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�
õ � ] � � � ] V / X V � � � � § ] e�f ��� � ] j X. � � § ] /'n � � S � ] V � � � � § ] e�f � � § ] j X . � � T � � � § ] e�f � � 0 V � � S � T X � � § � e�f � � § jpo. �

Z � � � § � /'n ú ) V
� �õ � S X � � § ] e�f � � § �<j . � 0 V � �õ � T X � � § � e�f ��� �qjpo � V � Ã � � X



5769A Ø98(: ð(:Vñ<;>=rÝßÞr á â�ã�ätsvu Þ Jq5
w � � § � �Y°³� � � ���Y°��&¦ � � T � ] �K§ ¦ � � õ � ° � ¯8� ¨ ��� §�� � � � ¡ �e� ¦ ��� � � �e� ¨ �� � T � ] � �³´ � 1I¯x�³´�� m V � � � � X=¯x��´y��� V � � � � X� � õ � ] � (z|{~}��`� f���� ��}��2z � ��´ ·L�y¯x��´��Ç� V � � � � X=¯x��´�� � V � � � � X V � Ã �¶1<X ���
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D0 LIQUID ARGON CALORIMETER

CENTRAL 
CALORIMETER

END CALORIMETER

Outer Hadronic
(Coarse)

Middle Hadronic
(Fine & Coarse)

Inner Hadronic
(Fine & Coarse)

Electromagnetic

Coarse Hadronic 

Fine Hadronic 

Electromagnetic

ÉoÊrË�ÌyÍ �Ä� Tb²B¡ ©OÒ�§�£�Ïb³�¶7Ï�¨¤tk¥W¬´66�¦"Ñ�¥W£�6¬®Ïd±h§�«®§E¬�¸ ¹6¹�»½¼
åUæ°çhæ5µ ¶ î�·�ð ì � ì ó ê ô�·�ïj· � ð;·�ðd�±· êsì
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Muon

Global
   L2

Track

PS

   Cal
e / j / Et

Detectors L1 Triggers L2 Triggers

ÉoÊ	Ë�ÌLÍ ��� T��B¡��B§�ª6§E£¦�¥6¦7¨[º0«®¬HÏ�6×6�§E¬Onª6§�¬Hª2Ï�§Eà��©OÒ�§�Ïd¦�³´6¬®±h¥W«HÏ�6¦�£7nà�²{³´¬®6± £�§�³�«�«®h¬HÏ�66Ò�«��

åUæ®åbæFç � ð
	�ð"� å � ì� ���sð ì
Â	Ð/Ñ��dÑ×ì�Ñ����HÎÕÊÛÒÔØ�ØLÑcÊ	ÊÌÑ6¿Ó/ÑXÜlÎÌÐ/Ñ$ã/Ð���ÜÛÒ��XÜNË�à�)ÛÑ��XÎÌÜDÆ�ÎÕÊÕÖ�� ��Ü�!���ÔÙ�ÜÛÎÕÑXÊÌÜ�!#"�$&%('�È)�XÊÌÑcÖ§ÎÕÑXÚ\ÒÔÓ,ÎÌÐ/Ñ
�;ÑXì�Ñ��+*FÎÕÊÛÒÔØ�ØLÑcÊ`ÖLÓ/Ú@ã3ÑXÊÛÞ�Ë�ÊÛÍ�Ü`Ö,�ÔÒoÍ�ÒðÎÕÑcÚâÊÛÑ��XË�Ó/ÜÛÎÌÊÌÙ-�×ÎÕÒoË�ÓõËLÞ�ÎÕÐ/ÑêÑ×ì�ÑcÓ}Îcæ Â	Ð/Ñ.�;ÑXìLÑ��/�
ÎÕÊÛÒÔØ�Ø�ÑXÊ	ÜÌËLÞ�Î10�ÖLÊÛÑ�ÊÛÙ/Ó/ÜlË�Ó�ÖiÞ8Ö§ÊÌÍèË§ÞjÜ¥ÎäÖLÓ/Ú/ÖLÊÌÚ32�p�Ü�Ù/ÜÛÒÔÓ/ØHÎÌÐ/Ñ4�dÒoÓ�ÙLùêË�ã>ÑcÊÌÖ§ÎÕÒoÓ/ØHÜ���ÜÛÎÌÑcÍ�æ
5�Ö6�äÐêã/ÊÌË7�cÑXÜÌÜÌËLÊ	ËLÞdÎÕÐ/ÑNÞ8Ö§ÊÌÍ8!�Ö�ÜÛË�ø1�cÖ6���oÑcÚ\[9�;ÑXì�Ñ��
��Ó/Ë�Ú/ÑL]�ÊÌÙ/Ó�Ü.ÖLÓ,ÒÔÓ/Ú�Ñcã>ÑcÓ/Ú/ÑXÓ}Î.ÒÔÓ/Ü¥ÎäÖLÓ-�XÑ
ËLÞ"ÎÕÐ/Ñ4�;ÑXìLÑ��:�:¿-�oÎÕÑXÊÌÒoÓ/ØHÜÌËLÞ�Î10�ÖLÊÛÑîÖ§Ó/Ú_ã�ÊÌË7�cÑcÜÛÜÌÑXÜ�Ö;�cË�Í`ã-�oÑXÎÕÑsÑ×ì�ÑXÓ�Îcæ
Â	Ð/Ñ8�;ÑXì�Ñ��)�FÜÌË§Þ�Î10�ÖLÊÛÑ<�cË�Ó/ÜÛÒÔÜ¥ÎÕÜHËLÞ.Þ�Ë�Ù/ÊfÍçÖ()ÛËLÊ=�cËLÍ�ã>Ë�Ó/ÑXÓ�ÎÌÜ8>@?BA�C®öaÂPË�ËB�oÜ�!\¿D�ðÎÕÑXÊÌÜ�!�¿D�ðÎÕÑXÊ
ÜE�XÊÌÒÔã�ÎÕÜlÖLÓ/ÚGFH�cÊÛÒÔã�ÎJIlÙ�Ó/Ó/ÑcÊXæ
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Â	Ð�ÑcÊÌÑ�ÖLÊÛÑsÞ�Ë�Ù/Ê	Ú/ÒrÀ±ÑXÊÌÑcÓ}Î.Î1��ã3ÑXÜ�Ë§ÞPÎÌË�ËB�oÜ�ö

M Ý�Ó�ãÖ6� ��ÒÔÓ/ØFÎÌË�Ë6�ÔÜîÖLÊÌÑçÎÌÐ/Ñ¿Ë�ÓN�O��ÎÕË�ËB�ÔÜ$ÎÕÐ/Ö§Î�ÐÖ¤ìLÑêÖ6���XÑcÜÌÜ�ÎÌË\ÎÕÐ�Ñ¿ÊÕÖP0øÚÖ§ÎÕÖ�æØÂ	Ð/ÑQ�
ÖLÊÛÑ�ÊÛÑcÜÌã>Ë�Ó/ÜÛÒÔà-�oÑ`Þ�ËLÊ�Ù�Ó/ãÖ6� ��ÒÔÓ�ØFÊÌÑXØ�ÒÔË�Ó�Ü�Ë§Þ	ÒÔÓ}ÎÕÑXÊÌÑXÜÛÎfÖLÜîÒoÓ/Ú/ÒO�¤Ö§ÎÌÑcÚ©àR��ÎÌÐ/ÑS�;Ñ×ì�Ñ��T*
ÎÕÊÛÒÔØ�ØLÑcÊcæ

M åsÖ§ÎÕÖiÎÌË�ËB�oÜ.ã3ÑXÊÛÞ�Ë�ÊÛÍ Ö�ãÖ§ÊÛÎÕÒÔÖ6�;ÊÌÑ��cË�Ó�ÜÛÎÕÊÛÙ-�XÎÌÒÔË�Ó_ËLÞVÎÌÐ/ÑîÑ×ì�ÑXÓ�Î:Æ8ÑLæyØ/æT���ÔÙ/Ü¥ÎÕÑXÊÌÒÔÓ�Ø-!ì�ÑcÊ�ø
ÎÕÑWù�ÒÔÓ/ØBÈ!æ

M 2�Ð���ÜÛÒ��XÜlÎÌË�ËB�oÜ	ÒÔÚ/ÑXÓ}ÎÕÒoÞU�çã/Ð���ÜÌÒ��XÜ�ËLà�)ÛÑ��×ÎÕÜV�ÔÒ��§Ñ�Ñ��oÑ��×ÎÕÊÌËLÓ/Ü�!§)ÛÑ×ÎÕÜ�!�Í�Ù�Ë�Ó/Ü.ÖLÓ/Ú�ËLÎÌÐ/ÑcÊÛÜcæ

M Â"ÊÌÒÔØLØ�ÑcÊ�ÎÌË�ËB�oÜ�ÜÌÙ�ã/ã-�O�¿Ø�ÑcÓ/ÑXÊÕÖ6�®Þ�Ù�Ó-�XÎÌÒÔË�ÓÖ��ÔÒoÎ1�W�ÔÒO�LÑsã/ÊÛÑcÜ��¤Ö6�oÑcÜ.Ë�Ê.ÑcÊÛÊÌË�Ê	ÐÖ§Ó/Ú-�ÔÒoÓ/Ø/æ

e ¿D�oÎÌÑcÊ$Ù/ÜÌÑXÜfã/Ð���ÜÌÒO�cÜ�Ë�à�)ÛÑ��XÎÕÜîã/ÊÌË�Ú/Ù-�XÑcÚòàR��ÎÌÐ/ÑHÎÕË�ËB�ÔÜ$Ö§Ó/ÚX�äÐ/Ñ�� ��Ü�ÖLØ}Ö§ÒÔÓ/Ü¥ÎfÖ,Ø�Òðì�ÑXÓíÜÌÑ×Î
ËLÞY�cËLÓ/ÜÛÎÌÊÕÖLÒoÓ�ÎÌÜ�!�Ú/Ñ6¿Ó/ÑXÚâÒÔÓíÎÌÐ/Ñ�ÎÌÊÌÒÔØLØ�ÑcÊ4�ÔÒoÜÛÎ¤æ�e ¿D�ðÎÕÑXÊîÜ��cÊÌÒoã�Î;�XË�ÊÌÊÛÑcÜÌã>Ë�Ó/Ú�ÜfÎÕË�ÖG�dÑ×ì�Ñ��)�
¿D�oÎÌÑcÊÛÒÔÓ/Ø�ÎÌÊÌÒÔØLØ�ÑcÊ�à/ÒðÎ�ÖLÓ/Ú��cËLÍ�à/ÒÔÓ�ÑcÜ�ÎÕÐ/Ñ.ÊÛÑcÜÌÙN�oÎÕÜ�ËLÞ3ÜÌÑ×ì�ÑXÊÕÖ6�J¿D�ðÎÕÑcÊÛÜcæ�Â	Ð�ÑlÎÌË�ã��ÔÑXìLÑ��ÜÛËLÞ�Î10�Ö§ÊÌÑ
ËLÞ�ÎÕÐ/ÑZ�;ÑXìLÑ��[�¿ÎÕÊÌÒoØ�Ø�ÑXÊ�ÒÔÜ4FH�XÊÌÒoã�Î I.Ù/Ó/Ó/ÑXÊcæ�\Ë�ÊsÑcÖ6�äÐ ¿/ÊÌÑcÚ]�;ÑXìLÑ��Y^(_B*çà/ÒðÎP!:FH�XÊÌÒoã�Î I.Ù/Ó/Ó/ÑXÊ
Ñ6ù�Ñ��XÙ�ÎÕÑXÜ.Ö6����Ö§ÜÌÜÌË7�cÒÔÖ§ÎÕÑXÚS`D�ðÎÕÑcÊ�ÜE�XÊÌÒoã�ÎÕÜXæ�%sÓN�cÑ�ÎÌÐ/Ñ/`-�oÎÕÑXÊ�Ü��cÊÛÒÔã�Î�ÒÔÜ�ÊÌÙ/Ó�ÎÕÐ/Ñ�ÑXì�ÑXÓ}Î	ÒÔÜ[���ÔÖLÜÌÜÛÑcÚ
ÖLÜ.ãÖLÜÛÜÌÑcÚ�!�Þ8Ö§Ò��ÔÑXÚa!�Ù�Ó�à�ÒßÖLÜÛÑcÚ�Ë�Ê.ÒÔÓ,ÑcÊÛÊÌË�ÊXæ

ýêþ&b ced�f6gahji�ÿ��

Â	Ð/Ñ�åÄÃ ÜÛËLÞ�Î10�Ö§ÊÌÑ�Þ�Ë�ÊkIlÙ�Ó4l�l±ÒoÜ;à3ÑXÒÔÓ/Ø.Ú/Ñ×ì�Ñ��oË�ã>ÑcÚ�Ù/ÜÌÒoÓ/Ø	ÎÕÐ/Ñ�p�Ë�Ó-�XÙ/ÊÌÊÛÑcÓ}Î:m�ÑcÊÌÜÛÒÔË�Ó�ÜnFR��Ü¥ÎÕÑXÍ
Æ´p�moFÈe>@?�pqC´æ Â	Ð/Ñ,ÜÛËLÞ�Î10�Ö§ÊÌÑ,ÒÔÜfÚ/Òoì�ÒÔÚ�ÑcÚâÒÔÓ}ÎÌË�ãÖ6� ��ÖLØ�ÑXÜHÍ�Ë�Ü¥ÎHËLÞY0.Ð/ÒO�äÐáÖ§ÊÌÑ¿ãÖ§ÊÛÎHËLÞ.ÎÌÐ/Ñ
åÄÃ¡Þ�ÊÌÖLÍ`Ñ�0�Ë�ÊE�S>@?Br�C´æPes�O�/åÄÃ�ÜÌËLÞ�Î10�ÖLÊÛÑ6!}Ñ6ùH�XÑcã�Î�Þ�Ë�ÊPÍ�Ë�Ü¥Î�ËLÞ�ÎÕÐ�ÑlJ_Ë�Ó}ÎÕÑlp�ÖLÊ��ÔË�ØLÑcÓ/ÑXÊÕÖ§ÎÌË�ÊÌÜ�!
ÒÔÜT0.ÊÛÒoÎÌÎÌÑcÓ�ÒÔÓ_p 
$
 æ
5�Ö6�äÐíãÖ�� �§Ö§Ø�ÑHÒÔÜ$Öe�cË6���ÔÑ��XÎÌÒÔË�Ó�ËLÞ����ÔÖLÜÌÜÛÑcÜo0.Ð/ÒO�äÐòã>ÑcÊ¥Þ�Ë�ÊÌÍôÖ<�oÒÔÍ`ÒoÎÌÑcÚ\ÎÕÖLÜE��æ�\Ë�ÊsÑ6ù�ÖLÍ`ã-�oÑ
ÎÕÐ/Ñ.ãÖ�� �§Ö§Ø�Ñut6v�wDxPyNz�{R|R}7z~R~Rt=�cË�Ó}ÎäÖ§ÒÔÓ/Ü�ÎÕÐ�ÑV�XË�Ú�ÑlÙ�ÜÌÑcÚ`ÎÕË�Ù/Ó/ãÖ�� ��ÎÕÐ/Ñ/F/JCÂõÚÖ§ÎäÖsÞ�Ë�ÊVÎÌÐ/Ñ
�;ÑXì�Ñ��:�iÎÌÊÌÒÔØLØ�ÑcÊXæ
2jÖLÊÌÖLÍ`ÑXÎÕÑXÊÌÜ�0.Ð/ÒO�äÐZ�cÖLÓ/Ó/Ë§Î�Ë�Ê�ÜÌÐ/ËLÙ-�ÔÚHÓ/Ë§Î�à3Ñ	ÐÖ§ÊÌÚ��cË�Ú/ÑcÚ�ÖLÊÛÑ	ÜÛÎÕËLÊÌÑcÚiÒoÓ;���}CÆ�ÊÌÙ/Ó��XË�Ó}ÎÕÊÌË6�
ãÖLÊÌÖLÍ�Ñ×ÎÕÑXÊnÈ�`D�oÑcÜcæ0Â	Ð/ÑQ��ÖLÊÌÑsÊÛÑ¤ÖLÚ�ÒÔÓe0.Ð/ÑXÓ\ÊÛÑ���Ù/ÒÔÊÛÑcÚ_Ö§Î.Ñ6ù�Ñ��cÙ�ÎÌÒÔË�ÓêÎÕÒoÍ�Ñ§æ
Â	Ð/Ñ.Þ�Ë�ÊÌÍ�Ö§ÎVÎÌË�Ü¥ÎÕË�ÊÛÑ.ÚÖ§ÎäÖsÒoÜ[�cÖ6���oÑcÚiÖ�[��äÐ�Ù�Ó-��]oæ�es�O�-�äÐ�Ù/Ó-��Ü�ÒoÓ/Ð/ÑXÊÌÒoÎ�Þ�ÊÛË�ÍüÖo�XË�Í�Í`Ë�ÓiàÖLÜÛÑ
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���ÔÖLÜÌÜ�ÖLÓ/Ú��cÖLÓ¿à>Ñ�Ö6���cÑcÜÛÜÌÑXÚ�ì�ÒßÖ�ã/ÊÌÑXÚ/Ñ�`/Ó/ÑcÚêÍ`ÑXÎÕÐ�Ë�Ú/ÜXæ�5�Ö6�äÐe�äÐ�Ù/Ó-��ÜÛÎÕËLÊÌÑcÜ�Ö=�cÑXÊÛÎÕÖLÒÔÓçÎ1��ã>Ñ
ËLÞ"ÚÖ§ÎÕÖ�æ�5\ù/Ö§Í�ã-�oÑcÜ	Ö§ÊÌÑNÎÌÐ/Ñ4�-�PyD���7�R�#��zH�6�R{7|7�<0.Ð/ÒO�äÐ,ÜÛÎÕËLÊÌÑcÜ.Ö�����ÎÕÐ/ÑsÜÛÒÔÍ�Ù-�ÔÖ§ÎÕÑXÚ<�u5�es�/�
>@?�M�C�Ð/ÒðÎÕÜîÒÔÓíÎÌÐ/Ñ<F/J3�øË�Ê�ÎÕÐ/Ñe�B�7�H�N�q�H�6�R{R|H��0.Ð�Ò��äÐ��cËLÓ�ÎÕÖLÒÔÓ�ÜHÖ6����ÊÛÑ��cËLÓ/ÜÛÎÌÊÌÙ-�×ÎÕÑcÚ@ØB�oË�àÖ6�
ÎÕÊÌÖ6� ��Ücæ
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\�ÖLÜÛÎ�ÖLÓ/ÚáÑ�ÃZ�cÒoÑcÓ}ÎW���ÔÙ�ÜÛÎÕÑXÊZ`/Ó/Ú/ÒÔÓ�ØòÒoÜ`ÑXÜÌÜÛÑcÓ}ÎÕÒÔÖ6�lÞ�ËLÊiÎÌÐ/Ñ3�dÑ×ì�Ñ��s��ÎÕÊÛÒÔØ�Ø�ÑXÊcæ¥�	Ð/Ñ8���ÔÙ�ÜÛÎÕÑXÊ
`Ó/Ú/ÒoÓ/ØiÒÔÜ	Ú/Òðì�ÒÔÚ/ÑXÚ_ÒoÓ�ÎÌË�Î10�Ë�Ú/ÒÔÜ¥ÎÕÒoÓ-�XÎ	Ü¥ÎÕÑXã/Ü�Ä
\jÒÔÊÛÜÛÎ�!����ÔÙ�ÜÛÎÕÑXÊÌÜ`ÖLÊÛÑçÞ�Ë�Ù/Ó/ÚâÞ�Ë�ÊfÑ¤Ö6�äÐ@ÜÌÒoÚ/Ñ¿ËLÞ�Ö.0�Ö�Þ�ÑcÊcæ]�	Ð/ÒÔÜHÒoÜ�Ú/Ë�Ó�Ñ,ÒÔÓâãÖLÊÌÖ6���oÑ���ÎÕËFÎÌÐ/Ñ
Ù/Ó/ãÖ�� ��ÒoÓ/ØW>�Å�Æ�C/ÒoÓ�ÎÕÐ/Ñ/t6v�wDxPyNz�{R|R}7z~R~RtîãÖ6� ��ÖLØ�Ñ§ænÇ�Ð/ÒO�ÔÑ�ÎÌÐ/ÒÔÜjÒÔÜ�Ö�Ë�Ó�ÑQÈ*Ú�ÒÔÍ`ÑcÓ/ÜÛÒÔË�ÓÖ���Í`Ñ¤ÖqÈ
ÜÌÙ/ÊÛÑcÍ`ÑcÓ}ÎP!®ÎÌÐ/ÑÉ���ÔÙ/Ü¥ÎÕÑcÊÛÜ$ÖLÊÌÑeÊ8ÜÌËLÍ�ÑQ0.ÐÖ§ÎsÍ`ÒÔÜ��ÔÑ¤Ö§Ú/ÒÔÓ/Ø6�O�NË�ÊÌÑ×Þ�ÑcÊÌÊÛÑcÚ�ÎÕËêÖ§ÜNÎ10�ËqÈ*Ú/ÒoÍ�ÑXÓ/ÜÌÒoË�ÓÖ6�
���oÙ/ÜÛÎÌÑcÊÌÜ�!VÚ/Ù/Ñ�ÎÕË_ÎÌÐ/Ñ�Þ8Ö��XÎ�ÎÕÐÖ§ÎîÎÕÐ/ÑGÌPÍBÎ�Ì6Ïa���ÔÙ/Ü¥ÎÕÑcÊÛÜ=0.Ð/ÒO�äÐâÖLÊÌÑ�Ö6���cÑcÜÛÜÌÑXÚ@à��òËLÎÕÐ�ÑcÊ�ãÖLÊÛÎÌÜ
ËLÞsÎÕÐ�Ñ_ÎÕÊÛÒÔØ�ØLÑcÊiÜÌËLÞ�Î10�ÖLÊÛÑ�ÖLÊÌÑ_Ú/ÑcÜ��cÊÛÒÔà>ÑcÚ¡à�� ÎÕÐ/ÑXÒÔÊWÐ«Ö§Ó/ÚÒÑÓ�cË�Ë�ÊÌÚ�ÒÔÓÖ§ÎÌÑcÜ�Ö§ÎçÎÌÐ/ÒÔÜ`ÜÛÎÕÖLØ�Ñ§æ
�	Ð/ÊÌÑXÑQÈ5Ú/ÒÔÍ`ÑcÓ/ÜÛÒÔË�Ó/Ö6�����ÔÙ�ÜÛÎÕÑXÊÌÜîÊÌÑXÞ�ÑXÊ�ÎÌËG���ÔÙ/Ü¥ÎÕÑcÊÛÜ�0.Ð/ÑXÊÌÑçÖ6����ÎÕÐ�ÊÌÑcÑZ�cË�Ë�ÊÛÚ/ÒÔÓÖ�ÎÕÑcÜ�ÐÖ¤ì�Ñçà3ÑXÑcÓ
Ú/ÑXÎÌÑcÊÛÍ�ÒoÓ/ÑcÚ©Þ�ÊÌË�Í�Í`Ñ¤ÖLÜÛÙ/ÊÌÑXÍ�ÑXÓ}ÎÕÜ�!PÊÕÖ§ÎÌÐ/ÑcÊ$ÎÕÐ/ÖLÓíË�Ó�Ñ�Ë�Ê�Í`Ë�ÊÌÑiËLÞ�ÎÌÐ/ÑcÍ�à>ÑcÒoÓ/Ø�ÜÌÑXÎîÎÕË\ÖLÓ
Ö¤ì�ÑcÊÌÖLØ�ÑHì§Ö6�ÔÙ�ÑLæ4l*Ó©ÎÌÐ/ÑHÜÌÑ��cË�Ó/Ú©ÜÛÎÌÑcãa!;ÎÌÐ/ÑcÜÛÑiÎ10�Ë�È5Ú/ÒÔÍ`ÑcÓ/ÜÛÒÔË�Ó/Ö6�����ÔÙ/Ü¥ÎÕÑXÊÌÜ�ÖLÊÌÑ=�cË�Í�à�ÒÔÓ/ÑXÚ�ÎÌË
Þ�Ë�ÊÌÍïÎÕÐ/ÊÛÑcÑQÈ5Ú/ÒÔÍ`ÑcÓ�ÜÌÒÔËLÓÖ6�����ÔÙ/Ü¥ÎÕÑXÊÌÜ.ÒÔÓ,ÎÕÐ�Ñ;t6Ô�wDxPyNz��t({ÕxqzNÖB�X>�ÅH^�C;ãÖ6� ��ÖLØ�Ñ§æ
�	Ð/Ñ��äÐÖLã�ÎÌÑcÊ�ÜÛÎÕÖLÊÛÎÌÜ+0.ÒoÎÕÐ©Ö,ÜÌÐ�Ë�ÊÛÎ�Ú/ÑXÜE�cÊÛÒÔã�ÎÌÒÔË�Ó�Ë§Þ�ÎÌÐ/Ñ��cË�Ë�ÊÌÚ/ÒoÓÖ§ÎÌÑ�Ü���ÜÛÎÌÑcÍ`ÜîÙ�ÜÌÑcÚ±æ;�	Ð/ÑcÓ
ÎÕÐ/Ñ$Ö��ÔØ�Ë�ÊÛÒoÎÌÐ/Í�Ü�Þ�Ë�Ê�à3ËLÎÌÐ¿ÜÛÎÌÑcã/Ü.ËLÞ;ÎÌÐ/Ño���oÙ/ÜÛÎÌÑcÊÛÒÔÓ/ØHÖ§ÊÌÑ�ã/ÊÛÑcÜÛÑcÓ}ÎÕÑXÚ\ÜÌÑXãÖLÊÌÖ§ÎÕÑ��O�B!�Þ�ËB���oË�0�ÑXÚ,àR�
ÎÕÐ/Ñ$Ñ×ìLÖ��ÔÙÖ§ÎÌÒÔË�Ó,Ë§ÞPÎÌÐ/ÑsÎÕË�ËB�ÔÜ�à/ÖLÜÌÑXÚ\Ë�Ó3×_Ë�Ó}ÎÌÑÉØ�ÖLÊ��ÔËHÚÖ�ÎäÖ�æ
l*ÓíË�ÊÛÚ/ÑcÊsÎÌË_ÊÛÑcÚ/Ù-�XÑ`ÎÌÐ/Ñ`ÖLÍ`Ë�Ù/Ó}Î�ËLÞ�Þ8Ö��LÑZ���ÔÙ�ÜÛÎÕÑXÊÌÜ�ÒÔÓ�ÊÌÑcÖ6��ÚÖ§ÎÕÖN!:lNÒÔÓ}ìLÑcÜÛÎÌÒÔØ}Ö�ÎÕÑcÚ©Ù/ÜÛÒÔÓ/Ø_Ö
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fµ·¦%¬±«L¼%°f²�®jÚ�¹�¶²±°¼�»�f°¼�Êáª�°f¦÷¿¥°.®Z¬	»�²±«k¦�ÑÀ¨±ª�°J®Z¦�Ñ·»%¹+®Z²è¼�«L¬º¨�²	«LÚ�»%¨±«Lµ·¦%¬M«k¦Ü¨�ª�°¬±°Þ¼�°.®pÁ¬ÐÚx
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° ° Ä Å0ÆjÇ é Ä Å	Å ë"Ì °�Ó·°f¦¸¨±¬fÎLÏ£ª�°É¬	°fµ·¦�¼Þ¬�®j¿À¯�¹k°êµ·¦¸¨2®Z«k¦�°f¼Y®)¦v»�¿ÕÚÛ°f²×µZ½0¬±«kÑ·¦0®Z¹v°�Ó·°f¦¸¨±¬�´
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@ B Ý ÛN� â ÛQBU¶ @ BUM�M�ÛhØ ÝQPc· ÛQ� â ÛNBU¶ @ BUMpM+ÛFØ Ý D > Û E Û ÝA@ MSBaÛ E ÔßÖ¸J > DS¶hÔ @ ÖCBdD§ÔßÛ¹BaÛNMWDUÔ @�Þ ÛhØ � ¶��dD > M+Û E
ÝA@ BUM�Ø×Û R Ý Ô > DVB E Û E í@î��ºJ > DSM L ÛQBXÔ Ý DS¶Q¶hÖ >AE`@ BUMqÔßÖqÔA�aÛ @\>HÝA@ äFÛ PO� �aÛ L Ö Ý Ô»¶FÖ LsL ÖCBaØ � â Ý Û E
M�ÛFØ Ý D > Û'¼�Ö+Ø � DV¶ >1� ØFD LY@\E Û,J Ö >åÝ1L D+Ø�Ø�DVB E DSMWD > Ö Ý ÛtJ Ö > Ø½D > M�Û,J > DSM L ÛNB�Ô Ý â ¼qÔßÖc¾S¿C¿C¿C¿ � D Ý Û R
¼dD @\>sÝQP �tMWD > Ö Ý Û @×Ý Dp¼�Ö�Ø ��Ý DV¶Q¶��dD >1@FE ÛÓÖ � Ô�D @ B�Û E J > Ö L Ý ÛQDoXåÛhÛ E�P ��MWD > Ö Ý ÛsM�ÛhØ Ý �dD Þ Û2ÔA�aÛ
D E�Þ DSBXÔ�DVM�ÛJÖSJ � Û @ BUM4BaÖCB?R�ÔßÖoÀ @ ¶VÁrX,� @ Ø�Ûp¼�Ö�Ø � DS¶ >Â� Ø½D Ls@FE Û�¶oDVBÃ¶FÖCBXÔ�D @ BÄJ > ÛFÛÅDS¶ >1� Ø½D LY@\E ÛSÁ
DÆBaÛ â > ÖUÔßÖoÀ @ B P � Ý ÖoÀ � M�ÛQB @ BU� @\�U@ Ô Ý Ô��aÛ�¼�Ö+Ø �?L Û >A@ äoDUÔ @ ÖCBT¼ > Ö�¶hÛ ÝmÝ Á�Ô���Ûp¼ > ÛQ¼dD > DUÔ @ ÖCB;ÖSJ
¼�Ö+Ø � DV¶ >1� ØFD LY@\E ÛÇM+ÛFØ Ýc@�ÝêÝA@ MCB @\] ¶oDSBXÔßØ �ÈL Ö > Û¸¶FÖ L ¼aØ @ ¶oDUÔsÛ E ÔA�dDSB;ÖSJtDSMWD > Ö Ý ÛaM�ÛhØ Ý Á~X,� @ ¶��
D > ÛìÖ � Ô�D @ BaÛ Ea�W�¸L ÛFØ�Ô @ BUM=ÔA�aÛZDSMWD > Ö Ý Û @ BqÔ��aÛ E Û ÝA@F> Û E�� â [ Û >NP
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@ BHJ > ÛFÛ Ý Ö�Ø â Ô @ ÖCB @×Ý/@ B E ÛN¼�ÛNB E ÛQBXÔBÖSJ @ Ô ÝbL Ö�Ø�ÛQ¶ â Ø½D > XåÛ @ MC�XÔ PÉ� ��Û Ý ÛQ¼UD > DUÔ @ ÖCB2ÖSJ�J > DSM L ÛQBXÔ Ý
ÖSJ EU@�[ Û > ÛNB�ÔãØ×ÛNBUM+ÔA� Ý�@ B Ý ÛQ� â ÛQB`¶ @ B`M¸M�ÛFØ Ý�@�Ý D > Û Ý â ØÕÔtÖSJKÔ��aÛ L Ö Þ Û L ÛNBXÔtÖSJKÔ��aÛZJ > DSM L ÛQBXÔ Ý
Ô�� > Ö â MC�ìÔ���ÛÊ¼�Ö > Û Ý ÖVJ�ÔA�aÛÊM+ÛFØ PË·�L D+Ø�ØSJ > DSM L ÛNB�Ô Ý�Ý â [ Û > Ø×Û ÝsÝ�> Û ÝA@×Ý Ô�DSB`¶FÛ6ÔsÖ-Ô��aÛ @F>�L Ö Þ Û L ÛQBXÔ
Ô��dDVB Ø½D > M�Û > ÖCB�Û Ý DVB E D > ÛáÔ���Û > ÛÌJ Ö > ÛsJ�D Ý ÔsÛ >NP(Í BU¶hÛáÔ���Û ÝA@ äFÛáÖSJ�Ô���ÛYJ > DVM L ÛNBXÔ Ý ÛÌÀ�¶FÛhÛ EaÝ
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� Û E ÖSBaÛÖ¶���Û Ls@ ¶oDUØ×Ø � Ö >,�W� â ÝA@ BUM×�aÛoD§Ô P èuB Ö >1E Û > ÔßÖ > Û4Ô >1@ Û Þ ÛZD Ý ÛQ� â ÛQB`¶FÛ @ Ô @×Ý BaÛN¶FÛ ÝmÝ D >Â�
ÔßÖ=Ö � Ô�D @ BÇJ > DVM L ÛNBXÔ Ý ÖVJfÔ��aÛHÖ >A@ M @ BdD+Ø�í@î�� Ö >Ê@ Ô Ý ¶FÖC¼ @ Û Ý X,� @ ¶��qÛNB E¸@ B¸DÖ¼ > Û E ÛhÔsÛ >ALs@ B�Û E
Ô � ¼�Û�ÖSJ � D Ý Û Ru¼dD @F>QPy� ��ÛìÔuX6Ö L Ö Ý Ô,¶FÖ LsL ÖCB¸X/D ��Ý ÔsÖsDS¶�� @ Û Þ ÛìÔ�� @�Ý D > ÛìÖ â ÔßØ @ BaÛ E¸� ÛFØ�ÖgX P
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� �aÛ · DSBUM�Û > kßlS¿Vm L Û4Ô��aÖ Ea> ÛN� â @F> Û Ý D×B â LO� Û > ÖVJ > ÛoDSM�ÛNBXÔ Ý q

à íHÛFÖoÀ � B â ¶FØ�ÛFÖ Ý1@FE ÛêÔ >1@ ¼U��Ö Ý ¼U�UDUÔßÛ G^E î �BÜ IÌq�� � D Ý ÛÓî G î'á'�OÁãâcÁ � ÁãärI»DSB EÔ@ Ô Ý ¼dD > Ô
ÖSJ�Ô��aÛ Ý â MWD > Ru¼U�aÖ Ý ¼U�dD§ÔßÛ � DS¶�å � ÖCBaÛ P

à í@ît�æ¼�Ö�Ø �?L Û > D Ý ÛSqÉ��BZÛQBaä �?L ÛZX,� @ ¶�� @ BvÔ��aÛÖ¼ > Û Ý ÛQB`¶FÛ=ÖSJ E î �BÜ �dD Ý ÔA�aÛ¹D �`@ Ø @ Ô �
ÔßÖ ÝÂ� BXÔA�aÛ Ý1@ äFÛODc¶FÖ L ¼aØ×Û L ÛNBXÔ�D >Â� ¶FÖS¼ � ÖVJÕD ÝA@ BUM�Ø�ÛÌR Ý Ô > DSB E Û E í@î��úÔßÛ L ¼aØFDUÔßÛ P
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¼aØFDS¶FÛ EÇ�W� DÖ� �?EU> ÖCM+ÛQBaDUÔsÖ LpP è.J�D E`E î �BÜT@×Ý D EUE Û E ÔsÖ¹DÖM > ÖgX @ BUM Ý Ô > DSB E ÖSJ�í@î��
Ô���ÛZ¼�Ö�Ø ��L Û > D Ý Û @ B E â ¶hÛ EðÝ1� BXÔ��aÛ ÝA@�Ý ÖSJËBaÛNX í@ît� @×Ý-Ý ÔßÖC¼`¼�Û E�P

à Üy>A@\L Û > q,� Ý ��Ö > Ô�í@î��çJ > DVM L ÛNBXÔ GÂè h RÂ¾ h � D Ý Û Ý ItX,� @ ¶��Ô¶FÖ L ¼aØ×Û L ÛNBXÔ Ý ÔA�aÛ=Ô�D > M�Û4Ô
Ý Ô > DSB E J > Ö L X,� @ ¶��ðÔA�aÛ ÝÂ� B�ÔA�aÛ Ý1@×Ý ÖSJKÔA�aÛ�¶FÖC¼ �vÝ Ô�D > Ô ÝQP è�Ô�¶oDSB�¶oD >A>1� D > D EU@ ÖWDS¶hÔ @�Þ Û
G Ö > Ö+Ô��aÛ > I�Ø½D � ÛhØ P
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Ý ¼�ÛQ¶ @\] ¶�Ô � ¼�Û-ÖSJ � D Ý Ûr¼dD @F> DS¶Q¶hÖ >AE`@ BUMtÔsÖHÔ��aÛb¶��aÛ Ls@ ¶QD+Ø â Ý Û E×@ B Ý ÔßÛN¼ÓÖSBaÛ PË� �aÛ Ý ÛN� â ÛQBU¶ @ BUM
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J Ö >�E ÛhÔsÛQ¶hÔ @ ÖCB�Á��aÛNBU¶FÛ¹B�Ö L D > å+Û >sÝ D > Û > ÛQ� â @\> Û E�P �ç¼dDUÔsÛQBXÔ�J Ö > Ô��aÛ @ BXÔ >1@ B Ý1@ ¶ @FL DSM @ BUMeÖSJ
í@ît�ìXbD Ýy] Ø×Û Ec�W�eÙ D ÝmÝ D >1EÇýQþ�ÿ�����G è L ¼�Û >A@ D+ØdäåÖ�Ø�Ø×ÛNM�ÛgI @ B è fCfCh DSB E M > DVB�ÔsÛ Es@ B è fSfCf kßl ï m P
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velocity

detector
chip

technical data:

fragment length

pixel for each readout period
MEDUSA calculates the signal in every

sample data:

concentration
diffusion

Result of velocity sorting algorithm

All pixels at a given time

One pixel over complete runtime

Raw data (pixel number, voltage)

Output formats:

MEDUSA
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