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± ²´³�µs¶D·�µ�¸º¹¼»�½e³&µ(¾n·�¿&À&Á�ÂÄÃ�ÅDµ�À Æ
±�Ç¼± Èx¿�À&Á�Ã�É�µsÀ7¸eÃÊÂËµÍÌHµs½e³&»�µsÂ¼ÎÏ¹¼·�ÐÑ¿&À&Å�µsÀ@¿�À&Á�²�µs¹¼ÂË½e³&µ�À$Ç2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Ç Æ

±DÇ¼±�Ç¼± ÒÍ¿�Ã�·�ÐÑ»j¿&À�Á@Ó�µsÔ!¸º¶DÀ&µ�À�Ç2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Ç Æ
±DÇ¼±�ÇÖÕ ×Øµ�»�½e³&·�µs¹¼Ù&¿&À&Å�Á&µs·´ÌHµs½e³&»�µsÂ¼ÎÏ¹¼·�ÐÑ¿&À&Å�µsÀÚ¹¼À0Á&µs·Ï²�µs¹ËÂ¼½e³&µsÀ�Ô&³7Û!»�¹ËÐ Ç2Ç Ü

±�ÇÖÕ ÝÍÃ�»�Òn¿&Ã�·�ÐDÞ�¾nÂË¿�¶DÀ!ÞdßàÂËÃ�»�É�Ã ÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Ç á
±DÇÖÕ
Ç¼± â5Â¼¸º·�Ã�·�µ�ÂÄÃÊ¸�¹¼ã
¹Ë»�¸º¹¼»�½e³&µ;ä
½e³ÑÎåµs·�¹Ë¶DÀ�µsÀ&·�µuÃ�Ð7¸º¹¼¶DÀ&µ�À ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Ç æ
±DÇÖÕ
ÇÖÕ ä!¹¼ÅDÀ�ÃÊ¸�¿&·�µ�À�µ�¹ËÀ&µ�»5ÒÍ¿�Ã�·�ÐDÞd¾;Â¼¿&¶DÀ!Þçß[ÂËÃ�»�É�Ã�»GÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Ç è

Õ éfê!ÔAµs·�¹¼É�µ�À7¸ºµ ±uë
Õ
Ç¼± ÝÍÃ�»ÏÌFìÍèDæ�Þdéfê!ÔWµ�·�¹ËÉ�µsÀ7¸EÇ2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Çí±uë

Õ!Ç¼±�Ç¼± Ý�µ�·jìj¿�î�Ù�Ã�¿ Ç2ÇJÇ2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Çí±uë
Õ
ÇÖÕ ÝÍÃ�»jßbïjé[ðjñ`òjÞçéfê�ÔAµs·�¹ËÉ�µsÀ7¸ ÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Çí±uÜ

Õ!ÇÖÕ
Ç¼± Ý�µ�·jìj¿�î�Ù�Ã�¿ Ç2ÇJÇ2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Çí±}á
Õ!ÇÖÕ
ÇÖÕ Ý�¹¼µ;¹ËÀ&À&µ�·�µ�À@Ý�µó¸ºµ�ÐÑ¸�¶D·�µ�À¬Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Çí±}á
Õ!ÇÖÕ
Çôë Ý�¹¼µJÝ�µ�¸�µsÐ7¸º¶D·�µsÀ�Á&µs·Ïõsµ�À7¸º·ºÃÊÂËµsÀ®ì�·�É�µ
Ç2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Çí±uè
Õ!ÇÖÕ
Ç÷ö Ý�¹¼µ2ø®ÛD¶DÀ&Ã�·�É�µ Ç2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2ÇùÕÊú

Õ
Çôë ÝÍÃ�»j×ØÂËµ�¹ËÅDÂËÃ�»�Ð�Ã�Â¼¶D·�¹¼É�µó¸ºµs·jÇ2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2ÇùÕ
±
Õ!Çôë!Ç¼± ßà³7Û
»�¹ËÐ�Ã�Â¼¹Ë»�½e³&µJß[·�¶Dõsµ�»�»�µ Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2ÇùÕ
±
Õ!Çôë!ÇÖÕ ìj¿�î�Ù�Ã�¿®µs¹¼À&µs»5×ØÂ¼µs¹ËÅ�ÂÄÃ�»dÞ�ä!¿&ÔAµs·�É�¶
Á&¿&Â¼»ùÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2ÇùÕ�ö

ë ìjÀ&Ô�Ã�»�»�¿&À�ÅBÁ&µ�·�ä
¹ËÉ=¿&ÂËÃÊ¸º¹¼¶DÀ4ÃÊÀ�²�µs»�¸º»�¸�·ºÃ�³�ÂËÁ�ÃÊ¸�µsÀ Õ�á
ë!Ç¼± ¾JéàìÍð5² Ç2ÇJÇ;Ç2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2ÇùÕ�á
ë!ÇÖÕ ä!¹ËÉ=¿�ÂÄÃÊ¸�¹Ë¶DÀ4Á�µs»5û;Ã�ÂË¶D·�¹ËÉ�µ�¸�µs·�»å¹ËÉü²�µ�»�¸eÃÊ¿�î�Ù�Ã�¿HÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2ÇùÕÊæ
ë!Çôë ßfÃ�·�Ã�É�µó¸ºµ�·5Á�µs·Ïì�À&Ô&Ã�»�»�¿&À&Å ÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2ÇùÕÊè
ë!Ç÷ö ý�¹ËµsÂ�Á&µs·Ïì�À�Ô�Ã�»�»�¿&À&ÅþÇ2ÇJÇ2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Çªë�ë
ë!ÇÖÆ é[¹¼À�ÿ�¿���Á&µ�·jß�Ã�·ºÃÊÉ�µó¸ºµs·ÏÃÊ¿�îfÁ�¹ËµJä!¹¼É=¿&ÂÄÃ�¸º¹Ë¶�À�ÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2ÇªëDá

ë�ÇÖÆ
Ç¼± Ý�µ�·jÙAµs»�¸ºµJßfÃÊ·ºÃ�É�µ�¸�µs·�»�ÃÊ¸ºõ>ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇ2Ç�ö�±
±
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ö ä!¹ËÉ=¿�ÂÄÃÊ¸�¹Ë¶DÀ�ãD¶DÀ�ßà³&¶�¸º¶�À&µsÀ öÑá

ö&Ç¼± Ó�¹ËÀ&µsÃ�·�¹ ¸��Ê¸´Á�µs·Ïì�À7¸çÎå¶D·�¸�î�¿&À&Ð7¸º¹¼¶DÀ®ã�¶DÀ�ß[³�¶�¸º¶DÀ�µsÀ ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇ�öÑá
ö&Ç ±DÇ¼± éàÀ&µ�·�ÅD¹¼µsÙAµs»�¸º¹ËÉ�É=¿&À�Å�¿&À7¸ºµs·ÏÌ�¹ËÀ�Ð�µsÂ¼µs¹¼À&»�½e³Ñ¿�� ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇùÆ�ú

ö&ÇÖÕ �Í·�¸º»�ÙWµ�»�¸�¹ËÉ�É=¿&À&Å ÇJÇ2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇùÆDÕ
ö&ÇôÕ!Ç¼± éàÀ&µ�·�ÅD¹¼µsÅDµóÎÏ¹Ë½e³7¸ºµó¸ºµ�·Íä!½e³7Îåµs·�Ô&¿&À&Ð7¸�Ç2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇùÆÊö
ö&ÇôÕ!ÇÖÕ Ó�¶DÅDÃ�·�¹ ¸º³&É�¹Ë»�½e³0ÅDµ�ÎÏ¹¼½e³Ñ¸�µ�¸�µs·jä!½e³7ÎØµ�·�Ô&¿�À&Ð7¸�ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇùÆÊö
ö&ÇôÕ!Çôë �Í·�¸º»�·�µsÐÊ¶DÀ&»�¸�·�¿&Ð7¸�¹Ë¶DÀ�¿&À7¸ºµs·´Ì�¹¼À&Ð�µ�ÂËµs¹¼À&»�½e³Ñ¿��EÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇùÆDá

ö&Çôë ì�À�ÃÊÂ¼Û
»�µ;Á&µ�·�ä
½e³�Ã�¿&µ�·�Ù&·�µs¹¼¸�µ Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªÜDú
Æ ä!¹ËÉ=¿�ÂÄÃÊ¸�¹Ë¶DÀ�ãD¶DÀ�ï�Ã�Á�·�¶DÀ&µ�À ÜDë

Æ!Ç¼± Ý�¹Ëµnã�µs·�»�½e³&¹Ëµ�Á&µsÀ�µsÀFïjÃ�Á&·�¶�À&µsÀ&Ô&Ã�Ð�µó¸ºµ ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªÜDë
Æ!Ç ±DÇ¼± ¾;ï�éàñ�ä�ï5ì ÇJÇ2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªÜDë
Æ!Ç ±DÇÖÕ ÈfÓ�âjûnì Ç2ÇJÇ2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªÜ�ö
Æ!Ç ±DÇôë ¾��ØìÍÓ��! ÇJÇ2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªÜ7Æ
Æ!Ç ±DÇ÷ö â5À7¸ºµs·�»�½e³&¹¼µsÁ&µ2Á&µs·5ïjÃ�Á&·�¶�À&µsÀ&Ô&Ã�Ð�µó¸ºµJ¹ËÀ�Á&µs·jä!¹¼É=¿&ÂËÃÊ¸º¹¼¶DÀüÇJÇJÇJÇJÇJÇªÜ7Æ

Æ!ÇÖÕ Ý�¹Ë»�ÔWµ�·�»�¹Ë¶DÀ&»�Ã�À�Ã�Â Û
»�µ Ç2ÇJÇJÇ2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªÜDè
Æ!Çôë âjÀ7¸ºµ�·�ÅD·�¿&À&Á&ÐÊ¶D·�·�µsÐ7¸º¿�·�Á&µ�»jÓ é[Ý´ì ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇùá�ë

Æ!Ç÷ë�Ç¼± ø®¹ËÀ&¹¼É=¿&É�Þd×Ø¹ËÃ�»�Þdä!½e³7ÎØµ�ÂËÂËµ ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇùáÊö
Æ!Ç÷ë�ÇÖÕ ý�µ�À7¸º·ºÃÊÂË¹¼¸��Ê¸º»�ÐÑÂÄÃ�»�»�µsÀ Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇùá�Ü
Æ!Ç÷ë�Çôë ²�µs¹¼ÂË½e³&µ�À&»�ÔAµsÐ7¸�·�µsÀ Ç2Ç;ÇJÇ2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇùá�Ü

Æ!Ç÷ö ÈfÂË¿�ÅDõsµ�¹¼¸eÃÊÀ�Ã�Â¼Û
»�µ�ãD¶DÀ�ï�ÃÊÁ&·�¶DÀ�µsÀ]Ç2ÇJÇ2ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªæ7Õ
Æ!Ç ö&Ç¼± Ýj¹Ëµ;ì�À7¸çÎå¶D·�¸�î�¿&À&Ð7¸º¹¼¶DÀ�Á�µs»5ßà³&¶�¸º¶}ã�µs·�ã
¹¼µsÂ¼î{ÃÊ½e³&µs·�»@ÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªæDë
Æ!Ç ö&ÇÖÕ â5À7¸ºµs·�»�½e³&µ�¹ËÁ&¿�À&ÅBãD¶�À@ßà³&¶�¸�¶DÀ&µ�À�¿&À�Á@ïjÃ�Á&·�¶�À&µsÀ ÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªæ7Æ

Ü ßfÃ�·�Ã�É�µó¸º·�¹Ë»�¹¼µs·�¿&À&Å�Á&µ�»5ìjÀ7¸çÎØ¶D·�¸�ã�µs·�³&Ã�Â¼¸�µsÀ&» æDè
Ü�Ç¼± ßfÃ�·�Ã�É�µ�¸º·�¹Ë»�¹Ëµs·�¿&À&Å�Á&µ�·Ïì�Ù&»�¶D·�Ô�¸�¹Ë¶DÀ�Á&µ�·#"Øµs·�µ�À&Ð�¶}ã
Ô&³&¶Ê¸º¶DÀ&µ�À@ÇJÇ2ÇJÇJÇJÇJÇJÇªæDè

Ü�Ç ±DÇ¼± ×åµs»�¸�¹ËÉ�É=¿&À&Å�ã�¶DÀ%$�&�'�(�)
$+*,'.- ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªèDú
Ü�Ç ±DÇÖÕ ä
¹ËÉ=¿&ÂËÃÊ¸º¹¼¶DÀ4É�¹¼¸/$0&�'�(�)
$+*1'�-}Þ�ø@Ã�¸º·�¹¼õsµ�À Ç2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªè7Õ
Ü�Ç ±DÇôë 25ÙWµ�·�Ô&·,3�î�¿&À&Å�Á&µ�·jß�Ã�·ºÃÊÉ�µó¸º·�¹¼»�¹¼µs·�¿�À&Å Ç2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªè�ö

Ü�ÇÖÕ ßfÃ�·�Ã�É�µ�¸º·�¹Ë»�¹Ëµs·�¿&À&Å�Á&µ�»Íý�µ�¹¼¸�ãDµs·�³�Ã�Â ¸ºµsÀ�»®ÇJÇJÇ2ÇJÇ2Ç;ÇJÇ2ÇJÇJÇ2ÇJÇ2ÇJÇJÇJÇJÇJÇªè7á
á ý�¿&»ºÃ�É�É�µsÀ�î{Ã�»�»�¿&À�Å�¿�À&Á�ìj¿&»�Ù�ÂË¹Ë½eÐ ±uú�±
ì û;¹¼À&µsÉ�ÃÊ¸�¹Ë»�½e³�µ54bÃ�·�¹ËÃ�Ù&Â¼µsÀ ±uúDë
× ä!¹ËÉ=¿�ÂÄÃÊ¸�¹Ë¶DÀ&µ�ÀBî63&·�ã�µs·�»�½e³&¹Ëµ�Á&µsÀ�µ=ßfÃÊ·ºÃ�É�µ�¸�µs·�»7�Ê¸ºõ�µ ±uú7Æ
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� û5¶D·�·�µsÐ7¸º¿�·�î�¿&À&Ð7¸�¹Ë¶DÀ&µ�À®î63�·5Á&Ã�»5ßbïjé[ðjñ`òjÞçéfê�ÔAµs·�¹ËÉ�µsÀ7¸ ±}ú�è
Ó ¹ ¸ºµ�·ºÃÊ¸�¿&·�ã�µs·�õ�µs¹¼½e³&À&¹Ë» ±D±�±
ÝÍÃ�À&ÐÑ»ºÃÊÅD¿&À&Å ±D±}Æ
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D0EFD GIHKJKLKM0N OPJRQ�M+SFOUT OPVXWKYZO[S]\_^�`bacHKJKd�OPJ HKJKL efO[^]S
VXWgOPJ
ý�¿B×Øµ�ÅD¹ËÀ�ÀBÁ&µ�»�Õ�ú!ÇihDÃÊ³&·�³Ñ¿&À&Á�µs·�¸�»Øõ�µs¹ËÅÊ¸ºµsÀj 5¿!¸º³&µ�·�î�¶D·�Álk!¾;µ�¹ËÅDµ�·à¿&À&Á�ø@ÃÊ·�»�Á�µsÀ4Á&¿�·�½e³BÁ�µsÀ
×Øµs»�½e³
¿i�ÚãD¶DÀ�¾n¶DÂ¼Á�î�¶DÂË¹¼µ=É�¹¼¸�m Þ`²�µ�¹ËÂ¼½e³&µsÀlk Á�Ãn�@µs¹¼À ì�¸�¶DÉ Ã�¿&»Jµs¹ËÀ�µsÉ ÔW¶�»�¹¼¸�¹¼ãFÅ�µsÂÄÃÊÁ&µsÀ&µ�À
û;µ�·�À�ÙWµ�»�¸�µs³7¸ok
¹ËÀ Á&µ�Éª»�µs¹¼À&µ�ø@Ã�»�»�µ�ÐÊ¶DÀ&õsµ�À7¸º·�¹¼µs·�¸Ø¹¼»�¸qpr 5¿�¸s±D±
szÇ7ì�¿&½e³BÁ&¹Ëµ5ÒÍ¿�Ã�À7¸�µsÀ7¸º³&µ�¶D·�¹¼µ
î�µs¹Ëµ�·�¸�µtkA¿&À7¸ºµs·ÍÃ�À&Á&µ�·�µsÉþÉ�¹ ¸�Á�µs·Íéà·�Ð
Âu��·�¿�À&Å0Á&µs·ÍÓ ¹¼À&¹Ëµ�À&»�ÔAµsÐ7¸�·�µsÀ@Á&µs»ÍÌ Ã�»�»�µs·�»�¸º¶nv�ÃÊ¸�¶DÉ�»
±}è�±}ë0Á&¿&·�½e³+ðj¹¼µsÂ¼»2×å¶D³&·
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ÝÍÃ�ÙAµs¹&¹¼»�¸àÁ&¹¼µ5ä
¸��Ê·�Ð�µÏÁ&µ�·^Ì µ�½e³&»�µ�Â¼ÎÏ¹¼·�ÐÑ¿&À&ÅJÁ&¿&·�½e³�Á&¹¼µ´ûj¶�Ô&Ô&ÂË¿�À&ÅD»�ÐÊ¶DÀ&»�¸eÃ�À7¸ºµ#m / ÅDµ�ÅDµsÙAµsÀ�Ç
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��$[Z[hji�,&ìjÀ&õuÃÊ³&Â Á&µs·´ãDµ�·�»�½e³&¹Ëµ�Á&µsÀ&µ�À ÒÍ¿�Ã�·�Ð
»�¶D·�¸�µsÀlkk × �HlQl Ï�m lQl ø�µÉ4n,&î�·�µ�¹Ëµs·5ä
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Á&µs·�ÐÑÂËµs¹¼À&µ0ì�Ù�»�¸��ÊÀ&Á&µ@Å�µs³7¸cm / Å�µsÅDµ�ÀYðj¿�ÂËÂ´¿&À&Á8Á&¹¼µ

Òn¿&Ã�·�ÐÑ»Øã�µs·�³&Ã�Â¼¸�µsÀ�»�¹¼½e³4ÎÏ¹Ëµ�î�·�µs¹Ëµj²�µ�¹ËÂ¼½e³&µsÀ �¤£uÃÊ»�Û
É�Ô!¸º¶�¸�¹Ë»�½e³�µnÈ�·�µs¹¼³&µs¹ ¸1¥­¡óÇÑñçÀ�Á&µ�É
×Øµ�·�µ�¹Ë½e³
m /no � ¹Ë»�¸à»�¶DÉ�¹¼¸^Á&¹Ëµ´»�¸��D·�¿&À&ÅD»�¸º³&µ�¶D·�µó¸º¹Ë»�½e³&µj×Øµs³�ÃÊÀ&Á&ÂË¿�À&Å;Á&µs·àÌHµs½e³&»�µsÂ¼ÎÏ¹¼·�ÐÑ¿&À&ÅJÉ§�DÅDÂË¹¼½e³lk
Á&¹ËµbÙWµ�¹�ÅD·�¶z�Dµ�À(ì�Ù�»�¸��ÊÀ&Á&µsÀ�¿�À&Á�ÅDµs·�¹ËÀ&Å�µsÉpT Ë ãDµs·�»ºÃ�ÅÊ¸uÇDï5¹Ëµ�·�Î´��½e³&»�¸[Á&¹ËµØä
¸��Ê·�Ð�µØÁ&µs·�Ì µ�½e³!Þ
»�µsÂ ÎÏ¹Ë·�Ð
¿�À&Å�É�¹ ¸´õs¿�À&µs³&É�µsÀ�Á&µsÀ®ì�Ù&»�¸eÃ�À�Á�¿&À�Á®Á�¹Ëµ;ÒÍ¿�Ã�·�ÐÑ»5Ðn�DÀ&À&µ�À�»�¹Ë½e³�À&¹¼½e³Ñ¸5ÃÊ¿&»´¹Ë³&·�µsÉ
4[µs·�Ù�¿&À&Á0Âu��»�µsÀ � £o�Ø¶DÀ�q�À�µsÉ�µsÀ7¸1¥­¡óÇ�ý�¿&·Ø×Øµs·�µs½e³&ÀÑ¿&À&Å Á&µ�·åÌHµs½e³&»�µsÂ ÎÏ¹Ë·�ÐÑ¿&À�ÅD»�Ô&·�¶Dõsµ�»�»�µ2É=¿i�
Á�Ã�À&À(Ã�¿�îAÃ�À&Á�µs·�µ�ø�µ�¸�³&¶
Á&µsÀ�ÃÊ¿&»�ÅDµóÎÏ¹Ë½e³&µ�À=ÎØµ�·�Á&µ�Àlk�ÙAµs¹¼»�Ô&¹¼µsÂ¼»�Îåµs¹Ë»�µåÁ�¹ËµØ¾;¹ ¸�¸ºµ�·�µ�¹Ë½e³7¸º³&µ�¶D·�¹¼µtk
¹ËÀ�Á&µs·jý�¿&»�¸���À�Á&µJÃ�¿�î�µs¹ËÀ�µsÉíÁ&¹¼»�ÐÑ·�µó¸ºµ�À% 5Ã�¿&É�Þ�ý�µ�¹¼¸�Þd¾;¹ ¸�¸�µs·[ÙWµ�·�µ�½e³&À&µ�¸jÎØµ�·�Á&µ�À�Ç
D0Esr t M�Y'u HKM!`ba?vxw�SFHzy0J{v}| SFM0YyN M
 5µ�½e³&ÀÑ¿&À&ÅDµ�À@Á&µ�·�¾n¹¼¸�¸ºµ�·�µs¹¼½e³7¸º³&µ�¶D·�¹¼µ¯p ÌH¶DÀ�è�öxs »ºÃ�Å�µsÀ�î63&·´³�Ã�Á&·�¶DÀ&¹¼»�½e³&µ2ø@ÃÊ¸�µs·�¹Ëµn¿&À7¸ºµ�·jµ êÑÞ
¸º·�µ�É�µ�É�Ý�·�¿&½eÐ�¿&À&Á ÊÊ¶!Á�µs·[³&¶D³&µ�·[²�µ�É�ÔAµs·�ÃÊ¸º¿&·àµ�¹ËÀ&µ5ý�¿�»�¸eÃÊÀ&Á&»��ÊÀ&Á&µs·�¿&À&ÅJãD¶D·�Ã�¿&»qp ÌH¶DÀ�èÊöts Ç
é[»~q�À&Á�µ�¸�µs¹ËÀEßà³�Ã�»�µsÀ±3&ÙAµs·�ÅDÃ�À&ÅI»�¸eÃÊ¸�¸ok[ÙWµ�¹´Á&µsÉ µ�¹ËÀ&õ�µsÂËÀ�µ�ïjÃ�Á&·�¶DÀ&µsÀEÀ&¹Ë½e³7¸�É�µ�³&·�ãD¶DÀ
Þ
µs¹ËÀ&Ã�À&Á&µ�·�¿�ÀÑ¸�µs·�»�½e³&¹¼µsÁ&µ�À¬ÎØµ�·�Á&µ�ÀYÐt��À&À&µsÀ � £sÝ�µs½�¶DÀ�q�À�µsÉ�µsÀ7¸1¥­¡óÇbÝ�¹¼µ�Òn¿&Ã�·�ÐÑ»�Ù&¹ËÂ¼Á&µsÀ�µs¹¼À
»�¶DÅDµ�À�Ã�À&À7¸�µs»ÏÒÍ¿�Ã�·�ÐDÞ�¾nÂË¿&¶DÀ
ÞdßàÂÄÃ�»�ÉBÃ¯�zÒ;¾Jß�¡]k7¹¼ÀBÁ&µ�Éù»�¹Ëµ5»�¹¼½e³4¿&À&µ�¹ËÀ&Å�µs»�½e³�·���À&Ð7¸ØÙWµóÎØµ�ÅDµsÀ
Ðt�DÀ&À�µsÀ�Ç

Ýj¹Ëµbµóê
¸º·�µsÉ�µsÀ�×Øµ�Á&¹ËÀ�ÅD¿&À&ÅDµ�Àlk�¿&À7¸ºµ�·fÁ&µ�À&µsÀ=µ�¹ËÀ2»�¶DÂ¼½e³&µs»fß[ÂËÃ�»�É�ÃÏµsÀ7¸º»�¸ºµs³�µsÀ�Ð�Ã�À&Àlk�³&µ�·�·dÞ
»�½e³&µ�À�ÎØÃ�³&·�»�½e³&µ�¹ËÀ&Â¼¹Ë½e³ ¹¼É ñçÀ�À&µs·�µsÀ ãD¶DÀ�ð5µs¿�¸�·�¶DÀ�µsÀ&»�¸ºµs·�À&µsÀ�ÇÏïj¹Ëµ�·BÐn�DÀ&À7¸ºµ�À ð5µs¿�¸�·�¶DÀ�µsÀ
Á&¿&·�½e³+Á�¹Ëµ0¾n·ºÃuã
¹¼¸ºÃÊ¸º¹¼¶DÀG»�¶F»�¸ºÃ�·�ÐGÐ�¶�É�Ô&·�¹ËÉ�¹Ëµ�·�¸;ÎØµ�·�Á&µ�Àlk^Á�Ãn�Ú»�¹¼µI3&ÙAµs·�ÂËÃ�Ô&ÔAµsÀ�Ç�ì�¿�½e³8õ�¿
×ØµsÅD¹¼À&À®¿&À&»�µ�·�µ�»ÍâjÀ�¹¼ãDµ�·�»�¿&É�»5³�Ã�ÙAµsÀ�ãDµ�·�É=¿!¸ºÂË¹¼½e³�ÐÑ¿&·�õ2À&Ã�½e³@Á&µ�É âj·�Ð
À&Ã�ÂËÂ ×Øµ�Á&¹ËÀ�ÅD¿&À&ÅDµ�À
ÎÏ¹Ëµ´¹ËÀ�µ�¹ËÀ&µ�ÉùÒÍ¿�Ã�·�Ð7Þd¾;Â¼¿&¶DÀ!ÞçßàÂÄÃ�»�ÉBÃÏÅDµs³�µs·�·�»�½e³7¸ok
µs³�µ5Á&Ã�»[âjÀ&¹ ãDµ�·�»�¿�ÉùÃ�Ù&Ð±3&³&Â ¸ºµ´¿&À&Á�»�¹¼½e³
ï�Ã�Á&·�¶DÀ&µ�À�Ù&¹¼ÂËÁ&µ�À0Ð�¶DÀ�ÀÑ¸�µsÀ�Ç

ìj¿&»BÔ�³ ��À&¶DÉ�µsÀ�¶DÂË¶DÅ�¹Ë»�½e³�µsÀ¬ø�¶!Á�µsÂËÂ¼µsÀ8¿&À&Á¬î63�·�µ�¹ËÀ&¹¼ÅDµ�ä!ÔAµsõs¹ËÃ�Â¼î.�ÊÂËÂËµ4Ã�¿&»�Á&µs·4¾;¹ ¸�¸ºµ�·�Þ
é[¹¼½e³!Þç²´³�µs¶D·�¹Ëµ4ÂËÃ�»�»�µsÀ+»�¹¼½e³�Á&¹Ëµj4[¶�·ºÃ�¿&»�»�µó¸ºõs¿�À&ÅDµsÀEÃ�Ù&»�½e³ �Ê¸�õsµsÀÜkà¿&À7¸ºµs·�Á�µsÀ&µ�ÀEµ�¹ËÀ+»�¶�ÂË½e³&µ�·
ß[³&Ã�»�µ�À�3�ÙWµ�·�Å7Ã�À�Å@»�¸ºÃÊ¸�¸�q�À&Á&µ�ÀHÐn�DÀ&À7¸ºµÊÇ�Èb3&·;×Øµ�Á&¹ËÀ&Å�¿&À&ÅDµ�Àlk�ÎÏ¹Ëµ�»�¹Ëµ õs¿H×ØµsÅ�¹ËÀ&À Á&µ�»2â5À&¹ Þ
ãDµs·�»�¿&É�»;³&µs·�·�»�½e³Ñ¸�µsÀlk�Á�Ã�»;³&µ�¹u��¸Í³&¶D³&µ ²�µsÉ�ÔWµ�·ºÃÊ¸�¿&·n¿&À&ÁGÅDµs·�¹ËÀ&Å�µ�×�Ã�·�ÛD¶DÀ&µ�À&Á&¹¼½e³Ñ¸�µtk�ÎÏ¹Ë·�Á
µs¹ËÀ�µj25ÙWµ�·�Å7Ã�À�ÅD»�¸�µsÉ�ÔWµ�·ºÃÊ¸�¿&·nãD¶DÀ����+× � 1 l ø�µÉ4üãD¶D·�³&µs·�ÅDµs»�Ã�Å�¸gp ÌH¶DÀ�è�öxs Ç�×Øµ�¹åÅDµ�·�¹¼À&ÅDµs·
²�µ�É�ÔAµs·�ÃÊ¸º¿&·�¿&À&Á=³�¶D³&µs·f×�Ã�·�ÛD¶DÀ&µ�À&Á&¹¼½e³Ñ¸�µ�ÎÏ¹Ë·�Á(µs¹¼À�ßà³�Ã�»�µsÀ±3&ÙAµs·�ÅDÃ�À&ÅnÙAµs¹
µs¹ËÀ�µs·fÐÑ·�¹¼¸º¹¼»�½e³&µ�À
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� Ý�Ý��·ß^�������cátâ·átã�ú|ìxíFê.è,éxð­å í�æFñôí]ó´ó=î���ñXð­è,én��>nè,ñ�æ
í�é�æ �]øFó���í]ð­ñôø]éxè1é�æ
í]ê;�,ò�ó�E��bú�þ 9 åçè Foñ�åöï�å ê�ëÉìxè¡ è1ó @tè1ñÉí�ï�òxñ�¢¤£�>nè1ï�ñd¥�æ�ïZò�éxæ]è�î¦¥]ì�ñ�§)¨ª©+«+è�¬®­xð­åçè�Foñ�åöï�å ê�ëÉìxè 9 å ëÉìFïôèXõöåçè1æ]ï�>nè,å�¯g£b°�±³²{´�µ�¯·¶]þ
Ý�¹Ë½e³7¸�µÍãD¶DÀz¸¤� ��l�¹»º m[Ó �Q¹W¼ î�É È�½ µs·�ÎØÃ�·�¸ºµ�¸�p÷ä
¸�¶7èDèxszÇ¿¾jÝ�Ã�É�¹ ¸�µ�·�ÅD¹¼Ù�¸�»�¹Ë½e³�µs¹¼À0Ô&³ ��À&¶�É�µ Þ
À&¶DÂ¼¶DÅD¹Ë»�½e³&µs»Ïßà³�ÃÊ»�µsÀ�Á&¹ÄÃ�Å�·ºÃ�É�ÉüÎÏ¹¼µn¹ËÀ�ì�Ù&Ù�¹ËÂËÁ�¿&À&Å0±DÇ ±DÇ

���d�/�1� ÀÁ#É�����X�i��#1�°����ÂÃ���±���������5�ÅÄÃ���+$ �l���1���#�Z�#���Z�X�´�������5�Z�
×ØµsÁ�¹ËÀ&ÅD¿�À&ÅDµsÀÜk�Á&¹Ëµ�õ�¿&·2ìj¿&»�Ù�¹ËÂËÁ�¿&À&Å�µs¹¼À&µs»2ÒÍ¿�Ã�·�Ð7Þd¾;Â¼¿&¶DÀ!ÞçßàÂÄÃ�»�ÉBÃ�»5î63&³&·�µsÀ Ðn�DÀ&À&µ�Àlk�ãDµ�·�Þ
»�¿&½e³7¸�É�Ã�Ànµóê!ÔAµs·�¹¼É�µ�À7¸ºµsÂ¼ÂDÁ&¿&·�½e³2³�¶!½e³&µ�À&µs·�ÅDµ�¸�¹Ë»�½e³&µåä
¸��z��µ^ãD¶DÀ(ä!½e³7ÎØµ�·�¹¼¶DÀ&µsÀJõs¿Jµs·�·�µ�¹Ë½e³&µ�À�Ç
ÝÍÃ�ÙAµs¹�Ðt�DÀ&À�µsÀ Á&¹Ëµ(ðj¿&ÐÑÂ¼µs¶DÀ&µ�À Á&µs·ÍÙAµ�¸�µs¹¼ÂË¹ËÅÊ¸ºµsÀ@ûnµs·�À�µ=¹ËÀÚõóÎØµ�¹b¾;·�¿&Ô&ÔAµsÀF¿&À7¸�µs·�»�½e³&¹Ëµ�Á&µsÀ
ÎØµ�·�Á&µ�À�Ç�ð5¿&ÐÑÂËµ�¶DÀ&µsÀÜkWÁ&¹¼µ2À�¹Ë½e³7¸Í¹¼É 2jÙAµs·�ÂËÃ�Ô&Ô&ÙAµs·�µs¹¼½e³@Á&µ�·�ÙAµs¹ËÁ�µsÀFûnµs·�À&µ(Â¼¹Ëµ�ÅDµsÀ®¿&À&ÁÚ¿�À!Þ
ÅDµs»�¸��D·�¸�Îåµs¹¼¸�µs·�ÿ�¹Ëµ�ÅDµsÀlk!À&µsÀ�ÀÑ¸ÏÉ�Ã�Àc£uä!ÔAµs½ó¸eÃÊ¸�¶D·�»�¥�Ç�ñç³&·�µnéàÀ&µs·�ÅD¹ËµÍ¹¼»�¸´µ�¹ËÀ�ø�Ãt�=î63&·�Á&¹¼µný�µ�À!Þ
¸º·�Ã�ÂË¹ ¸��Ê¸nµ�¹ËÀ&µ�·� 5µsÃ�Ð7¸º¹Ë¶�À�Ç ðj¿&ÐÑÂ¼µs¶DÀ&µ�Àlk Á&¹Ëµ�Ã�ÀGÁ&µs·0 ÏµuÃ�Ð7¸º¹¼¶DÀGÙWµó¸ºµs¹¼ÂË¹¼Å�¸n»�¹¼À&Álk À&µ�À&À7¸=É�Ã�À
£sßfÃ�·�¸º¹Ë½�¹ËÔ�ÃÊÀÑ¸�»�¥�Ç

ÝÍÃ�É�¹¼¸Jµs»2õs¿&·(×Ø¹ËÂ¼Á&¿&À&Å®µs¹¼À&µs»=Òn¿&Ã�·�ÐDÞ�¾nÂË¿�¶DÀ!ÞdßàÂËÃ�»�É�Ã�»ÍÐÊ¶DÉ�É�µsÀHÐ�Ã�À&Àlk�É=¿���ÙWµ�¹bÁ�µs·
 5µsÃ�Ð7¸º¹¼¶DÀ@µ�¹ËÀ&µ=ý�¶DÀ&µ(³�¶D³&µs·�éàÀ&µs·�ÅD¹Ëµ�Á&¹Ë½e³7¸ºµ(µsÀ7¸º»�¸ºµs³�µsÀ�Ç�Ý�Ã�ÙWµ�¹�Ð�Ã�À�ÀFÉBÃ�À�õ�ÎÏ¹¼»�½e³&µ�ÀFõ�Îåµs¹ÆsÇ ò�óÈ¬ è1ñôæ]õçè1å ëÉì�É 9 åçè 9 åçëÉì
ï�èXéxø]ñôó/í]õöè,ñ�Ê°è1ñôé�ó[í�ï�è,ñ�åçè³>nè1ï�ñd¥�æ�ïZò�éxæ]è�î¦¥]ì�ñ�¯ ¶ °zµYË)´
ÌXî�ó&<ÎÍ]þ
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ãDµs·�»�½e³&¹¼µsÁ&µ�À&µsÀ ä!õ�µsÀ�ÃÊ·�¹Ëµ�À�¿&À7¸�µs·�»�½e³&µs¹¼Á&µsÀ�ÇÍ×Øµ�¹2µ�¹ËÀ&µ�·@ä
½e³ÑÎåµs·�Ô&¿&À&Ð7¸�µsÀ&µ�·�ÅD¹¼µIãD¶DÀÐÏ � ×m�Ó �HlÒÑ ¾nµÉ4hÎÏ¹¼·�Á�Á�ÃuãD¶DÀ4Ã�¿&»�Å�µsÅ7Ã�À�ÅDµsÀlkÑÁ�Ãn�2Á&¹¼µÏÐ�¶DÂ¼ÂË¹ËÁ�¹Ëµs·�µsÀ&Á�µsÀ�ðj¿&ÐÑÂ¼µs¶DÀ&µ�À�ã�¶DÂËÂ¼»�¸��ÊÀ&Á&¹ËÅ
Á&¿&·�½e³0¹¼À&µsÂËÃ�»�¸�¹Ë»�½e³&µnä
¸7�z�Dµ�Ã�Ù&»�¸�¶DÔ&ÔAµsÀ0¿&À�Á0Á�Ã�ÙAµs¹�¹¼³&·�µ�éàÀ&µs·�ÅD¹Ëµj¹ËÀ0È�¶D·�Éùã�¶DÀ0À&µ�¿0µs·�õ�µs¿&Å�Þ
¸ºµsÀ�²�µ�¹ËÂ¼½e³&µsÀ �{³�ÃÊ¿&Ô�¸º»7��½e³&Â¼¹Ë½e³Úßà¹¼¶DÀ&µsÀ ¡�ã�µs·�ÂË¹Ëµ�·�µ�À�ÇÔÓÍä!¶�µsÀ7¸º»�¸ºµs³7¸�µs¹ËÀ�µ(ý�¶�À&µ2³�¶D³&µs·5×�ÃÊ·�ÛD¶�Þ
À&µsÀ&Á�¹Ë½e³7¸ºµnk^¹ËÀIÁ�µs·�»�¹¼½e³+µs¹¼À�ÒÍ¿�Ã�·�ÐDÞd¾;Â¼¿&¶DÀ!Þçß[ÂËÃ�»�É�Ã0î�¶D·�É�¹Ëµ�·�µsÀHÐ�Ã�À&À�Ç�ì�Ù�µs¹¼À&µs·=ä!½e³7ÎØµ�·�Þ
Ô&¿&À&Ð7¸ºµ�À&µs·�ÅD¹ËµFã�¶DÀÕÏ � × �HlQlÖÑ ¾nµÉ4 Á&¿&·�½e³�Á&·�¹¼À&ÅDµsÀh»�¹¼½e³ Á�¹Ëµ ÙWµó¸ºµ�¹ËÂË¹¼Å�¸ºµ�À ðj¿�Ð
Â¼µs¶DÀ�µsÀ
ãD¶DÂ¼ÂË»�¸���À&Á&¹¼Å@¿&À�Á8ã�µs·�Â¼¹Ëµ�·�µsÀ+ÀÑ¿&·�µ�¹ËÀ&µ�À�²�µ�¹ËÂ�¹¼³&·�µ�·�éàÀ&µs·�ÅD¹ËµÊÇ^ÝÍÃ�ÙAµs¹´Ð�Ã�À�À+¹ËÀ+Á&µ�·¯ 5µsÃ�Ð7¸º¹ Þ
¶DÀ&»�õ�¶DÀ&µ�µs¹ËÀ+Òn¿&Ã�·�ÐDÞ�¾nÂË¿�¶DÀ!ÞdßàÂËÃ�»�É�Ã4³&¶D³&µ�·(²�µsÉ�ÔWµ�·ºÃÊ¸�¿&·J¿&À&ÁIÅDµ�·�¹¼À&ÅDµs·2×�Ã�·�ÛD¶DÀ�µsÀ&Á&¹¼½e³7¸ºµ
µsÀ7¸º»�¸ºµs³�µsÀ p ÌH¶DÀ�è�ötszÇ

Ý�Ã�»�ÒÍ¿�ÃÊ·�ÐDÞ�¾nÂË¿&¶�À!ÞdßàÂÄÃÊ»�É�ÃÍÐ�3�³&Â¼¸åÃ�À&»�½e³&ÂË¹¼µ
�Dµ�À&ÁB»�¶2Îåµs¹ ¸ØÃÊÙlkÑÙ&¹Ë»�3&ÙAµs·bµs¹¼À&µjÅ�µsÉ�¹Ë»�½e³7¸�µ
ß[³&Ã�»�µÏµs¹¼À ßà³�Ã�»�µ�À±3&ÙWµ�·�Å7ÃÊÀ&Å2õ�¿&·73�½eÐ�õs¿&ÉªïjÃ�Á&·�¶DÀ&µsÀ�Å7Ã�»à»�¸ºÃÊ¸�¸�q�À&Á&µó¸b¿&À&Á�ÎÏ¹Ëµ�Á&µs·àµ�¹ËÀ&õ�µsÂËÀ�µ
ï�Ã�Á&·�¶DÀ&µ�ÀYµsÀ7¸º»�¸ºµ�³&µsÀlk´Á�¹Ëµ@ÀÑ¿&·�À&¶
½e³ ³�Ã�Á&·�¶DÀ&¹Ë»�½e³ É�¹ ¸ºµ�¹ËÀ�Ã�À�Á&µs·�Îåµs½e³&»�µsÂ¼ÎÏ¹¼·�ÐÊµsÀhÐt�DÀ&À�µsÀ
� £óî�·�µ�µsõsµ;¶D¿!¸1¥­¡óÇ
�����/�d� Ä �)���#�X���q���Z�����1�#�Z� ���5�X�i�®×¤ØÙ#��5���Ã×YÚÛ#�����Ü:���
é^ê!ÔAµs·�¹ËÉ�µsÀ7¸ºµ�ÂËÂf¹¼»�¸nµ�»nµs¹¼À&µ=ÅD·�¶z�Dµ�ï5µs·ºÃÊ¿&»�î�¶D·�Á&µs·�¿&À&Å�k�Á�Ã�»JÒÍ¿�Ã�·�Ð7Þd¾;Â¼¿&¶DÀ!ÞçßàÂÄÃ�»�ÉBÃ õs¿ µsÀ7¸�Þ
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Multistep-Avalanche-Kammern (MSAC)
 

 

Null-Grad-Kalorimeter:�
Messung von E F

MIRAC: 
Messung von E T
 

Plastic-Ball
    

 

Goliath-Magnet

 
Photonenspektrometer (LEDA)      

 Photonen-Multiplizitäts-
Detektor (PMD)

Flugzeitwand (TOF 1)

[Spektrometerarm 1]

[Spektrometerarm 2]

 

SPMD und SDD:
#
Multiplizitätsmessung geladener Teilchen

 
 

Vetodetektor für
$
geladene Teilchen (CPV) 

Target
%

(im Plastic-Ball)
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#
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Flugzeitwand (TOF 2)
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Streamer-Tubes
#
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Photodiode mit

Vorverstärker
ÞReflexionshaube

LED-Platine

Bleiglasmatrix mit Kohle-

faser/Epoxidharz-Laminat

Stahlbleche
ß

Spiegelfolie
ß

Photovervielfacher

mit Gehäuse
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