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.MTJO)_SYEV  ZnYEOMX�\5Zn^�TJRUTJPSYEV�O)VMX ,zYE^�_S\�P7� f YJZn\�V)YEV�c �1RUT�ZSZni�>MNEipYEPS_sZnipVMX�X�ipY f YJZn\�V)YEV�VMT�j`g�ipg)PSYEh
? � A @��<1� ������� @ �]YEgMTJRp_BA&O)VMX�VMT�j`g!ipg)PSYEP � T�X�O)V)W 6�c [1T�YJZ�ZniUj`gG.MYEi]X�YEV Y]OMTJPS^)Z�O)hQ�  ipV %2 �
 YEipRUj`g)YEV gMTJVMX�YERp_E� ^�t\�V)V)YEV�X�ipYBYEipV)NEYERpV)YEV��  ipVMZ�X�YEP f YJZn\�V)YEV!NEO!YEipV)YEh �]YJZSTJh'_`Z  ipVDC�8 �
a  ZnYEOMX�\5Zn^�TJRUTJPSY f YJZn\�V)YEV d1\�X�YEP�NEO=C�8 � a ,zYE^�_S\�PShsYJZn\�V)YEV d]^5\ � YERpV�c � VMZSj`gMTJO)RpiUj`g W�YJZnYEg)YEV
Zn_SYEg)YEV�X�ipY-�  ipVMZ
X�YEP�Y]OMTJPS^)Z
ipV�X�ipYJZnYEV f YJZn\�V)YEV�TJV�_Si  TJP`TJRpRpYER�.)NEm c  TJP`TJRpRpYER�NEO)YEipVMTJVMX�YEPEc
Fbh �]YEW�YEVMZSTJ_SN NEO&X�YEV �MY  _S\�V)YEV&V)YEg)hsYEV�X�ipYGB1T�X�PS\�V)YEV�O)VMX&Zn\�hsip_BTJOMj`g&X�ipYGY]OMTJPS^)Z�TJV
X�YEP�Zn_`TJPS^5YEV�v YJj`gMZnYERpm
ipPS^�O)V)WB_SYEipRbc}y{YJZSj`g)PSipY�.MYEV�m
ipP`X!X�ipYsZn_`TJPS^5Ysv YJj`gMZnYERpm
ipPS^�O)V)W�X�O)P`j`g!X�ipY
Y]OMTJV�_SYEVMj`g)PS\�hs\�X���VMTJhsip^sa7YE�{[ d`c �]YEh tT���X�ipYJZnYEP 
 g)YE\�PSipY1m
ipP`XBX�YEV�Y]OMTJPS^)Z{YEipV)Y rMTJP/.)RUT�X�O)V)W
NEO)W�YE\�P`X�V)YE_'aDA��	�D�
<BA5E*1���F4WC @*'\�X�YEP�X�YEPSYEV-G)�1� ; HG@BA 4 � �%qd`c�y{YE\A.MT�j`g�_/.MTJPSY�gMT�X�PS\�V)iUZSj`g)Y + OMZn_JtTJVMX�Y
_SPSYE_SYEV!VMT�j`g�X�YEP YE�{[ V�O)P�obTJP/.)V)YEO)_SP`TJR1TJO�oS�zX c g�c YEV�_nm{YJX�YEP�_SP`TJW�YEV�X�ipY�Y]OMTJPS^)ZJI
@BA 4 � O)VMX
G)�1� ; HG@BA 4 �1a f YJZn\�V)YEV dz\�X�YEP]X�ipY � T�X�O)V)W�YEV A��	�D�+<BA5E*1��O)VMX-4WC @*saby
TJP/�5\�V)YEV d`c
[]ipY��1PJtTEoD_SY{NEm
iUZSj`g)YEV�X�YEV 
 YEipRUj`g)YEV1m{YEP`X�YEV�X�O)P`j`g�r)YERUX�D5OMTJV�_SYEV�TJOMZnW�YE_`TJOMZSj`g�_EcAFbV�X�YEP�Y]OMTJV�_SYEV��
YERpYE^�_SPS\�X���VMTJhsip^ a7Y Q [ d`��X�YEP 
 g)YE\�PSipY
X�YEP�YERpYE^�_SPS\�hBTJW�V)YE_SiUZSj`g)YEV]v YJj`gMZnYERpm
ipPS^�O)V)W)�qY � iUZn_SipYEPS_ V�O)P
YEipV � T�X�O)V)W5ZnNEOMZn_`TJVMX � X�ipY�YERpYE^�_SPSiUZSj`g)Y � T�X�O)V)W)c []ipY �1PJtTEoD_SY'NEm
iUZSj`g)YEV�X�YEV � T�X�O)V)W5ZnNEOMZn_JtTJVMX�YEV
m{YEP`X�YEV�ipV�X�YEP*Y Q [ X�O)P`j`g�X�YEV � OMZn_`TJOMZSj`g�O)V)W�YERUT�X�YEV)YEPsr)YERUX�D5OMTJV�_SYEV��zX�YEP � g)\�_S\�V)YEV��U.MY4�
ZSj`g)PSipY�.MYEV�c�Fbh �]YEW�YEVMZSTJ_SN1g)ipYEPSNEOsZnipVMXsX�ipY1r)YERUX�D5OMTJV�_SYEVsX�YEP$YE�{[���X�ipY �]RpO)\�V)YEV���ZnYER0.MZn_ 
 PJtTJW�YEP

KML0N�O6P QMR6S6QMT8T8SVU�W�O6X'Y)U�Z8Q�['QM\5QMZ8T8Z8P QM];^0_ `;a�T8QM`;QM]�S�bN�O�c�N�O6d	QM]
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8���6�$�%&��9: �����;�$��� ���8�<

x5\�V � T�X�O)V)W�YEV�c [1TJg)YEP�_SPSYE_SYEV�ipV�X�YEP-YE�{[���iph �]YEW�YEVMZSTJ_SN'NEO)P-Y Q [��}TJOMj`g�v YJj`gMZnYERpm
ipPS^�O)V��
W�YEVsNEm
iUZSj`g)YEVBX�YEVBr)YERUX�D5OMTJV�_SYEVBTJO�oScL�5\sZnipVMXsZn\�W5TJP + OMZn_JtTJVMX�Y�X�YEV)^�.MTJPE�)X�ipY1V�O)P]TJOMZ��]RpO)\�V)YEV�a

:C�*#� 4D@�C C �`d
\�X�YEP1TJOMZ
YEipV)YEhOY]OMTJPS^�� �]RpO)\�V�� �]YEhsiUZSj`g a3B$��.)PSiUX�x5YEP/.)ipVMX�O)V)W�YEV d(.MYJZn_SYEg)YEV�c

Q ipV W�PS\	��YEP 
 YEipR�X�YEP Q��� YEPSiphsYEV�_SYzX�YEP(B]\�j`g�� O)VMX f ip_S_SYERpYEV)YEPSW�ipY  g��)Znip^�.MYJZSj`g}tTEoD_SipW�_}ZniUj`g hsip_�X�YEP
w]V�_SYEP`ZnOMj`g�O)V)W{x5\�V u YJTJ^�_Sip\�V)YEV��ETJV�X�YEV)YEV1V�O)P�m{YEV)ipW�Y 
 YEipRUj`g)YEV$.MYE_SYEipRpipW�_�ZnipVMX cqv"tTJg)PSYEVMX ZniUj`g ipV
X�YEP(B]\�j`g)YEV)YEPSW�ipY  g��)Znip^]TJO�oDW�PSO)VMX�X�YEP�g)\�g)YEV � O�= t\5ZnO)V)W X�ipY�Y]OMTJPS^)Z}TJRUZ(D5OMT�Zni�oDPSYEi 
 YEipRUj`g)YEV TJO�o �
obT�ZSZnYEVsRUT�ZSZnYEVBO)VMXsX)TJg)YEP
X�ipY  YEPS_SO�.MTJ_Sipx5YEV � t\5ZnO)V)W�YEV�X�YEP
r)YERUX�W�RpYEiUj`g�O)V)W�YEV'X�YEP$YE�{[S.MYqoDPSipYJX�i"�
W�YEVMX�Y Q PSW�Y�.)V)iUZSZnY
RpipYqoDYEPSV��qiUZn_ X�ipYJZ�ipV�X�YEP f ip_S_SYERpYEV)YEPSW�ipY  g��)Znip^
V)iUj`g�_�W�YEW�Y�.MYEV�c � V�X�ipY$�5_SYERpRpYzX�YEP
YE�{[�_SPSYE_SYEV'g)ipYEP �4> ����� ;���� 
 g)YE\�PSipYEV���X�ipY1TJO�o f \�X�YERpRpYEVsX�YEP$Y Q [���YE�{[&\�X�YEP
TJOMj`g  g}tTJV)\�hsY4�
V)\�Rp\�W�iUZSj`g)YEV f \�X�YERpRpYEVM.MT�ZnipYEPSYEV�cLB]ipYEP{m{YEP`X�YEVBX�ipY5B1T�X�PS\�V��7B1T�X�PS\�V��bv YJj`gMZnYERpm
ipPS^�O)V)W�YEVBg}tTJO1>MW
X�O)P`j`g f YJZn\�V�� � OMZn_`TJOMZSj`g�� f \�X�YERpRpY5.MYJZSj`g)PSipY�.MYEV���m
ipY�YJZ]ZSj`g)\�V!tTJg)V)RpiUj`g �GF :�'x5\�V@?#*	��@"�@�x5\�P7�
W�YJZSj`g)RUTJW�YEV�m
O)P`X�Y5c Q ipV)Y W�YEYEipW�V)YE_SY f YE_Sg)\�X�Y5�MX�ipYB�4> ����� ;���� � 
 g)YE\�PSipYEV�NEO�tO�.MYEP  P�tO�oDYEV�O)VMXBNEO
x5YEPnoDYEipV)YEPSV���.MYJZn_SYEg�_
ipV�X�YEP][]O)P`j`g�oqtO)g)PSO)V)W'x5\�V Q��� YEPSiphsYEV�_SYEV'hsip_ u YJTJ^�_Sip\�V)YEVBVMTJg)Y�X�YEP�� PS\>�
X�O)^�_Sip\�VMZSZSj`g�m{YERpRpY RpYEiUj`g�_SYEP
B1T�X�PS\�V)YEV�cAB]ipYEP`X�O)P`j`g RUT�ZSZnYEV'ZniUj`g�TJV�x5YEPSg}tTJRp_SV)iUZnh tT���ipW
YEipV�obT�j`g)YEV-�����
Zn_SYEhsYEV�X�ipY�l]O)^�RpYE\�V��nl]O)^�RpYE\�V��`� f YJZn\�V��nl]O)^�RpYE\�V��{O)VMX f YJZn\�V�� f YJZn\�V��bv YJj`gMZnYERpm
ipPS^�O)V)W�YEV�O)V��
_SYEP`ZnOMj`g)YEV�c

ACB#A DFEHG�I'JLKLG�I+E�M

Fbh �5TJg)P �GF @��BYEV�_`X�YJj`^�_SYEV � .MT�Zng)iUTJV���y{\5\�_Sg�O)VMX��zPS\Jm9.MYEizX�YEP�w]V�_SYEP`ZnOMj`g�O)V)WsX�YEP u YJTJ^�_Sip\>�
V)YEVM���M� �"!$#�NPO1O)VMXM���M� �0!QN�&�X�YEV�VMT�j`g�ipg)V)YEV*.MYEVMTJV)V�_SY�G&9�R0@-S�> �����'T � y � ��@ �!U cMy{YEi
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X�ipYJZnYEh Q��� YEPSiphsYEV�_�m
O)P`X�YEVsX�ipY��"!$#T�
.)NEm c��"!�� �1YEPSV)Y$.MYEi)YEipV)YEh�^5\�VMZn_`TJV�_SYEV �5_SP`TJg)Rpiph  O)RUZ�x5\�V
J.�$8�N ? ��<;#>="O)V�_SYEPzYEipV)YEhO�5_SPSYEO�m
ipV)^5YERMx5\�VHG - /10 8 ��� P � 6 .MYEi x5YEP`ZSj`g)ipYJX�YEVM�  YE^�_SPS\�hsYE_SYEPSYEipV��
Zn_SYERpRpO)V)W�YEV�X�YE_SYE^�_SipYEPS_Ec�Fbh�B]YERpipO)hsieh  O)RUZSZ  YE^�_SPSO)h9a � .�.)ipRUX�O)V)W � c �5d{NEYEipW�_]ZniUj`g�X�YEP Q C YE^�_]TJRUZQ PSg}t\�g�O)V)W*.MYEi�WJIJK : � ��<;#>=9hsip_]YEipV)YEP y{PSYEip_SY�x5\�V�LMK����<;#>=�O)VMX X�YEV�Y]OMTJV�_SYEV)NJTJg)RpYEV
N 8��1O)VMXJOQP*8��A& T � y � ��@A: U c5[]ipY���j`g�m{YERpRpYEV�X�YEP Q ipV���O)VMX + m{YEi"� � ip\�V)YEV�� � PS\�X�O)^�_Sip\�VsZnipVMX�ipV
X�YEP]\A.MYEPSYEV��5^�TJRUTsX�YJZ][]iUTJW�P`TJhshBZ
TJV)W�YEW�Y�.MYEV�c�FbV�X�YEP u YJTJ^�_Sip\�VM���M� �"! N�& iUZn_]NEm
TJP1TJOMj`g
YEipVsX�YEO)_SRpiUj`g)YJZ��5ipW�VMTJR�X�YEP Q ipV�� � ip\�V)YEV�� � PS\�X�O)^�_Sip\�VBNEO'YEPS^5YEV)V)YEV���iph�y{YEPSYEiUj`g'X�YJZ<G&9�R0@-S�> �������
iUZn_ (SYJX�\�j`gB^5YEipV)Y u YJZn\�VMTJV)N�W�YEhsYJZSZnYEV'm{\�P`X�YEV�c
v YEip_SYEPSY{w]V�_SYEP`ZnOMj`g�O)V)W�YEV�NEO)h G&9�R0@-S�> �����)m
O)P`X�YEV �GF N>: TJV)gMTJVMX'X�YEP u YJTJ^�_Sip\�V-�
� � �0!$#�NPO
X�O)P`j`g)W�YqoqtO)g)PS_EcLB]ipYEP
m
O)P`X�Y�X�YEP Q C YE^�_]ipV � .)g}tTJV)W�ipW�^5YEip_
x5\�V�X�YEP]_S\�_`TJRpYEV���j`g�m{YEP  O)V)^�_SYEV)YEPSW�ipY
RS .MYEiTGVU W 8 � ��� 6 x5YEPShsYJZSZnYEV�T y � l � N>: U c(FbV � .�.)ipRUX�O)V)W � cX:siUZn_ YEipV)Y'X�YEO)_SRpiUj`g)Y Q PSg}t\�g�O)V)W
X�YJZ�v�ipPS^�O)V)W5Z/D5O)YEP`ZSj`g)V)ip_S_`Z*.MYEi RS 8 :�PT:�YXE#>=�NEO�YEPS^5YEV)V)YEV�c + O�V)ipYJX�PSipW�YEPSYEV Q V)YEPSW�ipYEV
g)ipV�iUZn_�X�YEP![1TJ_SYEVMZSTJ_SN-(SYJX�\�j`g�O)V�x5\�RpRUZn_JtTJVMX�ipW)��Zn\"X)T�ZSZ�m{YEip_SYEPSY f YJZSZnO)V)W�YEV�ipV�X�YEP�l�tTJg)Y
X�YEP ��� � ip\�V)YEV��/��j`g�m{YERpRpY5� R[Z 8 WJ\ ].^/M��AWJ_�`;8 :�P`����<;#>='�1O)VMX�TJV�X�YEP � y$���/��j`g�m{YERpRpY5�
R[Z 8 WJ\ ].^:M;: � ��<;#>= 8 :�P � ��<;#>='�zW�YEVMTJO)YEPSY Q PS^�RntTJPSO)V)W�YEV�NEO)Psl1TJ_SO)PBX�YJZ Q C YE^�_`Z'RpipY4�
oDYEPSVB^�t\�V)V�_SYEV�c
y{iUZng)YEPSipW�Y Q PS^�RntTJPSO)V)W5Znx5YEP`ZnOMj`g)Y oqtO)P1X�YEV�G&9�R0@-S�> ����� W�YEg)YEV�x5\�V�YEipV)YEh 
 YEipRUj`g)YEVshsip_]X�YEV�YEV�_7�
Z  PSYJj`g)YEVMX�YEV Y]OMTJV�_SYEV)NJTJg)RpYEV T � y � ��@A: U �}x5\�V�YEipV)YEP � V)PSYEW�O)V)W NEm{YEipYEPbaBa � �A:��5d � u YJZn\�VMTJV)NEYEV
T u F/���LN>: U \�X�YEP�YEipV)YEP�Zn_`TJPS^5YEV Q VMX�NEOMZn_`TJVMX)Znm{YJj`gMZnYERpm
ipPS^�O)V)W&abr}ipVMTJR-�5_`TJ_SYGFbV�_SYEP`T�jq_Sip\�V d'NEm
i"�
ZSj`g)YEVsNEm{YEi�� ip\�V)YEV
T � y � ��@A: U TJOMZqcMr]tO)P]X�ipY f YJZSZnO)V)W'X�YJZ;G&9�R0@-S�> �������]TJV)gMTJVMX�X�YEP u YJTJ^�_Sip\�V
�����dc N T v�w u�+ F�F!U ^5\�V)V�_SY�X�YEP Q C YE^�_'tO�.MYEP]YEipVs_Sg)YE\�PSYE_SiUZSj`g)YJZ f \�X�YERpR�YEPS^�RntTJPS_
m{YEP`X�YEV��)X)T�Z
x5\�V�NEm{YEi  TJP`TJRpRpYERzT>.)RUTJO�oDYEVMX�YEV u YJTJ^�_Sip\�V)YEV X�YEP r)\�PSh;efe � ��%�TJOMZnW�YEg�_ T � � u [ F�F�U c Q ipV)Y
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TJRpRpW�YEhsYEipV)W tO)Rp_SipW�Y Q PS^�RntTJPSO)V)WsX�YJZ Q C YE^�_`Z]Zn_SYEg�_V(SYJX�\�j`gBV)\�j`g�TJOMZqc

� h �  YE^�_SPS\�hsYE_SYEP�� � Q � ? X�YJZ � T>.M\�P`TJ_S\�ipPSY&l1TJ_Sip\�VMTJR ��TJ_SO)PSV)Y�a � lE�)d�ipV ��T�jqRUT���abr)P`TJV)^��
PSYEiUj`g d{m
O)P`X�YBT>. �GF ����X�ipY ��j`g�m{YERpRpYEVMTJV)PSYEW�O)V)W5ZboDO)V)^�_Sip\�V X�YEP u YJTJ^�_Sip\�V*����� �0!$#�N W�YEhsYJZ3�
ZnYEV T � � � w ��� U T v�w u�+ F � U T �1Q � Q F>?/U c)y{YEi
�5_SP`TJg)RpYEV)YEPSW�ipYEVsNEm
iUZSj`g)YEV � P`��YXE#>="O)VMX � P ��YXE#>=
m
O)P`X�YEV�X�ipY�v�ipPS^�O)V)W5Z/D5O)YEP`ZSj`g)V)ip_S_SY x5\�V��A�`�����`����� �{O)VMX�N�� f YJZn\�V)YEV Zn\Jm
ipY�X�YEP + m{YEi"� � TJ\�V)YEV��
� PS\�X�O)^�_Sip\�V�ZnYEg)PsVMTJg)Y!TJV&X�YEP2(SYEm{YEipRpipW�YEV � PS\�X�O)^�_Sip\�VMZSZSj`g�m{YERpRpY*.MYJZn_Siphsh'_Ecz[]ipY TJOMZ�X�ipYJZnYEVf YJZSZnO)V)W�YEVM.MYJZn_Siphsh'_SYEV�v�ipPS^�O)V)W5Z/D5O)YEP`ZSj`g)V)ip_S_SY1ZnipVMX'ipV � .�.)ipRUX�O)V)W � c ? W�YENEYEipW�_Ec�FbV � .MZSj`g)V)ip_S_
@�c �c � m
ipP`XsTJO�o X�ipY Q PSW�Y�.)V)iUZSZnY X�YEP f YJZSZnO)V)W�YEVsiph + OMZSTJhshsYEV)gMTJV)W hsip_zX�YEPUN�� � PS\�X�O)^�_Sip\�V�X�YJZf��1f�� � Q��� YEPSiphsYEV�_`Z}V)\�j`g)hBTJRUZ{W�YEVMTJO)YEP
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stochastisches
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strahlführung

Injektionsstrahlführung
Big Karl
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JULIC

EDDA

COSY 11

COSY

HF Elektronen Kühler

ANKE
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Fbh  O)RUZ3� � T�X�O)V)W5Znx5YEPSg}tTJRp_SV)iUZSZnYsO)h .)iUZ�NEO�� �� x5\�h YEipV)W�YJZn_SYERpRp_SYEV + YEV�_SP`TJRpiph  O)RUZ1T>.�m{YEiUj`g)YEV�c
� RUZ{v�ipV)^5YERUTJ^�NEY  _`TJV)N1YEPSW�Y�.MYEV�ZniUj`gBv YEPS_SY x5\�V�� ��AW�������aDg)\�PSipNE\�V�_`TJRDd{O)VMX�� � ���AW�������aDx5YEP7�
_Sip^�TJRDd`�MX�ipY�T>.MYEP1ipV�X�ipYJZnYEP�B�t\�g)Y�V�O)P
oqtO)P1X�YEV + YEV�_SP`TJRpiph  O)RUZzW�YERp_SYEV�c � h u TJVMX�X�YEP�Fbh  O)RUZSTJ^��
NEY  _`TJV)N V)iphsh�_{X�ipY1v�ipV)^5YERUTJ^�NEY  _`TJV)N X�YEO)_SRpiUj`gsT>.�c

l1T�j`gMX�YEh�X)T�Z 
 YEipRUj`g)YEV�TJRpRpY f TJW�V)YE_SY
X�O)P`j`gLD5O)YEPS_�gMTJ_E��m{YEP`X�YEV�X�ipY 
 P`T�(SYE^�_S\�PSipYEV�hsip_�X�YEV'[]PSieoD_7�
^�TJhshsYEPSV'x5YEPShsYJZSZnYEV�c
[]ipY�.MYEiUX�YEV []PSieoD_S^�TJhshsYEPSVBm
O)P`X�YEV�TJV!X�YEP��5TJW�YERpRp\�V)iUTJV��nw]V)ipx5YEP`Znip_JtTJ_ �1P`TJ^�TJO�Z  YENEipYERpR}oqtO)P�X)T�Zf TJW�V)YE_`Z  YE^�_SPS\�hsYE_SYEP 9&;=<?>#@BADC1YEV�_nm
iUj`^5YERp_�T � f F u F � U c5�5ipY�.MY >MVMX�YEV�ZniUj`g"X�ipPSYE^�_�g)ipV�_SYEP X�YEh
�5_SP`TJg)RUTJOMZn_SPSip_S_�x5\�h �  YE^�_SPS\�hsYE_SYEP'O)VMX�gMT>.MYEV&YEipV)YEV � .MZn_`TJVMX�x5\�V�N ? PT@;*4W�c][]ipY�ZnYEVMZnip_Sipx5Y
r}RntT�j`g)Y*.MYE_SPJtTJW�_ � ���;*4W������;*4W�c
��YJX�Y []PSieoD_S^�TJhshsYEP5.MYJZn_SYEg�_BTJOMZ (SYEm{YEipRUZ�@ Q .MYEV)YEV��{m{\A.MYEi
X�ipY�YEP`Zn_SYEV*.MYEiUX�YEV�x5YEPS_Sip^�TJR�hsip_$: � f YJZSZSX�PJtTJg�_SYEV�.MYJZ  TJV)V�_ ZnipVMX�O)VMX�X�ipY�g)\�PSipNE\�V�_`TJRpY �1\5\�P`X�i"�
VMTJ_SYsX�YEP�X�O)P`j`gLD5O)YEPSYEVMX�YEV 
 YEipRUj`g)YEV*.MYJZn_SiphshsYEV�c)[]ipY'm{YEip_SYEPSYEV Q .MYEV)YEV�.MYJZn_SYEg)YEV�TJOMZ (SYEm{YEipRUZ
�BN f YJZSZSX�PJtTJg�_SYEV��{X�ipY�O)h M�: � 6 .)NEm c 3 : � 6 W�YEW�YEV tO�.MYEPBX�YEPM,zYEPS_Sip^�TJRpYEV!W�YE^�i � _BZnipVMX�abZnipYEg)Y� .�.)ipRUX�O)V)W���cX@5d`c��5ipYsX�ipYEV)YEV!X�YEP f YJZSZnO)V)W�X�YEP�x5YEPS_Sip^�TJRpYEV �1\�h  \�V)YEV�_SY5c}[]ipY'x5YEPS_Sip^�TJRpY � PS_`Z3�
TJO�= t\5ZnO)V)W5.MYE_SPJtTJW�_ ? �����
W���X�ipY{g)\�PSipNE\�V�_`TJRpY
�������
W���.MYEi)YEipV)YEP l1T�j`g�m{YEiUZnm
TJg)P`ZSj`g)YEipV)RpiUjSg)^�YEip_ x5\�V
TJV)V}tTJg)YEPSVMX � �����sc

[]ipY � .�.)ipRUX�O)V)W5ZnYEipW�YEVMZSj`gMTEoD_SYEV�X�YJZ f TJW�V)YE_`Z  YE^�_SPS\�hsYE_SYEP`Z
m
TJPSYEV �]YEW�YEVMZn_`TJVMX�ipV�_SYEVMZnipx5YEP]w]V��
_SYEP`ZnOMj`g�O)V)W�YEV�c��5\ ZnipVMX!X�ipY'O)P`Z  P�tO)V)W�RpiUj`g�x5YEPSm{YEVMX�YE_SYEV � .�.)ipRUX�O)V)W5ZnhBTJ_SPSip_SNEYEV:T u$� ��� F>?�U �}X�ipY
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hsip_'X�YEh �5iph'O)RUTJ_Sip\�VMZ  PS\�W�P`TJhsh 
 w u 
 � Q %'W�YEm{\�V)V)YEV�m
O)P`X�YEV��
ipV)NEm
iUZSj`g)YEV�X�O)P`j`g�Y �� YEPSi"�
hsYEV�_SYERpR)W�YEm{\�V)V)YEV)Y�[1TJ_SYEV�YEP`ZnYE_SNE_{m{\�P`X�YEV abZnipYEg)Y)T f w1l � F N U O)VMX T y Q � � ��� U d`c�B]ipYEPSNEOsm
O)P`X�Y
ipVBYEipV)YEP{_SYJj`g)V)iUZSj`g)YEV �5_SP`TJg)RpNEYEip_
X�ipY NEm{YEi"� 
 YEipRUj`g)YEV�� u YJTJ^�_Sip\�VE�������/&�%('BO)V�_SYEP`ZnOMj`g�_Ec

r]tO)P]X�ipY � .�.)ipRUX�O)V)W5ZnYEipW�YEVMZSj`gMTEoD_SYEVBW�YERp_SYEVsipVBYE_nm
T oD\�RpW�YEVMX�Y + OMZSTJhshsYEV)g}tTJV)W�Y �

 []ipY$Fbh  O)RUZST>.�m{YEiUj`g�O)V)W��4��x5\�h"YEipV)W�YJZn_SYERpRp_SYEV��5\�RpRpiph  O)RUZ�m
ipP`X'TJO�o}X�ipY
g)\�PSipNE\�V�_`TJRpY � PS_`Z3�
^5\5\�P`X�ipVMTJ_SY ipV�X�YEP]r)\�^�TJRpY�.MYEV)Y�T>.)W�Y�.)ipRUX�YE_�������K;@�P  �	�
�� � �� - � /10	��� ���4�

 []YEPsg)\�PSipNE\�V�_`TJRpY 
 TJPSW�YE_nm
ipV)^5YER]m
ipP`X�x5YEPSW�PJt\	��YEPS_sTJO�o'X�YEV�g)\�PSipNE\�V�_`TJRpYEV�v�ipV)^5YER]ipV�X�YEP
r)\�^�TJRpY�.MYEV)Y�T>.)W�Y�.)ipRUX�YE_������� K���P F ������ / ��� ^ �

 []YEP�x5YEPS_Sip^�TJRpY 
 TJPSW�YE_nm
ipV)^5YER�.MYEipV�=MOMZSZn_�iph v YJZnYEV�_SRpiUj`g)YEV X�ipY'x5YEPS_Sip^�TJRpY � PS_`Zn^5\5\�P`X�ipVMTJ_SY
ipV�X�YEP]r)\�^�TJRpY�.MYEV)Y ������K&��P`�A:����	�

� � / � ������ / ��� ^ �
[]ipYsr)\�^�TJRpY�.MYEV)YM.MYENEYEiUj`g)V)YE_1ipV!X�ipYJZnYEh + OMZSTJhshsYEV)gMTJV)W�X�ipY'YEP`Zn_SYB[]P`TJg�_SY�.MYEV)YsipV!X�YEP�YEP`Zn_SYEV
[]PSieoD_S^�TJhshsYEPEc
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B]ipV�_SYEP�X�YEV![]PSieoD_S^�TJhshsYEPSV*.MY >MVMX�YEV�ZniUj`g�ipV�YEipV)YEh � .MZn_`TJVMX�x5\�V ? W8NEm{YEi � TJW�YEVS�5NEipV�_SipRpRUT��
_S\�PSg)\�X�\5Zn^5\  Y5c�[]ipY�x5\�P`X�YEPSY � TJW�Y-.MYJZn_SYEg�_1TJOMZ1T�j`g�_E�MX�ipY�g)ipV�_SYEPSY�TJOMZ]NEm�t\�Reo��5YEW�hsYEV�_SYEV�c���YJX�YJZ
�5YEW�hsYEV�_�gMTJ_ YEipV)Y
[]iUj`^5Yzx5\�V AW W�O)VMX5.MYJZnip_SNE_ YEipV)Y
ZnYEVMZnip_Sipx5Y{r}RntT�j`g)Y{x5\�V � �;*4W �1���;*4W�c�y{YEiUX�Y

K��#O'N�XMQ�� ]�T8Z8`;Z8S6QMU%5 NQM�R��VY�O6_ W�P Y��W�`;a	QMU��#T8QM`;QM]�S6RQ8 U	N�R J O6_ P O'N�`;`�R6Z8`<W�T8Z8QMO6S#U�QM] L W�O6X'Y�P�N�]�P P QMT�N�U�QM]�QMO
�#QMZ8T8X'Y�QM];U�W�O6X'Y Z8_ ]�QM]�_ a�S6Z8R6X'Y�QHKEM�R6S6QM`;Q��  "!$#��&%('()LP
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� TJW�YEV!X�YJj`^5YEV�X�YEV x5\�RpRUZn_JtTJVMX�ipW�YEV�v�ipV)^5YER0.MYEPSYEiUj`g�X�YEP�TJOMZ X�YEh f TJW�V)YE_`Z  YE^�_SPS\�hsYE_SYEP1TJOMZn_SPSY4�
_SYEV)YEV 
 YEipRUj`g)YEVsT>.�c
[]ipY5B]\�X�\5Zn^5\  Y�gMT>.MYEV�NEm{YEi � O�oDW5T>.MYEV��

 v YEV)V!NEm{YEi 
 YEipRUj`g)YEV�ipV)V)YEPSgMTJR0.�YEipV)YJZ5.MYJZn_Siphsh'_SYqV + YEip_noDYEVMZn_SYEP`ZE.MYEiUX�Y*B]\�X�\5Zn^5\  RUTJW�YEV
X�O)P`j`gLD5O)YEPSYEV���m
ipP`XBX�YEP$B1TJO  _S_SPSipW�W�YEP]TJOMZnW�YERnt\5Zn_�abZnipYEg)Y � .MZSj`g)V)ip_S_
��c �5d`c

 []ipY f YJZSZnO)V)W�X�YJZ Q V)YEPSW�ipYEx5YEPSRpOMZn_SYJZ'ipV&X�YEV �5NEipV�_SipRpRUTJ_S\�PSYEV�O)VMX�X�ipY�y{YJZn_Siphsh�O)V)W�X�YEP
r}RpO)W�NEYEip_ NEm
iUZSj`g)YEV-.MYEiUX�YEV � TJW�YEVsYEPSRUTJO�.)_zYEipV)Y]ZniUj`g)YEPSY$FnX�YEV�_Si�>M^�TJ_Sip\�V'X�YJZ�B]YERpipO)hBZ abZnipYEg)Y
� T  ip_SYER��c � c � d`c
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Fibern des Vertexdetektors
Q2a

Q2

Q1

D1

D2

Driftkammern

Hodoskope

Q3
Vetomonitor

Kalorimetersegmente

Absolutmonitor

Target

Viewer

Viewer

Folie

Streumonitore−Kammer (oben/unten)

Streumonitore−Folie
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+ O)PBy{YJZn_Siphsh�O)V)W�x5\�V�T>.MZn\�RpO)_SYEV�v�ipPS^�O)V)W5Z/D5O)YEP`ZSj`g)V)ip_S_SYEV .MYEV}t\�_SipW�_shBTJV�X�ipY �1YEV)V�_SV)iUZ'X�YEP
�5_SP`TJg)RpipV�_SYEVMZnip_JtTJ_EcAB]ipYEPSNEO m{YEP`X�YEV�hsYEg)PSYEPSYU�5_SPSYEO)hs\�V)ip_S\�PSYzO)VMX�YEipV � .MZn\�RpO)_Shs\�V)ip_S\�P}YEipV)W�YJZnYE_SNE_Ec
+ m{YEi��5_SPSYEO)hs\�V)ip_S\�PSY-.MY >MVMX�YEV!ZniUj`g YEipV)ipW�Y f YE_SYEP x5\�P�X�YEh 
 TJPSW�YE_�O)VMX hsYJZSZnYEV X�ipYsTJV!YEipV)YEP
X}tO)V)V)YEVsr)\�RpipY5�5X�ipY]X)T�Z�,{TJ^�O)O)h�X�YJZU� � ���$� u ipV)W5Z x5\�VsX�YEh�X�YJZU�5_SP`TJg)R  RUTJ_SNEYJZ 9&;=<?>#@BADC�_SPSYEV)V�_E�
W�YJZn_SPSYEO)_SYEV 
 YEipRUj`g)YEV�abZnipYEg)Y � .�.)ipRUX�O)V)W���c N�d`cMy{YEiUX�Y f \�V)ip_S\�PSY�.MYJZn_SYEg)YEV2(SYEm{YEipRUZzTJOMZ{NEm{YEi ^5\�ipV��
NEiUX�YEV�_}W�YJZSj`gMTJRp_SYE_SYEV��5NEipV�_SipRpRUTJ_S\�PSg)\�X�\5Zn^5\  YEV�c + m{YEi�.MTJO)W�RpYEiUj`g)Yzm{YEip_SYEPSY f \�V)ip_S\�PSYU.MY >MVMX�YEV'ZniUj`g
g)ipV�_SYEP�X�YEP��5_SPSYEO)^�TJhshsYEP1O)VMX hsYJZSZnYEV�TJh 
 TJPSW�YE_�W�YJZn_SPSYEO)_SY 
 YEipRUj`g)YEV�c + OMX�YEh m{YEP`X�YEV!TJOMj`g
X�ipY-�5YEW�hsYEV�_SY1X�YJZ�� TJhshsYEPSg)\�X�\5Zn^5\  Z{TJRUZ u YERUTJ_Sipx�hs\�V)ip_S\�PSY
x5YEPSm{YEVMX�YE_Ec
[]ipYJZnY + tTJg)RpP`TJ_SYEV X�YEP f \�V)ip_S\�PSY&m{YEP`X�YEV�VMT�j`g (SYJX�YEh Q�� _SP`TJ^�_Sip\�VMZnN���^�RpOMZ!TJOMZnW�YERpYJZnYEV9O)VMX
YEPSh t\�W�RpiUj`g)YEVsZn\sX�ipY y{YJZn_Siphsh�O)V)W�X�YEP]X)T�Z 
 TJPSW�YE_]_SPSY4C YEVMX�YEV 
 YEipRUj`g)YEV�c
� TJRpi0.)PSipYEPS_{m{YEP`X�YEV�X�ipY u YERUTJ_Sipx�hs\�V)ip_S\�PSY]hsip_{YEipV)YEh�m{YEip_SYEPSYEV f \�V)ip_S\�PE�MX�YEP]ZniUj`gBX�ipPSYE^�_
ipV�X�YEV
� PSiph tTJP`Zn_SP`TJg)RzobTJg)PSYEV!RntT�ZSZn_Ecz[]ipYJZnYEP � .MZn\�RpO)_Shs\�V)ip_S\�P�x5YEPS_SPJtTJW�_;(SYJX�\�j`g�V�O)P + tTJg)RpP`TJ_SYEV!x5\�V�.)iUZ
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NEO � ��� � ��� �����
# �
I�C5�{Zn\!X)T�ZSZ-.MYEi1X�YEV � TJRpi0.)P`TJ_Sip\�VMZnhsYJZSZnO)V)W�YEV!hsip_�YEipV)YEP�Zn_`TJPS^!O)V�_SYEP`ZnYE_SNE_SYEV
�5_SP`TJg)RpipV�_SYEVMZnip_JtTJ_
W�YJTJP/.MYEip_SYE_
m{YEP`X�YEV�h'OMZSZqc tw$.MYEP]YEipV)Y RpipV)YJTJPSY u YEW�PSYJZSZnip\�V�NEm
iUZSj`g)YEV�X�YEV + tTJg)R"�
P`TJ_SYEV�X�YEP u YERUTJ_Sipx�hs\�V)ip_S\�PSYBO)VMX�X�YEP + tTJg)RpP`TJ_SY X�YJZ � .MZn\�RpO)_Shs\�V)ip_S\�P`Z�m{YEP`X�YEV�X�ipY�YEipV)NEYERpV)YEVu YERUTJ_Sipx�hs\�V)ip_S\�PSY
^�TJRpi0.)PSipYEPS_Ec
Q ipVBm{YEip_SYEPSYEP{YEipV)W�YJZnYE_SNE_SYEP��5_SP`TJg)Rphs\�V)ip_S\�P
iUZn_]X�YEP1Zn\'W�YEVMTJV)V�_SY5,zYE_S\�hs\�V)ip_S\�PEc)[]ipYJZnYEP��5NEipV�_SipRpRUT��
_Sip\�VMZSX�YE_SYE^�_S\�PE.MY >MVMX�YE_�ZniUj`g � �;*4W8x5\�P�X�YEh 
 TJPSW�YE_�O)VMX gMTJ_�YEipV)YEV []O)P`j`g)hsYJZSZnYEP1x5\�V � �;*4W�c
[]ipYJZnYEP
[]YE_SYE^�_S\�P
X�YJj`^�_{Zn\�hsip_
X�YEVsx5\�RpRUZn_JtTJVMX�ipW�YEV*�5_SP`TJg)RpPS\�g)PTD5O)YEP`ZSj`g)V)ip_S_
T>.�c)[]YEP�,zYE_S\�hs\�V)ip_S\�P
gMTJ_sX�ipY � O�oDW5T>.MY5�{X�ipYBV)iUj`g�_�iph � PSiph tTJP`Zn_SP`TJg)R{oD\�^�OMZSZnipYEPS_SYEV 
 YEipRUj`g)YEV�� X�ipY�YEipV �5ipW�VMTJR]iph8ipV��
V)YEPSYEPSYEV�y{YEPSYEiUj`g�X�YJZ$,zYEPS_SY � X�YE_SYE^�_S\�P`Z]TJOMZnRnt\5ZnYEV�� NEO X�YE_SYE^�_SipYEPSYEV�c � OMZ1X�ipYJZnYEh �]PSO)VMX�gMTJ_ X�YEPf \�V)ip_S\�P
TJOMj`gsYEipV)YEVs[]O)P`j`g)RUT�ZSZ oqtO)P]X�YEV � PSiph tTJP`Zn_SP`TJg)RMhsip_ YEipV)YEh�[]O)P`j`g)hsYJZSZnYEP x5\�V ? *4W���m{YER"�
j`g)YEP
X�YEh []O)P`j`g)hsYJZSZnYEP{X�YEP��5_SP`TJg)RUX�O)P`j`g�oqtO)g)PSO)V)W'iph ,zYEPS_SY � X�YE_SYE^�_S\�PzYEV�_`Z  PSiUj`g�_Ec
y{YEi (SYJX�YEh�TJOMZnW�YERnt\5Zn_SYEV�B1TJO  _SPSipW�W�YEP}m
ipP`X�X�ipYUB�t\�g)Y
X�YJZ
,zYE_S\�hs\�V)ip_S\�P`ZnipW�VMTJRUZ}TJOMZnW�YERpYJZnYEV�cEv YEV)V
X�ipYJZnYEP}v YEPS_ tO�.MYEPzYEipV)YEP}W�YEm
iUZSZnYEV ��j`g�m{YERpRpYzRpipYEW�_}O)VMX�YEipV 
 YEipRUj`g)YEV iph"ipV)V)YEPSYEV�y{YEPSYEiUj`g�X�YJZ�,zYEP7�
_SY � X�YE_SYE^�_S\�P`Z{X�YE_SYE^�_SipYEPS_{m
ipP`X ��^�TJV)V�X)T�Z Q PSYEipW�V)iUZ
TJRUZ
w]V�_SYEPSW�PSO)VMX�YEPSYEipW�V)iUZzx5YEPSm{\�PnoDYEVBm{YEP`X�YEV�c

w]h X�ipY � OMZSX�YEg)V�O)V)WBO)VMX �}\5Znip_Sip\�V)ipYEPSO)V)WBX�YJZ � PS\�_S\�V)YEVMZn_SP`TJg)RUZ NEO�tO�.MYEP  P�tO�oDYEV�� m{YEP`X�YEV�YEipV)Y
[]PSieoD_S^�TJhshsYEPE�EX�ipY]ZniUj`g'jET�c � W�x5\�P{X�YEh 
 TJPSW�YE_zipV'X�YEV �5_SP`TJg)R)YEipV�obTJg)PSYEV�RntT�ZSZn_E�5O)VMX�YEipV �MYEOMj`g�_7�
ZSj`g)ipPSh TJRUZ5,1ipYEm{YEPE�}X�YEP'ZniUj`g!X�ipPSYE^�_�g)ipV�_SYEP�X�YEh 
 TJPSW�YE_-.MY >MVMX�YE_�O)VMX!ZniUj`g�Y�.MYEV�obTJRpRUZ�ipV!X�YEV
�5_SP`TJg)R YEipV�obTJg)PSYEV�RntT�ZSZn_E��YEipV)W�YJZnYE_SNE_Ec []YEP�,1ipYEm{YEP]RntT�ZSZn_�ZniUj`g�g)ipYEP/.MYEi hsip_]YEipV)YEP1r)YEPSVMZnYEg)^�TJhsYEP`T��
X�ipY1m�tTJg)PSYEVMX�X�YEP
^5\�h  RpYE_S_SYEV f YJZSZnNEYEip_{YEipVBy{ipRUXsX�YJZ 
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