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Üv�+öðàJ$·è[ê·â·éäà4æ�à�Ú·é ô
ì�ÝðÛ$à
éÃã"æPwäè � è[Þáåjã ô Ù¨Þáà��Jà
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êjâ·î � å·ãyè[éäà � ãñén)¨Ýðêjúhãñé�ãgê·ï
à � ãgén)gà�âsãñê¢Þáåjà

z



ç$à
ê�Þáå·ãgÚ·îäà�ãgëBÞáå·à3�GègÛ$ãñéáè�Þáãñé{í�ëXãñé ^ Ú·ï
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ó%�øó ì�å¨íbîÃÝðï
î'L"ãgÞäÝ��[è[ÞäÝðãñê �-���-���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� ó��
ó%� ¯ ^ Ú·ï�öðà
ègé\BDê�Þáà
éäègï�ÞäÝðãñê��-���-���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� ¯ñ¯

ó%� ¯ �ßó ^ Ú·ï
ößà
ãñêbÿ ^ Újï
öðà�ãñê*ì)ãgÞäà
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à£ÿ ^ Ú·ï
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ó%� 6 � ¯ ìA@CBD�¤O�ègößï
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é��-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� zñ¯
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ègÜ¶O=Újéäéäà�ê�ÞYL"ãgê·ÝßÞäãñéäî �-���-�3���-�-���-���-�-���-�3���-���-�-� z 6
¯ � ¯ � e o à
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à�â � � à ý è[éäúñà�Þ¸���-���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� �ñõ
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éÃÝðÜ�à
ê�Þ è[ö+O=éäãñîÃî�Ùbà
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6 �Å�j�ßó � � à�æ�à
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Ýßà
î ���-���-�-���-�3���-���-�-� ó ¯ ;
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ï�à
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6 �Å�j� e & à
îÃÚ·ößÞäîûëXãñé7M $jç$à
éÃÝðÜ�à
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ï�ÞäÝðãñê¸�-���-�-���-�3���-���-�-� ó ¯ �
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e �øó ÙbíbîÃÞäà
Ü0è[ÞáÝßï3É+ê·ï�à
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îûëXéÃãñÜ¡F¬ègößîäàY�Lî{íbÜ0Ü�à�ÞäéäÝðà�îÂ�-�-���-�3���-���-�-� ó 6 e

e �øó%�ßó � à
ößÝðï
ÝøÞDí�ÿ]O=ãñéÃéäà
öðè[Þáà�â o à
è[Ü¶O=Ú·éäéÃà
ê�ÞLÙ]å·Ýøë ÞH�-���-�-���-�3���-���-�-� ó 6 e
e �øó%� ¯ � à
ößÝðï
ÝøÞDí�ÿ]O=ãñéÃéäà
öðè[Þáà�â o à
è[Ü ì)ãñîÃÝßÞäÝðãñê*Ù]åjÝßë Þ\�-���-�-���-�3���-���-�-� ó 6  
e �øó%� 6 æ�è�Þ è>�Lï�ù¨Ú·ÝðîÃÝßÞáÝßãñê*æ�à
ègâ]ÞáÝðÜ�à �-�3���-�-���-���-�-���-�3���-���-�-� ó 6  
e �øó%� e ý éäÝßúñúñà�é7M�Æ�ï�Ýðà
êjï�íÊ���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� ó e õ
e �øó%� z 1�æ3OËMAÆ�ï
Ýßà
ê·ï�íÌ�-���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� ó e ¯

e � ¯ ÙbíbîÃÞäà
Ü0è[ÞáÝßï3É+ê·ï�à
éÃÞáègÝðê�ÞäÝðà
îûëXéÃãñÜ o è[ï	)búgéäãñÚ·êjâ�Ù]Ú·Û]Þáéáè[ï�ÞáÝßãñêv�-�3���-���-�-� ó e 6
e � ¯ �ßó M�Ü�çjÞDí ý ègéäúgà�Þ+ègê·â ^ , æ�ÝðößÚjÞáÝßãñêQF¬ègï�ÞáãñéÃî¤�-���-�-���-�3���-���-�-� ó e 6
e � ¯ � ¯ ì�ÝßãñêhO=ãñê�Þ ègÜ�Ýðê³è�ÞáÝðãgê �-���-���-�3���-�-���-���-�-���-�3���-���-�-� ó e 6

e � 6 ÙbíbîÃÞäà
Ü0è[ÞáÝßï3É+ê·ï�à
éÃÞáègÝðê�ÞäÝðà
îûëXéÃãñÜ Ù]ÝßÜ�Ú·öðè[ÞáÝßãñêt�-�-���-���-�-���-�3���-���-�-� ó e �
e � 6 �ßó M�öðègîÃÞäÝðïYF³ãñéÃÜ·F¬ègï�Þäãñéäî¸�-���-���-�3���-�-���-���-�-���-�3���-���-�-� ó e �
e � 6 � ¯ ¢�Ú³è[îäÝðà�ö ègî{ÞáÝßï & à�îäç$ãñê·îÃà9F³Ú·ê·ï�ÞáÝßãñê·î3���-�-���-���-�-���-�3���-���-�-� ó e �
e � 6 � 6 ý åjÝðï	)¨ê·à
îÃîLãgë M $bÞáà
éÃê³ègö & ègâ·Ý è�ÞáÝ��gà3L�è[Þäà
éÃÝ ègö=���-�-���-�3���-���-�-� ó e  
e � 6 � e ÙbçJà�ï�ÞáéÃãñÜ�à�Þáà�é7�Lï
ï�à
çjÞáègê·ï�à��-���-�3���-�-���-���-�-���-�3���-���-�-� ó e  

Í Î|¨S²��G°���²�¯p�G��¾<�0²����W²�²��{��� �U³®�
z �øó ì�å¨íbîÃÝðï
î=�Lî{íbÜ0Ü�à�ÞäéÃí ègêjâ/O=ãñÜ�ç³ègéÃÝðîÃãñê � ÝßÞäå ý åjà
ãñéÃà�ÞáÝßï
ègöGO�è[öðï
Újö è[ÞäÝðãñê·î � ó e �
z � ¯ ý å·à
ãgéäà�ÞäÝðï
ègö�BDê��ñà
î{ÞáÝßú�è[ÞáÝßãñê·î �-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� ó z  

z � ¯ �ßó ý åjéäà
à£ÿ ^ Ú·ï
ößà
ãñêhF³ãñéäï�à�MA�Jà
ï�ÞáîÏ�-�3���-�-���-���-�-���-�3���-���-�-� ó z  
z � ¯ � ¯ & à
öðè[ÞáÝE�bÝðîÃÞäÝðï'M��Jà
ï�ÞáîÌ�-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� ó � e
z � ¯ � 6 & à
ï�à
ê�ÞLæ�à��ñà�öðãñçjÜ0à�ê¨Þ@ã[ë�O=å·Ýßéáègö~ì)à
é{ÞáÚ·éÃÛ³è[ÞäÝðãñê ý å·à
ãgéÃí����-���-�-� ó � e

�



z � 6 Ù]Ú·Ü�Ü�è[éÃí�ègê·âNO=ãñê·ï
ößÚ·îäÝßãñê �-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� ó �%z
± Ðu��°{¯j�d��Ñ�¨S��Î|¯i�W��¯j���ÀÒ�¨ÃÓ��q���¬¨S��������� �IÔ®´
�9�øóÕO=ö ègîÃî�ÙbÞáéÃÚ·ï�ÞäÚ·éäàþègê·âN��à
ê·à�éáègökæ�à�îäï�éäÝðç]ÞáÝðãgê �-�-���-���-�-���-�3���-���-�-� ó �  
�9� ¯ ÙbÞáéÃÚ·ï�ÞäÚ·éäànãgë.ètL�ègÝðê"Ù]ÝßÜ�Ú·öðè[ÞáÝßãñê&ì�éäãgúñéáègÜ �-�-���-���-�-���-�3���-���-�-� ó� bó

ó õ



Ö × �h� ��Ø Ù ×WÚ�Û Ü �¤�

ó�ÿ ó Z�ê·à�ÿtÛJãñîÃãñê à"$]ï å³ègêjúñà-F¬à�íbê·Ü�è[ê*âjÝ ègúñéäègÜ�îwÞáå·è[Þ@â·à�÷·ê·à�Þáå·à-O�æ+ÿ o ãñê·ê ^'^
çJã[Þáà
ê�ÞäÝ ègö0�v���-�-���3�-���-���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� ¯%z

ó�ÿ ¯ F³Ú¬wÃÝßÞáè�ÿ]L"Ýøí�è��
è � è�Þáåjéäà
à£ÿDê¨Ú·ï�öðà
ãgê­ëXãñéäï�àdÞäå·éäãgÚ·úñåþÞäå·àdà"$]ï å³ègê·úgà�ãgëjÞ � ã�ç·Ýßãñê·î
ÛJà�Þ � à�à
ê�Þáåjéäà
àLêbÚjï
öðà�ãñê·î ô â·Ú·éÃÝðê·ú � åjÝðï å�ãñê·à+ãgëkÞáåjà�ê¨Ú·ï
ößà
ãñê·î=Ýðî=àJ$]ï
ÝßÞäà
â�Þáã
èyÝ éäà�îäãñê³è[ê·ï
àd�Þ���3�-���-���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� ¯��

ó�ÿ 6 F³à�íbê·Ü0ègêÌâ·ÝðègúñéäègÜ�éäà�ç·éäà�îäà
ê�Þáè[ÞáÝßãñê ãgë�Þäå·à&Ýßîäã��ñà�ï�Þáãgé­ï
Újéäéäà�ê�Þáî ègîÃîäãbï
Ýðè[Þáà�â
� ÝßÞäå5ßOègê·â`à�à"$]ï å³ègê·úgà
î���Ù]ãñößÝðâ|öðÝßê·à
înéÃà
ç·éÃà
îäà�ê�Þ ê¨Ú·ï
ößà
ãñê·î ô â³è[îäå·à�â öðÝßê·à
î
éäà�ç·éäà�îäà
ê�Þ=ßÌãgé\à�Ü�à
îäãgê·î�ègê·â � è��¨í*öðÝßê·à
îûéÃà
ç·éÃà
îäà�ê�ÞLç·åjãgÞáãñêjî��á���-���-�-� 6 õ

ó�ÿ e F³à�íbê·Ü0ègê¢â·Ý ègúgéáègÜ éäà�ç·éäà�îäà
ê�Þáè[ÞáÝßãñê§ã[ëþÞäå·à|Ýðîäãgîäï
è[öðà
éHà%ß#â ègê·â¢Ýßîäã��ñà�ï�Þáãgé
ã ß#â;Þáéäègê·îäÝøÞáÝßãñêÌï�Ú·éäéÃà
ê�Þáî�� Ù]ãgöðÝðâ%öðÝßê·à
îþéäà
çjéäà
îÃà
ê�Þ�ê¨Ú·ï
ößà
ãñê·î ô â³ègîäåjà
â;öðÝßê·à
î
éäà�ç·éäà�îäà
ê�Þ*ç·Ýßãñê·î � å·Ýßöðà�Þäå·Ýðï	)ñÿDâ·ègîäå·à�â¢öðÝðêjà
îH�gà
ï�Þäãñé Ü0à�îäãñêjîQàhãñé ã ô ègêjâ
� è��¨í öðÝßê·à
îûéÃà
ç·éÃà
îÃà
ê�ÞLçjå·ãgÞáãgê·î������-���-�3���-�-���-���-�-���-�3���-���-�-� 6 ó

ó�ÿ z F³à�íbê·Ü0ègê�â·Ýðègúñéáè[Ü éÃà
ç·éÃà
îÃà
ê�Þ è[ÞäÝðãñê�ã[ëdÞäå·à�ahaåä aNÝÉè[ê·âÃaNaæä ÝyÝ
Þáéäègê·îäÝøÞáÝßãñê&Ýðê�Þäà
éáè[ï�ÞáÝßãñê·î��dÙ]ãñöðÝßâ�öðÝßê·à
î�éÃà
ç·éÃà
îÃà
ê�Þ�ê¨Ú·ï�öðà
ãgê·î ô Þäå·Ýðï	)ñÿDîÃãñöðÝßâ�öðÝßê·à
î
éäà�ç·éäà�îäà
ê�Þ'Ý ÝðîÃãñÛ³ègéÃî ô è[ê·â � è��¨í öðÝðêjà
îûéäà�ç·éäà�îäà�ê¨ÞLç·å·ãgÞäãñê·î����-�3���-���-�-� 6 ó

ó�ÿ � � úñà
êjà
éáè[öP� �%�	��
E� îÃçJà�ï�ÞäéäÚ·ÜK���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� 6ñ6
ó�ÿ] ý å·à-F³à�íbê·Ü0ègê"âjÝ ègúñéäègÜ-ëXãñé�Þáå·à�÷³éÃîÃÞ{ÿDãñéÃâ·à
é o ãñéÃê*ègç·ç·éÃã�$]ÝßÜ�è[ÞäÝðãñêb�����-�-� 6 e
ó�ÿ�; ý å·ànîäï
è[ÞäÞäà
éäÝßê·ú�ç·ö ègêjà��T���-���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� 6 �
ó�ÿ�� ý å·à-F³à�íbê·Ü0ègê"âjÝ ègúñéäègÜÈÝðê*ì�ö ègê·àu@Ìè��ñà-BDÜ0çjÚ·öðîÃàY�Lç·ç·éÃã�$jÝßÜ�è�ÞáÝðãgê#�\���-�-� 6  

óñó



¯ ÿ ó �Lê¡ègà�éäÝ è[öG�bÝðà � ã[ë�ògà"�và�éäîÃãñê`�GègÛ¡ègï�ï
à�öðà
éäè[Þáãgé�îäÝøÞáà ègêjâ|Þäå·à�Þáåjéäà
à4àJ$jç$à
éÃÝøÿ
Ü0à�ê�Þ ègö~å·ègöðößî��b�-�-���3�-���-���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� e ;

¯ ÿ ¯ Ù]ï å·à�Ü�è[ÞäÝðï�î�ã[ë�ò%�GègÛ*ègï�ï
à
ößà
éäè[Þáãñéûï�ãñêj÷³úgÚ·éáè[ÞäÝðãñêb� �-���-�-���-�3���-���-�-� e �
¯ ÿ 6 � ègößöb�¤O=ãñêj÷·úñÚ·éáè�ÞáÝðãgê ëXãgé7MP� z ÿ õñõ ó%�Y���-�3���-�-���-���-�-���-�3���-���-�-� z ó
¯ ÿ e ý å·àLâjÝ��Jà
éäà�ê�Þ=öðèfígà
éÃî=ãgëkî{ÞáéäègÝðê·à�âQ�nè��Lîdï
è�Þáå·ãbâ·à+ègê·â0Þäå·àLößà��gà
ö$â·Ý ègúgéáègÜ8ã[ë

Þáå·ànï�ãñê·â·Ú·ï�ÞáÝßãñê*ègê·â<�gè[öðà
êjï
ànÛ³ègê·âjî�ã[ë��nè��Lî��#�-���-���-�-���-�3���-���-�-� zñ¯
¯ ÿ z Ù]ï å·à�Ü�è[ÞäÝðï�î�ã[ë � ègöðö®�çLKµñöðößà
é�ç$ãñö è[éäÝðÜ�à�Þäà
é��T�-�-���-���-�-���-�3���-���-�-� z e
¯ ÿ � Ù]ï å·à�Ü�è[ÞäÝðï�î�ã[ë � ègöðö®� o à
ègÜ¶O=Újéäéäà�ê�ÞYL"ãgê·ÝßÞäãñé��Þ�-���-�-���-�3���-���-�-� z��
¯ ÿ] Ù]ï å·à�Ü�è[ÞäÝðï�î�ã[ë � ègöðö®� o à
ègÜ ìBãñîäÝøÞáÝßãñêKL"ãñê·ÝøÞáãñéÃî��Y�-���-�-���-�3���-���-�-� z  
¯ ÿ�; � ègößöb�è�LéÃï�L"à
ègîÃÚ·éäà�Ü0à�ê�Þ��å�-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� z ;
¯ ÿ�� � ègößöb� à
ì�L"à
ègîÃÚ·éäà�Ü0à�ê�Þ��Ã���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� z �
¯ ÿ ó õ ý å·ànà
ê·à�éäúgí ößà��gà
ökâ·Ýðègúñéáè[ÜÈëXãñé\éDê & Û*Ýðê ègê*à"$bÞáà�éäê³è[öBÜ0ègúñêjà�ÞáÝßïL÷³à�öðâ#�/�-�-� ��¯
¯ ÿ ógó/� îäÝßÜ0ç·ößÝß÷³à�â�ãñçjÞäÝðï
è[ö~ç·Ú·Ü�ç·Ýðêjú ç·éäãbï
à�îäî@ëXãñéûéäÚ·ÛjÝðâ·ÝßÚ·Üh���-���-�3���-���-�-� � 6
¯ ÿ ó ¯ Ù]ï å·à�Ü�è[ÞäÝðï�î�ã[ë � ègöðö®��ç$ãñöðègéäÝ��
à
â � � à�Þ ègéÃúñà�Þ����-���-���-�-���-�3���-���-�-� ��z
¯ ÿ ó 6 ��ÞDíbç·Ýðï
ègö � � à�Þ è[éäúñà�Þ@ï
à
ößö.� �-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� �%�
¯ ÿ ó e � ègößöb� Þ è[éäúñà�Þ@ö ègâ·âjà
é��`���-���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-� �  
¯ ÿ ó z ì�éäÝðêjï
Ýðçjöðà�ãgëW�LâjÝ ègÛ³è�ÞáÝðïuF$è[îÃÞ�ì.è[îäîáè[úñà|���uF�ì � � ���-���-�-���-�3���-���-�-� � �
¯ ÿ ó � Ù]ï å·à�Ü�è[ÞäÝðï�î�ã[ë ^ L & à
ößà
ï�Þáéäãgê·Ýðï�î����-���-�3���-�-���-���-�-���-�3���-���-�-�  ]ó
¯ ÿ ó� � ègößö#��â·à�Þäà
ï�Þäãñé�ç³ègï	)�ègúñà�Ýðê�Þáåjàþà�öðà
ï�ÞáéÃãñê�ègéÃÜh� ý å·àþâ·à�Þäà
ï�Þáãñé�ç³ègï	)�ègúñà�Ýðê

Þáå·ànå³è[â·éäãñê*ègéÃÜ�ÝðîûîÃÝðÜ�Ýðöðègé ô à"$]ç$à
ï�Þ+Þäå³è[Þ@Þáå·à�éäànÝðîûêjã�çjéäà
îÃå·ã � à�é��Q�-���-�-�  e
¯ ÿ ó�;�Ù]ï å·à�Ü�è[ÞäÝðï�î�ã[ë � ègöðö®�è1�æ3O � Ýßéäànç·öðègê·à
î��Y���-�-���-���-�-���-�3���-���-�-�  z
¯ ÿ ó��`�hÞDíbç·Ýßï
ègöbÞáéáè�wÃà
ï�ÞäãñéÃíþÝðê­ãñê·à�ãgë³Þäå·à�1�æ3O � Ýßéäàwç·ö ègêjà
î�� ý å·àûúñà�ã]â·à�ÞáÝßï=ÝðîBÞáå·à

îäå·ãgéÃÞáà�îÃÞ+â·éäÝøë Þ@â·Ýðî{Þ ègêjï
àþègê·â�ï
ègê*ÛJà�Ú·îäà�â�Þáã�ï
è[öðï
Újö è[Þäà�Þáå·à�çJà�éäç$à
ê·âjÝðï
Újö ègé
â·Ýðî{Þ ègêjï
à�� ý å·à@Ýðê�Þáà�éäîäà�ï�ÞäÝðãñê4ç$ãñÝðê�Þ�ãgë$Þáåjà�ç·ègéÃÞäÝðï
ößà � ÝßÞäå Þáå·à � Ýßéäàûç·öðègê·àûï
è[ê
ÛJà�âjà�Þáà�éäÜ�Ýðê·à�â � ÝßÞáå�Þäå·àY)¨ê·ã � öðà
âjúñànãgë�è[öðövç$à
éÃçJà�ê·â·Ýßï
Ú·öðègé�â·ÝßîÃÞ è[ê·ï
à�î@ëXéÃãñÜ
Þáå·à�÷i�gà�÷·éäà
â � ÝðéÃà
î����-���-���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-�  �

¯ ÿ ¯[õ Ù]ï å·à�Ü�è[ÞäÝðï�î ãgë+è|îÃï
Ýßê¨ÞäÝðößö è[Þäãñéþçjö ègê·àd� ý å·à�éäà*ègéÃà�îäÝE$ îäï�Ýðê�ÞáÝßöðö è�Þáãñé�ç³ègâ·âjöðà
î
ègê·â ãñê·ànç·åjãgÞáãgÞäÚ·Û$à�ÝßîûÝðê·î{Þ ègößöðà�â è[Þ@à
ègï å"îäÝßâ·à�ãgë.è�ç³è[â·â·öðàd�N�-�3���-���-�-�  % 

ó ¯



¯ ÿ ¯ ó � ègößöb� ú�ègî »O�à�éäà
êj)gã��*â·à�Þäà
ï�Þäãñé��N���-���-�3���-�-���-���-�-���-�3���-���-�-�  �;
¯ ÿ ¯g¯ � ègößöb� îäåjã � à
é�â·à�Þáà
ï�ÞáãñéÃî��£���-�-���-���-�3���-�-���-���-�-���-�3���-���-�-�  ��
¯ ÿ ¯ 6 � ègößöb� à
ößà
ï�Þáéäãgê"è[éäÜ ÞäéäÝðúgúñà
é�à�öðà�ï�ÞáéÃãñê·Ýßï
î��h���-�-���-���-�-���-�3���-���-�-� ; õ
¯ ÿ ¯ e � ègößöb� å³ègâjéäãñê"ègéäÜÈÞáéÃÝðúñúñà�é�à
ößà
ï�Þáéäãgê·Ýðï�î�� ���-�-���-���-�-���-�3���-���-�-� ;jó
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ãñê�ÞáÝßê¨Ú·ÝßÞDí|à�ùbÚ·è[ÞáÝßãñê#� ý åbÚjîþÞáåjà�í¡â·ã*ê·ãgÞ�ï
ãñêbÿ
Þ è[ÝðêOè[ê¨íhëXéäà�à�ç³ègéäègÜ0à�Þáà�éäî&è[ê·â¢ègéäà"à
îÃîäà
ê�ÞäÝ ègößößí�Ü0ãbâ·à�öøÿDÝßê·â·à�çJà�ê·â·à
ê�Þ��lF³ãñé0àJ$jègÜ0çjöðà ô Ýßê
Þáåjà|O�æ+ÿ o ãñê·ê¡çJã[Þáà
ê�ÞäÝ ègö ô è[Þ�Ýðê�Þáà�éäÜ�à
â·Ýðè[Þáà�ègê·â¡ö è[éäúñà â·ÝßîÃÞáègê·ï
à�îþÞäå·à4êbÚjï
öðà
ègé�Ýðê�Þáà�éáègï�ÞáÝðãgê
Ýðî�Ü�à
â·Ýðè[Þáà�â%Û�íÃßvÿDÜ�à
îÃãñê%ègê·â`àgÿtÜ0à�îäãñê%à"$]ï å³ègêjúñà
î ô ègî­îÃå·ã � ê Ýðê�F.ÝðúgÚ·éäà ó�ÿ 6 � ý å·à0ï
ãñéQÿ
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éäà�îäç$ãñê·â·Ýßê·ú�ÝðîÃã��ñà
ï�Þáãñé�Þ � ã[ÿtÛJãbâjí%ï
Ú·éÃéäà
ê�Þäî�ï
ègê;ÛJà�ãñÛjÞ è[Ýðê·à�â ëXéäãñÜÐÞáå·àtß+aNa ègêjâ£àUaha
ï
ãgÚ·ç·öðÝßê·ú<�Gègê·úñéäègê·úñÝðègê·îLëXãgöðöðã � Ýßê·ú�Þáåjà & Ýðî_)�è&ç·éäà�îäï
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ößà
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îäãgê]ÿDàJ$jï å·ègê·úñà*ï
Ú·éÃéäà�ê¨Þäî�ëXãgé
Þáåjà�ÝðîÃãñîäçjÝðê]ÿtÝðê·â·à�çJà�ê·â·à�ê¨Þ�Þáà�éäÜ�î�è[ê·â�àgÿtöðÝ�)[à"Ü�à
îÃãñê]ÿtà"$]ï å³ègê·úgà�ï
Újéäéäà�ê�Þáî�ëXãñé4Þáåjà"ÝßîäãñîÃç·Ýðê]ÿ
â·à�çJà�ê·â·à
ê�Þ�Þáà�éäÜ�îh, 6 ;:.0�

        (a) (b) (c)

F.ÝßúñÚ·éäà+ó�ÿ 6 cWF³à�í]êjÜ�ègê âjÝ ègúñéäègÜ éäà�ç·éäà�îäà
ê�Þáè[ÞáÝßãñê4ãgë¬Þáå·àûÝßîäã��ñà�ï�Þáãgé�ï
Ú·éÃéäà�ê¨ÞäîdègîäîÃã]ï�Ý è[Þäà
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ê·âjà
ê�ÞLÞ � ã[ÿDÛ$ãbâjí�ï�Ú·éäéÃà
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Þáéäègê·î]�ñà
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ãgê·îÃÞäéáègÝßê·à
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ãñê�ÞäÝðê¨Ú·ÝßÞDí�à
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î@ãgëWàgÿwègê·â ã ÿDÜ�à
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Þáåjà�ï�Ú·éäéÃà
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ãñéÃâ·à
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Ý ÝðîÃãñÛ³ègé ô ègî�ègâ·â·ÝøÞáÝðãgê³ègökï
ãgê·îÃÞäÝßÞáÚjà
ê�Þáî�ã[ë�Þáå·àþêbÚjï
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Û$ãgÞáå�ê¨Ú·ï�öðà
ãgê·î ègê·â Þäå·àQÝÐÝðîÃãñÛ³ègéÃî ô îäÚjï åhè[î�aNa ä aNÝ ègê·âkaha ä ÝyÝ ÞäéáègêjîäÝßÞäÝðãñê
Ýðê�Þäà
éáè[ï�ÞáÝßãñê·î ô Þáå·àQF³à�í]êjÜ�ègê�âjÝ ègúñéäègÜ�î­ãgë � å·Ýßï å�ègéäà&îÃå·ã � êhÝßêrF.ÝßúñÚ·éäà"ó�ÿ z �5�+â·â·ÝøÞáÝðãgê³ègö
à
ößà
ï�ÞáéäãgÜ�ègúgê·à�ÞäÝðï�ï�Ú·éäéÃà
ê�Þáî�ï
ègê Þáåjà
ê*ÛJànï
ãgê·îÃÞäéäÚ·ï�Þáà
â*ëXéäãñÜ Þáå·à�îäà�Ýðê�Þáà�éáègï�ÞáÝðãgê·îA, 6 z .0�

F.ÝßúñÚ·éäà4ó�ÿ e c[F³à�í]êjÜ�ègê*â·Ýðègúñéáè[Ü�éäà�ç·éäà�îäà
ê�Þáè[ÞáÝßãñê�ãgë�Þäå·à�Ýðîäãgîäï
è[öðà
é=à%ß#â¡ègêjâ�ÝðîÃã��ñà
ï�Þáãñé ã ß#âÞáéäègê·îÃÝßÞáÝßãñê�ï�Ú·éäéÃà
ê�Þáî���ÙbãñöðÝßâ�öðÝßê·à
îwéäà�ç·éäà�îäà
ê�Þ�ê¨Ú·ï
ößà
ãñêjî ô â³ègîÃå·à
â ößÝðê·à�î=éäà�ç·éäà�îäà�ê¨Þ�ç·Ýßãñê·î � åjÝðöðàÞáåjÝðï	)ñÿDâ³è[îäå·à�â�öðÝßê·à
î}�ñà
ï�Þáãñé�Ü�à
îäãgê·î7à�ãñé ã ô è[ê·â � è��¨í öðÝðêjà
îûéäà�ç·éäà�îäà�ê¨Þ+ç·å·ã[Þáãñê·î��

(b)(a)

F.ÝßúñÚ·éäà�ó�ÿ z cHF³à�íbê·Ü0ègê;â·Ý ègúgéáègÜÐéäà�ç·éäà�îäà�ê¨Þáè[ÞáÝßãñê�ãgë@Þáå·àKaNa ä ahÝ ègê·â£aha ä ÝTÝÞáéäègê·îÃÝßÞáÝßãñê¡Ýðê�Þáà�éáègï�ÞáÝðãgê·î���Ù]ãñöðÝßâ%ößÝðê·à�îþéÃà
ç·éÃà
îÃà
ê�Þ4ê¨Ú·ï
ößà
ãñê·î ô Þáå·Ýßï	)ñÿDîäãgöðÝðâ%öðÝßê·à
î�éäà�ç·éäà�îäà
ê�ÞTÝÝðîÃãñÛ³ègéÃî ô è[ê·â � è��¨í öðÝðêjà
îûéäà�ç·éäà�îäà�ê¨ÞLç·å·ãgÞäãñê·î��
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è[ÞäÞäà
éÃÝðê·ú0ãgë�öðãgê·úñÝßÞäÚ·â·Ýßê³ègöðöøí�ç$ãñöðègéäÝ��
à
â
à
ößà
ï�Þáéäãgê·îLëXéäãgÜ ç$ãñöðègéäÝ��
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ègöðï�Ú·ö è[Þäà
â�Ýßê�è�ç·öðègê·à � è��ñà ÝßÜ0çjÚ·öðîÃà�ègç]ÿ
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ç·éÃã�$]ÝßÜ�è[ÞäÝðãñê/�rìA@CBD� ��� ÝøÞáå·Ýßê�Þáå·à�ï�öðãñîÃÚ·éäànè[ç·ç·éäã�$]ÝðÜ0è[ÞäÝðãñê ô � å·à�éäà�è�îäçjÝðê]ÿtâ·à
ç$à
ê·âjà
ê�Þ�Ü0ã[ÿ
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ègédà��Jà
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ègéäéÃÝðà
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ê·âjà
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è[é�îÃÞäéäÚ·ï�ÞáÚ·éÃà�ÝßêjëXãñéÃÜ�è[ÞäÝðãñê0Ýðê&Þäå·à�ç·éäãbï
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è[öðï
Újö è[ÞäÝðãñê�Ýßî�Þáå³è�ÞwÝøÞ�â·ãbà
îRê·ãgÞRÞáè�)gàûÞáåjà�Ýßê�Þáà
éäègï�ÞäÝðãñêjî�ÛJà�Þ � à�à
ê�Þäå·àû÷³ê³ègö ÿDîÃÞáè[Þáà
ê¨Ú·ï
ößà
ãñêjî+Ýßê¨Þäã�ègï
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éÃà­ègéÃànùbÚjÝßÞáà�è ëXà � Þäà
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à��Jà
ï�Þáî��[Z�ê·à�Ýßî�Þáå·à���éäà
à�êØ× î{ÿtëXÚjê·ï�ÞäÝðãñêhL"ãñê�Þäà9O�è[éäöðã � åjÝðï å*éäà
ößÝðà�î�Ú·ç$ãñê�Þáå·ànç³è[Þäå]ÿDÝßê�Þáà
úgéáègö
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Drawings:MachineConfiguration/JM/mbs
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Helmholtz Top View

coils Moller Polarimeter
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Beam

Side View
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100              108.5            65.7        148.6                       277.2

208.5     274.2
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Fast Raster

BPM 1

   Target Cell

Beam 
1 4

 2 3
4

2 3

1

    BPM 2
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MircoStrips
for Electrons
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ð ÝHßçæ�����à� _á�æ�è"!
# ^TWPQ£J�LopTdTMRbTM&py[ JZYoG\[°eqG\I&IRM&bTWq] � MRYo^ J�U$�VW7Q�pyePI&WqpT]P�XMRY � MRI&I-YoL!J�Qy]N}�WPL���JZLNY�G�}3MRYo]

��G\IKJ�LNM&OPJZY!MRG\Q�YoG�Yo^TW�IKJZYNY!WPL�z�M&J�J � WsJ�f�^ua���WPLN�TQTW�MRQ�YoWPLoJ�eqYoM&G\Q�d�WqY � WPWqQvY!^TW�U$�VW�Q�pTeqI&WqpT]
J�QTb�Y!^yWcG�pyY!WqL~WPI&WqeqYoLoG\Q�G�}_Y!^TW�LopydTM&bTMRpT[ìJtY!G\[��n�~^TW�U$�3W���G\IKJZLoM&OPJZY!MRG\Q�MR]~S\MRz�WPQ�dua|Ò

� , 4&% Ð ' �Û"' �t"�Ó��)( �&�	�+* ¶$µ���hkmu¹

� ^TWqLoW ( ���	�+*~M&]�Y!^yWcz�G\I&pT[�W�½�Jsz\WPLoJ�S\Wqb�LopydTM&bTMRpT[���G\IKJ�LNM&OPJZY!MRG\Q�� ' �Û"�MR]VYo^TWc]o�TMRQ�W�w�e*^�JZQTS\WL!JtY!W�� � ^TMRe*^�MR]V�yLoG\��G\LNYoM&G\QTJ�I|YoG�LopydTM&bTMRpT[ byWPQT]NMRY�a\�|J�QTb,�ºM&]~Yo^TWrU-�3WcQ�pyePI&WPJ�L�]o�TMRQ�LNWPIKJÛw�½
JZYoM&G\Q�LoJZY!W�MRQ¼Yo^TW�J�dT]NWPQTeqW�GZ}XLNpTdTM&byM&pT[�z�JZ�|G\L�J�QTbÈWPI&WqeqYoLoG\Q¼d�WsJ�[���Á�G\L�Yo^TW�Y*J�LNS\WqY�eqWPI&I
pT]NWPb{MRQ�G\pTL<W�w���WPLNM&[�WPQuYs� ' �t" � J�]XJ�d�G\pyY3hÛúT¶`hsmc^TLN]*¹x�TJ�QTb.� � J�]-[�WPJ�]opyLoWPb�Y!Gcd|W�J�LoG\pyQTbhÛúT¶�Åum:^TLN]*¹x�/�3G � W�z\WqLVYo^TWgJsz\WqL!J�S\WgLNpTdTMRbTM&pT[­��G\IKJZLoM&OPJZY!MRG\Q � J�]~QyG�Y~[�WsJ�]NpTLoWqb7bTpTLoMRQTSiY!^yW
W�w���WPLNM&[�WPQuY3J�QTb�^�J�b�Y!G�d�WcWxw�Y!L!JZeqY!Wqb�}�LNG\[¬Yo^TW�[�WPJ�]opTLNWPb�U$�3W���G\IKJ�LNM&OPJZY!MRG\Q��
�1�10~��� 2º³436587�§/9;:Ë§�©N©�< ª>=-©`§@??¥BAC3�®ED�:F3G2�§@?���3�¤
�~^TWIHKJ�J�dL��J�IRI�Ê£�|G\I&J�LoMROPWqbrU$�VW-Y*JZLoS\W�Y � J�]ndTpTMRIRYHd�J�]NWPb�G\Q:Yo^TW1bTWq]oMRS\QiG�}�JV]oM&[�M&I&J�L�Y*JZLoS\W�Y
pT]NWPbiJtYNM	J�Ê�O£¾¿·�ÃtÀ$�_Ê�]�M&]�]N^TG � Q:M&QcÁ�MRST�ÛµÛ½!hÛµ��kY!^yWPLoW<J�LNWD}�G\pTL�[�JZM&Qg]Na�]`Y!WP[�]HYoGVYo^TM&]�Y!J�LoS�WqYsÒ
J�Q�G\�yY!MResJ�I��TpT[��TM&QTS�]Na�]`Y!WP[��|J�Y!J�LoS\W�Y�]`a�]NY!Wq[��|J�Ì3pTeqI&WsJZL�P�J�S\QTW�Y!M&er2�WP]oG�Q�J�QTeqW7¶¸Ì�P�23¹
]Na�]`Y!WP[ J�QTb¼J�QRQ�IRWPe�Y!LoG�Q�F�J�LoJ�[�J�S\QTW�Y!M&er2�WP]oG�Q�J�QTeqW�¶�Q�F�2�¹V]Na�]NYoWP[����~^TW�Ì4P�2 ]`a�]`Y!Wq[
� M&IRInd�W�byM&]oeqpT]o]NWPbºMRQ�Y!^TW�QTW�w�Yr]oWqeqY!MRG\Q����~^TW�Q<F�2 [�WsJ�]NpTLoWq[�WqQ�Y � J�]cQTG�YcpT]oWqbv}�G\LgG\pyL
J�Q�JZIRa�]oMR] � G\Lof?�|]oG � W � MRI&I�QTG�Y3bTM&]NePpT]N]�MRYV^TWqLoWZ���~^TWrM&QuY!WqLoWP]`Y!Wqb�LoWsJZbTWPL3M&]VWPQTeqG\pTL!JZS\WPb�YoG
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LoW�}�WPL~Y!G�¾Æ·�jZÀ�}�G�L~bTWqY!J�M&IR]P�

S�S�S�S�S�S�S�S�S�S�S�S�S�S�SS�S�S�S�S�S�S�S�S�S�S�S�S�S�ST�T�T�T�T�T�T�T�T�T�T�T�T�TT�T�T�T�T�T�T�T�T�T�T�T�T�T

U�U�U�U�U�U�U�U�U�U�U�U�U�U�UU�U�U�U�U�U�U�U�U�U�U�U�U�U�UV�V�V�V�V�V�V�V�V�V�V�V�V�VV�V�V�V�V�V�V�V�V�V�V�V�V�V
Oven

NMR RF Drive Coils

Helmholtz Coils

Cell
e - beame- beam

LaserDiode

Pickup Coils

795 nm
100 W

ÁHM&S\pTLNW�µÛ½!hÛµ�Ò�M�e*^TWq[�JtY!M&eq]�G�}N�3J�I&I|Ê �|G\I&J�LoMROPWqb7U��3WgY*JZLoS\W�Ys�
Ü�Ý�ÞÛß¸à\áTâ-ãräHåvÝHßçæ_è ðXW�Y ÞZ!�å�~^TW�G\�yYoM&esJZIH�Tpy[��TMRQTS7]Na�]`Y!WP[ M&]�eqG\[��yLoM&]NWPb¼G�}�Y � G�]NWqYo]cGZ}[�VWPIR[�^TG�IRY!OcePG�M&I&]�pT]oWqb¼YoG

ePLNWsJZYoW{J�^yG\I&bTMRQTS���WPIRbvM&QvJ�QuaÈbTM&LNWPeqYoM&G\Q�M&QÈY!^TW�]oesJtYoY!WqLoMRQTS��TI&J�QTW�J�QTbvYo^TW�I&J�]oWqLr]`a�]`Y!Wq[
pT]NWPb�}�G�L~G\�yY!MResJ�I��TpT[��TM&QTSy�
�~^TW7Y � GÈ]oW�Y!]�G�}��3WqI&[�^TG\IRYoO�eqG\M&IR]�J�LoW7py]oWPbBY!G�eqLoWsJtY!W�J�pTQTMR}�G�Lo[ÿ��WPIRbBGZ}�J�d�G\pyY�µ�m

\ J�pT]o]�JZLoG\pTQyb�Y!^TWiY!J�LoS\W�Ys�c�~^TWqa�J�LoWi��WPLN�|WqQTbTMRePpTI&J�L�Y!G7WPJ�e*^¼G�Y!^yWPL�J�QTb¼JZLoWiY!pyLoQTWqbBhsjK]
G^��Yo^TWgd�WsJ�[¬I&M&QyW�]oG�J�]�QTG�Y~YoG�dTI&G�e*f�Yo^TW�]oePJZYoYoWPLoWqb��TJ�LNYoM&ePIRWP]q��ùXG�Y!^7Yo^TWg[�JZS\QTMRYopTbTWgJZQTb
Y!^yWrbTMRLoWqeqY!MRG\Q�G�}�Yo^TWc^TG\I&byM&QTSi��WqI&b�esJ�Q�d|WrJ�b�_Npy]NY!Wqb�dua7zZJ�LNa�MRQTS�Yo^TWcePpTLNLoWPQuYo]�LopyQTQTM&QyS�MRQ
Y!^yWP]oW�Y � G�]NWqY!]VG�}HePG\MRI&]q�
�~^TWXI&J�]oWqL�]Na�]NYoWP[ ePG\Qy]oM&]`Y!]_G�}y}�G�pTL�bTM&G�bTW�IKJ�]NWPLN]P�\J�]oW�Y�GZ}T��G\IKJ�LNM&OqM&QTS1G��yY!MReP]�Y!GVePM&LNePpTI&J�LoI�a

��G\IKJ�LNM&OqW3Y!^yWgIKJ�]NWPL1IRM&S\^uYXJ�QTb�Ji]oW�Y�G�}_[�MRLoLoG�Lo]1JZQTb�I&WPQy]oWP]1YoG�bTM&LNWPe�Y1Y!^TWgIRM&S\^uY-Y!G � JZLobT]~Y!^yW
Y*JZLoS\W�Ys�8Q�J�e*^�byM&G�bTW�IKJ�]NWPLVesJ�Q��TLoG�bTpTeqWrIRM&S\^uY � MRYo^�J�ePWPQuYoL!J�I � Jsz�WPI&WqQTS�Yo^�G�}�ØZju·�QT[ÍJZQTb
J�Á&#`�4PÉ]o[�J�I&IRWPLXYo^�J�Q�µ��ø·�QT[ìJ�QTb�esJ�Q�J�e*^TM&W�z\WrJ�[�Jtw�MR[ipT[ ��G � WqL3GZ}DÄ\mL#vJZYoYo]P�<�~^TW
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IKJZ]oWPL-I&MRS\^uYXMR]XePMRLoeqpTIKJ�LNIRa���G\I&J�LoMROPWPb�pT]oMRQTS�J:}�W � ��G\I&J�LoMROPM&QySceqpTd�WP]�J�QTb���pTJ�LNYoWPL � Jsz\WP�yIKJZYoWP]
J�QTb�Y!^TW3�|G�IKJ�LNM&OPWqb�IRM&S\^uY�MR]-bTMRLoWqeqY!Wqb{dua�Jc}�W � [�M&LNLoG\LN]�J�QTb{IRWPQT]<G\QuY!GcY!^TWVY*J�LNS\WqYP����G\MRQ�YoM&QTS
luµ��ø· ] YoG�Y!^TW{LNM&S\^uY�GZ}~Y!^TW7MRQTePMRbTWPQuYiWqI&WqeqY!LNG\Qòd|WPJ�[����~^TW7^TWPIRM&eqMRY�aÈG�}�Y!^TW�IKJ�]NWPLo]:esJ�Qòd�W
LoW�z\WqLo]oWqb�LNWP[�G�Y!WqIRa�pT]NM&QTS�Jr]oWqY1G�}�^�J�I�} � Jsz\Wq�TIKJtY!WP]q���~^TW � ^TG\IRW�]Na�]`Y!WP[ � J�]X]o^TMRWPI&byWPb{MRQ7J
ePG�QTePLNWqY!Wc^�pyYVQTWsJZL�Yo^TWgY*J�LNS\WqY�MRQa��J�IRI�ÊË}�G\L~L!JZbTMKJZYoM&G\Q��TLoG�YoWPe�Y!M&G�Q��

b ádcÛè"!uÞ ðeW�Y Þf!�å�~^TW�[�JZM&Q{MRQTS\LoWqbTM&WqQuY~G�}_Y!^TW�Y!J�LoS\W�Y~]Na�]`Y!WP[�MR]~J U �3W�Y!J�LoS�WqY�ePWqI&I�¶çÁ�M&S�pTLoW�µÛ½*hkÄ\¹ � ^TWPLNW
Y!^yWcG��yY!MResJ�I��ypT[��yM&QTS�J�Qyb�]N�TM&Q�W�w�e*^�JZQTS\WP]3�TLoG�ePWq]o]NWP]�JZeqY!pTJ�I&I�a�Y!J�f�W��TI&J�ePWZ�

Pumping Chamber

Target Chamber

Transfer Tube

40 cm, 1.9 cm Dia.

Dia. 6.25 cm

5.8 cm, 1.3 cm Dia.

Electron Beam

Á�MRS\pTLoWcµk½*hkÄyÒ�Ê Y�a��TMResJ�I¨U-�3WgY*J�LNS\WqY�eqWPIRI$�
�~^TW¼Y*J�LNS\WqY�ePWqI&IgMR]�[�J�bTW¼G�}:J�IRpT[�MRQ�pT[�½ë]oMRI&M&ePJZY!W�S\I&J�]o]È¶�OXG\LoQTMRQTSÏhÛØ\µ�m�G\L \ Q hkÃ\mu¹

J�QTb�M&]1JrG\QTW�½ë�TM&WqePW�eqWPIRI � M�Y!^�Yo^TLoWqW���J�L`Y!]PÒ�Jr�TpT[��TM&QTSre*^�J�[id�WPLq�TJrY!J�LoS�WqY1e*^TJ�[id�WPL~J�Qyb7J
Y!LoJ�QT]`}�WPLHYopTd�W����~^yW1�TpT[��TM&QyS�e*^�J�[:d|WqL�M&]_]o�y^TWPLNM&esJZIyJ�Qyb � JZ]n�TIKJZePWPb � MRY!^yM&QrJ��TIKJZ]NY!MRe-Gkz�WPQ
Y!G�ePG\QuYoLoG\IDY!^yW�LopydTM&bTMRpT[ zZJ���G\L�bTWPQy]oMRY�a�bTpTLNM&QTS�Y!^yW�W�w���WPLNM&[�WPQuYs�7�~^TW�Y*J�LNS\WqYre*^�J�[:d|WqL
M&]rJ�Åum�eP[ÉY!pyd|W � ^TM&e*^ � J�]:�yIKJ�eqWPb�J�IRG\QTS�Y!^TW�WPI&WqeqYoLoG\Q�d|WPJ�[ÿbTpTLoMRQTS�Yo^TW�Wxwy��WPLNM&[�WPQuYs�
�~^TW�Y!L!JZQT]N}�WqL�YopTd|W�]oMR[��TI�aºeqG\QTQTWqeqY!]�Y!^TW�Y � G�e*^�J�[id�WPLN]P�`��pTLoMRQTS¼Y!^TW�ePG\Qy]NY!LNpTeqYoM&G\Q G�}
Y!^yW�Y!J�LoS�WqY�ePWqI&I¸����LN]NYVLopTdyM&bTMRpT[ � J�]�e*^�J�]NWPb�MRQuY!GiY!^yWc�ypT[��yM&QTS�e*^�J�[:d|WqL�J�QTb�Ì ê SuJ�] � J�]��IRI&WPb�M&QuY!G:Yo^TW�eqWPI&I�Y!G�JZd|G\p�Y~ÅumrYoG\LoLq�D�~^TW�Y*JZLoS\W�Y~e*^�J�[id�WPL � J�]1Yo^TWPQ7eqG�G�I&WPb{YoG�J�d�G\pyY�hkm
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g Y!G�f�WqWP�vYo^TW��TLoWq]o]opyLoW{MRQÈYo^TW�eqWPIRI<d�WPIRG � h{JtY![ÿJ�QTbÈU$�3W�SuJ�] � J�]c�TI&I&WqbÈYoG�J�bTWPQy]oMRY�a
]opye*^�Y!^�JtYVYo^TW�U$�3W��TLNWP]o]NpTLoW � G�pTI&b�d|Wcjt½!hkm�JZY![�]�M&Q�LoG�G\[ YoWP[��|WqL!JZYopTLoWZ�-�~^TWcM&QyMRY!M&J�I|Ì ê�TLNWP]o]NpTLoW�G�}XJ�d�G\pyYgÅum{YoG\LoL � J�]�e*^TG\]NWPQv]NG7Y!^�JZYgYo^TW���Q�J�InÌ ê �TLoWq]o]opyLoW � J�]cJ�d�G\pyYgl\mt½`ØZmY!G�LoLiMRQ�LoG�G\[ÉY!WP[���WPL!JtY!pTLNW���Á?G�L�J�bTWqY!J�M&IRWPbòJ�eqePG\pyQ�Y�GZ}VYo^TW7ePWqI&I ½�ePG�QT]NYoLopTe�Y!M&G�Qº�TLoG�ePWq]o]q�
�TIRWsJ�]NWcLNWq}�WqL�YoG�¾¿·�jtÀ$�
�~^TW1Y*JZLoS\W�YDePWqI&I � J�]D[�G\pTQuYoWPbiY!G�J�Y*J�LNS\WqY�IKJ�bTbyWPL�¶çÁ�M&S\pyLoWXµÛ½*hsÅu¹ � ^TMRe*^�J�I&]NG�^�J�]n]N��J�eqWP]

}�G\L�J�LoW�}�WPLNWPQTeqWceqWPIRI�J�QTb�J�ùXWZhËY*J�LNS\WqYP�D�~^TWrLNWq}�WqLoWPQyePW�ePWqI&I¨esJZQ�d�W���IRI&WPb � M�Y!^�Ì ê G\L~U$�VWSuJ�]~py��YoG�Ø�mi�T]oM¸�D»ëY � J�]~py]oWPb�}�G\LXYo^TWgbTWqYoWPLN[�MRQ�JZY!MRG\Q7G�}�Y*JZLoS\W�Y�ePWPIRI�U��VW�J�QTb�Ì ê bTWPQy]oMRY�aJ�QTb�Y!^TWc]NYopTbya�G�}nÌ ê JZQTb�Wq[��yY�a�byM&I&p�Y!M&G�Q{}çJ�eqYoG\Lo]VM&Q7Y!^yWcY!J�LoS\W�Y�eqWPIRI$�<�~^TW:LNWq}�WPLNWPQTeqW:eqWPI&I]Na�]`Y!WP[ � J�]�bTWP]NM&S\QyWPb�J�QTb�ePG\QT]`Y!LNpTeqYoWPb�dua7Yo^TW�P�»��
S\LNG\pT���

5.3 cm, 1.3 cm Dia.

Pumping Cell (6.25cm Dia.) 

He Target Cell
Transfer tube

Target Cell 40cm long, 1.9 cm Dia. 

40cm long

Reference Cell

He target

Reference cell

BeO target

To Reference Gas

Handling System

3

3

Á�MRS\pTLoWgµÛ½*hsÅyÒ@��J�IRI�ÊËY*J�LNS\WqY�I&J�bTbTWqLP�
�~^TW{Y*JZLoS\W�Y�IKJ�bybTWPL � J�]�[�G\pTQuYoWPbºY!G�J��HG\LNI&G\QvGÛz�WPQ��i�VG�Y�J�MRL � J�]���J�]N]oWqbBMRQuY!G�Y!^yW

Gkz\WqQ�Yo^TLoG\pyS\^�J��yM&��W � ^TM&e*^ � JZ]<^yWsJZYoWPb � MRY!^�J�Q�WqI&WPe�Y!LNM&e1^TWPJZY!WqLP�n�~^yW3�Tpy[��TMRQTSge*^�J�[:d|WqL
� J�]��TIKJ�eqWPbÈM&QT]NM&bTWiYo^TW�Gkz\WqQºJ�QTbÈePG�pTI&b¼d�W�^TWsJZYoWPb¼Y!GÈhÛØ�mt½!hkÃ\mK]jO YoG��TLoG�bTpTeqW�k�d¼z�JZ�|G\L
bTpTLNM&QTS�Y!^TW{Wxw��|WqLoM&[�WPQuYP���~^TW7Gkz\WqQBM�Y!]NWPIR} � J�]�[�G\pTQuYoWPbvYoG¼J�QºWPIRWPe�Y!LoMRe�LNG�bvYo^�JZY:ePG\pTIRb
[�GÛz�W7z\WPL`Y!MResJ�IRIRa\�<J�IRI&G � M&QyS�bTMl�|WPLNWPQuY�Y*J�LNS\WqYo]iY!G¼d�W��ypyY�M&QuY!G�Y!^yW�d�WsJZ[�IRM&QTWZ�v�_G�LNWPbTpTeqW
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Y!^yW{WPIRWPeqYoLoG\Qvd|WPJ�[ÿ^TWsJZYoM&QTSy��ePG�G\IRM&QTSL_NWqYo]iG�}nmo�VW � WPLoW{�TW � Y!^TLNG\pTS\^�Y!^TW�WPQuY!LoJ�QTePW�JZQTb
W�w�M�Y � M&QybTG � ]�G�}DY!^yW:Y*J�LNS\WqY�e*^�J�[id�WPLq���~^TWieqG�G�I&M&QySp_NW�Y!]�]`a�]`Y!Wq[ � J�]�J�I&]NG�bTWq]oMRS\QTWPb¼JZQTb
ePG�QT]NYoLopTe�Y!WPbvd�a�Yo^TW.P�»�� S\LNG\pT�����~^TW�Gkz�WPQ�YoWP[��|WqL!JZYopTLoW�J�QTb¼Y*JZLoS\W�YreqWPIRInY!WP[���WPL!JtY!pTLNW
� WPLoW�[�G\QyMRY!G�LoWPb�pT]NM&QTSi[�J�Qua�k�WP]oMR]NYoMRz\W3�~^TWPLN[�JZI�½�eqG\pT�TIRW���W�z�M&ePWq]g¶qk��I��]*¹�d|G�Yo^{JZYNY*J�e*^yWPb
Y!G�Yo^TWgY*J�LNS\WqY�eqWPI&I�JZQTb�MRQT]oMRbTW�Yo^TW�GÛz�WPQ��

�1�10~�10 2�§@?sr�3�¤�ª,=X©/§@??¥+A¨§�¤T¥B=[tEu 3�§@vT«4?s3xwy3xt1¤
Ê�] � MRI&I�d|W~byM&]oeqpT]o]NWPb�M&Q�OX^�JZ�yY!WqL�Äy�\Y!^TW~�yLoG�bTpTeqYnG�}�d|WPJ�[ J�Qyb�Y!J�LoS�WqYD��G\IKJZLoM&OPJZY!MRG\QcesJ�Q�d�W
[�G\QTMRYoG\LoWqb�eqG\QuY!MRQ�pyG\pT]oI�a�z�MKJ�WPIKJZ]NY!MRe��|G\I&J�LoMR[�W�Y!L`aibTpTLNM&QTS�Y!^yW3Wxwy��WPLNM&[�WPQuYs�/�VG � W�z\WPLq��J�]-J
ePLNG\]o]/½�e*^TWqe*f?�|M�Y~M&]~]`Y!M&IRI�J�S\G�G�b7MRbTWsJiYoG�[�WsJZ]opTLNW�Y!^TW�d�WsJ�[�JZQTb7Y*J�LNS\WqY���G\IKJZLoM&OPJZY!MRG\Q�]NWP��JÛ½
L!JtY!WPI�acpT]oMRQTS)P,z\IRI&WPL_��G\IKJ�LNM&[�WqYoLNa�J�Qyb�Ì4P>kB�|G\I&J�LoMR[�W�Y!L`a\��»�QiY!^TMR]�]NWPeqYoM&G\Q�� � W � MRI&I�bTM&]NePpT]N]
Y!^yW7Ì4P>k­��G\IKJ�LNM&[�WqYoLNa�MRQvbTW�Y*J�MRI$Ò:Yo^TW{Ê�byMKJ�d�JtY!M&e�Á?J�]`Y�F�JZ]o]!JZS\W¼¶çÊ�ÁnF<¹cY!Wqe*^TQTMR��pyW¼¾Æl�mZÀ$�
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          Scintillator Paddle

Phototube
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Mirrors

Electron Path

PMTs

Light Cone
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PMTs

Lead Glass Blocks

Shower Detector for HRSE Shower Detector for HRSH

PMTs

preshower
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 4413/200

 DISCR

fixed
 cable delay

 4518/100

DELAY/FO

modular
870 ns
delay

to ADC

to TDC

S1L 1-6>1-6

S2L 1-6>7-12
 pulser>14

S1R 1-6>1-6

S2R 1-6>7-12
 pulser>14

 4413/200

 DISCR

 4518/100

DELAY/FO

   fixed
 cable delay

modular
880 ns
delay

to TDC

to SCALERS CEB0

to ADC

 2373

  MLU

 4413/200

DISCR

 4518/100

DELAY/FO

    fixed
 cable delay

modular
880 ns
delay

 to ADC

to TDC
GAS CERENKOV

 

 4413/200

 DISCR

 4518/100

 DELAY/FO

4564

 OR

 4518/100

DELAY/FO

   fixed
 cable delay

modular
fixed
delay

   to ADC

to TDC

 

1-16

to SCALERS

to SCALERS

S-RAY>1

S1-OR>2

S2-OR>3

C/G-SUM

S-RAY

 S1

 S2

C/G

 2373

 MLU

C/A-OR

C/A

PROMPT TRIGGER T1

       SRAY

 PROMPT TRIGGER T2

No SRAY but all possible
combinations of S1, S2,
C/G, C/A with one missing
    ____
    SRAY*S1*S2*C/G
    ____
    SRAY*S1*S2*C/A
    ____
    SRAY*S1*C/G*C/A
    ____
    SRAY*S2*C/G*C/A

      HALL A ELECTRON PROMPT TRIGGER DESIGN 11/13/97

4516

AND
S1 1-6

 S2 7-12
pulser 14

    INPUT A
    1-12,14

 INPUT B
 1-12,14

 4518/100

DELAY/FO

to SCALERS CEB2to SCALERS CEB1

patch, row 1

 E1/2  E1/4

E1/6  E1/8  E1/10

 E1/14

patch, row 2

 E1/12

 4518/100

DELAY/FO

 E1/16

4564

 OR

S1R-OR
  OR
S2R-OR

ENABLE

E1/20

 4518/300

 DELAY/FO

 E2/12

 X5

1
 ECL->NIM

 RETIMING DELAY

  RETIMING
  DELAY to 
FTM in E-ARM

 E2/2

to SCALERS CEB3

patch, row 3

A1 - A10

B1 - B10

LINEAR
FAN-IN
  1-4

LINEAR
FAN-IN
  5-8

LINEAR
FAN-IN
 9-10

LINEAR

FAN-IN

NIM

NIM

NIM

NIM
     C/G 
ANALOG SUM>11

 NIM

 E2/4

LeCroy Model Number

FUNCTION

 CAMAC CRATE/SLOT

  CAMAC Module Notation

 4518/100

DELAY/FO

 E1/18

to SCALER

 Phillips

 E2/6,7

 E2/8

times used,blank if 1

1-12,14

1-12,14

>1-10
1-11

1-11

1-11

11

1-11

1-12,14 1-12,14

  1-12,14

1-12

 1-12

1-12,14 1-12,14

 4413/200

 DISCR

 4518/100

 DELAY/FO

    fixed
 cable delay

   to ADC

 
17-26

  AEROGEL

  CERENKOV

to SCALERS

modular
fixed
delay

to TDC

1-16

1-10

1-16

1-10

1-16

 17-26

  ANALOG
  MIXER/
AMPLIFIER

PRE-SHOWER
   1-48

 SHOWER
  1-96

to ADCs

6>13

7

(rear panel out)

S1-OR OR
S2-OR>7

M�óõúKüÈî�í��+O��
!'l<Ï�ï^ùõù±�Gí
ùõí
ø
ð-îjòKöaï^î�ÿ ð-î�ólúKúKí
îníÚùlíÚø
ð�î�òKöÈóõøÚû��
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 4413/200

 DISCR

fixed
 cable delay

 4518/100

DELAY/FO

modular
880 ns
delay

to ADC

to TDC

S1L 1-6>1-6

S2L 1-6>7-12
 pulser>14

S1R 1-6>1-6

S2R 1-6>7-12
 pulser>14

 4413/200

 DISCR

 4518/100

DELAY/FO

    fixed
 cable delay

modular
860 ns
delay

to TDC

to SCALERS ABC0

to ADC

 2373

  MLU

 4413/200

DISCR

 4518/100

DELAY/FO

    fixed
 cable delay

modular
840 ns
delay

 to ADC

to TDC
GAS CERENKOV

 

 4413/200

 DISCR

 4518/100

 DELAY/FO

4564

 OR
 4518/100

DELAY/FO

    fixed
 cable delay

modular
fixed
delay

   to ADC

to TDC

 

L1-13>1-13

to SCALERS

to SCALERS

1>S-RAY

2>S1-OR

3>S2-OR

C/G-SUM

S-RAY

 S1

 S2

C/G

 2373

 MLU

C/A-OR

C/A

PROMPT TRIGGER T3
            
      SRAY

  PROMPT TRIGGER T4

No SRAY but all other
possible combinaations
with one missing
      ____
      SRAY*S1
      ____
      SRAY*S2

      HALL A HADRON PROMPT TRIGGER DESIGN 11/13/97

4516

 AND
S1 1-6

 S2 7-12
pulser 14

    INPUT A
    1-12,14

 INPUT B
 1-12,14

 4518/100

DELAY/FO

to SCALERS ABC2

to SCALERS ABC1

patch 1, row 1

 H1/2  H1/4

H1/6  H1/8  H1/10

 H1/14

patch 1, row 2

 H1/12

 4518/100

DELAY/FO

 H1/16

4564

 OR

S1R-OR
  OR
S2R-OR

ENABLE

H1/18

 ECL->NIM

 RETIMING DELAY

to FTM

 H2/2

to SCALERS ABC6

patch 2, row 1

A1 - A10

B1 - B10

LINEAR
FAN-IN
  1-4

LINEAR
FAN-IN
  5-8

LINEAR
FAN-IN
 9-10

LINEAR

FAN-IN

NIM

NIM

NIM

NIM
    C/G 
ANALOG SUM>11

NIM

 H2/4

LeCroy Model Number

FUNCTION

 CAMAC CRATE/SLOT

  CAMAC Module Notation

 4518/100

DELAY/FO

 H1/17

to SCALER

 Phillips

 H1/22,23

 H2/7

times used,blank if 1

1-12,14

1-12,14

>1-10
1-11

1-11

1-11

11

1-11

1-12,14 1-12,14

 1-12,14

1-12

 1-12

1-12,14 1-12,14

 4413/200

 DISCR

 4518/100

 DELAY/FO

   fixed
 cable delay    to ADC

 
R1-13>1-13

  AEROGEL

  CERENKOV

to SCALERS

modular
fixed
delay

to TDC

1-13

1-13

1-13

1-13

1-13

 17-30

1-13

    fixed
 cable delay3 NIM

ECL

Must be added to allow S1R to be
included in strobe but maintain
S2R timing

Note: both Cerenkov detectors are removed
from the detector stack for the D(e,e’d)
experiment. This does not affect logic
since both serve as vetoes to the logic

patch 2, row 2

patch 2, row 3

H2/20

H2/16 H2/18

H2/22

NIM/3

These must be added to put AEROGEL
into logic

Note: The FPP is not included in TRIGGER LOGIC

Note: The modular delays are NIM LD1200

7

(rear panel out)

7>S1-OR OR
  S2-OR

M�óõú^üdî�í���O1�A5�l<Ï�ï^ùõù±� ìsï^ôdîjòKöaï^î�ÿ ð�î�ólúKúKíÚî[íÚùõí
ø
ð�î�òKödóløÚû��
h'�



ôdó;ìXí
î�íÚö÷ð��¾óõödôÈû�ôÈíÚýþíÚödôdólödú�òKö}ð-ìdí�Õ�O1î-ïm
}ùõò^úKóõø�ï^ödôaû�òKÿ�ípò^ð-ìÈíÚîIøÚîjólð-í
î�óõï'l
í Õ±� ð�î�óõú^úKíÚî�lÂ�eò^ð�ì û�øÚólö÷ð-óõùlù ï·ð�òKî.ýÈù ï^ödí
ûr&sî�íiï^öÈô©ï´Õ�O1î-ïm
 ùõò^úKóõøRólû}û-ï·ð�óõû1&síÚô`óõö ð-ìÈí
í
ùõíÚøoð-îjòKöaï^î�ÿS�

í Õ���ð-î�ólúKúKí
î¢l�ò^ödù,
�òKödí�ò
�Cð-ìÈí�û�ø
óõö÷ð-ólùõùõï·ð-òKî@ýÈù ï^ödí
ûnï^öÈôSî)ï^ûSXÐ íÚîjíÚö��·ò+�.ôdí
ð�íÚøoð-òKîJ&dî�í4ólö
ð�ìdí�íÚùõí
ø
ð�î�òKöaï^îjÿ0�

í Õ'!Lð�î�óõú^úKíÚî�l@û-ï^ÿ�í�ï^û¦Õ±�����ÈüÈð�óõö}ð-ìdí�ìsï·ôdî�òKö,ï^îjÿ0�

í Õ 5�ð�î�óõú^úKíÚî�l@û-ï^ÿ�í�ï^û¦Õ�� ���ÈüÈð�óõö}ð-ìdí�ìsï·ôdî�òKö,ï^îjÿ0�

í Õ�7�ð�î�ólúKúKíÚî�lR�Tï¦$yòA�8Õ±�Òï^ödôdÕ'!�û�óõú^ösï^ùxóõö ï�ø
íÚîjð-ï^óõö,ð-óõÿ�óõöÈú�ú÷ï�ð-í_�ÁîjòKÿ ð-ìdíLð�óõÿ�óõödú
ûjóõúKösï·ù��

Õ±���¦Õ'! ï·ödôZÕ�7£ð-îjóõúKú^íÚî�û�ï^îjí>ð�ï
�·íÚö�ð�ò �eí>úKò	ò�ô�í	�Kí
ö¾ð�û¢��ñIìÈóõùõí�Õ�� ï^öÈôðÕ 5 ð-îjóõúKú^íÚî�û
ï^îjí üdû�í
ô`ð�ò û+ð-üdô 
 û�ø
óõö÷ð-ólùõù ï�ð-òKî�óõödí	Ë�øÚóõí
ödøÚólíÚû��j��ùlù�ð-îjóõúKú^íÚî�û�ï·î�í û�í
ö÷ðað�ò�û�øfï·ùõíÚîjû�ð-ò©�þí
î�í
øÚòKîjôdíÚô ï·ödôRï^îjíLï^ùlû�ò�û�í
ö¾ð�ð-ò�ð�ìdí�ëxî�ólúKúKí
îTÕ	üÈýeí
îp��óõûjòKî*�Áë�Õ��	�þë8ìdíLë�Õ,û1
�ödø�ìdî�ò^ödó43
íÚû4ð-ìÈí
î�íÚï^ôdòKü	ð[ø
î-ï·ð�íÚû¢�	ï^ôdÿ�óõöÈóõûjð�íÚîjû/ð�ìdí�ôdífï^ô	ð-óõÿ�íIùõòKú^óõø8ò
� ð�ìdí�íÚö÷ð-ólî�í�ûp
�ûjð�íÚÿS�dï^ödô�ýdî�í
û�øÚï^ùõí
û¨ð-ìÈí
Õ�ð-î�ólúKúKí
î�û¢�
���½áR�g� �H���'�>ñZ�:ò�ó"��é��½�6��çJè

ë8ìdí¡Ï�ï^ùlù��H$pï�ð�ï���ø¢�¾üdólû�ó±ð-óõò^ö2Õ�
	û+ð-í
ÿ ólû/û�ìdòZñIö�ólö2M�ólúKüdîjí¡��O1��7 ��MsòKî/ífï^ø�ì�û�ýþíÚø
ð�î�òKÿ�í
ð�íÚî��
ð-ìÈíÚî�íLï^î�í�òKödí_ô"Ñ�Ò`ø
î-ï·ð�í
�eòKödí�M"ï^û+ðP�düÈû4øÚî�ï·ð-í�ï^ödô òKödí�ë&îjóõúKú^íÚî¡Õ	üdýþíÚîp��ólû�òKî��Cï^ùõù�ùlò	øÚï·ð-í
ô
óõöÈû�óõôÈí�ð�ìdíaû�ýþíÚø
ð�î�òKÿ�í
ð�íÚî�û�ìdólíÚùlôdóõödú ìdò^üdû�íA�[��ùlù8ën$ Ð û.ï^öÈôµ�¡$ Ð û.ï^îjí�M"ï^û+ðP�düÈûL�sï·û�íÚô��
�þíÚøfï·üdû�í0M"ï^ûjðõ�düdûÒíÚùlíÚø
ð�î�òKöÈóõøÚû�ýÈî�ò���óõôdí
û�ìÈóõúKìdí
î�ôsï·ð-ïiï·ø¢�¾üdóõûjólð�óõòKö î�ï·ð-í
ûÒð�ìsï^ö ð-î�ï^ôdó±ð-óõò^ösï^ù
Ð �"ÑS� Ð íÚùlíÚø
ð�î�òKöÈóõøÚû��/ë8ìdí�û�øfï·ùõíÚîjû�ï^î�í"�ÁíÚôaóõö÷ð�òÒð�ìdí"ô�Ñ�Ò�øÚî-ï�ð-í
�

ë8ìdí�ûjò
��ðªñnï·î�í�ð�ò>ø
òKö÷ð-î�ò^ù¨ôsï�ð�ï>ï·ø¢�¾üdóõûjólð�óõòKö óõû)øfï·ùõùõí
ô ÐRê $n�ö� Ð Ò�È8�TM ê ödùlóõödíU$pï·ð-ï
��ø��¾üdóõûjólð-ólòKö��D�Kï�ð-ò�òKù,��ó±ð�ôÈí��Kí
ùõòKýþíÚô�ï·ð<÷�øxïA�U�#
�ð-ìdíR$pï�ð�ïT��ø��¾üdóõûjólð-ólòKö¤îpî�òKüÈý(���ÎÏ¦q�O�ª�=�=
=
øÚò^ÿ�ýdü	ð-íÚî�óõö�ð-ìdí�øÚòKüÈö¾ð�óõödú�ìdòKüdûjí�ñ[ï^û[üÈû�íÚô�ð�ò�îjüdö ÐRê $n�_��ë8ìdíÚîjí4ï^îjí�ð�ìdî�í
í�øÚò^ÿ�ýþòKödí
ö¾ð�û
ð-ò ÐRê $n�_l

h#�



VDC
Scintillators
Cerenkov

Fastbus

Shower

VME TS

Scalers

Trigger
Electronics

TDC stop/start

Trigger

EPICS
Beam Current
Beam Position

HP 9000
Run Control
Event Builder
DD system
Online Analyzer

TDC stop/start

Trigger

TS VME

Trigger
Electronics

Scalers

VDC
Scintillators

Fastbus

 Data Storage

E-Arm H-Arm
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Run-1493

N2 component in target cell corrected for empty yield
N
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Q1 Exit: 2 Pass
�
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VDC Efficiency and Helicity Correlation Check
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Elastic 1pass: Emp Yield Ratio
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Elastic 1pass: N2 Yield Ratio
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MEC Effects: Q
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EventN2EventHe3 EventHe4

PRCInclusive

Event

TObject

Ð�ÑJ¹�·>¸��w��Ò�Ó ÔOÕMÖ
��×¨µ®³ Ø)ØMÑ¹­>Ö
��¸KÑJÙ«³h­>×��wØKÙ,¸K·>×�Ù)·>¸���Ú»Û�¸&Ø)ÑxÜE·°µÐ³ºÙ)ÑxÛg­HÝ>¸)Û ¹�¸«³ ÜÞn-Ûgµ®³ ¸)ÑJu��*¯rNÌ³h¯GÑÐ³ßÒÙ,Ñ²±��.à&Û�¸K¸���×�Ù,ÑJÛg­âá�ncNMàMã�ä
Ú»Û�¸G��åc³ ÜeÝ°µ.�ºæ-Ù)Ö
�Qç�èêéìëíØs³h­°¯1Ù,Ö
��Ñx¸�¯
��L°­>ÑJÙ��îÑ®­�Ù���¹�¸·³hµxØ�¯>ÑxØK×�·>ØKØ��*¯'Ñ®­'à&Ö°³ ÝGÙ ��¸oïGä�ncNMà ¾ �#ï
¯
��Ø)×�¸KÑxð&��ØHÑ®­>×*µx·>ØKÑ¹±��rØK×Á³ºÙKÙ ��¸KÑ®­>¹âÛ Ú�ÝñÛgµÐ³º¸)Ñxu��¨¯��¨µ���×�Ù,¸)Ûh­>ØeÚ»¸KÛ�ÜÈÝñÛgµÐ³ ¸KÑxu��¨¯ y¿¾ ��Ñ®­òØ)Ý&��×�ÑJLb×ºæ
³h­°¯òÑJÙo×�Ûg­�ÙØ³ºÑ®­>ØÁÜE��Üoð&��¸oÚ»·°­G×�Ù,ÑJÛg­>Ø�Ù,ÛÏ×¨³hµx×�·°µÐ³ºÙ��QØ)ÝGÑ®­óÒV¯
��Ý&�¨­°¯��¨­�Ùa�*µÐ³ Ø;Ù,Ñx×î×�¸)Û Ø)ØeØ���×�Ù,ÑJÛg­
³h­°¯'�¼·´³ºØ)Ñ.�*µÐ³ Ø;Ù,ÑJ×Q×�¸KÛ�Ø)Ø�Ø-��×�Ù)ÑxÛg­'ÛºÚ y �¾ ��á �������� ã¿æcôRÑõÙ,Ö}�*µÐ³ Ø;Ù,Ñx×eÚ»Û�¸)ÜöÚ_³ ×�Ù,Û�¸KØí³h­°¯��¼·´³ ØKÑ.�¨µ®³ Ø;Ò
Ù,ÑJ×.¸-��ØKÝ÷Ûg­GØ��oÚ»·°­>×�Ù,ÑJÛg­>Ø�³ºØwÑ®­GÝ>·GÙ,Ø�äwø
Ùw×Á³h­`ð&�=�¨³ Ø)Ñ¹µJùq�¿åóÙ��¨­°¯��¨¯�Ù,ÛQÑ¹­>×¨µJ·°¯
�$Û Ù,Ö���¸g¸-�Á³ ×�Ù,ÑxÛh­
×�Ö´³h­c­
�¨µJØ�æOØK·>×�Ö�³ Ø�¯
����ÝúÑ®­
�*µÐ³ Ø;Ù,ÑJ×eØK×Á³ºÙKÙ ��¸)Ñ®­G¹>æ-ôRÑõÙ,ÖâÙ)Ö
�o³h¯°¯>ÑõÙ,ÑxÛh­´³hµ�0~­>Û�ôiµ.�*¯>¹��îÛºÚMØKÙ)¸)·>×¿Ò
Ù,·G¸��ÁÚ»·°­>×�Ù)ÑxÛg­GØ$Ñ¹­1Ù)Ö
��Ø-�î×�Ö´³N­°­
�¨µJØ�äQ�óÑ®­>×��încNMà ¾ �#ïfÑJØ�Ñ®­>Ö���¸)ÑõÙ �*¯1Ú»¸KÛ�ÜûncNMà&ø�­>×*µx·>ØKÑ¹±��ºæOÑJÙ
×Á³N­�·>Ø-�.Ù)Ö
��µÐ³ºÙKÙ ��¸�ëüØRÜE��Üoð&��¸qÚ»·c­>×�Ù)ÑxÛg­>ØMÙ)ÛH×¨³hµx×�·°µÐ³ºÙ���¸«³h¯GÑÐ³ºÙ)Ñ¹±���×�Û�¸)¸-��×�Ù,ÑxÛh­�Ú»Û�¸ y �¾ �¼á ����,� � ã�äncNMà ¾ ��ýü³h­°¯]ncNMàq/gþ�³º¸��`ØKÑxÜeÑ®µÐ³º¸e×*µÐ³ ØKØ���ØîÚ»Û�¸ * ¾ �|³h­°¯]�$ÿQÙØ³ ¸K¹���Ù)Ø�æ�¸���Ø)Ý&��×�Ù)Ñ¹±#�¨µJù ä ø
Ù
Ø)ÖGÛ�·°µ®¯�ð%��­>Û Ù��¨¯�Ù,Ö´³ºÙAÑJÙ�ÑJØ&±#��¸Kù�Ø;Ù,¸«³ºÑx¹�Ö�Ù)Ú»Û ¸Kôj³ ¸·¯rÙ,ÛeôR¸)ÑJÙ��.ØKÑxÜeÑ®µ®³ ¸&×*µÐ³ ØKØ���Ø�Ú»Û�¸�Û Ù,Ö
��¸�Ù«³ ¸;Ò
¹���Ù,Ø�æcÝ>¸KÛ3±óÑ¹¯>Ñ®­G¹fÙ,Ö
�t³ºÝ>Ý>¸)Û Ý>¸)Ñ®³ºÙ �eÚ»Û�¸)ÜöÚ_³ ×�Ù)Û�¸)ØEÛ�¸oØKÙ)¸)·>×�Ù,·>¸-�{Ú»·°­>×�Ù)ÑxÛg­GØí³ ØoÑ¹­>Ý>·GÙ)Ø�ä1ÕMÖ
�

Ó�� �



×¨µ®³ Ø)ØA��±��*­¼ÙwÑxØÌ³eØ-��Ý´³º¸«³ºÙ��.×*µÐ³ ØKØÌ¯
��Ø)×�¸)ÑxðGÑ®­>¹å³e¹��*­
��¸·³hµTØ)ÑJÜo·°µÐ³ßÙ,ÑxÛh­{Ý>¸)ÛC×���Ø)Ø�æiôRÑJÙ)ÖfÜE��Üoð&��¸
Ú»·°­>×�Ù,ÑJÛg­>Ø�¸·³h­>¹�Ñ¹­>¹AÚ»¸KÛ�Ü ¸«³h­c¯>Û�Üö­¼·>Üoð&��¸�¹#�¨­
��¸«³ºÙ)Û�¸)Ø�æ Ù,ÛgØKÝ%��×�Ù)¸)Û�ÜE��Ù���¸�Ù)¸«³h­>Ø;Ú1��¸9Ú»·°­>×�Ù)ÑxÛg­GØ
³h­°¯fÜå³ ¹h­
��ÙÔ³ Ý&��¸KÙ)·>¸��.×�·GÙ)Ø�æñÙ,ÛîÙ)Ö>Û�Ø��.×Á³hµJ×�·°µ®³ºÙ,Ñ¹­>¹E��åCÙ ��¸·­´³hµ9¸«³N¯>ÑÐ³ºÙ)Ñ¹±#�.×�Û�¸)¸-��×�Ù)ÑxÛg­GØ�äw�óÛ�ÜE�
ÜE��Üoð&��¸RÚ»·°­>×�Ù,ÑxÛh­>Ø�æ÷Ø)·>×�Ö�³ Ø�Ù,Ö>Û Ø��E¸-�¨µ®³ºÙ �*¯fÙ,ÛeÙ,Ö
�oØKÝ%��×�Ù)¸)Û�ÜE��Ù���¸�³N­°¯`Üo³ ¹g­
��Ù�³ Ý&��¸;Ù,·>¸-��Ø�æ
³ ¸-���¿åóÝ%��¸)ÑxÜE�¨­�Ù;Ò5Ø)Ý&��×�ÑJLb×�³h­°¯ Üo·>Ø;ÙHð&��ÜHÛ¦¯>ÑJL
�¨¯'Ú»Û�¸�Û Ù)Ö
��¸E��åóÝ&��¸)ÑJÜ;�*­�Ù,Ø�æ�ôRÖ>Ñ®µ��{Û Ù,Ö
��¸)Ø�æ
Ø)·G×�Ö�³ Ø�¸·³h­°¯>Û�Ü ­¼·>Üoð&��¸�¹��*­
��¸·³ºÙ,Û�¸KØ�³h­°¯�Ú»·°­>×�Ù,ÑxÛh­>ØgÚ»Û�¸U��åCÙ���¸·­°³hµ�¸«³h¯GÑÐ³ºÙ)Ñ¹±��E×�Û�¸K¸���×�Ù,ÑJÛg­>Ø�æ
³ ¸-�{Ý÷Û�¸;ÙØ³ ðcµ.� äÏÕMÖ
�r×*µÐ³ ØKØ���Øe��±��*­�Ù ¾ ��ïGæq��±#�¨­�Ù ¾ ��ý�³N­°¯���±��¨­�Ù,/gþ�³º¸���¯
��¸)Ñ¹±#�¨¯'Ú»¸)Û ÜÅÙ,Ö��
��±��*­¼Ù�×¨µ®³ Ø)Ø0³h­c¯ÁÙ)Ö
��ncNMàò×*µÐ³ ØKØ���ØcÚ»Û�¸D�¨³ ×�ÖeÙ«³ ¸)¹#��Ù#æ~³N­°¯�Ù,Ö
��Ñx¸�Û�ðCÀ-��×�Ù)Øj³ ¸-�M·>Ø��*¯å¯>ÑJ¸���×�Ù«µõùoÑ¹­
Üo³ Ñ®­{ØKÑxÜo·°µ®³ºÙ,ÑJÛg­QÝ>¸KÛ�¹�¸·³ ÜHØ�æGôRÑJÙ)Öp³º×�×���Ø)ØRÙ,Ûo³hµ®µÙ­
��×���Ø)Ø·³ ¸Kù�ÜE��Üoð&��¸qÚ»·c­>×�Ù)ÑxÛg­>ØMÚ»¸KÛ�Ü�Ù)Ö
��ÑJ¸
ð´³ ØKÑxØR×¨µ®³ Ø)Ø-��Ø�ä

ø�­�Ù)Ö
��Ú»Ûgµ®µJÛ�ôRÑ®­>¹Eô9��¯
��ØK×�¸)ÑJð%�L�¨³ ×�Ö�ÛºÚ�Ù,Ö���³ºð÷Û3±���×*µÐ³ ØKØ���ØRÑ¹­ä¯���ÙØ³ºÑ®µtä

Õ 2 ðCÀ-��×�Ù �@³ Ø-�E×¨µ®³ Ø)ØAÑ®­�N 2�2 Õ�ä÷ø
ÙwÝ>¸)Û3±CÑ®¯
��ØÔ¯
��Ú_³ ·°µõÙwð&��Ö´³Á±CÑxÛ ¸�³h­°¯�Ý>¸)ÛºÙ,ÛC×�Ûgµ
Ú»Û�¸i³hµ¹µFÛ�ðCÀ-��×�Ù)ØAÑ¹­rÙ)Ö
�$N 2�2 ÕYØKùCØ;Ù ��Ü�ä

ncNMà&ø�­>×¨µJ·>Ø)Ñ²±�� ø�­>Ö
��¸)ÑJÙ��¨¯�Ú»¸)Û�Ü Õ 2 ð¼À-��×�Ù�äX�Ôµ¹µq0¼Ñ®­
��Üå³ßÙ,Ñx×�ØoÚ_³ ×�Ù)Û�¸)Øn³h­c¯ ÝñÛgµÐ³ ¸KÑxu¨³ßÒ
Ù,ÑJÛg­í±h³º¸)ÑÐ³ºð°µ.��Ø.­
��×���Ø)Ø·³ ¸KùeÙ,Û�¯
��Ø)×�¸KÑxð&�Ô³�¹��*­
��¸·³hµbÝ÷ÛhµÐ³ ¸KÑxu��*¯ÁÑ®­>×*µx·>ØKÑ¹±��
Ø)×¨³ºÙ)Ù���¸)Ñ¹­>¹s³º¸���×�Ûg­�ÙØ³ºÑ®­
�*¯QÑ®­ÁÙ,Ö>ÑJØ�×*µÐ³ ØKØ@³ Ø2��ÑõÙ,Ö
��¸�ÜE��ÜEð%��¸0±N³ ¸KÑÐ³ ð°µ���Ø
Û�¸cÜ;��Üoð&��¸�Ú»·°­>×�Ù,ÑxÛh­>Ø�ä�ÕMÖ
��ÜeÛ�ØKÙ�ÑxÜeÝ÷Û ¸KÙØ³N­¼ÙcÜE��ÜEð%��¸cÚ»·c­>×�Ù)ÑxÛg­>ØcÑ¹­
Ù,Ö>ÑJØ.×*µÐ³ ØKØA³º¸��HÙ)Ö>Û�Ø-�î¸��*µÐ³ºÙ��¨¯1Ù,Û�Ù)Ö
�îÑ¹­�Ù ��¸Ë­´³hµc¸«³N¯>ÑÐ³ºÙ)Ñ¹±#�e×�Û�¸)¸-��×�Ù,ÑxÛh­
Ú»Û�¸&³h­`Ñ¹­>×¨µJ·>Ø)Ñ²±���Ø)×¨³ºÙ)Ù���¸)Ñ¹­>¹îÛºÚ�Ý÷ÛhµÐ³ ¸KÑxu��*¯P�*µ.��×�Ù,¸KÛg­>ØRÚ»¸)Û�Ü ÝñÛgµ®³ ¸)ÑJu��¨¯
ÙØ³ ¸K¹���Ù)Ø�æjÚ»Û�¸K��åc³ ÜeÝ°µ.�ºæjÙ)Ö
�fç�è�éßëíØå³N­°¯òÙ)Ö
��ÑJ¸�¯
��L´­GÑJÙ �rÑ¹­¼Ù���¹�¸·³hµxØí¯GÑxØ;Ò
×�·>ØKØ��*¯úÑ®­âà&Ö´³ ÝóÙ ��¸.ïGäHÐbÛ�¸�Ù,Ö
�K��åóÝ>¸-��ØKØ)ÑxÛh­>ØEÛ Ú�Ù,Ö
��Ø��e×�Û�ÜeÝ°µJÑx×Á³ßÙ �¨¯
Ú»·°­>×�Ù,ÑxÛh­>Ø�æ>Ýcµ.�Á³ºØ���¸���Ú1��¸MÙ,Û��ê� ��� ä

Ó��gþ



ncNMà ¾ ��ï ø�­>Ö
��¸)ÑJÙ��¨¯'Ú»¸)Û Ü ncNMà&ø�­>×*µx·>ØKÑ¹±��ºä'ÕMÖ
�c�¨µ®³ ØKÙ)Ñx× y �¾ ��á ������ � ã.×�¸)Û�ØKØeØ-��×¿Ò
Ù,ÑJÛg­úÑxØ�×¨³hµx×�·°µÐ³ßÙ �¨¯ Ñ®­�³�Ü;��Üoð&��¸EÚ»·°­G×�Ù,ÑJÛg­úôRÖ>ÑJ×�Öò×¨³hµ®µJØs³ÏÐbÛ�¸KÙ)¸«³h­
Ø)·>ðG¸)Û�·GÙ)Ñ®­
��Ù)Ûo¯
��Ù ��¸)ÜeÑ®­
��Ù,Ö��G�*µÐ³ Ø;Ù,ÑJ×gÚ»Û�¸)ÜÞÚ_³º×�Ù,Û ¸Ì³ºØÌ³�Ú»·°­>×�Ù,ÑJÛg­rÛ Ú
� ÿ ä�ÕMÖ
�g�¼·´³ ØKÑ.�¨µ®³ ØKÙ)Ñx× y �¾ ��á �������� ãj×�¸KÛ�Ø)Ø�Ø���×�Ù,ÑJÛg­QÑJØ&×Á³Nµx×�·cµÐ³ºÙ��¨¯HôRÑõÙ,Öå³
Ù5ô&ÛßÒ�¯>ÑJÜ;�*­>Ø)ÑJÛg­´³hµñÑ®­�Ù ��¸)Ý>¸-��Ù«³ºÙ,ÑJÛg­QÙØ³ ðcµ.�wÚ»Û�¸ y�¾ ��¸���Ø)ÝñÛg­>Ø-��Ú»·c­>×�Ù)ÑxÛg­>Ø
Ú»¸)Û�Ü½n��]ø5� ×Á³Nµx×�·cµÐ³ºÙ)ÑxÛg­>Ø&Û�¸�Ði·cµ®µUÐ×³h¯°¯����*±r×¨³hµx×�·°µÐ³ßÙ,ÑxÛh­>Ø�æóÛ�ðGÙØ³ºÑ®­
�*¯
Ú»¸)Û�Ü#³h­1Ñ®­>Ý>·óÙ�L´µ.�oÙ)Û�ð&�Á¸��¨³h¯âÑ¹­�ôRÖ
�¨­
�a±���¸s³rncNMà ¾ ��ï�Û�ðCÀ-��×�Ù$ÑxØ
Ñ®­>Ø;ÙØ³h­�Ù)ÑÐ³ºÙ��¨¯ ä��Ýµ®³ ØKÙ)Ñx×�¸«³h¯GÑÐ³ºÙ)Ñ¹±��MÙ«³ Ñ®µ×³h­c¯Q�¼·´³ Ø)Ñ��¨µ®³ ØKÙ)Ñx×R×�¸KÛ�Ø)ØqØ-��×�Ù,ÑxÛh­
ôRÑJÙ)Ö`Ñ®­�Ù ��¸·­´³Nµ�¸«³N¯>ÑÐ³ºÙ)Ñ¹±#�.×�Û�¸)¸-��×�Ù)ÑxÛg­�³º¸��s³NµxØ)Ûî×Á³hµJ×�·°µ®³ºÙ �*¯`ð�ùf×¨³hµ®µJÑ®­>¹
Ù,Ö
��ÜE��Üoð&��¸qÚ»·c­>×�Ù)ÑxÛg­>ØMÑ¹­�njNqà&ø�­>×¨µJ·>Ø)Ñ²±�� ä

ncNMà ¾ ��ý �óÑxÜeÑ®µ®³ ¸iÙ,Û�ncNMà ¾ ��ïGæ ð>·óÙUôRÑJÙ,Ö�Ûg­cµJùgÜE��ÜEð%��¸ Ú»·°­>×�Ù)ÑxÛg­GØTÙ)ÛR×Á³hµJ×�·°µ®³ºÙ �
�¨µ®³ ØKÙ)Ñx×g×�¸)Û�ØKØAØ-��×�Ù)ÑxÛg­GØ�ä

ncNMàq/gþ �óÑxÜeÑ®µ®³ ¸iÙ,Û�ncNMà ¾ ��ïGæ ð>·óÙUôRÑJÙ,Ö�Ûg­cµJùgÜE��ÜEð%��¸ Ú»·°­>×�Ù)ÑxÛg­GØTÙ)ÛR×Á³hµJ×�·°µ®³ºÙ �
�¨µ®³ ØKÙ)Ñx×g×�¸)Û�ØKØAØ-��×�Ù)ÑxÛg­GØ�ä

��±��¨­�Ù ÕMÖ>ÑxØ&×¨µÐ³ºØ)Ø&×�Ûg­�ÙØ³ Ñ¹­>ØqÜE��Üoð&��¸jÚ»·°­>×�Ù,ÑxÛh­>Ø&Ù,ÛE¹��¨­
��¸«³ºÙ��g¸«³N­°¯>Û�Ü ­¼·>ÜÁÒ
ð%��¸)Ø�Ú»¸)Û Ü ·°­>ÑõÚ»Û�¸)Ü;¯>ÑxØ;Ù,¸)ÑJð>·GÙ)ÑxÛg­ æ���³ ·>ØKØn¯GÑxØKÙ)¸)ÑJð>·GÙ,ÑJÛg­'Û�¸	��³h­°¯´³º·
¯>ÑxØ;Ù,¸KÑxð>·GÙ)ÑxÛg­Fä ø
Ù|³hµxØKÛ ×�Ûh­¼Ù«³ Ñ®­GØfÜE��Üoð&��¸�Ú»·°­>×�Ù)ÑxÛg­GØ�Ù,Û ×Á³hµJ×�·°µ®³ºÙ �
Ù,Ö
��ÜeÛ�Ø;ÙRÝ>¸)Û�ð°³ ð°µ.���¨­
��¸)¹ ù�µJÛ�Ø)Ø�æ
�¨­���¸)¹ºù{ØKÙ)¸«³ ¹�¹hµxÑ®­G¹>æóÜE·°µJÙ)ÑxÝ°µ��wØ)×¨³ºÙKÒ
Ù ��¸)Ñ®­G¹1Ú»Û�¸eÑ®­G×�Ñ®¯��¨­�ÙeÛ�¸HØK×Á³ºÙKÙ ��¸��¨¯n�¨µ.��×�Ù)¸)Ûg­>Ø�ä]Ð�Ñ®­°³hµ®µõù�æjÑJÙe×�Ûg­�Ù«³ Ñ®­>Ø
³hµ®µ�Ø)Ý&��×�Ù)¸)Û�ÜE��Ù���¸@Ò5¸��*µÐ³ºÙ��¨¯ÏÚ»·°­>×�Ù,ÑxÛh­>Ø�æ9Ø)·>×�Ö�³ Ø�Ø)Ý&��×�Ù)¸)Û�ÜE��Ù���¸�Ù,¸·³h­>Ø;Ò
Ú1��¸MÚ»·°­>×�Ù,ÑJÛg­>Ø&³h­°¯�Üå³ ¹h­
��ÙÌ³ Ý&��¸;Ù,·>¸-�$×�·GÙ,Ø�æ÷·GØ���Ú»·cµTÙ)ÛeÙ)¸«³h­GØ)ÝñÛ�¸KÙRÙ,Ö��
Ø)×¨³ºÙ)Ù���¸��*¯��¨µ.��×�Ù)¸)Ûg­>ØHÙ,Ö>¸KÛ�·>¹�ÖXÙ)Ö
��Ø)Ý&��×�Ù,¸)Û Ü;��Ù ��¸�³h­°¯%Üo³ ¹g­
��Ù,ØîÙ)Û
Ù,Ö
��Ú»ÛC×Á³hµFÝ°µÐ³h­�� ä

��±��¨­�Ù ¾ �#ï ø�­>Ö
��¸)ÑJÙ��¨¯rÚ»¸)Û�Ü�ð÷ÛºÙ,Ö�ncNMà ¾ ��ïå³h­°¯���±��*­¼Ù�ä
��±��¨­�Ù ¾ ��ý ø�­>Ö
��¸)ÑJÙ��¨¯rÚ»¸)Û�Ü�ð÷ÛºÙ,Ö�ncNMà ¾ ��ý�³h­°¯���±��*­¼Ù�ä
��±��¨­�Ù,/gþ ø�­>Ö
��¸)ÑJÙ��¨¯rÚ»¸)Û�Ü�ð÷ÛºÙ,Ö�ncNMàq/gþn³h­°¯���±��¨­�Ù�ä

ÓìÍ�




Â z
� }QÆO�j~��MÆ�~���ÇÈ���Y� � �E�#� }r�#� ~����$Æ����e� �¤�����e�c�E�
�]ÑJÙ)Ö`Ù,Ö
�n³ ðñÛ3±���×*µÐ³ ØKØ���Ø�³ºÙ�¯GÑxØ)ÝñÛ�Ø·³hµtæ÷ÑJÙ�ÑJØ�ØKÙ,¸·³ Ñx¹ Ö¼ÙKÚ»Û�¸Kôj³ ¸Ë¯`Ù,ÛQôR¸)ÑõÙ ��³{Üo³ Ñ®­`ØKÑxÜo·cµÐ³ºÙ)ÑxÛg­
Ý>¸KÛ�¹�¸«³ºÜYÚ»Û�¸�³R¹�Ñ¹±#�¨­�ÙØ³ ¸K¹���Ù�æN¯
��Ø)ÑJ¸��¨¯$¸��¨³ ×�Ù)ÑxÛg­$×�Ö´³h­c­
�¨µJØ�æg³N­°¯.ØKÝ%��×�ÑõL3�¨¯.×��¨­�Ù)¸«³hµ¼0¼Ñ®­
��Üå³ßÙ,Ñx×�Ø�ä

Ð�Ñx¸KØKÙ�æÓ³N­'Ñ®­>Ý>·óÙ�L´µ.�Q×�Ûg­�ÙØ³ Ñ¹­>Ñ®­G¹`Ù,Ö
�{0¼Ñ®­���Üo³ºÙ,ÑJ×�Ø�æ�ð&�Á³ºÜ Ý>¸KÛ L´µ.�ºæ�ÙØ³ ¸K¹���Ù�ÝñÛgµ®³ ¸)ÑJuÁ³ºÙ)ÑxÛg­
³h­>¹hµ.� æ ¸«³h¯>Ñ®³ºÙ,ÑJÛg­oÛ�ÝóÙ,ÑxÛh­>Ø�æ��a±��*­¼ÙÓ­¼·>Üoð&��¸KØcÚ»Û ¸@�Á³ ×�Öe¸��¨³ ×�Ù)ÑxÛg­�×�Ö°³h­°­
�*µÜ³N­°¯ÁÛ Ù,Ö
��¸.­
��×���ØKØ«³ ¸;ù
Ñ®­óÚ»Û�¸)Üo³ºÙ,ÑJÛg­îÑJØM¸��¨³h¯�Ñ¹­ ä

ÕMÖ
�¨­Fæ Ú»Û�¸��Á³ ×�Ö.¸��Á³º×�Ù,ÑJÛg­E×�Ö°³h­°­
�*µc³h­_�*±#�¨­�Ù�µJÛóÛ�Ý�ôRÑ®µ¹µ�ð&�&¸)·c­ ä-ø�­GØ)Ñ®¯���Ù,Ö��ÓµJÛóÛ�ÝFæN³N­=�*±#�¨­�Ù
ÑxØR¹��*­
��¸·³ºÙ �*¯|³ ØÌ³h­fÛ ðCÀ-��×�ÙwÛ Ú-Ù,Ö
�.Ø)Ý&��×�ÑJLb×$×¨µ®³ Ø)Ø�æiÚ»Û ¸��¿å°³ºÜHÝ°µ�� æi��±��*­�Ù ¾ ��ïQÑJÚ-Ù,Ö
��ÙØ³ ¸K¹���Ù�ÑJØ
y�¾ � æ�ôRÑJÙ)ÖoÙ,Ö
�RÑ®­GÑJÙ,Ñ®³hµ¼ð%�¨³ ÜQ�*­
��¸K¹ ù�æ¼×��¨­�Ù,¸·³hµ>0¼Ñ®­
��Üå³ßÙ,Ñx×�Ø.³h­°¯ÁÝñÛgµÐ³º¸)Ñxu¨³ºÙ,ÑJÛg­$Ñ®­GÚ»Û�¸KÜå³ßÙ,ÑxÛh­ äT�
¸��¨³ ×�Ù)ÑxÛg­�Ý÷Û Ñ®­�ÙRôRÑ®µ®µUð&�$¸«³h­°¯GÛ�Üoµõù{¹��*­
��¸·³ºÙ �*¯`Ñ®­>ØKÑ®¯
��Ù,Ö��.ÙØ³º¸)¹���Ù&± Ûgµx·GÜ;��³h­°¯P��åCÙ ��¸·­´³hµ-¸«³ßÒ
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