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¿ Ú Ø5Ú ñ¿��Õ�ñ'ò�Ó2Ú{  �À¹«Á2« � wEz&v'u5|-t��e�+ui{�y-z�u5|�z�{<|�s'tÂ�,u�u�t�y3wEz�}3|�{��°��t�z%{'|�s't�t��+t���|�y3z&wE���&u�t?|u���:|-z ² t�y-}��|�s�t � y-t�y-�°���+�%|�z&y&��z&u'}��+}Ì|�}Mz�{K| ² z ² �+y3tÃ�~sS��w���t�ygwEz���v��,t�}Z{�z�y!tO�°�~sãsS���,{ ±³² t��'�&t��U�+u � y��°�?|u����t°�|�s��,}���t����¾��tA{�z��¾�+z ² }Z|-s�tD}���w@tD}3|-y-v��?|�v�y3tQ��u�� ² �+y3tD��y3y���u���t�w@t�uL| � y-z������'t��¦|�z/|-s�t�¹�¨�� ² �+y-t
�~sS��w���t�y���|�s'täz&u��B�º���,úxt�y3t�u���tÄ��t��,u���y3t��¥��|�t��F|�z�}-s�z&yÌ|�t�y ² �+y3tE} � �°���+u���� ì �&B�� ��w � |-z�»�|Z|�s�t
� y-z3r3t���|��+u�� ² t����&t � y-z�»¿�+t@��u��F}��¾�+�&sL|��,�/y3t���v���t�� Å ± �°����t � |���u���t �1»)�Àm BB  í �� &  H5B mÅ��w ��u�� »)� ���¢5BÔC �Ä��¢>C&B m�����wÆ��t����+w¶�,|K|-s�t���z&v�u�����y��,t�}�z�{�����|u�m�&t!y3t����,z&u�} � ¡ÈÇ s�t � y-t�y-�°���+�%|�z&y���z��¾�+t���|�}#|�s�t
�~sS��y-��t·��t � z&}��B|u�,z&u�}ßy3t��,tO��}3t��º�L�/}-s'z ² t�y3}i|�sS�%|È�+u��B|u�¥��|�to�+u/|-s�tg|�y-�°�^ÉÊ�+u��Dz�yÈ��z��¾�TwE�%|�t�y��+�°���2|�s�t
�+u'{�z&y3wä��|u�+z�u � y-z�������t����L��|-s��+}���t?|�t��?|�z&y��O��u¼�xtZv�}-t���{�z&y9�E{�v�y3|-s�t�y��S�°�^É5�&y3z&v�u��Cy3t,r3t���|u�,z&u�z�u}-t��,t��?|u�+u'�Ft��+t���|�y3z&u�}Iz&y � s'z�|�z&u'}L� ² s����~sË�O�%uË��tW�xt?|-|-t�yI}-t � ��y���|�t��ã{�y-z�w � �+z�u�}I�°����z&y����+u��C|�z|�s�t��+y)�Ì�&t�y����&to�+��y-�&t�y©��t � z&}¥�,|u�,z&u��+uD|-s�t&¹«Á2« � ¡Þ �,|-s�z&v��&s��O���+z&y¥�+w@t�|�t�y�y-t�} � z&u�}3tÄ�+}i{���}Ì|6t�u�z&v'�&sG|-z�w@t�t?|Z|-s�tM|u�+��s5|-t�yi|u�,wEtMy3t�ù5v��,y-t�w@t�uL|-}
�+w � z&}3t����L�Fà)v�uKá-á^� ² �,y-tÍ�~sS��w���t�y3}6��}-}3z`���¥�%|-t��C|�z¼¹�¨��@�%u��Î¹¯Á�«¦wE���/u�t�t��F|-zQv'u���t�y3�&z��+u ±|�t���y��%|��+z&uCz��&t�yP}-t���t�y-�°���xt���wÏ��y3z&}-}¥�+u���}��>|�s��,}���s�z ² t��&t�y���}-s�z&v����(u�z�|o��t@� � y-z����,t�w }��+u���tM|�s�ts��+�&sV�&y-��u5v��¥�%y��,|��EtÐ¸�s��¾���,|-t��W�L�D|�s�t�}-te��t����¾��t�})�&v���y���uL|-t�t�}9�·�+z ² ��t�|-t���|-z&y#z`����v � �%u���� ¡
é�ê Ø ¢�ÔÂô Û¦ð&ñSÔ�Ó2Ú%Õ�õ
ØLò�Ø5Ú�Ö
Ç s�ti�°�?|u�¾��tßwE�%|�t�y��+�°��{�z&y�|�s�tià)v�uKá � �,v��´���°�+z�y��+w@t�|-t�y���z�u�}��,}3|�t��Dz�{ � y3z � z&y3|��+z&uS���2|-v���t�}�� ² s�z&}3t|u�+w@t:y3t�} � z&u�}3tÂ��z&v��¾�6u'z�|
�xt�wE�%|u�~s't��P|�zK|�s�t�z � t�y-�%|u�,z&uS�°�°��z&u����,|u�,z&u�}�z%{�à)v�uKá-á~�O{�z�y�|�s��,}�y3tO��}3z&u«�|�s��,}p��t?|�t���|�z�yTsS��}p�xt�t�uM}3v���}3|��,|-v'|�t����L�!�#u�t ² v�u��,|Ì� ² s�z&}3tËÃ�Æ}ÁM}-t���|��+z&u��,}p�'t � �¾��|�t����+ue»S� ¡°��¡B &  �
² s����~sF�°�,}-zD}-s'z ² }e�,|-}iy-t��¥�%|��¾�&t � z&}¥�,|��+z&u ² �B|�s��,u�¹«Ñ�Ò ¡ �Sy-z&w �A{�v�u��?|u�+z�uS�°� � z��,u5|Pz%{U���,t ² ��|�s�tv � �&y-�°��t�� � �+v'�¶���°�+z�y��+w@t�|-t�y3}Kt�}-}3t�uL|u�+�°���B�A{�z��¾�+z ² |�s�t6}��~s�t�wEt6z�{�|�s�te��t�u5|-y��°�
���°�+z&y¥�+w@t�|-t�y�� ² �,|�s
�xz�|-sä|�s'tßt��,t��?|�y-z�wä����u�t�|����9��u��AsS����y-z&u����ß}3t��?|u�+z�u�}�y3t��,���,u��gz&uA�°�,|-t�y-u��%|u�,u��&�+�O�&t�y3}\z�{��°�'}-z&y¥���+u��wä�%|-t�y¥�¥�°�@�w�+tO���M��u��·�,y-z&uZy-t�} � t���|��¾�&t��,� � ��u��M}¥���,u5|����¾�¥�%|-z&y�|u�¾�+t�}��°�,tO�°���,u��9|-zi�9|-s����^É5u�t�}-}�z�{ ì �<  v ê� ì   x ê � ��u�� ì m°x ê �,u�|-s�tZ| ² z��O��}3t�} ¡ Þ }#{�z&y)|�s�t&��t�uL|-y��°�p�O�°�,z&y��,wEt?|�t�y��S}����+uL|u�¾���¥��|�z&y3})��y-tZy-tO���z&v'|Ó�L� � s�z%|�z&w!v��,|u� � ���,t�y�|�v���t�}7� � �¥�°��t��Vz&uD|�s't6z�v'|�}¥����tiz�{�tO���~s�t�u�� � �+v�� � y-t���t��m�`�,u��M|�s�to�¾�+�&sL|
� v��+}3t�}\|-s�y-z&v'�&sV�´��z�w � �,tÐ¸äz�{ ² �Ì��te�,t�u��%|�sA}3s��,{°|-t�y-}�� ² s��¾�~s���z��¾�+t��?|�|-s�ti}��,�&uS�°�,}N{�y-z�w |-s�tß|u�¾�+t�}����u��W���,�&sL|K�&v��¾��t�} ¡
Ç s�t v � ��y��°��t�� � �+v'� �O���+z&y¥�+w@t�|�t�y-} � y3z����¾��t ��u ������t � |~�%u���t |-s�y-z&v'�&s�z&v'|è|�s�t y-t����+z&u IB, Ìµ úUù Å ù�ú ¢5B � í ¡ ö s����,tZ|-s�t���t�uL|�y����Å�O�°�,z&y��,wEt?|�t�y��,}j�~sS�%y��°�?|�t�y¥��½�t��º�L�C�°�,wEz&}Ì|���z&u�}Ì|~��uL| Å Æ(Á�&y���u5v��+��y��B|����¿��z�|�s Å �%u��ÇÁC}-t��&wEt�uL|~�%|��+z&u�z�{:|�s't � �,v��A��y3te�%��y¥�¥�°���+t����°����z&y����+u��@|�zÄ�,u���y3tO��}¥�+u��
Å ��à Å y-��u��&t�}�{�y-z&w µ'¡B �µ |�z µ�¡ � í z�uG� ��� y-z&�°�~s��+u'�A|�s�t·��tO��w¶���,u�t����%|�|�s'tM}���w@tg|u�,wEt��Ë|�s'tI�°½ ±
�+w!v'|-sS�°��}-t��&wEt�uL|~�%|��+z&u���t���y3tO��}3t�}i{�y-z&w�m BÔC ö |�z  �C ö �%|�|�s't·�xz&v'u��S��yÌ�¼��t�| ² t�t�uG|�s't�»�{°|�s(��u��|�s�ti{�z&v�yÌ|�sVs��,�&s�t�}Ì| Å |�z ² t�y-} ¡Þ �+}3zÄ�,uQ|-s��+}��O��}3t°�x|-s�tgt�u�t�y3���Qy-t�}-z��,v'|u�,z&u�}9��y-t6|�s�tZy-t�}3v��,|9z�{��¾�+w¶�,|-t��V}���w � �¾�+u�� � t�y3{�z�y-w@t��¼�L�}����,uL|u���¾�¥�%|��+u��A|����,t�}Z��u��
}Ì|�z��~sS��}Ì|u���ZÔSv���|-vS�%|��+z&u�}Z�%úxt��?|u�+u'��|�s�t � s�z�|-z&w!v��B|u� � ���,t�y-}���t��+t���|�y3z&wE��� ±u�t�|����#��u��@sS�°��y3z&u��¾�#y3t�}3z��+v'|��+z&u'}��5y-t�} � t���|��¾��t��,�   �Lç�È z {ÄY°sit�ÕÈ[x��u��~J µ���H�µ ç�È z {ÃY sPtÐÕ}[��5sS�Ì��t
�xt�t�uQwEt���}-v�y3t��V{�z&yK}��,u����,tit��+t���|-y-z&u�}#��u�� � �+z&u�} ¡ÞÖ� ê Ó�q!Ø5Úº~Jñ��>Õ�õ(ô�õ �DØ5òOØ�ð�òOÓ�Ú ��� ®ÈÑ � �,}Pt�w���t����'t��×�,uº��z&y3y-t�} � z�u���t�u���tAz�{��Vy��°���+�°�
��t � |-sMz�{ ì �\v ê ���+u�}Ì|�tO���!z�{2y-t��,���+u'�ßz&ug|-s�t ² �,y-t ± }3|-y�� � �~sS��w���t�y�|�t��~s'u��+ù5v�t\v'}-t��M{�z&y�|�s�tÂ��t�u5|-y��°�
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�O�°�,z&y��,wEt?|�t�y��\�+uZ|-s��+}p�O��}3tK��y3y��O�<}:z�{2}����+uL|u�¾���+�%|u�,u��K}3|-y�� � }TsS�Ì�&t©��t�t�u·�~s�z&}3t�u ¡ÅÇ s'tÓ� ®ÈÑ��,}p���m������t��
�+uQt��,�&sL| í C ö���½��+wgv'|�sS����}-t���|�z�y-}ÐÙ ê �2tO���~s¼��z�u�}��,}3|u�,u��Iz�{T| ² zÄ�+�O�&t�y3}ª��uS��w@t���Ú ��u��WÕ � z�{ C w@w
� �,|��~s�}¥���,u5|����¾�¥�%|��+u��6}3|-y�� � }��S}3|-y�� � }©�xt��+z&u'���+u��!|-zM|�s�ti}-��wEt}�+�O�&t�y#��y3tiz&y��,t�uL|�t��Q�°�+z&u'�I�Í��z&w@wEz&u
���+y3t��?|u�+z�uÃ��z��,u����¾��t�uL| ² �B|�sDz&u't�z�{>|�s�t�| ² zM}-t���|-z&yKy��°���¥�°�h�xz�v�u��S��y¥�+t�}=��}3t�tÈ»S� ¡¿��¡, �� � ���+uD}3v��~sQ�
² �O�!|-sS�%|ÅÚÙ��u���Õû}Ì|�y¥� � }T{�z�y-w���uI��u����,t�z�{ í C ö ��w@z&u��9|-s�t�w�� ² s��¾�~sIt�uS�°���+t�}�| ² z ± ���+w@t�u'}��+z�uS�°�
� z�}��,|��+z&uIw@tO��}3v�y-t�wEt�uL|�} ¡ �Sv�yÌ|�s�t�y-w@z&y-t����,uEz�y���t�y�|-zZy3t���v���tj��t?|�t���|�z�y�z�����v � ��u��?���'z�uE|�s't��S�%}��+}z�{ ² s����~sM|�s'tK}3|�y¥� �Í� �B|u�~sMsS��}���t�t�u@z � |u�,wZ�¾½�t��¯�&� Å }3t��&w@t�uL|~��|u�+z�u·�+} � y3z����¾��t��M|�zi}Ì|�y¥� � }����`�,}��¾���+t
�+u�»S� ¡h�<¡, �� � ¡
lÛ�+�&sL|D}¥�+�&uS���+}Ä�,uÙ|�s��,}Ã��t?|�t��?|�z&yV�%y-t���z°���+t���|-t��Ü�L� ² �Ì�&tº�+t�u���|�sû}3s��,{°|-t�yÄ»��xt�y-}Dt�w´�xt�����t��Ý�+u|�s�t�}3|�y¥� � }ä��u��Ùy3tO�°�"�5�²w@tO��u'}äz�{ � s'z�|�z&wgv��,|�� � �¾�+t�yZ|�v���t�} � �¥�°��t��Ù��|ä|�s't�y-t���yäz%{�|�s�t � �+v���O�°�,z&y��,wEt?|�t�y ¡

MONtMËN1� u�v\i�ä _\VRYzh&��h�W5i�ä
k�v�z&u·�'t�|�t���|-z&y-}T��y-t���y-y-��u��&t��´�+uZ}-v��~sI� ² �O�6|�z9t�u����+z&}3tN|�s't ² s�z��,t©¹«Ñ�Òe�'t�|�t���|-z&yO��}-t�tÂ»S� ¡���¡�� � �|�s��,})��y-y-��u��&t�wEt�uL|©�+}K���+w@t��D�%|\tÐ¸ � �+z°�,|u�,u��g|-s�t�{��°��|�|�sS�%|�����t��+u'�Mw!v�z&u�}$��t�yÌ� � t�u�t�|-y��%|��+u�� � ��y ±|u�¾���+t�}��<�PuS�%|�v'y��°�S}3t � ��y-�%|u�,z&uM{�y-z&w z�|�s�t�y��~sS��y-��t��E|-y��°�^É5}���y��,}-t�}k{�y3z&wÞ�+u'u�t�y���t?|�t���|�z�yN}3s��+t������,u�� ¡

Ç s't�¹«Ñ�Òãwgv�z&uâ}Ì�<}3|�t�w s���}Ev'u���t�y3�&z&u�tQ| ² z
}-v���}Ì|~��uL|��¥�°�)v � ��y��°��t�}E{�z&y@à)v�uKá-á~��»Sy3}3|Ì�\����+z°�S�°�Ó�+u���y-t���}-t��+uã|�s�t��°����t � |���u���t��9t�}-}3t�uL|u�+�°���B�²�°�~s��+tÐ�&t��ß�5�²ts¸�|-t�u����+u��¦à)v�uKá·��z���t�y-���&t�|-zv�u��,u�}3|-y-v�w@t�uL|�t��¤y-t����+z�u�}q��}-t�tZ»S� ¡|�<¡, �¢ � �T}3t���z&u��«�T|-s�tI{�z&y ² ��y��Gw!v�z&u���t?|�t��?|u�,z&u ² �¾���:y3t��,�(z�u|�s�tÂ�+w � y-z���t��g|-y��°�^ÉÊ�+u'�j�O� � �°���¾���,|��+t�}�� ² s����~s ² �����5�����+z ² w@z&w@t�uL|�v'wà��t�|-t�y-w¶�+u��%|u�,z&u�}
�S��}3t��!z&u��,�z&uG|-s�t¶��t�uL|-y��°��}-z°�+t�u'z����S���|»St��¾� ¡ �Sz&yi|-s��+}Py-t���}-z�u«�p�'v�y��,u���à)v�uKá3áß|�s�t�y-t ² ���¾�Å�xt@u�zQu�t�t��G{�z&y|�s�tP|�z�y-z��¾�S�°� »�t����'}����+u�}Ì|�t��°�«��|�s't6}Ì|�t�t���|�z&y3z����'} ² ����� � y-z������'t6w@t��~s���u������°��}-v ��� z�y3|){�z&y\|�s't6u't ²{�z&y ² ��y¥�ß��t�|-t���|-z&y-}V�%} ² t����ß��}D�°��t�ù5vS�%|�tC}3s��+t������,u�� ¡ �2v'y3|�s't�y-w@z&y3t°�\|�z�y-z��¾��} ² �¾���Ó�xt � v�}-s't��|�z ² ��y���})|�s'te��t�uL|�y-�°�
��t�|-t��?|�z&yK{�z&y©�,u���y3tO��}¥�+u��M|�s'tZ������t � |~�%u���tZ�°�+}3zÍ�+uA|�s'tP{�z�y ² ��y��Qy-t����+z&u'} ¡³ ¤�á º-Ç�·�µ?¿Ê¶�¶�º3É?À\ºÌ¼�·�Á�·Â»Ãµ?¼ßÁ�¿�ºTÀKÁ�·�ÇÊ¹ º-Æ)·�µ\·Âµ:­ËºÌ¿�Ä%µ�Å ¼�Æ Á?¿Â»Ãº3¶3Ð
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~20µs latency
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Level1:
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Dataflow of CDF "Deadtimeless" 
Trigger and DAQ
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S = Seed
H = Shoulder
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Step 3: contiguous shoulder towers are merged into clusters

F = 'Found' flag

Step 2: seed and shoulder trigger tower eta-phi address recording

Step 1: seed and shoulder trigger tower tagging

Step 4: trigger towers assigned to a cluster are excluded from further
iterations
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ËÕÔ)ê é êTä�ë�áÚÜ(ä�×OÛôÍh×OÜ(Ô�Þ é ×_ÖGêãå�ë é êãä Â ërØÚÜ(Ô Ü«Ô�ê�Î Ò ï Ã ê Í ÖTØ�êTç�Ö!é á8ØÚßÌØ�Ü�Ô�Ø�üÙÔ�á8Ø�üOÔHÜ�êTå Â à é ê�ä[Ô�×�ërç
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ËÕÔ)ê�ÜEë=×ÅÞ é ×_ÖGêãå�ë é êTärá�êTàOå�Ü«×�Öã×ÙßÌÞ�à é àOÍ�á�ê é êTä�ë�áÚÜ(äV8�Ø8ç Þ�à é Ü(Ø8ÖGë�á à é=Â ØÚç Íh×OÜ(Ô Ö;àOä�êTä Â Ü«Ô�ê�ä(àOß�ê
Ü«Ô é êTä(Ô�×Ùá8åÃâOàSá�ë�êr×OÛ ó;ÒÙÒÙÒ â Ü�Û Öã×#ë�ç¸Ü«ä=Ô�àOäôÍ�ê=êTç¨Û4×�ë�ç�å¨×OçÌÜ«Ô)ê#Í�àSä(Ø8äô×OÛBä[Ø�üÙç�ØÚó�ÖTàOç�ÖGê�ßÌà Ì Ø8ßÃØ��;à Ã
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Þ é ×ÙÍ�àOÍ�Ø8áÚØÚÜEé Â å�ê!ó�ç�êTåèàOäÕÜ«Ô�ê�Þ é ×ÙÍ�àOÍ�Ø8á8Ø�ÜEéÌÛ4× é à Û� è Ã ó�å�ë�ÖTØ8àOáhÜ é àOÖ*�¨×OÛÊÞ�àSä(ä(ØÚç�ü�Ü«Ô�êÖ' Û� è�Þ�ë�áÚä�ê Ã
Ô�êTØ�üÙÔ¸Ü é êV�Pë�Ø é êTß�êTç¸ÜS8�Ü«Ô�Ø8ä�Ö;àOçæÍcê³å�×Ùç�ê6å�Ø é êTÖãÜ(áÚé,×Ùç�Ü«Ô�ê �ã �Ó ç�"^êãâ#êãç¸Ü«ä Â àOä(ä�ë�ßÌØÚç�üÅÜ«Ô�ê é ê*ØÚä#ç�×
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Ø8ç�Û4× é ß¨à�Ü«Ø8×Oç ×Ùç�áÚéÚ8�Ü«Ô�Ø8ä�Ö;àOçæÍcê³×
â�ê é ÖT×Ùß�ê*Í¸é�á8ØÚçK�HØ8ç�ü�ê;àOÖjÔ�' Ý_Ó Ü é àOÖ*� Ü«×ÃÜ«Ô�ê Û�Ó%Û Ü é àOÖ*� Ü«Ô�àSÜ
ä�êGêãå�êTå6ØÚÜ(äBä(Ø8ßLë�á àSÜ(Ø8×Ùç b Ipì2¾ ç�ÖGêÝÜ(Ô�êÝÜ é àSÖ*�mó�å�ë�ÖãØ àOáÚØÚÜEé#Ø8çYÜ(Ô�ê Û� è@å�ê!Ü�êãÖãÜ«× é Ô�àOä¢Í�ê=êTç!êTä[Ü«àOÍ�áÚØ8ä(Ô)êTå Â
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