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/10 F� ·�� Is�¯|�JPE`HgE

8 �9/10�8 · 2$8 �	��
/^0 8 · a � � F4����
 //^0 � · 
/^0 I a 8 � · 
/^0 8 · � F �"A��^�eI
z{HKFZHgF`_\EGH¥¸�HgF`R9eLHgFsD/JLR}RTH§t?HK_`acbPF`HKQCtPE eLHKUfXmQCU"kÀ�ZbL]7EG]^U"k huJL_\Ec|�JPacb©A=z{HKFmVg¦ HKQ~EGH
¸�HKF`R QS_\E{eLHgF{°¹U2EGHgFI[!HKFIHKULV¾EGHgF`R Vg¦iQC_`acbLHgU HKQSU/k§JLULe ��¦ HKQ�kÀ�ZbL]�E`]^U�|�JP_IEc|7JL_`acb©A©z{HKF
eLFIQCE`E`H�¸�HgF`R p>|�UPUoQCR��mHKFId^�SHgQSacb RTQCE§eLHgUoV¾¦sHgQ-HKF`_\EGHgUo�^HgF`U�|7acbL� �|�_I_`QCd�Ei¦sHgF`eLHgU©A°¹R � U2EGHgF`_IacbLQSHge VKJ�eLHKR |�tP_`]^FIOPEGQ~�^HKU ¸�HgQS��eLHgFvD/E`F`HgJ�|�RTOL�SQ~EGJLeLH�ePHK_oXmQCU"k
�ZbL]�E`]^U�|�JL_\Ec|�JP_`acb��j��HKF`_Iacb2¦iQSULeLH¾EveLHgF<VKJLR ��¦sHgQ~kÀ�ZbL]7EG]^ULHgU�|�JL_\Ec|�JP_`acb /?|7�S�uVgJ"k
d^Hgb �]^F`QCd^H�ULQCacb2E �6_I]^ULeLHgF`UWHKF`d�QStPE�HgQSULHgU{�^]^U �YJP�S�7��HKFI_`acbLQCHKeLHgULHKUlr HKQCE`FG|�d§VgJLF�hu_\�/R±kRTHgEGFIQSH7A

huJL_ieLHgF�9x�CHKQSacb=JLUPd �/A��^�lJLUPeoeLHgF�9x�CHKQSacb=JLUPd �/A�� � �LHKFId^QStPEi_IQSacb
� <�� F�� ��
 //^0 �u¼?��� · 
/^0 Id2 8 ��/^0 8 · D�8 � �/ � 0 8 · F �"A���� I
� 2 8 � � F 4 � 4�� I 8 · D 8 � �,F 4 � 4 � IL8 ·8 � � F 4 � 4 � I 8 · a 8 � �,F 4 � 4 � I 8 · F �"A��2´_I

2 <�� F��	��
 //10 �u¼��&� · 
/10 I8 � ��
/10 8 ·
XZQSULH§ePQ¯|�d^F`|�RTRf|7E`QS_IacbLHjXZU2E¹¦iQSacp=�SJPULdwePHKFmVg¦ HKQ�k¹OLbL]7EG]^ULHgU}hYJL_IEG|�JL_IacbfhuRTOL�CQCEGJPeLH
HKU2E`b �|��CE���¦iQS_IacbLHKULVgJL_IE �|�ULeLHT¤iHK_I]^U�|�ULVgHKU�JLUPe�eLQSH,XmFIVKHgJLd^JLULd<QCUveLHgU ��¦iQS_`acbPHKU"kVKJP_IE �|7ULeLHx�"QCFIE`JLHK�C�SHKF§£oHK_I]^ULHKU �"A��PA
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hutLtPQS�SePJLULd �"A��9
�XZQSUPHleLQ¯|�d�FG|�RTRf|>EGQS_IacbLH¡XZU2E¹¦iQSacp=�CJLULd¨eLHKF�V¾¦sHgQ~k¹OPbL]�EG]�ULHKU huJL_Àk
Ec|�JP_`acb<huRTOL�CQCEGJPeLHYHgU2EGb �|��~E§��¦iQC_`acbLHgULVKJP_IE �|7ULeLHW¤¥Hg_`]^UL|�ULVKHgU<JLULe�ePQSH{XZFIVKHKJPd^JLULdQSU eLHgUv��¦iQC_`acbLHgULVKJL_\E �|�UPeLHw�/QSF\EGJLHg�S�CHKFi£oHg_`]^UPHKU©A

z{QSH�eLH¾Ec|��C�SQCHKFIE`HKU�r HKF`HgacbLU=JLULd¥¦iJLF`eLHgUW��]^Uw£ A 9x]^FIacbL_IE`HKQCUwJLUPe,£ A ��|�UPeLHKFIb�|�HKd�HKU
eLJLFIacbLd^Hg[ �JPbLFIEKA&z{QSH�hYtLtLQS�CeLJLULd �/A��§JLUPeWePQSHZhutPtLQS�CeLJLULd �/Aµ´jt?HK_`acbPF`HKQCt�HgUwePQSH E`FG|�UL_Àk
�^HgF`_G|7�SHshY_I�/RTR}H¾EGF`QCHs|7�S_-[!JLULp2EGQC]^Uw��]^U¡eLHgR�O?]^�S|�F���QSULp7HK���¥QCR 3�|7t�]^FI_I�/_IE`HKR¨A7°¹R
��QSULp7HK�Ct�HgF`HKQCacb¡eLHg_ hu�>kÀX M"O�HgF`QSRTHKU2E��^]^U¡�^�>k¹�^�¥t?HgE`F �|�d�E�eLQCH d^HgR}Hg_`_IHKULH hu_I�/RTR}HNkEGFIQSHx�^]^U�kGB^B^A~B��TOPOLRoA./ �JLFYeLQSHw¤iHKacbLU=JLULd�¦iJPF`eLH¡QCR ��¦iQS_`acbPHKULVgJL_IEG|�ULe HKQCUv|�JL_Àk
d^HKePHKbLU2EGHg_��ZF`]�E`]^U¨R}Q~E¥z{QSFG|7a�JLULev��|�JL�CQ /1]�F`R±[4|�p2EG]^Fi|�UPd^HKUL]�R}RTHKU©A�hYJ ^HgF`eLHgR
¦iJLF`ePH¨QCU eLHKF±¤iHKacbPU/JPULd ePHKFT£ BgkÀ£oJL�~EGQSO?]^�m[ �JLF¡eLQCH<huULFIHKd^JPULd HKQSUPHKF�� F\B ��� �_I k
¤¥Hg_`]^UL|�ULVut?HKU=JPE`VgEKAPz{QCHYXZF\¦sHgQCEGHgF`JLUPd,eLHgFj¤iHKacbLU=JLULd¡|�JP[�eLQCH¥|�ULeLHgF`HKU<£oJL�CE`QSO?]^�SH
QSU¨eLHKF��,kÀXZ�SHgp2EGF`]�ULOLF`]/eLJLp2E`QS]^U���_I]�¦iQSHWb �]^bLHgF`H¡¤iHK_I]^U�|�UPVKHKU ��eLQCHxp/QCULHKR}|7E`QS_`acboQSR��¦iQS_IacbLHKULVgJL_IEG|�ULeoHKF`�S|�JLtPEs_`QCULe��PQC_IE§d�HKd^HgU=¦ �|7FIEGQCdlUL]/acb¨QCR 9W|�UPd^H�A / �JLFjeLQCHx£oHg_\k_`JLUPd^HKU t?HKQ�p=�SHgQSULHgF{XZULHgF`d^QCHKU?F�£oh�£o° I{d^Hgb2E�HK_�VgJLU �|�acbL_\EWJLR ePQSH¡hYJL_G|�FIt�HgQCE`JLULd
eLHKF{£oHgE`bL]/eLH�A�ÄYQCHKFI[ �JPF¥QC_IE¥HK_¥¦iQSacb2EGQCd �1e�|�}Rf|�U¨eLQCH²�� t�HgF`d2|7ULd^_I[!]�F`R±[4|�p2EG]^FIHKU�QCU|�ULd^HgF`Hgd�EGHgUv��¦iQC_`acbLHgULVKJL_\Ec|�UPe�_`HgbLF§d^JPEip7HKULU2EKA�z{Hg_`b�|7�St<_`QCULe �JLt?HKF§eLQCH�bLQSHgFs�^]^FÀkd^HK_\EGHg�S�CE`Hv£¨HK_`_IJLULd²bLQCU�|�JL_�£oHK_I_`JLULd�HKU�t�HgQuULQCHKeLFIQSd^HgU XZULHgF`d^QCHKU U �]7EGQSd �m¦ ]
eLQCHhuULVK|�bL��eLHKFYR �]�d^�SQCacbLHKU¨huULFIHKd^JPULd^_`VgJL_IE �|�ULeLH,p/�CHKQCU�QS_\EuJPULe�eLQCH �� t�HgF`d2|7ULd^_I[!]�F`Rlk[4|�p2EG]^FIHKU¡_IHKbLF�d^JPE t�Hgp7|7ULU2E�_`QCULe©A �m]^U,ePHKF�n�QCULHKR}|7EGQCp{bLQCHKF�p7|7ULU,R}|�U,V¾¦sHgQ�D"Q~EGJ�|&k
EGQC]^ULHKUTJLU2EGHgF`_IacbLHKQCeLHKU©APrsHKQ?¤ �JLacp2¦ �|�FIE`_`_\EGF`HgJLJLULdlp>|�UPU}HgQSULHg_ eLHgF t?HKQCeLH¥�ZbL]�EG]�ULHKUHKQCU�� · �^]^U �YJP�S�§|�UPULHKbLRTHKU ��¦j|�_TeLHgR /1|��S� eLHKF �{J�|�_IQSFIHKHK�C�SHgU 1s]�R}OPE`]^UL_IacbLHKU
D/EGFIHKJLJPULd{U�|�acbPp�]^RTR,E6A>rsHgQ �m]^FI¦ �|�F\EG_I_IEGFIHKJLJPULd�_`QCULewePQSH �{QSHgF`HgF`QSRTOLJL�C_ �� t?HKF\EGFG|7d^H
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TBSA bei 855 MeV

hutPtLQS�CeLJLULd �"A ��
&z{QSHZEGF`|�UL_\�^HKFI_G|��CH§D/E`FG|�bP�¯|�_\�"RTRTHgEGFIQSHmQS_\E�e�|�F`d�HK_IE`HK�C�CE�|��S_ /�JLULp2E`QS]^U
eLHg_�3-|�t?]^FI_IEGFIHKJ2¦iQSUPp�HK�C_Yt?HKQ�HgQSULHgF§_IE`FG|�bL�CHKULHgF`d^QCH{�^]^Uoy2´^´±£oH �¡A
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TBSA bei 570 MeV

hutPtLQS�CeLJLULd �"A�´A
&z{QSHZEGF`|�UL_\�^HKFI_G|��CH§D/E`FG|�bP�¯|�_\�"RTRTHgEGFIQSHmQS_\E�e�|�F`d�HK_IE`HK�C�CE�|��S_ /�JLULp2E`QS]^U
eLHg_�3-|�t?]^FI_IEGFIHKJ2¦iQSUPp�HK�C_Yt?HKQ�HgQSULHgF¥D/EGF`|�bL�CHKULHgF`d^QCH{�^]^U�´^q��T£oH �¡A
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eLHKF t�HgQSeLHgUl�ZbL]�EG]�ULHKU¡��]^UleLHKF�9xF �] ^H�bLHKF �|7bLUL�SQCacb��&eLHK_Ib�|��Ctl_`QSUPe¡t�HgQSeLHs�ZbL]�EG]�ULHKUHKacb2E�FG|�JPRf|�F\EGQCdLA>ÄYQSHgF _IQSULelt?HKQCR �� t�HgF`d2|�UPd�VKJlbL]^bPHKUTXZULHKFId^QSHgUTt?HKV �JLd^�CQSacb¡bL]�bLHKU°¹R}OPJL�S_ �JLt?HKF\EGFG|7d^HKU��Zd�HKd^Hgt�HgUÃeLQCH¨d�HKULHgFG|��CQS_`QCHKF\EGHKU ��|�FIE`]^U"k �mHgFIE`HKQS�CJLULd F 9x�mz���_^I
QSU HKQSUPHKU�p=QCULHKR}|7EGQC_`acbLHgU
rsHgF`HgQSacb
VgJ��^HgF`RTHK_`_IHKU���eLHKF,|�JL_W_`acbL�CQSH�^�SQCacb eLJPF`acb
eLQCH
£oHK_I_`JLUPdÃeLHgF E`FG|�UP_I�^HgF`_`|��SHgU D"QCULd^�SHNk\D"OPQSU hY_I�/R}RwEGF`QCHKU�R �]^d^�SQCacb QS_\E6A§z�|7F �JLt?HKFÀkbLQSUL|�JL_±QS_\E±eLHKF���[ �JLF±eLQSH�E`FG|�UL_\�^HgF`_G|7�SH�D"QSULd��SH¾kÀD"OLQCU
�^HKF`|�U2E¹¦s]�FIEG�CQSacb °¹Rf|7d^QSU �|7FIEGHgQS�eLHKFu��¦ HKQ~k¹�ZbL]�EG]�ULHKU"k huJL_\Ec|�JP_`acb�|�RTOL�CQCEGJPeLH �JLt?HKFYz{QS_`O?HKFI_`QC]^UL_`FIHK�S|7EGQC]^ULHKU<RTQCEjeLHKU¤¥HK|��CE`HKQC� eLHgF±��¦ HKQ~k¹�ZbL]�EG]�ULHKU"k huJL_\Ec|�JP_`acb�|�RTOL�CQCEGJPeLHf�^HgF`tLJPULeLHKU JLULe eL|�R}Q~E¡eLHgF
¤¥HK|��CE`HKQC��t?HKFIHKacbLU=t�|7F	��¦ HKUPU ePHKFu°¹R}|�d^QCU �|�F\EGHKQC�©VKJ"�^HKFI� �|�_I_`QCd<t�Hgp7|7ULU2E{QS_\E6A�z{HKFY¤¥HNk|��CE`HKQC��QS_IE¥¦iQSacb2E`QSd}[ �JPFYeLQCH¡D=EGFG|7bL�SJLUPd^_`p7]^F`FIHKp2EGJLFIHKU eLQCHwt?HKQ-eLHgF�£oHg_`_`JPULd eLHK_YHK�¯|&k_IE`QS_`acbPHKUo� HKacbP_`HK�C�=JLHKFI_`acbLULQ~E`E{|�ULd^HgtLFG|�acb2Ei¦ HKF`ePHKU©A�z{HKF§d^Hgd^HKU2¦ �|�F\EGQCd^HKU<��QSHgeLHKFÀk
_`OLFIJLacb�V¾¦iQS_IacbLHKU eLHKFw£oHg_`_`JPULd^HKU�eLHK_��mHKFIb �|��~EGULQC_`_`Hg_xeLHKFxHK�CHKp2EGFIQS_IacbLHKU JLULe Rf|&kd^ULH¾EGQS_IacbLHKUo[!]^F`R±[4|�p2EG]^FIHKU eLHg_{�ZF`]�E`]^UL_����

���
QS_IE¥U�|7acb�d^Hgd^HKU2¦ �|�F\EGQSd�HKU �mHgFIE �|�ULeLULQC_b �]^acbL_\E¹¦j|7bLF`_IacbLHKQCUL�SQCacb |�JP[sHKQSU�[4|��C_`acbLHTrsHgF`HgacbLU=JLULdveLHgFwD/EGF`|�bL�SJPULd^_`p7]^F`FIHKp2EGJPF`HKU|�JL_ieLHgR ��¦sHgQ~k¹�mbP]�EG]^UPHKU"k huJL_\Ec|�JLacbPd^FG|7[!HgU�VgJLF �JLacp=VgJP[ �JLbLFIHKU©A
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��JLF§X M/EGF`|�p2EGQS]�U<eLHKFsE`FG|�UP_I�^HgF`_`|��SHgU¨hY_I�/RTR}H¾EGF`QCH{|�JP_jeLHKF§d�HKRTHK_`_IHKULHgU hu_I�/RTR}HNk
EGFIQSHsQCR nx|�OPQCEGHg�"��QC_IE HK_�¦ HKd^HgUTePHK_Zd^F �] ^HKU±¤¥|�JLRw¦iQSULp7HK�S_�eLHK_mz{H¾EGHgp=E`]^F`_ZUP]�E¹¦sHgU"keLQSd � �JLt�HgFueLHgUvJLULO?]^�S|�F`QC_`QSHgFIE`HKU<��QSFIp/JPULd^_`�=JLHgF`_IacbLULQCEIEx|�JL_YeLHKFYXZ�SHgp=E`F`]^U/kÀ�ZF`]�E`]^U
D/EGFIHKJLJPULd�VgJ RTQCEIEGHK�CU©A©z{HgF�eLQ ��HKFIHKU2EGQCHK�C�SH,��QCF`p=JLULd^_I�=JLHKFI_`acbLULQ~E`E,eLHKFxHK�S|�_IE`QS_IacbLHKU
XZ�SHKp2E`F`]^U"k �YJLp=�CHK]^U"kÀD/EGFIHKJLJPULd,¦iQSFIe�eLJLFIacb<eLQSHY¤i]^_`HgU/tP�SJPE`b"k /�]^FIR}Hg�%) B&´H+�t?HK_`acbPF`QSHNk
t�HgU©ALz{HgFje�|�t?HKQ�|�JP[$E`F`HgE`HKULePH�JLULO?]^�¯|�FIQS_IQSHKF\EGHu£o]�EIEIk ��QCF`p=JLULd�_`�=JLHKFI_`acbLUPQCE`EiQCR 3�|&k
t�]�F`_I�/_\EGHKR�t?HK_`acbPF`HKQCtPE§eLQCH{D=EGF`HgJLJLULdw�^]^U�FIHK�S|7EGQ~�"QC_IE`QS_`acbPHKU��=OLJLUPp=EI[ �]^F`RTQSd�HKU��/D"OPQSU
�· ��JLULO?]^�S|�F`QC_`QSHgFIE`HKU²XZ�SHgp=E`F`]^UPHKU |�R 1s]�JL�S]^R,tP[!HK�Ce HKQSUPHK_l_`acb2¦ HKFIHKU OLJLUPp=EI[ �]^F`RTQ~kd^HKU ��_`OPQSUL�C]^_`HgU�n�HKF`UP_KA©r HKQ D/EGFIHKJLJLUPd |�UvHKQCULHKR JLULO?]^�S|�F`QC_`QSHgFIE`HKU¨¸ |�FId^HgEIEGHgQS�SacbPHKU
R}Q~E±QSULUPHKF`HgF}D/EGFIJLp2EGJLFTJLULe D"OLQSU �· ��¦iQSH eLHgR �ZF`]�E`]^U��ZHKFId^QSt"E}_IQSacb eLHKF}¤i]^_`HgU"k
tL�SJ"EGb}��QCF`p=JLULd�_`�=JLHKFI_`acbLUPQCE`EsR}Q~E�eLHKU}HK�SHgp2EGF`QC_`acbLHgU�JLULefRf|�d�ULHgE`QS_`acbPHKU /�]^FIRT[4|7p2k
EG]^FIHKU
	�� JLULe
	�fAj£¨HK_`_IJLULd^HgU�VKJLR d^�CHKQSacbPHKU � · ��|�t?HKF}JLU2EGHKFT�^HgF`_`acbPQSHKePHKULHgU
D/EGFIHKJ2¦iQSUPp�HK�CU �fp �]^ULULHgU�p�]^R,tLQSULQCHKF\EY¦ HKFIeLHKU���JLR ePQSH,Hg�SHgp=E`F`QC_`acbLHgU�JLULe�R}|�d^ULHNk
EGQC_`acbLHgU /1]�F`R±[4|�p2EG]^FIHKU�VgJ<H¾M/EGF`|�bLQSHgF`HgU©ALz{QCHK_sQC_IEsJLU2EGHKFseLHKR rsHKd�F`Q ��¤i]^_`HgU/tP�SJPE`b"k
D"HKOL|�FG|7E`QS]^UTt?HKp>|�ULU2E6A"z{QSH¥D=EGF`HgJLOLFI]^VKHg_`_`Hx|7R / � �JL_I_`QCd7k ��|�_`_IHKFI_IEG] ��EG|�F`d^H¾E�_`QSUPe}eLQCHHK�S|�_IE`QS_`acbPH¡D/E`F`HgJLJLULd�JPULe�eLQCHw£ �]^�S�CHKFI_IEGFIHKJLJPULdLA1z{QSHw£ �]��S�SHgF`_\EGF`HgJLJLULd ��eLQSHw|�U¨eLHKUXZ�SHKp2E`F`]^ULHgU<eLHK_ /�� �JL_I_`QSd>k ��|�_`_IHKF`_\EG] �?Ec|7F`d^H¾EG_s_\EGFIHKJPE	�L_`OLQCHK�~EsQCR �mHgF`d^�CHKQCacb�VKJLFsHK�¯|&k
_IE`QS_`acbPHKU¨D/E`F`HKJPJLULd¡U=JLF HKQSUPHY�^HgF`U�|7acbL� �|�_I_`QCd^t�|�F p/�CHKQCULHu¤i]^�C�SH�A^z{HKF�HK�¯|7_IEGQC_`acbLH¥��QSFÀk
p=JLULd^_I�/JPHKF`_IacbLULQ~E`E¨[ �JLF<eLQSH�D/EGFIHKJLJLUPd ��]^U�Xm�CHKp2EGFI]^ULHgU |�U ePHKU�JLULO?]^�¯|�FIQS_IQSHKF\EGHgU
�ZF`]�E`]^ULHKU eLHg_±��|�_I_`HKFI_IE`] �?k ¸ |7F`d^H¾ET¦iQCF`e²t?HKQ �mHKFIU�|�acbL� �|�_`_IQSd^JPULd eLHKFl_Iacb=¦s|�acbLHgU��HgacbL_`Hg�C¦iQCF`p=JLULd}eLJLF`acboeLQSHx¤i]^_IHKU=tL�SJ"EGb"k�/1]�F`RTHK��t?HK_IacbLF`QCHKt?HKU©A

�"B
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Pol. Quelle

MAMI

E=855MeV

e
-

e
-

e-

lH Target2

Strahlfänger

Datenaufnahme-
Elektr onik

Stromstabilisierung

Energiestabilisierung

Strahllage-Stabilisierungg

g

P=80%, I=20mA

A =

N   -   N

N   +   N

LR

R L

Moellerpolarimeter (A1)

Compton-Laser-
Rückstreu-Polarimeter

e-

Luminositäts-
monitore

Transmissions-
Compton-

Polarimeter

PbF2-Kalorimeter
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