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¾�§2´k¦�¯�¹�±l·B·k¸r¾�§�·R²rµ�¶r¯l¾�µJ±$°Ç·k±$´k¸r³Y±f´Bµ\¯N¶½2¯N³k³B§�2´kµ�¯l¶�ÂdÈ~¦rµ�°\§�±6¾�¯l³B§w
¯l¾�»r°�§2î�¾�§2´B¦r¯^¹½µ�¶�Ül¯l°�Ül§g·�´B¦r§
·k±$´k¸r³Y±f´Bµ\¯N¶�
¸r³kÜN§�¾�§�±N·_¸�³k§g¹�È~µ\´k¦�±6�±$°�µ\²r³Y±f´B§�¹½°\µ�Ñl¦d´~·_¯N¸r³B
§�²�§2É�¯N³k§�¾�¯l¸r¶d´Bµ\¶rÑ&§�±NY¦�å�µJæ�ç ¯l¶�µ@´Y·
´kµ�°\§�è Ì$éUÐ
¥;¦r§ ¶�¸r¾8²�§
³�¯lÉw»�µ@î^§
°J·&â�³Bµ\¶�ÑÖ±$´½±$¶ú±$¾�»r°�µ@´B¸�¹^§ §gÛN¸�µ\Üf±$°�§
¶d´�´B¯�¯N¶r§ ç «Mæ+µJ·�³k§
É�§
³B³k§g¹ ´B¯Ö±N·

°\µ�Ñl¦d´M¼�µ�§
°J¹õ±$¶�¹ÚµJ·½±$¶úµ�¾�»T¯N³_´Y±$¶d´�â�ÑN¸r³k§
Åj¯lÉáÅj¾�§�³kµ\´�É�¯l³�´B¦r§ À ¨R©yª9ÐR¥;¦rµ�·½Üf±$°�¸r§}
±l¶�¹^µ\³B§�2´k°�¼/²�§
¹^§2´B§
³B¾�µ\¶r§g¹�±l·;³Y±f´kµ�¯&¯$É�´k¦r§�´B¦r³k§�§�
±$°�µ�²r³B±$´kµ�¯l¶�2¯l¶T·M´Y±$¶d´B·�Ð�¨>¦�±$¶r¶�§
°J·;È~µ@´B¦�±�·k¾�±$°�°�°\µ�Ñl¦d´M¼�µ�§
°J¹�±l³k§
Y¦�±$³Y±l2´k§�³kµ�Ô
§g¹�²d¼ °J±$³BÑl§&·M´Y±f´Bµ�·_´kµJ
±l°���¸T!´k¸T±f´kµ�¯l¶T·y¯lÉ9´k¦�§&±l¾&»�°\µ\´k¸�¹r§ ¿ È~¦rµJY¦×µJ·w±l°\È;±F¼^·�±l¶×µ�¶N´B§
ÑN§
³
¶�¸r¾8²�§
³�¯lÉ>»rµ\î^§
°J·BÁ�±l¶�¹X¼dµ�§
°J¹X°�±l³kÑN§
³�¶r¯lµJ·k§�
¯l¶d´k³Bµ�²r¸^´kµ�¯l¶T·w±l²T¯fÜN§�ërÐ�Î�ç}«Mæ�Â�È~¦rµ�°\§�Y¦�±l¶r¶r§
°J·�È~µ\´k¦
°�±l³kÑN§9°�µ\ÑN¦N´M¼�µ�§
°J¹�§2î^¦rµ�²rµ\´�±y·M´B³k¯N¶rÑl§�³�¶r¯N¶^Åj°�µ�¶r§�±l³�²�§
¦�±FÜ�µ�¯l³�±l¶�¹�±l³k§>°\µ�¾�µ@´B§�¹�µ�¶�´B¦r§
µ�³�¹^¼�¶�±$¾�µJ9³Y±$¶rÑN§lÐ
«U´9µ�·�´B¦r§
³B§2É�¯N³k§;¹^§g·_µ�³B±l²r°�§�´B¯w¯N»T§�³B±$´k§>´k¦r§~�±$°�¯l³Bµ\¾�§2´B§
³�±f´9±$¶�±FÜl§�³B±lÑl§9°�µ�Ñl¦d´M¼�µ\§�°�¹&2°�¯N·k§�´B¯w´k¦r§~¹^§g·_µ�Ñl¶
Üf±$°�¸r§�¯$É�ÊFÎ�»rµ\î^§
°J·YÆ$ç «Mæ�Ð^¥;¦rµ�·RÑN¯N±$°�¦�±N·>¶�¯$´~ÛN¸�µ@´B§w²�§
§�¶�¾�±$´BY¦r§g¹�É�¯l³R´B¦r§wâ�³B·_´�Ó$ëlëNÕ�¹r±$´B±8´B±$Ø�µ�¶rÑ
»T§�³kµ�¯^¹ÇÂr²r¸r´�2¯l¸�°�¹�²�§�2¯l³B³B§�!´B§�¹�É�¯l³;´k¦�§�·_§g2¯l¶T¹½»�§
³Bµ\¯^¹�²�¼½³Y±$µJ·_µ�¶rÑ6´k¦r§�²rµJ±l·;ÜN¯l°\´B±lÑl§lÐ
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À µ�Ñl¦}§�¶r§
³BÑl§
´kµJ�§
°�§�2´k³B¯l¾�±$ÑN¶r§2´Bµ��·k¦r¯fÈR§
³Y·~±$³B§�µ�¶×2¯N¶N´B³B±N·M´~´B¯�¦�±N¹^³k¯N¶}·_¦�¯fÈ>§�³B·;ÜN§
³B¼�ÈR§
°�°�¸r¶T¹^§
³kÅ
·M´B¯�¯�¹½±$¶�¹�±l³k§;´B¦r§
³B§2É�¯N³k§�²T§g·M´~·_¸�µ@´B§�¹�´B¯8±l·B·_¸�³k§~É�¸�°\°�¸r¶�¹^§�³B·_´B±l¶�¹^µ�¶rÑ�¯lÉÇ´k¦r§w¹^§2´B§�!´B¯l³>³k§g·_»�¯l¶�·k§lÐ�«c¶

±N·_§�¯lÉ�´k¦r§8´kµ�°\§ À ¨R©�ª�Â�´B¦r§
¼�µ�¶}±l¹r¹rµ@´Bµ\¯N¶}¾�±$³BØ�±�·k»T§g2µJ±$°�²T§�¶�Y¦r¾�±$³BØ�·B2§�¶�±$³Bµ�¯�ÂT·kµ�¶�2§�´B¦r§
¼ ±l³k§
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¾8¸�Y¦�¾�¯l³B§�2¯l¾�»�±N!´R´k¦�±l¶�¦�±l¹^³B¯l¶�·_¦�¯fÈ>§�³B·�ÂN°�§�±N¹�´B¯�¦rµ\ÑN¦r§
³;¦rµ\´�±$¾�»r°�µ\´k¸�¹^§g·
ÂT±$¶�¹�2¯N¶�·_§g2¸^´Bµ\ÜN§
°�¼
§
¶�¹6¸r»&±f´�¦rµ\ÑN¦r§
³�°�§
ÜN§
°J·�¯lÉ�¶r¯l¶rÅj°�µ\¶�§�±$³Bµ\´M¼y´B¯y²�§~2¯N³k³B§�2´k§�¹wÉ�¯N³�Ð�Ùr¯N³>ÊFÓ$Ã�¯l¸^´�¯$ÉTÃdÓfÌdë�Y¦�±$¶�¶r§
°J·�É�³k¯N¾
ÊgÎw±l2´kµ�Ül§R¾�¯�¹r¸r°\§g·
ÂN¯l¶r§R¯l³�¾�¯N³k§;
±l°\µ�²r³Y±f´kµ�¯l¶&2¯N¶�·M´Y±$¶d´B·�
¯l¸r°J¹&¶r¯$´�²�§R§
î�´k³Y±l!´B§�¹ÇÐ�©�°\´k¦�¯l¸rÑN¦&·k¯l¾�§
¯$É�´k¦r§g·_§�Y¦T±$¶r¶r§�°�·;�±$¶�²T§��±$°�µ\²�³B±$´k§�¹½µ\¶�»r³Bµ�¶�2µ�»r°�§lÂ�±l°\°Ç¯lÉ�´B¦r§
¾Þ±$³B§y§
î^
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 5% pixel and 3% mip uncertainty

 MC TBCern0806_01 + digitization

Ù�µ�Ñl¸�³k§�Ó^ê�÷~§g2¯N¶�·M´B³k¸T!´k§g¹®§�¶r§
³BÑl¼�·k¸r¾ ¿ ´k¯N»TÁ
±$¶�¹�´B¦r§>
¯l³B³k§�°�±$´kµ�¯l¶�²�§2´MÈR§
§
¶8³k§g2¯l¶T·M´B³k¸�2´k§g¹�±$¶�¹
²T§g±$¾ §�¶r§
³BÑl¼ ¿ ²T¯l´_´k¯N¾�Á>É�¯l³;§
°�§�2´k³B¯l¶�²T§g±$¾�·R²T§
Å
´MÈ>§�§
¶�Ê�ë�±$¶�¹�ÌdÎ�ïw§�ä8Ð

¥;¦r§½±l¾&»�°\µ\´k¸�¹r§½¾�§�±N·_¸r³B§�¹Öµ�¶º§�±NY¦ Y¦�±$¶rÅ
¶r§
°^µJ·�³k§g2¯N¶�·M´B³k¸T!´k§g¹�´B¯�´B¦r§~ç «Mæ×°�§
ÜN§
°jÂ$±$¾�»r°�µ@Å
´k¸�¹r§�·�²�§
°�¯fÈ�ërÐ�Î�ç «Mæ�±$³B§6³B§
¾�¯fÜl§g¹�É�³B¯l¾#´k¦�§
§
ÜN§
¶d´�Ð/Ù�¯l³�±$°�°;¯$´k¦�§
³Y·
Â9¶�¯l¶^ÅU°\µ�¶r§g±$³Bµ@´M¼�µ�·�
¯l³kÅ
³k§g!´B§�¹�¸�·kµ\¶�Ñ�´k¦r§�Y¦�±l¶r¶r§�°@Åc¹^§
»�§
¶T¹^§
¶d´y·B±f´B¸r³B±$Å
´kµ�¯l¶�¾�§�±N·_¸r³B§
¾�§�¶N´Y·
Ð
¥;¦r§�³B§�
¯l¶�·_´k³B¸�2´k§�¹�§�¶r§
³BÑl¼&·_¸�¾+±$Éá´k§�³�´B¦rµ�·

·M´B§
»�·ÚµJ·ú·_¦r¯fÈ~¶ µ\¶ÞÙ�µ\ÑTÐ�Ó ¿ ´B¯l»TÁ É�¯l³úÜf±$³Bµ\Å
¯l¸�·8§
°�§�2´k³B¯l¶Ö²T§g±$¾ §
¶r§�³kÑNµ\§g·
Ð�¥;¦r§�¾�§�±l¶º³k§
Å
·_»�¯l¶T·_§>µ�·�§2î�´k³Y±l2´k§�¹�É�³k¯N¾ ï�±l¸�·k·kµJ±$¶�âr´Y·�´B¯�´k¦�§
2¯N³k§�¯lÉ�´k¦r§&¹^µ�·_´k³Bµ�²r¸^´kµ�¯l¶T·y±l¶�¹ ·_¸�²^´k³Y±l2´k§�¹�²�¼
´k¦r§�¾�§�±l¶ §
¶r§�³kÑN¼Öµ\¶ ³Y±$¶T¹^¯l¾ß´k³Bµ�ÑlÑl§�³8§�Ül§
¶d´Y·
¿ ¶r¯Nµ�·k§gÁ9¯$É�´k¦�§y·B±$¾�§�³B¸r¶�Ð�¥;¦r§�§�¶r§
³BÑl¼&·k�±$°�§�µ�·
ârî^§�¹×²d¼�´k¦�§&¹^µ ��§
³B§
¶�
§8µ�¶}³k§g·_»�¯l¶T·_§�²�§2´MÈR§
§�¶
´k¦r§�Ê�ë�ïw§�äû±l¶�¹×Ó$ë>ïw§
ä�²�§�±l¾�ÂTÈ~¦rµJY¦}¾�µ�¶rµ@Å
¾�µ\Ô�§�·;´B¦r§�µ\¾�»�±N!´�¯lÉ�¶r¯Nµ�·k§�2¯l¶d´B³kµ�²r¸^´Bµ\¯N¶�·
Ð
¥;¦r§½
¯l¾�»�±$³BµJ·_¯N¶�²�§2´MÈR§
§�¶º²T§g±$¾4±$¶T¹Ö³k§
Å

2¯N¶�·M´B³k¸T!´k§g¹�§
¶r§�³kÑN¼�µ�·�·_¦r¯fÈ~¶�µ�¶ Ù�µ�Ñ�Ð�Ó ¿ ²�¯$´_Å
´k¯N¾�Á2Ðw¥;¦�§8Ñl³B§
§�¶ ²�±$¶T¹ µ\¶T¹^µ��±f´B§�·�´k¦r§&¸r¶�
§
³kÅ
´B±lµ\¶d´M¼½³B§
ÑNµ\¯N¶�É�³B¯l¾ ´k¦r§��±$°�µ\²r³Y±f´Bµ\¯N¶½¾�§�±N·_¸�³k§
Å
¾�§
¶d´B·�ÂN±l¶�¹6´k¦r§~²r°�¸r§�°�µ�¶r§�2¯N³k³B§�·k»T¯N¶�¹r·�´k¯�¹rµ\ÑlÅ
µ@´Bµ\Ô�§�¹�·_µ�¾8¸�°�±$´kµ�¯l¶�·yµ\¶T2°�¸�¹^µ�¶rÑ�ÜF±l³kµ�¯l¸T·�§
î�»�§
³Bµ\Å
¾�§
¶d´B±l°>§ ��§g!´B·�ê&³k§g±$°�µ�·_´kµJ�Ñl§�¯l¾�§2´B³k¼�±$¶�¹º¾�±$Å
´k§�³kµJ±$°�²r¸�¹rÑl§2´�¯$É>²T§g±$¾�µ�¶�·M´B³k¸�¾&§�¶d´B±f´Bµ\¯N¶X±l¶�¹
À ¨R©yª9Â�·_§�¶�·_µ\´kµ�Ü�µ@´M¼û¦r¯l°�§�·/¹^¸r§õ´B¯®§2îr2°�¸�¹^§g¹
2§�°\°J·
ÂÇ°�§�±lØf±$Ñl§8¯$É>·B2µ�¶d´kµ�°\°J±f´Bµ\¯N¶}°\µ�Ñl¦d´w´k¯�¶r§
µ�Ñl¦rÅ
²T¯N³kµ�¶rÑ}
§
°�°�·�Â�å^µ�æ>ç)·k±$´k¸r³Y±f´Bµ\¯N¶�Â�»rµ\î^§
°R·M´Y±f´kµJ·_Å
´kµJ
·�Â>§�°\§g!´B³k¯N¶rµ��¶r¯Nµ�·k§lÂ;±$¶T¹Úå�µJæ�ç ¹r±l³kØ/
¸r³kÅ
³k§�¶d´�Ð�«c¶r¦r¯l¾�¯NÑl§
¶�§
µ\´kµ�§�·�¹^¸r§�´k¯�Üf±$³B¼dµ�¶rÑ�å�µJæ�çÞ»r³B¯l»�§
³k´kµ�§�· ¿ °\µ�Ñl¦d´M¼�µ\§�°�¹�ÂN·B±f´k¸�³B±$´kµ�¯l¶&²T§�¦�±FÜ�µ\¯N³�Âf¶r¯Nµ�·k§
±$¶�¹º¹�±$³BØX2¸�³k³B§
¶d´YÁ�±$³B§�´B±$ØN§
¶Öµ�¶N´B¯×±l�2¯N¸r¶d´8±l·�ÈR§
°�°�Â�²�±N·_§g¹Ö¯l¶Ö´k¦�§½
±l°\µ�²r³Y±f´kµ�¯l¶Ö¾�§�±N·_¸�³k§�¾&§�¶d´B·
¹^§�·B2³Bµ�²T§g¹�±l²T¯fÜN§lÐ
¬�î^»�§�!´Y±f´Bµ\¯N¶�·yÉ�³k¯N¾ ·_µ�¾8¸�°�±$´kµ�¯l¶�·�·k¦r¯fÈ®»�§
³kÉ�§�!´�°�µ�¶r§�±l³kµ\´M¼lÂÇÈ~¦rµJY¦�µ�·�§
î�»�§�2´k§g¹�·kµ�¶�2§�µJ¹^§
¶d´kµJ
±l°

É�¸r¶�2´kµ�¯l¶�·>¦�±FÜl§�²T§�§
¶�¸�·k§�¹&É�¯N³>·kµ\¾6¸r°J±f´kµ�¯l¶�±l¶�¹�
¯l³B³k§g!´kµ�¯l¶�¯lÉ�å^µ�æ>ç-·k±$´k¸r³Y±f´Bµ\¯N¶�Ð�ø�¯l¶^ÅU°�µ\¶r§g±$³Bµ@´M¼&¯$É
¯l³Y¹^§
³�Î � µ�·�¯l²�·k§
³BÜl§g¹�µ�¶�¹�±f´B±6É�¯N³;´k¦r§�¦rµ�Ñl¦�§�·_´�·_¦r¯fÈR§
³;§�¶r§
³BÑlµ�§�·�Â�²r¸^´�³B§
¾�±$µ�¶�·~·k¾�±$°�°\§�³>´B¦�±$¶�´B¦r§

±l°\µ�²r³Y±f´kµ�¯l¶�¸r¶�
§
³k´B±lµ\¶d´kµ�§�·�¸r»�´k¯�ÃNë9ïw§
äí²�§�±$¾Þ§
¶�§
³BÑl¼lÐ>¥;¦r§�§2îr2§g·k·�¯$É�³k§g2¯l¶T·M´B³k¸�2´k§g¹½§�¶r§
³BÑl¼�µ�¶
¹r±f´Y±�È�Ð ³gÐ ´�Ð�·kµ\¾6¸r°�±$´kµ�¯l¶�·�¦T±FÜl§�²T§�§
¶�É�¯l¸�¶�¹X´k¯ ²�§�¹^¸r§�´k¯}
¯l¦r§�³k§�¶d´�¶�¯lµJ·_§NÂ�È~¦rµJY¦�¦T±l·�¶r¯l´�²T§�§
¶
·_µ�¾8¸�°�±$´k§�¹�Ð9Ùr¯l³>´k¦�§�·k§�
¯l¶�¹½¹r±f´Y±�´Y±$Ø�µ\¶�Ñ8»�§
³Bµ\¯^¹ÇÂr
¯l¦r§�³k§�¶N´R¶r¯lµJ·k§w
¯l¸r°J¹�²�§y³B§�¹r¸�2§g¹�´k¯&¸r¶�
³kµ\´kµJ
±l°
°\§�Ül§�°�²�¼�¾�¯�¹rµ@âT�±f´Bµ\¯N¶�·;¯$É�´k¦r§�³B§�±N¹^¯l¸^´~§�°\§g!´k³B¯l¶�µ��·
Ð
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æ9µ�¯l¶�·_¦r¯fÈR§
³Y·�É�³k¯N¾�²T§g±$¾-§�¶r§
³BÑlµ�§�·y²T§
´MÈ>§�§
¶ÖÕ�±l¶�¹ÖÓ$ë9ïw§
ä�±l³k§&·M´B¸�¹^µ�§�¹X¸�·_µ�¶rÑ 2¯N¾8²rµ�¶r§g¹×¹r±$´B±
´B±lØl§
¶×È~µ@´B¦}´k¦�§6¬R¨R©yª9ÂT´k¦r§ À ¨R©yª ¿ È~µ@´B¦�Ó$Ã½°�±F¼N§
³Y·
ÂT·_§�§8²�¯$´_´B¯l¾�¯lÉ�Ù�µ�Ñ�Ð�ÊgÁ�ÂÇ±$¶�¹�´B¦r§6¥�¨Rç×¥�Ð
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 / ndf 2χ  0.06 / 5
 πall 

a  0.03± 0.97 
 πall 

b  0.29± 0.33 

 / ndf 2χ  0.06 / 5
 πall 

a  0.03± 0.97 
 πall 

b  0.29± 0.33 
 / ndf 2χ  0.07 / 3

 
CALOR+FLUKA+M

a  0.01± 0.99 
 

CALOR+FLUKA+M
b  0.11± 0.02 

 / ndf 2χ  0.07 / 3
 

CALOR+FLUKA+M
a  0.01± 0.99 

 
CALOR+FLUKA+M

b  0.11± 0.02 

 / ndf 2χ  4.61 / 3
 

GHEISHA
a  0.01± 1.04 

 
GHEISHA

b  0.12± -0.52 

 / ndf 2χ  4.61 / 3
 

GHEISHA
a  0.01± 1.04 

 
GHEISHA

b  0.12± -0.52 
b)

Ù�µ�Ñl¸�³k§�Ãrê�¥�¯l»�ê½÷�§�2¯N¶�·_´k³B¸�!´B§�¹º§�¶r§
³BÑl¼XÉ�¯l³�±$°�°
·_¦r¯fÈR§
³Y·8·_´B±l³_´Bµ\¶�Ñ×±fÉá´B§
³&´k¦r§�¬R¨R©yª ¿ ·_¯N°\µJ¹�Á6±$¶�¹
´k¦r¯d·_§�È~¦�µ�Y¦ºµ�¶/±l¹�¹^µ@´Bµ\¯N¶ ±$³B§½2¯N¶d´B±$µ�¶r§g¹Öµ\¶Ö´B¦r§
À ¨R©�ª ¿ ¹r±l·k¦r§�¹TÁ�É�³B¯l¾ Êgë9ïw§
ä�����Ð >¯l´_´B¯l¾�ê
¨>¯l³B³k§�°�±$´kµ�¯l¶}²�§2´MÈR§
§�¶�³B§�
¯l¶�·_´k³B¸�2´k§�¹X±$¶�¹X²�§�±$¾
§
¶r§�³kÑN¼XÉ�¯N³�����²T§g±$¾�·&²T§
´MÈ>§�§
¶ÚÕX±l¶�¹/Ó$ë9ïw§�ä
É�¯l³;¹r±f´Y±8±$¶T¹�´MÈ>¯6¹^µ���§
³B§
¶d´~·_¦�¯fÈ>§�³�·_µ�¾8¸�°�±$´kµ�¯l¶�·�Ð

¥;¦r§�¬R¨R©yª/µJ·�¸�·k§�¹�±l·�±½»�³k§
ÅU·k¦r¯fÈR§
³�ÜN§2´B¯�µ�¶
¯l³Y¹^§
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