ÛGÐ�×�Ù?Ð�Ó5ÛGÐ�×d÷¸�Ò;×G×GÐ�×1�

ÎeÏ3Ð`è�Ó5Ô;Ð�ÚG×GÏ1Ø5Ø5Ð¯ö_�ÝGÓ³ÛGÏ3Ð]V ÝGØ�ß0�å�×GÛ�Ð§ÚEÐ�Ï»(?�;ý
þGîØ(���(�ý�î þ? �(�þ<÷�Ð Ñ·ØÕÏ3×GÛ Ï3×òÜÞÚGÚGÏ1é�ã
ÛGÝG×�ÔÊþÀ��þìÛGå�Ó5Ô;Ð�ØÕß5Ð�é3é�ß��jÎeÏ1Ð`ë.Ý�ÓÕê;Ð�× é3Ï1Ð�Ô;Ð�× ÛGÐ�Ý�ß5é3Ï1í�Ö ÝG×�ß5Ð�Ó�Û�Ð�Ó9�ÆÐ ö�Ð�Ó5Ð�×Gæ�÷SÝGÓ�ê;Ð ö��Ý�Ó
& * Ï1×�þj	��EÎeÐ�Ø5ÖGå�é3Ú ÷
å�×G×�ö��Ý�Ó7ÛGÏ1Ð�ØÕÐ+V ÝGØ�ß0�å�×�ÛGÐ�Ð�Ï3×GÐnÒ;ÚEÐ�ÓÕÐ+& * Ï3×GÔ;ÓÕÐ�×Gæ�Ðnê�Ò;×£(j	#å�×GÔ�Ð�Ô;Ð�ãÚEÐ�×�ÙPÐ�ÓÕÛGÐ�×�� Î�å�Ï3× ÛGÏ1Ð�Ø5Ð�á & * Ï1×SÚ&Ð�Ó5Ð�Ï1í�Ö�÷	Ð�Ï3×�ÐnâIâ2ã Ü7×GÓ5Ð�Ô;ÝG×GÔ;Ø�ö�ÝG×G÷�ßvÏ1Ò;×GÐ�×�ÚEÐ�÷
å�×G×�ßvÐ�Ó
"7Ï�ê;Ð�å�ÝGØÞé1Ï3Ð�Ô;Ð�×ïîI÷	Ò;×G×�ßvÐ�×WRÕÐ�ÛGÒ�í�Öd÷�Ð�Ï3×GÐ�Ð�Ï1×GÛGÐ�ÝLßvÏ3Ô�Ð�×£V Ý�ÙPÐ�Ï1Ø5ÝG×GÔ�Ð�×�Ô;Ð�áXå�í�Ö�ß7Ù?Ð�Ó5ÛGÐ�×1�
ÎeÏ3ÐÃ�jÐ�Ø5Ý�é1ß�å
ßvÐ8Û�Ð�ÓÞÜ7×GÓ5Ð�Ô;ÝG×GÔ�ØÕö�ÝG×G÷�ß5Ï3Ò;×<ñ�êLÔ�éU�N$ å�Ú��&þÀ�dc	ô�ØÕßvÏ1áàásÐ�×³ö_�ÝGÓ7ÛGÏ3Ð+V ÝGØÕß��å�×GÛGÐ	î
ÛGÏ1Ð�Ú&Ð�Ó5Ð�Ï�ßvØ Ï1×¯ü þÀc�ÿ¥Ú&Ð�Ò;Ú2å�í�Ö�ß5Ð�ßÆÙjÝGÓ5ÛGÐ�×ïîIáàÏ�ß�ÛGÐ�× ö�Ó �ÝGÖGÐ�Ó5Ð�× T§Ð�ÓÕß5Ð�× �ÝGÚEÐ�Ó5Ð�Ï3×1�À¢ �ÝGÓ ÛGÏ1Ð
Ó5Ð�ØÕß5é3Ï3í�Ö�Ð�× V ÝGØÕß �å�×GÛGÐ³ñ þK¡��?�XÝ�×GÛ`þ?ç?¡�¡X÷	Ð�Ñ�ô7ØÕÏ3×GÛ�ÛGÏ1Ð�è�Ó5Ô;Ð�ÚG×GÏ3ØÕØ5Ð�Ï1×�ÜÞÚGÚGÏ1é3ÛGÝ�×GÔõÜ%�dc
Ï3á ÜÞ×GÖGå�×GÔsÛ2å�Ó5Ô�Ð�ØÕß5Ð�é1é1ß��

ÜÞÝ�ö?ÛGÏ3Ðs¢2Ó5å�Ô;Ð�×2å�í�Ö¯ÛGÐ�Ónù å�Ó5Ï�ß0�å	ßeÛGÐ�ÓÃ&LÐ�Ï1ßvÐ�×SÚ2å�×GÛGÐsÝG×GÛ§å�×GÛ�Ð�Ó5Ð�ÓÃV ÝGØÕß��å�×GÛGÐ�ÙjÏ3ÓÕÛ
Ï3× ë.å * Ï�ßvÐ�é2�V×2�å�ÖGÐ�ÓÆÐ�Ï3×GÔ�Ð�Ô�å�×�Ô;Ð�×1�
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1858 keV, 4+
3445 keV, 6+
3533 keV, 4-
4064 keV, 5-

4063 keV, 3 (--> 2+, --> 4+)
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��Ø�K�K� � ��?�\�À�_���?�ùb��� � ���
�
��§�?�_�������������X�üg��%e��_���K�4�a�d�K�+�a���§�������K�K�6�
�����

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

7 8 9 10 11 12 13

In
te

ns
ity

 [a
rb

. u
ni

ts
]

Beam Energy [MeV]

3524 keV

4034 keV
3632 keV

4+

1858 keV, 4+
4034 keV
3632 keV
3524 keV

ÜÞÚ�ÚGÏ3é1ÛGÝG×GÔ#þb��þÀ{¬� �=�
�_���a��� ����a��e����Q� ���
��a�K���a�a�PÉ2��7��~�-���h�d�a�-�K�����?�����;�§���3Gn� � ���a�_��&����?��e��é��� ý þùÀ�K�a�a���K���Z���
�#�K�?�®~Q�?���X&������_� ���X&��_�d~Q�K�?�����n�����£^Ø�?��e��_� � ��?�+�À�_���?�£ùb��� � ���
�
��G�?�_�é�������Ì���X�g��%e��_���K�i�������?�Ñ�-�u�_��~Q�?�_���6�?�X�À�_��.X� � �X� # �
�Q����
��_�?���a�0���������Q�d�?� � ��K�0�����K��~Q�����b�_�������



(�� e�f'gniSjlknm���q knx�z§k-Ó\y'iQtÀtDkQ�YknxÞÔOk-tÀtHruy+z§kny�d²_à ¤ Ã(Èb¹2²�Á�¶m¼¾¼�¹ Ä7» þ��
Ë
&� �ØÕß5Ð�áàå	ßvÏ1Ø5í�ÖGÐ»�Æ×Sß5Ð�ÓÕØ5ÝGí�ÖSÝG×GÔ�Ð�×dÛGÐ�Ó ��7ÚEÐ�ÓÕÔ�å�×GÔ;Ø�Ù�å	ÖGÓ5ØÕí�ÖGÐ�Ï1×Gé3Ï1í�ÖG÷�Ð�Ï1ßvÐ�×�Ï1× z � Ñ Ï3×õÛ�Ð�×
é3Ð ßvæ ßvÐ�×ìæ�ÙPÐ�Ï'´�å�ÖGÓÕÐ�×ÊÖGå	ß5ß5Ð�×ÊÐ�Ï3×GÐ/¢'�Ý�é3é3Ð³å	×p
 ×�ö�Ò�Ó5áàå	ßvÏ1Ò;×GÐ�×Þ�ÝGÚEÐ�ÓW[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�Ó5× Ï1×
ÛGÏ1Ð�Ø5Ð�á ë�Ð�Ó5×*æ�Ý $ å�Ô�Ð#Ô;Ð�Ú�Óvå�í�Ö�ß��H
 á ,PÐ�Ó5Ð�Ï3í�Ö*Ý�×Sß5Ð�Ó�� * Ø8Ö2å	ßÕßvÐ�× ,?Óvå�×�ÛGÒ;é3Ï1×GÏ�Ð�ßVå�éU�ü (	ÿlcmþ%[¥Ð�Ú&Ð�×GØ5Û2å	ÝGÐ�ÓÕ×õÚ&Ð�ØÕßvÏ1áàá�ß���
 ×àÛGÐ�Ó�Ñ�Ð�Ó��Ò E Ð�×�ßvé3Ï1í�ÖSÝG×GÔ�ê�Ò;×õä �Ò�é3é3Ð�Ó(Ð�ß?å�éU�Eü�c�c�ÿ2ÙPÐ�Ó!ã
ÛGÐ�×*Ø5Ð�í�ÖGØ8ÙPÐ�Ï1ß5Ð�ÓÕÐæ[¥Ð�ÚEÐ�×�Ø5Û2å�Ý�Ð�Ó5× î ÛGÏ1Ðsæ ÙjÏ3ØÕí�ÖGÐ�× �³ÝG×GÛÆc� � �  * Ø8é1Ï3Ð�Ô�Ð�×ïî¥å	×GÔ;Ð�Ô�Ð�ÚEÐ�×ÝG×GÛìÐ�ÓÕØÕßváàå�é1Ï3ÔdÛGÏ1Ð/¥Wc�ã ��7ÚEÐ�Ó5Ô;å�×GÔ;Ø�Ù�å�Ö�Ó5Ø5í�Ö�Ð�Ï3×�é3Ï3í�Ö�÷�Ð�Ï�ßsÐ�Ï3×�Ð�ØsÏ3Ø5Ò�Ø * Ï1×Lã Ð�Ó5é å	ÝGÚ�ßvÐ�×pV Ð�Ó�ãö å�é1é3ØVå	ÝGØVÛGÐ�Ó�¢ £ ¨  �íp,�å�×�ÛGÐõæ�Ý<Ð�Ï1×GÐ�á V ÝGØ�ß�å�×GÛ<ásÏ1ßÈÌ ¨ c��u�7á Ø® �ØÕß5Ð�áàå	ßvÏ1Ø5í�Ö
ÛGÏ1Ð Ï3ØÕÒ;Ø * Ï3×Lã Ð�Ó5é3å�ÝGÚ�ß5Ð�×Þ¥�c â2ãQV Ð�ÓÕö �å�é1é3Ð¯ÝG×�ßvÐ�ÓÕÐ�Ï1×2å�×GÛGÐ�ÓdÝG×GÛ ásÏ1ß�Ï3ØÕÒ;Ø * Ï3×Lãóê;Ð�ÓÕÚ&Ò	ßvÐ�×�Ð�×
¥Wc ��7ÚEÐ�Ó5Ô �å�×GÔ;Ð�×�æ�Ý�ê;Ð�Ó5Ô;é1Ð�Ï3í�Ö�Ð�×ïîEÙjÝGÓ5ÛGÐ�Û�Ï3Ð8Ï1×dÛGÏ1Ð�Ø5Ð�ÓeÜÞÓÕÚ&Ð�Ï1ßÞÚ&Ð�Ø5í�ÖGÓÕÏ3Ð�ÚEÐ�×�Ðs�7Î�ÎZ&Sã
[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�Ó�ã ä�Ð�ØÕØ5ÝG×GÔ9ÛGÝGÓÕí�ÖGÔ;Ð ö �ÝGÖGÓÕßS�-
 á ð�Ð�Ô;Ð�×GØvå
ßvædæ�Ý]ü (�ÿ7Ù?å�ÓàÛGÐ�ÓXä�Ð�ØÕØ5ÚEÐ�Ó5Ð�Ï3í�Ö
ÛGÐ�ÓÞå�×�Ô;Ð�Ù?å�×GÛ�ß5Ð�×�ä�Ð�ßvÖ�ÒLÛGÐ�Ô;Ð�Ð�Ï3Ô;×�Ð�ßmîIÝGá Û�Ð�×�ÓÕÐ�é1Ð�ê	å�×�ßvÐ�×Ì[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�Ó5ÚEÐ�ÓÕÐ�Ï3í�Ödê�Ò;×
Ð�Ï1×GÐ�Ó�Ú�Ï3Øeæ�Ý§ásÐ�ÖGÓÕÐ�ÓÕÐ�×`ÖSÝG×GÛGÐ�ÓÕßnù�Ï3÷�Ò�Ø5Ð�÷SÝG×�ÛGÐ�× å�ÚGæ�Ý�ÛGÐ�í�÷	Ð�×ïî{ÝG×GÛ¯Ï3á ð.Ð�Ô;Ð�×�Øvå	ß5æ�æ�Ý
ü�c�c�ÿ�ÚEÐ�ê��Ò;é1÷�Ð�ÓÕßvÐXÛGÏ3Ð#Ô�Ð�ÙÃ�å�ÖGé�ßvÐõë�Ð�Ó5×GÓÕÐmå�÷�ßvÏ1Ò;× å�Ý�í�Ö9Û�Ï3ÐXÏ1×�ßvÐ�ÓÕÐ�ØÕØvå�×�ßvÐ�×�V Ý�ØÕß0�å	×GÛGÐõÛGÐ�Ó¢ £ ¨ø 'í£,�å	×GÛGÐ.ÖGÏ3×�Ó5Ð�Ï1í�ÖGÐ�×�Û�Ø�ß�å�ÓÕ÷N�


 ×GØ5Ô�Ð�Øvå	á8ß(ÙjÝGÓ5Û�Ð�×sÏ3× z � Ñ«[¥Ð�ÚEÐ�×�Ø5Û2å�Ý�Ð�Ó5×bö_�ÝGÓ ê�Ï1Ð�Ó4V ÝGØ�ß0�å�×�ÛGÐ ÛGÐ�Óx¢ £ ¨« �íW,�å�×�ÛGÐ
ÚEÐ�ØÕß5Ï3ásá8ß��N¢'�Ý�ÓÞÛGÓÕÐ�Ï{Û2åmê;Ò;×dÙ?å�ÓeÛGÏ1Ð+[¥Ð�ÚEÐ�×�Ø5Û2å�Ý�Ð�Ó�ÚGÏ1Ø5ÖGÐ�ÓÞÝG×SÚEÐ�÷
å�×G×�ß��	V ÝGÓ)�eÓÕÏ3Ð�×�ß5Ï3Ð ã
Ó5Ý�×GÔVØ5Ð�Ï å	Ý�ö¥ÜÞÚ�ÚGÏ3é1ÛGÝG×GÔ�Ü%� ýnÏ3á Ü7×GÖ2å�×�Ô�å�Ý�öl&�Ð�Ï1ß5ÐY�6çnê;Ð�ÓÕÙjÏ1Ð�Ø5Ð�×ïî�ÙPÒVÛ2å�Ø-$�Ð�Ó5ásØ5í�ÖGÐ�ã
áàå�ê�Ò;× z � Ñ ÛGå�Ó5Ô;Ð�ØÕß5Ð�é3é�ßjÏ3Ø�ß��À
 á Ü7×GÖ2å�×GÔsÚEÐ5¶2×GÛ�Ð�×�ØÕÏ3í�Ö�å�ÝGí�Ö T ã ù�é1Ò�ßvØ æ�Ý�Ø��å	á8ßvé1Ï3í�ÖGÐ�×
[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�ÓÕÙPÐ�Ó�ßvÐ�× î ÛGÏ1Ð�Ï3×³ÛGÏ3ÐZ,PÐ�Ó5Ð�í�ÖG×SÝG×GÔ#Û�Ð�Ójè�×GÛGÐ�ÓÕÔ;Ð�Ú�×GÏ3ØÕØ5ÐnÐ�Ï3×�Ô;Ð�Ô�å	×GÔ;Ð�× Ø5Ï1×GÛ1�

Ñ�Ò;Ó Û�Ð�Ó�Ñ�Ò�Ó5ØÕß5Ð�é1é3ÝG×GÔ7ÛGÐ�Ó�Ð�Ï1Ô;Ð�×�ßvé1Ï3í�ÖGÐ�×8è�Ó5Ô�Ð�ÚG×GÏ1Ø5ØÕÐ ÛGÏ3Ð�Ø5Ð�Ó ä�Ð�ØÕØ5ÝG×�Ô�Ï3ØÕß ÛGÏ3Ð-,?Ð�ØÕßvÏ1ábã
áVÝG×�Ô�ÛGÐ�Ó�ñ Ú&Ð�Ó5Ð�Ï1ßvØ?Ú&Ð�÷	å	×G×�ßvÐ�×Eô-[ Ð�Ú&Ð�×GØ5ÛGå�ÝGÐ�ÓjÛGÐ�ØÆý ý þ V ÝGØ�ß�å�×�ÛGÐ�Ø Ï1× z � $ ÏïÔ;Ð�Ø5í�ÖGÏ1é3ÛGÐ�ÓÕß��
ÎeÏ3Ð�ØÞÙ?å�Ó.Ó5Ð�é3å	ßvÏ�ê�Ð�Ï3×�ö å	í�Ö¯á �Ò;Ô;é1Ï3í�ÖïîEÛ2åõÛGÏ1Ðbå�×GÔ;Ð�Ó5Ð�Ô	ßvÐ�× V ÝGØ�ß �å�×�ÛGÐbÛGÏ3Ð�Ø5Ð�Ønë�Ð�ÓÕ×GØ.Ø5Ð�ÖGÓ
ê�Ï3Ð�éPØ�ß �å�ÓÕ÷�Ð�Ó8Ú&Ð ê �Ò�é3÷�Ð�ÓÕßVÙjÝ�Ó5ÛGÐ�×<å�é3ØnÛGÏ3ÐàÛGÐ�Ø%"Þå�í�ÖSÚ2å	Ó5×<áàÏ�ßÈÍ ¨ÏÎÃ��Ü7Ý�öjÛGÏ1Ð�Ø5ÐàÜÞÓ�ß
ÙjÝGÓÕÛGÐ�÷	Ò;×�ßvÓÕÒ;é3é1Ï3Ð�Ó�ßmîGÒ�Ú�×2å	í�Ö�ÛGÐ�×�ê;Ò;ÓÕÚ&Ð�Ó5Ð�Ï1ßvÐ�×GÛGÐ�×£&Lí�ÖGÓÕÏ1ßÕßvÐ�×�ÛGÐ�ÓÆÜÞÝ�ØÕÙPÐ�ÓÕß5ÝG×GÔsç#ÜÞÚ�ã
ØÕßvå�×GÛGØÕÐ�Ï1í�Ö�Ý�×GÔGî;"ÆÒ;Ó5ásÏ3Ð�Ó5ÝG×GÔnÝG×GÛ ,PÐ�ØÕß5Ï3ásáVÝG×GÔ�ÛGÐ�Ó\�s�Ý�í�÷�Ø�ßvÒ�.�Ô;Ð�ØÕí�ÖSÙjÏ1×GÛGÏ1Ô;÷�Ð�Ï1ß?çb÷	Ð�Ï ã
×GÐàáàÐ5.�ßvÐ�í�ÖG×GÏ3ØÕí�ÖGÐ�×<ù�Ó5Ò�ÚGé3Ð�áàÐbê;Ò;ÓÕé3Ï1Ð�Ô;Ð�× ÝG×GÛ§ê;Ð�ÓÕé
�å�.�é3Ï3í�Ö�Ðæ[¥Ð�ÚEÐ�×�Ø5Û2å�Ý�Ð�Ó5× ÚEÐ�Ø�ßvÏ1áàá8ß
ÙPÐ�Ó5Û�Ð�×�÷¸�Ò;×�×GÐ�×1�A)<?:³ý ý þ�Ð AHC5@ ¾ FuBöº�F z ��r º
ÎeÐ�ÓÞý ý þ V ÝGØÕßvå�×GÛdÚEÐ�Ïlç�ç�îs÷	Ð�Ñ Ü7×GÓ5Ð�Ô;ÝG×GÔ�Ø5Ð�×�Ð�Ó5Ô�Ï3Ð8æ�Ð�Ó�ö®�å�é3é�ßÞå	ÝGØ5ØÕí�ÖGé3Ï1ÐS.;é1Ï3í�Ö �ÝGÚ&Ð�Ó7Ð�Ï3×GÐ�×
¥Výyã ��7ÚEÐ�ÓÕÔ�å�×GÔXæ�ÝGá[ð.ÓÕÝG×GÛGæ�ÝGØÕßvå�×GÛ�ê;Ò;× z � $ Ï�� è�ÓÞÙjÏ3ÓÕÛdê;Ò;ÓÕ×GÐ�Ö�áàé1Ï3í�ÖdÛGÏ1Ó5Ð�÷SßÞê;Ò;áUþ ý þ"7Ï�ê;Ð�å�Ý �ÝGÚ&Ð�ÓeÐ�Ï1×GÐ�× ��ÆÚ&Ð�Ó5Ô�å�×�Ô#ê;Ò;× c�c�ý�c�÷�Ð�Ñ ÚEÐ�ê �Ò;é1÷�Ð�Ó�ß��ïÜ7Ý�öBÛGÐ�ØÕØ5Ð�×±¢ é1ÝGÔ	ã!ë�Ò;á * Ò	ã×GÐ�×Sß5ÐdÙjÝGÓ5Û�Ðdæ�ÝGÓG,?Ð�Ø�ßvÏ3ásáVÝG×�Ô*ÛGÐ�ÓG[ Ð�Ú&Ð�×GØ5ÛGå�ÝGÐ�ÓõÛ�Ð�Ø ý ý þ V Ý�ØÕß�å	×GÛGÐ�ØõÔ�Ð�Ø5í�Ö�×GÏ1ßÕßvÐ�× î
ÙPÒ;Ú&Ð�Ï&Ø �å�á8ß5é3Ï3í�Ö�Ð'�jÏ3×�Ô;Ðjæ�ÝGá ð.å	ßvÐ�×XÛGÐ�Ó�& * Ð�÷Sß5Ó5Ð�×Xê;Ð�ÓÕÙPÐ�×GÛGÐ ß Ù?Ð�Ó5ÛGÐ�×#÷�Ò�×G×�ßvÐ�×��;V ÝGáÜÞÝ�ØÕÙPÐ�ÓÕß5Ð�×XÙjÝ�Ó5ÛGÐ�×X×SÝGÓ�ÛGÏ3ÐØ�jÏ3×�Ô;Ð§(.ÝG×GÛsþàñ ×2å�ÖGÐ`î�  o æ�ÝGá &�ß5Óvå�ÖGé�ô ×GÏ1í�ÖSßBÔ;Ð�×SÝ�ßvæ ß��K
 ×
Ï3Ö�Ó5Ð�×µ& * Ð�÷Sß5Ó5Ð�×«�ÝGÚEÐ�ÓÕé å *b* Ð�×�ÛGÏ3Ðs¢ é1ÝGÔ	ã?ÝG×GÛ &�ß5Ò * ã!ë�Ò;á * Ò;×GÐ�×�ß5Ð�×`å�é1é3Ð�Ó7Ú&Ð ßvÓ5å�í�Ö�ßvÐ�ß5Ð�×��7ÚEÐ�ÓÕÔ��å�×GÔ�Ð��

ÜÞÚGÚ�Ï3é3Û�ÝG×GÔeÜÃ�!c�c?Ï3á]ÜÞ×GÖGå�×GÔ�æ�Ð�Ï3Ô�ß ÛGÏ3ÐPè�Ó5Ô;Ð�ÚG×GÏ3ØÕØ5Ð ÛGÐ�Ó¾è�Ï3×Gæ�Ð�é1áàÐ�Ø5Ø5Ý�×GÔ;Ð�×bå	ÝGØ©${Ð�Ï3é

 
��;
 ×�Ø5Ô;Ð�Øvå�á8ßjÙjÝGÓÕÛGÐ�å�é3Ø Ô;Ð Ù?Ò�Ô;Ð�×GÐ�ØÞä�Ï1ß5ß5Ð�éïÚEÐ�Ø�ßvÏ1áàá8ßS{T ñ ý ý þ ² z � $ Ï�ô©¨ ñU¡ Ë (� iG�  Ë ý;ýSô * Ø Ë
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ÎeÏ3Ð�ØBçsÙjÏ3Ðeå�ÝGí�Ö³ÛGÏ3ÐÞèBÓÕÔ;Ð�Ú�×GÏ3ØÕØ5Ð.ÛGÐ�Ó è�Ï1×Gæ�Ð�é3ásÐ�Ø5ØÕÝG×GÔ;Ð�×XçàÏ3ØÕß�Ï3á �7å�Ö�áàÐ�×õÛGÐ�ÓØ¢2Ð�Ö�é3Ð�Ó
Ô;Ý�ßBásÏ1ß�ÛGÐ�á [ Ï�ßvÐ�Óvå	ß5ÝGÓÕÙPÐ�Ó�ß�¡�� ��ç�ñ ý;ýSô * Ø�ê;Ò�×�ü þ;þ�ÿIÏ3× ��7ÚEÐ�ÓÕÐ�Ï1×GØÕß5Ï3ásáVÝG×GÔÀ��
 ×�ü�c�c�ÿ2ÙjÏ3ÓÕÛÛGÐ�Ó-T§Ð�ÓÕß§¡D�Ò��(Gñå¡�ô * Ø�å�×GÔ�Ð�Ô;Ð�Ú&Ð�×ïîLÙPÒ;ÚEÐ�ÏEæ�Ý#ÚEÐ�Ó6�ÝGí�÷SØ5Ï3í�Ö�ß5Ï3Ô;Ð�×õÏ3ØÕß�îSÛ2å�.8Û�Ò;ÓÕßeñóå�ÝGí�ÖXÐ�Ï3×�Ð
�ÆÎ�ÎZ&Sã!ä�Ð�Ø5ØÕÝG×GÔLô¾é3Ð�Û�Ï3Ô;é1Ï3í�ÖbÛGÐ�ÓPØÕßvå	ßvÏ1ØÕßvÏ1Ø5í�ÖGÐh¢2Ð�ÖGé1Ð�ÓBå�×GÔ;Ð�Ô;Ð�ÚEÐ�×#ÙjÝ�Ó5ÛGÐ6��Ñ�Ð�Ó5Ø5Ð�ÖGÐ�×³ásÏ1ß
Ð�Ï1×GÐ�á]ÓÕÐmå�é1Ï3ØÕß5Ï3ØÕí�ÖGÐ�×�Ø® �ØÕß5Ð�áàå	ßvÏ1Ø5í�ÖGÐ�×W¢2Ð�ÖGé3Ð�Ó{ê�Ò;×býdÀ ö_�ÝGÓ�ÛGÏ3Ð�Ø5Ð�×ÃT Ð�ÓÕß¾Ð�Ó5Ô;Ï1Ú�ß�Ø5Ï3í�ÖVå�ÝGí�Ö
ÖGÏ1Ð�Ó ��7ÚEÐ�ÓÕÐ�Ï1×GØÕß5Ï3ásáVÝG×GÔÀ�

�7×GÔ��ÝG×GØÕß5Ï3Ô;Ð�ÓÕÙPÐ�Ï1Ø5ÐeÙ?å�Ó�Ð�Ø?×GÏ3í�Ö�ß áO�Ò;Ô;é1Ï3í�ÖïîSå�Ý�Ø�$�Ð�Ï3éN
�ÛGÐ�Ó ä�Ð�Ø5ØÕÝG×GÔ�[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�Ó5×
ö_�ÝGÓeÛ�Ð�×§ý ý þ V ÝGØ�ß�å�×GÛ`Ï1× z � $ Ï¾æ�Ý`Ð�Ó5ásÏ1ß5ß5Ð�é1×1�N¢h�ÝGÓeÐ�Ï3×GÐs[¥Ð�ÚEÐ�×�Ø5Û2å�Ý�Ð�Ó.Ï3×dÛ�Ð�Ó�Ò;ÚEÐ�×¯å�×Lã
Ô;Ð�Ô;Ð�ÚEÐ�×GÐ�×9ð.Ó��Ò�.;Ðàé3Ï3Ð�Ô;Ð�×¯ÛGÏ1ÐXÔ;Ð ÙÃ�å�ÖGé1ß5Ð�×±$�å�ÓÕÔ;Ð�ß�ãQ&�ß5Ò *À* Ð�Ó�ã ÜÞÚGØ�ß0�å�×�ÛGÐ#ÛGÏ1Ð�Ø5Ð�Ø%${Ð�Ï1é3Ø8ØÕÒÝG×GÔ �ÝG×GØÕß5Ï3ÔGî2ÛGå�.bÛGÏ3Ð»¢2Ó5Ð�Ï3ÖGÐ�Ï1ßvÐ�×³Ú&Ð�Ï3áÖ¢�Ï1ßjÛGÐ�Ó`
 ×�ß5Ð�×GØÕÏ1ß �å
ßvØÕê�Ð�ÓÕé �å�Ý�ö�ÐnÝG×GÛ�ÛGÐ�Ó§T å�ÖGé¥ÛGÐ�Ø
Ø5Ð�×GØ5Ï�ßvÏ�ê;Ð�×w,PÐ�Ó5Ð�Ï3í�ÖGÐ�Øeæ�Ý�ØÕß�å	Ó5÷õê	å�Ó5Ï1Ï3Ð�ÓÕÐ�×GÛ�Ð�×�è�ÓÕÔ;Ð�ÚG×�Ï3Ø5ØÕÐ�×dö �ÝGÖ�Ó5Ð�×���
 ×dÜ7ÚGÚGÏ3é1ÛGÝG×GÔsþÀ� �
Ï3Ø�ß�ÛGÏ1Ð�ØPÚ&Ð�Ø5Ï * Ï3Ð�é1Ö2å	ö ßPÏ3é1é3ÝGØ�ßvÓ5Ï1Ð�Ó�ß���${Ó5Ò�ß5æeÛGÏ1Ð�Ø5Ð�ÓØ&Lí�Ö�ÙjÏ3Ð�Ó5Ï1Ô;÷�Ð�Ï1ß�Ï1ØÕß?÷�é3å�Ó�î�Û2å�.8Ú&Ð�Ï3ÛGÐ'$�Ð�Ï3é3Ð÷�Ò�×GØ5Ï1ØÕßvÐ�×�ßvÐÞÝ�×GÛ#÷�Ò�Ó5Ó5Ð�÷�ßvÐÞè�ÓÕÔ;Ð�ÚG×�Ï3Ø5ØÕÐÞé1Ï3Ð�ö�Ð�Ó5×ïî�Û2ånö��ÝGÓ�ÛGÏ1ÐjÚ&Ð�ØÕßvÏ1áàá�ßvÐ�×W[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�Ó5×
Ï3× z � Ñ ÛGÏ3ÐPè�Ó5Ô;Ð�ÚG×GÏ3ØÕØ5Ð�ê�Ò;×s$�Ð�Ï3é�
{Ý�×GÛs
 
¥×GÏ1í�ÖSß�ØQ �ØÕßvÐ�áXå
ßvÏ3ØÕí�ÖVê;Ò;×�Ð�Ï3×Gå�×GÛGÐ�Ó�å�Ú�Ù?Ð�Ï3í�ÖGÐ�×1�

10

10

10

100

100

100

1000

1000

1000

5.76 +− 0.10 ps

Distance [Micrometer]

5.76 

5.3 

6.8 Tau

2E+02 

3E+04 Flight

1E+01 

1E+04 Stop

10

10

10

100

100

100

1000

1000

1000

9.04 +− 0.10 ps

Distance [Micrometer]

9.04 

7.5 

15 Tau

2E+02 

3E+04 Flight

1E+01 

1E+04 Stop

ÜÞÚ�ÚGÏ3é1ÛGÝG×GÔnþÀ� �D{ G\���?��� cd`¸�_��
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d��� � �?���1��
��?�����K�K� # �
���K�À�_�������6�
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(�ç e�f'gniSjlknm���q knx�z§k-Ó\y'iQtÀtDkQ�YknxÞÔOk-tÀtHruy+z§knyA)<?:)(�í Ð AHC5@ ¾ FuB;Ã4<Kº3Ò
ÓÔÓ`Õw>¸<�Ö
�7á Û�Ï3Ð'[ Ð�Ú&Ð�×GØ5ÛGå�ÝGÐ�ÓPÛGÏ3Ð�Ø5Ð�Ø§V ÝGØ�ß�å�×GÛ�Ð�Ø?Ï1× z � Ñòæ�Ý#Ú&Ð�ØÕß5Ï3ásáàÐ�×ïî;ÙjÝGÓ5Û�Ð�×#×SÝGÓBÛGÏ3Ð`�jÏ3×Lã
Ô;ÐO §ÚGÏ1ØG�§æ�ÝGá ðnå
ßvÐ�×9ê;Ð�ÓÕÙPÐ�×GÛGÐ ß��Ø,?Ð�ãVÝ�×GÛ Ð�×�ßÕê1�Ò�é3÷�Ð�Ó5×GÛ�Ð�Ó ��7ÚEÐ�ÓÕÔ�å�×GÔÊñå¡;ý�ý¯ÚGæ ÙZ�
¡��DcX÷�Ð�Ñnôné3Ï1Ð�Ô;Ð�× Ð�×�Ð�Ó5Ô�Ð�ßvÏ1Ø5í�Ö<Ø5Ò�×2å�Ö ÚEÐ�Ï3Ð�Ï3×2å	×GÛGÐ�Ó�î�ÛGå�.�ö_�ÝGÓVÛ�Ï3ÐG�jÏ3×�Ô;ÐG��Ý�×GÛ ¡�ÛGÏ1Ð
¢ é1ÝGÔ;÷�Ò�á * Ò;×GÐ�×Sß5Ð�ÛGÐ�Ø{Ú&Ð ê��Ò;é3÷	Ð�Ó5×�ÛGÐ�× ��ÆÚ&Ð�Ó5Ô�å	×GÔ;Ø Ú&Ð�ÏSÐ�ß Ù?åY¡��� j÷�Ð ÑÊé1Ï3Ð�Ô�ß��yÎeÏ1Ðn&Lí�ÖG×GÏ�ß5ß�ãØ * Ð�÷�ß5Ó5Ð�×sö_�ÝGÓ4�jÏ3×GÔ»¡ÞÙjÝGÓÕÛGÐ�×Xå�Ý�ö�Ô;ÓÕÝG×GÛbØ5í�Ö�Ù?å�í�ÖGÐ�Ó§&�ß�å	ß5Ï3Ø�ßvÏ3÷.ê;Ð�ÓÕÙPÒ;ÓÕö�Ð�×ïîSØ5ÒnÛ2å�..ÚEÐ�Ï3Û�Ð
${Ð�Ï3é1Ð8ÛGÐ�Ó.ä�Ð�ØÕØ5ÝG×�Ô#RÕÐ Ù?Ð�Ï3é3Øeö��Ý�×�öBÝG×2å�ÚGÖ	�å�×GÔ;Ï1Ô;Ð T ãUT Ð�ÓÕß5Ð�é3Ï3Ð ö�Ð�Ó�ßvÐ�×��&Ü7ÚGÚGÏ3é1ÛGÝG×GÔXþÀ� �#Ï1é�ãé3Ý�ØÕßvÓÕÏ3Ð�ÓÕßeÐ_�LÐ�á * é å�ÓÕÏ3ØÕí�ÖdÛ2å�Øeè�ÓÕÔ;Ð�ÚG×�Ï3ØÞö��ÝGÓY�ÆÏ1×GÔOcbå�Ý�ØY$�Ð�Ï3él
 
�� ÎeÏ3Ð+[¥Ð�Ú&Ð�×GØ5Û2å	ÝGÐ�Ó�ÛGÐ�Ø
(�íÌV ÝGØ�ß�å�×GÛ�Ð�ØÆÐ�Ó5Ô;å�Ú�ØÕÏ3í�Ö Ø5í�ÖGé1Ï3Ð5.;é3Ï1í�Öõæ�ÝT ñU( í ô©¨ ñ®c�� Ë îDc G�  Ë (�ç�ô * Ø Ë

100

100

100

1000

1000

1000

14.89 +− 0.80 ps

Distance [Micrometer]

14.89 

9.9 

18 Tau

0 

1E+03 Flight

0 

5E+02 Stop
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��qÒÑbqpknx�z§knÓ�y'iQtbtDkª©�r�z �?Õ (�îA)<?:#þ]í Ð AHC5@ ¾ FuB;Ã4<Kº3Ò
×ÔÕ`Ów>¸<�Ö
,?Ð�ÏEÛ�Ð�Ó?Ü7ÝGØÕÙPÐ�Ó�ßvÝG×�Ô�ÛGÐ�Ø�V Ð�ÓÕö å	é3é3Ø(Û�Ï3Ð�ØÕÐ�Ø-"7Ï�ê;Ðmå	ÝGØPÙjÝGÓÕÛGÐ�×XÐ�×GÔ;Ðeðnå
ßvÐ�ØPå�ÝGØÕØ5í�ÖGé1Ï3Ð5.;é3Ï1í�Ö
å�Ý�ö?ÛGÏ3Ð�×�Ï3Ð�Û�Ð�Ó5Ð�×GÐ�ÓÕÔ;Ð�ß5Ï3ØÕí�ÖGÐG¢ é3å�×G÷	Ð�ÛGÐ�ÓÃ¢ é3Ý�Ô * Ð�å�÷SØ�ÛGÐ�ØnÛGÏ1Ó5Ð�÷�ßnÚEÐ�ê��Ò;é3÷	Ð�ÓÕ×GÛGÐ�× ��7ÚEÐ�Ó!ã
Ô�å�×�Ô;Ø�ñUî��?¡�÷�Ð Ñ�ôBÔ;Ð�Ø5Ð ßvæ�ßS�2Î�å�ÛGÝ�Ó5í�Ö#ÙjÝGÓÕÛGÐ�ÛGÏ3ÐÞë�Ò;×�ß�å�ásÏ3×2å
ßvÏ3Ò�×àÛGÐ�ÓØ&Lí�ÖG×�Ï1ß5ß5Ø * Ð�÷�ßvÓÕÐ�×ÛGÝGÓÕí�ÖàÐ�Ï3×GÐ�×�ÝG×GÐ�ÓÕÙs�ÝG×GØÕí�Ö�ßvÐ�×G¢ é3ÝGÔ * Ð�å�÷nê�Ð�ÓÕáàÏ1Ð�ÛGÐ�×1��T§Ð�Ï1ß5Ð�ÓÕÖGÏ3×VÙ?å�Ó(Û2å�Ø(ðnå	ß5Ð�Ï3×s�jÏ3×�Ô
�Æ÷	Ò;×�ß�å�ásÏ3×�Ï3Ð�Ó�ß{ÝG×GÛ#�jÏ3×GÔY¡Æé1Ï3Ð�ö�Ð�ÓÕß5ÐBæ�Ý8ÙPÐ�×GÏ1ÔZ&�ß�å
ßvÏ3Ø�ßvÏ1÷eÏ3×�ÛGÐ�×VÓÕÐ�ØÕÝGé1ß5Ï3Ð�ÓÕÐ�×GÛ�Ð�×s&Lí�Ö�×GÏ1ß�ã
ßvÐ�×ïîBØ5Ò ÛGå�. Ï1×ÊÛGÐ�×ö�ÆÏ1×GÔ;Ð�×� §Ú�Ï3Øsþ ÝG×GÛ��§Ô;Ð�Ô�å	ßvÐ ßàÙjÝ�Ó5ÛGÐ6��¢'�ÝGÓsÛGÏ1Ð�Ü7×2å�é! �ØÕÐ�ÛGÐ�Ó
& * Ð�÷�ßvÓÕÐ�×#ØÕí�ÖGÏ3Ð�Û)�jÏ3×GÔ%¡nå	Ý�ö�Ô;Ó5Ý�×GÛXØÕí�ÖSÙ?å�í�ÖGÐ�Ó`&�ß�å
ßvÏ3Ø�ßvÏ1÷8ÙjÏ3Ð�ÛGÐ�ÓPå�ÝGØ5��ÎeÏ1ÐÆÜ7×2å�éd LØÕÐÆö��Ý�Ó
�jÏ3×GÔÌcbå	ÝGØY${Ð�Ï3éH
jÏ3ØÕßÞÏ3×�Ü7ÚGÚGÏ3é1ÛGÝG×GÔXþÀ� ¡sÛ2å�Ó5Ô�Ð�ØÕß5Ð�é1é1ß��EÜÞé1Øeè�Ó5Ô;Ð�ÚG×GÏ1ØeÏ3Ø�ßZ(� b� ¡Dc�ñU�Dc	ô * ØÛ2å�Ø�Ô�Ð�ÙjÏ3í�Ö�ß5Ð�ßvÐsä�Ï�ß5ß5Ð�é�ö��Ý�Ó.å�é3é1Ð8æ�Ð�ÖG×wT Ð�ÓÕßvÐ	îïÛGÏ1Ð�å�é3é1Ð�ÓÕÛGÏ3×GÔ�ØÞØÕßvå�Ó5÷�ØÕß5Ó5Ð�Ý�Ð�×1� ÎeÐ�Ø5Ö2å�é1Ú
Ï3Ø�ßÆå�é3ØØ¢2Ð�ÖGé3Ð�Ó ÛGÏ3Ð»&�ß5Ó5Ð�ÝGÝG×GÔsÛGÐ�Ó§T§Ð�Ó�ßvÐ�å�×GÔ;Ð�Ô;Ð�ÚEÐ�×ïîIå	é3Ø5ÒT ñ þ í ô©¨ ñU(�  Ë ¡�c G�  Ë îDc	ô * Ø Ë

10

10

10

100

100

100

1000

1000

1000

29.54 +− 0.82 ps

Distance [Micrometer]

29.54 

17 

47 Tau

1E+01 

8E+02 Flight

0 

5E+02 Stop

ÜÞÚGÚGÏ1é3ÛGÝ�×GÔõþÀ� ¡D{ ��� � � ��\�K��
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f
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þ?  e�f'gniSjlknm���q knx�z§k-Ó\y'iQtÀtDkQ�YknxÞÔOk-tÀtHruy+z§knyA)<?: �'í Ð AHC5@ ¾ FuB;Ã4<Kº?ØÔÙÔÚ�ÛÌ>¸<�Ö
ÎeÏ3Ð7ÜÞÝGØ�Ù?Ð�ÓÕß5ÝG×GÔbÛGÐ�Ó`&�í�ÖG×GÏ1ßÕßvØ * Ð�÷Sß5Ó5Ð�×³ö��Ý�Ó�ÛGÐ�×/��íGãQV ÝGØ�ß�å�×�Û#Ù�å�Ó?×�Ý�Ó�Ï3×#æ Ù?Ð�Ï2�ÆÏ1×GÔ;Ð�×áO�Ò;Ô;é3Ï1í�Ö1�
èBØ(ÙjÝGÓÕÛGÐÆå�Ý�ö&ÛGÐ�×W¢ é1ÝGÔ * Ðmå�÷nÛGÐ�Ø�ÛGÏ1Ó5Ð�÷Sß�ÚEÐ�ê��Ò;é1÷�Ð�Ó5×GÛGÐ�×Oc�c�(�þ�÷�Ð Ñ ��ÆÚ&Ð�Ó5Ô�å	×GÔ
Ô;Ð�Ô�å	ßvÐ ßmî�ÙPÒ;ÚEÐ�Ï��jÏ3×GÔZ(.å�ÝLö�Ô;Ó5ÝG×�ÛsÐ�Ï3×GÐ�Ó�ë�Ò;×�ß�å�ásÏ3×2å
ßvÏ3Ò�×VÝG×GÛ��jÏ3×GÔ»¡ÞÙPÐ�Ô;Ð�×Xáàå�×GÔ;Ð�é3×Lã
ÛGÐ�Ó�&�ßvå	ßvÏ1ØÕß5Ï3÷Væ�ÝGá ðnå	ß5Ð�×àå�ÝGØQ¶2Ð�é1Ð�×1�LÎeÏ3ÐÆë�Ò;×�ß�å�ásÏ3×Gå	ßvÏ1Ò;×�ÛGÐ�Ó\&Lí�ÖG×�Ï1ß5ß5Ø * Ð�÷�ßvÓÕÐ�×õÛGÝ�Ó5í�ÖÛGÐ�× ¢�é3ÝGÔ * Ðmå	÷ Û�Ð�Ø�÷�Ò�Ï3×Gæ�Ï3ÛGÐ�×Sß5Ð�× ¡��Dc�÷	Ð�Ñ ��ÆÚ&Ð�Ó5Ô�å�×�Ô;Øeê;Ð�Ó5ÖGÏ1×GÛGÐ�Ó�ßvÐ�ÛGÏ1ÐVÜÞÝ�ØÕÙPÐ�ÓÕß5ÝG×GÔ
ö_�ÝGÓ�ÛGÏ1Ð �ÆÏ1×GÔ;Ð  �îX�LîX��ÝG×GÛÆ¡D�(ÎeÐ�Ó�Ø5Ð�×�Ø5Ï1ß5Ï1ê�Ð9,PÐ�Ó5Ð�Ï3í�Ö9Ð�ÓÕØÕßvÓÕÐ�í�÷�ß#ØÕÏ3í�Ö*ç§ÙjÏ3ÐõÚEÐ�Ï ÛGÐ�Ó
ÜÞÝ�ØÕÙPÐ�ÓÕß5ÝG×GÔbÛGÐ�Ø ý ý þ V Ý�ØÕß�å	×GÛGÐ�Ø?Ï3× z � $ ÏIç£�Ý�Ú&Ð�Ó?ÛGÏ1Ð7Ð�Ó5ØÕß5Ð�×#ö��ÝG×Lö ÜÞÚGØ�ß0�å�×GÛ�Ð�îGå	é3é3Ð�Ó5ÛGÏ1×GÔ;Ø
Ù?å�ÓÞÖGÏ1Ð�Ó7ÛGÏ3Ð�ÜÞ×2å�éd �Ø5Ð�ö��Ý�ÓÞÚEÐ�Ï3Û�Ð%${Ð�Ï3é1Ð�Û�Ð�Ó�ä�Ð�Ø5ØÕÝG×GÔ³áÌ�Ò�Ô;é3Ï1í�Ö1�IÎeÏ3ÐnÜÞÚGÚ�Ï3é3Û�ÝG×GÔ;Ð�×Ì(b�Òî
ñ Ø5�N&¸�Eý�î�ôBÝ�×GÛ�þb� ç�æ�Ð�Ï3Ô;Ð�×�æ Ù?Ð�Ï ÛGÐ�Ó ê�Ï3Ð�Ó§$�Ð�Ï3é3Ð�Ó5Ô;Ð�ÚG×GÏ1Ø5Ø5Ð6�IÎ�å�Ø Ô;Ð ÙjÏ3í�Ö�ßvÐ ßvÐ�ä�Ï1ßÕßvÐ�é Ï3ØÕßT ñå� í ô©¨ ñ®cyý Ë c�çiG�  Ë þ�þLô * Ø Ë

100

100

100

1000

1000

1000

11.26 +− 0.71 ps

Distance [Micrometer]

11.26 

6.4 

24 Tau

0 

9E+02 Flight

0 

5E+02 Stop

ÜÞÚGÚGÏ1é3ÛGÝ�×GÔ þÀ�Òçb{ G\���?� / c`¸�_��
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��qÒÑbqpknx�z§knÓ�y'iQtbtDkª©�r�z �?Õ þÀcA)<?:)��í Ð AHC5@ ¾ FuB;Ã4<Kº?ØÔ×ÔØ`Ùw>¸<�Ö
ÎeÏ3Ð\[¥Ð�ÚEÐ�×GØÕÛ2å�ÝGÐ�ÓBÛ�Ð�Ø4��íGV ÝGØ�ß�å�×GÛ�Ð�Ø(Ï3Ø�ß(Ø5Ò�÷SÝGÓÕæ�î�Û2å6.�æ�ÝGÓ¾Ï1ÖGÓ5Ð�ÓX,?Ð�ØÕßvÏ1áàá8ÝG×GÔe×SÝGÓ�Î�å
ã
ßvÐ�×³å�ÝGØ�${Ð�Ï1é¸
�ÛGÐ�Ó ä�Ð�Ø5Ø5Ý�×GÔ�ê;Ð�Ó�Ù?Ð�×GÛGÐ ßÆÙPÐ�ÓÕÛGÐ�×³÷	Ò;×G×�ßvÐ�×1�Gè�Ø ÷�Ò;×�×Sß5Ð�× å�ÝGØÕØ5í�ÖGé1Ï3Ð5.;é3Ï1í�Ö
ÛGÏ1Ð%&�í�ÖG×GÏ1ßÕßvØ * Ð�÷Sß5Ó5Ð�×dÛGÐ�Ó'�jÏ3×GÔ;Ð» �î	cnÝG×GÛO�sÏ1á ð.å	ßvÐnå�Ý�ö©�ÆÏ1×GÔ cVå�×Gå�é! �Ø5Ï1Ð�Ó�ß Ù?Ð�Ó5ÛGÐ�×1�
ÎeÝGÓÕí�Ö¯ásÐ�Ö�Ó5Ð�ÓÕÐ�ë�Ò;×�ß�å�ásÏ3×Gå	ßvÏ1Ò;×GÐ�× ÙjÝGÓ5Û�Ð�×`ÛGÏ3ÐO�ÝGÚGÓ5Ï1Ô;Ð�×µ& * Ð�÷Sß5Ó5Ð�×§ÝG×SÚGÓ5å�ÝGí�ÖSÚ2å�Ó5�	
 ×ÜÞÚ�ÚGÏ3é1ÛGÝG×GÔ³þÀ�Òî Ð�Ó5÷	Ð�×G×�ß�áàå�×`ÛGÐ�ÝLßvé3Ï1í�Ö ÛGÏ1Ðb×2å�í�ÖGé3å�Ø5ØÕÐ�×GÛGÐG&�ß�å
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Beam Energy [MeV]

4+

6+

5-

(4,5)

(6-)

1858 keV, 4+
3445 keV, 6+
4064 keV, 5-

4765 keV, (4,5)
4877keV, (6-)
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10

10

10

100

100

100

1000

1000

1000

16.980 +− 1.516 ps

Distance [Micrometer]

16.98

11

23 Tau’s

−5E+01

8E+02 Shifted

−3E+01

3E+02 Unshifted
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10

10

10

100

100

100

1000

1000

1000

15.088 +− 1.562 ps

Distance [Micrometer]

15.09

10

20 Tau’s

−2E+01

1E+03 Shifted

−5E+01

4E+02 Unshifted

10

10

10

100

100

100

1000

1000

1000

15.793 +− 2.349 ps

Distance [Micrometer]

15.79

10

23 Tau’s

−5

1E+03 Shifted

−2E+01

4E+02 Unshifted

10

10

10

100

100

100

1000

1000

1000

14.871 +− 1.893 ps

Distance [Micrometer]

14.87

7.4

20 Tau’s

−4E+01

7E+02 Shifted

−3E+01

3E+02 Unshifted

10

10

10

100

100

100

1000

1000

1000

16.202 +− 1.619 ps

Distance [Micrometer]

16.20

8.8

24 Tau’s

−3E+01

4E+02 Shifted

−2E+01

2E+02 Unshifted
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100

100

100

1000

1000

1000

15.760 +− 0.995 ps

Distance [Micrometer]

15.76

7.8

21 Tau’s

−1E+02

8E+02 Shifted

−6E+01

3E+02 Unshifted

100

100

100

1000

1000

1000

17.072 +− 1.104 ps

Distance [Micrometer]

17.07

9

22 Tau’s

−1E+02

8E+02 Shifted

−3E+01

3E+02 Unshifted

100

100

100

1000

1000

1000

16.547 +− 0.841 ps

Distance [Micrometer]

16.55

9.5

20 Tau’s

−5E+01

1E+03 Shifted

−7E+01

4E+02 Unshifted

100

100

100

1000

1000

1000

15.638 +− 1.850 ps

Distance [Micrometer]

15.64

11

24 Tau’s

−8E+01

5E+02 Shifted

−4E+01

2E+02 Unshifted
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10

10

10

100

100

100

1000

1000

1000

29.339 +− 2.300 ps

Distance [Micrometer]

29.34

18

56 Tau’s

−5E+01

7E+02 Shifted

−3E+01

4E+02 Unshifted

10

10

10

100

100

100

1000

1000

1000

34.117 +− 1.876 ps

Distance [Micrometer]

34.12

19

48 Tau’s

−2E+01

1E+03 Shifted

−4E+01

5E+02 Unshifted

10

10

10

100

100

100

1000

1000

1000

29.300 +− 2.504 ps

Distance [Micrometer]

29.30

10

49 Tau’s

−2E+01

4E+02 Shifted

−1E+02

3E+02 Unshifted

10

10

10

100

100

100

1000

1000

1000

29.639 +− 2.955 ps

Distance [Micrometer]

29.64

7.3

47 Tau’s

−3E+01

4E+02 Shifted

−1E+02

2E+02 Unshifted

} 161���0,(�5���K } P 	 �H��U [ Çpì c Ù c ñ ÁY[YR � Ü p ]L[6X U [ _»È ] ½ÆM [D[ ¾OklTD¿SM$kÊT P È ÁV[~P M [ Ý cWæ M$U X �@ç�¼¤¼ Î r ij [ ¾ X2è ÈfM [6R M$È Ì ¹ Í Ù ¹ q M`¿ c ¾ XeX È+U [ �Sð n�U [B�@] U [
Â U R M [
Â�Â$ÁVN�é XÑÁ Ç W M$¾À_ R M$È.î*�/�p_OM�n ÃÅ ½ÆM`¿fiÇL¾ [ ÇLÈ Ü � ¹ Í Ì ¹ ÝSm



���Cf>�Ø×¤�+o �9� g½ÙÈÚ �]�h�r��Ûu����Ü �SðH� 	 �

100

100

100

1000

1000

1000

34.549 +− 1.685 ps

Distance [Micrometer]

34.55

19

40 Tau’s

3E+01

6E+02 Shifted

−7E+01

4E+02 Unshifted
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100

100

100

1000

1000

1000

27.929 +− 1.268 ps

Distance [Micrometer]

27.93

18

32 Tau’s

6E+01

9E+02 Shifted

−6E+01

5E+02 Unshifted

100

100

100

1000

1000

1000

33.301 +− 1.362 ps

Distance [Micrometer]

33.30

29

42 Tau’s

6E+01

9E+02 Shifted

−1E+02

6E+02 Unshifted

100

100

100

1000

1000

1000

36.566 +− 3.794 ps

Distance [Micrometer]

36.57

27

45 Tau’s

−4E+01

6E+02 Shifted

−3E+02

4E+02 Unshifted

100

100

100

1000

1000

1000

31.362 +− 4.108 ps

Distance [Micrometer]

31.36

23

39 Tau’s

−9E+01

4E+02 Shifted

−3E+02

4E+02 Unshifted
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100

100

100

1000

1000

1000

11.263 +− 0.714 ps

Distance [Micrometer]

11.26

6.4

24 Tau’s

−5E+01

9E+02 Shifted

−4E+01

5E+02 Unshifted

10

10

10

100

100

100

1000

1000

1000

12.830 +− 1.004 ps

Distance [Micrometer]

12.83

3.4

18 Tau’s

−7E+01

7E+02 Shifted

−8E+01

4E+02 Unshifted
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10

10

10

100

100

100

1000

1000

1000

3.581 +− 0.817 ps

Distance [Micrometer]

3.58

0.37

8.6 Tau’s

−2

2E+02 Shifted

−2E+01

7E+01 Unshifted

10

10

10

100

100

100

1000

1000

1000

2.387 +− 0.480 ps

Distance [Micrometer]

2.39

1

4.1 Tau’s

 1

2E+02 Shifted

−6

6E+01 Unshifted
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100

100100

1000

10001000

7.669 +− 0.483 ps

Distance [Micrometer]

7.67

6.6

8.3

−5E+01

4E+04

−5E+01

4E+04

Tau’s

Shifted

Unshifted

100

100100

1000

10001000

7.387 +− 0.520 ps

Distance [Micrometer]

7.39

6.4

8.3

−1E+02

4E+04

−1E+02

4E+04

Tau’s

Shifted

Unshifted

100

100100

1000

10001000

7.092 +− 0.584 ps

Distance [Micrometer]

7.09

6.2

8

−7E+01

3E+04

−7E+01

3E+04

Tau’s

Shifted

Unshifted

100

100100

1000

10001000

6.957 +− 0.583 ps

Distance [Micrometer]

6.96

5.9

7.9

−4E+01

6E+03

−4E+01

6E+03

Tau’s

Shifted

Unshifted

100

100100

1000

10001000

7.086 +− 0.551 ps

Distance [Micrometer]

7.09

6.2

8

−3E+01

2E+04

−3E+01

2E+04

Tau’s

Shifted

Unshifted

100

100100

1000

10001000

7.411 +− 0.594 ps

Distance [Micrometer]

7.41

6.5

8.3

−1E+02

5E+04

−1E+02

5E+04

Tau’s

Shifted

Unshifted
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± Ù ÿ �Å�������� ���ô�	��

���O�����Æ���
z Y {�� i"KMGeTaRk^
~¸F {�� i"KMPMNQTaRMNQX
~�Ì {¯} NQTaVWN+~¯F {�Ë TaNQRMN
PMK¸tm g�NQX
~ Û {�� ^dcMi"K�~�� {¯� N
VWV\NQP�~�|{-Ë N
TUó�KfJ�JLX
~ °�{�� i"K%cMGOJ+i"KMNQX
~�� { g m Pû�ÅX\N
P�^dJ+P m ~ Ê�{s��o N�^\^\N
P�~s� { Ì
N
XWV\�%TaPMR�~}S{ ��N
X p VW^\Xutm Gx~ �M{�Ë XW�
N
VWTaPMVW�%T {�ù��UÑ6ü¡¼����¢�b¼��n��¤f¥
�n¤��\�O�¢�õÓ�åHÔ�÷`�
{�à ckX { �sK��wV {¯�Y1´Ã²W·uø+ø Çw¶ ´�· {
z � {¸� NQV\V\NQP�~ Ë'{ Y�PMRkX\N � ^\V\i"KMN v ~ }S{ ��NQX p Vò^dXÝtm G¡~�� { g m PS��XWN
P�^"JLP m ~¸Y {�� NQ��J o R�~� { Ì�NQX\V\�%TUPMR�~fÌ {f} N
TUV\NL~ °�{f� i"K%cMGOJ+i"KMNQX
~ Ê�{f��o NQ^W^dN
P�~ Û {f� ^\cMi"K�~ �|{wË NQTaó�KfJ+J+X
~F {>Ë TaNQRMN
PkK¯tm g�NQX
~ �M{>Ë XW�
NQV\TaPkV\�%T { í ��� è ü��UÑ6ü%º)þH���¢�û��þ
�L½O�Q��þÃ�¢� Ó�ª�� ¼f½ ~ à cMX {�sK��wV {]�M{ Y Ù ²ò·uø�ø�ø ¶ ø {
z � {L� N
V\VWN
P�~ }S{ ��N
X p VW^\X tm Gx~L� { g m P���XWN
P�^"JLP m ~+Y {+� N��ÒJ o R�~�� { Ì�NQX\V\�%TUPMR�~�Ì {+} N
T_�VWN+~ °�{,� i"KwckG�J+i"KkN
X
~ Ê�{���o N�^\^dNQP�~ Û {Æ� ^dcMi"K�~ �|{ÅË N
Taó+KfJ�J+XQ~ÅF {�Ë TaN
RkN
PMK¯tm g�N
XQ~�M{%Ë XW�
NQV\TaPkV\�%T {õ¼ ý/þ��Ä�Q½e���n��¥�þ«�Wã��\�
� ���Ä�d ëü��UÑ6ü%º)þH���¢�¾��þ
�L½O�Q��þ��¢�¾Ó�ªHªu¼f½©�+�] O�+��ü��Q�»������¦�f¤M¥
�_�Q� ~ à cMX { �sK���V {]�M{ Y ´x²ò·uø�ø Çw¶ ·�·uÚ {

����� �"!$#%!$� &(')!$#+*-,/.10�!

z Y {L� N��ÒJ o R�~öY {�� T_^d� o N
XQ~uY {�� TaPMPMNQG�JLPMP�~ Û {�} tm�oao N
XQ~ö� {L� J+KfJk~�� {�� N
VWV\N
P�~ �M{���m�o TUN+~� { Û {Lß N oao ~ �|{�È�m PMN�g]~L� { g m P���XWN
P�^"JLP m ~32 {���{L° J+VW^\N
P�~ }S{L° J+jMXWT m ~ �M{ 2 {L°�mwm j]N
X
~2 { �hXLtcMi"�LN
P�~�¹ { q {]ß JLG�4fXQ~k� { �-NQ^\� m g]~ �|{ 2 { ¹�J+j m�o T�~ à
{�� J+XWPMNÝJ�~ Èh{�} J+Xò^dTaPkN
�+~¹ {f} J+X p TaPMN
J+P�~ �|{ �ÒJ+�Q�ÝJ+iQi m ~ °�{ 2 m VWV\T �HY o gLJ+X\NQ�+~ �]{f� cMPfJ+XWRMT�~ °�{ Y {65 X {³¼ üw�Q�k�áÊüw�+��Ñ���þÃ�+�] ð����þ��*�WãÃ� ü��Øá-���n�£��¥d���4ûÒ�L�¢���Çþ�ý�½�½O�
�£��ýÎ÷�7�8:9 �¢�A»;�=<?>³»�¤f¥
�_�Q� ~°�m P�^\X\Ta[ { ¹�cki o N
J+X � ^\X\cMi�^dcMXWN �,TU^\K o J+X p NA@f�­JLX\XdJÝ�wV
y � ^"J�^dcMV¾J+PkR��-N
XWV\j]N
i�^dTUg+N
V¹ � ´+µ+µ�´�~k�-J+R m gLJ¡²�´+µ�µ�´ ¶"{
z Y {�� N��ÒJ o R�~ Èh{ � o N
GeGeN+~ Û {�� ^dcki"K�~ �]{-� i"KMN oUo ~¯� {�� N
V\VWN
P�~�2 { ��N
cMVWÞwckN
PMVQ~%2 {�hXLtcki"�+N
P�~B2 { �ÃtckKMP�~ �|{
Ë NQT o ~ �]{ �«J+V\NQG�J+PkP�~rÌ {�È TaNQV o N
X
~ �M{hÊ J+[ o N
V\�LN+~ °�{} NQTaNQX
~s� {Å� J o Jk~>� { Û {Åß N oao ~-� { g m Pû��X\NQP�^"J+P m ~�F {>Ë TUN
RMNQPMK tm g+N
X
~ ��{�� cMPfJ+XWRMT�~�|{ �ÒJ+�Q�ÝJ+iQi m ~ °�{ 2 m V\VWT_�HY o gLJ+XWN
�+~ ��{ ��XdJLPMR m�o TaPMT�~ Êô{ RMNrY�P p N o TaVQ~�Y { Y oap�m X\Jk~ Êô{�¸m ��TaJ+PMi m ~ �|{�� i"K��ÒJ o Gx~ Èh{ Ì`tJ+XW^ o N
TUP {©�f��þ��r�Wãe� ���¢���d�+�h���+�W�+½O�
�Ä�Q���DCÝ���n���L� �Wã
E¦²GF|´IHdµ"JLK ´�J ¶�ü�����¤M��þr�¢�Î��ü��NMñ¨ ·uÚ�µ ½e�6þ�þ��\�HÑL���L� ~ °�m P�^dXWTa[ { FHP%^\N
XWPfJL^dT m PfJ o¹
cMi o NÝJ+XÆ�sK��wV\TaiQV °�m P l N
XWN
PMiQN`F­¹�� ° ·uø�ø Ç ~k�)J+XWTaV
~ �]{fÙ%Â µÃ²W·Ýø�ø Çw¶d{

z Y {�� i"KMGeTaRk^
~¸F {�� i"KMPMNQTaRMNQX
~�Ì {¯} NQTaVWN+~¯F {�Ë TaNQRMN
PMK tm g�NQX
~ Û {�� ^dcMi"K�~�� {¯� N
VWV\NQP�~�|{-Ë N
TUó�KfJ�JLX
~ °�{�� i"K%cMGOJ+i"KMNQX
~�� { g m Pû�ÅX\N
P�^dJ+P m ~ Ê�{s��o N�^\^\N
P�~s� { Ì
N
XWV\�%TaPMR�~}S{ �ÅN
X p VW^dX tm Gx~ �M{)Ë XW�
NQV\TaPkV\�%T {C�!ü��\�"�
ºPO�¤k�6þ������+���£��¥
�_�¦Ö
�+�] 6þ��¢� Ó�åHÔ ÷`� ~ °�m Pw�^\X\Ta[ { ¹�cMi o N
J+X � ^dXWcMiQ^\cMX\N�Q�ø Ç ~ Ê JL^ o TaP%[McMX p ~ ��{ ·�· × ²W·Ýø�ø Çw¶d{
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FHi"KÜRfJLPM�+NõJ oao NQP�~>RMTUN¡�QcMG Ê N o TaP p N
P RMTaNQV\NQXOY�X\[]N
TU^O[]N
T p NQ^dX\J p NQPûKfJ+[]N
P { Û KMPkNÎRMTUNlnm�oUp N
PMRkN
P¾�-NQX\V m PMN
PÎ�*tJLX\N«V\TUNhPMTai"K�^
RMTaNQV\N o []N p NQ� m X\RkN
P {Ì�NQX\X\P¡�sX m+l­{f� X { � { g m P �ÅX\N
P�^dJ+P m RfJ+PM�LN*TUi"K l tckX
RkTaNrqsN
X p J+[]N«RMN
V È KMN
GOJ+VQ~fV\N
TUPX\N p N
V,FHP�^dNQX\NQV\V\N`J+P¾RMN
PA2,N
V\c o ^"J�^dN
PxRMTUN
V\NQXÆY�XW[�NQTU^,cMPMRxN
TUPMT p N o NQKMX\XWN
Tai"KkN*�ÅN
GeN
X\�%cMPw�p NQP { FHKkGEckPMRõÌ�NQX\XWP �sX m+l­{]� X {]�M{���m�o TUN«[MTaPxTai"K l tckX�RMTUN p ck^dNQP Y�XW[�NQTU^dVW[�NQRMTaP p cMP p NQPTaG8� tm�o PMNQX)FHPMVò^dTU^\ck^ l tcMXs�hN
XWPMjMK��wV\TU���
c � J+PM�*g+N
XWjYXfTai"K�^\NQ^ { Ì
N
X\XWP � X { Y {%� NQ��J o Rô[MTUPTai"K l tcMX`KMT oUl XWN
Tai"KkN 5 P�^dN
XWVW^ tck^d�QcMP p cMPMR p c�^dN ß ckVdJ+GeGONQPfJ+XW[�NQTU^ZTaP³g�TUN o N
X o N
T�Ì�TUPMV\TUi"K�^RfJ+Pk�w[MJ+X {k� J+PM� p T o ^ l NQX\PMNQXÆÌ�NQX\X\P � X {M�M{�à []N
Xò^dKÃcMPkRÃRMN
X[Z]\_^`\badcfege+�H� m+oao JL[ m X\JL^dT m Pl tcMXÆRMTUN Ê N o N p N
PMKMNQTU^
~kTaKkX l N
TaPkN
V � j]N
��^dX m GON�^dNQX
P%ck^\�
NQPÎ�
cxR-tcMX l N
P {� TaN)NQX lnm�oUp X\NQTai"KMN � cMX\i"K l tckKMX\cMP p RkN
X¯[�NQV\i"KMXWTaNQ[�NQPMN
P } N
VWV\cMP p N
P*[�NQX\cMK�^dNsPfJ�^�tcMX o Tai"KJ+c l RMN
X } T_^H�,TaXW�wckP p gwTUN o NQX¸�-NQX\V m PMN
P {L� X\NQcMPMRMVWi"KfJ l ^ o Tai"K«g�NQX\[McMPkRMN
P|[kTaP«Tai"K*Ì�NQX\X\P � X {Ì { � o N
TUP l tcMX�RMTaN p N
GeN
TaPkVdJ+GeNh2,NÝJ o TaV\TUN
XWcMP p �%c o TUPfJ+XWTaV\i"KkN
X�cMPMR§�LN
X\PkjMK���VWTa��J o TaV\i"KkN
Xà�i j�NQX\TaGeN
P�^\N {f� X { Y {f� TU^\� o N
X�N
X\K¸tJ o ^ÒJ+PÃRMTaNQV\NQX � ^dN oao N�RMT p TU^"J o N
PecMPMRxJ+PMJ oam�p N
P � J+Pk� {� N
P } TU^dJ+X\[]N
T_^dNQX\P RMN
VZF�2,N � ~ � ^dX\J+ó�[MckX pxp T o ^ � J+PM� l tcMX«RMTUN 5 P�^dNQX\VW^+tcM�Q^\cMP p []N
TsRMNQX� cMXWi"K l tcMKMXWcMP p RkN
X(2 �h�«� � } N
VWV\cMP p ~�TaPMVW[�NQV m PMRkN
X\N`Ì�NQX\X\P � X { � {]Ê J oUo�{M� XWN
cMPMR o Tai"KkN
5 P�^\N
X\Vò^+tck^\�
cMP p JLG�Zj\_^f\bakcfeleôNQX\KMTUN o ^�TUi"KOg m P¾Ì�N
XWX\P � X { ¹ {%Ë J+XWXÅckPMR¦TaPORMN
X �fm�oap Ng m P¡RMNQPxÌ�N
XWX\P � Taj o�{ �Ä�sK%�wV {fÊ�{fÊ N
X\VWi"K¡ckPMR¡G*� l JÝg m ckX\TU^\N �h�ô� Taj o�{ �Ä��K��wV {�Èh{]� ^dNQTaP��KfJ+XWRk^ {�� N
X\PkN
X�RMJ+PM�+N�TUi"K RMNQP Û j]N
X\JL^dNQcMX\NQP J+G¿�Otm+o PMNQX � ¹ È J+PkRMN
G��­��NQV\i"K o N
cMPkT p NQXl tcMX�RMN
PõVò^dNQ^\V p ck^ lnm �%cMV\VWTaN
Xò^dNQP � ^dX\J+K o ~�TUPMV\[]N
V m PMRMNQX\N�RMNQP Ì�N
XWX\P � TUj o�{ �HFHP pk{��s{�� ^\N
T_�PMNQXW^ÃcMPkR 5*{ÅË N
XWPMN
XQ~ÒRMTUNÎTaPÜ� tm+o PÜcMPkRm2
TUVonØGeTU^OTaKMXWN
X � XWN
cMPMR o Tai"Kk�+N
T_^ à TaPkRMX\cMi"�KMTUP%^\N
X o J+VWV\N
PxKfJ+[]N
P {FHP¦RMNQXp4fPfJ o N
P���KMJ+V\NrRkTaN
VWN
XÅY�X\[]N
T_^�� m PMP�^dN�Tai"K¦JLc l Ì�NQX\X\P � Taj o�{ �Ä��K��wV { Û {w} tm�oUo N
X��tJLK o NQP�~-RMNQX|GeTaXZPMTai"K�^�P%cMXôJ+c l RMN
G Ê NQ[MTaN�^|RMNQX�Y��%cMVW^\Ta� ��NQTU^\N
X\KMJ oUl ~�cMPMR J+c l RkN
PR m jkj�N o ^ÆGOJ p TUV\i"KMNQP¡Ì
N
XWX\P � Taj o�{ �Ä��K��wV { q {kË N
XWPMN
X/q � J+PM�LN
VWi"K¯tm P {]� XdJ+c � X { Y {fÊ J��RMN RfJ+Pk�+NSTUi"K l tcMX p ck^dN Ê N
VWN oao V\i"KfJ l ^ { �ÃtcMV\VWN p N
KMNQPþJ+PðÌ�NQX\X\P � X { Û {,� ^dcMi"KðcMPMRGOJ i TaGOJ o NQXr2,N
V\j]N
��^�J+P �rm GePwc o¸� Ta� {�°�{]° KMT_^ snc {� N
PeGONQVW^sKutWNQXW^\N o T p NÒ^"JL�`V\NQPMRMNQX�tWN p ^\T of� X\c � TUj o�{ �H�sVW�wi"K { � {�� X\J+ó�NQi"�]~�V m G3NQX�RkN
P�gvÒX\Vò^dNZGONQPMPMN
VW�+N�tWN p �+NQPMRMN
X {� J+VW^h[kck^rP m ^ o N
J+VW^�RfJ+PM�LN�Tai"KõJ oao NQPÎ� m XWX\NQ�wckX o NQV\NQX\P�~�FHKkX��,TaóL^Ý~���NQX p N
GeN
TUP�^�TUVW^ {� TaNQ[�N Ê XLtcMó+N«J+cMi"K JLPhw�g m PkPMN*ckPMR¡RkTaN o J+P p ��NQT o T p Vò^dNr��J+PMRxRMN
X Ë N o ^ {
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¹�JLGONLy �«J+X\Vò^dNQP � NQV\V\NQPÊ N
[McMXò^dVWRfJL^dckG6cMPMRÃ� m Xò^Ýy · ÙM{�} tJ+X\��·uø�±+µ�TaPx� tm�o Pàso ^\N
X\P�y � N
V � N
VWV\NQP
5 XWV\c o J � N
V\VWN
P�~ p NQ[ { Û XW^dPkN
X� ^dJ�JL^dV\J+P p NQK¯tm XWT p �LN
TU^
y RMNQck^dVWi"K� J+GeT o TUN
PMVò^"J+PkR�y o NQRMT p
|N}d~[�$���+���Y�B�����B�$���N�

Y�c pM{ ·uø�± × q � c o T)·uø Ç µ �«JL^dK {]Ê XWcMPMRMVWi"Kwc o N*�ZJLjMTU^\N o Vò^dX\J+ó�N+~k� tm�o PY�c pM{ ·uø Ç µ�q } JLT>·uø Ç ø �«J+TaVWN
XWTaP�� È KMN m jkKfJ+P%c�� � i"Kwc o N+~��etm�o P} J+T>·Ýø Ç ø Y oUoap NQGONQTaPMNrÌ m i"KMV\i"K%c o X\N
T l N
� ���(�o���B���`���g���

� c o T)·uø Ç ø�q � NQjk^ { ·uø+ø�µ �hXdJ+Pk�+N
PkjYXfN p N
KMN oUl N
X�TaG � ^utJ+Rk^ { �hXdJLPM�+NQPMKfJ+cMVÒ�Otm+o P��} NQX\KMNQTaG
��� }d~��Y}d~[�$���g�����B�o�$���

Û ��^ { ·uø�ø+µ FHGeG�JL^\X\TU�wc o JL^\T m PûJ+PðRkN
X 5 PMT_g�N
XWV\T_^ötJL^¾�Qcþ�etm�o P l tcMXRfJ+V � ^\cMRMTUN
P l J+i"Kx�sK���VWTa�I� � TUj oam G� N
[ { ·Ýø�ø�Ú q m XWRMTaj oUm G TaG � J+i"Kx�sK���VWTa�} J+T>·Ýø�ø�± � Taj oam G TaG � JLi"Kx�sK��wV\TU�ÃGOT_^ÆRMN
G È KMN
GOJky
� à TaP§Ì m i"KkV\jMTUP��HFHV m GONQX|TaP Ó�ª��"à c<ckPMR§N
TaPkN � N
[]N
PMV­�RfJ+ckN
X\GeN
VWV\cMP p J+P Ó�åHæ �ÒJ��V\NQTU^ � cMPkT>·uø�ø�± �sX m G m ^\T m PMVWVW^\cMRMTackG TaG � J+i"KÜ�sK��wV\Ta�ûJ+PûRkN
X 5 PMT_�g�NQX\VWTU^ tJ�^��QcÎ� tm�o P

��� ���	�����g�/� � ~� �+���¡�$���Y�Y���+�¢�$� �¤£ �$���p� � �Y���f ���¦¥f�¨§© � �����
Û ��^ { ·uø�ø Ù q � c o T)·uø�ø Â � ^\cMRMN
P�^\TaV\i"KkNðÌ
T o_l V\�%XdJ l ^³TUG �sX m�p XdJLGOG �«ª cfJ o TU^utJL^RMNQX � NQKMX\N¬�
Û ��^ { ·uø�ø Â q } JLT)·uø�ø�± � ^\cMRMN
P�^\TaV\i"KkN�Ì
T o_l V\�%XdJ l ^�J+G FHPMVò^dTU^\ck^ l tckX)�hN
XWPMjMK��wV\Ta�� cMPMT>·Ýø�ø�±�q � N
� { ´Lµ�µ�µ Ë TaVWV\NQPMV\i"KfJ l ^ o TUi"KMN*Ì�T o_l V\�%XdJ l ^ÆJ+G6FHPkVW^dT_^dck^ l tckX,�«NQX\P��jMK��wV\TU�V\NQTU^ � J+P { ´+µ�µk· Ë TaVWV\NQPMV\i"KfJ l ^ o TUi"KMN
XðY�P p N
VW^\N oUo ^dNQXÀJLG FHPMVW^\TU^dc�^ l tcMX�hN
XWPMjMK��wV\Ta�
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FHi"K|g�NQX\VWTai"KMNQX\N+~+RfJ+órTUi"K|RMTaN�g m P�GeTaX¸g m X p N o N p ^dN � TUV\VWN
XW^dJL^dT m PZV\N o [MVW^utJ+PMRMT p J+P p N l N
Xò^dT p ^Ý~RMTUNh[�NQPwc�^d�Q^\N
P ª ckN oao N
PÃcMPkRÎÌ
T oUl VWGOT_^\^\N o g m�oUo Vò^ötJ+PMRkT p J+P p N p NQ[�NQP¡cMPkRxRkTaN � ^\N oao N
P¾RMNQXY�XW[�NQTU^Bq³N
TUPMV\i"K o TaNQó o TUi"K È J+[�N oao N
P�~��«J+XW^\N
P<cMPkRØY�[M[kT o RkcMP p NQP¯q]~-RkTaN¦JLPMRMN
XWN
P Ë N
X­��+NQP§TaG ËSm XW^ o J+ck^ m RMNQX`RMNQG � TUPMPØPfJLi"K NQP�^dP m GeGeN
PØVWTaPMR�~�TaPLtWNQRMN
G à TaPM�QN oUl J oao J o Và P�^ o NQKMP%cMP p �+N
PkP%^ o TUi"K p NQG�J+i"K�^�KfJ+[]N�H�RfJ+óeRMTUN
V\N � TUV\V\NQXW^dJL^dT m P¾P m i"K¡�+NQTaPMNQX�J+PkRMN
XWN
P� J+�%c o ^ tJL^ m RMN
X 5 PkTUg�NQX\VWTU^ tJ�^*�QcMXZ��X tc l cMP p g m X p N o N p N
PSKMJL^-H¸RfJLó¡RMTUN
VWN � TUV\VWN
XW^dJL^dT m P°qJ+[ p N
V\NQKMN
Pbg m PØckP%^\N
PSJ+P p N p N
[]N
PMNQP È N
T o jMcM[ o Ta��JL^\T m PMNQPAqõP m i"KbPMTai"K�^Zg�N
X tm+v N
P�^ o Tai"K�^� m X\RMNQP TaVò^
V m �,TaNL~]RMJ+óOTUi"KÎNQTaPMN«V m+o i"KMN«qsN
XÝtm+v NQP�^ o TUi"K%cMP p g m X
Y�[MVWi"K o cMVWVrRMNQV��sX m G m �^dT m PMVòg�N
X l J+KMXWN
PMV
PMTai"K�^,g m X\PMNQKMGONQPx�ÅN
XWRMN {� TaN���N
Vò^dTUGOG|ckP p N
P�RkTaN
VWN
X>�sX m G m ^\T m PkV m XWRMP%cMP p V\TUPMR�GeTaX-[]N
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