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¬ =)\gJ'Jl.1,M4>$'='GQ�7n  ].MVP0hV<L{N'6BC)+-0<.MV;LFNs4>68&d�£68&<,M+-$ � 68./='63VSGH68,W+H476B='68=)¦�68.1,WL{Nl68=%VS47$l&FLFN)47.16y &<. � 0;cO+3CUCU68&<=�$'=[4 4'+OV %X+-GO='680 � 6B,M4�GH68�B68.1GO08nd %$'&s�bYO,1,16B=��£N[+-&F+3c70<68&;.WVa./68&;$'=lG�68./='63V�h63+-c>0;./YH=%VP0;68./,MLFN'68=%V£C 2$%V;VP68= � 2$'= � f*& 2YH¥H6B=jJ%63Va0<.1CUC50£:d68&E4768=��'�`n��]n%47.16Q47&<68. ¬ CU@l$',MVPRcbYHCD@AYO='68=>0;68=�a�->� a�.U$'=[4 a�/�$l=%4947.16)�8:~68.
	g&<0FVPcbYHCU@%YH=l68=70<68= WD� ���� � -)$'=%4 Z � ���� � -`ny $'&EL{Nª47.16PW'R�$'=[4 ZbR ¬ = � YH&;Cª+-0;./YH='6B=�68./='68& y &<. � 0;cO+3CUCU68&¡�bYH&�4768= %X+3GH='680EVa@'$l,168=U$l=%4�8:~68.168&*4l+-N'./=70<68&s�$5 %j68¥HGO& 2YH¥O68=��*.MVP0T4'+OV]¦§6B.1,MLFN'68=[V��lVa0;6BC�V;LFN'YH= 2$lJA6B&;J%63Va0<.1CUC508n y .16¬ = � YH&<C)+-0<.1YO='68=T68.1=l68&��8:d6B.10;6B= y &;. � 0;cO+-CDCU68&%�bYH&¡476BC�¨'68,W4TVa.1=[4 Va./='=>�bYH,1,�� :~68='=TGH,/68.MLFN'R�868./0;./GhCU68N'&�+-,MV�68./= ¦�68./,MLFN'68=^4'+HV y 680;68c>0;YO&FV �'VP0;68C 4>$'&FLFN', 2+3$ � 08� � 2$'& 47.163VP6~\gJ%V;LFN 2+30;�8$'=lG

�H�



Target

Drift-
kammer
vor B-Feld

Driftkammern
hinter dem B-Feld

∆z

Θtilt

∆y

B

Θ

ΘB

e-

\gJ'Jl.1,M4>$'='GQ�7n  4�*P*/�,-�
=������.��/�,-���I7*���	����,�-������*��� j��	����)����-��� W-���2��/	,-��� � )�,��3/�,~)��G� M �� -��NK
QJ��=�=:�����.,#�Z)I)����m| �Tj��-�	��-H�Q�0)�U

+-J%68&£='.WL{N>0S= 2YO0;./G'n y 63VPN%+-,/J�:~68&F476B=s.1C � YO,1GO68=%4768=D47./6hJA6B.M4768= y &<. � 0;cO+3CUCU68&<= �bYO&~4768C
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a H 1��9 9^a H � �	�9 9[a H 9 9^a¯ � �&%j68� 9mL �7n  ��� �>n  E��

��� �&%j68� 9mL �7n!5 5�� �7n�EH��� � n � E��
� ��� �&%j68�u93L � n  &� � n�E ¯ �

� H 9a � ���� G a H 1 ��a � � H + - G a H ���	��a � � H +
y 68&s&<68,M+30;./�b6U�].16B, � +HLFN%VP0;&;6B$%+-=>0;68./, H 1��9 9[a �Z,1.1=lcb6 �],M+-CDCU6 &|�*.MVa0s./CU@'$',WVa$'=[+-J'N 2+3='GH./G'�4'+�aU.1= H 1��� ./C z*68='='68&*VP0;68N>0 � H 1��9 9^a � � � 565��
y 68&)&<68,M+30;.1�b6i\g=>0;68./,]476B& y &;. � 0;cO+-CDCU68&F+3$ � , 2YbVP$'='G H ���	�9 9^a �Z&;63LFN70<6 �],M+-CDCU6 &|�QVa0<68.1GO04'+3GH68GO68=j@'&<YH@%YH&<0;./YH=%+3,��8$ ae+-= � H � ���9 9^a � � �  &�f*68� 9mL a
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0;& 2+-GO68=s$'=>0;68&  � �&%j68� 9mLh47YHCD.1='./68&;0�4768&£¨'68N',/68&¡47$'&EL{NQ�].16B, � +HLFN%VP0;&;6B$'$'='Gl�8JA6B.7N 2YON'68&<68=¬ CU@'$',WVa68= � 6m47Y>L{N 47.16 	*&<0FV;+3$ � , 2YbVP$'='G�476B& y &<. � 0;cO+3CUCU68&<=�n �d6B.M476D¨'68N',16B&F+-=>0;6B.1,16Va./=%4@'&<YH@%YH&<0;.1YO=%+-,T�8$ � a � �¡� # - n y ./6 ¬ CD@'$',MVPR]$'=%4�VPYI+-$%LFN 47.16 %X+HV<Va68=%+3$ � , 2YbVP$'='G#��V n£$�n��c 2YH='=>0;6)+3,MVPY�47$'&FLFN9?S&;N 2YHN'68= 4768&5¨'68,M4lVa0 2+3&;cb65�b68&;J%63V<Va68&<0T:d68&E4768=�n y +O47$'&FLFN9: 2$'&F4>68=+-J%68&*¦�68./,MLFN'68=sCU./0S='.16m47&;./GH68= ¬ CU@'$',WVa68=)� a � a � ���©47$'&FLFN)476B=U�8$DVa0F+3&;cb68=ª\gJ',16B='c7:h./='Rcb68,��b68&;,/YH&;6B=UGH68Nl68=�n
�# "!# "! 8%; 1@KML��/1��D+P5#N 6�8:9 Q / 1�1@85#/�+#T - �3 1\+P5#N

y + J%68./C  %68& � +-,/, ¬ CU@'$',WVS$'=%4U?S='68&<GH./6 6B&;N%+3,10;6B=U:d68&E4768=UC 2$%V;VP68=j� _a � _a � � - _a ��� $l=%4@ � 1 � +����� 3 A -�a + 3 + � @ ��� - @ �
� � 1 c�+� 3 A - a +� � 3 + - 1 c�+� 3 A -�a +� � 3 + �F�'cO+3='=�47.16
� E



.1=>�O+-&<.M+-=>0;6 %X+HV;VP6����!�"�T+3$%V*4768= ¬ CU@'$',WVa68=D4763V @ ! @ # R��S+H+3&;63Vh68&<&;63LFN'='680~:d68&E4768= �
������� � ) @ + 4 a + 3 +3 +

� �3 + � � 1 c +� 3 A -�a +� � 3 + - 1 c +� 3 A -�a +��� 3 + � + 4 � _a � � - _a � � � + 3 +
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