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 syst.

ZEUS (prel.) 99-00 CC e+p
SM CC e+p with CTEQ5D [NLO]

ZEUS (prel.) 98-99 CC e-pZEUS (prel.) 98-99 CC e-p
SM CC e-p with CTEQ5D [NLO]

ZEUS (prel.) 99-00 NC e+pZEUS (prel.) 99-00 NC e+p
SM NC e+p with CTEQ5D [NLO]

ZEUS (prel.) 98-99 NC e-pZEUS (prel.) 98-99 NC e-p
SM NC e-p with CTEQ5D [NLO]

ACBDBFEHGJIDKDLNMPORQTS
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KNZ*[*» ¼�gDEH\3\3ZihkjKN[�l%m|»�E^\3[�mnLDZ/LoKDLFIqprGHZ*d
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LNZ/LsEJtvuwZ*[�MnG^Z/E¯¼kgxQnVWE^ZicyEH[�dRKFLNM|»�fRKNZ*[�» ¼kgDLDE^\3\3Z&»�EHLFIzM{Z*M{Z/L|I'¹�»wLNZ*M|¹}\�E^~{Z���ts��KDG¯» jKNB�Z*[�\3[*¹}M|»�f
K�¹{IN[�¹}\
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VW¾{¿�À�Z/KD\�¿ ¼�gNZ�ÁWG^Z*dR\3[�mnLNZ/LÂ½3Â(Ã#L'¼kgN[�m{\3[�mnLbÄ�ÅeÆeÇÈGJE^Z*M{\wEHtvÉ�m{[�ID��Z/¿3\3Z/L�~{mnLsÊC¾{t�BFKN[�MNËnEJt � \�¾{IN\3\3Z/EHG
Ì ¾{gN[�Z/LNh-Z/GHIxQ�VW¾{¿wÍ�Z/G j¾{LDIDZ�EH¿3\�KDLNM{Z*h j¾{gN[�Î
S�Ê�Z*dR\�¾}[ÏM{[�m{ÐWKDLDI���EH[�IPEHLzZ*\Ñ��¾�~{mnLÒINZ/tÔÓ�EHLNM{B�Z/¿ ¼kgDG^Z/K�½
LDE^M{Z*[PÕ%ÅeÖ�×�Ø¢KDt�¿�¼�gDG^mn¿�¿3Z/LaÙÚ¿�E^Z/gNZ�A�BDB�EHGHIDKDLDM�ÛRQH��ÜkQ
VW¾{¿|Ä�ÅeÆeÇÝEH¿3\�Z/EHL>��Z/L]\3[�KFtÞINZ*[��Fg
ßR¿�EHdà¾{GHEJ¿ ¼�gNZ/L>Í�[�KDLDIFGH¾}M{Z/LNh-m{[�¿ ¼�gRKDLNMát�E^\�IDZ/t¨�(�âZ´¼�d(Ë%M{[�m{Ð{Z
Ì Z/¿ ¼�gDGHZ/KDLDE^M{Z*[�¾{LFGH¾}M{Z/Lsã/KN[rpr[�h-m{[�¿ ¼�gRKDLNM�INZ*[���Z/EHGÁ¼�gNZ/LN��g]ße¿�E^dPZ/EJLNZ*[rEHL
\3Z*[�LD¾}\�E^mnLF¾{G^Z/LqÍ�Z/tsZ/EHLF¿ ¼�gD¾}h-\

A�BFBFEHGHIDKFLNM�ÛRQH�}UFVWE^Z�ä�¾{ID[�mnL�½ÑÁWG^Z*dR\3[�mnL�½Ñå|EHLNMº½çæ|LDGH¾}M{ZWB�Z/EÏÄ�ÅNÆRÇèEHL�ÊC¾{t�BFKN[�Mº½ Ì ¾{gD[�Z/LNh-Z/GHI�EH¿3\�Z/EHL
jKNB�Z*[�¿3Z´¼kgD¿WéPEHG^mntsZ*\3Z*[�êCt�h-¾{LNM|tsZ/¿�¿3Z/LFINZ*[�ë�Z*�D\3mnL�½Ñlr[�m{\3mnL�½�ìâmnGHGJEHINZ*[/ËDINZ*[WINZ/L�uwmnG^dR¿��F¾}[�díKDtshÚ¾{¿S½
¿3Z/LDIoEHL�Z*\ç�â¾ÒO}��tî��EHZ*h�ZCM{Z*BF¾{KN\r�CKN[�INZ{Q]A�KNh#INZ/tïlrgNm{\3mÒ¿�E^Z/g
\rt�¾{L|LNZ*B�Z/LqIDZ*[rM{[�m{Ð{Z/L Ì Z/¿ ¼�gFG^Z/K�½
LDE^M{Z*[�¾{LFGH¾}M{Z�LNm�¼�gðID¾{¿�Ä�ÅNÆRÇZ½�Í�Z/GÑj¾{LDINZ{Ë(INZ/Láã/Kòñ�Å�×�ØóM{Z/g�jm{[�E^M{Z/Láuwm{[�B�Z/¿ ¼�gDGHZ/KDLDE^M{Z*[�Õ�ÅeÖ�×�ØiË(IDE^Z
��[k¾}BD[�Z/LDL
BF¾{gDL Ì ¾{gN[�Z/LNh-Z/GHIbKDLFIbEHtôÊ�EHL]\3Z*[�M{[�KDLDI�INZ/LíõÏGHKDMngD¾}h�Z/LbõFKDgDGH¿3B jKN\3\3Z/GöQ
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ÛsVW¾{¿Cpw�e�(Z*[kEHtsZ/L
\

¾{KD¿sjKNB�Z*[�ÛàÎn�{�oõNm{[k¿ ¼�gNZ*[kLí~{mnLáO{�}�q��LF¿3\�E^\�KN\3Z/Lí¾{KF¿�Û{÷�ëâj¾{LDINZ*[�L�ã/KN[�uwZ*[�hkjKDMnKDLNM�ã/Kí¿�\3Z/GHG^Z/LxQ#Ä�ÅNÆRÇ
��KD[�INZs�/�{÷{��¾{GH¿�¿3Z/G^BF¿3\�¿�\ j¾{LDIDE^M{Z � \�E^h-\�KDLNMÒB jKD[�M{Z*[�GHE¯¼kgNZ/L�Ó�Z´¼kg]\�¿CM{Z*M{[ jKDLDIDZ*\*Q
Ä�ÅNÆRÇZ½ÑÊ�¾{tzBFKD[�Ms��E^[�Ib¾{KF¿ jm}X(Z/L
\�GHE¯¼kgNZ/LáøáE^\3\3Z/GHLíùFLD¾{LNã/E^Z*[�\�KFLDI�ã/Ká�}�]úû~{mnt Ì KDLDIíKFLDI�ã/Kü�*�]ú
~{mnLóINZ*[ � \�¾{IN\�Ê�¾{t�BFKN[�MaM{Z*\3[k¾}M{Z/LxQ�V�Z*[|�]¾{gN[�Z/¿3Z*\�¾}\oB�Z/GÑj¾{KNh-\Ò¿�E¯¼�g¢¾{KDhCZ*\ç�â¾<OnSà�òøáE^mNQ�V�øýB�Z/E
Z*\ç�â¾»�4În�{�ðÄ�ÅNÆRÇD½çøáE^\�¾}[�B�Z/E^\3Z*[�Q�Ä�ÅNÆRÇyEJ¿3\�øáE^\3MnGHE^Z/IáINZ*[CÊCZ*[�t�¾{LFLí~{mnL»Ê�Z/GJt�gNmnG^\3ãê½�Í�Z/t�Z/EHLD¿ ¼kgD¾}h�\
V�Z/KN\�¿ ¼kgNZ*[CõDm{[�¿ ¼�gRKDLNMn¿�ã*Z/L]\3[�Z/L<ÙÚÊ�ÍWõ�ÜkQ
¶P·�þ ÿáº����
p�EHLNZ Ì ¾{¿�EH¿ih jKN[�ID¾{¿�õNm{[�¿ ¼kg
KDLDMn¿3�D[�m{M{[�¾{tqtô~{mnLüÄ�ÅeÆeÇèEH¿3\�IDE^ZWM{[�m{Ð{Z�ä�¾{IN[�mnL�½ÑÁWG^Z*d
\3[�mnL�½ � ��Z/E¯¼�gDZ*[�½
å|EHLNM��DLFGH¾}M{Z�ñ�Å�×�ØiËe��Z/GÁ¼�gNZ�¾{GH¿âZ*[�¿3\3Z*[�KFLDI|Z/EHLNã/E^M{Z*[�ìâmnGHGHEJINZ*[�½ � ��Z/E¯¼kgNZ*[�[�EHLDMNË}EJL|IDZ/t lr[�m{\3mnLNZ/L�M{Zê½
M{Z/L|ë#Z*�D\3mnLDZ/L���B�Z/¿ ¼�gDGHZ/KDLDE^M{\w�âZ*[�INZ/LxË]Z/EHLNZ��âZ/G^\Ñ�âZ/E^\�Z/EHLNã/E^Mn¾}[�\�EHM{Z�pw�e��Z*[�EHtsZ/L
\�E^Z*[�¾{LDGJ¾}M{Z�ID¾}[�¿3\3Z/GHGH\*Q
V�Z*[qñ�Å�×�Ø}½Ñ��KFLDLNZ/GÏgD¾}\PZ/EHLDZ/Lðê�tshÚ¾{LNMb~{mnLü�{Û{Û{�Wt KFLDIð��KN[�INZsEHt A�KNMnKD¿�\Ò�/�{�nSbh�Z*[�\�E^M{M{Z/¿3\3Z/GHG^\*Q
��t ÊCZ*[�BF¿3\|�/�{�}���CKN[�INZqIDZ*[oñ�Å�×(Ø"½ � ��Z/E¯¼�gNZ*[�[�EHLNMb¿3Z/G^B�¿3\PZ/EHLNM{Z*�âZ/EHg
\�KDLFIa¾{t �/�RQ	��dR\3m{B�Z*[o�/�{�e�
Z*[�¿�\�t�¾{GH¿�ë�KDt�EHLNmn¿�E^\�j¾}\�B(Z*m{B�¾�¼�g
\3Z*\*Q
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VWE^Zb�FGH¾{LD¾}[�Z/L�VC[kE^h�\3d}¾{t�tsZ*[kL ý5FR×�Ö�Ä^]bKDL
\3Z*[�¿3\ jKD\3ã*Z/L¢IDE^Z � �FKD[�tsZ/¿�¿�KFLNMáM{Z/GJ¾{INZ/LNZ*[q��Z/EHG¯¼kgNZ/L�EHt
uwm{[�� j¾}[�\�¿�B(Z*[�Z/E¯¼�g>INZ/¿À¼ÏÅ�½%Æ�½ÑVCZ*\3Z*dR\3m{[�¿*Ëw¾{GH¿�má¿3mnG¯¼kgNZ*[s��Z/EJG¯¼�gNZ/L#Ë�IDE^Z|KDL
\3Z*[�Z/EHLDZ/tÙâF¾�¼kgNZ/L<l%mnGH¾}[�½
��EHLNd{Z/GxIFE^ZWã*Z/L]\3[�¾{GHZzV�[�E^h-\3dà¾{t�t�Z*[��F¾{¿�¿�EHZ*[�Z/LxQ
VWE^Z ý5FR×�ÖCÄwB�Z/¿3\3Z/g]\P¾{KF¿�~REHZ*[PBF¾{KNMnG^Z/EÁ¼�gNZ/LxË#¿�E¯¼�gaLRKN[zEJLÈINZ*[�Í�[ jm{Ð{Z|KDL
\3Z*[�¿ ¼�gDZ/EHINZ/LDINZ/LÈV�[�EHh�\3d}¾{t	½
tsZ*[�LxQ]�nZ/INZ�INZ*[�~eE^Z*[réz¾{t�tsZ*[�LsB�Z/¿3\3Z/g
\�EHgN[�Z*[�¿3Z/E^\�¿w¾{KD¿rIN[�Z/EeBF¾{KNMnGHZ/E¯¼�gNZ/L#ËnG^Z/IDE^MnGHEÁ¼�g�M{Z*M{Z/LNZ/EHLD¾{LFINZ*[
KDt �/O}��üWM{Z/ID[�Z/g]\3Z/Láë�¾}M{Z/LüÙÚACBDBFEJGHIDKDLNMsÛRQ �nÜkQ
�{Z/INZaë�¾}M{ZòEH¿�\í¾{KD¿ífRKD¾{INZ*[�h jm{[�t�E^M{Z/LÝ�(Z/GHG^Z/L7¾{KNh-M{Z*BF¾{KN\*Ë�IDE^ZÈ¿�E¯¼kg ¿3Z/gDLNZ/LF¾}[�\�E^M¢IDKN[*¼�g IDEHZ»ë�¾}M{Z
ã/E^Z/gNZ/LxQâVWE^Zðë j¾{LNM{Z»INZ*[b��Z/GHG^Z/L¢Z*[�MnE^BD\�¿�E¯¼�gyINZ/¿�gF¾{G^Bó¾{KD¿|INZ*[�¾{LNM{Z/L j¾{gNZ*[�\3Z/L é�[�Z/EH¿3h-m{[�tbQr��LyINZ*[
ø�EH\3\3ZCINZ*[âéP¾{t�tsZ*[â¿�EHLDIsIDEHZ��(Z/GHG^Z/Lq¾{GHG^Z*[�IDEJLNMn¿ÏM{Z*\3Z/EHG^\*ËRKDt IDE^ZCV�KD[�¼�gNh jKDgN[kKDLNM�INZ/¿ � \3[�¾{gDG^[�mngD[�¿Ïã/K
Z*[�t jm{MnGHEÁ¼�gNZ/LxQ
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A�BFBFEHGHIDKFLNMòÛRQ �RU�VWE^ZaIN[�Z/E�ë�¾}M{Z/L ½�Ë`_CË7a Z/EHLNZ*[�ý]ÖCÄ}½ÑéP¾{t�t�Z*[/Q���L INZ*[b~{m{[kINZ*[�¿3\3Z/L éz¾{t�tsZ*[
EH¿3\|¿ ¼�gNZ/tq¾}\�EH¿ ¼�gyIDE^ZÈ�(Z/GHGH¿�\3[�KNdR\�KN[�t�E^\|INZ/t uwZ*[�GJ¾{KNhPINZ*[ � E^MnLD¾{GHID[ j¾{g]\3Z�M{Z*ã*Z/E^M{\*QiVCZ*[�EHLóINZ*[|ê�½
ë�¾}M{Z»Z/EHLNM{Z*ã*Z/EÁ¼�gDLNZ*\3ZÈé�[�Z/EH¿qã*Z/EHM{\�IDZ/L �3EHLFLNZ*[�Z/L Ì Z*[�Z/E¯¼�gz�}Z/EJLNZ*[béP¾{t�tsZ*[�KDtµIDE^Z j��X�LRKDLNM<INZ/¿
� \3[�¾{gDGH[�mngN[�¿*Q

��La��Z/IDZ*[��(Z/GJG^ZPB�Z*ùFLDINZ/L�¿�E¯¼�gá¿3Z´¼�gF¿ � E^MnLD¾{GHIN[ j¾{g]\3Z{ËDh-Z/GHINh-m{[�tsZ/LFINZPl%m{\3Z/L]\�EH¾{GJIN[ j¾{g
\3ZÒKFLDIíl%m{\3Z/L]\�EJ¾{G ½
¿3\3[�Z/E^h-Z/LxË(¿3m���EHZ�éP¾}\�gDmRINZ/Lzâ�j¾�¼�gNZ/L�ÙÚACBDBFEHGJIDKDLNMqÛRQTS{ÜkQ#VWE^Z � E^MnLD¾{GJIN[�j¾{g
\3ZP��Z*[kINZ/LðZ/EHLD¿3Z/E^\�EHMo¾{t �(Z/G ½
G^Z/LDINZzdà¾}�F¾}ã/EH\�E^~�¾{KD¿3M{Z/GHZ/¿3Z/LxQ�VWE^ZÒéP¾}\�gNmeINZ/LUâ j¾�¼�gNZ/LðKDLDI�Z/EHLDE^M{Z�INZ*[Ch-Z/GHINh-m{[�tsZ/LFINZ/L � \3[�Z/EHh�Z/Lá¿�EHLDI
EHLÈZ/EHLDZ/t A�B�¿3\�¾{LDIa~{mnL>ÛàÎUT Î�¼*t KFL]\3Z*[�BF[�mI¼kgNZ/LxË�IF¾{t�E^\P¾{Lü¿�E^Zq¿3Z*�F¾}[k¾}\�ÊCmI¼kgD¿3�F¾{LDLRKDLNMí¾{LDM{Z/G^Z*M{\
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ÛsVW¾{¿Cpw�e�(Z*[kEHtsZ/L
\

�âZ*[�INZ/L|d}¾{LDLxQNVW¾{IDKN[�¼kgbGÑj¾}Ð{\�¿�E¯¼kg|IFE^Z � Z/LD¿�E^\�EH~RE^\�j¾}\âINZ*[�éP¾{t�t�Z*[�L�EHL�IDE^Z/¿3Z/tîEHLDLDZ*[�Z/L Ì Z*[�Z/EÁ¼�gíKDt
ID¾{¿ � \3[�¾{gDG^[�mngN[iINZ/Líê�L]\3Z*[�M{[kKDLDINB�Z/IDEHLDMnKDLNM{Z/L|¾{LN�F¾{¿�¿3Z/L#Q
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Streifen
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Potentialdraht
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y
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y
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y
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Driftzelle (Querschnitt)

ACBDBFEHGJIDKDLNMÒÛRQTS
U��WKNZ*[k¿ ¼�gDLFE^\3\�Z/EHLNZ*[ÿý]ÖCÄ}½��(Z/GHGHZ{Q

õ jKN[�Z/EHLNZ��âZ/E^\3Z*[�Z Ì Z/¿ ¼�gD[�Z/E^BFKDLDMáINZ*[ÒéP¾{t�tsZ*[�M{Z*mntsZ*\3[�E^Z�KDLDIaIDZ*[�~{Z*[��âZ/LDINZ*\3Z/L�øá¾}\3Z*[�EH¾{GHEHZ/Lò¿3Z/E
¾{KNh	¦Y�4Î�§(KDLDI�¦Y�/÷�§�~{Z*[��CE^Z/¿3Z/LxQRV�EHZ���E¯¼kg]\�EHMn¿3\3Z/Lqé�Z/LFLNM{[ jm{Ð{Z/L|¿�EHLDI�EJLq�%¾}B(Z/GJG^Z�ÛRQ OPã/KF¿�¾{t�tsZ/LNM{Z*hÚ¾}Ð{\*Q
VWE^Z � ��KN[�[�Z*d{mnLD¿�\3[�KNdR\�E^mnLðZ*[�h�mnGHM{\zEHLÈtsZ/gN[�Z*[�Z/LxË#¾{KNh-Z/EHLD¾{LDIDZ*[�h�mnG^M{Z/LFINZ/L � ¼kgN[�E^\3\3Z/LxË#IFE^ZsIDE^Zs��LNh�m{[ ½
t�¾}\�EHmnLsINZ*[ � E^MnLD¾{GJIN[ j¾{g
\3Z�ã/Ks¿3m�M{Z/LF¾{LDL]\3Z/LqG^m{dà¾{GHZ/L � �FKN[�¿�\ jK'¼�d{Z/LbÙ(i%jhk�¿Â¡�lrm�¼*¾{G>mP[k¾�¼�dÒÁ�GHZ/tsZ/L]\kÜ
¾{KNh#�(Z/GHGHZ*B(Z/LDZâã/KoINZ*[ � ��KN[�EHLNh-m{[�t�¾}\�EHmnL�¾{KNhxéP¾{tqtsZ*[�Z*B�Z/LNZ�¾{GH¿ � Z*MntsZ/L]\�~{Z*[�¾}[�B�Z/E^\3Z*\*Q]V�Z*[âÓ�Z*d{mnL�½
¿3\3[kKNd
\�EHmnLD¿�¾{G^M{m{[�EH\�gDt�KF¿âIDZ*[Ëý]ÖCÄ�¿iEH¿3\�EHLbV�Z*\�¾{EHG#B(Z/E	¦Y�/�_§#ã/KbùFLDIDZ/LxQ

G%HnG%HIG�Hpo KqN Ssrtqu N S�v¬�!R)v!w�w U S��Xx QOy RzvXw/À N{U|N}V�UA~ S�Z3Ö�×ÏÄ7\
��t�uwm{[�� j¾}[�\�¿�B(Z*[�Z/E¯¼�g»B�Z*ùFLDIDZ/Lá¿�EÁ¼�g»ã*��EH¿�¼�gNZ/LÈINZ/LÈID[�Z/EÏ�FGH¾{LD¾}[�Z/LðV�[�EHh�\3d}¾{t�tsZ*[�L»EHLF¿3M{Z/¿�¾{t�\�~RE^Z*[
ø�mRIFKDG^ZCIDZ/¿ jêCB�Z*[�Mn¾{LNMn¿�¿�\3[�¾{gDGHKDLDMn¿�INZ*\3Z*dR\3m{[�¿�ÙÚÖ�×ÏÄ?��ÜkËeIDZ*[âZ/EJLNZC��Z/EHG¯¼kgNZ/LDEHINZ/L
\�E^ùDd}¾}\�E^mnLxË
M{Z/LD¾{KNZ*[/U
Z/EHLDZ�ÊC¾{ID[�mnL�½ÑprGHZ*d
\3[�mnLÂ½ � Z*�F¾}[�¾}\�E^mnLóG^Z/EH¿3\3Z/Ló¿3mnGHGöQr�nZ�ã*�âZ/E�ø�meIDKDG^ZbB�Z*ùFLDIDZ/L¢¿�E¯¼kg¢ã*��EH¿�¼�gNZ/Lèã*��Z/E
V�[�E^h-\3d}¾{t�tsZ*[�LaÙÚ¿�EHZ/gNZ�hkjKD[�INZ/LíEHLDLDZ*[�Z/L�VCZ*\3Z*dR\3m{[�¾{K'¼�g Ì EJGHIí�RQH��ÜkQ
�nZ/INZ/¿�ø�mRIDKFGxINZ/¿�Ö�×ÏÄ¤B�Z/¿3\3Z/g
\�¾{KD¿�ã*��Z/ExhÚKDLNdR\�E^mnLD¾{G(~{Z*[�¿�¼�gDE^Z/IDZ/LNZ/LíéP¾{t�t�Z*[�LxU
� 4îb"14.
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ÛRQ ÛqV�¾{¿S¼ÏÅ�½%Æ�½Ñpw�e�(Z*[kEHtsZ/L
\

ý]ÖCÄ�¾ ý]ÖCÄ�� ý]ÖCÄ�� ×(ÖCÄ
Ó�¾{IDEJKD¿ ¦ ¼*ta§ �/ORQ Î±½��{ORQ � �/ORQ Î#½��*�nÛRQ � �4ÎNQ Î#½C�/Oe�}Q � �/�RQ Î±½â�{ORQ �
cyEJLNd{Z/GH¾}dRã*Z*�D\�¾{LNã ¦ ts[�¾{IU§ �/ÛàÎ±½�Î]�{÷ �*�n÷W½rÎ]�{� �{�	½rÎ]�nS Û{Û}�N�P½âÛàÎ
S}÷

¦�+|§ S
QTS	½�O{�RQ Û �RQ �±½�O{�RQ Î ÷RQ �	½âOnS
Q � �/÷{�RQ �	½C��Sà�eQ O
ãê½Ñl%mn¿�E^\�E^mnL ¦ ¼*ta§ �/O{ORQ �±½��/ÛnS
Q Î �/÷{�RQ �	½C��S�ÎNQ � �/�{÷RQ O	½âOe�*�eQ � RP�/Oe��T �	½uRz�/ÛnSÏT O
�(Z/GHG^Z/L O}�}Î O{÷{O Û}�{� �/÷{�
� E^MnLD¾{GJIN[�j¾{g
\3Z �/O{OàÎ �/÷e�/O �/�}�{� �{Û{�
l%m{\3Z/L]\�EH¾{GJIN[ j¾{g
\3Z �4Î]O{� ��S}�àÎ Oe�*�{� �*�n�{O
Ê�u � E^MnLF¾{GHIN[ j¾{g
\3Z ¦ u�§ �/�{÷}� �/�{÷}� �/�{÷}� �/�nS}÷
uwmnGHKDtsZ/L ¦ �æ§ O{÷}� În�{� �}�{� �4În�
Í�Z*��E¯¼kg]\ ¦��}��§ �}� �/O}� �/�{÷ Sà�

�%¾}B�Z/GHG^ZPÛRQ ORUFc7E¯¼kg]\�E^M{Z�õ%ÓÏ��V éPZ/LDLNM{[ jm{Ð{Z/LxQ

� ��L»INZ*[PÓ�¾{IDEJ¾}\3m{[�dà¾{tqtsZ*[WZ*[�ã*Z/KNM{Z/Lap�G^Z*d
\3[�mnLNZ/L»¾{KNh�M{[kKDLDIðINZ/¿W¿3Z/gN[�gNmngNZ/L��Ñ¨î�*�{�{�bB�Z/EHt
VWKN[�¼kgDfRKNZ*[�Z/LbZ/EHLDZ/¿�l%mnG^ß
�F[�m{�
ßeG^Z/LUâ�E^Z/¿3Z/¿ jê�B�Z*[�Mn¾{LDMn¿�¿3\3[�¾{gDGJKDLNMsEHtîd{Z1uû½ Ì Z*[�Z/E¯¼kgxQ

� ��LoIDZ*[�¿�E¯¼kgoIFE^[�Z*dR\r¾{LD¿ ¼kgDGHE^Z*Ð{Z/LDIDZ/LqV�[�E^h-\3dà¾{tqtsZ*[��âZ*[�INZ/L|IDE^Z/¿�Z�lrgNm{\3mnLDZ/LoIDKD[�¼�gq�çmnLDEJ¿�¾}\�E^mnLINZ/¿.�CZ/LNmnLÂ½ÑVC[kE^h�\3Mn¾{¿�M{Z/t�EH¿ ¼kgNZ/¿CLF¾�¼�gNM{Z*��EHZ/¿3Z/LxQ
õ jKN[�Z/EHLDZPM{Z/LD¾{KNZ*[�Z Ì Z/¿ ¼�gD[�Z/E^BFKDLDMqINZ/¿�V�Z*\3Z*dR\3m{[�¿W��E^[kIb¾{KNh�¦Y��Sv§�~{Z*[���E^Z/¿3Z/LxQ�p�[�¿3\3Z�ACKF¿3��Z*[�\�KDLNM{Z/L
INZ*[�ÖC×%Äy½ÑVW¾}\3Z/LáùFLDINZ/Lb¿�E¯¼�gíEJL�¦Y�/��§�KDLDI�¦Y�/��§1Q
VWE^Z/¿3Z�V�Z*\3Z*d
\3m{[�d{mnt��(mnLDZ/L]\3ZP�CKN[�INZ�h jKD[âID¾{¿Wñ�Å�×�Ø}½Ñë�KDtqEHLNmn¿�E^\ j¾}\�¿�½Ñê��DM{[k¾{INZ�EJt � mnt�tsZ*[�O}�{�N�WM{Zê½
M{Z/LíZ/EHLDZ��âZ/E^\3Z*[�Z � �FKN[�d}¾{t�tsZ*[�ËeIDZ/Lí¿3m{M{Z/LD¾{LDL
\3Z/LÈÂ�\3[�¾��&½�mzKDB(Zê½�mz[�¾�¼�d{Z*[�Ù � ����ÜkËD¾{KD¿3M{Z*\�¾{KD¿ ¼kg]\*Q

äÂåæäÂåp� ��:� õöìÂí��|=Íú¬ìóò_ñ��ãðzñ�úzé � ì��
õCjKN[�IDE^Z�ø¢jKNmnLNZ/LDEJINZ/L]\�EHùDã/E^Z*[�KDLDM�EH¿3\#IDZ*[�¼ÏÅ�½%Æ�½ÑVCZ*\3Z*dR\3m{[�tqE^\#tsZ/gN[�Z*[�Z/LÝ� � \3[�Z/¾{tsZ*[�½Ñ�%KNB�Z¶��½ÑéP¾{t�t�Z*[
¾{KD¿3M{Z/¿3\�¾}\3\3Z*\*ËDIFE^Z�EHLDLDZ*[�gD¾{G^BsKDLDIq¾{KNÐ{Z*[�gD¾{G^B|INZ/¿âÓ jK'¼�dÏâFKDÐ���m�¼�gD¿�tsmnL
\�E^Z*[�\�¿�EHLDIxQ{��LDLNZ*[�gF¾{G^B�INZ/¿âprE ½
¿3Z/L��3mI¼kgD¿%ùFLDINZ/L�¿�E¯¼kg�IFE^Z�V�Z*\3Z*dR\3m{[�Z/L Ã�� ½��nËe×^� ½`�]Ë ýD� ½`�|�àQ}VWE^ZâZ/L
\�¿3�D[�Z´¼kgNZ/LDINZ/LÒé�mnts��mnLNZ/L
\3Z/L
¾{KNÐ{Z*[�gD¾{GHBíINZ/¿��{m�¼�gF¿�gNZ/E^Ð{Z/LøÃ�� ½h�ÔË�×h� ½^�7KDLFIêý!� ½^�ÝQ

äÂåæäÂåO� � � ù ñ�ìÍõ);�ñrò>:ëqò�;�ùûõöìãñrò_õ~é'�!�¡ �¢
VWE^Zâë�KDt�EHLDmn¿�E^\�j¾}\#��EH[�IbjKNB�Z*[%INZ/L�¿�Z/gN[�M{Z/LF¾{K�B�Z*d}¾{LDL
\3Z/L�c7E^[�deKDLNMn¿�f
KNZ*[k¿ ¼�gDLFE^\3\#INZ*[ Ì Z*\�gDZê½ÑÊ�Z/E^\�GHZ*[�½
Ó�Z/¾}dR\�E^mnLq£¥¤§¦¨£¥¤>�íM{Z/tsZ/¿�¿3Z/Lê¦ O}��§1QRVWE^ZWKDL
\3Z*[�dRG^Z/EJLNZ/t c7EHLNd{Z/G(¾}BDM{Z/¿3\3[�¾{gFG^\3Z/Lol�gNm{\3mnLNZ/L|�âZ*[�INZ/L
ID¾}B�Z/E�~{mnLyINZ/tµë�KDt�EJLNmn¿�E^\ j¾}\�¿�t�mnLDE^\3m{[qLD¾�¼kgNM{Z*��E^Z/¿�Z/LxQâV�Z*[bë�KFt�EHLNmn¿�EH\ j¾}\�¿�tsmnLDE^\3m{[oEH¿3\�Z/EHL Ì G^Z/E ½
� ã/EHL
\�EHGHGH¾}\3m{[ ½ÑéP¾{G^m{[�EHt�Z*\3Z*[/Ë#�âZ/G¯¼�gNZ/¿sEJLòINZ/t ñ�Å�×�Ø}½Ñ��KFLDLNZ/GâEHLüZ/EJLNZ*[�p�L]\3h-Z*[�LRKDLNMð~{mnL7�*�]Sàt ~{mnt
LNmnt�EHLDZ/GHG^Z/L|cÈZ´¼�gD¿�Z/G^��E^[�deKDLNMn¿��FKDLNdR\âEJLbë#Z*�D\3mnL�½ÑÓCE¯¼�g
\�KDLNM�¾{KDh�M{Z*BF¾{KD\�EH¿3\*Q

äÂåæäÂåO© ª ú¬ñrò_úzé�ú?«�Bz�`¬zí­�êúUò_ú>��ò_õ~é�í�÷Ñõöù�®}õöìÍú¬ìóò_ú¬ì
V�Z*[ÿ¼wÅq½ÏÆI½ÑV�Z*\3Z*dR\3m{[PgD¾}\�LDmI¼kgáZ/EJL�Ó�Z/EJgNZ��âZ/E^\3Z*[�Z*[�é�mnt��(mnLDZ/L]\3Z/LxË(IDE^Z�EHL�INZ*[�gDEHZ*[�~{m{[�GHEHZ*M{Z/LDINZ/L
ACLF¾{G^ßR¿�ZC¾}B�Z*[rd{Z/EHLDZCIDE^[�Z*d
\3ZCuwZ*[���Z/LFIDKDLNM�ùFLDINZ/LxQnVWE^ZC��E¯¼kg]\�E^Mn¿�\3Z/Lo¿3mnGJG^Z/L�\3[�m{\3ã/IDZ/t ¾{KF¿�Í�[ jKDLDINZ/L
INZ*[�uwmnGHGJ¿3\ j¾{LDIDE^M{d{Z/EH\�¾{LáIDE^Z/¿3Z*[ � \3Z/GHG^Z�deKN[�ã�p�[�� j¾{gDL
KFLNMÒùFLDINZ/LxQ
¯d° 1�brbe`A0²±³g}`>1�b�±³c g br��1[b�o�´¶µ g .�·/.�.v`cb
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G%HnG%HI¸�H¹J KqN S�Â ~DQ�N R ~!L À
V�Z*[Ï¿�KN�D[�¾{GHZ/E^\3Z/LDINZ � mnGHZ/LNmnEHIzKFt�¿ ¼�gFGHE^Z*Ð{\�IDEH[�Z*d
\�IDE^Zrã*Z/L
\3[�¾{G^ZâV�[�E^h-\3dà¾{t�t�Z*[»º�QàVWE^Z/¿3Z*[wøá¾}MnLNZ*\%GJE^Z*h�Z*[�\
ID¾{¿�h jKD[�IDE^Zw��ts�FKDGJ¿�tsZ/¿�¿�KFLNMâEJLPINZ*[îXxÖ�Ä�B(Z/L jm{\�E^M{\3ZrgNmntsm{M{Z/LDZâøá¾}MnLNZ*\3h�Z/GJIxQ�ê�t°INZ/L�prEHLzâFKNÐiIDE^Z/¿3Z/¿
õNZ/GJINZ/¿�¾{KNh�IDE^Zi��Z/EHG¯¼�gDZ/LD¿3\3[�¾{gDGHZ/L�¾{KDÐ{Z*[�gD¾{G^B�INZ/¿¹¼ÏÅ�½%ÆI½ÑV�Z*\3Z*dR\3m{[�¿�ã/K�d{mnts��Z/LD¿�E^Z*[�Z/L#ËàB�Z*ùFLFINZ*\w¿�E¯¼�g
EHL�INZ/t [njK'¼�dR��j¾}[�\�E^M{Z/L���Z/EHGn~{mnLa¼ÏÅ�½%ÆzINZ*[�¿�m{M{Z/LD¾{LDL
\3Zâé�mnt��(Z/LF¿�¾}\3m{[�ÙnX)�¼��Õ%Å V ÆNØ�Ö7��×#ÜkË�IDZ*[�Z/EHLDZ
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õÏGHKNdR\�KD¾}\�E^mnLbEHL�Z/EHL��WKD¾}[�dY½ÑACL
\�EHfRKD¾}[�dY½ÑlÏ¾{¾}[�Z/L]\�¿�\3Z/g]\*Ë(EHLbIDE^Z�cÈZ´¼kgD¿3Z/G^��EH[�dRKFLNMÒZ/EHLxQ
lrgNm{\3m{�F[�mRIFKNd
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EHLq\3m{\3Z/L Ì Z*[�Z/E¯¼�gNZ/L|INZ/¿âV�Z*\3Z*d
\3m{[�¿iLFE¯¼�g
\rLD¾�¼kgNM{Z*��E^Z/¿3Z/L|�âZ*[�INZ/Lqdà¾{LDL#Q
ê�tï¿3mnGÁ¼�gNZ�_È`6½Ñpr[�Z/E^MnLDEH¿�¿3Z
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�Rc p·¶�{`¸dpF\d�#¹z{3isp ZOºV_ \v»,pV¸ ¼�o$\dp c { _�Z$n p ceZ pV¸v�¼\dp cen8Z�c ¸d¸�pV¸V½�¹4ie¸ Y�c j t pV¸�p Z�b i c ¼�o$p Zm^`c p a
cfZ pVj�¹ bdc ¸ ¼�o$p Z
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� Z pF\ n8c p x4� ¹z\8l_ {:pF\ro ceZ ¹ _ ¸kj _�ÉRÒ p Z�Z�bdZ`c ¸�l_ {:pF\ ^ p Z ¶R\ b�^ pF\rÓÅp´¼'o�¸�pVi t�c \ a�_�Ô$n ½ ^ p Ô �¼\'p csn8Ô�c ¸��4pF\ b pÖÕ
�4×4Ø'i c p n p Ô ½kÙ�¹4j csÚ Ù$pFØ·Ó�Û Ô$Ü4ÝVÞ Ù Ý ¸wß`¹4Ù$Ød× Ô Ûe¸�¼'ß ÝVÔ°à4ÝFÚ ¸·á ÝVâÆÝ ¸d¸ ÝVÔäã,Ý Ø'Ù ÝVÔåÜ ¹ Ô�Ô!æ Ó ÝVÞ ¼'ß ÝQçmÝFÚ ß$×º½
Ù ÝuºVè Øv» Ý Ø Ý ¼'ß Ô�è�Ô á�Ù Ý Ø Ü Û Ô$ÝVâ ¹ Ú Ûe¸ ¼�ß ÝVÔQ¾ ¹zØ�Ûe¹zé ÞsÝVÔ ß Ý Ø'¹ Ô á ÝFº ×4á ÝVÔÇã ÛeØ'Ù!½�Ûe¸ Ú�Ô Û¯¼�ß ÚvÜ ¹ Ô × Ô Ûe¸ ¼'ß è�Ô Ù
ßëê¹ Ô á ÚÄì × Ô Ù ÝVÔîívÔ�ï ×4Ø'Ù Ý Ø è�Ô á ÝVÔ Ù Ý Ø í�Ô ¹ Þsð ¸ Ý ¹zé æÊñRè Ø�¼�ßîÙ�Û Ý�Ý Õ�ò Ý Ø'Û âÆÝVÔ�Ú�ÝVÞeÞsÝ » Ý ¸ ¼'ß$Ø#ê¹ Ô$Ü
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FCAL

CTD

BCAL

RCAL

FTDs
γh 920 GeV

Protonen

27.5 GeV
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MC Auflösung in Q2 alle γ
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MC Auflösung in Q2 alle γ
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MC Auflösung in x alle γ
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MC Auflösung in x alle γ
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MC Auflösung in y alle γ
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