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¦¨¼�¶¹²ÔÛ^²8¦¨À-²8§�¥&¨²2»¾´¹¶¹Â�§-²8§�¿s§î²2¦¨§�²2¶~ØÂ�¼�¨²2§�³%´:ÂvàDÂ�¸¦¨²�¿sÛ6��ã`Åq´¹¶¹¦¸É-É-¦¨§�Çv®�Ü�§kj%²8Ó8´¹¦¨Â�§DåU��×`©�¿vÓH¼i¦¨¼-¶%²2¶�ÅcÉ�²2¦¯®
ÓH¼-²8¶¹«-§-ÇF¦¸º ]�¦¸§-Ç�Ùb²8¶¹À-²8§�³%¦¨²î¿s«�õ&À�¦¨²0Çs²8Ù�Ö«-§-³%ÓH¼¾´:²�¥&§-²2¶%Ç�¦¨²îÛ^²8³¹ÓH¼-¸²2«-§�¦¨Çs´¬«-§-ÀL»^ÖÂ�§�§-²2§äÀ¢¿v§¢¿sÓH¼
õuÖ«-¶�²�Èq´¹²2¶¹§�²�¥�ÈcÉ^²8¶¹¦¸º?²8§Ñ´¹²¬²uÈq´:¶:¿v¼-¦¨²8¶%´�Ùb²8¶¹À-²8§3ÂqÀ-²2¶&õuÖ«-¶&¦¸§Ñ´¹²2¶%§-²�¥�ÈcÉ�²2¶¹¦¸º?²8§¾´:²ß¦¨ºø]ß²2µ8¦¨¶%»q«�¨¦¨²8¶¹Û�²�®
´:¶%¦¨²8Û3Ç�²2³%É^²8¦¨ÓH¼-²8¶%´ßÛ-¸²2¦¸Û^²8§�×>z¬¦¨²8¶¹Û�²2¦^³¹¦¨§�À3Û-¦¨³bµ2«=ê�çrò Þ �WùJ°�²2¦¨¸ÓH¼-²2§F¦¸º ]�¦¸§-Ç0Ç�²8³¹É�²2¦¸ÓH¼-²2¶Æ´JÙbÂ�¶%À-²2§D×
Ì�Û�Û-¦¨¸À-«-§-ÇGï?µ8²2¦¸Çs´�²2¦¨§�ÅcÓH¼-²8ºB¿GÀ-²2³Äú9¶%«-§-À-¶%¦¨³%³¹²2³�À-²8¶¬Ì¬§-Ë¿sÇs²(ºG¦¸´ßÀ�²2§�³%ÂrÙbÂ�¼�}¦¸§Ñ´¹²2¶%§�¿s¸³�¿s«-ÓH¼
²�Èq´¹²2¶¹§�¿s«�õwÇ�²8Û¢¿s«�´¹²2§
¥�È�É�²2¶%¦¨ºG²2§¾´:²8§�×

ÙÒ×ÆÖ ]�Ú�áªRä]o]éèê[0]pÚ�ÜrÚ�ß}Ü@Z¢á
ÃÄ²2¶î¦¨§$Ì¬Û-Û-¦¸¨À-«-§�Ç ó À¢¿v¶¹Ç�²8³%´:²8¨¯´:²3¥�ÃØÃßÌ�®�ÃÄ²8´:²8»¾´:Â�¶îÛ^²8³%´:²8¼¾´�¿s«-³i²8¦¨§-²8¶0Ì¬§-Â�¶¹À�§q«�§-ÇL½�Â�§ðµ�Ùb²8¦
µ8ôq¸¦¨§-À-²8¶%õ%ÖÂ�¶%º?¦¸Ç�²2§$z�ÂcÀ-Âs³¹»sÂsÉ^²8§=¿s«-³JÅqµ2¦¨§¾´¹¦¨¨¨¿v´:Âs¶¹²2§ ü À-¦¨²�«-ºÎÀ¢¿s³�Åq´:¶¹¿s¼-¸¶¹Â�¼-¶�À-²8³JÒb²8³¹ÓH¼-¸²2«-§-¦¸Ç�²2¶%³
¿s§-Çs²2Û-¶¹¿sÓH¼¾´�³%¦¨§-À�×-ÃØ¿s³ß¦¨§-§-²8¶¹²�z�ÂcÀ-Âs³¹»sÂsÉY�m¿vÛdj%²�´:µ�´ ã Ü�§�§-²2§-³%ÓH¼¢¿s¸²(å0Çs²2§¢¿s§�§Ñ´���¦¨³%´�À-¦¸¶¹²8»Ñ´�¿v«�õKÀ¢¿v³
Åq´¹¶:¿s¼-¸¶¹Â�¼�¶bºGÂ�§¾´:¦¨²8¶%´ ü À¢¿s³ØÖ¿s«-ö�²8¶¹²�z¬ÂqÀ-Â�³%»sÂ�Éç�wÇ�²2§¢¿v§-§¾´�ãrÌ�«-ö�²8§-³¹ÓH¼-¿s¨²0åU��¼¢¿v´J²8¦¨§-²8§m]¬¿sÀ�¦¨«-³b½sÂ�§
«-§-Çs²8õ%Ö¿s¼-¶9ò`èiÓ8º
×
ÃÄ¦¨²?Ü�§-§-²2§�³¹ÓH¼¢¿s¸² � Ì¬¸´:ë�ë ü ·D¦¨²2ë�ê � ��z ¦¸§�Ì¬Û-Û�× ó �îÛ^²8³%´¹²2¼¾´G¿s«-³(½c¦¸²2¶Ál1¿sÇs²2§�½sÂ�§ëj%²8Ù<²2¦¸¨³3òbO Þ

Åcµ8¦¨§¾´:¦¸¨Ë¿{´:Â�¶ÆõV¿s³¹²8¶¹§ ü À-¦¸²3¦¨§�û¢Â�¶%º ²8¦¨§-²8¶iz¬²2¸¦¯ÈN«-º À¢¿s³GÅq´¹¶:¿s¼-¸¶¹Â�¼�¶iÇ�²8Ùß¦¸ÓH»s²8¸´�³¹¦¸§-À�×&ÃÄ¦¸²B²8¦¨§-µ8²2¯®
§-²8§Ål1¿sÇ�²8§=³¹¦¨§�À!¦¸§>j%²8Ù<²2¦¸¨³J²2§¾´¹Ç�²2Ç�²8§-Ç�²8³¹²8´¹µ8´¹²2¶�]ß¦¨ÓH¼¾´¹«-§-ÇG«-º À¢¿v³�ÅÑ´:¶:¿v¼-¨¶%Â�¼-¶�Ç�²�Ùß¦¨ÓH»v²2¸´2×¢ÃØ¿sºG¦¸´
¦¨³Æ´9²2¦¸§-²�²2¦¸§-À-²2«c´:¦¨Çs²�Òb²2³Æ´:¦¨ºGºi«-§�ÇFÀ-²2³(ÃÄ«-¶%ÓH¼-³%´¹Â�ö�É-«-§�»Ñ´¹²2³(À-²2³(Ç�²8Ë¿sÀ-²8§-²2§ °�²2¦¸¨ÓH¼-²8§-³9À-«-¶¹ÓH¼�À-¦¸²
Ü�§-§-²8§-³¹ÓH¼-¿s¨²(º?¦¯´J²2¦¸§-²2¶�áâ¦¸§-»s²8Ë¿s«cù ÖÂ�³¹«�§-ÇG½sÂ�§Óì�ò ñ º ÖÂ�Ç�¸¦¨ÓH¼�×
ÃÄ¦¨²3Ì¬«-ö�²8§-³¹ÓH¼¢¿v¨² � Òb¦¨³¹ë�G ü áNÂ�¨ë�O � �mÒ ü û «-§-À ] ¦¸§$Ì�Û�Û�× ó �îÛ�²2³Æ´:²8¼Ñ´?¿s«�³iG � É¢¿s¶¹¿s¨¸²2�µ2«-º

Åq´¹¶:¿s¼-¸¶¹Â�¼�¶<¿v§-Ç�²2Âs¶¹À-§-²�´:²8§=Åcµ2¦¸§¾´:¦¨¸Ë¿v´¹Â�¶¹³Æ´`Ö¿sÛ�²2§�«-§�À � ë9¶¹¦¨§�Çsõ%ÖÂ�¶¹ºG¦¨Ç9¿v§-Ç�²2Âs¶¹À-§-²�´:²8§!Åcµ2¦¸§Ñ´¹¦¨¸Ë¿v´¹Â�¶¹²8§�×
ÃÄ¦¨²&²8¦¨§-µ8²2¸§-²2§0Åq´`Ö¿vÛ^²��mÒ}��³%¦¨§-À9À-¶%²2¦¸²2ÓH»Ñ¦¨Ç�Ç�²8õwÂs¶¹º0´1«-§�À!Ö«-Û�²2¶%Ë¿sÉ-É�²2§9³%¦¨ÓH¼ ü À¢¿sºG¦¸´�²2¦¨§0Åq´¹¶¹²2«c´:²2¦¸¨ÓH¼-²8§
¦¨ºGºG²2¶bµ�Ùb²8¦}Åq´ Ö¿sÛ�²ØÀ-«-¶%ÓH¼-ãÑ«-²2¶%²2§Lº0«-ö-×¢ÃØ¿sÀ�«-¶¹ÓH¼! Ö¿söv´�³¹¦¸ÓH¼
À�¦¨²Äáâ¦¨§�»s²2¨¿s«�ù ÖÂs³¹«-§-Ç�¦¸§
¿vµ2¦¨º0«�´H¿s¸²2¶
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Ì�Û-Û-¦¸¨À-«�§-Ç ó �+ÅcÓH¼-²8ºB¿�À-²8³�¥�ÃØÃßÌ�®pÃÄ²�´:²8»Ñ´¹Â�¶¹³8×
]ß¦¨ÓH¼¾´:«-§�Ç=¿s«�õßò � ë ñ ²2¶%¼1ÖÂ�¼-²8§�×�ÃÄ¦¸²�Åq´rÖ¿sÛ^²îÀ-²2¶�Ì�«-ö�²8§-³¹ÓH¼-¿s¨²�À-¦¸²2§-²8§ä¿s«-ÓH¼ µ8«-¶ Ö�¬Û�²2¶%É-¶vÖ«cõw«-§-ÇFÀ-²8¶~ØÂ�É-¨¿s§¢¿s¶%¦¸´`Ö¿{´�Û^²8¶¹²8¦¸´:³1ÙîÖ¿s¼-¶%²2§-À0À-²2¶�ì
²2³%³¹«-§�Ç-×�ì!¦¸´	z¬¦¨¯õw²&À-²2¶�Ì�«�³¹¨²8³¹²8²2¨²8»¾´:¶¹Âs§-¦¨»Ø»{¿s§-§î²2¦¸§-Ç�²2³Æ´:²8¨¸´
Ù<²2¶¹À�²2§ ü À¢¿sö?§q«�¶¬À-¦¸²;j%²8§-¦¨Ç�²8§�¥&¶%²2¦¨Çs§-¦¨³%³¹²(¿s«�õwÇ�²8µ2²8¦¨ÓH¼-§-²�´�Ù<²2¶%À-²2§ ü Û�²2¦1À-²2§�²2§Lµ�Ùb²8¦}Ç�²8Ç�²2§�Ö«-Û^²8¶¹¸¦¨²�®
Ç�²8§-À-²BÅq´`Ö¿sÛ�²�½�Â�§�Åq´¹¶¹²2«c´:²2¦¸¨ÓH¼-²8§NÇs²8´:¶%Âsà^²2§ ÙbÂ�¶%À-²2§N³¹¦¸§-À�×1ÃÄ¦¨²!Ö¿v«-ö�²2¶%²$]0ÖÂ�¼�¶¹²�À-²2¶9Ì¬«-ö�²2§�³¹ÓH¼¢¿s¸²
Û�²2³%´¹²2¼¾´!¿s«-³ � ë$Á�¿s¿s¶¹²8§â½sÂ�§ z�¿v¨Û-¶%¦¨§-Ç�²8§��W]��u×Jì
¦¯´3À-¦¸²2³¹²8§ ]�¦¸§-Ç�²8§ Ùb²8¶¹À-²8§ À�¦¨²LÁ�Â�Ë¿v¶%Ùß¦¨§�»s²2
À-²8¶0ÅÑ´:¶¹²8«�´:²8¦¨¸ÓH¼-²2§�Û^²8³%´¹¦¨ºGº0´£×DÃÄ¦¨²�úØ²2Â�ºG²8´¹¶¹¦¸²iÀ-²2¶9Ì¬§-Â�¶¹À�§q«�§-Ç
¦¸³%´(¿s«�ÓH¼N¼-¦¸²2¶Ø³%Â!Çs²8ÙîÖ¿s¼-¯´ ü À-¿sö
½�Âs§ôj%²8À-²2ºøÅq´¹¶¹²8«�´:²8¦¨¨ÓH¼�²2§!º?¦¸§-À-²2³Æ´:²8§-³ßµ8Ù<²2¦8z�¿s¸Û-¶¹¦¸§-Ç�²ÄÀ�«-¶¹ÓH¼-ãÑ«-²8¶%´¬Ùb²8¶¹À-²8§�×�ÃØ¿sº?¦¯´µj%²8À-²2³¬Á�¿�¿v¶
½�Âs§6z�¿s¸Û-¶¹¦¸§-Ç�²8§BÀ-²8§3Ç�¨²8¦¨ÓH¼-²8§?áâ¦¸§-»s²8¨Û�²2¶¹²8¦¨ÓH¼3¦¸ºÝÓs× º
× ®ÆÅÑôc³Æ´:²8º ¿vÛ^À-²8ÓH»¾´ ü §�¦¨ºGº0´ÔÀ-¦¨²¬Òb¶¹²8¦¸´¹²�À-²8¶z�¿v¨Û-¶%¦¨§-Ç�²b¦¨§?Åq´:¶¹¿s¼-¸¶¹¦¨ÓH¼¾´¹«-§-ÇØ½�Â�§GÀ-²8¶�áN²2ÓH¼�³¹²2¯Ùß¦¨¶%»q«�§-Ç�³¹µ8Â�§-²�¿s«-³�»sÂ�§¾´¹¦¨§Ñ«-¦¨²8¶¹¸¦¨ÓH¼�µ2«D×ÑÃÄ¦¨²J²2¶%³%´¹²2§
ëYz�¿v¨Û-¶%¦¨§-Ç�²�»sÂ�§-§¾´¹²2§âÙb²8Ç�²2§�¦¨¼-¶%²2¶3Çs²2¶¹¦¸§-Ç�²8§ Ò<¶¹²2¦¯´:²L§�¦¨ÓH¼¾´!¿s«-³Fº?¿s³¹³%¦¸½s²2§gÅcµ2¦¸§Ñ´¹¦¨¸Ë¿v´¹Â�¶¹³Æ´ Ö¿sÛ�²2§
Ç�²8Û¢¿s«�´ßÙ<²2¶¹À�²2§ ü ³¹Âs§-À-²2¶%§�Û�²2³Æ´:²2¼�²2§�³Æ´H¿v´%´:À-²8³¹³%²2§ä¿s«�³¹j%²�Ùb²8¦¨¸³�½c¦¸²2¶¬Åcµ8¦¨§¾´:¦¸¨Ë¿{´:Â�¶ÆõV¿s³¹²8¶¹§��Vû!��×
ÙÒ×�Ù ]�ä�UéèYÜ@Z�ÞõU>Ü{ákä�àâS�[(ß$ä!á�`�Ú�Ü
ÃØ¿s³ÔÌ�´:Â�ºG³%´¹¶:¿s¼�¯®�°}¿s¶%Ç�²8´ ü À¢¿s³b¿sº ÏÄ¶%´ÔÀ-²2³b¥�ÃØÃ�Ìß®pÃÄ²8´¹²2»¾´:Âs¶¹³Ô¦¨§-³Æ´H¿s¸¨¦¨²8¶%´&¦¸³%´ ü ³Æ´:²8¨¸´Ô²8¦¨§-²8§FÅq´¹¶:¿s¼-
»s²8¶¹§-³%É-¦¨§�É^Â�¨¿s¶¹¦¸³¹¦¸²2¶%´¹²2¶Øá�¿s³¹³%²2¶¹³Æ´:ÂsàD¿v´¹Â�º?²?µ2«-¶(Ú�²2¶ÆõuÖ«-Ç�«-§-Ç�×�¥&¦¨§$ÃÄ¦¨³¹³%Â�µ2¦¸¦¨²8¶¹²2¶9³%É¢¿s¸´¹²8´îÀ¢¿s³îº?Â�¸²�®
»Ñ«-Ë¿v¶¹²9á$¿s³%³¹²8¶¹³%´¹Âsà^Ç¾¿s³�À-«-¶¹ÓH¼L¥�¦¸§-³%´¹¶:¿s¼�¨²2§
²2¦¸§-²2³�¼-ÂqÓH¼�õw¶¹²8ãq«�²2§¾´:²8§ä²2¨²8»¾´:¶¹ÂsºB¿sÇs§-²8´¹¦¨³¹ÓH¼�²2§Lû¢²8¨À-²8³
¦¨§Åzß®±Ì�´:Â�ºG²0¿v«�õp×�ÃÄ²2¶�Ì�´¹Â�ºG³%´:¶¹¿s¼-�´:¶%¦¸´%´�À-«�¶¹ÓH¼ä²2¦¸§-²î¿s«�õ¢G Þ ~ Ç�²2» Ö«-¼-¯´:²0Ã Ö«-³¹²0¿s¨³ß½�Â�¶ÆÙ Ö¿s¶%´¹³¹Ç�²u®
¶¹¦¸ÓH¼¾´:²8´¹²2¶�Åq´¹¶:¿s¼��¿s«-³8×+ÏÄ¼-§-²Ø²8¦¨§ Ö¿s«-ös²2¶¹²8³�ì�¿sÇ�§�²8´¹õw²8¨ÀF»vÂ�É-É�²2¨§=À-²8¶�ÅcÉ-¦¸§ möäÀ-²2³¦z Ö«-¨¸²2§-²8¨²8»Ñ´¹¶¹Â�§�³
«-§-ÀäÀ�²2¶ØÅqÉ-¦¨§ mð À-²8³ØÁ&¶¹Âs´¹Â�§-³Äµ8«-ºAú9²8³:¿sº0´¹³¹É-¦¸§ môÝç mð ú möðºG¦¸´�À-²8¶÷æÄ«¢¿s§¾´:²8§-µ£¿s¼�ôÎ«-§-ÀäÀ-²8¶
º?¿sÇ�§-²�´:¦¨³%ÓH¼-²2§TæÄ«¢¿s§¾´:²8§-µ£¿s¼� ñùø � ñùø ç L ô � ÷,÷*÷ � ú&ô����V³¹¦¸²2¼-²îÌ�Û-Û�¦¨¨À�«-§-ÇBè���×�ÃÄ«-¶%ÓH¼�À-¦¸²î²8¶¹³%´¹²Åq´¹²2¶¹§q®ÆúØ²2¶¹¨¿sÓH¼
Åc²�Èq´¹«-É^Âs¯®p¥&¦¸§-¼-²2¦¯´�Ùß¦¨¶%À=²2¦¨§=¦¸§-¼-Â�ºGÂ�Ç�²8§-²2³�ì�¿vÇ�§-²8´%õw²2¸À
²8¶¹µ2²8«-Çs´ ü ÙbÂ�Û�²2¦�À�¦¨²ØÌ�´:Â{®
ºG²Øº?¦¯´¦zGÖ«-¸¨²8§-³¹É-¦¸§ ñûú ç�ú�ò=� � õwÂ�»Ñ«-³¹³%¦¨²8¶%´ ü À�¦¨²ØºG¦¸´ ñûú ç L òC� � À-²8õwÂs»q«�³¹³¹¦¸²2¶Æ´�Ù<²2¶%À-²2§D×DÃÄ«-¶%ÓH¼
²2¦¸§�z�ÂcÓH¼cõw¶¹²2ãÑ«-²8§-µ8õw²8¨À(Ùß¦¨¶¹À(À-²8¶K·D«-³Æ´H¿s§�ÀîºG¦¸´1À-²8§dæÄ«¢¿v§Ñ´¹²2§-µ2¿s¼-¸²2§ ñûú ç úiòC� � «-§�À ñùü ç L ò=� �
²2§¾´%½�ÖÂs¨»s²8¶%´2×Ñì
¦¸´}²2¦¸§-²2¶�µ8Ù<²2¦¸´¹²2§GÅc²uÈq´:«-É�Â�¯®�¥&¦¨§-¼-²8¦¸´�Ùß¦¨¶%À\j%²8´¹µ8´&§Ñ«-¶K§�ÂcÓH¼�À-²8¶�·D«-³Æ´H¿s§-À ñûú ç úiòC� �
«-§-À ñùü ç�ú�ò=� � ¦¨§=À-¦¸²Äá�²8ÓH¼-³¹²8¸Ùß¦¨¶%»Ñ«-§-Ç�³%µ2Â�§-²(õwÂ�»Ñ«-³¹³%¦¨²8¶%´£×�¬º À-¦¨²?°�¿s¶%Ç�²8´Æ®Æ·DÂ�§�²BÙß¦¨¶%À$º?¦¯´0³%²2ÓH¼-³?ÅcÉ�«-¨²8§ð²2¦¨§ªì
¿sÇ�§-²�´¹õw²2¸Àð¦¨§ ª ® ü «¾®Ä«�§-À � ®å]ß¦¨ÓH¼¾´:«�§-Ç
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Ì�Û�Û-¦¨¸À-«-§-Ç$O{�+ÅqÓH¼-²2º?¿GÀ�²2³�Ì�´:Â�ºG³%´¹¶:¿s¼-¯´H¿s¶%Ç�²8´¹³2×
²2¶%µ2²8«-Çs´iµ8«-¶�û¢²2³Æ´:¸²2Ç�«-§�Ç�À-²8¶ôæÄ«¢¿s§¾´:¦¸³¹¦¸²2¶¹«�§-Ç�³:¿vÓH¼-³¹² ü ¿s§NÀ-²2¶î³¹¦¨ÓH¼�À-²2¶iÅcÉ-¦¨§�À-²2³0¥�¸²2»¾´:¶%Â�§-³î«-§-À
À¢¿sºG¦¸´�À-²2¶8j%²�´:µ�´�É¢¿s¶:¿v¨¨²8cÀ-¿sµ2«�³%´¹²2¼-²8§-À-²�ÅcÉ-¦¸§�À-²2³ÔÁ&¶¹Âs´¹Â�§-³�¿s«�³¹¶¹¦¸ÓH¼¾´:²8´2×¾©�¿vÓH¼?À-²8º ÃÄ«-¶%ÓH¼-ãÑ«-²2¶%²2§
À-²8¶}°}¿s¶¹Çs²8´%®p·DÂ�§-²�Ùß¦¨¶%ÀîÀ-²8¶}Ì�´¹Â�ºG³%´:¶¹¿s¼-ÑºG¦¸´�ÚÔ¿s»Ñ«-«-ºGÉ-«-ºGÉ�²2§i¿v«-³}À�²2º ã Û�²£¿sº�®�À-«�º?ÉDå<²2§¾´%õw²2¶¹§¾´2×
ÙÒ×�� ]�Ú�á��SÚ8ä�ÞY[_ÚÎÝ�ákákÚ�â+Ü_[(ßLákä�âaU��BZ¢á\Þ¥Ú8á
ÃÄ¦¨²¬Û^²8¦¨À-²8§=ÒJÍb°b®Æì!Â�§-¦¸´¹Â�¶¹²¬³¹¦¸§-À=¿s§FÀ-²8º ¦¸§3Ì�Û-Û�¦¨¨À�«-§-Çiï�À¢¿v¶¹Ç�²8³%´:²8¨¯´:²2§FÍJÏ(Å¾Ð�®pÒ<²2³¹ÓH¼�¨²2«�§-¦¨Ç�²8¶
¦¨§�À-²2§äÇ�²8Ç�²2§�Ö«-Û^²8¶¹¸¦¨²2Çs²2§-À-²8§äÇ�²2¶¹¿sÀ-²8§�Åc²2»¾´:¦¸Â�§-²8§äÀ-²2³9ÍJÏ9ÅÑÐ¬®å]ß¦¨§-Çs³�ºGÂ�§¾´:¦¨²8¶%´2×DÅq¦¨²0Ùß«-¶%À-²2§L½sÂ�§
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r�l@{|{�¨zw1��gkvVw|�W�ÏvVw|j@vVmP�

Ð%ÑkÒ�ÑkÒ Ó�ÔÁÕBÖ�×ÙØsØ�Ú	Û�ÜUÝ%Þ�ÖßÓ}ØÆà;ÞªÛ}á¶×¡Ö%âÌÞªã
x�gim@vC�ÏvVgä��vVw|våx�gkm@{���t@wsÎr�m@�2l@m@n�j@vV{�Í�gim@�uvVhke}vw�vVgk��t@{���giw�j�j@l@w|��tæj@gkv�Â�gkm@vV�¶ru��gi��jfvVw�vVhir�{|��gi{���tfvVm
§�w�¨���¨zm�© » vVlf��vVw�¨�m�© � ��w�vl@l@m@nçl@m@jßj@giv » v��vV����¨�w�nzv¨z�¶v���w|givæ�z¨�w�nzvnzvVeÇvVmS�-è�vgCéfê�ë ÈzÉzÉçÊÅv�Ë
hìru{�{�vmµ{�gk��tJr�m@t@r�m@jåjfvVwGí	¨zw|�¶vhim�� 9 oz�%l@mfj#� :�9 �%j@gkvÏgkmå�Br�eÇvVhihkv 9 r�lfî�n�vVhigk{|��v��vmS�;�¶gkm@gi�¶r�hkvVmCe@q����
�¶rÁï�gi�¶r�hivm � ��w�vl���gim@�uvVhPgk��¾%r�e}¨�wÏeÇvVw|vV��t@m@vmS� » vw��=Î¨znzhigk��t@v/Í�vVw|��vVeÇvVw|vVgi��t¦jfvVw/²;©FÂC¨�¨�w�j@gkm	ru��v
j@vw » l@w���tf{|��¨�Ã Ä l@m@����vNj@l@w���t�j@gkv=dUl@ÃzvVmf{���t	r�hkvNvVw|nzgief�¶{�gk��t�j@l@w|��t���r�m� '�ñð�¯�²��Ï�Ï¨ze}vg�j@vw
ò r�j@gilf{¦ðójfvVw � qgim���gkhihìrÁ��¨zw|{|�;Îrue}v�j@vVw¦dUl@Ãzvm@{���t	ruhivNgim�jfvVw�ÊÅgä����v 9Æô�º ��� eÇv��wÆÎr�n��V� » rõj@vw
» v��vV����¨�w¦mªlfw¦nzvVhir�j@vVmfvN�Bvgihi��tfvVm�w�vnzgi{1��w�gkvVw1�Àl@m@jöm@gk��t2�#lfm@�¶gä����vVhie@r�w¶q���gi{|��t@vVm÷§7w|¨���¨�m�l@m@j
» vVl���vVw|¨zm�lfm2��vVw|{���t@vgij@vm��Ár�mfmS�2� Îl@{|{�vm¦r�hihkv-x7w|vVgknzm@gi{|{�v-q��gk{���t@vm 9 o½l@mfj¦· : ¼�w�r�jN��{�givt@vUr�l@��t
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dQefe@gihkj@l@m@n 9 ÉfpVdQm@qVr�t@h�j@vwBx�w|vVgin�m@gi{|{�v�nzvnzvVmyj@giv7w|vVhìrÁ��gk��v�§B¨�{�gk��gi¨zm�ql@� �Br�w�nzv��s� » gkvGnzv Ä l@m@����v���v
¾�gim@gkv��¶r�w��2givw|��j@vm � ��t@m@gk�|�Ur�lfîBj@vVm ò vVr�����gk¨zm@{|��vVw1��v�ï}�
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dQefe@gihkj@l@m@n 9�9 p�dUm@qsr�tfh/j@vVw´x�w|vVgin�m@gi{|{�vÀm	ru��tçjfvV� � ��t@m@gk�|�´r�lfî-j@vm ò vVr�����gi¨�m@{|��vVw|��v�ï}� � ��w�vVlª©
��gimf��vVhµ��hkgim@�2{�� ��x�m@vw�nzgkv��vVw�hkl@{|� ��w�v��t���{V���¶gä�¶�À� 9z� : � � » giv=n�v Ä l@mf�2��v��vN¾�gim@gkvÅ�¶r�w��2gkvVw|�¶j@gkv
x�gim@{|��t@wÆÎrum@�2l@m@n�jfvV{�Í�gim@�uvVhieÇvVw|vVgk��t@{�j@l@w���tÅj@giv�ÂCgkm@vV�¶ru��gk�¶jfvVw�vVhir�{|��gi{���tfvVmÅ§7w|¨���¨�m�© » vlf��vw�¨zm�©
� ��w�vVlfl@m@n@�

j@gkv¦nzv Ä lfm@����v��vVm ¾�gim@gkvVm gim dUe@e@gkhij@l@mfn 9z9 �åeÇvVwuÎlf���ª{|gi��t���gkn��J�ÏvVw�jfvVmS� » givÀr�m@j@vw�vVm x�w�vginzm@gk{�{|v
�ÏvVw�jfvVm=eÇvVg�jfvVw�{ Ä ÎrÁ��vVw|vVm=è�vVw|vV��t@m2l@m@n�j@vV{WÍ�giw|�2l@m@nz{�'ªlfvVw�{|��t@m@gä����{Um@gi��t��-��vVt@wWeÇvVwuÎl@���2{�gi��t���gin��V�
j	r�{|giv/m@gk��t��G�z¨zm´vhìr�{1��gi{|��t@vVwG§7w|¨���¨�m�© » vlf��vw�¨zm�© � ��w|vVl@lfm@nCgi� �Br�w�nzv���eÇvVw|vVgi��t´t@vw�wuÎl@t@w�vm´�PÎ¨�m@m@vVmP�( m~dUe@e@gihkj@l@m@nÅoÅlfm@j 9z9 {�gkm@j~gkm�jfvVm ¼Cw�r Ä t@vVm~r�lfî/jfvVwyhigimf��vVm � vVgä��v*)|v�ÏvVgkhi{yj@w�vg?èCÎr�m@j@vw
��gk�/w|vVhiru��gä��{1��r�w|��vVw � ��t��½Îr�w|qVl@mfn�qVl�vVw|��vm@m@vVmP�Ì�Ï¨zeÇvVg�{|gi��t�q�ÏvVg�j@gkvV{�vw-èCÎr�m@j@vwW�2w�vVlfqVvVmP� » gkvV{|v
vVm���{|��vt@vVm=j	r�j@l@w|��tS�Ìj	r�Ã´j@vw » v���v�2��¨zw�e}vg�j@vVw � ��w�vl@l@m@n�m@gi��t��-l@m@��gk�|��vhie	r�w�q��gi{|��t@vVm=§�w�¨���¨zm
l@m@j » vVl���vVw|¨zm�l@m���vVw|{���t@vgij@vmæ�Ár�m@mS�

x�gim@v � gi�µl@hiru��gk¨zmyj@vVw�ÂCgkm@vV�¶ru��gk�Ce}vg���vVw�{|��t@givj@vVmfvVm��2gkm@v��gi{���tfvVm�x�m@vVw|nzgivmJgi{|��gimµdUe@e@gkhij@l@mfn
9;: j	r�w�n�vV{|��vVhkhk�s��è�vg�j@vmõhigkm@��vm ¼Cw�r Ä tfvVmõgk{|�½j@giv�dQm@m@r�t@��v�nzv��r���t��½��¨zw|j@vVmP��j	r�Ã=j	r�{
)|vm@gin�v
��vVgihk��t@vVmP��j	r�{��¶vt@wÀx�m@vw�nzgkv=gi� � qgim���gkhihiru��¨zw´j@v Ä ¨�m@givw|�Àt@ru�s�?j	r�{ » vlf��vw�¨zm�gk{|�V� » r�{¶e@w�vgk��v
{���t���r�w�qvÀè/rum@j gim j@vV� ¨ze}vw�vm�hkgim@�uvVm�¼�w�r Ä tNeÇvVw|l@t��s����givJj@gkvJÂCgim@v��rÁ��gi�År�lfîÏj@v� vVm���{ Ä w�v ©
��t@vm@j@vVm w|vV��t���vm�¼�w�r Ä tæqvVginu�s�Çr�lfî � ��w�vl@vVw|vVgin�m@gi{|{�vVmP�}eÇvVg�j@vVmfvVm j	r�{ » vVlf��vVw�¨�mægimÅvVgim=§�w�¨���¨zm
l@m@j�vVgkm&+UvVl���w�¨�m¶rulfî�nzvVefw�¨ª��t@vVm´��giw|jS� » rCj@vVw���w�gknznzvw�j@vVw�dUl@{�hkvV{�vvVhkvV����w|¨zm@gi�åmªlfwÏrulfîPj@r�{7dQl@{F©
��r�t@hi�2w|gk��vw�gkl@� ÂC¨ Ä hir�m	r�w|gk�;ÎrÁ��vVgkm@nzvV{1��vhihk����r�w�;��lfw�j@vmJr�hihkv7x�w�vVgknzm@gk{�{�vÏr�lfî�n�vVqVvgi��t@mfv�s�ÁeÇvVg2j@vVmfvVm
q�ÏvVg�e}vqfÎl@nzhkgi��tNj@vw � ��w�r�t@hir���t@{|vµnzvVn�vVm�Îl@eÇvVw|higkvVnzvm@j@v � qgim���gkhihiru��¨zw|{|�ÆÎr�e}v�nzv���w|¨-,Pvmæ��l@w�jfvVmS� » ru{
eÇvVj@vlf��v��s�?j	r�Ãõruhihiv » vlf��vw�¨zm@vm	r�lfî�efw�l@��t�©!x�w�vVgknzm@gk{�{�vu��eÇvVg�j@vm@vVm�qlfî|Îr�hihkginNq���vg�§�w�¨���¨zm@vm nzv ©
nzvmGÎl@eÇvVw�hkgivnzvVm@jfv � �;Îrue}vµ��w�ruî�vmS�Pve}vmfî�r�hihk{Cr�lfî�n�vVqVvgi��t@mfv�C��l@w|j@vVmS� » vw���gk����hivw�vyw�vV��t���v�¼Cw�r Ä t
gim dQe@e@gkhij@lfm@n 9;: eÇvV{|��t@w�vgief��j@vm'Ë7vVw�hir�lfîyj@vw � ��w|vVl���gimf��vVhCeÇvVgQvVgimfvVw¦§�gi¨�m@vVm�©!§�w�¨ªj@l@����gk¨zm@{1©
ò vsr�����gk¨zmS�Æ�ÏvVm@mµvgim Ä ¨z{|gk��gk�Cnzvhìr�jfvVm@v{G§�gi¨zm½l@m@jµvgim Ä ¨z{|gk��gk�zv{B��w�gä��gkl@�´© d/��¨z�ßvVm���{1��r�mfj@vVmJ{|gim@jS�
» vVwWË7vw�hìrulfîGj@vwUÊÅvVÃzj@ru��vmægi� �¶gä����hkvVw|vVm#higkm@��vmæ¼Cw�r Ä tÅh Îr�Ã���vVgkm@v � ��t��½Îr�w�ql@m@n¦l@mfjÅj	ru�¶gä��vVgä©
m@v½vVw�t Î¨zt���vJx�w�vginzmfgi{�w�ru��v½gimÅj@giv{�vV� Í�gkm@��vhieÇvVw�vgi��tNvw���vm@m@vmS� » vVw-Ë7vVw|hìr�lfîG{|��gk�¶�½�Qruhihivw�j@gkm@nz{
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dQefe@gihkj@l@m@n 9;: p7698;: 678 ��¨zeÇvVmÌ� �7698;: <>=�?¶�+ÊÅgä����vs����x�m@vVw|nzgiv��zvw�hilf{|��væ��l@m���vVmÌ� � » vVwyl@m���vw�vu�
w�v��t���vå¼�w�r Ä t¦��l@w�jfv½��gk��@-gihäî�v�j@vVw � gk�µl@hiru��gk¨zm@{�{|¨�îÙ�!��r�w�v � ( ¼ (�A ¼Cw�¨�É 9�B vw�{|��vVhkhk�s�
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Richtung des Protons

Richtung des Deuterons

α

dQe@e@gkhij@lfm@n 9Æ¹ p » v�C	m@gä��gi¨�m¦j@vV{-�2gim@v��ru��gi{|��t@vVm » vDC@qVgk��{�gi� � ��t2�ÏvVw Ä l@m@����{ ¿ {|��vV���

m@gk��t2�y��gk�CjfvVw½r�m@t	r�mfj�j@vwyÂ�gkm@vV�¶ru��gi��e}vw�vV��tfm@v��vVm~Ë7¨zw|t@vVw|{�r�n�v Îlfe}vw�vVgkmS�%x�gim@v´� Î¨znzhkgi��t@vJx�wF©
�2h!Îr�w|l@m@n´î Îl@w�j@giv{�v{�ÊÅvÃzvVw|nzvVefm@gi{-gi{1�Uvgim�qVlÅnzvVw|gim@n�w�v��¨zm@{1��w|l@givw|��vw � ��w�vl���gim@�uvVh�j@vV{U�Bw|gk��gkl@��{V�
x�{y��gkw�j�e}vg7j@vVwCÍ�gimf��vVhkw�v��¨zm@{1��w|l@����gi¨�mõr�m@n�vVm@¨z����vVmS��j	ruÃÅj@vw½jfgE,}vVw�vm���givhihkvJx�m@vVw|nzgiv��zvVw|hil@{1�
gimfm@vVw|t	r�hieÅj@vV{ � qVgkm2��gihkhìru��¨zw�{/�u¨zm@{1��r�m���gi{1�s� » r¶jfgivV{Ue}vgi� ��w�gä��gilf� m@gi��t���jfvVw�íÌr�hkh�gi{1�s�Ç�urum@mæj@vw
w�v��¨zmf{|��w|l@givw|��våË7vVw1��v�ïæj@vVw ò vVr�����gi¨�mF698G: < = ?�nzvVnzvmGÎl@eÇvVw�jfvV� ��r�t@w|vVmæË7vw|��v ïægkmæm@vn�ru��gä�zvw
²Á© ò gk��t2��l@m@n´�zvw�{���tf¨ze}vmæ{�vgimS� » ru�¶gä���ÏvVw�jfvVm=qlÅ�2hkvVgimfv�¾�rue}¨zw1��gim@�uvVh�w|vV��¨�m@{|��w�l@gkvVw|�V�

» vVwUx�m@vVw|nzgiv��zvVw|hil@{1�QjfvV{-nzvVhir�j@vVmfvVm � ��w�vlf��vgihk��t@vVm@{-gi� � qVgkm2��gihkhìru��¨zw�vw��=Î¨znzhigk��t���vVgimfv%H-m2��vVwF©
{���tfvVgijfl@m@n�q���gi{|��t@vVm » vVlf��vVw�¨�mÅl@mfj=§�w�¨u��¨zmS�I+Qr���tÅj@vVw-è�v���t@v ©Fè�hk¨���t�í	¨zw���vVh A ¾�vV¨zÈ�· B nzgkhk�J 82�8LK � : <>My£�NPO�DQ �SR�OUTWVX ² OY O Z him\[^] Q �`_ OUabOdc «�£F±e O f J ] Y O�g � ] º �Q � p x�hkvV����w|¨zm@vVm=Ê=r�{|{�vc «�£F± p ë ] Q �SR O _ O Y Oe p Ê�gk����hivw�vV{WdUm@w�vnzl@m@n�{ Ä ¨���vm2��gìr�h?�Ùî Îl@w�§�hìr�{1��gk��© � qVgkm���gihkhìru��¨zw�vm ô�º �®·µvËC��h
» ri)|vVjf¨���t#m2l@wWj	r�{/Ë7vw�t%Îruhk��mfgi{/j@vw�x�m@vVw|nzgiv��zvVw|hil@{1��v�î�Îl@wWjfgiv�dUm	r�h ¿ {|vCvVgimfv ò ¨�hihivU{ Ä gkvVhä�s����vVw|vVgimª©
î�r���t��-{�gk��t=í	¨zw|�¶vh7� ] º ��qVlkj�lj

±nmmpo �rq�s ���ut+j`lj
±vmmxw �utyszt+ �

Y Oê${ him�|~} «�����
�y������ ��� � � J ] Y Oj��Y Oj { him | } « ���� � � �� � ��� � � J ] Y Oê � h � ] ¸ �
» r�{/Ë7vw�t%Îr�hä��m@gk{Wj@vVw-x�m@vw�nzgkv�zvw�hkl@{|��v½gk{|�

���
j

���7ê �

j`lj
± mm�o ��qds �¡�ut¡ ��K jj�lj
±vmm w �utyszt+ ��K2ê �

j�l �j ± {|gim- �êj�l �j ± {|gim�  j h � ] ô �
Ð%ÑkÒ�ÑE� Ó�ÔÁÕBÖ�×ÙØsØ�Ú	Û�ÜUÝ%Ú7��âS×¡Ö%Þ��~ÚfØ;×r�sÔÁÕ�Þ��¦Þb���2×ÙØ
x�hìr�{1��gk{���t@v�§7w|¨���¨�m�© » vlf��vw�¨zm�©!x�w�vVgknzm@gk{�{�v��}Î¨zm@m@vmõ�z¨zwår�hihkvV� jfl@w���t j@gkvGH-m���vVw|{�l@��t2l@mfn�jfvV{µ�2gä©
m@v��ru��gi{|��t@vVm » vDC	qgk��{Wgij@vm2��gEC	qgivw|�/�ÏvVw|j@vVmS� » r�{��ªgkm@vV�¶ru��gi{���tfv » vDC	qgk��gi{1�Wj@vw�Í�gkm@��vh+�@jfvVwWj@gkv



øªù8ú � û1ü@ý@þ+ÿ�ÿ��������	�2þ
���������������ý���ý�����ÿ���ý � ·

0
X
5
[

10

15

20
b
25

30
Y

0
X

20 40 60
\

80
^

10 10
2

10
3

Θ
`

lab
a  proton (deg)

α pr
ot

on
 r

ic
ht

ig
 (

de
g)

0
X
5
[

10

15

20
b
25

30
Y

0
X

20 40 60
\

80
^

10 10
2

10
3

Θ
`

lab
a  proton (deg)

α pr
ot

on
 fa

ls
ch

 (
de

g)

dQefe@gihkj@l@m@n � º p7ÂCgkm@vV�¶ru��gk{���t@v{ » vDC	qgk��j@vVw � ��w�vl@vVw|vVgin�m@gi{|{�v��7dUlfîCj@vw�hkgim@�uvVm÷��w|vV��t���vmÌ� � vgk��v
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