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Roman-Pot

Target

Superlagen
1 - 3

4
5 6

7

8
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Verdrahtungsträger
(Flex-Jumper:

µ8   m Cu-Spuren)
4-lagiges Kapton,

µ

(λ Xo =. 110 / 270 W/K)

(10 für n-Seite
8 für p-Seite)

(außerhalb der
Akzeptanz)

Detektorträger
Kohlefaser-/Graphit-Matrix (TPG)

doppelseitige Streifendetektoren

Hybride mit
HELIX-Chips

Kohlefaser-
Hybridträger

Kühlblock

Protonenstrahl

abschirmkappe
Aluminium-

µm dick)(150

HF-Abschirmung vom p-Strahl (5   m
dicker Edelstahl)

Stützrohr

Kappenflansch

Indiumdichtung
Nut für

mechanische Justierung
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VDS−Onlinehistogramme,
Parameter gegen die Zeit
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kontaktierte nicht-maskierte Streifen (Farbe), 8 Streifen = 1 Bin, Run 16378
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Durchschnittlicher Sockelbetrag (Graustufen), 8 Streifen = 1 Bin, Run 16378
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Durchschnittlicher Sockelbetrag (p-Seite (Pol.)), 8 Streifen = 1 Eintrag, Run 16378
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Signal zu Rauschen, alle Treffer von n-Seite 20003, Run 16378
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Signal zu Rauschen, alle Treffer von p-Seite 30302, Run 16378
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Signal zu Rauschen, alle Treffer von n-Seite 60003, Run 16378
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Breite aller Treffer mit richtigem Vorzeichen, Run 16378
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Durchschnittliche Belegungsdichte (total, Graustufen), 10 Streifen = 1 Bin, Run 16378
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Gute Seiten: durchschnittliche Belegungsdichte pro Ereignis und Streifen, Run 16378

8 Streifen = 1 Bin

Seite 20001, alle Treffer
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und pro 1 MHz, 8 Streifen = 1 Bin

Seite 20001, Signaltreffer
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10 Streifen = 1 Bin

Seite 20003, alle Treffer
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und pro 1 MHz, 10 Streifen = 1 Bin

Seite 20003, Signaltreffer
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Schlechte Seiten: durchschnittliche Belegungsdichte pro Ereignis und Streifen, Run 16378

8 Streifen = 1 Bin

Seite 30302, alle Treffer
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und pro 1 MHz, 8 Streifen = 1 Bin

Seite 30302, Signaltreffer
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10 Streifen = 1 Bin

Seite 20903, alle Treffer
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und pro 1 MHz, 10 Streifen = 1 Bin

Seite 20903, Signaltreffer
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BX-Verteilung für alle Treffer, Run 16378
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BX-Verteilung für echte Signaltreffer, Run 16378
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BX-Verteilung für echte Signaltreffer, Ausschnitt , Run 18043
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���4� � �������������3® ¦���Ë� � ¨-� � »Æ�� �£������ � ��¨_¤P¥� ����_�u´ "$µ�"�¶8"�¶ !��� �  � J� "
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¯Q�6�I�����@¢����_������!��� ����� £�� �4ÔZ��� �� a®Ã��� « � �0���� Õ� �  � Î ��� ©��« � � »½ª � £�±|�� ��©¡U£�± ���� ��
�� � ��¥ ¦�  �!���!��S»a��¤P¥��S � ¤P¥�»=Å���� ¨_��!�«2�� J� �� 'ª���« ±�¡ 7 Ö «2���u����«Ï±Ë¡�»�ÊÒÁ=°u��!��8� ��� ¥�«i��¨
� °��_� Ó�¶ � ���� ��h����!��� �¨_� ¦�  �����!8�h±Ë�� �!ÁÎ�� �� ��« Ê 7 ° 4 ���� �� 7 ����¨_� ��� ¨_��¤P¥�������®Ã����!8�� " ¡U aÂ
®Ã���_« � �0���8 ��� ¬§����u�����@»a��������� ���J�0���UÁ=¡ � ª������uÐ)�=���_���� � �0�� j����¨B°���®�Á2�� ���Ê¾ ���Å��� ���� ��¨
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����¨Ë»a��!�«2�� J� ¨�ª�¨_���� ��)»=� ����!8�� �!i�� ���Ð)�X¢ � �_� �  � « � �0� ���½ª=������°u ��� ¥��Z�����^������� � � !8�� ����� 
£�� ��Ô½������ ��Q���� ��<Ç	�6�0« � � �¼��§B��� ���� �� h�����<±�»aÊ3¸uÁ=£ � ���������@!���¨ ¤P¥��_�������� � °��_� Ó ´¼� �`"
Ç ¦���I� � ¨I� � »Õ§����_���¬�����)°u��!����_��� ¥�«i��¨ 7 °¾£Ë» ³�� ��������� � � � ���0�8« � � �� ®Ã���
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� � � �_¤P¥'ª � Ê¾«2� Ó�Ó�� � ª � Ê¾«j� Ó�¶X� � �� �� � ÐI��¨ #�# � · ¢�����§B�� ����4��ªÒ§3�������������¿»=Å���� B� ����� �!8¨ � ��Â
!����_��� ¥�«i��¨k«2���_�0����¨	���� �® � ¤P¥����k� ��Å½�8����!���¨ ¤P¥����¾ÐI� �6�0���_���� i�����^¢8��� ¥ �  ����� ��� mÖu��� ¨k��Å�� ��« � �
�� º« ¦��!�����¤P¥�¨��¿!8��� � ���[»aÅ����_¨ ��!�«j�� J�0��Å � ���0��� ���� �������� "�� ���h»aÅ���� B9 ����� �!Î��« � £�± �� ��
¡U£�± ® ¦��¥��_�0�Æ® ¦���i�����j¢�����§B�� ����4�0�� �I� �0�� º�����S°u��!����_��� ¥�«i��¨ � £�± � ¡U£�±BÁ 7 °¾£Ë» � ��¨�ª
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 ���� � �0���u£�� �4ÔZ��� � ��¨Ë���� [£Ò�_��!�!���� � � «2«j���  ³ £ 7-· ¨_��§����)����«�±�¡ 7 Ö �� ��Õ����«ÉÊ 7 ° 4
� �  � Æ�����B¡U«2Å�����¨3�����-»=Å���� � ��¨B��¥�� ���Í°������� ��=�� �!i�� � ����_¥ � ���j����¨-¯ � !� ��4�0�� Æ���_«j�6� �0�����
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¥���� ¨ � !��i« � ¤P¥J�@�� ��Õ����� ¤P¥¡�� ��� � �0���� Õ¨_¤P¥� ������	���� ��l¡U���� J�0� B � �����_�� �!m¢8���  ���¥�«2�� � �  � "
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Ê¾� ����!� ���¨ ¨_�� «j�6�S¨ ��¥��S¢=�������� Ñ¾¥��8� �� ��� d ���¤P¥J�j«2��¥�� � � ���� ����2¯Q��¨_�0��� ��� �8�� � ��� �!º�� 
�����84 � !��S��¨��I�� ��©������¨ �S£ � � ¨ � ¤P¥�� � �Î���� ���« � ��¨X¦� � � ����¤P¥��� Î¨ C=¨_�0��« � �0��¨_¤P¥��� �Ç9��¥������@�� 
�����uÊ � � ���� � ����¨u±�¡ 7 Öy® ¦��¥��_�� [� �  � "
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°��a®ÃÅ��� ��J�0��¨�ª½�����l»=� ����!8�� �!�ª9����� 4 � ���� �!2�� ��Q�����Ë¡U«jÅ�����¨�ª9�����)°� ��� ¥��������u£�� �4ÔZ���u�� 
���� i�½�4�0��������!8�0�� i»=���½�����0���J�0���_�� 'ª¼� � ¨�� � ����¨¾ÇÒ���0¨�ª¯ � �_�=�����_�� �!��� i® ¦���Ò������¢�����§B�� ����4�0�� 
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����� �  ������_�� ¨_�Æ!��� �  � J�0�¿Ð)���� ��<¨ �� ��'ª�« ¦��¨_¨ �� ���4� � � ���_�l® ¦����§B����� ��� �l°� � � C=¨ ��¨ ¤P¥��_��� � �
� � � ���� J�2�� J�_®Ã���  J�2§B��� ���� " Öu����� � � §���� ����® ¦���¬�����Æ®Ã�8��!��� ����� °u � � C=¨_�� ���� �����-�����
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�I� � �� ��_���¼�� �¨_� � ���J� ���� ¢8�� Ö�Ê�±�°�Á Ä ���� ���� � �0���2»=� �  �� � �_� � ��!8��� �6�0¥�«i��¨ � ���¬»aÅ���� ¨_�4Â
�����J�0���� � Ñ¾��� Ó�¶ �3� ��®^�����2±	£�±�°�Á=£ � ��������� �  �!��4§ �  ���� " Ç ¦���BÀ_�����m�_���8�8 �¨_� � �������_� �h»aÅ����
§���� ��«j�6��Öu����®Ã�@��¥�� ��¨� ���� «2�����_� �� � �u¨_��§����)������°� ��� ¥���������£Ò�_��Ô½������ ��[�����uÊ 7 ° 4½Á
¡U �®Ã�8� « � �0���� S����� �  j��¥��¾����� ��������!8� �� j»a��!�«j�� J�0�Ë��¥��_��¸h¦��� �Ë�����_��¤P¥� ����-�� ��)À_�� � ¤P¥j���� 
����� ��������!8� �� <»a���½���4�0����� ��� �� ¿�� <���� ��¾¨_���_� �����_�0� 4���¨��0�¾���� �!��4�0� � !��� "�� ���k¥ ¦�8¤P¥�¨_� �BÑ¾� ����� �6� ¦� �
� ��!���§�����¨_�� Æ�����¼��«j«2�� j¥������ ����������¨ �8 ������_¨B� �  �!��u»aÅ���� �� m�� ��m® ¦�������� ��Ë« ¦�8!�����¤P¥�¨_� � �aÂ
¢8��� � ¦� ¨ ¨_��!���¡U«2Å�����¨ «2��¨ ¨_�� �!l!���� � ���Ë¨ ����¤P¥���«j�6��«j�� �����¨��0�� �¨3���� ���« »aÅ���� � � «2«j���NÁi�� ��
���� ���«È� � »JÁ�»=��!�«2�� J�Ë¨ �X§����<���� ���« »=��!�«2�� J�u«j�� �����¨��0�� �¨u���� ���¨Ë§3���6�0��� �� »a��������� ����Â
� ��� ¨i§���� �8"0Äu" ����« ±�¡ 7 Ö "�� ����¨_�h¨ �� �� !8��� � ���h�����Æ§���¤P¥J�0��!8¨_�0�� d»a��������� ���J�0���_�� ® ¦���
������»a��¤P¥��[ � ¤P¥ $�Á�¯Q��¨ �� ��� 'ª	§3�������^�����m�����_�0�M�JÁ �� �� ¡U«jÅ�����¨ �� �®Ã���_« � � ���� � ��¨¿���� 
� � »JÁ©�� �� »aÅ����_� � «j«2���_¨ ��!�«j�� J�0�� ��� �� °u �! � ���� � ���l£Ò������¤P¥��� �¨_���_� �m������2Z����® � ����¨�Â
Å��_�a�����J�0�Í����¨�¢���� «2���� J� ����¤P¥��� %$�Á�¯[��¨ �8 �¨ � ��¨Ò����« ±�¡ 7 Ö !8��§3�� � ��� l§3��� ���� " 4���� � �0��� �
¡U �®Ã�8� « � �0���� ��� S§3���_���� Æ® ¦����¨_Å ¦� �0��� �@»a¤P¥� ��6� �0�Ë�� 2�����3°u � � C=¨_�u���� ¦�¼�0��!¼� " °������^§3���6�0���_�� 
ÐI��«i���� � � ���� ��� Q¢8�� �»a��!�«2�� J� �� � �¢��8����¨�� ¦�  �����!��� ©»aÅ���� �� Î¨ �� ����« ± �  �!h ��������_��!����
���� �!���¨_� ��®D�Ë�� ���® ¦���-������¨ �)°��_�½������� � ��« � ������¢ �  J� "
² � ¤P¥�����« �����i¨ �8�_�0�������0��4���¨��0�S�¼��«jÅ������_�I���_¨_� �����6��§3��� ���� Î��¨_��ª � � � ��Å�� �������)� � ¨)Ñ¾� �Â

!�� � «2« �����^»aÅ����_�� 'ª�����!8�� � ��� ��S«2�������� �À_�� ���!��� S�����k¥�¦��¤P¥�¨_�0�� j¸h¦��� � " Ê�¨Ò§B��� ���� 2� �  � 
¨_����¤P¥��<¢����_§3���_®Ã�� 'ª'�����¿���� »a��!�«2�� J�I«2���Ë���� ���� � ��¢8��� � � � ��Å�� �������0�� Î»aÅ����@!8��«2���� �¨ � «
¥ � �½�� " Öu����� � �[§���� �iÀ_����� � � � ��Åa�0�����_� �i»aÅ����u«2���^���� �����¯ � � �¼�<¢8���_¨ ��¥��� 'ª½�����)�����u°u aÂ
§3�� ������Ë¨ Å ¦� � ��� � ����»=�������J�0���8 [�� �¨ ���� ������� �����¢=�������������� Æ°� � � C=¨ � � ��®Ã� � !��� Q� �  � "
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®Ã����!8�u���� »a¤P¥� ��6� � � �a®������ � ��¨@�����)»aÅ���� �8�X¢ � �_� �  � « � �0� ���Q��� «2���_�0�����0� � ��Á � ��¨_� �  � �����
� ��« « ¦��!8����¤P¥��� ©�����_� �4���½����� � � !��� ����� º»aÅ���� �� "k�I� �����¾§����_�������j¡U«2Å�����¨ �� �®Ã��� « � � ���� 
 ���¤P¥J�u����� ¦��¤P��¨ ��¤P¥�� ��!8�Ë�� ��Q���� QÐ � ��« �  =ÁaÇ	����� ���NÁ�°���!8��� ���0¥�«l��¨��½�� ���� � � "
� ����Ê¾� !����� ���¨ ¨ �[§����������������_� �4�a�8�=��� ���� � � �� 'ª������[Ð)�X¢ � �_� �  � « � �0� ���½ª	� � ¨ � �m����¨

Ç	�6�0¨�ª	���� ºÑ � � � «2��� ��� � ��� 6  J�0��� ¨_¤P¥��������� �!Î¢��� Ñ¾� ��« ¦� �UÁ�ªÒ»a������ �� ¦� �NÁ��=�����i�����_� � � ��¨
¥ ¦�8¥����_��� � � �� =�� �!h�� �������l°u ��� ¥��	�����@���� ���� � �0�� �»=Å���� �� ���� �¨ ¤P¥�������¹�����¤P¥Õ��¥�� ���������NÂ
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Spurkammersystem-Treffer gegen VDS-Treffer aller Ereignisse, klonfrei, Runs 14543-14644, 3382715 Eingangsereignisse
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VDS-Treffer/ klonfreie Spur aller Ereignisse, Runs 14543-14644, 3382715 Eingangsereignisse
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Spurkammersystem-Treffer/ klonfreie Spur aller Ereignisse, Runs 14543-14644, 3382715 Eingangsereignisse
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RMS-Breite gegen OTR-Driftzeit aller Ereignisse, Runs 14543-14644, 3382715 Eingangsereignisse
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OTR-Driftzeit aller Ereignisse, Runs 14543-14644, 3382715 Eingangsereignisse
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RMS-Breite der OTR-Driftzeit aller Ereignisse, Runs 14543-14644, 3382715 Eingangsereignisse

20

40

60

80

150 155 160 165 170 175 180 185 190 195 200

0

20000

40000

60000

150 155 160 165 170 175 180 185 190 195 200

0

20000

40000

60000

20 30 40 50 60 70 80 90

°������������� �! E " ´ %^&lL:�� � � &¼&).M( FMK .*4(DK�f8*4.0e�L8CVKN*47 � � �:��� �½���� � �:� ��� ���������/� &lL8KU*4797�Le=T
Rm*4C�GL8;MF�*	��� �QO &*��.0*4(DKU*S>=*4.�� � � &¼&).M( FMK .*4(DKU*47i?�* >=*P:I13.0*4(65879(�:P:X*P:�5=*+5=*47(�e=.P*47 �Õ(DK`KU*4CVT
AB*4.MK�'_/8Y4*47*)):X/A¾(+*)>8(+*<*4(D7�>8(DRm*47�:4(+/7�L8C�*47 ��*4.MKN*4(DCV;=7=5=*47 >=*P: �Õ(DK`KU*4CVAB*4.MKN*P:)>=*4.�� � � &
&).M( FMK .*4(DKN*472?�* >=*P:¿13.0*4(65879(�:P:X*P: '��Õ(DK`KU*D)�;=7�>Q(�e=.0*4. � �ÕO &*�-.P*4(DKU*�'�;=79KU*47*)*"�&)(+*S>8;a.0WPe=T
5=*0./ 5=*47Z*47 �Ò(D79(+*47 R2L8.0H(+*4.0*47©>8(+*)O'WPe=79(DK�KN* "

� ��¢��8�<!8�� �  � �� �� �»a¤P¥� ��6� � �S� � � "'� ���¿���������� �»a¤P¥J§3�������� ©® ¦���I� � ¨ � � ��®D� � ���6Â
� �� J�0���_¢ � ���Í��« ��� ¨��0�� º�� �� � §3���6�0�� Ä ������¨_�� �� ��« !�������¤P¥��� �°���¨_� �  �� � ��«
¯ � �a��«i��« �����h�������0�������� �! !���¨_��� � ��§B���_���� Zª�§3�������)�����[�� �� ���_� »a¤P¥� ����_�
��« ¯Q�� ���«i��« � §���¨ ¤P¥��� h���������� m�����_�0�������� �!�¨_« � �a��« � ������!8�Í�� ��m����� ¤P¥h���� 
�8�½��� �� Q������»a¤P¥J§ �  � �����-�����_� �������� �!S®Ã� ¦��¥ � ��!���� � �� � ��Ë§����_� "�� ���u»a¤P¥� ����_�
® ¦���Ë�����)±u¯ »JÁ Ä �_���6�0�I® ¦� ���6�^�� [� � ¨������ � ���I¯Q�� ���«i��« ��¥�� ���^�����_� �������� �! "
Ê¾¨3��¨_� � �m¨ ��¥��� Zªa� � ¨ ¨Í�����ËÊ¾� ����!� ���¨ ¨_� � ����� ����¤P¥2¥���«j�8!��� �����£Ò�_��Ô½��� �����6�0� ¦� !��8ª
�����¾�� � ����_¥ � ���I������� �  �!-!�� � ��!��� ��� )�����_� �������� �!8¨ « � �a��« � ����� � �_��®D� � ���6��ÁË�� ��
������±u¯ »JÁ������_�0�������� �! � � B9 ����� �¨ �� ��'ª�!���!��� h�������8�½�� h!��� �  � J�0�� [Ê¾�_§ � �NÂ
� �� �!�¨�§B���_� ��¢���� ¨_¤P¥������� y¨_�� �� " ¸)� ¦�� ����©� ¦�� � ��� g����� ���¤P¥J� ���� �� � �_� Ä � � ���MÂ
¥��� �! � §���¨_¤P¥��� � �_��®D� � ���6�B�� ��2Á=����¨_� �  � �����B®Ã� ����!���¨ �4� � � �� �4 � ���� �!��� h�=�����
¢8���_¨ ¤P¥��������� �� Ð � ������� � �0���� �¨ �¼�� �¨�� �  J�0�� ¨ ���� 'ªk�����Æ�� ����� Ä ��� ��¤P¥� =�� �! �����
� �_��®D� � ���6�-���� �9����¹��� � Öu��� Ó ´ �+"
� ���¾«j�6� � �����_�	£ � � !8���0� � �0���� <���� <!�� � ����!¼�0�� �I� � �� )�½�4�0�_��!��� �!��4® ¦� ¥�� ��¯ÕÖ �¼"
¸I��«Õ¦� ¹S£ � ��������� E "6¶ ����§ � ���0�4�u« �  'ªa� � ¨_¨-�� �!��4®_¦� ¥�� � =�� � �������^Ê¾�_����!8 ���¨_¨ �8ª
����� � ��®l����� ¶�@�Ó  ���«2�� �������!8��®M¦�������0�� Ä �� �¤P¥��©® � ������ ZªB��¥� �� Ì ��¤P¥�¨ ���6§����NÂ
���� �!�¨ �� �� �� �� ¨ ��«2���¿¢�����§B�8�_®Ã�� d§B��� ���� "Í�I� ¨S¨ �� ��d¤ ��" E =�� � �������¬´�´ Ó
Ä �� �¤P¥�� " °u��¹����_����«È§3���_���� SÀ_�� �� ¶�@�� � �������-Ê¾� ����!� ���¨ ¨_�)�� J� ®Ã���  J��ª������ � ��®
������E Ó  ���«2�� ������-������� �� Ä �� �¤P¥�� ® � ������ " ¡U �¨_�½��¨ �� ������ �©����� »=¤P¥� ����_�0� � ��®



��� ��� �	�:�	� ����� ��� �X� � �-� �Ã��� � ��
�� � � �i�9��� 
��=�Æ�������/�

BX

E
in

tr
äg

e

BX-Spektrum aller Trigger, Runs 14543-14644, 3382715 Eingangsereignisse
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BX-Spektrum nach Ereignisselektion ohne BX-Check, Runs 14543-14644, 3382715 Eingangsereignisse
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�I� � � ��� � ¥�«j��U¦� �a®Ã�-� � ����¨_���2��¨_� � ����� � ��® � �%� ��� �����¾� � � �����J�0� �jÊ¾� ��� � ����¨ ¨_������J�����-�S«j����¨_�
���=¤P¥ � ������� � ª�¨_� � � ¨_¨ � ��¤P¥ ������¨_� �I� � � ��� � ¥�«j��U¦� �a®Ã�2®P¦���)����� $�Á=° � �  Ca¨_�j¢8���_§3� � �����
§3���%��� �i� ¦�1���J� � �'�¼Ê ��� � ¦��6��� � �Í»a¤P¥����¨ ¨�®Ã�% � ���%��� � � �<§B���%�����(���<£Ò���� � ��¨ ¤P¥ �����_��E�� µ � E � ��¨NÂ
� ��¨ Å��_�a¤P¥����'�

°���� �/���y®Ã�% � � � ��� �y°������������� � � �y���J�0¥ � 6�0��� � ��¨_¨ ¤P¥������¹����¤P¥gÑ � � � «2���0��� � ���8�1�=Â
¨_� �%���������0��� �I� � � � � ��¨3���� � �����¤P¥]¨ ��������������_�0��� Ê¾� ��� � � ��¨ ¨_� � � ��� � ����« Ä ����¤P¥��/��«SÂ
«2���%��¤P¥���¤P�!�

Ê��������	¢8�1����¥���� �.��¨��(�����¾° �J�0����$�����¾Ê¾�_��� � ����¨_¨ �8ª-����� � � ¤P¥ � ��� �i»a������J�����1��¨ ¨_¤P¥����6� � � �
���=¤P¥|¢8����� ������½���'�)Ê¾����� « ¦� � ���¤P¥J��������"���J�0� � � � �� Ä �����_� �������� � �����¢8��� ¨_������J�������_� � �
�I� � � �'ª � � � ��®kÀ_� � ���¤P¥�� � �4� � ���¨)¢���� � ��¤P¥�� ��� ����� �/��� � � � � �a® � ��¨_¤P¥ � ���S§����%�'ªÒ�%�º�����
Ê¾� ��� � ����¨�¨ ������J���������u§ ���&���¿�#����� ����¤P¥J� ��°���� ���� ��� � E�� @¬� ��� � ����¥ �7���6�����u���½��� � � �I� ��Â
¨_� ������� � �JÊ¾� ���� � ����� ������£ � �Í«2����¨_� ���J� ���+����« ���½��� � � � ��¨_¤P¥ ¦� � � �0���hÊ¾�_§ � �_�%��� � ¨�§B���_�
¢��-��¤ � �'����� � �����_�0��Ò® ¦��� ��¯ÕÖ � ³ Ä ��¨ ¤P¥��_����� ��� � ����� 9 Ê¾� ��� � ����¨ ¨_������J�����-��; · �½° ��¤P¥ �����
��« ���J�0���_� ��£Ò���� � � � � ��¨��0����� �¬«)�6� ������_�i° � ��� ¥� �����lÑ¾����« ¦� �_¢8���_��� � ��¨)Å�� �[¨ ��������������_�0��¨
Ê¾� ��� � ����¨©¨ � � ��������©¨ ��¥�� � ���Î«���� �����$���|°������������� � E�� E � � � � ��¨_� �����0���|£ � � � ��� � � � �
����� � ��« ¦� ¹ ��� � ��� £ � �½����� E�� ¶ � � � � � ��� � � Ì �����0� ���j¡U« °�� � ��«j��������� ��� �¼� ���J�
« � ��® ¦���h������� � � ¦��¹8��� �£ � � � ��� � � � �Î��������� � � ¦��¹���� ��� ° �J�0����I¨ ������J���������0���QÊ¾�_��� � ����¨_¨ �8ª
� � � � ��� ����� Ì�� ¥��_¨ ¤P¥����������¤P¥��¼������ª3«���� ����« 2��a® � ��¨_�0��� �1� ���S������Ê¾� ��� � ����¨j«����2���������
Ì ��¤P¥�¨_���§���� �/��� � � � ¨_������J������� ���'ª � � ¤P¥ £ � ������� E�� ¶b� ��¤P¥ � ��¦��¹���� ��¨_� �¿° ��¹����&����«
¨ Å ����6�Í¥������ ����� � ��¢��8� ����¨ �/�����������0� 
 � � ��6� ¦� � ����¨ Ä � ��¤P¥�¨ Å����J� �%��«2¨ÒÀ_� � � ¤P¥ � �4§ ¦� ¥��� ��«
£ � � � �4� ��� � ¥J�@������� � � ��¹8�i±��%���8ª � �Æ� ���<Ê¾� ��� � � ��¨ ¨_� ����«�������� ������ ����Ñ¾� �8� �1��� ����� ��¤P¥��
�����©«�����¨ ¤P¥����¤P¥J�0��« � ����®D� � ����� ¢8���_¥ � �� � � � ��¨ ¨ �8�_���������@§B���%�����7��� �4����«2� �J�0¨_Å�� ��¤P¥�� ���
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Anteil selektierter Ereignisse, Runs 14543-14644, mit BX-Check
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Primärvertizes/ selektiertes Ereignis (min. 2 Spuren ), Runs 14543-14644, mit BX-Check
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°�� ���������� � E�� @ � � �������$������ ���������������������� ���	���������"�#��� ' �������*) 
 � � ����� � �� � �����	�����/.������
����� 0����� ������������
� .��#� � �	� ��������������������#� ������������"� ' 
 �$�����*)

�����Q° ��� ����'§B�����0��� � ��¨ �����8���'�
Ì � � ��� �����|¨_¤P¥J§ � ���8� � ��� � 
3� � ���� ¦� � ����¨ Ä � ��¤P¥�¨ Å����J� �%��«2¨�ª4����� °���¥ ¦� � � � � �¼�����
����� � � �������� � �0�Õ¢8�1�������[»aÅ ��� « � �����Å��� � �6� ¦� � �����b« ¦� � ���¤P¥����ÆÊ � � ����� � �����J� � � �����1��� �
����� �����������_� �4�a¨%��¤P¥�� «���� ¸)± � �@ÊÍ± � � ��� �¼����� Å½���_®Ã���J� ��¨ »a� � ������%��� � ¨_¢���� ¥ � ��0���
� §���¨ ¤P¥���� �����©± � �0� �����.�����©° � ��� ¥� �����ÎÑ�����« ¦� �_¢8������� � ��¨ ���_§ � �_� ���©§3���%��� �'�)¡ ��¨NÂ
����¨ �-�������_� ® ¦��� ����� Ì �%�®Ã� � «2� � �0����� � ¥�«2�� ¦� ��®Ã� � � � � � Ê ����� ���_§ � �_� ��� « � � «����
��� � ��® ¦� ¥�� ¶ ª =)Ì ��¤P¥�¨ ��6§����_�#� � � � �hÅ�� �5�½�����0� � � ��������¨3Ê¾� ��� � ����¨ � ��« ¦� ¹)£ � �½������E�� ¶ �������
£ � � � �4�0� � �0�I¢��-�Q® � ¨�� ¶�Ó ¯ÕÖ � ��Ê����h����� � �����¤P¥[«)�6�-°�� ���������� � E�� E � ��� � �kÀ_� ���=¤P¥Q�¼�������¦6 �����_������¨_����«2« ��� � � � ���$�½��������� �/��� � � �]°����«)��������« � � � � ��� � ¥�«2��U¦� ��®Ã� ¶ E ��� � � ���
¶ E ��� = ® � �����h«)�6������¨ � �Q¤ � �½´¬Ñ¾����« ¦� ��¢�������� � ��¨�Å��_�m¨_������J�������_� ��¨uÊ��_��� � ����¨ � �a® ��»a�%�¤P¥��
Ì ���_� � � ¦�1����� � � � ���������Î��� ¨_¤P¥J§B���_�0���È»=Å���� �_���¼�1��¨_� �%���J�����1� ® ¦��¥�� � ���l°���� � � �����_� �
�I� � � ��� � ¥�«j�� ¦� �a®Ã��§B����¨_� �Õ�¼�����7����¨_�1������� ��¨Ë�����_¥ � �� � � � ��® �
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Spuren/ sel. Ereignis, Runs 14543-14644, mit BX-Check
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°������������� � E�� � � � ��� � �� � �����	�����/.������ ����� ��� 
 ���� � �	� ����������
������� �#� ���	���������"�

¡ �°����������� � � E�� � ��¨��3�����¿«���� ������ �<° � ��� ¥�*�����<»aÅ���� � �©Å��_�Æ¨ ��������������_�0��¨)Ê¾� ��� � ����¨
� � � � ��¨_�0���6� � �I� �����g¯ � � ����� �  � ��¥ ¦� � � � � �¼���6� ����� »aÅ���� « ��6����Å��� � ��� ¦� � ����¤P¥J� �½��� ¦��¤P��Â
¨���¤P¥J��� � �d§����%�'ª � ��� � ��� ����� «2����¨_�0��� �I� � � ��� � ¥�«j�� ¦� �a®Ã� � ����¨_����½�gÑ��_��Å����_�����1� � ���� ¦� �
� ��� � � �������� � � � �4�0� � �0�m§���� �����2Ñ � � � «2���0���¬²�� ³ � � ¶X· ��� £ � �½����� E � ¶ � Ä ��¨ � �a®3�����
Ì �%�®Ã� � « � � �0����� � ¥�«j�� ¦� ��®Ã����¨���¥������^§���� �������8����� � ��Ô ¦� ��� � ��¨3�����_¥ � 6�0� �h®Ã��¨_� � ��¨_� ����� ���

Ç ¦���3�����i¨ Å ¦� �0��� �3$�Á=° � �  Ca¨_�(��¨�� ����¨_§3����� ���_� �7� ���SÇ �����J�����1� � ���� ¦� � ����¨<Ö � ��Å�� ¨ Å����NÂ
� � «2«j��� ¨ Ca¨��0��«j¨�ª ����¨)�������0�4�$���4�0����� ��� ¨)����� ����¨<±�¡ 7 Ö ��¨ ¨ ���J������� � � ���)° �J� ���� � ��¤P¥J�
� �Î»aÅ����_¨ � � «j����� � � � ¨_¨ � � �������_� ���u£Ò�_��Ô½����®

���

� �����Ë£Ò�_��Ô½���&��«|À_��§3������ � ���»$� �����4�0����� ���
��� ��������« Ê¾�_��� � ����¨#��¨_� ¥�������®M¦��� ����� � ����� � �����0��� Ñ � � � «2���0����ª ��� � °����������� � � E�� ¶XÓ
®P¦���"� � ¨¿� � »�¨ �X§���� �����,��������� �d»aÅ���� � � «2«j��� ¨ C=¨��0��«2� � ��� � � � Ì ��� � �º��� �¼� ������� ��¨_��ª
§3����¨ � � � ���,��������� � »aÅ����_� � «j«2���_¨ C=¨_� ��«2� � �_��¹�� Ì ���_�0�j® ¦���l®

���

ª9À_�����a¤P¥ ��« ± � ¥�«j���
¢8�1� »a¤P¥J§ � ���/��� � ��� §3� ��� � ��� Ñ¾� � � � �J��ª � ��® � �����¤P¥ ���������� ������« ²���¢8� � � � ��® �¿Ç ¦���
����� �����_�0�M�$����� ���J�0��� ��¨_� ®

���

����¨ � �a®Õ§3� ��� � � ° ��¨%� � ¥�«2� �È���½����® � ��¨º¨ ��¥�� ¨�� � ����+ª
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°�� ���������� � E � ¶XÓ � � ��� ���$� �������� '#��� & ���#��� . � ����������� � �	��� ������ ��� � ' �������*)  � � � '�� �� !
���D) 
 � ��� � � ' 
 �$�����*) �	�
 � �������������������� ���	���������"�#��� "�� �����0. 
 �������� �#������� � ��� ����� � ��� ����� �����
����� ����������� 
 � ����� 	����� ���#� �%��� ����� ��� '#���	�����#���1"���� ��� � � ��� � �����#� �"��'#������� ���"����� ��� � �
��� 
 �#��� ��� ���$�������: ���������  ��� � ���#� � �
 � �"���������"'#� ��� � ��� � �� � � ��� '#��� �	� �"����������� "

À_� ���a¤P¥ � ��®u¨�� � ��� B9� � �J� ����� ����� � ��� ��« ²��6¢�� � �'� �I� ¥����i§����%� �/���j¨_����� Ñ � � � «2��� ��� � ���

3� � ���� ¦� �0¨���� ���_�0�������� � ����� � �������� �I� � � ��� � ¥�«j�� ¦� �a®Ã�@¥���� � � � � � � � � �'�
° �aÔ ¦� ��� � ¨������ � ��¤P¥Î¥�������§���� ����� �����.��������� � �I� � � ��� � ¥�«2�� ¦� ��®Ã� � ¶ E � � �,����� ¶ E ��� =
«����b��������« ° ��� ����©¢8�1� � ��¨ � � � Ó�� � 6 ��«)�6� �0���� � � �½�4¢���� ������¨ �|¥���¥���� Ì ���_� �
� ��®D� � �4�0� �Zª�§ ���&���,���$��������� � �I� �0����� � ¥�«j�� ¦� ��®Ã�����/��� � � � ¤P¥ Ä � � ����� ����� �I� �0��� � ��® Â
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 �#��'#������ � � �
 � ����� ����� '#��� ��� � ����"'#����� ' 
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7 ��� �����8�X¢�§������8�� � «)�6� ������¡U«2Å����¨�����®Ã����Â
«��
	����1��Å ����¨2»aÅ�������8«2«���� ¨ C=¨�	���«2¨�� ��
��«(���������������'�¾¯7��	¬¸*�����¤P¥/��� � ´#� µ ��� � ��� �
������	�� � � ����� B ����	����1��� �����! ���� ����" Ä ����#%$/��� � ����� ���'&4�����)(*�-�����
	���� � �������3�)(,+ *PÓ�Ó + E
- �% � 	��.����� -%/�����.��� 
3�.�-�����
	 �����0����"���	�	����	�� �213���������

" � � � �!4 � �65 � �7 ��� 5 �98 � � � 8 �
: �<;�� ���������� � E���+�+ ����	="�� - /���=�����>����
�1����	��%��������	�� �@?A4������ �,"���	=�
����������������	���"
( : 7 ÖCBA(���� � ����� � (D+E�-� - � �'	���� � � �GFH I�%�J���K����� /�
	������#%$ �����MLN�� K����	%��� � �� K����	��2"���	
������#%$ � ����� � � ����� 4 ��������� � ���������������#%$�����	O�������'�J?A4������ �P")��	 - ��$����������� 
7 ����� ��
�!Q6 ����AR

������ - ����"S�
	����1��
�1���T	����5����#%$U	I����� � �'	���� � � �V K���%�����'�A������ I����	������ �S����� �S�� I���W?A#%$�� ��	�	��
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� ��� 7 4 �©Ó F�+ ��� ��� � �
# � � ��� 7�� �	� F � @ � ��� � �
# � � �� � ����	�����#%$����	�� 4 ��������� ����� � �'R
������#%$�����	 F ")��	"������� � ����#%$ ����� � � - � ����� ��� � 2������&���/��� � ��� � ���%�#���0�����5��������
* �
�������
����� �����#%$T	������ �����#%$�� �M�
F+� ����������! ���� ������
O���1��� �5��� ���N����	��1��� � �����T	������� �,�������� �'�
�3����#%$4� ����� /�
$����&��� � - /��� �������K����#%$/��� � ����� ���'&  I���&��� �$��� ������� ����	��������� � ��"S��&+��"S�
� ��$����� Q��1��$ /��#%$���	������ ������$����� � �	� ������������	�� � ��"���#%$T	 �W�&��� � ��	�� /6 �J������������	���" " ��� �
����� � ��" ����������� �E"���	 ����� ���� K����	���	�� �	4H� � � �����01P� & ��"S� ����� � 	�� ��� � ����U	����1����	 /��#%$U	�� � R
�����	 ����� ?64J��U	�����" ��	������ ��� �6�����*( : 7�� � �
L������ ��� � �����#%$ ����� � �
	�� ���.�
$�"��� /�-� - � "���	 � ��	�� � "���	 ��������� ��� � � � "���	2��#%$����#%$U	�� �
� ����#%$���4 ��T	���� �<��� � ���A	 
������� � 6 �T	�������#%$������ ��� ����� 4 � � � �����=13��&+��"�� ����� ��"
� ��� � �#� � � ��Q�����" /� � � � ����� -%/� � - � �����#%$�����������	���� ��" ( : 7�� � �&��� ���U	���4�����#%$����������
� ����	������� � � � �  I���&��� �6�.��$���� � ��#%$T	*"���$�� � ������� � 	 �

1 ��	 � �� - �"�����*����;����������� � � E���+�+ ��� B � ������	���� ?6#%$U I������� -%/��� "��4 ��������������#%$ �/���
�����(�����#%$T	�� ��� �����#%$���� � ����#%$ �	� " ��� 7 4NF�
O���1����� � ����#%$ 7 4 � " ��� 7�� � ���
�N����	��1����� � ����#%$ 7���� " � ��� B �����������'� � ��$ �	������ 
7 ����� ��
� QU ������������ - ����"��
	����1�GFA
�����
����� �J�'	������W������� ?A4������-�! ����&����" � ��	����#%$T	������ �T	�� B.�������%� � ��� ����/��$��	� I���&��� ���"� ��#%$

 �1����	��%��U	����1� ����� � ��������� ��� - ����	 � ���� � 	�� � Q'�����#
*�������� B.�������&��� � ��� ����� �'&A��������Q�� �
� �����#%$�� � �������U	�� B.��
	����1� � ���$�&� ��T	 FH��� �.��������$�����?$��" " ��� �%��������" 2W����	�4�����T	 - /���O�����
LN����� � �����C�'&���T	 � �����#%$E������������	 �
: " 6 �U	�������#%$���� �P���P� ������������$���� � ������� � 	�� �2������	%� ��$ /�-� � � � ���&� ����	��������� � � �E���%��	�� � �����
' ��$�����#%$����������#%$������	�� � -%/���)����� : ��� �T	�� B.�������&��� � ��������� ?64���� ����(� �����#%$�� � ��������� �����������

* ��������� ������	����#%$ ���� ��	���Q ��	%� �������������J���'� ?+��� ������� - /���������#%$U	��)� �����#%$����7��� �#
O���1�����
��� ;�� ���������� � E���++* ���  ���� -%/���,�N����	��1����� ����� ��� � � ��� ����������#%$U	��������T	�� B��������%��� �
��� ;����������� � � E���+ � ����� � ����	�����	 � �&��� � ���U	%�.�
	����1����� ������� " ������	M��$���� � ������� � � ���
/��� ���� ���� � � ��� ���
	����.����$ /��� � � � F2����"2����#%$ ������#%$ ��� �<( : ?�L B6;� � ������	�$�""��� � � � ��� � 	
������ ���� ����� �#���(��� �����"�J��������� � �
	������.��$�" �� /�-� - ���=+�E ��� �6� ��� +�E ��� = ���-� � � ���. ��
; ��#%$�$��������-���� /������	�����#%$ ����$���� - �% � ���%�GF!�.�
���  /��$���� � � ����� � ��	�� � �.��$�" �"����� ( : 7��
���E��������" ����$��0��	%� ������ � 2�����	��-���E �
� �
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�&��� : ��� �T	�� B.�������&��� � �� ��$�����#%$������ ���#%$������	���� ��� ����� - �% � � �������>Q'�����P;�� ���������� � ���
�������3")��	0��������� ������������Q�� �P13��	�$��#��� � � ��� � * � � �' K�1� ��� �P I���&��� �'�W?+���O I� � ����	O��� - �����
LN� � ������������� �����84 ��
�����$��6�$�.�  � ������	�$�" ���0( : �0L ( � � ��� � + � - /��� ��������� �����#%$�� ��$#C64 ��	�$��'R
��� Q���" � �����#%$�������" 4����� � ��$H/�-� � � � � ?A#%$�� ��	�	�� �-�WF������)��� ����� 
7 ����� ��
�!QA��#%$T K������� �����
� L (0;0B � ( : 7�� ���-� � ��4.������	��������'� L����0��������U	���� � ��� � �����#%$ � � ��� ��� �AQ�����"���	 ����"
( : ?�L B6;� � ������	�$�" ��� � �' K�1� ��� ����� ' �
$�����#%$����������#%$������	���� ��-���)����#%$T	 � ����� � � �  K���%�����GF
�.� ����#%$T	 ��" "���� �����)( ��� � ����
�1����	��%��������	  I���%��� ����-���GF  I� ���V( : �0L ( ������� 2������&���/��� �
"���#%$T	 �9�&��� ; ��� � ��� � �3Q��1� ( : �0L (  K���%����� ��� ����� ��4 /�
	��������6$�BU; �.�� C6��� Q����� I� �����'	 �
?A��")��	 � ���J���6����� - �% � � �������2L � � ��� ���������O������� �3L��������&��#%SQ��1�6����� ?6	%� �������	 /��	 ��� �6�����
L���� ��� ��	�� � 
����	 ����� 2������&���/��� � ���2 ���� ����� �
�&����
 ��" 4.�
	����������	 /�
	 "���	 "���$�������� ��1P�
��������$?C64J��	�$������ ��
�����V� � 13��$�� - ��#%$�� �����&���/���AR
� ��� - /��$���� �GF6���"�.����� ������?$��" "�� ����� : �����T	�� B��������%��� � �� K��$�����#%$����������#%$�
����	�� �E� �(��� ����"
2W����	�4 ����T	 � � /�. ���� ���� �������  I���&��� �V��-����� 4 � ��� � ���#%$�����������$.����"����� 
* ������� �����2�����#%$T	�� �
� �����#%$����SL����T	����-�GFA16���1�2�����)� ���1�V ����%� ������� 13��$�� - ��#%$��������&���/��� � �-��� � ����#%$�����������'�
; ��#%$ ����� 
* ������� B.�������%� � � F�
������� � �����#%$���������� �T	�� B.�������%� � � Q����&����$�" � �2� �2 /�1�������GF ����	
���' K�������� ���$�&� ��T	 ���6��� � ������� 
*�������� � 9 �����#%$T	 ;TF 
 �
�1�E�$����� � ����	��-�'�
�&��� ������	�� � � ������� �2;�� ���������� � ����E���+ E � ��� E ��+ � ����� � � � ����� ' ��$�����#%$����������#%$�
����	�� �

-%/��� ����� : ��� �T	�� B.�������&��� � ���������I?A4���� ����������#%$T	���� � �����#%$������#����� 
O���1� ���! ���� � �� �N����	��1�
�#����� -%/��� � ��#%$T	������ �T	�� B.�������&��� � �.��#%$2$.����	�����4 ��
�����$��6�$����#%$�����	�	�� � � � ��� � * � �
�&��� ?$��" " �3�����IQ+����� � � /�  �� � ��� ��������" 2W����	�4�����U	/����	/��� ����$�� � ��	������ /��$����%��� � ��������F
�.� ����� ?A#%$ /��� - � ����� ?A#%$�����	�	�� ������� 13��$�� - �
#%$��������T	�� B��������%��� � �.�
$������P�-������#%$ ����  �	 �
: �)���������	��'	������ ������� � ;���� ���� ��� � ��� E ��+ = ��� �<E���+ > $���� � � � ���GF ����� ������������J��� : ��� �T	�� R

B.�������%��� � �� K��$�����#%$����������#%$������	�� � �.��#%$P I����#%$�� � 4 ��
�����$��6�$����#%$�����	�	�� � � � ��� � * � �.�
����	��� R
�� �GF�� ��	�� /� � 	 ����� /6 � ����$.�-� � ����� ?#��"�" � ��� � � -�/��$��O+ =�� �
LN� -�/����	 �-� - F��.�����3������������� ����������" 2��U K��#%$�� ��" ���' K������ ��� � � -�/��$���������� � � /�. ��������%�6R
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	�����#%$M����$ /�-� � 	�F� K���%�����,��" � �% � � ����� �V��������R
� � �����*����Q���� � ������� � 	�� � � � /�. ����6���6#%$�"����� -%/��������"�������� �������� LN����� � ��������� � ����/��	�������	 �
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$&%('*),+,-/.�+0-/1324-/57608:9;8:-=<3%(8:->5,?:%@8:9 - /6,13+,AB- ",CED 5F%HG � ?I-J+,- � 5,AK->1I8L6,5,+M+,AB- D 6 - 24-/1I-/AON8:605,PQ+0-/1<3%(8:->5R->1SG /%(608:->1I8UTV6,1S+0-/5XWYTVAK1I+RAB5Z+0AK-/?I-/.\[L%H],AO8:->G^2_->?S'*),1IAK-/24-/5`W@TVAB-a.=%H5Z+,AK-
",Ccb -/?Ide5,-/5f?S-/GB-/g^8:AB-/1h8iW76,.�AK),1I-/5fjk1Idc+06,g^8:AKdH5,?Sl76,->1S?S'*)05,AB8I8m9/6=2_->?I8:AB.=.n-/5`o � 6,5 /%H'*),?h8
- deGBPH8p+,AK-aqr->?S'*),1I-/AK206,5,P3+,->1ts3-/5,->1SAK->1S6,50P&?SAB.u6,GBAK-/1h8:->1U<3%(8:->5v6,5,+v+,-/1I-/5 D 6 - 2_->1S->AB8:605,PAK5w<x->8:->g^8:de1I?SAKPH5F%HGK-(W72_-;yede1z+0AK- - /601r24-/AK+0- D 1h8:->5wyede5{<3%(8S-/5wAB+,-/5^8SAK?S'*)0-L|c-/GB-/g^8:ABde5=yHde5
",Ccb -/?Ide5,-/5}-/1IG /%H608S-/1h8mTVAK1S+`oD 6,?~+0-/5u->'*)78S-/5�6,5,+v?SAK.v6,GKAB-/1I8S-/5R<3%(8:->5v->1S.nAB8S8S-/GO8U.f%H5R+,AK-k8:d(8*%HGB-/5R<x->8:->g^8:de1I->�n9/A�N-/509/-/5`W^.=AO8#+,->5,-/5n+,AK-z%H6,?t+,->5n->'*)^8:-/5f<3%(8:->5JPe->T�de5,50-/5,->5 D 509i%H),GB-/5�+,->1 ",C0b ->?Sde50-/5gHdH1S1SABPeAK->1I8tT�-/1I+,-/5w. /6,?I?S-/5`oE��-/5,5f$Q�>�m���e�`�n+,AK-VPe->.=->?S?S->5,- D 5,9i%(),GFyede5 ",C0b ->?Sde50-/5AK. � -/1 - %HGKGB?Sg@%H5F%HG "�� [L�`[v��AB5�+,-/1&�I-;Tr->AKGKABPe-/5 D 5F%HG � ?I-{6,5,+����K���Z+,AB-w9/60Pe-/) /dH1SAKPH-8:d(8*%HGB-}<x-;8:->g78Sde1S-;�n9/AK->5,9�?IAK5,+`Wa+,%H5,5 - dHGKPH8n.nAB8�+,->1f��6,.nAK5,dH?SAB8 /%(8���+0-/?n2_->5E6c8:9>8S-/5<3%(8S-/5,?S%(8:9>-/?Z6,5,+�+0-/.��k-/1I9>T�-/ABPe6,5,Pe?hye->1S) /%HGO8:5,AB?uqr1i� "�� [ � [ �_� +,-/?Z2_-;8:1S%H'*)^8:->8S-/5[L%H5F%HGB? - /6,1m+,->5�8SdH8*%HGB-/5 ",C jk1Idc+06,g^8:AKdH5,?Sl76,->1S?S'*)05,AB8I8

�F� � $ � �m� � � ��Y�B��� " � " qr1i� "¡� [ � [ � � ¢ � ) oB£ �
<3%H24-/A_PeAK208r�Y�B���t+0-/5 D 5^8:->AKGX+0-/1¤�I->5,AKPH-/5 ",C0b -/?SdH5,-/5{+,->?¥PH-/?:%(.v8:->5}jt)F%(?S-/501:%H6,.n?V%H5XW+,->1p->AK5,?I'*),GKAB-/¦eGBAK'*)L%HGBGK->1�§#�=9>AK->5,9/->5XWY+,-/1U24-/Pe1I-/5,9;8:-/5v<x->8S-/g^8:de1S%Hg79/->]08*%H509HW@+,-/1UPe-;T /%H),GON8:->5 "0C |c->GK-/g^8SAKde5,?I?S'*),50AB8S8S-m6,5,+n+,-/1a<x- � 5,AB8SAKde5v+,-/?�|cABPe5F%HGB2_->1S-/AB'*),?t5,dE'*)�1S-/g(de5,?h8:1S60AK-/1h8TVAK1I+Xo
¨¡©�ª «¬/® ¯®3°±®3²k¬/®3²k³´°±µ ³´°´¶ «®Q·#®3¸f·~¹=²kº#¬/» ³´¼>½R·t¬>¹=°
<x-/1 b de5^8:- C 
z%H1IGKd C |EAK.u6,GK%(8:dH1m2_->A#¾&§k¿ DVC qÀ24-/57608S9>8Z|78*%H5,+,%H1S+0T�-/1Ig79/-/60Pe-�+,-/1xÁp-/ABGON'*),->5,],)^ÂE?SAKg�o_ÃQ."+0AK-&yH-/1S?I'*),AK->+,-/50?I8:->5´],)^ÂE?SAKg@%HGBAK?I'*),-/5}jt1Sde9>-/?S?I-R->AK5,9>6,24-/9/AB-/),->5XWFTVAK1I+-/AB5,-x[3de.v2,AK5F%@8:AKdH5�yHde5{¿Vde608:AB5,-/5=.=->),1S->1S->1m|cAB.u6,GÄ%@8:de1I-/5�ye-/1hTr->5,+,-;8io b AO8zÅ#¿VÆÇÁmÆhÈ3Å
ÉjkAKÊ^Ë � GÄ%H?I?S->5�?SAK'*)ÌT�-/AB'*),-{jt1Sde9>-/?I?S-{AK.�[3-/1S5�+0-/?uÁ%H1SPH->8:.=%(8S-/1SAK%HGK?Z?SAB.u6,GBAK-/1I-/5XW�TVAB-9HoSq&o�§t5,-/1IPeAK-;ye->1SGK60?I8Qdc+,->1z�xAB-/G - %('*),?I8S1S-/606,5,P,o�¾Q%H1I8S-Z|E8:1I-/6,],1Ide9/->?S?I-v.nAB8m+,->1¥jk1Idc+06,geN8:ABde5{?S'*)^T�-/1S->1LÍx6F%H1IgE?V6,50+±%H5,?I'*),GKAB-/¦e->5,+,->1Q¾Q%H+,1Ide5,AK?IAK->1S6,5,PJT�-/1I+,-/5±.nAB8z-/AK50-/.�T�-/A�N
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8S-/1S->5 jk1IdePe1S%H.=.�Wpj$#3ÁV¾QÆ D W#1S-/%HGKAB?SAB-/1I8/WU+F%H?J%H6 - +0AK-w[3deGBGKAB?SAKdH5 yHde5 $Q6,g7GB-/de5,->5�2_- N?I'*),1 /%H50g78QAK?h8 ÉÆ�y(%eÊHÊ � oÆÇ5 +,->1nyHde1SGBAK-/PH-/5,+,->5 D 5F%HGBÂE?I-�TV6,1I+,-/5 Pe->T /dH),5,GKAB'*),-�AK5,->GÄ%H?h8:AK?I'*),-�jt1SdH8Sde5 C [3-/1I5 C[3deGBGKAK?IAKde50-/5´?SAB.u6,GBAK-/1h836,5,+�+F%H24-/AkgH->AK5,-=jt1Sde9>-/?S?I-w24->yedH1S9/60PH8uPe->5,-/1IAK->1I8iWU?Id�+F%H?I?v+,->1+,dH.=AB5F%H5^8:- D 5^8:->AKG`T�-/AB'*),-/1 D 1I8mAB?I8io0<xAK-xsL->5,-/1IAK-/1I6,5,PJ+,AB-/?I-/1Vjt1Sde9>-/?I?S-3TVAK1I+¡Pe->T /de)05cNGBAK'*) .=AO8LÅ#¿VÆÇÁmÆhÈ3Å�1I-i%HGBAK?SAB-/1h8ioXj$#xÁV¾QÆ D TVAK1S+ +F%(5,5�PHP - o�AK5^8:->1S5 yede5�Å#¿VÆÇÁmÆhÈ3Å�9>6,1|cAB.u6,GK%(8:ABde5u)F%H1h8:->1z|E8S1S->6,],1SdH9/-/?I?S-3%(6 - Pe-/1I6 - -/5`oc<3%(2_->A,Tr->1S+,->5w)F%H1h8:-Qj~%H1h8:de5,?h8:1I-/6,6,50P,WÅF1:%(Pe.=->5^8*%(8SAKde5,?I],1SdH9/-/?I?S-�6,50+
s3GK60de5,-/.nAK?I?SABde5,-/5 2_->1 /6,'*g7?IAK'*)^8:ABPH8io D 6 - +,AK->?S-Ì��-/AK?I-)F%(5,+,)F%H2c8Q+0-/1 b de5^8:- C 
z%H1IGKd C |EAK.u6,GK%(8:dH1�T�-/AK'*)0-R6,50+})F%(1I8:-Ljt1Ide9/->?S?S-R?SAB.u6,GB8:%H5Xo
%`6,1�|cAB.u6,GKAB-/1I6,5,P{TV6,1S+,->5 /%H6,¦e->1S-¡j%H1:%H.n->8S-/1vTVAB-w9HoSq&o~+,%H?uÁ%H1SPe-;8:.=%(8:->1SAK%HG WU+,AB-jt1Sd(8:de5,->5,?I8S1:%H)0GK-/50-/1SPHAK- 605,+ +,AB- 9>6 Pe-/50-/1SAB-/1I-/5,+,- |E8*%(8SAK?h8:AKgÀyHde5 §t1S->AKPe50AK?S?I-/5 .nAB8->AK5,->. ÆÇ5^8S-/1 - %('/- - /601 D 57T�-/50+,-/1 - ->?I8:PH-/GK->PH8  ��de)FÊHÊ � ovÃ¥. +0AK- Á->AKGB'*),-/5 ?I] /%(8S-/1�AB5->AK5,->.�9;Tr->AB8:->5 |c'*),1IAB8S8vgHde1I1S->g78�+06,1S'*)�+,->5 ¾&§k¿ DVC q <x-;8:-/g^8Sde1v9>6Ì8:1:%(5,?S]4de1I8SAK->1S-/5`WTV6,1I+,-/5 T�-/AB8S-/1I-}§tAB5,P^%H24-/]F%(1:%H.n->8S-/1v9>6,1�Á~%(1SPe-;8:+,1S%H)^8:]4de?SAO8:AKdH5Ì6,5,+ 9/601=q�-/57608:9>6,5,P+,->? b %HPe5,-;8 - -/GB+,-/?V24-/1 /6,'*g7?SAK'*)^8SAKPH8/o
$QdE'*) yedH1 D 6 - 1S6 - -/AB5,-/1�<x->8S-/g^8:dH1S?SAB.u6,GK%(8:ABde5�T�-/1S+0-/5�ÆÇ5 - dH1S.=%(8:ABde5,-/5 +,->1 "0Cb ->?Sde50-/5±-'&c8S1:%H)0AK-/1h8iWF6,.�?S] /%(8S-/1¥+,AK- b /dePeGKAB'*),gH->AB8¥9/6�)F%H24-/5`WF+,AK-Zjt)^Âc?IAKg¡+,AB-/?I-/1¥Á->AKGON'*),->5 AK.�gHdH.=],GB->8I8:-/5Ìjk),%H?S->5,1:%H60. .nAB8Z+,-/1vAK.¾&§k¿ DVC q §$&c]4-/1SAB.=->5^8vye->1SPeGB-/AB'*),-/59>6�g /de5,5,->5Xo4<3%H9/6{TVAK1I+J�I->+,-/?Q§t1S->AKPe5,AB?m-/AB5,-/. D GKPede1IAB8S),.u6,?z60578S-/1I9/dePe->5XW�+,-/1¥-/?¥gHdH5cNg71S-;8z5F%('*) ",C0b ->?Sde50-/5{%H2,?I6,'*)^8iWc+,AK-QAK5f9;Tr->A`Pe->GÄ%H+0-/5,-Q[L%Hde5,->5w9/->1 - %HGBGK-/5`oc$¥6,1 -%/601r+,AB-

"0C0b -/?Ide5,->5w6,5,+wAB),1S-¥24-/AK+0-/5(%`->1 - %HGBGK?Ig(%(de5,-/5&�I->+,-/?m§t1I-/AKPH5,AK?I?S-/?kT�-/1S+0-/5wye->1S?I'*),AK->+,-/5,-g7AK50-/.=%(8:AB?S'*),-Zs31 /de¦H-/5�AK5¡-/AB5,-Z$¥8S6,],GK- C <3%(8S-/AXPe->?S'*),1IAK->2_->5Xo
%`6 +,AK->?S-/. %`->AB8:]06,5,g^8w?I],1SAB'*)78f.f%(5 yHde5 � b de5^8S- 
z%H1SGBdM8S1S608S) � Wa+F%�+0AK-�Pe-/5,->1SAB-/1I8S-jt)^ÂE?SAKg¡50dc'*)�5,AK'*)^8¥+,->. §tAK5 � 60?S?¥+,-/?¥<x->8S-/g^8:dH1S?¥6,5^8:-/1I9/dePH-/5{Trde1I+,-/5}AK?h8io§kAB5,-VTr->AB8:->1S-¥�k-/1:%(1S24-/AB8S6,5,PZ+,-/1r<3%(8:->5=PH-/?S'*)0AK-/)^8r5E601 - /6,1a+,AK-¥§t1S->AKPe50AK?S?I-HWE+,AK-V.nAK5cN+,->?I8S-/5,?x->AK5}AK5�9;Tr->A~Pe->GÄ%H+0-/5,-v[Z%(de5,-/5}9/->1 - %HGBGK-/50+,-/? ",C0b ->?Sde5�-/5^8:)F%(GB8:->5Xo_|cAK-R-/1 - deGKPH8.nAB8m+0-/1¥<x->8S-/g^8:de1I?SAB.u6,GÄ%@8:AKdH5XWc+0AK-3+,6,1I'*)�->AK5,-L%H5�+,->5�¾Q§a¿ DVC q <x-;8:-/g^8Sde1¥%H5,Pe->]F%H?S? N8S-=�k-/1I?SABde5�+,->?Jj~%(gH->8S?�sL§ D $QÁ 24->T�-/1IgE?h8:->GKGKABPH8ZTVAK1S+��  sZ§ D Ê*) � 6,5,+ É$Qd�T¥Ê,+ � � op§t?->578S) /%HGO8}PH-/5F%H60-�ÆÇ5 - dH1S.=%(8:ABde5,-/5 /6,24-/1�+,AB- �k->1I8S-/AKGB6,5,P,W D 1I8�6,5,+ +F%H?{�kdeGK60.=->5�+0-/?b %@8:-/1IAÄ%HGB?zAK."<x->8:->g^8:de1m6,50+}8:1S%H5,?I]_de1h8:AB-/1I8V+0AK-3Áp-/AKGB'*),-/5�6,5^8:->1¥qr-/1 /6,'*g7?SAK'*)^8SAKPe6,50PfAK)EN1I-/1x��-/'*),?I-/GBTVAB1Sg76,5,PH?S-/ABPe-/50?S'*)F% - 8S-/5Ì.nAB8 b %(8S-/1SAB-J6,5,+M+,-/? b %(Pe5,->8 - -/GB+,-/?3+,601S'*)M+,-/5Pe->?:%H.R8:-/5w<x->8:->g^8:de1>o D 5=��->'*),?S->GBTVAK1Ig76,5,Pe?I],6,5,g^8:->5})0AK5^8:->1SGÄ%(?S?S->5¡+,AK-¥Áp-/AKGB'*),-/5f?SdJPe- N5F%(5,5^8:- �@b dH578S-�
z%H1SGBd�AB.=]F%('>8u]4deAB578S? � o<xAK->?S-=6,5,+ %H6,'*)�dH2,AKPe-=ÆÇ5 - de1I.f%(8SAKde50-/5�TVAB-|c]06,1S->5w6,5,+n�k-/1I8SAK9>-/?kTr->1S+,->5¡AK5n-/5^8:?I],1S->'*),-/5,+0-/5 D ¿~ÁV§ C Á%H24-/GBGK-/5n.nAB8k+,->5¡qr-/9>-/AB'*)cN576,5,PH-/5 b Æ b jW b ÁV¿ D 6,5,+ b �3§k¿ %H2,PH-/GK->PH8io<xAK-/?I- §t1S-/ABPe5,AB?S?S- T�-/1I+,-/5 +F%H505 -%/601 +,AK- 5F%('*) - deGKPH-/5,+,- b de5^8:- C 
z%H1SGBd C¿V-/g(de5,?I8S1S6,g^8SAKde5 AB5 -/AB5,- <L|cÁ C7D 6,?IP^%H24-/+F%(8S-/A�Pe-/?I'*),1SAB-/24-/5Xo <x->?IT�-/AO8:-/1I-/5 TVAK1I+
- /6,1w�I-/+0-/5 s3-/50-/1SAB-/1I6,5,Pe?I],1Sde9>-/?I?Ì-/AB5,- <3%(8:->A=%(6,?SPe->Pe-/24-/5`WZ+0AK- +,AK- s3-/de.n->8S1SAK-�+0-/?¾Q§a¿ DVC q <x->8S-/g^8:de1I?u-/AB5,?S'*)0GKAK->¦eGKAB'*)�+0-/1 D g79/-/]c8*%H5,9>-/5 - /6,1R+,-/5Ì?IAK.u60GKAK->1I8S-/5�Á%H1IPe->8hN+,1S%H)^8x->578S) /%HGO8io D . §k50+,-u-/AB5,-/?xsL->5,-/1IAK->1S6,5,PH?S],1Ide9/->?S?S->?3TVAK1S+±%H6,¦e->1S+,->. +,AB- D 5,9i%(),G%HGBGK->1´-/1S9>-/6,P(8:-/5 ",C0b ->?Sde50-/5 +,->?�Pe->?:%H.R8:-/5
jt)F%H?S->5,1:%(6,.=?>WR+0AK- AK5 9>T�-/AnPe-/GK%H+,->5,-[L%Hde50-/5�9/-/1 - %HGKGB-/5¡?IAK5,+XWFAB5{-/AK50-xTr->AB8:->1S-Z<3%(8S-/A�Pe->?S]4-/AK'*)0-/1I8/o
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Monte Carlo

RTRA, RVER,...

Echte Daten

MTRA, MVER,...

erzeugte
Teilchen

elektrische
Signale

Detektortreffer Detektortreffer
gemessene

"Monte Carlo
impact points"

simulierte

Wechsel−
wirkungen

"Monte Carlo truth"

harter

Streuprozess
FRITIOFWechselwirkung am Target Kinematisches Modell

Wechselwirkung mit
     Detektormodulen

Trefferaufbereitung

GEANT−Detektorsimulation

Digitalisierung

     Ereignisrekonstruktion
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%`6,1z|cAK.u60GÄ%(8SAKde5�+,->1m<x->8S-/g^8:de1I?SABPe5F%HGB-Q6,50+¡9/6¡AK)01S-/1r¿¥->gHde50?I8:1I6,g^8:ABde5¡+,AK->5,-/5fAK.�9>T�-/A�N8:->5\|c'*),1IAB8I8±+,AB-�<L|cÁ C 6,5,+À+,AB-Ìs3-/dH.=-;8:1SAB-/+F%@8:-/AZ%HGB?�§tAB5,P^%H24-Ho¥<3%H9>6À. /60?S?S->5 +,AK-<x6,1I'*),P /%H5,PH-Z+0-/1VÁ->AKGB'*),-/5,?I],6,1I-/5�AB5{]F%H?S?I-/5,+}?SAB.u6,GKAB-/1h8:-3<x-;8:-/g^8Sde1S?IAKPe5F%(GK-x6,.nPe-;Tz%H5EN+,->GB8pTr->1S+,->5Xoe<3%H24-/A^T�-/1I+,-/5J+,AB- b Æ b jt?#Pe->. /%H¦&§#�=9>AK->5,9/->5XW(+0AK-a. /dePHGKAK'*)0?I8pPe608+,-/50-/5T /%H),1I-/5,+ +,-/1f<3%(8:->5,5F%H),.n-�-/5^8:?I],1S->'*),-/5XWrAK5 -/'*)^8:-±Áp1S-�K`->1f6,.nPe-;Tz%H50+,-/GO8io�<3%H?�2_- NPe1I-/5,9;8:-¥1 /%H6,.nGKAB'*),- D 6ML /de?S605,Pe?IyH-/1I. /dePH-/5w->AK5,->?r|E6,2_+0->8:->g^8:de1I?�TVAK1I+=.nAB8#-/AK50-/1Q� sL%H6,¦(N?S'*)0-/5 � �k-/1I?S'*),.nAK->1S6,5,P�+,->1�I->T�-/ABGKAKPH-/5¡Áp1S--K_-/1I]_dH?SAB8SAKde5¡24-/1 /6,'*g7?SAB'*)78SAKPH8/oF$&%('*)}+,->1V<xAONPeAO8*%HGBAK?SAB-/1I6,5,Pz+,->1#|EAKPe5F%(GK-t?I8S-/),->5u+,AB-/?S->GK24-/5 D ¿~ÁV§ C Á%H24-/GBGK-/5Z9/601p�k->1 - /6,Pe605,P¥TVAB-k5F%H'*)+,->1 D 6 - 24-/1S->AB8S6,5,PJyede5�Áp1S--K_-/1I5±%H60?m-/'*)^8:->5´<3%(8:->5XW,6,50+}+,AB-L§t1S-/ABPe5,AB?S1S->gHde50?I8:1I6,g^8:ABde5-/1 - deGKP(8=-'&0%Hg^8w5F%H'*) +,-/5 D 6,? -%/60),1S6,50Pe-/5 AB5 D 20?S'*),5,AO8S8 +,o ËEotÆÇ5 D 2,20AKGK+06,5,PONcoB£}?SAB5,+9/60. �k->1SPeGB-/AK'*)=+,AK-&<3%(8:->5F%H6 - 24-/1I-/AO8:6,5,PH-/5 -%/6,1�-/'*)^8:-3605,+w?SAB.u6,GBAK-/1h8:-¥<3%(8S-/5w5,dE'*),.=%HGK?Pe->Pe-/5 /602_->1SPe->?I8:->GKGO8io<3% +,AB-}Pe- - /6,GKGO8:->5 <3%@8:-/50?I8:1I6,g^8:6,1I-/5 5F%('*) +,->1f§t1S->AKPe50AK?S1I-/g(de5,?I8S1S6,g^8SAKde5 - /601n->'*)^8:-6,5,+ ?IAK.u60GKAK->1I8S-�<3%(8S-/5 +,AB-/?I-/GK24-/5 ?IAK5,+`Wrg@%H5,5 AB5�2_->AK+,->5 Å /%HGBGK-/5 +,-/1I?S->GK24- D 5F%(GBÂE?S- N%HGBPede1SAO8:),.v6,?=9>6,1¡§$&E8:1S%Hg^8:AKdH5�+,-/1JP C0b ->?Sde5,->5 2_->5E6c8:9>8¡T�-/1I+,-/5`Wz+,-/1fAK. - deGKPH-/5,+,->5D 20?S'*),5,AO8S8¥-/1IG /%H6c8:-/1h8mTVAK1I+Xo
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�H->+,-/?3§t1I-/AKPH5,AK?VTVAK1I+�Pe->. /%H¦nÁp-/AKGK%H2,?I'*),5,AB8I8 +0o Ëco Ën9>6,5 /%H'*)0?I83+,->1x[3GKdH5,-/5^8 - ->1S576,5,Pf6,5,++,->1 §k1I-/ABPe5,AK?I?S->GK-/g^8SAKde5 6,5^8S-/1S9>dePe->5Xo�ÆÇ. Å�%HGKGB- -/'*)^8S-/1 <3%(8:->5�TVAB1S+ %H6,¦H-/1S+0-/. +,->1qr605,'*),576,.n.=->1S5,'*),->'*g}+06,1S'*),PH- - /6,),1h8io
�H->8:9;8 - deGKPH8f+,-/1{->AKPe->578SGKAB'*),- P C |c-/GB-/g^8:ABde5,?:%(GKPede1IAB8S),.u6,?>o��H-M§t1S->AKPe5,AB?fT�-/1S+0-/5À%(GKGK-. /dePeGBAK'*),->5±[3de.u2,AB5F%(8SAKde5,->5}yHde5M|c],6,1I-/5 9/6 j%e%H1I-/5´+F%H)0AK5,Pe->),-/50+ /6,2_->1S],1 /6 - 8iW`de2±?SAB-->AK5,->. Pe-/.n-/AB5,?:%H.n-/5 %`->1 - %HGBGK?IyH-/1h8:- & ->AK5,->? P C0b ->?Sde50?f-/5^8S?I8*%(.=.n-/5 g /de5,5^8:->5Xor<3%(9/6TVAB1S+�.nAB8Z+,->. 2_->1S-/AO8:?Z2_->?S'*),1IAK->2_->5,-/5 jt1SdHPe1:%H.n.sL¿mÈV�x§a¿ 6,5^8S-/1v+0-/1 D 5,5F%H)0.=-(W24-/AB+,-�|c],6,1I-/5 ?S-/AB-/5 [L%Hde5,->5XW#-/AB5,-w�k-/1h8:-'&0?I6,'*),-±+06,1S'*),PH- - /6,),1h8n6,5,+ +,AK-¡9>6,Pe-/) /de1SABPe-AB57y(%H1IAÄ%H5^8S- b %H?I?S-L+,-/?Q|c]06,1S]F%H%H1S->?m.=AO8m¾QABG - -Q+,-/1VÆÇ.n],6,GK?IAK5 - dH1S.=%(8:ABde5f%(6,?m+,-/."|c],6,1 Ng@%H.n.=->1S?hÂc?h8:->. ?Sd�TVAK-VAK)01S-VPe-/1IAK5,PH?I8:-V1 /%H6,.nGKAK'*)0-m<xAK?h8*%H5,9m9>6,-/AB5F%H5,+0-/1a2_->1S-/'*)05,->8/o0$¥6,1|c]06,1S]F%H%H1S-´.nAB8=-/AB5,-/1¡AB57y(%H1IAÄ%H5^8S-/5 b %(?S?S-´yHde5 ) /de'*),?h8:-/50?M£HWB£Ms3->���@'���?Sd�TVAK-±->AK5,->1<xAB?I8*%(5,9�yedH5 ) /dH'*),?I8S-/5,?�£M.n. Tr->1S+,->5À%Hg79/->]08:AB-/1h8ioVÅ /6,1¡?IAK-´6,50+�+0AK-´9/60Pe-/) /dH1SAKPH-/5

P C0b -/?Ide5,g@%H5,+0AK+F%(8S-/5nTr->1S+,->5¡.=->),1S->1S-&g7AB5,-/.=%(8:AB?S'*),-&s31 /de¦e->5=24-/1I-/'*),50->8m6,50+w9/6,?S%H.JN.n-/5�.nAB8tÆÇ5 - dH1S.=%(8:ABde5,-/5J+0-/?a¿¥Æ��z¾ 9>6 b %(?S?S->5,)^ÂE]_dH8S),-/?I-/5¡AB5J-/AK50-VyHde5n9>T�-/A4$¥8S6,],GK- C<3%(8S-/AB-/5fPH-/?S'*)01SAK->2_->5Xo,¾¥AK->1S24-/AFTVAK1I+fPe-;8:1S->5,5^8m9>TVAB?S'*),->5�|c],6,1IgHde.v2,AK5F%@8:AKdH5,-/5=PeGK->AK'*),->1�U%H+,605,P±� ÃQ5^8:->1SPe1I6,5,+ C $¥8:60],GK- � 605,+}->5^8:Pe->Pe-/5,PH-/?S-;8:9;8:-/1&�U%H+,6,5,P�� |EAKPe5F%(G C $V8:6,],GB- � o<xAK- P CED 5,%HGBÂE?S-�TVAK1S+�%(6 - +,-/5=|cABPe5F%HG C $¥8S6,],GK->5v+,601S'*),Pe- - /6,),1h8iWeT�de2_->A,AK.�ÅFdeGKPH-/5,+,->5|c'*)05,AB8I8:-Z%H6 - Tr->AB8S-/1S-Zg7AK5,->.f%@8:AK?I'*),-Zs31 /de¦e->5{9/6�+,-��F50AK-/1I-/5}?SAK50+Xo
§k?a?S->A4%H6,?S+01 /6,'*g7GKAB'*)=+,%H1:%H6 - ),AB5,Pe->TVAB-/?I-/5XW7+F%H?I?k? /%H.v8SGKAB'*),-/5n9/60yHde1kPe-/5,%H5,5^8:->5 D 5F%YNGOÂc?I-/?I'*),1SAO8S8:->5 -%/601#-/'*)^8:-¥6,5,+�?IAK.u6,GBAK->1I8:-r<3%(8:->5J+,AK->?S->GK24- D ¿~ÁV§ C �k->1S?IAKde5�6,5,+n+,->1S?S->GK24-|0%@8:9#yedH5v[L%HGBAK2,1S%(8:ABde5,?Sg(de5,?h8*%H5^8:->539/6,PH1S6,5,+0-aGBAK->Pe-/5XW;+,AB-t?S'*),de5 - /6,1�+,AB-#9/->AB8:%H2,) /%H50PeAKPe->5j%H1:%H.n->8S-/1I+F%H1S?h8:->GKGK605,Pe-/5�Pe-/. /%H¦wÁp-/ABGÄ%H2,?I'*),5,AO8S8 +0o Ëco )w%H6 - |c-/AO8:-��;Nn2_->5E6c8:9>83TV601S+,->5Xo§t24-/5,?Id�?SAB5,+M%H6,'*) - /6,1L+,AK- P CED 5,%HGBÂE?S-�?IdYT�de),G -%/601Z+0AK-�<x->8S-/g^8:dH1S?SAB.u6,GK%(8:ABde5±6,5,+�<xAONPeAO8*%HGBAK?IAK-/1I6,5,P�+,->1&?SAB.u6,GBAK-/1h8:->5�<3%(8S-/5´%(GK?Q%H6,'*) - /6,1QAK),1I- D 6 - 2_->1S-/AO8:6,50Pf6,5,+´+0AK- �I->5,AKPH-->'*)78S-/1Q<3%(8:->5}+0AK-3ÆÇ5 - de1I.f%@8:AKdH5,-/5¡+,->?VÆÇÁV¿À6,5,-/AB5,Pe->?S'*),1 /%H5,g^8&yH-/1IT�-/50+,->8QTrde1I+,-/5`o
¨¡©�� «�¬/® � �{·#²k½v¸f·t¬/¹n° ¶±®x²�.DJC ®xº~¹n°±®3°
<x->1 %`-/1 - %(GKGn-/AK50-/? P C0b -/?SdH5,? -/1 - dHGKPH8�AK5 - %H?h8 +,-/1 ¾ /%(G - 8:-�%HGKGB-/1ÌÅ /%HGKGB- AK5 +0-/5 9/6D 5 - %H5,P�+,AB-/?S->? [L%H]0AB8:->GK?�PH-/5F%H50578S-/5�[Z%(5F%HG�yHde5�9;Tr->AMPH-/GÄ%(+,-/5,->5�[L%HdH5,-/5Xow<3%H?Pe6c8:- ÅF6,5,g^8:ABde5,AB-/1S->5À+,->?�¿VÆ��z¾ yedH5�¾Q§k¿ DmC q�AK. D ],1IAKGuË"!#!#!�2,AB->8:-;8´+F%H)0-/1´+,AB-b /dHPeGKAB'*),gH->AB8iW�+,-/5 P C jt1SdE+,6,g^8SAKde5,?Il76,-/1I?S'*),5,AO8S8 /6,24-/1\Pe-/5,%H6 +,AB-/?I-/5 %`-/1 - %(GKGK?Ig@%H5F%HG9>6�PH->TVAK505,-/5 6,5,+ ->5^8:?S]01S-/'*)0-/5,+,-Ì|c'*),5,AO8S8S- %H6 - +,-/5 24-/1I-/AB8S?w?I8:%H1Sg gHde.n],1IAK.nAK-/1h8:->5|cABPe5F%HG C $¥8S6,],GB-/5 9/6 +,-$�F5,AK->1S->5XoJs3-/. /%H¦�+,-/1�ÅFde1I+,-/1I6,5,P,WZ+F%H?I?Ì24-/AK+0- |c],601S-/5�%(6,?->AK5,->.�k->1I8:-'&�?h8*%H.n.=->5Ì?SdHGKGK->5Ì6,5,+�?I-/AB5,-wAK5^y(%H1IAÄ%H5^8:- b %H?I?S-{9/60yH-/1IG /%H?I?SAKP´24-/?h8:AB.=.v8T�-/1I+,-/5 g@%H5,5`WM. /6,?I?S-/5 +,AK-�|c],6,1I-/5XWMAK)01 ÆÇ.n],6,GB?�605,+ AB),1S- Á->AKGB'*),-/5,)^ÂE]4dH8:),->?S-?IdYTVAB-\+,-/1 �k-/1h8:- & .nAB8�Pe608:->1 Í36,%HGKAO8 /%(8 24-/?h8:AB.=.v8 T�-/1I+,-/5`o�¾¥AK-/1I9/6 2,AK-;8:->5 ?IAK'*)|c'*)05,AB8I8:-n%H6 - +,AB- D 5,9/%H),Gt+,->1ZÁp1S-�K`->13AK.�|c],6,1Ig(%(.=.n-/1I?IÂE?I8S-/.�W�%H6 - +,-/5MÆÇ.n],6,GK?>WX+,AB-[L%Hde50GKAKg(-/GBAK),dEdc+0)7ÂE]4dH8:)0-/?S-kAB.\¿¥Æ��z¾ ?Id�TVAK-r+0AK-�<xAK?I8:%H5,9�2_->AK+,->1#|c]06,1S->5JAK.À�k-/1h8:-'&J%H5`o
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%`601z<x-��,5,AB8SAKde5n? /%H.R8:GKAB'*),-/1aAK.�ÅFdeGBPe-/50+,-/5=+,AK?IgE6c8:AK->1I8S-/1m|E'*),5,AB8I8:-Q+,AK->578r+,-/1rAK5fÁp-/ABGON%H2,?I'*),5,AO8S8 +,o )0o +L%(6 - |E-/AB8S-VÊ#! - o - ->?I8:PH-/GK->PH8:-V<3%@8:-/50?:%(8S9HWeT�de2_->AF+,AK-rÆÇ5 - de1S.=%(8SAKde5,->5�%HGKGB-/1yEAK->1&Á%H1SPe-;8:.=%(8:->1SAK%HGKAB-/5�9/6,?S%H.=.n-/50Pe-/GB-/PH8¥Tr->1S+,->5XoUqr-;TV6,?S?h83Tr->1S+,->5M+0AK-v->'*)^8:-/5M<3%@N8:->5�),-/1S%H5,Pe->9/dePe->5XW^+F%3+,AB- b de5^8:- C �z%H1SGBd C |cAB.u6,GK%(8:ABde5R+0AK-Vjt)^Âc?IAKgu50AK'*)^8kAK.n.=->1~1IAK'*)^8:ABP24-/?S'*)01S-/AB208iWFTVAB-3?SAK'*)�?S] /%(8:->1¥50dc'*)�9/->AKPe->5�TVAB1S+Xo
�������	� 
�����������������������! "�#�$��%���'&(��)*)*��+�+'��,-��
<xAK-�s31S6,5,+0GÄ%HPe- -%/6,1=+,AK- P C7D 5F%HGOÂE?S-�AK?I8f-/AB5,-}9>60ye->1SG /%H?S?IAKPe-±|c],6,1I1S-/g(de5,?h8:1S60g78SAKde5`Wz+,AK-+,AB-±�kde1:%H60?S?S-;8:9>6,5,P -%/601�->AK5,-´?IAK'*),->1S- �k-/1IgE5 /6,] - 6,5,P yede5 |c],601Sg@%H.n.=->1 C .=AO8w�3<L| C|c],601S?S->Pe.n-/5^8:->5�605,+¡?Sde.nAB8 - /6,1z->AK5,-Q9/60yH-/1IG /%H?I?SAKPH-3ÆÇ.=],60GK?S24-/?h8:AB.=.u605,P,W^�k-/1h8:- &c1I-/gHdH5cN?I8S1S6,g^8SAKde5w605,+{§$&c8S1:%H]4deGK%(8:ABde5=+0-/1m|E],6,1S->5¡9/6,. ¿VÆ��z¾ AK?h8ioc§tAK5w),dH),-/1rqr-/AO8:1:%(Pv5,AB'*)78 C%H?I?Sde9>AKAK->1I8S-/1kÁ1I--K_-/1X�I-Q|c],6,1>W7yHde1ITVAB-/Pe->5,+f+06,1S'*)f¿Q%H60?S'*),->5fye->1S6,1I?:%H'*)^8iWc?SdeGBGB8S- - deGKPeGBAK'*)ye->1S.nAK->+,-/5¡T�-/1S+0-/5Xo�<3%H)0-/1rTVAB1S+¡9/605 /%H'*),?h8&+,->1V|c'*),50AB8S8¥%(6 - +,AK-xÁp1S-�K`->1mAK.�|c],6,1Ig@%H.�N.n-/1S?hÂE?I8:->. �I-x|c]06,1�+0-��F5,AB-/1h8iW^T /%H),1I-/5,+w+0AK-/? -%/6,1a+F%H?k�3<L|�%H6 - PH1S6,5,+=+,-/1a),de)0-/5¡s /608S-+,->1zÁ1I--K_-/1I?S6,'*),- b}D ¿X�xÆ $ �¤Á->AKGÄ%(2,?S'*),50AB8S8mËco )0oB£HoB£ � 5,AB'*)78z5 /dH8:ABPvAB?I8io D 5f+,AK->?S-/1m|E8:->GKGK-?S->A�5,dE'*),.f%(GK?V%H6 - D 202,AKGB+,6,5,P +,oO£ !�%H6 - |c-/AO8:-/. Nvye->1ITVAB-/?S->5XoD 2,2,ABGK+,6,50P Nco Ë�9>-/ABPH8u+,AB- D 509i%H),Gm+0-/1uÁp1S-�K`->1x�I-¡|c],6,1 -%/6,1v+F%H?n|c],601Sg@%H.n.=->1S?IÂE? N8:->. PH->8:1I-/5,5^8 -%/6,1f+,AK-}5,-/P^%@8:ABy 6,50+ +,AK-±]4de?IAB8:AOy Pe-/GK%H+,->5,- |c],601Z�I-/+,->?�|c],6,1I]F%e%H1I-/?>oqr->+,AK5,P(8¡+,6,1I'*)�+0-/5 gHde.v2,AK5F%@8:de1IAK?S'*)0-/5 D 5,?S%(8:9´+0-/?�|c->GK-/g^8SAKde5,?S%HGKPHde1SAO8:),.u60?=Pe->. /%(¦D 20?S'*),5,AO8S8.NEo )fg@%H505´+,AK->?S-/GB2_-u|c],6,1&.=->),1x%HGB?Q->AK5,.=%HGU24-/1 /60'*gE?IAK'*)^8:ABPH83T�-/1S+0-/5Xo D 6,¦e->1+,->. |c'*),5,AO8S8=%H6 - +,AK-�|E],6,1SGK%H+,6,50P TV601S+,->5 gH->AK5,-{T�-/AB8S-/1I-/5 qr-/+,AB5,Pe6,50Pe-/5 ye->1SGÄ%(5,PH8ioqr->AK+,-3�k-/1h8:->AKGK605,Pe-/5�?SAB5,+�?IAK'*){TVAK-L-/1hTz%(1I8:-;8x?I-/),1 /%H),5,GBAK'*)�6,5,+{Tr->AK?I-/5±->AK5,->5±qr->1S-/AB'*)yedH5=¿¥%H6,?I'*)^8:1S-�K`->1S5n2_->A,5,AB-/+,1IAKPe->5JÁ1I--K_-/1:%(5,9i%H)0GK-/5n%H6 - o(� AK-r?S'*),de5nAK5 D 2,2,ABGK+,605,P +,oO£%H6 - |c->AB8S- �0£3GKAB-/PH8�-/AB5¡GKdeg@%HGB-/? b AK5,AB.u6,.�24-/A#£YËZÁ1I--K_-/1S5u�I-L|c]06,1/oF<x->.=->5^8:?S]01S-/'*)0-/5,+T�-/1S+0-/5 yede5 576,5 %H5 576,1f5,dc'*)�|E],6,1S],%e%H1S-´.nAB8=.n-/),1f%HGK?}£YË�Áp1S--K_-/1I5��I- |c],6,1fAK.|c],601Sg@%H.n.=->1S?IÂE?h8:-/. %(gE9>-/]08SAK->1I8io
��������0 
�����������������������! "�#�$��%���1�	)*%���2#3+�
<x-/1¥5 /%H'*)0?I8:-uj~%H1S%H.=-;8:->1/W4.=AO8V+,-/. +,-/1&ÃQ5^8:->1SPe1I6,5,+±1I-/+,609/AK->1I8QTr->1S+,->5´g(%(5,5XW4AK?I8Q+,->1ÆÇ.n],6,GK?}2_->AK+,->1´|c]06,1S->5 ->AK5,->?´j~%H%H1S->?/ox<x->1´|c'*)05,AB8I8 %H6 - +,->5 ÆÇ.=]06,GK?�TVAK1S+À%H5 +,AK-
4�r-/1I-/5,g(d�yc?I'*)^Tr->GKGK-´+0-/?w¾Q§k¿ DmC q�¿VÆ��z¾ - /601=[L%HdH5,-/5 %H5,Pe->]F%H?S?h8iWk+,AB-�24-/AV6,50Pe- - /%H)01Ê0W �vs3->��5('¥GKAK->PH8ioe<xAK-¥|c'*)^Tr%H5,g76,5,Pe->5{+,AK->?S-/?k��-/1I8S-/?aT /%H),1S->5,+f+0-/1�<3%(8:->5,5F%H),.n-V?SAB5,+Pe->1SAK50PÌ6,5,+�yHde5 /D 5,+0-/1S605,Pe-/5 +,->?¡qr1I-/'*)76,5,Pe?IAK5,+0- & +,601S'*) �a%H1SAK%(8:ABde5,->5 +,->?{%(8:.nd(N?S]0) /%H1SAB?S'*),->5M�U6 - 8:+,1I6,'*g7?Z+0de.=AB5,AK->1I87698É<x6@� !#!;: oXÃ¥.�->AK5,-R9/60yH-/1SG /%H?S?IAKPe-JÆÇ+0-/5^8:A �F9/AB-/1S605,P+,->1J[L%Hde5,->5�9/6 P^%H1S%H5^8:AK->1S->5Ì6,5,+ -/AB5,-/5�PHGÄ%(8I8:-/5���->1I8 -%/6,1v+,-/5 |c'*),50AB8S8u9/6ÌT /%H),GB-/5XWT�-/1S+0-/5f576,1�j~%H%H1S-myedH5w|c]06,1S->5f.nAB8tÆÇ.n],6,GB?S-/5JyHde53�I-;Tr->AKGB?a]!< £ !vs3->���@'Q%(gE9>-/]08SAK->1I8io<3%w+,%H?LÆÇ+,-/5^8:A �F9/AB-/1I6,5,Pe?hye-/1I. /dHPe-/5M+,-/?Z¿VÆ��z¾ - /6,1xye->1S?I'*),AK->+,-/5,- b %H?I?S-/50)7ÂE]4dH8:)0-;N?S->5=?h8*%H1Iguyede. |c],6,1IAK.n],6,GK?#%H2,) /%H50PH8iW^?IdeGKG0%H6,'*)f+,%H? %`6,?:%H.n.n-/5,?I],AK->G0yede5nÆÇ.n],6,GK?t605,+
- /6,1m+,AB-)P CED 5F%HGBÂE?I-31S-/GB->y(%H5^8:->1¥�UABgH->GKAK)0dcdE+,)^ÂE]_dH8S),-/?I-/5{24->8:1S%H'*)^8:-;8QT�-/1I+,-/5XoD 202,AKGB+,6,5,P NEo )w9>-/AKP(8x+,AB-v�k-/1h8:-/ABGK6,50Pe-/5±+0-/?LjtAKde5 C 6,5,+Mjt1SdH8Sde5,GBAKgH->GKAB),dcdE+,? - /6,1x->AK5,->5
=#>7?A@CB7DFEHG/?JI�IK?	LKMNBPOQ?ARKDFETSUBP@WVXIUY	ZX[ =]\_^Q`ba LFB7c�d afe;g R]h	dHD	BWikjml a LFB7cni



��� �������	��
�������������	��������� P ��� �	�����! "�

n  (ITR+OTR)-

0

2000

4000

6000

8000

10000

x 10

0 10 20 30 40 50 60

Entries

Mean
RMS

        3259246

  32.98
  11.73

E
in

tr
ä

g
e

Echte Daten, einzelne Spuren, alle
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cut = qj.gt.0.

D 2,2,AKGB+,6,5,P7Nco Ë�
E� ��� : ��� (	1�#�%������ � ��� ���	� ��
� � ���$2 
� � ����(�2�2 ��� ��� ��!"��2 , �� � %����
�����;(�! ���J6�� � ����@ � �+%J%�������� ���$! ���J6 � �!"����@ ����# (;%�������
� � ��� � %��0��
� � ����(;(�� �0� (�#$# ����� ( 3
!*���5� (�#4�����

T�-/AB'*),-/5 [L%Hde50GKAKg(-/GBAK),dEdc+0?S'*),5,AO8S83yHde5�� � < !���!;N{6,5,+Ì->AK5,->5Ì)F%H1h8:->5�yede5Ì� � < !����
-%/6,1¥+,AB-Z50-/P^%(8SABy{Pe->GÄ%H+0-/5,->5´|c],601S-/5`oX| /%(.v8:GBAK'*),-Z��AKg(-/GKAB),dEdc+,+,%(8:->5{TV601S+,->5±+,-/. D GKPed(N1IAB8:)0.u6,?3¿VÆÇÁV§k¿�-/5^8S5,de.n.=->5 �¤Á->AKGK%H2,?S'*)05,AB8I8 +,o ËcoO£eW! Y<xAB-J|c],601 �F5,+06,5,P�" � W`Tr%H?L%H6,'*)AB.�Å�dHGKPe->5,+,-/5=?Sdu?I-/AB5f?SdHGKG o7<3%Z+,AK-&|c6,.n.n-Q+,->1z��AKg(-/GBAK),dEdc+0? - /601r%HGBGK-¥¾¥ÂE]4dH8:)0-/?S->5{%H6 -->AK5,?u50de1S.nAK->1I8RAK?I8/Wg@%H505�AK. Å�%HGKGB-=.nAK50+,-/?h8:-/50?vTr->AK'*),->1�[L%Hde5,AB+,-/5^8:A �F9/AB-/1I6,5,P�+0AK-/?I-/G�N24-u|E],6,1Q%H6,'*)±%(GK?Vg7GÄ%H1I-/?QjkABde5�dc+,->1¥jk1IdH8:dH5�9/60Pe-/de1I+,5,-;8QT�-/1I+,-/5Xo`$QdE'*)�?IAK5,+�|c],6,1I-/5.nAB8aÆÇ.n],6,GK?I-/5w20AK?r)0AK576,5^8:->1r9/601 D g79/->]08*%(5,9/Pe1I-/5,9>-L.=AO8 b %HPe5,-;8 - -/GB+fyedH5w'i%0o4£Ls3->��5('yH-/1I8S1S-;8:-/5`o#§t1S?h8v.nAB8L+,->1vÅFde1I+,-/1I6,5,P}5F%H'*)�->AK5,->1R),%H1I8S-/5Ì[L%HdH5,AK+,->5^8:A �,9/AK->1S6,50P}AB5�+,->1+,1IAB8I8:-/5 %`-/ABGK-3Tr->1S+,->5 ÅF-/),GBAK+,->578SA �F9>AK->1S6,5,PH-/5}%HGK?¥jtAKde5}dc+0-/1Q[Z%(de5�?h8*%H1Ig�60578S-/1I+,1 /6,'*g^86,50+Ì576,1u5,dE'*) |c],601S-/5�.nAB8ZÆÇ.n],6,GB?S-/5�de2_->1S)F%(GK2�+0-/1 4�r->1S->5,gHd�yE?S'*)^T�-/GKGB- - /6,1u[L%Hde50-/5%Hg79>-/]08SAK-/1h8io�<x->1 D 60?S?S'*)05,AB8I8L+,-/13ÆÇ.n],6,GB?Iye->1I8S-/AKGB6,5,P -%/6013+,-/5 )F%H1h8:->5 [Z%(de5,GKABgH->GKAK)0dcdE+cN?I'*),5,AB8I8k6,5^8:->5=1I-/'*)^8:?kPeAB208t+,->608:GBAK'*)J+,AB- 4�r-/1S->5,gHd�yE?S'*)^T�-/GBGK-QyHde5n'i%0o^ÊcW �Ls3->��5('zTVAK->+,-/1>oD 2,2,ABGK+,605,P�Nco +u9>-/AKP(8r+,AB-QPHGK-/AB'*),-/5=�k-/1I8S-/ABGK6,5,PH-/5=TVAB-&9>60yede1 - /6,1r+,AB-Q]4de?IAB8:AOy�Pe-/GK%H+,- N5,->5Ì|E],6,1S->5Xo b %H5 ?IAK-/)^83TVAB-J-/1ITr%H1h8:->8Z->AK5M%H5F%HGBdePe->?&�k-/1I)F%HGB8S-/5 9/6 +,->.�+,->1Z50-/P^%(8SABy
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Echte Daten, negativ geladene Spuren, alle
cut = (qj.lt.0.).and.(lskj.gt.0.05).and.(apj.gt.10).and.((nitrj+notrj).gt.12)
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cut = (qj.lt.0.).and.(lskj.gt.0.05).and.((nitrj+notrj).gt.12)
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cut = (qj.lt.0.).and.(lskj.gt.0.6).and.(apj.gt.10).and.((nitrj+notrj).gt.12)
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cut = (qj.lt.0.).and.(lskj.gt.0.6).and.((nitrj+notrj).gt.12)
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cut = (qj.lt.0.).and.(lskj.gt.0.6).and.((nitrj+notrj).gt.12).and.(apj.ge.9.3).and.(apj.le.10.5)

D 202,AKGB+,6,5,P Nco )�
 � �����+���5!"���$# � ������� %������ � �	��� � �+%�� ���	!��	�#4� �;��#4� 1�� � %	� , �� �&���$������� ��� 3
/01���
	H(��	�#4� �;��#4� 1�� � %	� /01���$! ! � �	� 2��$�+%��0��!*����� <��*<�O6�� � ��� #4�$��� � � �+% � �0/01�!$�*@ 2��$! � ��3
���01 ��	�5� ����� 
� � �5�$2 � � # �������5!*���$# � ��� 6���� ���$!*��� ���$# �*@ � ��� ���G%������ � �	��� � �+%�� ���	!��	�#4� �;� 3
#4� 1�� � % �����5!"���$# � ������� 6"%��5�$! !"��� ���$# �*@ , �� �H���$������1�(��5!*����	H(��	�#4� �;��#4� 1�� � %	� /01���$! ! � �	�G2��$� 3
%��0��!*�����'<�����2��$! � � ���01 ��	�5� ����� 
� � �5�$2 � � # ��������!*���$# � ��� � �+%�� � ���(�! � #4��/01��2 :�� �0� /01���$! ! � 2
%���� 4�.��� ����� � � � /01�� ��#$# � , �� ��	H(��	����� 6 � �!*����@���
��(�2�! #4��/01���+���5!"���$# � �������.����#4!"��� , �� � �����;( 3
! ��� ����# (;%�������
� � � ���G(�#$# ��� � (�!*���5� (�#4����� 2��$! %���2 
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� ��� =�<����"�"# /����0� /01���$! !*���$�



����� �������	��
�������������	��������� P ��� �	�����! "�

Lπ

1
10
10 2
10 3
10 4
10 5

0 0.2 0.4 0.6 0.8 1

Entries           88117

E
in

tr
ä

g
e

Echte Daten, positiv geladene Spuren, alle
cut = (qj.gt.0.).and.(lskj.gt.0.05).and.(apj.gt.10).and.((nitrj+notrj).gt.12)
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cut = (qj.gt.0.).and.(lskj.gt.0.05).and.(apj.gt.10).and.((nitrj+notrj).gt.12)
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cut = (qj.gt.0.).and.(lskj.gt.0.05).and.((nitrj+notrj).gt.12)
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cut = (qj.gt.0.).and.(lskj.gt.0.6).and.(apj.gt.10).and.((nitrj+notrj).gt.12)
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cut = (qj.gt.0.).and.(lskj.gt.0.6).and.((nitrj+notrj).gt.12)
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cut = (qj.gt.0.).and.(lskj.gt.0.6).and.((nitrj+notrj).gt.12).and.(apj.ge.9.3).and.(apj.le.10.5)

D 2,2,AKGB+,6,5,P.NEo + 
 � ��� �+���5!*���$# � ������� %��0� � � �	��� � �+% � ���	!��	�#4� �;��#4� 1�� � %	� 2��$! � � ���01 ��	�5� �����

� � �5�$2 � � # �������5!*���$# � ��� , �� � ����� � /01���� %�������	H(��	�#4� �;��#4� 1�� � %	� /01���$! !*� � �+% ��� ���$! ��� ����# (;%������
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Pe->GÄ%H+0-/5,->5±|c]06,1S->5Xo
��������� 
�������������F� �������_ �� �	� ��
 ��2J�J&b� 2	�J��

� 
%`60yHde13TV6,1S+0-n?I'*),de5�%H5,Pe->+,-/6c8:->8/WU+F%H?S?L->AK5 )F%H1h8:-/1L[L%HdH5,GKABgH-/GBAK),dEdE+,?S'*),50AB8S8QAK50?S24-/?SdH5cN+,->1S-{gHdH.u2,AK5,%(8:de1IAK?I'*),-/5 ÃQ5^8:->1SPe1I6,5,+ yede5 jtAKde5,->5 605,+ jt1IdH8:de50-/5 1S-/+06,9/AB-/1S->5 g@%H5,5`o<xAB-/?m?SdHGKGE�I-;8:9>8¥Pe->5F%H6,->1V6,5^8:-/1I?S6,'*)^8QTr->1S+,->5Xo
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Echte Daten, einzelne Spuren, Signal-Ntuple, alle

cut=(ap1.gt.10).and.(ap2.gt.10).and.((nitr1+notr1).gt.12).and.((nitr2+notr2).gt.12).and.(pmass.gt.1.009).and.(pmass.lt.1.030)
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cut=(ap1.gt.10).and.(ap2.gt.10).and.((nitr1+notr1).gt.12).and.((nitr2+notr2).gt.12).and.(pmass.gt.1.009).and.(pmass.lt.1.030)

D 202,AKGB+,6,5,P Nco NM
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� � ��� � �+���5!*���$# � ��� , �� � � �(�2�! #4��/01��
� � � ��� %�����
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� �!"��� � 	H(��	�#4� �;��#4� 1�� � %�� ���5!"� %����������;(�! ��������# (;%��������J( ��, ����! �?( �����8��������� %���� %���� ��� ��� 3
! ���.����# (;%���������
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ÆÇ5 D 2,2,AKGB+,6,5,P Nco N�AB?I8 -%/601u+F%H?n|cABPe5F%HG C $¥8S6,],GB-=+,AB-¡[L%Hde5,GBAKg(-/GKAB),dEdc+0yH-/1h8:-/ABGK6,50P -%/601? /%(.v8:GBAK'*),-L|E],6,1S->5�de24-/5{AB5�->AK5,+0AK.n-/5,?IAKde5F%(GK-/1a6,5,+�6,5^8:->5}AB5{9>T�-/AK+0AK.n-/5,?IAKde5F%(GK-/1r<3%H1hN?I8S-/GBGK6,5,PnPe-;8:1S->5,5^8x5F%('*)±+,-/1x|c],6,1IGÄ%H+06,5,PfAB. b %H?I?S->5 - -/5,?h8:->136,. +,AK-HP Ccb %H?S?I-v9>6±?S- N),->5XW@T�de24-/Ac+,AK-a9/60yHde1#+,-$�F5,AB-/1I8S-/5�|E'*),5,AB8I8:-m%(6 - +,AB-z|c]06,1Sg@%H.n.=->1I8S1S--K_-/16,5,+u+0AK-r|c],6,1 NAK.n],6,GB?S-a2_->57608:9;8#TV6,1S+0-/5XoH<xAK-a-/AK50+,AK.n-/5,?IAKde5,%HGK-t�k-/1h8:->AKGK605,P&9>-/AKP(8iWY+F%H?I? D 5,) /%H6 - 6,5,PH-/5+,->13§tAK5^8:1 /%HPe-u24-/A?S-/)013gEGB-/AB5,-/5���-/1h8:->5XWX+,AB-uÃQ5^8S-/1SPH1S6,5,+ 9>6,9/6,dH1S+,5,->5�?IAK5,+`W_6,50+M24-/A
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��-/1h8:-/5 5F%H),-{->AK5,?n%H6 - 8S1S-;8:-/5`Wt+,AK-{?SAB'*),-/1I-�[Z%(de5,AK+0-/5^8:A �F9/AB-/1S605,Pe-/5 ?IAK5,+Xoas3-/5,%H6,-/1I-/5D 6 - ?S'*),GB6,?S?aPeAB208_�I-/+0dc'*)n-/1I?I8a+,AK-m9;Tr->AK+,AB.=->5,?SABde5F%HGB-z<3%H1I?I8S-/GKGB6,5,P3+,->1k[L%Hde5,GBAKgH->GKAB),dcdE+,?24-/AB+,-/1&|c],6,1I-/5=�I-Rj~%e%(1/o`|cAK-Z9/->AKPH8Q-/AB5,-v?IAKPe5,A �Fg@%H5^8:- D 5,) /%H6 - 6,5,P=+,-/1&§tAK5^8:1 /%HPe-HW�T�-/5,524-/AB+,-¥|c],6,1I-/5=%HGK?~gEGK%H1S-V[L%HdH5,-/5�.nAB8~��-/1h8:->5=5F%(),-m2_->A,-/AB5,?tAK+0-/5^8:A �F9/AB-/1I8~Tr->1S+,->5XoEqr-/A�N8S1 /%HPe-�g(de.=.n-/5�%H6,'*)Myede5�[3de.u2,AB5F%(8:ABde5,->5XW`24-/Ak+,->5,-/5�5E601R->AK5,-�+,->1R24-/AB+,-/5�|c],6,1I-/5->AK5,->5}?IdeGK'*),->5�§tAB578S1:%HP�GBAK- - ->1I8/o
%`6,. �k->1SPeGB-/AK'*) 9>-/AKP(8 D 2,20AKGK+06,5,P Nco ��+,AK-´PeGB-/AB'*),-/5 [L%Hde50GKAKg(-/GBAK),dEdc+cye-/1h8:->AKGK605,Pe-/5

- /6,13+,%H?ZÃQ5^8:->1SPe1I6,5,+ C $V8:6,]0GK-HWXT�de24-/A#T�-/Pe->5�+,->13PeGK->AK'*),->5M�p%(+,6,5,P�2_->AK+,->1Z|c],6,1I-/5w�I-j%e%H1x�I->8:9;8w9;TVAK?S'*)0-/5�+,->1f->1S?I8S-/5�605,+�9>T�-/AO8:->5 |c],6,1n6,5^8:->1S?I'*),AK->+,-/5 T�de1S+,->5�AK?h8iokÆÇ5+,->1w-/AB5,+,AB.=->5,?SABde5F%HGB-/5 �k-/1I8S-/ABGK6,5,P�-/1Sg(-/5,5^8{.=%H5�g(-/AK50-/5 ?SABPe5,A �Fg@%H5^8:-/5�ÃQ5^8:->1S?S'*)0AK-/+9>6,1±yede1I),-/1IPe-/)0-/5,+,->5 D 2,2,AKGB+,6,5,P0ox<xAK-�9>T�-/AK+0AK.n-/5,?IAKde5F%(GK-��k->1I8S-/AKGB6,5,PM�I->+,dE'*)�9>-/AKP(8+,->608:GBAK'*)MTr->5,AKPe->1J§tAK5^8:1 /%HPe- - /6,1v+0-/5�Å�%HGBG W�+F%H?I?u24-/AK+0-w|c]06,1S->5�5F%H),->9/6�-/AB5,+,->608:ABP±%HGB?[L%Hde50-/5´AK+0-/5^8:A �F9/AB-/1I8¥T�-/1S+0-/5XW�%(GK?&9>60yedH1/oXq�->TV6,?I?I8LTV6,1S+0- - /6,1x+,AB-Js31:%H6,%H2,?I8S6 - 6,5,PH-/5+,AB-/?I-/GK24-f|cg@%HGKAB-/1S605,P}PH->T /%H),GO8iW�6,. +,AB-/?Z9/6�9/-/ABPe-/5`o~<3%{-/?R?SAK'*)�),AK->1S24-/AkGK->+,AKPHGKAK'*) 6,.|c]06,1Sg(de.u2,AB5F%(8:ABde5,->5nPHGK-/AB'*),-/1a�U%H+,605,PR),%H5,+,->GB8iW^PHAK208 D 2,2,AKGB+,6,5,P)Nco �3+,-/5fÃQ5^8:->1SPe1I6,5,+5,AB'*)^8Q1I-/],1 /%H?S->5^8*%(8SABywTVAB-/+,->1/o
<xAK-´Pe->1:%H+,-M+,AB?Sg7608:AB-/1h8:-/5 [L%Hde5,GBAKg(-/GKAB),dEdc+0yH-/1h8:-/ABGK6,50Pe-/5�),%H2_->5 Pe->9/->AKPH8/Wz+F%H?I?�-/AB5)F%(1I8:->1¥|c'*),5,AO8S8V%(6 - +,-/5�[L%Hde5,GBAKg(-/GKAB),dEdc+n2_->AK+,->1¥|c],6,1I-/5{?SAB5,5^yedeGBG`AB?I8io0ÃQ. +,AK->?S-/5{576,5

- ->?I8:GB-/Pe->5 9/6 g /de5,5,->5XWzTVAK1I+ - /6,1w? /%(.v8:GBAK'*),-´<3%@8:-/5 PH-/.n-/AK50?:%H. -/AB5,- b -/?I?S1I-/AK)0-M.nAB8y(%H1IAÄ%H2,GB-/. [L%Hde5,GBAKg(-/GKAB),dEdc+,?I'*),5,AO8S8 - /6,1w-/'*)^8S-�6,50+�1I-/g(de5,?I8S1S6,AB-/1h8:- ?SAB.u6,GKAB-/1h8:-�� b � C¿V-/g(d � <3%(8S-/5=+,6,1S'*)0Pe- - /6,)01I8iWc+,-/1�.=AO8a+,-/5w24-/1I-/AO8:? � &0AB-/1h8:-/5¡|c],6,1Ig(%(.=.n-/1h8:1S-�K`->1 C 6,5,+|c]06,1SAB.=],60GK?S?I'*),5,AO8S8:->5{+,6,1S'*)}GKdePHAK?S'*)0-/?  Ã&$Q< "3ye-/1Ig75 /6,] - 8QTVAK1S+`ob %H5�->1S) /%HGO8 - /6,13�I->+,-/5 |0%(8:9{yedH5 |c'*),5,AO8S8S-/5�+,->1 b ->?S?I1S-/AB),-±->AK5,-{�k-/1h8:-/ABGK6,50P�+,->1AB57y(%H1IAÄ%H5^8S-/5 b %H?I?S-=yHde5�+0-/1Z+,de],]4-/GO8:-/5�[L%Hde5,1I6,),->.f%H?I?S-n2,AK?L),AB5F%H6 - 9/6 £eWB£fs3->�"5@'��.nAB8V->AK5,->.".=->),1¥dc+,->1mTr->5,AKPe->1Q?h8*%H1Ig{%H6,?IPe-/],1 /%HPH8S-/5�GBdeg@%HGK->5 b % &cAK.u60."AK5�+,-/1Q$ /%(),-+,->1�P C0b %(?S?S-LyedH5}'/%0o�£eW !0£�Ê;N�s3->�"5@' � oF<3%H24-/AXTVAB1S+ - /6,1V-/AB5,-/5�?S] /%(8:->1S-/5}Å~AO8V+,AK-Lqr1I-/A�N8S-3�I->+,-/?vqrAK5,?Z.nAB8 !0W !#!0£fsL-;�"5(' � ?SABPe5,A �Fg@%H5^8Rg7GB-/AK50-/1ZPe->T /%H)0GB8v%HGK?L+,->1v§t1ITr%H1h8:6,5,PH?hNT�-/1h8 -%/601¡+,AK- ¿V-/?Ide5F%H5,9>2,1S->AB8S-MyHde5�� ��� !���!#! +7Ë � s3->�"5@'�� 8 ¾Q%HP !^Ë : o D GK?{qr->AK?I],AK->GAB?I8RAK5 D 2,2,ABGK+,6,50PGNco .�->AK5,-n�k-/1h8:-/ABGK6,50P -%/6,1 b � C ¿V-/g(d C 6,5,+�-/'*)^8:-¡<3%@8:-/5�9/6Ì?I-/),->5XoD 5�+,AK-��k-/1h8:-/ABGK6,50Pe-/5 TVAK1S+ /6,2_->1f+,->5 gHde.n],GB->8S8S-/5 q�-/1S->AK'*) Pe- - /6,GKGO8:->1=¾¥AK?h8:dePe1S%H.n.�N2,AB5,?3+,AB-J+,6,1S'*)0Pe-/9>dePe-/50-wÅ~AO8 - 6,5,g^8SAKde5´Pe->GK->PH8iW_+,AK-J+,AB-n|c6,.n.=-�%(6,?L+,-/1LPe->?I8:1IAK'*),->GB8S-/5Ã¥578S-/1IPe1S6,50+ C 605,+ +0-/1�?I8S1SAK'*)0],6,5,g^8:AB-/1h8:-/5�|cAKPH5F%HG - 605,g^8:AKdH5ÌAK?h8io D 6,?�+,-/. Å~AO8J-/1I) /%HGO8.=%H5f+0AK-Q%H6 - Pe- - /6,),1I8S-/5{s31 /dH¦e-/5nTVAK-¥+,AK-Q�U%HPe-&+0-/1 P C0b %H?I?S-(Wc+,AB-&q�1S-/AO8:-¥+,-/1r¿¥->?Sde5,%H5,9
�tWk+,AK-{->5,+,GKAB'*),- b %H?S?I-/5F%(6�L /de?I6,5,P � Wk+,AB- D 5,9i%(),GQ+0-/1 P C0b ->?Sde50-/5�AB. |cAKPH5F%HG W~+,-/5Ã¥578S-/1IPe1S6,50+´6,5^8:-/1&+,-/.�|cAKPH5F%HGU?Sd�TVAK-R+,AK-u|cAKPH5,A �Fg@%H509R+,->?3|cABPe5F%HGB?/o4��->8S9>8:->1S-uAB?I8&),AK->16,50+�AB.�ÅFdeGBPe-/5,+0-/5 +,-��,5,AK->1I8Z%HGB?3+,-/1RÍx6,dH8SAK-/5^8L%(6,?L+,-/1 D 509i%H),Gt+0-/1.P Ccb -/?Ide5,-/5�AK.|cABPe5F%HG46,5,+f+,-/1I-/5�ÅF-/),GB-/1/o�%`6,1rqr-/1I-/'*),576,5,Pn+,->1zÅF-/),GB-/1�+,-/1V|78*%(8SAK?I8SAKg7Pe1 /de¦e-/5nTVAK1I+¡%H6 -Áp-/ABGÄ%H2,?I'*),5,AO8S8�Nco +,o���ye->1ITVAK->?S->5XoX<x->5±ÃQ5^8S-/1SPH1S6,5,+�Pe->TVAB5,5^8x.=%H5�%(6,?Q+0-/1&ÆÇ5^8S-/Pe1S%(8:ABde5+,->1VÃQ5^8:->1SPe1I6,5,+ - 605,g^8:AKdH5 /602_->1m+,-/5}|cABPe5F%HGB2_->1S-/AB'*)w6,5,+{+F%(1:%H6,?m+,%H5,5{+,AK- D 5,9/%H),GX+,->1
P C0b -/?Ide5,->5w+,6,1I'*)¡|c6,2c8:1:%(g78SAKde5=+,-/?�ÃQ5^8S-/1SPH1S6,5,+0?�yedH5w+,-/1r|c6,.n.n-V%HGKGB-/1kqrAB5,-/AB578S1 /%HPH-6,5^8S-/13+,->.�|cABPe5F%HG o4<xAK-Z+,1S->A~9/60GK->8S9>83PH-/5F%H50578S-/5�|E8:%(8:AB?I8:ABg7Pe1 /de¦H-/5�24-/1I-/'*),50->8Z.f%(5±AK.|cABPe5F%HGB2_->1S->AK'*)": £eW !#!eÊ��c£eW !*)#! 8@s3->��5('��/W(+,->1tËc£zqrAK5,?p6,. - %H?S?h8iW@+,AK-�?IÂE.n.=-;8:1SAB?S'*)R6,.�+,%H?
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Echte Daten, einzelne Spuren, Untergrund-Ntuple, alle

cut=(ap1.gt.10).and.(ap2.gt.10).and.((nitr1+notr1).gt.12).and.((nitr2+notr2).gt.12).and.(pmass.gt.1.009).and.(pmass.lt.1.030)
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cut=(ap1.gt.10).and.(ap2.gt.10).and.((nitr1+notr1).gt.12).and.((nitr2+notr2).gt.12).and.(pmass.gt.1.009).and.(pmass.lt.1.030)

D 202,AKGB+,6,5,P Nco ��
 � ��� �+���5!"���$# � ��� %���� 	H(��	�#4� �;��#4� 1�� � %�� ���5!*� , �� � %;(	�����!*��� ��� � �+% �
��! � �+# �)�$2 � (	�0� ��� , ������!*��� >-=��*<;<���� =��*< �M< 9 ���"�"#E' ���
� � ��� � �+���5!*���$# � ��� , �� � � �(�2�! #4��/01��
� � � ��� %�����
� � � ��(;(�� �
� �!"��� � 	H(��	�#4� �;��#4� 1�� � %�� ���5!*�.%���� ��� ���$!*��� ( ��, ����! �?( �����J��������� %����)%���� ��� ��!"����
� � � ���

-/1hTz%(1I8:-;8:- b % &cAK.v6,.�24-/A�. �L� £ ��!0£�Ê;N�s3->��5('��Vye->1I8:->AKGO8V?SAK50+Xo�<xAK->?mAK?I8V->AK5{ÆÇ5^8:->1Iy(%HGKGyedH5�%H505 /%H),->1S5,+�� ËcW N �M6,.". � o
%`601tqr-/?I'*),1S->AK2,605,Pv+,->?a|cAKPH5F%HGK?pT /%H),GO8t.f%(5J-/AK50-VÅ4%(GB8:605,P3%H6,?t->AK5,->1kqr1S->AB8 C � AKPe50-/1 C� qa� � 6,5,+f-/AK50-/1msL%H6,¦ - 6,5,g^8:ABde5´� s � 9/6,1rqr-/1 /6,'*g7?SAB'*)78SAKPe605,P�+,-/1�2_->Pe1S->5,9>8S-/5 b %H?I?S->5cN%H6�L /de?S6,50P,WU+,AK-n%H6,'*)M�kdeAKP(8 C ÅF6,5,g^8SAKde5´Pe->5F%H5,5^8ZTVAK1I+��	8 jpdYycÊ;NC:a6,50+ 8 %X%�y !^Ë : � op<x-/1S->524-/AK+0-fqr->?I8:%H5,+08S-/AKGB-fGK%H?S?I-/5�?IAK'*) - dHGKPe->5,+,-/1I.f%(¦e-/5�?S'*),1I-/AK24-/5`WpT�-/5,5 b 6,5,+ ��+,AB- �cN

&cAK->1I8:->5{§t1ITr%H1I8S6,5,Pe?hTr->1I8:- -%/6,1r+,AK- P C0b %(?S?S-&6,5,+{+,AK-&¿¥->?Sde5,%H5,9/201S-/AO8:-(W � +,AB- b %H?I?S->5cN
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cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.3)

Gauß, Untergrund linear, MC-Reko MIT ITR, alle

χ2/ndf = 137.912 / 109
Masse = 1.01946 ± 0
Γ = 0.00426 ± 0

 σ = 0.00212791 ± 9.62348E-05
# Φs = 3367.62 ± 58.9925
UG = 104.382 ± 2.84832
# Φs/∆(# Φs) = 57.0856
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Gauß, Untergrund nicht linear, Analyse echter Daten, alle

χ2/ndf = 124.202 / 108
Masse = 1.01946 ± 0
Γ = 0.00426 ± 0

 σ = 0.00242602 ± 0.000788751
# Φs = 259.546 ± 34.2415
UG = 739.454 ± 13.171
# Φs/∆(# Φs) = 7.57987

D 2,2,AKGB+,6,5,P Nco .M
������ ���+����# � ! � �+� � /01��� �$���	(��5� (��!*��� � (	�0� ���������5!*���$# � ������� %���� P �
: �+(�# � � � �
� � ��� � ��� ���E� � �
� �!"��� � �0/01�!*� �)(�!*���
� ����
 � 2�2 �H( � �H%��������0��! �5��/01��#4!"��� � �!*������� � �+% � � �+% %���� ��! ����/01 � � ���	! ������!*��� 
 � ���+(�# 3
,5� ���	! � �	�O��� ��� � ! %����H% � �0/01���� � � �����������0� (�2�! ,5� ���	! � �	� %��0� � � � ���$#4� ������� �$!$���

%H6ML /de?S605,P,W���+,AB-ZTr%H),1I-v6,5,+}. +,AK-Z6,.���Pe%H6,¦eAB?S'*)}yH-/1I?S'*),.nAK->1I8:-vPe-/.n-/?I?S-/50- b %H?I?S-� D 2,?I9/AK?I?S-Z+,-/? b %H?I?S->5,?S]4-/g^8:1I6,.n? � ?IAK5,+�

s=�¤.��	� � � � � £

��
 Ë��� - �����#��������� ����� � Nco Ë �
6,50+

q������ � b � � � � Ë� � � b �

��� � � b � � �"! b � � � ¢ � Nco ) �
<3%H505�24-/1I-/'*),50->8x?IAK'*)�+,AK-x�kdHAKPH8 C ÅF6,5,g^8:ABde5f��%HGK?-


���¤.�� b � � � � � � #%$� $
q����&� � b � � � � sn� . �	� � � � +'� ¢ � Nco + �
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<3%�+,AK-M|78*%(8SAK?I8SAKg AK5 +,->1�|cAKPe5,%HGK1I-/PeABde5�+,->1 b %H?S?I-/5^ye->1I8:->AKGB6,5,Pe->5 +,AB-/?S->1�P CED 5F%HGBÂE?I-5,AB'*)78L)0dc'*) AK?h8iW_GKde),5^8&?SAK'*) 5,AB'*)^8L+,-/13Pe1 /de¦e->1S- D 6 - Tz%(5,+ - /6,13+,AK-R�k-/1IT�-/50+,6,5,P�+,-/13?IdPe->5F%H5,5^8:->5}1I-/GK%(8:AOycAB?I8SAK?S'*)0-/5{qr1I-/AB8 C � AKPH5,-/1 C ÅF6,5,g^8:ABde5XWE2_->A�+,-/1m+,AB-L¿¥->?Sde5,%H5,9/201S-/AO8:- �-/AB5,-wÅF6,50g78SAKde5�+,-/1 b %H?S?I-¡AK?I8/o~<x->1v?hÂc?h8:->.f%(8SAK?I'*),-{ÅF-/),GB-/1v+0AK-/?I-/1v�k->1S->AK5 - %H'*)76,50P´AK?I8ye->1S5F%('*),G /%H?I?SABPe2F%H1>o�Å /6,1zT�-/AB8S-/1I-v<x-;8*%HABGK?�TVAB1S+}%H6 - 8 %X%iy !^Ë;:`ye-/1hTVAK->?S-/5`o<x->1mÃQ5^8S-/1SPH1S6,5,+�Ã&s\TVAK1I+¡AK. Å�%HGKGB-¥yHde5 b � C ¿V-/g(dnGBAK5,-/%H1r24-/?I'*),1SAB-/24-/5XWcT /%H),1S->5,+
- /6,1�-/'*)^8S-�<3%(8S-/5 -/AB5,-�ÅF6,5,g^8:ABde5 Pe->T /%H)0GB8JT�-/1S+0-/5�.u60?S?/Wt+0AK-¡-/AB5,-/1I?S->AB8:?�+,->5 ?h8:-/ABGK->5D 50?I8:AB-/P g75F%H],] de24-/1I)F%HGB2�+,-/1 b %H?I?S->5,?S'*)^T�-/GKGB-�6,50+ %(5,+,-/1I-/1I?S-/AO8:?�+,->5 GB-/AB'*)78S-/5 D 2EN
- %HGBG�+,-/1V�k-/1h8:-/ABGK6,50P=de24-/1I)F%HGB2}+,->1�P C0b %H?I?S-v24-/?I'*),1S->AK24-/5±g@%H505Xo4<xAK-/?¥GK->AK?h8:->8¥9(o:q&o4+,AK-[3de.u2,AB5F%(8SAKde5w->AK5,->1VjdH8S-/5,9 C .nAB8m->AK5,->1V§$&0]4de5,->5^8:AÄ%(G - 6,5,g^8SAKde5 


Ã&s � % 6 � �¤. � Ë(.�� ��� � � - ��� � ¢ ��NEo N �
¾QAB-/1IAK5¡?SAB5,+}% 6 W�% � 6,5,+}%��QÅ~AB8S]F%H1S%H.=-;8:->1z6,5,+�.��&+,AK-L[L%HdH5,1S6,)0-/.=%H?S?I-Ho¾¥AK5,?IAK'*)^8:GBAK'*)w+0-/1mÅF-/)0GK-/1I2_->1S->'*),576,5,P - /6,1z+,AB- D 5,9i%H)0G`+,->1'P C0b ->?Sde50-/5¡6,5,+{+,->?mÃQ5EN8:->1SPe1I6,5,+,?VTVAK1I+�%H6 - +,-/5�Á->AKGK%H2,?S'*)05,AB8I8�Nco +0o��uye->1ITVAB-/?S->5Xo<xAB-�y /deGBGKABP
%H50+,-/1I- ÅFde1S. +,->? ÃQ5^8:->1SPe1I6,5,+,? 6,50+"?S->AK5 ?SABPe5,A �Fg@%H5^8 5,AB-/+,1IAKPe->1S->?$QAOye-/%H6�1I-/GÄ%@8:AByf9/6,. |cABPe5F%HG`AK. Å�%HGBGK-xyedH5 b � C ¿V-/g(dw?SAB5,+�2_->+,AK5,P(8Q+06,1S'*)±+0AK-LÁ~%@8:?:%YN'*),-(W~+F%H?I?u+,AB-/?S-f<3%(8:->5�%H6,?R-/AB5,-/1 b � C s3-/5,->1SAK->1S6,50P´?I8*%(.=.n-/5XWU+,AB-=yHde5�yedH1S5,),->1S->AK5576,1�jt1IAK. /%H1IT�-/'*),?I-/GOTVAK1Sg76,50Pe-/5 .=AO8 .nAK50+,-/?h8:-/50? ->AK5,->. P C0b ->?Sde5�+,-/? Pe->T /%H)0GB8:->5
%`-/1 - %HGKGB?Sg@%H5F%(GK?z%(gE9>-/]08SAK->1I8io
b AB8n+,AK->?S->. � AB?S?I-/5�g@%H5,5´�I->8S9>8=+,AK- b ->?S?S1I-/AB),-±.nAB8Jy(%H1SAK%H2,GB-/. [L%HdH5,GKABgH-/GBAK),dEdE+cN?S'*)05,AB8I8�%(6 - 24-/AB+,- |c],6,1I-/5�-/AK50-/?Mj~%e%(1S-/? 9>6,? /%(8S9/GBAK'*) 9/6 +,-/5�2_->AK+,->5 24-/1I-/AO8:? +,-��cN5,AB-/1I8S-/5�|c'*)05,AB8I8:-/5�yHdeGKGB9/dePH-/5 T�-/1I+,-/5XozÃQ. +,%H?{|cABPe5F%HGV],)^ÂE?SABg(%(GKAK?I'*) AK.n.=->1=AB5�+,->1PeGB-/AK'*)0-/5±��-/AK?I-J9/6 24-/?S'*)01S-/AB2_->5�605,+ GK-/+0AKPeGBAK'*)±§tAB5�L /6,?I?S-J+,6,1I'*)�+0-/5M<x->8S-/g^8:de139>6,9/6ENGÄ%(?S?S->5XWUTr->1S+,->5 +0AK- b %H?S?I-w6,5,+Ì+0AK-w¿V-/?Ide5F%H509/2,1I-/AB8S-fTVAK-nAK5 D 2,20AKGK+06,5,P NEoN.�%(6 - +,AK-yedH5 /%HGO8:-/1I-/5 b ->?S?S605,Pe-/5�9/6�->1ITr%H1I8S-/5,+0-/5���-/1h8:-�yede5�. �f� £��!0£�Ê + N �{s3->�"5@' � 605,+

� �L� !���!#!,+7Ë ��sL-;�"5(' � ��&cAB-/1I8-8É¾&%HP#!^ËW: o<xAB-u§t1SPH-/2,5,AB?S?I-n+0-/1 b ->?S?I1S-/AB),-�?SAB5,+´AK5´+,->5 - deGKPe->5,+,->5 D 2,2,ABGK+,605,Pe-/5´9>6,?:%(.=.n-/5cNPe-;8:1:%(Pe-/5Xo`<xAK- D 5,9/%H),G+,-/1 P C0b ->?Sde5,->5 6,5,+´AK)01xÃQ5^8S-/1SPH1S6,5,+´AB. |cAKPe5,%HGK24-/1I-/AK'*)}?SAB5,+AK5 D 2,2,ABGK+,6,50PJNco��w9>6,?:%(.=.n-/5 .nAB8x+0-/1Z|cABPe5F%HGB?SAKPH5,A �Fg@%H509R6,50+�+,->1 b %H?I?S-/5,%H6�L /de?I6,5,P
� Pe-/Pe->5}+0-/5}[Z%(de5,GKABgH->GKAK)0dcdE+,?S'*)05,AB8I8 -%/6,1V->'*)78S-v<3%@8:-/5�%H6 - Pe->8S1:%HPe->5Xo§tAB5 �k-/1IPeGK->AK'*) .=AO8n+,-/5,?I-/GB2_->5 sL1 /de¦e->5 - /6,1 b � C ¿V-/g(d C <3%(8S-/5�AB5 D 2,2,AKGB+,6,5,P Nco Ê9/->AKPH8�AB5,?S24-/?Ide5,+,->1S-M2_->A3+,-/1}qr-/?I'*),1S->AK2,605,P +,->?�Ã¥5^8:-/1IPe1S605,+,?�605,+ +,->1}|cAKPe50A �Fg@%H5,9Pe1Ide¦e- D 2^T�-/AK'*)76,50Pe-/5Xo~<x-/1Rs31S6,5,+�AK?h8L+,AK-�Á%(8:?S%H'*),-HWp+F%H?I?v+,AB- b � C |cAB.u6,GÄ%@8:AKdH5´5E601§t1S->AKPe5,AB?S?I-J.=AO8&.nAK5,+0-/?I8S-/5,?3->AK5,->. P C0b -/?Ide5 -/5^8:) /%HGB8/WX+,AK-v-/AK5 %(5,+,-/1I-/?ZÃQ5^8S-/1SPH1S6,5,+ENye->1S)F%(GB8:->5 %(6 - Tr->AK?I-/5XoV<x->?IT�-/AB8S-/1I-/5 AB?I8{+,AB- b %H?I?S-/5,%H6�L /de?I6,5,P�AB5 b � C ¿V-/g(d C <3%(8S-/5?SABPe5,A �Fg@%H5^8¡2_->?S?I-/1/WzTVAB-±-/AB5 �k-/1SPHGK-/AB'*) 2_->AK+,->1 D 202,AKGB+,6,5,Pe->5 9/->AKPH8/om<x-/1 D 2 - %HGBG&+,->1b %H?I?S->5F%H6�L /dH?S6,5,P - /601R[L%HdH5,GKABgH-/GBAK),dEdE+,?S'*),50AB8S8S- /6,24-/1 !0W Ê�AB5�+,->5�->'*)78S-/5�<3%@8:-/5MTVAK1I++,6,1I'*)�+,AB-3?S'*),GB-/'*)^8:-vqr-/?I'*),1S->AK2,605,Pf+,->?Q|cAKPe5,%HGK?z+06,1S'*)}+,AK-LÅ~AO8 - 6,50g78SAKde5wyH-/1I6,1S?S%H'*)^8io��->+,AKPeGBAK'*)�+,-/1¥�k-/1IGÄ%H6 - +,-/1 D 5,9/%H),Gp+,-/1 P C0b ->?Sde50-/5´AK5 D 2,) /%H5,PeABPegH->AB8¥yede. [L%Hde5cNGKABgH->GKAK)0dcdE+,?S'*)05,AB8I8xAK?h8 - /6,1L-/'*)^8:-=6,5,+ b � C ¿¥->gHd C <3%(8:->5�gHdH.=]F%@8:AK24-/G W_TVAB-n+0AK-=|c6,]4-/1 N]4de?SAO8:AKdH5 -%/601&24-/AK+0-v<3%(8S-/5,? /%(8:9>-vAB5 D 2,2,AKGB+,6,5,P NcoO£ !nTVAB-/+,->1SPeAB208io_|cg@%HGBAK->1I8mTV6,1I+,-V�I->+,-
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Echte Daten: Statistik der φs, Untergrund, Signifikanz und σ(m) gegen den Kaonlikelihoodschnitt, alle
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.[scanparvalue])
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D 2,2,AKGB+,6,5,P Nco��M
 � ��� : ��� (	1�# %����&P � � �0� �	����� � �+%O%���� � �!"��� ��� � �+% �$2 
 � ���+(�# ��%����

 � ���+(�# ��� ���� � ��(���� � �+% %���� � (	�0� ���+( ��� �� � � ��� � ( �5, ����! �?( ����� ��������� %���� 	H(��	�#4� �;� 3
#4� 1�� � %	� /01���$! ! , �� � �0/01�!*���)(�!"���

+,->1k2_->AK+,->5f[36,1hye-/5f%H6 - AK),1I-/5n.f%�&0AB.f%(GK-/5u§kAB5^8:1:%(PZAB.
+F%(1SPe->?I8:->GKGO8:-/5nqr->1S->AK'*)XW^?IdR+F%(?S?? /%H.v8:GBAK'*),-x��-/1h8:-LAK505,-/1I)F%HGK2¡+0-/?¥ÆÇ578S-/1hyH%(GKGK?98 ! �X£Q:UGKAK->Pe-/5`o
��->Pe-/5 +,->1fPe->5F%H5,5^8S-/5 D 2^T�-/AK'*)76,50Pe-/5 +,->1 b � C ¿V-/g(d C yede5 +0-/5�->'*)78S-/5�<3%(8S-/5TVAB1S+J+,AB-r?S'*)0de5=9>60yedH1tPe-/5F%(5,5^8:-V§t5^8:?S'*)0-/AK+06,5,PZPe->8S1Sd�K_-/5XW(+,-/5n[L%Hde50GKAKg(-/GBAK),dEdc+0?S'*),5,AO8S8.nAB8L¾¥AKG - -v+,->1Z->'*)^8:-/5�<3%(8:->5�9>6 +,-��F50AK-/1I-/5XoUÆÇ5 D 202,AKGB+,6,5,P�NcoO£e£J?SAB5,+M.=AO8x+,->1S?S->GK24-/5|cg@%HGBAK->1S6,5,PH?S.n->8:)0dc+,-}TVAK- -/24-/5�+,AK- D 5,9i%(),G3+,-/1�P C0b -/?Ide5,->5 6,50+ AB),1{ÃQ5^8:->1SPe1I6,5,+AB. |cABPe5F%HGB2_->1S-/AB'*) - /6,1{-/'*)^8:-�<3%(8S-/5 ?S6,]4-/1I]_dH5,AK->1I8�6,5,+ TVAK->+,-/1{Pe->Pe-/5�+,-/5 [L%Hde5,GBAONg(-/GKAB),dEdc+,?I'*),5,AO8S8J%(6 - Pe->8S1:%HPH-/5ÌT�de1S+,->5Xo#� /%H),1I-/5,+ +,->1�ÃQ5^8:->1SPe1I6,5,+ AK50?S24-/?SdH5,+,-/1I-{9/6qr->PeAK505 .nAB8vTz%H'*)0?S-/50+,-/. [L%Hde5,GBAKgH->GKAB),dcdE+,?I'*),5,AB8I8u?h8*%H1Ig�%H2 -�/%HGBGB8/W~2,GB-/AK2c8J+,AK- D 5,9i%(),G+,->1 P Ccb -/?Ide5,-/5´20AK?&->AK5,?I'*),GKAB-/¦eGBAK'*)}9/6´-/AB5,-/. |c'*)05,AB8I8xyede5 !cW �w%(6 - PeGK->AK'*),->. $QAByH-i%H6`o§t1S?h8¥+F%H5,5 -�/%HGKGO8m%H60'*)�+F%H?Q|cABPe5F%HG_AK5{PeGB-/AK'*)0-/. b %H¦e-Z%H2Xo
<3%H),-/1�TVAK1I+ AB5 +,->5 - deGKPH-/5,+,->5 D 5F%HGBÂE?I-/?S'*)01SAB8I8:->5 5E601f5,dE'*) +F%(5,5�-/AB5 |c]06,1S]F%H%H1%Hg79>-/]08SAK-/1h8iW@Tr->5,5&�I-/+,-z+0-/1t24-/AK+0-/5�|c]06,1S->5n->AK5,-r[L%Hde5,GBAKgH->GKAB),dcdE+Lyede5 /6,24-/1"!0W �Q2_->?SAB8S9>8/W+XoI)XoF-/?VTVAK1I+{-/AK5{)F%(1I8:->1Q|c'*),5,AO8S8mye->1IT�-/5,+0->8io
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MC-Daten: Statistik der φs, Untergrund, Signifikanz und σ(m) gegen den Kaonlikelihoodschnitt, alle
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.[scanparvalue])
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D 202,AKGB+,6,5,P Nco Ê�
 � ���0� ��# � ��� � ������ ����� ��� �$� :�� � �$# % � ���  ��� , �� � � � ���E� � � � �)(�!*���

��������� 
�����������������������! "�#�$��%���' "�J3n� �����

%`6,1ZÅF-/?h8:GK->Pe6,5,P�+,->?J|c],601S+,AB?I8*%(5,9/?I'*),5,AB8I8:?RPe-/)^8R.f%H5f�I-;8:9>8ZyedHGKGKg(de.n.=->5�%(5F%HGKdHP{yHde1/oD GBGK-#9>60yedH1p+0-��F5,AB-/1h8:-/5v|c'*),50AB8S8S-tTr->1S+,->5 /6,24-/1I5,de.n.=->536,5,+Z-/AK50?S'*),GBAK-/¦HGKAK'*)3+0-/?p[L%Hde5,GBAONgH->GKAB),dcdE+,?I'*),5,AB8I8:?t%(6 - AB),1S->5J-/5^8:?I],1S->'*),-/50+,-/5f��-/1h8���&cAK->1I8io b AB8t+0AK-/?I-/5=|c'*),50AB8S8S-/5�TVAK1I+576,5�-/AK50- b -/?I?S1I-/AK)0-R.nAB8r-/AK50-/.�9>6,? /%@8:9/GBAK'*),->5¡yH%(1SAÄ%(2,GK->5�|c'*),5,AO8S8¥%H6 - +,AB-Z|c],6,1I+,AK?h8*%H509+,6,1I'*),Pe- - /6,),1I8/o,� AK->+,-/1z?IAK5,+{%(GKGK-&|c'*),50AB8S8S-3+,6,1I'*)�GBdePeAB?S'*),->?  Ã&$Q< "3.=AO8:-/AB5F%H5,+0-/1�yH-/1 Ng75 /6,] - 8/o
%`605 /%H'*),?h8u?SAB5,+�AB5 D 2,2,AKGB+,6,5,P NcoO£YË¡+,AK- D 5,9/%H),Ga+,-/1HP Ccb -/?Ide5,-/5�605,+�+,->1uÃ¥578S-/1 NPe1I6,5,+�AB. |cAKPH5F%HGK24-/1I-/AB'*)}9>6,?:%H.n.n-/5�.nAB8V+0-/13|EAKPe5,A �Fg@%H5,9L6,5,+}+,-/1 b %H?I?S-/5,%H6�L /de?I6,5,P
� -%/6,1a-/'*)^8S-3<3%(8:->5w9/6f?S-/)0-/5XWETrde24-/A_+,AK-&s31 /de¦e->5L�I-;8:9>8rPe-/PH-/5w+,->5{|c],601S+,AB?I8*%(5,9/?I'*),5,AB8I8%H6 - PH->8:1S%HPe->5u?SAB5,+Xoe¾¥AK->1Tr%H'*),?S->5w|EAKPe5F%(GE605,+�ÃQ5^8:->1SPe1I6,5,+�AK. s3-/PH-/5,?S%(8:9m9>6,1 b ->?S?S1I-/A�N),-J+,->?L[L%Hde5,GBAKgH->GKAB),dcdE+,?I'*),5,AB8I8:?¥.=AO8xPe1 /de¦e->1S-/. ��->1I8L+,->?Z|c'*),5,AO8S8S]F%H1:%(.=-;8:-/1I?L%H5XW_+F%-/AB5¡Tr->AK'*),->1S-/1&|c'*),50AB8S8¥9>6}->AK5,->1¥PH1 /de¦e->1S->5 D g79/-/]c8*%H5,9Z+,->1&|E],6,1S],%e%H1S- - /6,),1h8io<xAB-�->5^8:?S]01S-/'*)0-/5,+,->5f<3%(1S?I8S-/GBGK6,5,PH-/5 - /601 b � C ¿V-/g(d C <3%(8S-/5uAB5 D 2,2,AKGB+,6,5,P NcoO£�)¥T�-/A�N?S->5�AB.�ÃQ5^8S-/1S?I'*),AK->+Ì9/6 yedH1S),->1R+F%(?ZPHGK-/AB'*),-Jl76F%HGBAB8*%@8:AByH-u�k-/1I)F%HGB8S-/5M%H6 - TVAK- - /6,13->'*)cN8:-�<3%@8:-/5`o D 2,20AKGK+06,5,PJNcoO£ +{6,5^8:->1S?I8S1S->AK'*)^8v+0AK-J[3de.n]F%(8SAK2,ABGKAB8 /%(8V+,->?v|EAKPe5F%(GBye->1SGK%H6 - ?xAB5D 20) /%H5,PeABPegH->AB8U+,->?#|E],6,1S+0AK?I8:%H5,9>?S'*),5,AO8S8S?/o@<xde1I8UAB?I8p+,AB- D 5,9/%H),G^+,->1 P C0b -/?Ide5,->5 - /6,1�->'*)cN
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normierte Statistik der φs gegen den Kaonlikelihoodschnitt, alle
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.[scanparvalue])

MC MIT ITR
Echte Daten MIT ITR

D 2,2,AKGB+,6,5,P NcoO£ !�
 � ��� : ��� (	1�#�%���� P � � �0� �	����� ( ��, ����! �?( ����� ��������� %���� 	H(��	�#4� �;� 3
#4� 1�� � %	� /01���$! ! , �� ���0/01�!"�G6"% � �0/01���� � � �������  �$����*@ � �+% � � ���E� � � � �)(�!*��� 6 � � ���	! �����5! @��
� � � ���$# � �!�	�52������5! ( ��, %;(	��� ���5!"���$�!*��� �	(�#$# 9 < � =?>

8S-m.=AO8~+,->1 - /6,1 b � C ¿V-/g(d C <3%(8S-/5�Pe->. /%H¦&+,-/1t24-/1I-/AB8S?t2_->g@%H5,5^8:->5f|Eg(%(GKAK->1S6,50Pe?S.n->8S),dc+0-?I6,]_->1S]4de5,AB-/1I83T�de1I+,-/5Xo �H->+,dE'*)M9>-/ABPH8Z%H6,'*) AK5´+0AK-/?I-/1 b ->?S?I1S-/AB),-�+,AK- b � C |cAK.v6,GÄ%(8SAKde5->AK5,-L?SABPe5,A �Fg@%H5^8m2_->?S?I-/1S- b %H?I?S-/5,%H6�L /de?I6,5,Pf%HGK?m+,AB-3-/'*)^8:->5´<3%(8S-/5XoÃQ.�->AK5,-�?SAB5,5^yedeGBGK-n|c'*)^T�-/GBGK- - -/?h8:9/60GK-/PH-/5XW�TVAK1I+M%H6,'*)M),AK->1Z+0AK-n|c6,]4-/1I]_dH?SAB8SAKde5´+0-/?�k->1SGÄ%(6 - ?�yede5v|cAKPH5F%HG^6,5,+RÃQ5^8S-/1SPH1S6,5,+RPe-/PH-/5v+0-/5J|E],6,1S+0AK?I8:%H5,9>?S'*),5,AO8S8 - /6,1U-/'*)^8:-�<3%(8S-/524->8S1:%H'*)^8:-;8iW7+,AB-¥AB5 D 2,2,ABGK+,605,P)NcoB£ N39>6=?I-/),->5fAB?I8io7¾¥AK->1tPe-/?h8*%HGO8:->8a?IAK'*)n+,AK- D 6,?IT�-/1h8:6,5,P?I'*)7TVAB-/1IAKPe->1/W7+F%R?IAK'*)n+,AK-¥ÅFde1I.=->5=24-/AB+,-/1a[36,1IyH-/5w?I-/),1 /%H),50GKAK'*)n?SAB5,+Xo�%`6,PH6,5,?I8S-/5w->AK5,->?Pe1Ide¦e->5±|cABPe5F%HGB?rTVAK1I+}->5^8:?S'*)0AK-/+0-/5XW4AK5�+,-/. q�-/1S->AK'*)�+,-/?¥576,1¥5,dc'*)�GK->AK'*)^8:->5´|cABPe5F%HGK%H5cN?h8:AK->Pe?V9/6�?S'*),50-/AK+0-/5XWFT�df%H60'*)}+,->1¥ÃQ5^8:->1SPe1I6,5,+�50dc'*)�gHde5^8SAK576,AK->1SGBAK'*){9/6,50AK.n.v8io|cd ?IdeGKGB-/5�5E601}5,dE'*) |E],6,1S],%e%H1S- - /6,1�+,AK-M¾Q%H6,]08:%H5F%HGOÂc?I-�24-/1 /6,'*g7?SAK'*)^8SAKPH8�Tr->1S+,->5XW+,->1S->5´|c],601S-/5�-/AB5,-/5�g7GK->AK5,?h8:-/5 D 20?I8*%(5,+�yHde5�) /de'*),?h8:-/50? !0W !;Nu'/."24-/?IAB8S9/-/5`o
�������F� 
 �#�  ����9���#��+� � � � �� ������2�� ���b� � ���������F��� �
<xAB-xAK5¡+,->5�yHde1:%(5,Pe-/Pe%H5,Pe->5,-/5�Á->AKGK%H2,?S'*)05,AB8I8:-/5{+,-$�F5,AB-/1I8S-/5�-/5,+0P /6,GB8SAKPe->5�|c'*),5,AO8S8S- - /6,1+,AB- §$&c8S1:%Hg^8SAKde5 yede5 P Ccb -/?Ide5,-/5 %H6,?{+,->5 |cABPe5F%HG C $¥8S6,],GK->5�GÄ%(608:->5 576,5 TVAK- - deGBPH8 




��� � ���	��
 �������������"������� � P � � ��� ��� ��� ��� �

0

0.2

0.4

0.6

0.8

1

1.2

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
LK

be
lie

bi
ge

 E
in

he
ite

n
normierte Statistik der φs und UG gegen den Kaonlikelihoodschnitt, alle

cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.[scanparvalue])

Echte Daten MIT ITR

Untergrund
Anzahl der φs

D 202,AKGB+,6,5,P�NcoO£e£ 
 ����� : ��� (	1�#�%���� P � � �0� �	����� 6"% � � /01���� � � �������� �$����*@ � �+%�%���� � �!"��� 3
��� � �+% �$2 
 � ���+(�# 6 � � ���	! �����5! @ ( �5, ����! � ( ����� ��������� %�����	H(��	�#4� �;��#4� 1�� � %	� /01���$! ! ��� � � ���$# �
�!�	�52������5! ( �5, %;(	��� ����!*���$�!*�����	(�#$# 9 < � =?> , �� ���0/01�!*� �)(�!*���

D g79>-/]08SAK-/1h8VTr->1S+,->5±576,1Q|c],6,1I]F%e%H1I-Z.nAB8
� .n-/),1V%(GK?3£YËuÁp1S--K_-/1I5�AB. |c],601Sg@%H.n.=->1S?IÂE?h8:-/.\�I-v|E],6,1/W
� ÆÇ.n],6,GB?S-/5¡yHde5 /6,24-/1L£ !ns3->��5('��I-R|c],6,1>W
� ->AK5,->. [L%Hde5,GBAKgH->GKAB),dcdE+=yHde5 /6,2_->1 !0W �Q�I-R|c],601¥605,+
� ->AK5,->1mPe-/.n-/AB5,?:%H.n-/5}|c]06,1S+,AB?I8:%H5,93yede5�) /de'*)0?I8:->5,? !cW !;Nu'>.}o

��������� 
��� � 
 ��3 �#3��+� ���]�������1&  ����� ��& 
 ��3n� 1��&�� � 
 �
ÆÇ5�+0-/5 b ->?S?I1S-/AB),-/5�.nAB83y(%H1IAÄ%H20GK-/.�[Z%(de5,GKABgH->GKAK)0dcdE+ C 6,50+ |c],6,1I+,AK?h8*%H509/?S'*)05,AB8I8vTV6,1 N+,->5�+0AK- b %H?S?I-/5 6,5,+ +,AB-±¿V-/?SdH5F%H5,9>2,1S->AB8:-´+0-/1 P C0b -/?Ide5,->5 - /601w+,AK-�Å~AB8 - 6,5,g^8:ABde5,->5%H6 - +,AB-J��AB8:->1:%(8S6,1IT�-/1h8:- ��&cAB-/1I8/oXÆÇ.�ÅFdeGBPe-/5,+0-/5±TVAK1I+´2_->GK->PH8iWX+,%H?S?3+,AB-/?I-/1R|c'*),1IAB8S8x2_- N1S->'*)^8:AKP(83Tz%H1>o D 2,20AKGK+06,5,PJNcoO£ �w9/->AKPH8x+,AK-JAB57y(%H1IAÄ%H5^8S-/5 b %H?I?S->57yH-/1h8:-/ABGK6,50Pe-/5XWU+,AB-J.f%(5.nAB8Z%HGBGK-/5´yEAK->13TVAK-�9/60yHde1v+0-��F5,AB-/1h8:-/5Ì|c'*),5,AO8S8S-/5�->1S) /%(GB8iWXT�de24-/A - /6,1L+,-/5�Å~AB8L576,1R+,AK-
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Echte Daten: Statistik der φs, Untergrund, Signifikanz und σ(m) gegen den Spurdistanzschnitt, alle
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.[scanparvalue])
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D 2,2,AKGB+,6,5,PJNEoB£YË�
�� ��� : ��� (	1�# %���� P � � �0� �	����� � �+%�%���� ���!*��� ��� � �+%��$2 
 � ���+(�# �'%����

 � ���+(�# ��� ���� � ��(���� � �+% %���� � (	�0� ���+( � � �� � � ��� � ( �5, ����! � ( ����� ��������� %���� 
� � � %�� ��!�(���� 3
� /01���$! ! , �� � �0/01�!"���.(�!"���

¿V-/?Ide5F%H5,9>2,1S->AB8S- �tWQ+0AK- yede5\<x-;8:-/g^8Sde1S->AK5�L /60?S?S->5 6,5F%H20) /%H5,PeABP AB?I8iW¥%H6 - +,-/5 dH2,AKPe->5§t1ITr%H1h8:6,5,PH?IT�-/1I8 ��&cAB-/1I8JTV601S+,-(ot¾QAB5,Pe-/PH-/5ÌTV6,1I+,-/5 +,AB-¡%H6 - +,AB-¡ÅF6,5,g^8:ABde5F%HGBAB8 /%@8R+0-/?<x-;8:-/g^8Sde1S?3?I-/5,?IAB8:AOye- b %H?S?I-J6,5,+ b %H?I?S-/5,%H6�L /de?I6,5,P � - 1S->AKPe->GÄ%H?I?S->5Xo�|cd�T�de),G -%/601 b � C¿V-/g(d C .=AO8v. �´� �h£��!c£�Ê*) �;N � !���!#!#!#! . � � sL-;�"5(' � %(GK?u%(6,'*) - /6,1u-/'*)^8S-}<3%@8:-/5�.nAB8. �Z� �h£� !0£�Ê �#! � !�� !#!#!,+^Ê � sL-;�"5('��&AK?h8¥+,AK-R�U%HPe-L+,-/1V�k-/1h8:->AKGK605,Pe?S.=% &cAK.=%uAK."¿Q%H)EN.n-/5 +,->1�ÅF-/)0GK-/1¡.nAB8f+,-/1{�kde1I),-/1I?:%HPe-´yHde5 . � � £ ��!0£�Ê,+;N � sL-;�"5('��}g(de.n]F%(8:AB2_->G o|cdH.=AO83?SAB5,+�+0AK-nÅF6,5,g^8:ABde5F%HGBAB8 /%@8:-/5�+,-/1Z<x->8S-/g^8:dH1S?SAB.u6,GK%(8:ABde5XW`+0-/?R<x->8:->g^8:de1I?Z605,+�+,->1¿V-/g(de5,?I8S1S6,g^8SAKde5 AK. ��-/?I-/5^8:GBAK'*),->5�PH->T /%H),1IGK->AK?I8S->8/Wr6,5,+ +0AK-´qr->57608:9>6,5,P +,-/1¡dH2,AKPe->5§t1ITr%H1h8:6,5,PH?IT�-/1I8S-RTr%H1V2_->1S->'*)78SAKPH8/o
��������� 
 �#������3 ��� �� � ����� �  ����� �A3+3 � �����	� �
 3+��� �
Ã¥. ->AK5,- D 2,?I'*) /%(8:9>6,5,P�+,-/1 b %H?S?I-/5F%(6�L /de?I6,5,P � 9/6 ->1S)F%HGO8:->5XW¥T�-/1I+,-/5�%H5À+0AK-/?I-/G�N24-/5
�k->1I8S-/AKGB6,5,Pe->5
5,dE'*),.=%HGK?�Å~AO8 - 6,5,g^8SAKde5,->5
Pe->GK->PH8iW3T�de2_->AL�I-;8:9>8�TVAK->+,-/1�+,AK- ¿¥- N?Ide5F%H5,9>2,1S->AB8S- �"6,5,+
+,AK- b %H?I?S- %H6 - +,AK- de2,ABPe-/5
��AB8:->1:%(8S6,1IT�-/1h8:- ��&cAK->1I8�TV601S+,->5Xo<xAB- b %H?S?I-/5F%(6�L /de?I6,5,P � ),AK50Pe-/Pe->5\AK?I8M->AK5 - 1S->AK-/1 ÅAB8:],%H1:%H.n->8S-/1>ox<3%H.nAB8´?IAK5,+ +,AB-
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MC-Daten: Statistik der φs, Untergrund, Signifikanz und σ(m) gegen den Spurdistanzschnitt, alle
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.[scanparvalue])
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D 2,20AKGK+06,5,P NcoO£�)�
 � ���0� ��# � ���O� ������ ����� ��� �$� :�� � �$# % � ���  �$=�� , �� � � � ���E� � � � �)(�!*���

�k-/1h8:->AKGK605,Pe-/5
6,5,+�Å~AO8:24-/+,AB5,Pe6,5,PH-/5
-'&0%Hg^8�+,AK->?S->GK24-/5
TVAB- AK. Å�%HGBGK- +,-/?�|c],6,1I+,AK? N8*%(5,9/?I'*),5,AB8I8:?{yede5 !0W !;N '>. AK5�+,->1 b -/?S?I1S->AK),- - /6,1{+,AK-�|c],601S+,AB?I8*%(5,9HWV+,AB-MAB5 D 2,2,ABGON+,6,50PGNcoO£W.w9/6M?S->),-/5�?SAB5,+XoU§t?L-/1SPH-/24-/5�?IAK'*) ��->1I8S- -%/601Z+0AK- b %H?I?S->5F%H6�L /dH?S6,5,P � yHde5� �¤. � � � � !���!#!^Ëc£�Ë � !���!#!#!c£ ! � s3->��5('��ZAK5´+,->1 b de5^8:- C �z%H1SGBd C |cAB.u6,GK%(8:ABde5�6,50+ yHde5� �¤. � � � � !���!#!^Ë �,) � !���!#!#!#�eË � sL-;�"5('��xAK5}+,-/5±->'*)^8:-/5 <3%@8:-/5`o_<xAB-Z��-/1h8:-R?I8:AB.=.n-/59>Tr%H1tAB.
¿¥%H),.n-/5J+,->1tÅF-/),GB-/1#50dc'*) /6,24-/1I-/AK5`WH9/->AKPe->5�%H24-/1 - /6,1#->'*)^8:-¥<3%(8:->5J-/AB5,-z'i%coe-/AB5<x1SAO8S8S-/Gt?S'*)0GK-/'*)^8S-/1S- b %H?S?I-/5F%H6ML /de?S605,P,o D 6,'*)�+,AB-/?ZAK?I8R-/AB5Ì¾¥AK5^Tr->AK?Z+F%H1S%H6 - WU+F%H?I?u+,AK-b de5^8S- C �z%H1IGKd C |cAK.u60GÄ%(8SAKde5u+0AK-V2_->de2F%H'*)^8S->8:-&jt)7ÂE?IAKg�5,AK'*)^8aAK.n.n-/1#g(de1S1I-/g^8z24-/?I'*),1S->AK208/o
��������� 
 �#���H� ��2#�� �-��3�� �	)*) ��� �*� ���  "�J�$� �+� �'�#3�� �#& �b �
�� � �
ÆÇ. ÅFdeGKPe->5,+,->5}TVAK1I+�+,AB-vq�-/1S->'*),576,5,P¡+,->1xÅF-/)0GK-/1¥24-/AK+0-/1&|E8*%(8SAK?h8:AKg(-/5}AK. |cABPe5F%HG W,+XoS)`o+,->1 D 5,9/%H),G&+0-/1JP Ccb -/?Ide5,-/5 6,50+�+0-/?{ÃQ5^8S-/1SPH1S6,5,+0?/Wm24-/?S'*)01SAK->2_->5Xom¾¥AK-/1I9/6�T�-/1I+,-/5ye->1S?I'*),AK->+,-/5,-v<x-��F50AB8:ABde5,->5�->AK5,PH- - /6,),1h8 


� $��	��
B��
 � %HGBGK-3¾¥AK?h8:dePe1S%H.n.=->AK5^8:1 /%HPe-HW
� $m�K��� 
 � %HGKGB-3qrAK50-/AK5^8S1 /%HPe-&AK. |EAKPe5F%(GK24-/1S->AK'*)XW
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normierte Statistik der φs gegen den Spurdistanzschnitt, alle
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.[scanparvalue])

MC MIT ITR
Echte Daten MIT ITR

D 2,2,AKGB+,6,5,P8NcoO£ + 
 � ��� : ��� (	1�# %�����P � � �0� �	����� ( �5, ����! �?( ����� ��������� %���� 
� � � %�� ��!�(���� 3
� /01���$! ! , �� �.�0/01�!"��6"% � � /01���� � � �������  �$����*@ � �+% ��� ���'� � � � �.(�!"��� 6 � � ���	! �����5!4@�� � � � ���$# �
�!�	�52������5! ( ��, %;(	��� ���5!"���$�!*��� �	(�#$# 9 < � =?>

� $�����
 � Ã¥578S-/1IPe1S6,50+�AK.�|cABPe5F%HGB2_->1S-/AB'*){6,5,+
� $�� ����
 � D 509i%H),GU+,->1�P C0b ->?Sde50-/5�AB. |cABPe5F%HGB2_->1S->AK'*)Xo

<x->1xÅF-/),GB-/1¥+,-/?xÃQ5^8:->1SPe1I6,5,+,?	��$����ÌG /%(?S?I8Q?SAB'*)´%H2,?I'*) /%(8S9/-/5`WXAK5,+0-/. .f%(5±%HGBGK-Z¾QAB?I8:d@NPe1S%H.n.=->AK5^8:1 /%HPe-Z%H6,¦e->1S)F%(GK2±+,->?L|cABPe5F%HGB2_->1S-/AB'*),?x%(GK?&1I-/AB5,-/5´Ã¥5^8:-/1IPe1S605,+ AK5^8:->1S],1I->8:AB-/1h86,50+}+F%(1:%H6,?V?I-/AK50-/5}¿¥->GÄ%(8SABy - -/),GB-/1
��$������ ����424-/1S->'*),5,-;8 

�n$���� � ��$������ ���� � $������ £


 $��	��
B� � $V�B��� � $���� ¢ � Nco � �
<xAB-/?S->1wÅF-/)0GK-/1nAK?h8f605F%H2,) /%(5,PeAKPMyede5 +0-/1¡|78*%(8SAK?I8SAKg $m�K���v6,5^8:->1w+,-/. |cABPe5F%HG oa<3%H1:%H60?->1S) /%HGO8z.=%H5¡%HGB?Sdu.nAB8zsL%H6,¦e?I'*),-/1VÅF-/)0GK-/1 - de1I8S]�L�%H509/6,5,PJ+0-/5{ÅF-/),GB-/1
��$�� ���¥+,-/1 D 5,9i%(),G+,->1�P C0b ->?Sde50-/5XW4$�� ��� � $m�K��� � $����~WFPH-/. /%H¦ 


��$�� ��� � � ����$V�B��� � � ! ����$���� � � � � $V�B��� ! � $���� � �$��	��
O� � $V�B��� ¢ � NcoN. �
��$�� ���&TVAK1I+�%H6,'*) -%/601m+,AK-Lqr->1S->'*),576,5,Pw+,->1Q|cAKPe50A �Fg@%H5,9������ � ����� � yH-/1hTr->5,+,->8/o
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normierte Statistik der φs und UG gegen den Spurdistanzschnitt, alle
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.[scanparvalue])

Echte Daten MIT ITR

Untergrund
Anzahl der φs

D 202,AKGB+,6,5,P8NcoB£ NM
 ����� : ��� (	1�# %�����P � � �0� �	����� 6"% � � /01���� � � �������  �$����*@ � �+%J%������ � 3
!*������� � �+% �$2 
 � ���+(�# 6 � � ���	! �����5!4@ ( �5, ����! � ( ��������������� %���� 
� � �?%�� ��!�(������ /01���$! ! � � � � ���$# �
�!�	�52������5! ( �5, %;(	��� ����!*���$�!*�����	(�#$# 9 < � =?> , �� ���0/01�!*� �)(�!*���
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cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)

Gauß, Untergrund linear, MC-Reko MIT ITR, alle

χ2/ndf = 109.591 / 108
Masse = 1.01939 ± 7.57922E-05
Γ = 0.00426 ± 0

 σ = 0.00211357 ± 0.000100961
# Φs = 3003.9 ± 55.4856
UG = 70.1045 ± 2.15732
# Φs/∆(# Φs) = 54.1383
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Gauß, Untergrund nicht linear, Analyse echter Daten, alle

χ2/ndf = 145.296 / 107
Masse = 1.0198 ± 0.000489762
Γ = 0.00426 ± 0

 σ = 0.00324683 ± 0.000651476
# Φs = 272.922 ± 23.4971
UG = 233.078 ± 6.79091
# Φs/∆(# Φs) = 11.6151

D 2,2,AKGB+,6,5,PONcoO£ ��
 � ��� �$���	(���� (��!*��� � (	�0� ����������!*���$# � ������� 2��$! ���$����2 � �$! � � 2 	 �	� 3
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cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)

Gauß, Untergrund linear, MC-Reko MIT ITR, alle

χ2/ndf = 110.463 / 109
Masse = 1.01946 ± 0
Γ = 0.00426 ± 0

 σ = 0.00211578 ± 0.000100939
# Φs = 3003.65 ± 55.4859
UG = 70.3536 ± 2.16498
# Φs/∆(# Φs) = 54.1335
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Gauß, Untergrund nicht linear, Analyse echter Daten, alle

χ2/ndf = 146.593 / 108
Masse = 1.01946 ± 0
Γ = 0.00426 ± 0

 σ = 0.00283163 ± 0.000622516
# Φs = 275.518 ± 23.4754
UG = 230.482 ± 6.71529
# Φs/∆(# Φs) = 11.7364

D 202,AKGB+,6,5,P NcoO£W.M
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%`60yHde1k?SAK50+=%(GKGK-#" /6,1k+,AK-¥|c->GK->g78SAKde5JyHde58P C0b ->?Sde5,->5f5 /d(8:AKPH-/5=|c'*),5,AO8S8S-$"¤->?I8SPe-/GB-/PH8a?Sd�TVAB-+,AB-JÅF6,5,g^8:ABde5F%HGBAB8 /%@8Q+0-/13¿V-/g(de5,?I8S1S6,g^8SAKde5 Pe->9/-/ABPH8&T�de1I+,-/5Xop|Ed¡g(%(5,5´AK5±+0AK-/?I-/.�[Z%(],AON8:->Gz-/1IG /%H6c8:-/1h8vT�-/1I+,-/5XW#TVAB-¡.f%(5Ì9/6 -/AB5,-/1 D 6,?I?:%HPe- /602_->1J+,AK-¡¾ /de),-fyHde5 |cAKPH5F%HGr605,+ÃQ5^8S-/1SPH1S6,5,+}gHde.n.v8/o
%{©�ª & ®xµ�® 'Q³´² ( ®xº*) �´²t®3¬,+´³´°±µ ¶±®3² C ½uº~º~®3°.-n®3²#·#®3¬0/

¼/³´°±µn®x°
ÃQ.�+,AK- D 509i%H),Gk+,->1)P C0b ->?Sde50-/5Ì9>6�->1S.nAB8S8S-/GB5XW`AB?I8Z-/AB5,-�9/60yH-/1SG /%H?S?IAKPe-=qr->?S'*),1I-/AK206,5,PyedH5 |EAKPe5F%(Ga605,+ ÃQ5^8:->1SPe1I6,5,+ 5,dH8ÇT�-/5,+0AKP,o~<3%�+,AK-wÃQ5^8:->1SPe1I6,5,+ C $V8:6,]0GK-HWTVAK-fAB5 D 2EN?S'*)05,AB8I8)Nco +¡->1SG /%H608:->1I8xTV601S+,-(WX5,AK'*)^8LAB5´+,-/1L�U%HPe-v?SAK50+XW`+,->5�Ã¥5^8:-/1IPe1S605,+M%H+ /%Hl76F%(8L9>61S->],1SdE+,6,9>AK->1S-/5`Wr. /6,?S?I-/5 2_->AK+,-�[3de.=]4de5,->5^8:-/5 %(6,?f+,->5 |cAKPe5,%HG C $V8:6,]0GK-/5 - &E8S1:%H),AB-/1h8T�-/1S+0-/5Xo4<xAK->?mAK?h8¥%H61"¤Pe1I6,5,+�+,-/1VPe->1SAK50Pe-/5}|E8:%(8:AB?I8:ABgf5,AB'*)^8VP^%H5,9L6,5,]01Sde2,GB-/.=%(8:AB?S'*)Xo<xAB-w?SAB.u6,GO8*%H5,-wqr-/?h8:AK.n.u6,50P±yede5 |cAKPH5F%HGz6,50+ Ã¥578S-/1IPe1S6,50+ TV6,1I+,-{?S'*),dH5 AK.�Pe-;N5F%H50578S-/5 D 2,?S'*),50AB8S83yHde1SPH-/?I8S-/GBGB8io_ÃQ. +,AB-J|c->GK->g78SAKde50?S?S'*)05,AB8I8:-u+,->1&yedH1SGKAB-/Pe->5,+,->5 D 5F%@NGBÂE?I-f9/6�+0-��F5,AB-/1I-/5XWpTV6,1S+,-f),AK->1v-/AB5�AB5,+,AByEAB+,6,-/GBGK->1ZPH->TVAK'*)^8S->8:->1JÅ~AO8v+,->1J|c60.=.n-nyHde5ÃQ5^8S-/1SPH1S6,5,+ C 6,5,+n|cABPe5F%HG2"¤6,5,g^8:ABde5 /6,2_->1#+,->5JPe-/?S%H.v8:->5uPe-0" /6,GKGO8:-/5v¾QAB?I8:dHPe1:%H.n.u24-/1I-/AK'*)+,6,1I'*),Pe-0" /6,),1I8/op<3%H2_->A���&cAB-/1I8S-�.f%H5´9>6,? /%@8:9/GBAK'*)M9/6,1.P C0b %H?I?S-n6,5,+M¿V-/?SdH5F%H5,9>2,1S->AB8:- �%H6,'*)f+,AK- b %H?I?S-/5,%H6�L /de?I6,5,Pe->5 � %H61"`+,AK-¥AK5nÁp-/AKGK%H2,?I'*),5,AB8I8 NEo +,o .L%H2,Pe->?S'*) /%(8S9>8S-/5¡��->1I8S-6,5,+´T /%H)0GB8:-R+,AK-v+,A�K_-/1I-/5,9>AK-/1h8:-JÃ¥5^8:-/1IPe1S605,+,24-/?S'*)01S-/AB2,6,5,P3" /6,1 b � C ¿¥->gHd C 6,5,+´->'*)^8:-<3%(8S-/5{Pe-/. /%H¦�+,->5 D 6,?4" /6,)01S6,5,PH-/5±%(61"t|E-/AB8S-�£ !;Nco§tAK5M$&%('*)78S-/ABG#AK?h8r�I-/+,dE'*)XW�+F%H?I?L+,6,1S'*)M+,AB-J5,AK->+,1SABPe-u6,5,+M?I8:%H1Sg�LF6,g^8:6,AB-/1I-/5,+,- D 5,9i%H)0G+,->1¡qrAK50-/AK5^8S1 /%HPe-}6,5,+ +,AB-±jdHAK?S?Ide5,?I'*),-�sL-;TVAK'*)^8:6,50P�AK5,?I2_->?Sde5,+0-/1S-MqrAB5,?f.nAB8nT�-/5,A�NPe->5�§tAB578S1 /%HPH-/5 +,-/5MÃ¥578S-/1IPe1S6,50+�?IAKPe5,A �Fg@%H5^835F%H'*)M6,5^8:->5�9>AK->),-/5XoX<xAK-/?&-/1Sg(-/5,5^8R.f%(5AK5 D 202,AKGB+,6,5,P �0oO£eWt+,AB-�+0AK-{AK5^y(%H1SAK%H5^8:- b %(?S?S->5^ye-/1h8:->AKGK605,P5" /6,1J��deG6"¤1S%H. .nAB8�+,->5 AB5Áp-/AKGK%H2,?I'*),5,AB8I8 Nco +,o Nx+,-$�F5,AB-/1I8S-/5=-/5,+,P /6,GB8SAKPe->5f|E'*),5,AB8I8:->5nTVAB-/+,->1SPeAB208io^Å /6,1k-/'*)^8:-Q<3%(8:->5ye->1SG /%H61" 8V+,AB-RÅAB87"¤605,g^8:AKdH5w2_->A b %H?I?S-/5�de2_->1S)F%(GK2¡+,->?x|cABPe5F%HGB2_->1S->AK'*),?z+0-/608SGKAK'*)�9/6{8:AB-8" o
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cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)

Gauß, Untergrund linear, MC-Reko MIT ITR, W

χ2/ndf = 50.3999 / 85
Masse = 1.01946 ± 0
Γ = 0.00426 ± 0

 σ = 0.00211578 ± 0
# Φs = 290.231 ± 17.4421
UG = 12.7693 ± 1.10724
# Φs/∆(# Φs) = 16.6397

0

1

2

3

4

5

6

7

0.98 1 1.02 1.04 1.06 1.08 1.1

Entries             228

inv. Masse [GeV/c2]

Ei
nt

rä
ge

/ 0
,0

01
 G

eV
/c

2

Gauß, Untergrund nicht linear, Analyse echter Daten, W

χ2/ndf = 55.5517 / 90
Masse = 1.01946 ± 0
Γ = 0.00426 ± 0

 σ = 0.00283163 ± 0
# Φs = 40.6567 ± 8.68617
UG = 29.3433 ± 2.33443
# Φs/∆(# Φs) = 4.68062

D 2,2,AKGB+,6,5,P �0oO£ 
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D 6,¦e-/1I+,-/. ye->14" /%HGB?S'*),->5´?SAB'*)±+,6,1I'*)±+,AK-ZPe->.=->AK5,?S%H.=-Rqr->?S'*),1I-/AK206,5,PwyedH5´ÃQ5^8:->1SPe1I6,5,+6,50+Ì|cABPe5F%HG~AK.�|EAKPe5F%(GK24-/1S->AK'*)´+,AB-/?I-n24-/AB+,-/5 D 5^8S-/AKGB-JPe-/PH-/5,?I-/AB8SAKP,oX<x-/?IT�-/AO8:->1S-/5�g@%H5,5.=%H5Ì5,AB'*)^8uAK.n.n-/1L+,-/1uqr-/?I'*),1S->AK2,6,50PM+0-/?�|cABPe5F%HGB?R+06,1S'*)�+,->5 Å~AB8Zye->1I8S1:%H6,->5XW#+F%}-/?%H6 "¤Pe1S6,50+v+,->1~Pe->1SAK50Pe-/5u|E8*%(8SAK?h8:AKg&6Xo:ÃZo(?h8*%H1IgLyHde5v+0-/1~->1ITr%H1I8S->8S-/5u�kdeABPH8 C ÅF6,50g78SAKde5Z%H2ENT�-/AB'*)78/W(TVAB-rAK5v+,-/1-/5^8:?I],1S->'*),-/5,+0-/5 b %H?S?I-/5^ye->1I8:->AKGB6,5,PZ%H6,?#->'*)^8:-/5n<3%(8S-/5 " /6,1~ÁmAO8*%H5uAB5D 2,2,AKGB+,6,5,P �0o Ëz6,5^8:->5v9/6Z-/1IgH->5,5,-/5vAK?I8/oY¾QAB5,Pe-/PH-/5LG /%H?I?I8p?SAB'*)R+0AK- b � C ¿V-/g(d C �k->1I8:->AKGB6,5,PPe6c8V+,6,1S'*)}+,AK-LÅAB87"¤605,g^8:AKdH5¡2_->?S'*),1I-/AK24-/5`o
ÃQ. +0AK-f24-/?I'*),1SAB-/24-/5,->5�jt1SdH2,GK->.=-=9/6 6,.nPe-/),->5XWT /%(1S-¡-/AB5,- b /dHPeGKAB'*),gH->AB8iW%H5 +,AB-|c60.=.n-/5^ye->1I8S-/AKGB6,5,P´%(GKGK->1 b %(8:->1SAÄ%(GKAK->5Ì|EAKPe5F%(Ga605,+ ÃQ5^8:->1SPe1I6,5,+ 9/6 �08S8:->5XW~+,%H5,5�+,AB-ÅFde1I."+,-/1¥24-/AK+0-/5}[LdH.=]4de5,->578S-/5}9/6 � &0AB-/1I-/5�6,5,+�576,1¥5,dE'*)�AB),1S-Z$QdH1S.nAK-/1I6,5,Pe->5�%(6,?->AK5,->1 D 50]F%H?S?I6,5,P %H5�+,AK-��k-/1h8:->AKGK605,Pe-/5�-/AB5,9/->GK5,->1 b %(8S-/1IAÄ%HGBAK-/5M9/6�Pe->TVAB5,5,-/5`o#|c->GK2,?h8+F%(?n->1ITVAB-/?�?SAB'*) %(61"¤Pe1S605,+ +,-/1�g7GK->AK5,->5 D 5,9i%(),GK->5 yHde5 qrAK5,->AK5^8:1 /%HPe->5 AB5�+,-/1njt1:%�&0AB?%H24-/1m50dc'*)}5,AK'*)^8¥%HGB?m1Sde2,60?I8¥Pe-/576,P0oÆÇ.�§t5,+0--K_-/g^8LTVAK1S+ +F%(),-/1Z%H5 +,AB-uPe-/.n-/AB5,?:%(.=- b %H?S?I-/5^ye->1I8:->AKGB6,5,P±%(GKGK->1 b %@8:-/1IAÄ%HGBAK->5576,1w50dc'*) +,->1¡ÃQ5^8:->1SPe1I6,5,+�%H5,PH-/]F%H?I?I8/om¾QAB-/14" /601fAK?h8w+,AB-�yedH1S)F%H50+,-/5,-M|78*%(8SAK?I8SAKg %H6,? N
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cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)

Gauß, Untergrund linear, MC-Reko MIT ITR, Ti

χ2/ndf = 97.5411 / 108
Masse = 1.01946 ± 0
Γ = 0.00426 ± 0

 σ = 0.00211578 ± 0
# Φs = 970.352 ± 31.482
UG = 19.6476 ± 1.05779
# Φs/∆(# Φs) = 30.8224
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Gauß, Untergrund nicht linear, Analyse echter Daten, Ti

χ2/ndf = 103.003 / 107
Masse = 1.01946 ± 0
Γ = 0.00426 ± 0

 σ = 0.00283163 ± 0
# Φs = 75.5564 ± 11.5057
UG = 48.4436 ± 2.89506
# Φs/∆(# Φs) = 6.56687

D 202,AKGB+,6,5,P �0o Ë�
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1S->AK'*),->5,+Xo<3%H9/6MTVAK1I+�576,1V�I-n-/AB5�q�-/1S->AK'*)Ì60578S-/1 C 6,5,+ÌdH2_->1S)F%HGB2�+0-/?J|EAKPe5F%(GK24-/1S->AK'*),?),->1:%H5,PH-/9/dHPe-/5XW4T /%H),1I-/5,+´+,->13|cABPe5F%HGB2_->1S->AK'*)�6,572_->5E6c8:9>8L20GK-/AB208io4<3%H5,%H'*)}TVAB1S+�TVAB-/+,->1+,AB-JÅFde1S. +,-/1LÅ~AO87"¤6,50g78SAKde5 ��&cAK-/1h836,5,+ " /6,1a�I->+,-/?L->AK5,9>-/GK50- b %(8:->1SAK%HG~->AK5,-n|cg@%HGBAK->1S6,5,P.nAB8R¾QABG6"¤-n+,-/1J§tAB578S1 /%HPH-fAK5�2_->AK+,->5 |c->AB8:->572 /%H5,+,->1S5 +,6,1I'*),Pe-0" /6,),1I8/o#<3%�?IAK'*)��I-;8:9;8J+,AK-
P C |E8*%(8SAK?h8:AKgR+,6,1I'*)w+,AK1I-/g^8:->? D 6,?S9 /%H),GK->5w+,->1r§tAK5^8S1 /%HPe-¥AK5n+,->5wqrAB5,?�+0-/?m|EAKPe5F%(GK24-/1S->AK'*),?5F%H'*) D 209/6,P�+,-/?LAB578S-/Pe1IAK->1I8:->5MÃQ5^8:->1SPe1I6,5,+,?ZAK.�|cAKPH5F%HGK24-/1I-/AB'*)´-/1SPHAK208/WXAK?h83+,AK->?S- b - N8:)0dc+,-xyHde5�+,-/1¥ÅFde1S. +,-/?Q|cABPe5F%HGB?zAK5{+,->1 b %H?S?I-/5^ye->1I8S-/AKGB6,5,P=6,5F%H2,) /%H5,PeABP,o,<3%H?V$¥AByH-/GONGKAB-/1I6,5,Pe?I],1Sde20GK-/.�TVAK1I+}->2_->51" %HGBGK?z+,601S'*)�+0AK-Z|c->AB8:->572F%H5,+,?Ig@%HGKAB-/1S605,P�.=AB5,AK.nAK->1I8io
D GK? �r)0-/'*gvTV6,1I+,-zAB5J+,-/1#GB->8S9>8:->5 b ->8S),dE+,-m5,dE'*)uye-/1I?S6,'*)^8/W^?I8*%@8S8t->AK5,->?tPe->TVAB'*)78S->8S-/5-/AB5,-/5�6,5,PH->TVAK'*)^8S->8:->5±Ã¥578S-/1IPe1S6,50+ �,8&%H5�%(GKGK-x<3%(8:->5�PH-/.n-/AK50?:%H."+06,1S'*),9>61" /6,),1I-/5XW4+,->19/6 -/AB5,-/1�Pe->1SAK50P " /6,PeABP %H5,+,->1S-/5�Å�dH1S. +,->?fÃ¥5^8:-/1IPe1S605,+,?fAB. �k-/1IPeGK->AK'*) 9/6,. PH->TVAK'*)EN8:-;8:->5 Å~AB8 " /6,),1I-/5�g@%H5,5Xo D 50?Sde5,?h8:->5 T�-/1I+,-/5 Pe->5F%H6Ì+0AK-f9>6,GK-;8:9;8uPe->5F%H5,5^8:->5 |c'*),1SAO8S8S-

/6,24-/1I5,de.n.=->5Xo~§tAB5Ì�k-/1SPHGK-/AB'*)Ì+,->1uPe->T�de5,50-/5,->5 D 5,9i%H)0GK-/5�+0-/1&P C0b -/?Ide5,->5 .nAB8R+,->1b -;8:),dE+,-J+,->?3Pe->TVAB'*)78S->8S-/5�Å~AB8S?QyedH5M9>60yedH13-/1SPHAK208&GK-/+0AKPeGBAK'*) D 2^Tr->AK'*)76,5,Pe->5�yHde5´Tr- N5,ABPe-/5 jt1SdH.=ABGKGK-(oU<xAK->?v9/->AKPH8/W+,%H?S?J+,AB-{|cg@%HGBAK-/1I6,5,P}GK-/AB'*)^8:-f�a%H1IAÄ%(8SAKde50-/5�AB5Ì+,->1�Å�dH1S.
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∆Aunten = -0.0496828

Superposition von MC-Reko- und echten Daten, alle, φ-Signal, UG-subtrahiert
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)
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Superposition von MC-Reko- und echten Daten, alle, φ-Signal, UG-subtrahiert
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∆Aoben = 0.0706563

Superposition von MC-Reko- und echten Daten, alle, φ-Signal, UG-subtrahiert
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)
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∆Aoben = -0.414248

Superposition von MC-Reko- und echten Daten, alle, φ-Signal, UG-subtrahiert
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)
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Superposition von MC-Reko- und echten Daten, alle, φ-Signal, UG-subtrahiert
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)
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∆Aoben = 0.359357

Superposition von MC-Reko- und echten Daten, alle, φ-Signal, UG-subtrahiert
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)
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Untergrund linear, MC-Reko MIT ITR, alle
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Untergrund nicht linear, Analyse echter Daten, alle
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cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)

Untergrund linear, MC-Reko MIT ITR, alle, skaliert

UG: χ2/ndf = 52.3366 / 69
Chi2 probability = 0.932418
# Φs = 2894.27 ± 55.8787
UG = 179.726 ± 6.95904
# Φs/∆(# Φs) = 51.7956
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Untergrund nicht linear, Analyse echter Daten, alle, skaliert

UG: χ2/ndf = 68.8122 / 69
Chi2 probability = 0.483727
# Φs = 242.901 ± 23.2159
UG = 232.099 ± 7.99866
# Φs/∆(# Φs) = 10.4627
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cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)

Untergrund linear, MC-Reko MIT ITR, C, skaliert

UG: χ2/ndf = 63.4554 / 69
Chi2 probability = 0.665704
# Φs = 767.732 ± 28.7263
UG = 45.2684 ± 3.49254
# Φs/∆(# Φs) = 26.7258
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Untergrund nicht linear, Analyse echter Daten, C, skaliert

UG: χ2/ndf = 71.2066 / 69
Chi2 probability = 0.404192
# Φs = 69.2983 ± 12.8293
UG = 74.7017 ± 4.5378
# Φs/∆(# Φs) = 5.40155
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cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)

Untergrund linear, MC-Reko MIT ITR, Al, skaliert

UG: χ2/ndf = 75.754 / 69
Chi2 probability = 0.269765
# Φs = 915.726 ± 31.3383
UG = 52.2743 ± 3.75307
# Φs/∆(# Φs) = 29.2207

inv. Masse [GeV/c2]

Ei
nt

rä
ge

/ 0
,0

01
 G

eV
/c2

0

2

4

6

8

10

12

14

16

18

0.98 1 1.02 1.04 1.06 1.08 1.1

Entries             540

Untergrund nicht linear, Analyse echter Daten, Al, skaliert

UG: χ2/ndf = 80.3267 / 69
Chi2 probability = 0.165519
# Φs = 87.3366 ± 13.7462
UG = 79.6634 ± 4.68608
# Φs/∆(# Φs) = 6.35349

inv. Masse [GeV/c2]

Ei
nt

rä
ge

/ 0
,0

01
 G

eV
/c2

Y  ' :0?>?. , &'7 :�_� '4� 2 �8+�" �!� ��( (&���*)������*��2��0
'�$-'�������
'� ./�0
�1%2��32�
'1 1%2�� (������02 �����*��190 2��



��� � ��������� � �	��
��
�����
�� ���	������������
�
���	�	 !�"�#�������#���$���%�&�

0

20

40

60

80

100

120

140

0.98 1 1.02 1.04 1.06 1.08 1.1

Entries            1335

cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)

Untergrund linear, MC-Reko MIT ITR, Ti, skaliert

UG: χ2/ndf = 64.6246 / 69
Chi2 probability = 0.626857
# Φs = 931.259 ± 31.7148
UG = 58.7412 ± 3.97846
# Φs/∆(# Φs) = 29.3635
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Untergrund nicht linear, Analyse echter Daten, Ti, skaliert

UG: χ2/ndf = 51.0242 / 69
Chi2 probability = 0.94842
# Φs = 66.3505 ± 11.5548
UG = 52.6495 ± 3.80959
# Φs/∆(# Φs) = 5.74225
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cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(lskj.gt.0.6).and.(dist.le.0.05)

Untergrund linear, MC-Reko MIT ITR, W, skaliert

UG: χ2/ndf = 56.7286 / 69
Chi2 probability = 0.854563
# Φs = 279.557 ± 17.5874
UG = 23.4426 ± 2.51331
# Φs/∆(# Φs) = 15.8953
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Untergrund nicht linear, Analyse echter Daten, W, skaliert

UG: χ2/ndf = 76.2224 / 69
Chi2 probability = 0.257558
# Φs = 24.9157 ± 7.54417
UG = 25.0843 ± 2.62955
# Φs/∆(# Φs) = 3.30264
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.lt.0).and.(lsk1.gt.0.6)).or.((q1.gt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, alle, negative Ladung
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Untergrund nicht linear, Analyse echter Daten, alle, negative Ladung
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.lt.0).and.(lsk1.gt.0.6)).or.((q1.gt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, alle, negative Ladung, skaliert

UG: χ2/ndf = 81.4677 / 69
Chi2 probability = 0.144715
# Φs = 4011.48 ± 73.9055
UG = 1128.52 ± 17.9448
# Φs/∆(# Φs) = 54.2785
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Untergrund nicht linear, Analyse echter Daten, alle, negative Ladung, skaliert

UG: χ2/ndf = 71.7091 / 69
Chi2 probability = 0.388102
# Φs = 439.9 ± 56.4931
UG = 2139.1 ± 24.7481
# Φs/∆(# Φs) = 7.78679
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.lt.0).and.(lsk1.gt.0.6)).or.((q1.gt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, C, negative Ladung, skaliert

UG: χ2/ndf = 70.8907 / 69
Chi2 probability = 0.414431
# Φs = 1050.77 ± 37.2535
UG = 262.228 ± 8.65012
# Φs/∆(# Φs) = 28.206
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Untergrund nicht linear, Analyse echter Daten, C, negative Ladung, skaliert

UG: χ2/ndf = 79.685 / 69
Chi2 probability = 0.178123
# Φs = 117.396 ± 31.7132
UG = 690.604 ± 14.0618
# Φs/∆(# Φs) = 3.7018
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.lt.0).and.(lsk1.gt.0.6)).or.((q1.gt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, Al, negative Ladung, skaliert

UG: χ2/ndf = 83.0968 / 69
Chi2 probability = 0.118464
# Φs = 1280.72 ± 41.3102
UG = 331.281 ± 9.72255
# Φs/∆(# Φs) = 31.0025

inv. Masse [GeV/c2]

Ei
nt

rä
ge

/ 0
,0

01
 G

eV
/c2

0

10

20

30

40

50

60

0.98 1 1.02 1.04 1.06 1.08 1.1

Entries            4080

Untergrund nicht linear, Analyse echter Daten, Al, negative Ladung, skaliert

UG: χ2/ndf = 83.9824 / 69
Chi2 probability = 0.105818
# Φs = 170.909 ± 33.0847
UG = 718.091 ± 14.3389
# Φs/∆(# Φs) = 5.1658
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.lt.0).and.(lsk1.gt.0.6)).or.((q1.gt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, Ti, negative Ladung, skaliert

UG: χ2/ndf = 75.5263 / 69
Chi2 probability = 0.27582
# Φs = 1268.35 ± 41.8932
UG = 378.648 ± 10.3944
# Φs/∆(# Φs) = 30.2758

inv. Masse [GeV/c2]
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Untergrund nicht linear, Analyse echter Daten, Ti, negative Ladung, skaliert

UG: χ2/ndf = 68.7521 / 69
Chi2 probability = 0.48577
# Φs = 123.718 ± 28.5678
UG = 538.282 ± 12.4145
# Φs/∆(# Φs) = 4.33068
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.lt.0).and.(lsk1.gt.0.6)).or.((q1.gt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, W, negative Ladung, skaliert

UG: χ2/ndf = 51.9822 / 69
Chi2 probability = 0.937048
# Φs = 411.633 ± 24.7511
UG = 156.367 ± 6.67966
# Φs/∆(# Φs) = 16.6309

inv. Masse [GeV/c2]
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Untergrund nicht linear, Analyse echter Daten, W, negative Ladung, skaliert

UG: χ2/ndf = 78.9716 / 69
Chi2 probability = 0.192911
# Φs = 27.879 ± 16.5834
UG = 192.121 ± 7.41674
# Φs/∆(# Φs) = 1.68114
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inv. Masse [GeV/c2]

Ein
trä

ge
/ 0

,00
1 G

eV
/c2

cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.gt.0).and.(lsk1.gt.0.6)).or.((q1.lt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, alle, positive Ladung
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Untergrund nicht linear, Analyse echter Daten, alle, positive Ladung
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.gt.0).and.(lsk1.gt.0.6)).or.((q1.lt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, alle, positive Ladung, skaliert

UG: χ2/ndf = 63.9427 / 69
Chi2 probability = 0.649642
# Φs = 3835.11 ± 73.2343
UG = 1186.89 ± 18.4731
# Φs/∆(# Φs) = 52.3677
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Untergrund nicht linear, Analyse echter Daten, alle, positive Ladung, skaliert

UG: χ2/ndf = 81.6869 / 69
Chi2 probability = 0.14095
# Φs = 413.24 ± 55.7751
UG = 2100.76 ± 24.4308
# Φs/∆(# Φs) = 7.40904
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.gt.0).and.(lsk1.gt.0.6)).or.((q1.lt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, C, positive Ladung, skaliert

UG: χ2/ndf = 65.3607 / 69
Chi2 probability = 0.601942
# Φs = 990.43 ± 36.6247
UG = 272.57 ± 8.85266
# Φs/∆(# Φs) = 27.0427

inv. Masse [GeV/c2]
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Untergrund nicht linear, Analyse echter Daten, C, positive Ladung, skaliert

UG: χ2/ndf = 75.1471 / 69
Chi2 probability = 0.286078
# Φs = 131.667 ± 31.1342
UG = 652.333 ± 13.6139
# Φs/∆(# Φs) = 4.22902
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.gt.0).and.(lsk1.gt.0.6)).or.((q1.lt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, Al, positive Ladung, skaliert

UG: χ2/ndf = 63.0939 / 69
Chi2 probability = 0.67748
# Φs = 1204.26 ± 40.597
UG = 344.738 ± 9.95587
# Φs/∆(# Φs) = 29.6637
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Untergrund nicht linear, Analyse echter Daten, Al, positive Ladung, skaliert

UG: χ2/ndf = 79.8812 / 69
Chi2 probability = 0.174199
# Φs = 164.707 ± 32.8148
UG = 710.293 ± 14.2059
# Φs/∆(# Φs) = 5.01929
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.gt.0).and.(lsk1.gt.0.6)).or.((q1.lt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, Ti, positive Ladung, skaliert

UG: χ2/ndf = 77.6274 / 69
Chi2 probability = 0.223006
# Φs = 1251.17 ± 42.0999
UG = 404.83 ± 10.7887
# Φs/∆(# Φs) = 29.7191
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Untergrund nicht linear, Analyse echter Daten, Ti, positive Ladung, skaliert

UG: χ2/ndf = 62.6043 / 69
Chi2 probability = 0.693218
# Φs = 99.303 ± 28.08
UG = 536.697 ± 12.3485
# Φs/∆(# Φs) = 3.53643
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05).and.(((q1.gt.0).and.(lsk1.gt.0.6)).or.((q1.lt.0).and.(lsk2.gt.0.6)))

Untergrund nicht linear, MC-Reko MIT ITR, W, positive Ladung, skaliert

UG: χ2/ndf = 106.731 / 69
Chi2 probability = 0.00242127
# Φs = 389.25 ± 24.5228
UG = 164.75 ± 6.88251
# Φs/∆(# Φs) = 15.873
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Untergrund nicht linear, Analyse echter Daten, W, positive Ladung, skaliert

UG: χ2/ndf = 71.0706 / 69
Chi2 probability = 0.408588
# Φs = 17.561 ± 16.6202
UG = 201.439 ± 7.5652
# Φs/∆(# Φs) = 1.0566
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05)

Untergrund nicht linear, MC-Reko MIT ITR, alle, kein RICH-Schnitt
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Untergrund nicht linear, Analyse echter Daten, alle, kein RICH-Schnitt
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05)

Untergrund nicht linear, MC-Reko MIT ITR, alle, kein RICH-Schnitt, skaliert

UG: χ2/ndf = 104.892 / 69
Chi2 probability = 0.00347631
# Φs = 5539.06 ± 121.804
UG = 7204.94 ± 45.7413
# Φs/∆(# Φs) = 45.4751
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Untergrund nicht linear, Analyse echter Daten, alle, kein RICH-Schnitt, skaliert

UG: χ2/ndf = 83.5154 / 69
Chi2 probability = 0.112348
# Φs = 1497.8 ± 163.722
UG = 19736.2 ± 74.6387
# Φs/∆(# Φs) = 9.14843
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05)

Untergrund nicht linear, MC-Reko MIT ITR, C, kein RICH-Schnitt, skaliert

UG: χ2/ndf = 61.5383 / 69
Chi2 probability = 0.726521
# Φs = 1359.57 ± 57.5878
UG = 1516.43 ± 20.9848
# Φs/∆(# Φs) = 23.6086
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Untergrund nicht linear, Analyse echter Daten, C, kein RICH-Schnitt, skaliert

UG: χ2/ndf = 81.1485 / 69
Chi2 probability = 0.15033
# Φs = 605.33 ± 93.108
UG = 6288.67 ± 42.1319
# Φs/∆(# Φs) = 6.50137
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05)

Untergrund nicht linear, MC-Reko MIT ITR, Al, kein RICH-Schnitt, skaliert

UG: χ2/ndf = 91.4584 / 69
Chi2 probability = 0.0365682
# Φs = 1689.04 ± 66.4887
UG = 2116.96 ± 24.7942
# Φs/∆(# Φs) = 25.4034
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Untergrund nicht linear, Analyse echter Daten, Al, kein RICH-Schnitt, skaliert

UG: χ2/ndf = 54.5874 / 69
Chi2 probability = 0.897363
# Φs = 588.62 ± 95.1762
UG = 6605.38 ± 43.1798
# Φs/∆(# Φs) = 6.18453
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05)

Untergrund nicht linear, MC-Reko MIT ITR, Ti, kein RICH-Schnitt, skaliert

UG: χ2/ndf = 73.8972 / 69
Chi2 probability = 0.321372
# Φs = 1833.27 ± 70.8988
UG = 2474.73 ± 26.8075
# Φs/∆(# Φs) = 25.8576
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Untergrund nicht linear, Analyse echter Daten, Ti, kein RICH-Schnitt, skaliert

UG: χ2/ndf = 77.6802 / 69
Chi2 probability = 0.221769
# Φs = 292.42 ± 82.217
UG = 5043.58 ± 37.7312
# Φs/∆(# Φs) = 3.55668
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cut = (ap.gt.10).and.((nitr+notr).gt.12).and.(dist.le.0.05)

Untergrund nicht linear, MC-Reko MIT ITR, W, kein RICH-Schnitt, skaliert

UG: χ2/ndf = 78.8412 / 69
Chi2 probability = 0.195702
# Φs = 657.19 ± 45.5248
UG = 1096.81 ± 17.8468
# Φs/∆(# Φs) = 14.4359

inv. Masse [GeV/c2]
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Untergrund nicht linear, Analyse echter Daten, W, kein RICH-Schnitt, skaliert

UG: χ2/ndf = 65.5473 / 69
Chi2 probability = 0.595585
# Φs = 11.38 ± 48.1425
UG = 1798.62 ± 22.5321
# Φs/∆(# Φs) = 0.236382

inv. Masse [GeV/c2]
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MC-Daten: Obere χ2 - Wahrscheinlichkeiten, alle Materialien
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Echte Daten: Obere χ2 - Wahrscheinlichkeiten, alle Materialien
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✩  MC-Daten, K+

★  Echte Daten, K+

Kaoneffizienzen im RICH
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(dist.le.0.05) kombiniert mit (lskj.gt.0.6)
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★  Echte Daten, K-
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MC-Effizienzen ohne RICH-Schnitt
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(dist.le.0.05) kombiniert mit (lskj.gt.0.6)
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✩ MC-Daten
★ MC- mit echten Daten

Superposition der totalen Effizienzen
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(dist.le.0.05) kombiniert mit (lskj.gt.0.6)
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b)   5.608    /     2
P1  0.2197  0.4495

P2  0.7765  0.1275

totale Produktionsquerschnitte der φ-Mesonen
cut = (apj.gt.10.).and.((nitrj+notrj).gt.12.).and.(dist.le.0.05) kombiniert mit (lskj.gt.0.6)

χ2 ⁄⁄ ndf
+
+




Fit = P1+P2•ln A

P1 = ln(σφ /Nukleon/mb)
P2 = α

C-W: Kaoneffizienzen aus allen

Daten ohne Fehler
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