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D/EGFIHKJLHNM"O�HgF`QSRTHKU2E`Hl�SQSH¾[!HKF\EGHKUv|��S_I]<huJL_Ip/JPUP[$E �JLt?HKF{eLQCH¡QSUPULHKFIH±D/EGFIJLp2EGJLF�ePHKF{hjE`]7kR}H���¦s]^t?HKQ/eLQCH�t?HKU=JPE`VgE`HKUTD/E`FG|�bL�~EGHgQS�SacbPHKUw|��S_?>=D"]�ULeLHKU � �>eLQSHgU2EGHKU �7RTQCE-eLHgULHKUlePQSHK_IH
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JLULeveL|�_�rsH¾EGFG|7d^_`�=J�|�ePFG|7EueLHKF{D"JLRTR}HWeLHKFuHK�SHgp2EGF`]�Rf|�d�ULHgE`QS_`acbPHKU £�|>EGF`Q�M"HK�SHNk
RTHKU2EGHgU�� ��
/^0 F������NI§JPULe�� · 
/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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O�|7F`QCE �|7EG_\�^HgF`�SH¾EGVgHKULeLHgU²rsHKQ~EGF`|�dVKJ p�HgULULHgU©A�z{QSH 9�HK_IHgEGVgH±eLHKF�p=�¯|7_`_`QC_`acbLHgU��Zb2�/_`QCpv_`QCULe QSU2�7|�F`QS|�U2E{JLU2EGHgFxeLHKFx��|>k
F`Q~E �|7E`_IEGF`|�UL_\[!]^F`R}|7EGQC]^U�� F4�mJPULp2EG_`OPQSHKd�HK�SJPULd I �7t�HgQPeLHgFZ|��C�SH �m]^F`VgHKQCacbLHKU±eLHgF�¤¥|�JLRlk
p�]/]^F`ePQSU�|7E`HKUTJLRTd^HKeLFIHKb2E�_`QCULe©A=z{QSHi��|�F`Q~E �|7E`_`HgF`b�|��~EGJLUPdWQCR}OP�SQSVgQSHgFIE �>e�|�
xeLQCH��u|7E`JLF_I�/RTR}H¾EGF`QC_`acb���QS_\E,JLUPe p�HKQCULHKU � U=E`HKFI_`acbLQCHKe²QSU eLHKFlÄ �|�ULeLQCd^p�HgQCE,HKQSUPHK_,¸�HKQC�SacbLHgUL_Rf|7acb=EKA1°¹UveLHKF �{J�|�U2EGHgULRTHKacb�|�UPQSp t�HgeLHKJ"EGHgEu_`QCH��1e�|�
}Vg¦ HKQZD=�"_\EGHgR}H��?��]^UveLHgULHKU
HKQCULHK_§e�|7_i�mJPULp2EGd^Hg_`OLQCHKd^�~EGH{eLHg_¥|�ULeLHgF`HKU QC_IE �"_`QCacb¨OPb=�/_IQSp>|��SQC_`acb<d^�CHKQCacbf�^HgF`b�|��~EGHgU©A
� |�FIQCE �|7EG_\�^HKFI�SH¾EGVKJPULdxt�HgeLHKJPE`HgEmbLQCULd^Hgd^HKU��7e�|�
�HgQSUlOLb2�/_`QCp7|7�SQS_IacbLHKF��mFI]^VKH�
xQSUl_`HgQSULHgFF �|�JPR}�CQSacb�d�HK_`OPQSHKd�HK�CE`HKU /�]^FIR ULQCacb2E�QSUvd�HKU�|�J eLHgF{d^�CHKQSacbPHKUv� HKQS_IH¡tLV¾¦xA©R}Q~E{eLHgF
d^�SHgQSacbLHgU�Ä �|�J ��d�p�HKQ~E¥|�tL� �|�JP[$E6ALz{QSHx� |7F`QCE �|7Ei|��C_¥D/�/R}RTHgE`F`QCH�QS_IEiUPQSacb2E¥HKF`bL|��CE`HKU¨t�HgQD/EGFIHKJLOPF`]^VgHK_`_IHKUvRTQCE§Xm�CHKp2EGFI]^_`acb2¦s|�acbLHgFu��HgacbL_`Hg�C¦iQCF`p=JLULdLA
z{QSH�huJP[!bPHKtLJLUPd�eLHKFmD/OLQSHgd^HK�C_I�/R}RTHgE`F`QCH�_IHgE`VgEZeLQCHjX M"QS_\EGHKUPV§HKQSUPHKF�Ä �|�ULeLQCd^p�HgQCE��^]^FÀk|�JL_gA�z�|�t?HKQ=HgU=E`b �|��~E�eLHgF���QSFIp=JLULd^_I�/JPHKF`_IacbLULQ~E`EZHgQSULH OL_`HgJLeL]^_Ip7|7�¯|�FIHjn�]^RTO�]^UPHKU2EGH��
eLQSH�e�|�_ �m]^F`VgHKQCacbLHKUlQCR d^HK_IOLQSHgd^HK�~EGHKU,X MPO?HKFIQSRTHKU2E ¦ HKacbP_`HK�~EZJLULel_I]^RTQCE�eLQSH�t?HKQSePHKU
D/�/_IE`HKRTHTJPU=E`HKFI_`acbLHgQSeLt�|7FWR}|�acb2E6A�D"]^�Sacb�HgQSULHT£¨HK_`_IJLULd ¦iQSFIe�eLJLF`acb eLQCH � RTp�Hgb"k
F`JLUPd�eLHgFwOL_IHKJLeP]^_`p>|��S|�F`HgU ÄYHg�SQSVgQCE �|7ExeLHK_,XZ�SHKp2E`F`]^ULHgUL_IE`FG|�bP�S_WHKF`R �]^d^�CQSacb2E �©¦ HK�CacbLHeLQSHx�ZFI] �IHKp2EGQC]^U¨eLHK_uD"OLQCUL_i|�JP[�eLQSHx°¹RTOLJL�C_`F`QCacb2EGJLULd±t?HK_IacbLF`HgQStPE	


¶ 2 D� ��� D� P8 D� � 8���8 D� P@8 F4�PA�ºeI
°¹R °¹eLHK|��C[4|��C��HgQSULHgF§�S]^ULd�QCEGJPeLQSU�|7�SHKUfhuJL_IF`QSacb2E`JLULdTeLHK_YXZ�SHKp2E`F`]^ULHgU"k\D/OLQSUL_iVgJLR °¹Rlk
OLJL�C_sQS_\EjÄ;2��³B^A=� HKQS�1eLHgFs°¹RTOLJL�C_sHKQCULHi�^HKp2E`]^F`QCHK�S�CH 9�F �]�
^HYQC_IE	�"t?HK_IQCEGVgHKU<z{FIHKbLQCR±kOLJL�C_`Hv|&MPQS|��C��HKp2EG]�F`QSHg�S�CHKU 1sb�|�F`|�p2EGHgFKA � U2EGHgFfeLHgF�� |7F`QCE �|7EG_I]^O?HKFG|>EGQS]�U �|7ULeLHKF\E�_IQSacbeLQSH¥¤iQSacb2EGJPULd,eLHg_ °¹RTOLJL�C_`Hg_	�=eLQSH¥¤iQSacb2EGJPULd,eLHg_jD/OLQSUL_�tL�CHKQSt"EmJLU2�^HKF �|�ULeLHgFIEKA�D"]^RTQCE¦sHgF`eLHgU eLJLFIacb
eLQSHT��|�F`Q~E �|7E`_IEGF`|�UL_\[!]^F`R}|7EGQC]^U��SQCULp=_`b �|7ULeLQSd�HUF.3�IxQCU FIHKacb2EG_Ib �|�ULeLQCd^HF�¤ Is¸�HgQS�CacbLHKU �^HgFI¦s|�ULeLHg�CEYJLULe¨JLR}d�HKp�HgbLFIEKA
D"]Td^QS�~Es[ �JLF§eLQCHxO�]^�S|�F`QC_`QCHKFIE`H{XZ�SHgp2EGF`]�ULHKU�


� 8  
	 > 2$8  
� > F4�PA�q_I



�7� � ����� �
��� � � � ����� � ���5��
 ����� � �8
�� � � ��������� �
�8�
� 8  
� > 2 8  	 > F��PA�yeI

£�|�Ufp7|7ULU�eLQCHK_`Hu¸�F`|�UL_I[!]�F`R}|7EGQC]^Uf|7JL_`U=JPE`VKHKU �LJLR�eLQSHY� |�FIQCE �|7EG_\�^HKFI�SH¾EGVKJPULdlQSU}eLHKFD/E`F`HKJPJLULdl�^]^U FIHKacbL_\EGb �|�UPeLQSd±]/eLHKF§�CQSULp=_`b �|�ULeLQCd¡O�]��¯|�FIQS_`QCHKF\EGHKUfXZ�SHKp2E`F`]^ULHgU¨|�U JLU"kO?]^�¯|�FIQS_IQSHKF\EGHgU,�ZF`]7EG]^ULHgU¡VKJlJPU=E`HKFI_`JLacbLHgU©A � R�eLHgU±rsHKQ~EGFG|7dueLHgF _`acb2¦s|�acbLHgU}� HKacb"k
_`Hg�C¦iQCF`p=JLULd �JLt?HKF`bL|�JLOPE�t?HK]^t�|7acb=E`HKU}VKJfp �]^UPULHKU��=R¡JP_`_meLQSHihY_I�/R}RTHgE`F`QCH§eLHKFZ��QSFÀk
p=JLULd^_I�=JLHKFI_`acbLULQ~E`E`H{�^]^U<�CQSULp=_\k�JLUPe�F`Hgacb=E`_`b �|7ULeLQSd�HKU¨XZ�SHKp2E`F`]^ULHgU�t?HgEGF`|�acb2EGH¾Ej¦sHgF\keLHgU©A1z{QSH�O�|7F`QCE �|7EG_\�^HgF`�SH¾EGVgHKULeLHxhY_I�/R}RTHgE`F`QCH � ��� QS_\EieLH��LULQSHgFIEieLJLFIacb�


� ����� 7 !0�YD 7 !��
7 !0�

a
7 !�� F��PA��eI

¦ ]^t�HgQ 7 !���JLULe 7 !0�
eLQSH,eLQ ��HKFIHKU2EGQCHK�S�CHKUv��QCF`p=JLULd^_I�=JLHKFI_`acbLULQ~E`E`HT��]^U �SQSUPp/_ÀkiJLULe
F`Hgacb2EG_`b �|�ULeLQCd^HKU�Xm�CHKp2EGFI]^ULHgUo_IQSULe©Az�|�_lhY�7kÀX M"O�HgF`QCR}HgU=E	��HKFI�¯|�JPtPE±eLJLFIacb�HgQSULH<d^J"EGH¨rsHK_\EGQCR}R¡JPULd�eLHKF±O�|7F`QCE �|7EG_\�^HgF\k�SH¾EGVgHKULeLHgU hu_I�/RTR}H¾EGFIQSH�� ��� QCU�eLHgF¥D/EGFIHKJLJLUPd¡�^]^U O?]^�¯|�FIQS_IQSHKF\EGHgUfXZ�SHgp2EGF`]�ULHKU¨|�UJLULO?]^�S|�F`QC_`QSHgFIE`HKUl�ZF`]7EG]^ULHgU}ePQSHiX M/EGFG|7p=E`QS]^UTeLHgFmrsHKQ~EGF �|7d^H§eLHKF D/E`FG|�UPd^HKULHg_`_�VKJTeLHKU/�]^F`R±[4|�p2EG]�F`HKU<ePHK_��YJLp=�SHg]^UL_iJLULe ¦iQSFIe QSR nx|�OPQCEGHg�©�±t�Hg_`acbLFIQSHgt�HgU©A
°¹UxeLQSHg_`HgR hutP_`acbLULQ~E`E-¦iQSFIe�HKQCUx|��S�Cd^HKRTHKQCULHKF?huJL_IeLF`JPacp{[ �JLF�eLQSH�EGFG|7UL_I��HKF`_`|��SHmhY_I�/R±kRTHgEGFIQSH,��]^F`d�HK_IE`HK�C�CE6A�ÄYQCHKF{_I]^�S��t�H¾EGF`|�acb2EGHgEx¦ HKFIeLHKU���¦ HK�CacbLHKFw��JL_`|�R}RTHKUPb�|�ULd<V¾¦iQ~k
_`acbPHKU eLHKFlp7]^F`FIQSd^QCHKFIE`HKU²£¨HK_`_Id^F �]�
^H eLHKF¡hY_I�/RTR}H¾EGF`QCH �	� 	 
�
¡JLULe²eLHgR �ZF`]/eLJLp2E
|�JL_iOLb2�/_`QCp>|��SQC_`acbLHgF¥hY_I�/RTR}H¾EGF`QCH � ����
 � JLULeo��]^�S|�F`QC_G|7E`QS]^UL_\�^Hgp=E`]^F§t?HK_IE`HKb2EYh,A �"A

4 � � 	 
�
 > � ����� D D�D �� ����
 � D� » 7 !0� 	��7 � 7 �� � � 7 !0�
	��

7 � 7 �
F4�PA~B��eI

z{QSH§t?HK]�t�|�acb2EGt�|7F`HuOPb=�/_IQSp>|��SQC_`acbLH � ����
 � _`HgE`VgE _`QCacb �IHiU�|�acb�D"OLQSUP_IEGHg�S�CJLULdWeLHKFmHKQCU"k�¯|7JP[!HKULePHKU XZ�CHKp2EGFI]^ULHKUÃVKJL_`|�R}RTHKUÃ|�JL_TeLHKF}O�|�FIQCE �|>EG_I��HKFI�SHgE`VKHgULeLHKUÃhu_I�/RTR}H¾EGFIQSH
�����²JPULe�eLHgFwE`FG|�UL_\�^HgF`_G|7�SHKU�hu_I�/RTR}H¾EGFIQSH � $'&�A�£�|�U�p7|7ULU�HgQSULHgU �mHKp2E`]^FwePH��Pk
ULQCHKF`HgU��

� ����
 � 2 ��
�
��� �3- E 9 F ( �^I�

� ���
���
�

°¹R huUPb�|�ULd¨¦iQSF`e eLQS_Ip=JPEGQCHKFIE	�-e�|�_`_weLQSHT��]^�¯|�FIQS_`|7EGQC]^U eLHK_,Xm�CHKp2EGFI]^ULHgUL_IE`FG|�bL�C_,|7�S_
/�JLULp2EGQC]^U�eLHg_�hYVKQCR¡JPEc|7�~k¹JPULex��]^�S|�FI¦iQCULp�Hg�2|�JL_Id^HKePF`JLacp2E�¦sHgF`eLHgU,p �]^ULULHgUwJPULeweL|�_`_



� � � ��� �

�� ��� � �5� � ��� � � � � � � � � ��� � �������	�8� � � � �^´

U=JLFieLQSH 6¥ksJPULev�?k¹¤¥QCacb2EGJLULd�HKU<�^]^U �YJP�S����HKF`_IacbLQSHgeLHKUPHln�]^R}O?]^ULHgU2EGHKU b�|7t�HgU©A
|�JL_meLHgF 9��SHgQSacb=JLULdxhwA �{JLULe±[ �JLFZeLQCH§t�Hg_`]^UPeLHKFIHKU}��QCULp�Hg�St?HKeLQCULd^JLUPd^HKUTQSU±JLUL_IHKFIHKF
n�QSULHgRf|7E`QSpU) _IQSHgbLHxhuULb�|7ULd,+-HKFId^QSt"Ei_`QSacb

��
�

��� � FbK,I
�D=- E 9 F K I

���
�

e�|�_I_ZeLHKFZ��]^�¯|7F`QS_`|7EGQC]^UL_\�^HKp2E`]^F QCU¡hutLb �|�ULd^QCd^p�HgQCE�ePHKF �mHgF`_`acbPQSHKtPJLULd Ku|�JP_`d^HgeLF`JLacp2E¦sHgF`eLHgU,p>|�ULUWJLULeWVKHgQSd�E-eL|�R}Q~E©e�|7_`_-eLQSHm��]^�¯|7F`QS_`|7EGQC]^U�|�R D/EGF`|�bL�^ULQCacb2E���]^�S�C_IE �|�ULeLQCdEGF`|�UL_I��HKFI_G|��2¦iQSFIe©A���JPF�rsHK_\EGQCR}R¡JPULd§eLHK_ �mHgF`_`acbPQSHKtPJLULd K ¦iJLF`ePHZHKQSUx¸�FG|�UP_`RTQS_`_IQS]^U/k
1s]^RTOPEG]^UPO�]^�S|�F`QCR}H¾EGHgFs�^HgFI¦ HKULeLH¾E )�B6� + A�£oHgbLFuQCUvz{H¾Ec|�QC�d) _IQSHgbLH¡nx|�OLQ~EGHg���,+��1¦ HKULU
Rf|7U�U/JPUweLQCH�9��SHKQCacb=JLULd^HgUw�"ACB��jJPULexh,A �i|7U=¦ HKUPeLHgE	��HKF`b �|��CE�R}|�U�HgQSULHgUx��]^�S�C_IE �|�ULeLQ�kd^HKU¨huJP_`eLFIJLacp ��eLHgFiHKQSUPHx��]^�S|�F\k�JLUPeohYVKQSR,JPEc|��~¦iQSULp7HK�S|�tLb �|�UPd^QSd^p7HKQ~Est?HK_IQCEGV¾E6AD� » DHD�D �� ����
 � 2 ��� � F � � I ��� � F K I - E 9 ( �%D � ��� F � � I - E 9 F K I
¦s]�t�HgQ5� ����
 � eLQCHw�Zb2�/_`QCp7|7�SQS_IacbLHxhu_\�"RTRTHgEGFIQSHxt?HKVKHgQSacbLUPHgE6A?z�|leLQCHWt?HK]�t�|�acb2EGH¾EGHKUhu_\�"RTRTHgEGFIQSHgU ���#� �TE 9 ( ��JLUPe � ��� HKQCULHm��]��¯|�FÀk�JLULeWhuVgQSR¡J"Ec|��CH¾k ��QCULp�Hg�¯|�tPb �|�ULd^QCd7kp�HgQCEZt?HK_IQCEGVgHKU��7¦sHgF`eLHgU}_I]&¦ ]^bL��ePQSHsOL|�F`Q~E �|7E`_I�^HgF`�CHgEGVgHKULePHKU}|��S_ |�JLacb±eLQSH EGFG|7UL_I��HKF`_`|>k�SHgUfhuU2E`HKQS�CH �JLt�HgFseLHgU�¤¥|�JLR,¦iQCULp�Hg��ePHK_jz{H¾EGHgp=E`]^F`_ d^HKRTQCEIEGHg�CE6A�z�|weLQCHihutLb �|7ULd^QSd>kp�HgQCE{��]^R���]^�¯|�F\¦iQSULp7HK� �ft�HgQ���� � UPQSacb2E�d^HgU�|�J t�H¾EGF`|�acb2EGHgExQC_IE	��p �]^ULUPHKU�¦iQSF�|7JL_eLHKF�£¨HK_`_IJLULdwU/JPFZeLHKU �JLt?HKFZeLHgU ��kÀrsHgF`HgQSacbTd^HKRTQCEIEGHK�CU©A>z{QSHjhYJL_`ePF �JLacp7Hue�|7[ �JPF��¯|�J/kEGHgU¨¦iQCHx[!]��Sd�E	


� � $'&�� 2 ��� � � $'& F � � I - E 9 � � �
	 &��	���� 7 � �� � � �
	 &��
�
�
�

- E 9 � � 7 � �
� � � ��� 2 � ��� � � � F � � I - E 9 � � �
	 &��	��
� 7 � ���� � �
	 &��	�

�
�
- E 9 � � 7 � � F��"ACB^B I

� RÁeLQCHfOLb2�/_`QCp7|7�SQS_IacbLHfhY_I�/RTR}H¾EGF`QCH � ����
 � VKJ
HNM"E`FG|�bPQSHKFIHKU���¦iQSFIe�eLQCH}d^HgR}Hg_`_IH¾kULHTd^HKRTQCEIEGHK�~EGH¡hY_I�/RTR}H¾EGF`QCH±QSR�z{H¾EGHgp=E`]^Fw|�JP[s[4|7�S_`acbPH}hY_I�/R}RTHgE`F`QCHKU p�]^FIF`QCd^QSHgFIE6A
��HgULU�R}|�U�eLQCHW� HKF\EGH,[ �JPF D� » JLUPe D D&D �� ����
 � QSU)9x�CHKQCacb/JPULd �?HKFId^QStPEY_`QCacb�[!]^�Cd^HKULePHKU
huJL_IeLF`JPacpQ


�
� �
� �
���� 	 
 � D �O 0��

�
� 0��_0�2 ��� � - E 9 ( � 7 ( � ��� � FbK,I � � $'& �� � � 7 ( � D � ����� � - E 9 F K I



��º � ����� �
��� � � � ����� � ���5��
 ����� � �8
�� � � ��������� �
�8�
z{QSHWEGF`|�UL_I��HKFI_G|��CHlhu_I�/RTR}H¾EGFIQSH,QCU rsHKVgJLd |�JP[�eLQCH¡p�]�F`F`QCd^QSHgFIE`H,d^HgR}Hg_`_`HgULH±hu_\�"Rlk
RTHgEGFIQSH{JPULeoePQSH�O�|�FIQCE �|7EG_\�^HKFI�SH¾EGVKHgULeLHWhu_\�"RTRTHgEGFIQSH��S|�JPEGH¾E§¦iQSH{[!]^�Cd�ET


� � $'&�� 2 "�� � ��� � � � � � ��
	��
� ��� � � �
	 0

� � �
�
� � a � " ��� � ��� � � �
� � � � � � �� � �
	 0

� � �
�
� � F4�PA~B �_I

1sb�|�F`|�p2EGHgF`QS_IQSHgFIETRf|7U �IHgeLHKU ��QSULp7HK�St?HKFIHKQCacb |�R z{H¾EGHgp=E`]^FTR}Q~E±eLHKR [!]^�Cd^HKUPeLHKU
� |7FG|�RTHgE`HKF

½ F ( ��Id2 � � � - E 9 ( � 7 ( �� � � 7 ( � F4�PA~B��eI
e�|�UPU p7|7ULU eLHKFlhYJL_`ePF`JLacp�[ �JPF¡eLQSH}EGFG|7UL_I��HKF`_`|��SH<hY_I�/RTR}H¾EGF`QCHfQCU
hutLb �|�ULd^QCd^p�HgQCE�^]�R�/1|�p2EG]^F /�F ( ��Is¦iQSH{[!]^�Cd�E§e�|7F`d^Hg_IEGHg�S�~E§¦sHgF`eLHgU�


� � $'& � 2 "�� � ���� � � � � � 	�� � ��� a � " ��� � ��� � � �
�
� � � � � F4�PA~B6� I



� ��� ��� 
 � �

� � � 
 � � � 
�� � 
 �Z��
 � � � ��� ���

	�

� ������������� �������� � !��"$# ��"%"%�&������'(���
)�*,+.-0/214365678*9-0:!3654:<;=:!>0?6/A@B36CD@B?E56:D+GF(H9IKJ�LM?N:D/2@POQ:D3SR2+T*,OUJV7B:DWSR2/2X034:!3SYN:D+2Z\[67P:!1634@]I-0:!/^;�F�;=_V@B+AR`@B3QFaY6Y4@B7B541636-bH4cPdfe0:!/A:!@P34gh*,Z\[iRj@B7P7B16+kRl/A@B:!/kR�c9mG/2*,36+Ae,:!/A+l*,7n?oX07B*,/2@P+2@B:D/kIRl:pJV7B:DWiRl/2X,36:!3&q`:!/254:!3r*,3s:!@B34:!Ot1636?oX078*,/A@B+A@B:!/kRl:D3&uV/2X,R2X03MIvmG*,/A-0:DR�-,:!+AR2/2:D14RE16365OQ@]Rw:D@B36:DOx)�:DR2:!WiRlX,/y@B3z:D@B36:DO{Yo:!+AR2@BO|ObRl:D3~}�Rl/A:!1iq�@B34W,:!7�Iv_v3iRl:D/Ae9*,7P7^3�*,Z\[6-,:Dq�@B:�I+2:D3ncS_vO�)�:DR2:!WiRlX0/Vq`:!/A56:!3��V�*,[67B/2*9Rl:D3.�*,3654:!/21436-0:!3|@B3pF(Y6[.�*,36-,@B-0W9:!@PR�54:!/�uGX07B*,/2@P+l*�IRl@PX036+2/A@BZ\[iRl1436-E56:!+`JV7B:!WiR2/2X036+kRl/2*,[67B+�3�*9Z\[6-0:Dq�@P:!+A:!3nc�)�@B:<:�LM?N:D/2@POQ:D3SR2:!7P7B:f;�:�Rl[6X�56:YN:D+AR2:![iR%@P3�54:!/G�<:!+kRl@BO|Ow1634-f54:!/��V�*,[67B/2*9Rl:D3MIvF(+A��O|OQ:�Rl/2@P:�e0X,3b���h�6�D���h���9�Q-0:!+kRl/2:D1MIRl:D3rJV7P:!WiRl/AX036:!3s*9O�1634?NX07B*,/2@P+2@P:!/AR2:!3�u�/AX,RlX,3MIvmG*,/2-,:DR�c�)�@B:D+2:wF(+A��OQO|:DR2/2@P:b�w�G�����q�@B/A5�*,7B+p �16X9Rl@B:D3iRwe0X03¡�V�*,[67P/l*9R2:!3MIv)�@P¢N:!/A:!36C|C!16/|�V�*9[67B/2*9Rl:D3MIk}M14OQO|:QYo:!CM�16-07P@BZ\[56:!/fYo:!@B54:!3£Rl/l*936+Ae,:!/2+2*,7B:D3&uGX,78*,/A@B+l*�Rl@BX,36+2/A@BZ\[iRl1634-0:!3£56:D+aJV7B:DWiRl/2X,36:!36+kRl/2*,[67B+f56:�¤4I36@B:D/AR�16345=q�@P/25£OQ@]Rj56:DO¥)�:DRl:DWiRlX0/^q�@P:Eg¦X,7B-,Rj-,:!O|:!+2+A:!3n§

� �������V¨ª©E«<¬�©E­©E«V®¯©E­ ° H6c]d�±Fa16+Q56:!/Q-0:!O|:!+A+2:D36:!3²F(+A��OQO|:DR2/2@P:=�w�G���³�wq�@B/25¯56@B:�R2/l*,36+ke0:D/2+l*97B:�F(+A��OQO|:DR2/2@P:�b´4µ�:�L�Rl/2*,[6@B:D/AR ° +2@B:D[6:�*,16Z\[�¶�*9?6@PR2:!7n·p16365�¸0±�c)�:!/�¹�?4R2@BOQ*,7B:^WS@P36:!OQ*9Rl@P+2Z\[6:��`:!/2:D@BZ\[|5616/AZ\[�)�16/kg��16[6/21436-E56:!+`J�L4?o:!/A@BO|:!3iRl+Vq�@P/255616/AZ\[º:!@B34:!3º+ARl*9Rl@P+2Z\[6:D3~» �1MRl:Dgh*9WSR2X0/�YN:D+2Z\[6/A@B:!Yo:!3�¼%5nc½[ncG:D+bq�@B/A5z56:D/¿¾À@B34W,:!7PYN:�I/2:D@BZ\[¡Yo:!+kRl@POQObR!¼V@B3~56:!O OQ*,3~C!1Á:D@B36:D/|-,:!-0:DYN:D36:!3�;�:D>0C!:D@PRQ56@B:£WS7B:D@B36+kRl:=+ARl*�IRl@P+ARl@P+2Z\[6:�Â(36+A@BZ\[6:D/2[6:D@PRp@B3�56:!/wF(+A��O|OQ:�Rl/2@P:Ã:D/2[ �*,7]R�c��<:!@`56:!/p}SRl/l*9[67B:D36:!/A-0@B:|e0X03Ä ¸,Å4c½H=;�:�ÆÇ7P@B:D-,R�56:D/�X0?4Rl@POÃ*97B:y}SRl/2:D1iq�@B36W9:!7�YN:D@VÈ ¨ ·i¸£»�/l*,5n¼Nq^*,+E:D@B36:DOÉ_vOyI?6167P+,�16Yo:!/kRl/l*9-&Ê(Ë ¨ÍÌ4ÎÐÏ0Ï0Ñ,Ò�Ó�Ô Ëf:!3iR2+2?6/A@BZ\[iR�cJV@B3�Õ(*,Z\[iq<:D@B+A+<e0X03�Å Î ¸�Ö!d Ì�×v× :!7B*,+AR2@B+2Z\[Q-0:!+kRl/A:!14R2:!3£JV7B:DWSR2/2X034:!3�:D/2/2:D@BZ\[iR<q�14/256:D3nc
Ï0Ñ



Ï Ä ���������
�
	���
�������������� �����
�
	�		���������������

JV+fq�@P/25=@B3£56:D/a�<:D+AR2@BO|Ow1636-ye0X,3��w�G�����^:D@B36:¿»�:!3�*916@B-0W9:!@]Rje0X03�¸���*,36-0:D+AR2/2:!YMR�c�<:D@%56:!/�[4X0[6:!36*,36-0:D+ARl/A:!Y4R2:!3! .14OQ@P36X0+2@]R��*9Rfe0X,3z¸�d Ì#"%$ :D/Aq<*,/AR2:DR�OQ*,3&:!@P36:'&(*�Rl:56:D/y:!78*9+ARl@P+2Z\[~-0:!+kRl/A:!14R2:!3¯J�7P:!WiRl/AX036:D3~e,X03Íd Ì ;)((C£16365~:!@P36:�C!:D[636OQ*,7j[.�X0[6:D/2:Â(3iR2:!/2-,/2163654/l*9R2:Ee,X03�d Ì0Ì ;*(fCy¼�YN:DC!X0-0:D3�*914g�56*,+�-i*,36CD:¿¶E*,7PX0/2@POQ:�Rl:D/!c

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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