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M K
`h¨ �AM X Ø [ ¬j¬ M��AM�R�MQP N RUT K R `h¨ M L [ L �â�AMQR KSL MQP N RUT K R `h¨ M L ¦ K X ¥c [ LAe RJ§ [ M X R `h¨AL|K TJTJR ¡
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T57698:0;=<?>�@ úBAUú C ³  �¡tÊ>® ´
¦EDGFIH�JF��KML ¤ KONQPQJR/SH�TUH ¬ H�V N ú �WJUH ØYXA¬j¬ H�K X L��SH�V ¤ KONZP[J\/YH�T]H ¬ H�V�NZH�V ú < ³ � FWF ¡ Ï ¡� #X VA�Ï ¡tÊ ´^JUL_N Ô

ú ` úüû�a û�û8 <Rb . ú < C ³  �¡tÊ�c ´
Ï H�LQd ¨ P ªKMVWe�N ¬ KMVfLQJ]d ¨ K X ©��SJUH Ú PJ�WV X VSgGH�VhFWJUL ,&i Ô LQD#T�ªK Û NjLQJ]d ¨ Ù�H�J]gGH�Vk2Rl °O4�Ô ��KMLQLmgGJ]T]N

úBAUú ` ú Aû úüûna  -o H û�û8 <Rb . ú Aû ú < C ³  �¡tÊGp ´
Ç H�P Ï H�J]NQPZKMg ú Aû úüû TUJ]HQ©�H�P[NF�WH�V � V NQH�J]T¯�WH�Pql ¡ Ï DGPQV Ð L[d ¨ H�V Ò ªK ¨ H�P X VSg X VA�x�WJ]HsrMH�P[FWTUH�JUFIH�VA�WH�Vt H�P ¬ HuLQJ]VA� Ø NZPQK ¨ T X VWgGL[eMDGP[PQH�e�N X PQH�VBFWJ]LµÙ X P Ú PJ�WV X VSg , i ¡ Ç JUH ¤ K�NZPQJR/YH�TUH ¬ H�V�NZH ú .wvúüû�û L[JUVA�/�SJ]rGH�PQgGH�V�N ©�ªX PxgMPQD Û H}à ¬ Ì X TUL[HO�WH�Pxr�JUP[N X H�T]TUH�V « ¨ DMNQDGVWH�V ³ àyV|©�PZKOPQDMNU¥ Ç J]rMH�P[gGH�VAÙ ´ ¡Ç J]H�LQH Ç J]rMH�PQgMH�VAÙ�H�VzT{KOLQLQH�V|LQJ]d ¨á¬ J\NH�WH�P ¤ KMLQL[H�V�¥ X VA�#}�KY� X VSgGLQP[H�VWDGP ¬ KOTUJUL[JUH�P X VWgmFIH�LQH�J]NQJUgGH�V2~l °|Ô lGl Ô l  �4�¡ È JUH�PQFIH�J Í JUP���H�V�N Í HQ�WH�P�H�JUV � FWL[d ¨ VWH�J
�WH Ì KMPZK ¬ H�NQH�P�rGH�P Í H�VA�WH0NuD��WH�PhH�JUVWH� e�NQJ]rGH « ¨ DMNQDGVWH�V ¬ KML[LQHuH�J]VWgGH*©�ªXA¨ P[N ¡ Ç KMF�H�J�T{KOLQLQH�V�L[JUd ¨ �WJUH ¤ KONZP[J\/YH�T]H ¬ H�V�NZH ú .wv úE�FWJ]L�K X ©-H�J]VWH�V ¬|X T]NQJ Ì T]JUe�KONQJ]rGH�V ¶ KMe�NZDGP�� û K X © úüû Ù X P�ªX d=e¯©�ªXA¨ PQH�V ¡ Ç J]H ¤ KONZP[J\/YH�T]H ¬ H�V�NZHx�WH�P1 Í H�J ¥ « ¨ DMNQDGVWH�V:¥ � X L[N=K X LQd ¨ « P[D>Ù�H�LQLQH�VzT{KML[LQH�V�LQJ]d ¨ K X ©k�WJUH�LQHÀ¦kH�JUL[H�VWJ]d ¨ NÕ�WJ]PQH�e N&P[H�� X Ù�JUH�PQH�V ¡Ç H�PQH�V ¤ KONQPQJR/SH�TUH ¬ H�V NQHâÙ�H�PQTUH�gMN ¬ KMV�JUV"H�J]VWH�V�VWJ]d ¨ NJ�WJ]rMH�P[gGH�V�NZH�V t H�J]T�� . X VA��H�J]VWH�Ví�WJUHàyV|©�PQKMPQDON�¥ Ç J\rGH�PQgGH�VAÙ�H�VhH�V N ¨ KMT\NZH�V|�WH�V t H�JUT��0� ¡Ç K ¬ J]N�H�P ¨ ªKMT]N ¬ KMV X V�NQH�P�²sH�P[V�KMd ¨ T�ªKMLQL[JUg X VSgfrMDGVu���Z�O�7�� gGH�gGH�V�ªX FIH�P#l·©�ªX P��WH�V ¦EH�d ¨ ¥L[H�T Í J]PQe X VWgMLJ§ X H�P[LQd ¨ VSJ]NQN� �W5��
���� . � ����� @�� `�� l a , ù ³ � û(a � . ´ a �0�	��� � �W5��� .�������� > ³  �¡tÊG  ´
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Cut-Off-Parameter 30 GeV/c

� FWFWJUT
� X VWg  :¡?c�£ Ï H�J\NZPCªKOgGH �WH�PµH�JUVAÙ�H�T]VWH�V Ø NQPZK ¨ T X VWgGL[eMDGP[PQH�e N X PQH�V¶K X L8�WH�Vü²sH�P_NZH0/YeODGPQP[H�e>¥N X PQH�V Ô �WH�P·²qKMe XWX|¬ Ì DGT{KOPQJULQKONZJ]DGV X VA�ü�WH�V Ø H�TUFWL_NZH�VSH�PQgMJUH�Vü�WH�L  T]H�e�NZP[DGVWL X V|�ß�SH�L « JUDGVSL³ � û DGF�H�V·TUJUVSe�La´ Ô �WH�P31 Í H�J�¥ « ¨ DONZDGVWH�V�¥ � X L[NZK X L[d ¨ ¥�¦EH�d ¨ L[H�T Í JUPQe X VSg ³ � . DMF�H�V¸P[H�d ¨ NZLa´ X VA��WH�P Ï H�J]NQPZKMg��WH�P�JUVWH�T{KML_NZJUL[d ¨ H�V Ë DMPQPQH�e�N X P[H�V�K X L<�WH�V�JUV�NZH�PQVWH�V Ï PQH ¬ L[L[NQPZK ¨ T X VWgGL Ì PQDYÙ�H�L[LQH�V ÔFIH�P[H�d ¨ VWH0N ¬ J]N^H�JUVSH ¬º¹»X NU¥ Ú × ¥ « KOPZK ¬ H�NQH�P^rGDMV Ê>°j± HQ²¼�M½ ³ � <?> ����� @�� X V NQH�VhTUJUVSe�La´ Ô L[D Í JUH6�WJUHL XA¬s¬ JUH�P[NQH ± H�LZK ¬ N�¥ Ø NZPZK ¨ T X VSgGLQeODGPQP[H�e�N X P X V�NQH�V7P[H�d ¨ NZL ¡
¬ J]N6�WH�V Ï H�J]NZP ªKMgGH�V �WH�P Ø H�TUFWL_NZH�VWH�P[gGJUH�¥ Ô ²qKMe XWXA¬ Ì DGTUKMPQJ]LZKONQJUDGVSLU¥ X V|� ²sH�P_NZH¾/SeODGPQP[H�e�N X PJ�WJUK@¥gGPQK ¬j¬ HmJUVx� û X VA�Þ�SH�V Ï H�J]NQPCªKMgGH�V �WH�P¿1 Í H�J�¥ « ¨ DMNZDGVSH�V�¥ � X L_N=K X L[d ¨ ¥ Ç JUKMgGPQK ¬s¬ H¿JUVx� . ¡ Ç H�Pt H�P ¬ ��� Ô F�H�JUV ¨ KMT]NQH�N t H�P ¬ HmK X L{�WH�Vw1 Í H�J ¥ « ¨ DMNQDGVWH�V:¥ � X L[N=K X LQd ¨ ¥ Ç J{KMgMPZK ¬j¬ H�V Ô �WJ]H Ç J]rMH�PU¥gGH�VAÙ�H�VfH�V�N ¨ KOT]NZH�V Ô Í H�T]d ¨ H�LQJ]d ¨µ¬ J]N��WJ\rGH�P[gGH�V�NQH�V t H�P ¬ H�VfK X L<�WH�VfJUVSH�T{KOL[NZJ]LQd ¨ H�V « PQD>Ù�H�LQL[H�VK X © ¨ H�FIH�V ¡ Ç JUH�LQHfJUVSH�T{KOL[NZJ]LQd ¨ H « P[D>Ù�H�LQLQH ¬ ªX LQLQH�V�K X ©�gGP X V|�ÀH�VA�WTUJ]d ¨ H�P Ç H0NZH�e�NQDGPZK X Ý ªDGL X VWgJ ¬s¬ H�P�F�H�P ªX d=e LQJ]d ¨ NZJUgON Í H�P��WH�V ¡
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Á�%&�����������Â����&�7����������������� �����	� �h!#��$&%(')%�*�+ Ç JUH�J]VWH�TUKML[NQJULQd ¨ H�V Ï H�J]NQPCªKMgMHxÙ X �WH�V Ø NQPZK ¨ ¥T X VWgGL[eMDGP[PQH�e�N X PQH�V�L[N=K ¬s¬ H�V�rGDGV �SH�P�J]V�NZH�P[VWH�V Ï PQH ¬ L[L[NZPQK ¨ T X VWg_�SH�L  TUH�e�NZPQDMVWL X V|� « JUDGVWL³ � FWF ¡ Ï ¡�Ã ´ Ø JUH ¨ ªKOVWgGH�VEL[NZKMPQeÄrMDGVkH¾/ Ì H�P[J ¬ H�V�NZH�TUT]H�V ± H�gGH�FIH�V ¨ H�J]NQH�VÅKOF ¡  JUV Ë H�VWVSgGPCªD Û HJ]L[N ¨ J]H�P[F�H�J<�WJ]H ¬ J]VWJ ¬ KMT]H  VSH�PQgMJUH �WJ]H « ¨ DMNQDGVWH�V ¨ KOF�H�V ¬ ªX L[LQH�V Ô�X|¬ �WH0NZH�e NQJUH�P[N Í H�PJ�SH�VÙ X e ªDGVWVWH�V ¡ Ç JUH�L[H ¬ J]VWJ ¬ KMTUH  VWH�P[gGJUHÆT]JUH�gONjF�H�JÈÇ¤É�Ê»É�ËÌF�H�J ¢s± HQ² Ô �WK3KMFIH�Pm�WJ]H�H�V�NZL Ì PQH�¥d ¨ H�VA�WH�VÍH�T]H�e�NZP[D ¬ KOgGVWH�NQJUL[d ¨ H�V Ë KMTUDGP[J ¬ H�NQH�P�J]V~�WH�P Ç KONQH�V�KMVWKMT
ý�LQH#VWJ]d ¨ N�gMH�V X NaÙ0N Í H�P��WH�V ÔÍ X P��WH�Vv�WJ]H Ø NQPZK ¨ T X VWgMLQeMDMPQPQH�e�N X P[H�V ¬ J]N�H�JUVSH�P ¹»X N�¥ Ú × ¥ « KMPZK ¬ H�NQH�PqrGDGV Ê>°W± H*²��M½¿F�H�PQH�d ¨ ¥VWH0N ¡ Ç H�P Ï H�J]NZPQKMgj�WH�P�JUVWH�T{KML_NZJUL[d ¨ H�V « PQD>Ù�H�LQL[H|TUJ]HQ©�H�P[NmÙ Í H�J Í H�J]NQH�PQH ¶ KMe�NZDGP[H�Vh� <?> ����� @��{Î X VA�Ä� ��Ù XA¬ ¦EH�d ¨ L[H�T Í J]PQe X VWgMLJ§ X H�P[LQd ¨ VSJ]NQN ¡ Ç H�P Ï H�J]NZPQKMgf� �� H�V�N ¨ ªKMT]N\�WJUHzL[H�TUFIH�V Ç J\rGH�P[gGH�V|Ù�H�V Í JUH�WH�P Ï H�J]NQPZKMg�����K X L<�WH�Vf1 Í H�J�¥ « ¨ DMNZDMVWH�V�¥ � X L_N=K X LQd ¨ ¥ Ç J{KMgGPQK ¬j¬ H�V X VA�weFªX PJÙ0N^L[JUd ¨_¬ J]NÀ�SJUH*¥L[H ¬ Í H�g ¡ Ç J]H Ø NZPQK ¨ T X VWgGL[eMDGP[PQH�e�N X PQH�VxFWJ]LÎÙ X P Ú PJ�WV X VSg ,&i H�PQgGH�F�H�V_��K ¬ J\NÈH�J]VWH ª� VA�SH�P X VWg�WH�L Ï DGPQV Ð LQd ¨ H�V}¦�J]PQe X VWgMLJ§ X H�P[LQd ¨ VSJ]NQNQH�LmrGDGV}�WH�P ¶ DGP ¬� �W5��Ï �mÐ ��� @ÑÎ ` � l a , ù ³ � ûna � . a � <?> ����� @�� ´ � � �W5��Ï � ���
� > C ³  �¡�Ã¯° ´
Ç J]H Ï H�J\NZPCªKOgGH\�WJ]H�LQH�P¿H�JUV|Ù�H�T]VWH�V Ë DGPQP[H�e�N X PQH�VhLQJ]VA�fJUV � FWF ¡  �¡?c ��KOPQgGH�L[NZH�TUT\N ¡

Korrektur δinelast.
Ò

-0.08

-0.06

-0.04

-0.02

0
Ó0.02

Ó0.04
Ó

0.1 0.2 0.3
Ó

Q2 [GeV
Ô 2/c

Õ 2]
Ö

K
or

re
kt

ur
fa

kt
or

 δ in
el

as
t.× Cut-Off-Parameter:

30 GeV/c
100 GeV/c

-0.02

0
Ó0.02

Ó0.04
Ó0.06
Ó0.08
Ó

0.1 0.2 0.3
Ó

Gesamt-StrahlungskorrekturGesamt-Strahlungskorrektur
Q
Ø 2 [GeV

Ô 2/c
Õ 2]
Ö

δ 
=

 δ
1 

+
 δ

2 
+

 δ
in

el
as

t.

Gesamt-Strahlungskorrektur

Cut-Off-Parameter:
30 GeV/c

100 GeV/c

� FWFWJUT
� X VWg  :¡Ùp|£ Ø NZPQK ¨ T X VWgGL[eMDGP[PQH�e�N X PQH�Vß©hªX PzH�JUVWH�V ¹»X N�¥ Ú × ¥ « KMPZK ¬ H0NZH�P�rGDGV�l °>°~± HQ²��O½ ¡Ç J]H�H�TUKML[NQJULQd ¨ H�V Ï H�J\NZP ªKMgGH�H�V NQL Ì P[H�d ¨ H�V �WH�VWH�VhK X L � FWF ¡  �¡Ùc�¡ }nJUVSe�LjJ]L[N4�SH�P Ï H�J]NZPQKMgá�WH�PjJUV�¥H�T{KML_NZJUL[d ¨ H�V « PQDYÙ�H�L[LQH¼� <Ù> ����� @Â� X VA�fPQH�d ¨ NZLm�WJUH�LQJUd ¨ H�PQgGH�F�H�VA�WH ± H�LZK ¬ N�¥ Ø NZPQK ¨ T X VWgGLQeODGPQP[H�e�N X PgGHQÙ�H�JUgMN ¡ Ç JUH Ï H�J\NZP ªKMgGH6�WH�P�H�TUKML[NQJULQd ¨ H�V « PQDYÙ�H�L[LQH ¨ ªD ¨ H�P[H�P Ú P��WV X VWg Í H�PJ�WH�VÄrGD ¬Ú¹»X NU¥ Ú × ¥« KMPZK ¬ H�NQH�P¿VWJ]d ¨ NmFIH�H�JUV Ý X Û N X VA��L[NQJ ¬j¬ H�V ¬ J\N4�WH�VSH�VÄK X L � FWF ¡  :¡?c ªX FIH�P[H�JUV ¡
Ç H�P ¹»X N�¥ Ú × ¥ « KMPZK ¬ H�NQH�P�©hªX PÎ�SJUH Ï H�PQH�d ¨ V X VWg·�WH�P-JUVWH�T{KML_NZJ]LQd ¨ H�V Ï H�J]NQPCªKMgMH4Ù X �WH�V Ø NQPZK ¨ ¥T X VWgGL[eMDGP[PQH�e�N X PQH�VÍe�KMVWVkV X PµªX FIH�P¼H�J]VWH Ø J ¬|X TUKONZJ]DGV �WH�L Ç H0NZH�e�NQDGP[rMH�P ¨ KMT]NQH�VWL ¬ J\NÆH�V�NZL Ì PQH�¥d ¨ H�VA��gGH�VWH�P[JUH�P[NZH�V  PQH�JUgGVWJ]LQL[H�V¶H¾/SKMe�NxFIH�L_NZJ ¬j¬ N Í H�P��WH�V ¡ Ç K~��KMLµJUV�Ç¤É�Ê»É�Ë9rMH�P Í H�V�¥�WH0NZH Ø J ¬|X T{KONQJUDGV Ì KMeMH0N ±  � Ò t ªX F�H�P3eOH�J]VWH�V"H�V NQL Ì P[H�d ¨ H�VA�WH�V ± H�VWH�PZKONQDGP#rGH�PU©�ªX gMN Ô eOKOVWV�WJ]H�L[H�P « KOPZK ¬ H�NQH�PzV X P#KMFWgMH�LQd ¨ ªKONaÙ0N Í H�P��WH�V ¡ Ï H�P�ªX d=e LQJ]d ¨ NQJUgMN ¬ KMV Ô ��KOLQLá�WH�Pjà ¬ Ì X T]L·�WH�L« ¨ DMNQDGVWL�J]V �WH�P�à ¬ Ì X T]LQH�P ¨ KMT\N X VSg �WH�P�H�T{KML_NZJ]LQd ¨ H�V « P[D>Ù�H�LQL[HµrMH�PQT]DGPQH�V�gGH ¨ N X V|�ÛL[JUd ¨ �WJ]H�L[H¬ J]NÆH�JUVWH�P ± H�VWK X JUgMeMH�J\N�rGDGVkP X VA� ¢7Ü F�H�L[NZJ ¬s¬ H�VuT�ªK Û N Ô L[DhH�P ¨ ªKMT\N ¬ KMV~©�ªX PÆH�J]VWH�V Ø NQPZK ¨ T
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Cut-Off Parameter gegen Strahlungskorrektur
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� FWFWJUT
� X VWg  �¡ã |£ � F ¨ ªKOVWgGJUgMeMH�J\N��WH�P ± H�LQK ¬ N�¥ Ø NZPQK ¨ T X VWgGL[eMDGP[PQH�e�N X P Ô Í H�T]d ¨ H¿KMT]L Ç J × H�PQH�V|Ù<�WH�PË DGP[PQH�e�N X PsF�H�JI� . ` ° C Êx± H*² . �M½ . X VA�3FIH�JI� . ` ° C ° l ± H*² . �M½ . �SH � VWJ]H�P_N�J]L[N X V|�xLQD ¬ J\NsKMTUL¤ K Û ©hªX PÎ�WJUH Ø NQH�J]g X VWg6�WH�P Ø NZPZK ¨ T X VSgGLQeODGPQP[H�e�N X P[H�V3KMVWgGH�LQH ¨ H�V Í H�PJ�WH�Vxe�KMVWV Ô rMD ¬ä¹»X NU¥ Ú × ¥« KMPZK ¬ H�NQH�P ¡  JUVWgMH�Ù�H�JUd ¨ VSH�NzJ]L[N��WH�P|J]V��WH�P � VWKMT
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Ï KMPUýGDGV �92 ¤ HQ²ñðO½ . 4 ò 2Rl ° ø û .mó 4 ½ ò 2õô(� 4 1¤H�P�©ÂKMT]TUL[eOKOV ªKMTUH
ö Fé ³ X �Wd ´  > OpMÃ C  ¥÷/° C ® ° C  Y°>®¥÷/° C ° l   ® l ¡ãp ö è aùø ³ Ê¯¢¥÷ lGlÉ´ Ü

ú a�ø ³Uû ÷8ü0ú ö è ´ ³  M �÷ l c ´ Üí a�ø ³0û ÷8üUú ö è ´ ³ l  ¥÷ l   ´ Üç ì a�ø ³ l °�÷.¢ ´ Ü
ç F/Fé ³ XWX d ´  OÃ¯¢>  C  ¥÷/° C ® ý ý ö Fé a ù F l °>°�Ü
ç Fé ³ X �Wd ´  OÃ¯¢YÊ C ¢�÷/° C   ý ý ö Fé a ù è l °>°�Ü
ç èé ³ �A�Wd ´  OÃ¯¢>  C l ÷/° C c ý ý ö Fé a ùÕø l °>°�Ü
ë Fé ³ X LQd ´  OÃ>®¯¢ C ®¥÷ l C Ã ° C Ê¯¢ F è Î è (ø è Î è ý l °>® ö èAþ økù F ù F FIH�DGF ¡ç F þ ø ù F FIH�DGF ¡ëÁè ù F FIH�DGF ¡ë è ù F ù F ùÕø FIH�DGF ¡ë è ÷ F�ÿ � FIH�DGF ¡
ë èé ³ �WLQd ´  OÃ�cY° C Ê¥÷ l C p ° C °G Mp F è Î è .yiø è Î è û �  M  ë ø ù F FIH�DGF ¡ë ø ù F ù F ù ø FIH�DGF ¡í þ ø��þ � ³ pG ¯  ´ è FIH�DGF ¡ö è �þ è FIH�DGF ¡Ï�ø þ F FIH�DGF ¡Ï èé ³ LQL[dC´  GcY°OÃ�÷¶Ã ° C °>®MÃ�÷/° C °¯ Y° l   ë ø þ økù F ù F FIH�DGF ¡Ï ø ù F ù F ù ø FIH�DGF ¡t KMFIH�TUT]H Ê|¡ l £  JUgGH�VWLQd ¨ K�© NZH�VhrGDMVÝ� §�¦�¥�� ¥ Ï KMPUýGDGVSH�Vk2Rl ÃO4�¡

Ü(�O�Þ|����&���È� �e1Z����
����+ ¦ ªK ¨ PQH�V|� �WJ]H  JUgGH�VWLQd ¨ K�© NZH�V �WH�L ö Fé PQH�T{KONQJ]rÛg X N#FIH�e�KMVWV�N#L[JUVA� ÔgGJ]T]Nv�WH�V }nH�FIH�VSLJ��K X H�PQV �SH�P � §�¦O¥�� ¥ ¬�£
¥Z¦OªS«S¯ ¥ Ï KMPUýGDGVSH�V ë Fé êAë èé X V|� Ï èé J]V Ç¤É�Ê�É�Ë H�J]VFIH�L[DGVA�WH�PQH�L � X gGH�V ¬ H�PQe ¡ 1 XA¬ gGH�V�K X H�VÞ²sH�PQL_NÉªKMV|�WVWJUL4�SH�PjLQd ¨ Í KMd ¨ H�V�1¤H�PU©�ªKMTUT]H�J]L[NjH�LjVFªDMNZJ]g Ô�WH�V  J]V Ý X Û �WH�P¿L_N=KMP[eMH�Vµ¦kH�d ¨ LQH�T Í J]PQe X VWg Í H�J]N ¬ ªDGgGTUJ]d ¨ L[NdÙ X PQH�� X Ù�J]H�PQH�VÅ2~l ®�4q¡
ÿ��(���	�.ÛY�(+ � TUTUH�F�H�eOKOVWV�NZH ¨ KY�WP[DGVWJUL[d ¨ H ¤ KONZH�PQJ]HµJ]L[NÆH�V N Í H��SH�PzK X LxÙ Í H�J ³ ¤ H�L[DGVWH�V ´¼D:�WH�P�WP[H�JÈ� X KMPQe L ³ Ï KMP�ýMDGVWH�V ´�K X ©�gMH�F�K X N ¡ Ç KxKMTUT]H�PJ�SJUVWgGL ¤ H ¨ PU¥Ñ� X KMPQe>¥Ñ1 X L[NCªKMVA�WH|VSJUd ¨ N Ì P[JUVAÙ�J�¥Ì J]H�T]T rMH�P[F�DMNQH�V#LQJ]VA� Ô rMH�P[L X d ¨ N ¬ KOV·�WJUH�LQH^J]V  / Ì H�PQJ ¬ H�V�NQH�V ¬ J]N ¨ D ¨ H�P Ø N=K�NZJUL_NZJ]e�V�KMd ¨ Ù X Í H�J ¥L[H�V ¡ÀØ D�gGJUFSNåH�L-K X LÎ�WH�P Ï H�DGFWKMd ¨ N X VWg X VSgGH Í ªD ¨ VWTUJ]d ¨ H�Ps� X KOV NQH�VAÙ�K ¨ T ¥ Ë D ¬ FWJ]V�KONQJUDGVWH�V È JUV�¥Í H�J]LQHmK X © �WJ]H  /SJ]L[NQH�VAÙ¿LQDMgGH�V�KOVWV�NZH�P Ç J ¬ H�LQDGVWH�V ³ ö@ö �ö �ö ´j2Rl c�4qÔ « H�V�NZKY§ X KMPQe L ³ Ù ¡ Ï ¡�� ³ ó �½ ö@ö�ö ´ Ô2~l p|Ô l  O4 ´ X VA� Ç J]F�KMP�ýMDGVWH�V ³ Ù ¡ Ï ¡ ��KML È ¥ Ç JUFWKMP�ýMDGV ¬ J\N ³ X �WL X �SLh´¼2  Y°�4 ´ ¡�¼���0ãk�^ÛI�
	±ß&���n$)'�Û¤�����I%q+ Ç JUH�¦kH�d ¨ LQH�T Í JUP[e X VWgµgGH�TUKY�WH�VSH�P t H�J]TUd ¨ H�V ¬ J]N<�WH ¬ ¹ D X T]D ¬ F�¥©�H�TS�ß�WH�P Ë H�PQVSHµ©hªXA¨ P[N ªX F�H�Ps�SH�V « P[J ¬ KMeMD × H × H�e�N72   l 4qÔ H�J]VWH ¬  J]V�¥ « ¨ DMNQDGVWH�V�¥ � X L[NZK X LQd ¨þÔÙ X P « P[D�� X e NQJUDGVµVWH X NZPQKMTUH�P ¤ H�LQDMVWH�V ¡ Ç H�P « P[J ¬ KMeMD × H × H�e�NqH�P[T{K X FSN�K X d ¨ �WKML Ø N X �SJ XA¬ rMDGV« DGT{KMP[JUL[JUH�P[F�KMP[eMH�J\NZH�V X VA��rMDGV Ø NQPZK ¨ T X VWgMLYªX FIH�P[g ªKMVWgGH�V Ô LQD Í JUH{�WH�V t H�L[N ¹<¨ JUPQKMTUH�P � VWD ¬ KMT]JUH�V ¡
� ���	�W�Â�� ���)Ûn'&%&*I���('�� �����O&%&�������I+ Ò KMd ¨ �WH�P o H�gMgGH*¥ t ¨ H�DGP[JUHzH�PQgGJ]FSNÆLQJ]d ¨ H�JUVuH�J]V|©ÂKMd ¨ H�P1 X LQK ¬j¬ H�V ¨ KMVWg�Ù Í J]LQd ¨ H�V·�WH ¬ NQDMN=KOTUH�V�¦�J]PQe X VWgGL�§ X H�P[LQd ¨ VWJ\NQN-5 � � � © ªX PF�WJUH È K��WPQDGV:¥ « PQDMNQDGV�¥¦EH�d ¨ L[H�T Í JUPQe X VSg X VA�µ�WH�P Ø d ¨ Í H�P Ì X VWe�NQH�VWH�PQgGJ]H ó Ù X5 � � � ` ø ó�� a�� ó ø�� C ³ Ê�¡ lÉ´



¢�¡tã æÆ¦O¬�ç=ØÈ¯=I£
¥¾®)��¯�£Ñ¯Z¥ l c
È JUH�P[F�H�J Í H�PJ�WH�V�� X VA���fKMTUL X VSJ]rGH�PQLQKMTUH ± PCªD Û H�V7KOVWgGH�VSD ¬s¬ H�V ¡ Ç J]H�L[H � VWV�K ¨A¬ HÆT�ªK Û N¿LQJ]d ¨¬ J]NF�WH�V|JUV#Ç¤É�Ê»ÉmËbÙ X PH²sH�PU©�ªX g X VWg�L[NQH ¨ H�VA�WH�V  VWH�PQgGJ]H�V¼NZH�L_NZH�V ¡ Ç KmKMTUT]H�PJ�SJUVWgGL¤JUV3Ç¤É�Ê�É�ËeOH�JUV ¶ T�ªX L[LQJ]g Í KOLQLQH�PQL_NZD × ¥ t KMPQgMH�N�rMH�P Í H�VA�WH�N Í H�P��WH�Vue�KMVWV Ô Í JUP��O�WH�P�¦�JUP[e X VWgGLJ§ X H�PQL[d ¨ VWJ]N[NªX FIH�PW�WJUH Ç J × H�PQH�VAÙ_�WH�P·¦�JUP[e X VWgGLJ§ X H�PQL[d ¨ VWJ]N[NZHÞ©�ªX P�PQH�J]VWH�V Ë D ¨ TUH�VSL[NZD ×�X VA� « DGT
ýMH�N ¨ ý�T]H�V³�³ ¹ È . ´ > ´»H�P ¬ J]N[NZH�T\N¼2  > �4q¡
�s��$&')%�*I������$)����%q+ ªÖ F�H�P_�WJ]H7H�TUKML[NQJUL[d ¨ H Ø NQPQH XSX VWgÍrGDMV È ý Ì H�PQDGVSH�V�KMV.�WH�V  TUH�e�NQPQDGVWH�VH�JUVWH�L t KMPQgMH�NZLqe�KMVWV ¬ KOVs�WJ]H¿H�TUH�e�NZPQD ¬ KMgMVWH�NQJULQd ¨ H�V ¶ DMP ¬ ©ÂKMe�NZDGP[H�VzrGDGV È ý Ì H�PQDMVWH�VwFIH�L_NZJ ¬ ¥¬ H�Vx2  �Ê�4q¡ Ç¤É�Ê»ÉmËBFWJ]H�NZH0NH�WJUH ¤ ªDGgMTUJUd ¨ eMH�J\N Ô J ¬Bo K ¨A¬ H�V�H�JUVWH�L  / Ì H�P[J ¬ H�V�NZL Ô ¶ DGP ¬ ©ÂKMe�NZDMPQH�V© ªX P X V NQH�P[LQd ¨ J]H��WT]JUd ¨ H t H�JUT]d ¨ H�V ³ ù ø êmç ø X VA� í ´<Ù Xµ¬ H�LQLQH�VÅ2  OÃO4q¡
º4¹�¸ � ¾ÎÃí»I�WÆFÄ4¼|½kÅ�� ÆÑ¼|ÆH½Ç KML ®>°_¬ TUKMVWgGH#Ç¤É�Ê»É�Ë·¥ Ø Ì H�e�NZPQD ¬ H0NZH�PmJUL_N�� X PQd ¨ �WP[H�J ¤ KMgGVWH0NZH�JUV Ï H�PQH�JUd ¨ H ¬ J\N X V NQH�P ¥L[d ¨ JUHQ�WTUJ]d ¨ H�P�à ¬ Ì X TULQKMF �SH�d=e X VWgwgMH�gGT]JUH��SH�P[N Ô Í DMF�H�JH�SJUHÆH�P[L[NZH Ø N X ©�H t H�J]TUd ¨ H�VÄKMF  �¡�¢j± HQ²��M½KMF �WH�d=e N X V|�Þ��K ¬ J]N^FIH�L[DGVA�WH�PQL4©�ªX P t H�J]TUd ¨ H�V ¬ J\N^gGH�PQJUVSgGH ¬ à ¬ Ì X TUL»K X LQgMH�TUH�gMNjJ]L[N Ô Í JUH\Ù ¡ Ï ¡« JUDMVWH�V Ô �WJUH�K X L<�WH ¬ 1¤H�PU©ÂKMTUTIKMVSgGH�P[H�gMNQH�Pj1 X L[NÉªKOVA�WH�L_N=K ¬j¬ H�V ¡ Ç J]H�Ù Í H�J]NZH Ø N X ©�H��WH�L Ø Ì H�e>¥NQPQD ¬ H�NQH�PQL3PQH�gGJUL_NZPQJ]H�P_N t H�J]TUd ¨ H�V"KMF  >¢�± HQ²��M½ X V|��JUL_N_��K ¬ J\NµrMDGPQVSH ¨A¬ TUJ]d ¨ K X ©6�SJUH71¤H�PU¥©ÂKMT]TUL Ì PQD:� X e�NZH3rGDGVæ� §�¦O¥�� ¥ Ï KMP�ýMDGVWH�VÀK X L[gGH�T]H�gMN ¡ àyVß�WJUH�LQH ¬ t H�J]T^FIH � VA�SH�V¶L[JUd ¨ K X d ¨ �WJUHÇ H0NZH�e�NQDGPQH�VßÙ X P t H�J]TUd ¨ H�VWJS�WH�V�NZJ � eOK�NZJUDMV ³ L[JUH ¨ H Ê|¡tÊ ´ ¡ Ç JUH�LQH�P·Ù Í H�J\NZH t H�JUT��WH�L Ø Ì H�e NQPQD ¬ H*¥NQH�PQL�H�V�N ¨ ªKMT]NfH�JUVWH Ã¯°ü¬ TUKMVWgGH ö è ¥_1¤H�PU©ÂKMTUT]LJÙ�DGVWHÄV�KOd ¨ �WH�Pµ�SJUH ö è Ð L ¬ J\N�L Ì H�Ù�JUH�T]T ¨ JUH�P�©hªX PH�V NQL Ì P[H�d ¨ H�VA�WH�V Ç PQJ�© NZe�K ¬j¬ H�PQVµPQH�eODGVWL_NZP X JUH�P_N Í H�PJ�SH�V�eþªDMVWVWH�V ¡ � X ©�g�KMFIH\�WH�Pd�WP[J]NQNQH�V Ø Ì H�¥e PQD ¬ H0NZH�P[L[N X ©�H�J]L[NqH�L Ô �WJ]H�à ¬ Ì X T]LQH��WH�P « PQDMNQDGVWH�VwK X L{�WH�V ö è ¥_1¤H�P�©�ªKMT]TUH�VjÙ X FIH�L[NQJ ¬j¬ H�V X VA�Ø Ì X PQH�V ¬ J\N ¨ D ¨ H ¬ à ¬ Ì X TULÀÙ X rGH�P ¬ H�LQL[H�V ¡ � FSLQd ¨ T]JUH Û H�VA�3L[NZH ¨ N^H�J]V Ò H X NQPQDGVWH�VWe�KMTUDMPQJ ¬ H�NQH�PÙ XA¬ Ò KOd ¨ Í H�J]L�rMDGV Ò H X NQPQDGVSH�V Ô Ù ¡ Ï ¡ K X LÀ�WH ¬ ç øk¥_1¤H�P�©ÂKMT]T Ô Ù X PÎ²sH�PU©�ªX g X VSg ¡  JUVWH ªÖ F�H�PQL[JUd ¨ NªX FIH�Pm�WH�V � X ©�F�K X �WH�LÆÇ¤É�Ê�É�Ë·¥ Ø Ì H�e�NQPQD ¬ H�NQH�PQL¿FWJ]H�NQH�N � FWF ¡ Ê|¡� :¡
*,+�Ú,+0- � ���¿Ü��	����&�
�Sß-�oÛ��	����ãE� �����x')%&$"$������ ä ß-� ���I%&��%,>SÜ��	����&�Ç KMLzÇ¤É�Ê�É�Ë  / Ì H�PQJ ¬ H�V�N Í JUP��ÛrMDGVkH�JUVWH ¬ Ø NZPQK ¨ T-gGH�L Ì H�JUL_N Ô �WH�PxÙ X gGTUH�JUd ¨ H�V t H�J]TUH�VkK X Lç ø X VA�µù ø FIH�L_NZH ¨ N Ô ¬ J\N¿H�JUVSH ¬ à ¬ Ì X T]L^rGDGV ®¯¢Y°j± H*²��M½ X V|�7H�J]VWH�Pmà ¬ Ì X T]L[rGH�P[NQH�JUT X VWg8�WH�PÏ P[H�J\NZHhrMDGV"P X VA� p�Ü ¡ Ç J]H�LQH�P Ø NQPZK ¨ T Í J]PJ��P X VA� lGl ¬ rMDGP �WH ¬ H�JUgGH�V NQTUJ]d ¨ H�V Ø Ì H�e�NZPQD@¥¬ H�NQH�P ¬ J]N�H�J]VWH ¬ Ï H�P�ý�TUT]J XA¬ ¥ t KMPQgMH�N¼H�J]VWH�P�}�ªKOVWgGHxrMDGV °|¡ã Gp ¦EH�d ¨ L[H�T Í J]PQe X VWgMLQT�ªKOVWgGH�V¸K X L�WH ¬äp>°>°�± H*²¼�M½ « PQDMNQDGVWH�VWL[NQPZK ¨ T �WH�L t H�rOKONQPQDGV Ì PQD:� X Ù�JUH�P[N ¡  J]Vw1 ý�e T X L���K X H�P_N<��KOF�H�J�H�JUVSH¤ J]V X NZH ¬ J]N  Y° Ø H�e X VA�SH�V Ø Ì JUT]TS��K X H�P ¡ Ç H�P t H�JUTUd ¨ H�V Ý X Û K X ©���KML Ï H�PUý�TUTUJ XA¬ ¥ t KMPQgGH0N�FIH*¥NQPCªKMgMN¼H0N Í K   �Wl ° û .·« PQDONZDGVWH�V Ì P[D Ø Ì J]TUT ¡ � X LW�WH ¬ Ì PQD:� X Ù�JUH�P_NZH�V t H�JUT]d ¨ H�VWL Ì H�e�NZP X|¬ rMDGVç ø ê �ínê ùÕø ê þ ø êkë ø X VA�µÏ�ø Í JUP�� ¬ J\NÕ�SH�V È ý Ì H�PQDGV:¥ ¤ KMgMVWH�NQH�VµK X © ��KML ç øxKMT]LÈH�P Í ªX VWL[d ¨ NQH�LØ NQPZK ¨ T]NZH�JUT]d ¨ H�VÄL[H�T]H�e�NZJ]H�P[N ¡ È J]H�PJÙ X JUL_N�JUVO�WH ¬ ¶ H�TS�O�WH�P È ý Ì H�PQDGV�¥ ¤ KMgGVSH�NZH�VÛK X L\¦EDGT
©�PQK ¬X V|� Ï T]H�JÈH�JUV Ë KMV�KMTågGHQ©�DGP ¬ N ³ L[JUH ¨ H � FWF ¡FÊ|¡�Ê ´ Ô � X P[d ¨ �WH�VEV X P<Ü[H�VWH t H�JUTUd ¨ H�VÛJ ¨ P[H�Vâ¦kH�g� V|�WH�V Ô �WJ]Há��KMLÆPQJ]d ¨ NQJUgGHWà ¬ Ì X TULkðO}&K�� X VWgGL_rGH�P ¨ ªKMT\NZVWJ]L ¨ KMFIH�V ¡ È JUH�P[F�H�J Í JUP��uH�JUV ¶ T X LQL�rMDGVd�K ¡ l��Yl ° û�û ç ø X VA�âùÕø Ì P[D�� X Ù�J]H�P[N ¡ Ç KML ¤ KMgGVWH0NJ©�H�TS�â�WH�L È ý Ì H�PQDGV�¥ ¤ KMgGVSH�NZH�VET�ªKMLQL_N�LQJ]d ¨XA¬ Ì DGTUH�V Ô L[D8��KMLQL4�SJUH�L[H�PjK X d ¨ Ù X P Ø H�TUH�e NQJUDGVwrMDGV « PQDMNQDGVWH�V Ô ç F D��SH�P<ù F FIH�V X NJÙ�N Í H�PJ�SH�Ve�KMVWV ¡ Ç J]H Ë P ªXA¬j¬|X VSgj�SH�L Ë KMV�KMT]LÖ ¬ H�J]VWH�gGH�V�K X H Ø NQPZK ¨ TS�WH � VWJ]NQJUDGV_Ù X H�P ¨ KMT]NQH�V Ô LQJ]VA��J ¬ Ø NZPQK ¨ T]F�H�PQH�J]d ¨ Ç H�NQH�e�NZDGP[H�VvÙ X Pt H�J]TUd ¨ H�VWJS�WH�V�NZJ � eOK�NZJUDMV Ô Ù X P  P[H�JUgMVWJULQK X L Í K ¨ T ³ t P[JUgGgMH�Ph´ X VA� Ù X P Ø Ì X PQPQH�eMDGVSL[NZP X e�NZJ]DGV X V:¥NQH�PQgMH�FWPQKMd ¨ N ¡
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HORIZONTALE SICHT

VERTIKALE SICHT 

WOLFRAM

Strahl

755 cm

4 mm

Beryllium-Target mit einer
Wechselwirkungslaenge

Ablenkwinkel 11.7mrad
Zentraler Strahl

8.5 mm

V�WXWZY\[^]Z_Z`ZacbXdSbXegfih�jlkl_XmU]ZnpoUqUjsrtnpuvkl`Xnw`yx{z|h}`
h~[�]Znpo|��������� � / rEnwu�Y\��nw`�m�opd
� _Zu���nwY^[\���Znp`ZY\]Znp`�m�Y^�Z�}h�m�Y\k~`���Y\uv]�npY\`��� WEnwu�a�h~`Zalo�o�mvu�h~�Z[^_Z`Zalo�� �h~�X[\nwu���� ��¡�¢�£�¤t¥lnwu¦� np`Z]Zn§m�¨_Z�ª©«Y\k~`Znw`¥lkl`¬o������ npuvnw`�smvu�h~�X[^m�npY\[^���Znw`�w_¬_X`�mvnwu�ov���ZnpY\]Znp`®d°¯{`¬V�WZov���X`ZY^m�m±bXdSb���Y^uv]¬h}_X²

]Znp`°����¡�¢³` �h~�ZnpuUnpY\`Za~nwa�h~`Xalnw`®d
¢�Y\n�nwu�o�m�n|�m�_X²´nµ]Znpu¶�«uvnpY\al`ZY^o¦x·V�_Zo¦�¸h~�X[�nwu¦²´kl[\a}m¸Y\�¹smvu�h~�X[\WEnwuvnpY\��� �_ZWEnwu¸©º[\h~o�mvY\��ov�pY\`�m�Y^[\[\h�xmvkluvnp`»�¼E½§¾Xy¿�Y\`ÀV�WXW®d�bXdS¿�¤§¨�]ZY\nc]Znp`¬¢�_Zu����Za�h~`Za�nwY^`Znwo|��nwY\[^���Znw`XoÁ]Zn§m�np��mvY\npuvnw`Â_Z`Z]Â]Znwu�nw`

yY^al`
h~[���Y^m�]Znw�ÃyrZY^[\[\o�Y\al`Zh~[�]Znwoµ��np¥}h}mvuvkl`�¥~nwu��s` �_ZrX²Äm|Y\o¦m�d �� Wtnpu�]ZY\npovn�y�pY\`�m�Y^[\[\h}m�klu�nw`���Y\u�]]ZY^n�V�_Xov[\npovnµ]Znpu¶]ZuvnpYiyY^[\Y\�pY\_Z�±x¦Å�Y\��uvklo¦m�u�nwY^²´np`yxÆ¢�n§m�np��mvkluvnp`Ç�Èq�y¢ÁÉ�Ê§¤§¨X]XY\n���nwY^[�]Znpo¶ËÍÌ}Î§Ï
ÐÑÌ}ÎÓÒ
ÔÓÕ ÌXÖ�ÖÆÒ�Î�Ö�Îv×ÙØlØXÒ�ÎÂ��q�y�U¤Úo�Y\`Z]®¨ºalnpo�mvnw_Znpu�m�dÜÛ~nÝnwY\`Xnwu±]Znpuc¢�npm�np��m�klu�nw`�o�mvnw��mc¥lklu±_Z`X]Þ�XY\`�m�npu]Znp�ß� ��¡U¢à¨�ovká��Y\nU]Znwug¢�u�Y^mvmvn¶�ZY\`�mvnwuº]Znw`âyY\[^Y\�pY\_Z�±x¦ÅÇY^��uvklo¦m�uvnpY^²´np`yxÆ¢�n§m�nw��mvkluvnp`Ú]Znpugãºnpu�m�n / x¡�nwalY^kl`®däÛ~np]Znwuå]ZY\npovnwu�¢�npmvnw��m�klu�nw`æWEnwo¦m�np��mÝh~_Zo��p��nwY��«WEnw`Znp`®¨�ovk¬]Zh~ovoåovY\���ç]ZY\n�èZxà_X`Z]
é xÆ©�klovYÙm�Y\k~`ê]Znpu±]Z_Zuv���X[ëh~_X²´np`Z]Znp`ç�m�u�h}�Z[^mvnwY\[^���Znw`ÜWEnwo¦m�Y^�å��nw`¬[\h~ovo�nw`®dÂ¢�_Zu����ÞnpY\`Zn�ov���Z`Znp[\[^nV�_Zo���nwu¦m�_Z`ZaÜ]XnwuÝsrZ_ZuvY^`X²´klu���h}mvY\kl`�]Znpuånpuvo¦m�nw`»WEnwY^]Znw`ç¢�npmvnw��m�klu�nw`»_Z`X]çnwY^`Znw� h~`Xov���Z[^Y\n§x
ì np`Z]Znp`�ãºnwu�al[\npY\������Y^m±]Znp`»yrX_Zuvnp`çY\`�]Znp�í[\n§m��§m�nw`�¢�npmvnw��m�k~u�[\h~ovo�nw`�ovY\���çsmvuvnw_XrZuvkl�pnwo�ovn
Y^]Znw`�m�YÙ�
�wY^nwu�nw`®d

î �h~�Zu�nw`Z]ä]ZY^nïq�X¢�xÆÅÇks]Z_Z[\n°h~[\o��ðnpY\[�]Xnwo�q�s�Ã]Znpu��ºu�nwY^al`ZY\oÆx{V�_Zo�� h~�Z[�]ZY\np`Znw`®¨U��Y\u�]
]ZY^nÁyrZ_ZuU]Znwo�nwY^`Z[ëh~_y²´nw`Z]Znp`��m�u�h}�Z[^mvnwY\[^���Znw`XoU��Y^m�npY\`Znp�ñ½��ò[\h~`Zalnp`Ç��nw[^nwov�}klrïh~_Xo�h~����m�ó�ô
ó}�p� . alu�k ì np`°sY\[\Y^�wY^_Z�cxÆÅÇY\��u�klo�mvuvnwYÙ²´nw`yx{¢�npmvnw��m�klu�nw`°�È�¶XX¢õx�� n�h~�ö Y\[\Y^�wkl`Ý m�u�Y\r�¢ npmvnw�§m�klu�¤
��Y^m�npY\`Zo�nwY^mvY\alnpu�V�_Zo�[\nwo�n�WEnwo¦m�Y\���ÚmwdÝÛ~nw]Xnâ¢�npmvnw��m�k~uvnwWEnw`Xn�WEnwo�mvnw��m±h}_Zoå½�÷�ó}¿°sm�u�nwY^²´np`ê��Y^m
ó~÷Uø®�ùV�WZo¦m�h~`X]®d«¢�Y\ngV�_Xov[\npovn¸npu�²´kl[^a~m �_ZWEnwu«�ã�ú³�È Y\[^Y\�wk~`�ã nwu¦m�n / ¤{xÆû �ZY\rXow¨~��nw[^���Zn¸]ZY^n�]Z_Xuv�����nwY^[\���Znp`Á²´uvnpY\alnpovn§m��pmvn fih~]X_Z`ZaUY\`�m�npaluvY^nwuvnp`Á_X`Z]Ú]ZY^nwo�nº² �_XuðnpY\`Znº`�_Z[\[^_Z`�m�npuv]Zu �_Z����m�n V�_Zov[^nwo�n���Y^mnpY\`Znp�ªy����� np[\[\np`�� npu�mÚ¥~nwu�al[\npY\���Znp`®dÝ¢�Y\n±a~uvk ì n � h~�X[«]Znwu|z�h~` �h~[^nc_Z`Z]]ZY\nc_Z`Zu�nwalnp[\� �h~ovo�Y\aln
ü�ý þvÿ���� �·ÿ����	��
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Hyperon

Magnet

Target
Charm

Target

BTRD

S1 S2
VH1 VH2

S4

V5

IC

S3
VH3

Strahl

Produktions-

Hyperon-Produktions-
gebiet

Strahlspektrometer Vertex Spektrometer

RF Käfig

Beam Silizium      
8 Ebenen

HST Silizium (6 Ebenen)

Vertex Silizium
20 Ebenen

Beam Szintillatoren

Veto Szintillatoren

V�WZWZY\[^]Z_Z`Za�bXd ¿ZeçV�_X²´W
h~_�]Znwo�sm�uvh~�Z[Ùx�_X`Z] ]ZnpoÇãºnwu¦m�n / xÆyrEnw��m�u�kl�ån§m�npuvowdöãºkl` [\Y\`X�so�]
h}o
q�jyrEnwu�kl`yx{©ºu�ky]X_Z��m�Y\k~`Zo�m�h~uvaln§m�_Z`Z]»]Znpu�qUjsrEnwuvk~`yx¦Å°h}al`Znpmw¨�]ZnpuÝ� ��¡U¢ ���� WEnwu�a�h~`Za~ovo�mvu�h~�sx
[^_Z`Zalo�� �h~�Z[^nwu�¤��åYÙm ]Xnw`Çy�wY^`�m�Y\[^[ëh}mvkluvnp`��p_Zu�smvu�h~�Z[ xÆ¢�n§�
`ZY^mvY\kl`°�¼E½§¾Xy¿�¤g_Z`Z]��w_ZuU�m�u�h}�Z[Ùx{q�h~[^k}x¢�n§�
`ZY^mvY\kl`�Äãµq|½§¾�ãµq�b�¤§¨Xovká��Y\n�]Znp`�q�y¢�xÆ�«Wtnp`Znw`�d

� npY^m�o¦m�u�_Z��m�_Zu ¥~kl`>= Y / np]yx{�ðh~uva~npm�x{� / rEnwu�Y\��nw`�m�np`Ýnwu�[ëh~_ZWym¸nwo¶`XY\����m�¨Z]XY\n�yY^[\Y^�wY\_X�cx{¢�npm�np��m�klu�nw``
h}���@?�np]Znw�òsm�uvh~�Z[Ùm�nwY^[\���Znp`Ý�w_Zu �_Z���â�p_�o�npmv�wnw`�d�¢�npo���nwalnp`���nwu�]Znw`�]ZY^n�yrZ_Zu�nw`Ý¥lk~`�k}²Äm��åh~[\o��nw�Zu�nwu�nw`çsm�uvh~�Z[^mvnwY^[\���Znp`®¨«]ZY\nÝ�}nwY^`Zn î np���Zovnp[^��Y\u���_Z`ZaY\� �ðh~u�alnpmcnpu�²�h~�Zu�nw`Þ�
h~WEnw` É{É ¨º��Y^m
h~_Xovalnp[\nwo�nw`®¨º��nw`Z`�]Znwucq�y� npY\`Zn î nw���Zo�nw[Ù��Y\uv��_Z`XaÂu�nwalY^o�m�Y^nwu¦m�dÂ�ºY^`Znâm{jsrZY\o����Zn�ãºnwu�mvnwY^[\_Z`Za
]Znpu�rXuvk|�«uvnwY^al`ZY^ogu�nw�}kl`Zo�mvuv_ZY^nwu¦m�nw`âsm�uvh~�Z[Ùm�nwY^[\���Znp`c�wnwY^a~mºV�WXW®dsbXd%AsdÑ¢�Y\n¶n / h~��m�n���nwo�mvY\���à_Z`Za]Znpu±smvu�h~�X[^m�npY\[^���Znw`�W
h~�X`ênwu�[ëh~_XWXm|nwY\`XnâÅÇnpovo�_Z`Zaï]Znpocsm�uvh~�Z[^Y\��rZ_Z[\o�nwoµ��Y^m|nwY^`Znwu|V�_CB �klov_X`Za¥~kl`Ân§m{�¸h�÷Xd�DFEâdà¢�Y^n±�HG��wY\np`Z�c]Znwu|sY\[\Y^�wY^_Z�cxÆÅÇY\��u�klo�mvuvnwYÙ²´nw`yx{¢�npmvnw��m�klu�nw`�Wtn§m�u �h~a~mµ_Z`Xalnp² �h~�Xu
I DJE WEnwY®npY\`Znpu�¡Unp�~kl`Zo¦m�u�_Z��m�Y\k~`Zo�� h~�Zu�ov���ZnpY\`Z[^Y\���Z�}nwY^mU¥lk~` I AJEâdº¢�Y\nµq�X¢�x¦ÅÇks]Z_Z[^n�WEnp�
`Z]Xnw`
o�Y\���âY^� ¡K=ixÆz �h}�
aZ¨�Y^`Z]Znw�ßh}_Z���â]ZY^nU�ðh~u�alnpmvo _Z`Z]�]
h~oºãºnwu�mvn / x¦srtnp��mvuvkl��npmvnwu¸_X`�mvnwu�alnwWZuvh~����mo�Y\`Z]®d

LNMPONMQO R>SUTWVYX[Z�\]T_^ `badcdefedXg`<hiTjZ ^ TFkml�nmo2Tjpq^ Z�rqstT_^"TjZ
���������ñ¥lnwu¦� np`Z]Zn§m�npY\`¬o�nwal��nw`�m�Y^nwu¦m�nwoÚ� h~u�alnpm±h~_Zoà�§� npY¶zµ_ZrX²´nwu¦²´kl[\Y^nw`¥lkl` ½ld�u°���ª_X`Z]
½ldS÷���� ¢�Y^���~n¸_Z`X]åh}_ZoÑ]Zu�nwY
zµkl�Z[^nw`Zo¦m�kwvEm�h}uvaln§m�o��´¯{`Z]Z_Zo¦m�uvY^nw]ZY\h~�åh~`�mÓ¤i¥~kl`K?�nUóydHó���� ¢�Y^���~n~d
¢�Y^n°¢�Y^���~n�]Znpuâ�ðh~uvaln§m�o���Y^uv]æ]X_Zuv���»]ZY^n°��uvY^alalnwu�Wtnp]ZY\`Xal_Z`Zalnp`ç² �_Zu Õ ËÍÌ}Î�x±xÆ�«u�nwY\a~`ZY\o�ovn°WEn§xalu�nw`Z�§m�¨«]Znpuàh~_y²�ovnw��_Z`X] �h~uvnp` � np²�h~[^[\o�¥~nwu¦m�Y\�pnwoÁh~[\oÚzµnw`Z`Z�pnwY^���Znw`¬² �_Zu Õ ËÍÌ}Î)xcx � nwu�² �h}[\[\ncWEnwu�_Z��m�´owdºV�WZo����Z`®dÍbXd ¿�¤Ód«¯{`Zovalnpo�h~�Ám��
h~WEnw`�]ZY\ny=
kl[^Y\np`å² �_Zu�©«uvk}m�kl`Znp`�nwY\`Xn î np���Zovnp[^��Y\u���_Z`Zalo�[ �h~`Za~n¥~kl` ¿Xd óJEâd ¢�Y\n°ãºnpu���nw`Z]X_Z`ZaÞ_Z`�m�nwu�ov���ZY^nw]Z[^Y\���Znp`��ðh~uva~npm��åh}mvnwuvY\h~[\o�nwu�[ëh~_XWXmÝ]ZY^n � `�m�npuvov_sx
����_Z`Za�]Znpu�©«uvks]Z_Z��mvY\kl`Zo¦��Y\u��s_X`Zalo�z�_Znpuvo����Z`ZY^m�m�n±² �_Zu Õ ËÍÌ}Î�x±xÆ� h~u�j~kl`Znw`°Y\`�V�WZ� �h~`Za~Y\al�}nwY^m��w_Xu
�����	*{§þ)��ÿ�����
¼þ|�	
¼ÿ�#Sþ|
��·ÿ�$}� �
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�K�[�[�Q�P�[�[�Za°bXd�Ayecsmvu�h~�[�P�\��r[�[�^o�¥lnpu�mvn��Q�P�[�Za��Znpoå����� �U� q�jsrtnpuvkJ�Zn*�Zo�mvu�h~���µ�	�P�Q�Z��o�¤y�[�����[�\n
� h~���N�Znwu�u�nw�~kw�Zo�mvu��[�^nwu�mvn���sm�uvh~�[�^mvn��P�\���Zn*��rXuvk��«uvn��^aJ�[�^o|��uvnp����m�o�¤Ód

Å°h}ovovn*�Z��h}�[�H�Znpo�� h}uvaln§m��åh}m�npu��ëh��\owd�= ��Xu��[�^n@�K��mvnwuvo)�Z���_�[�ZaÝm�k}m�hw�^nwu î �\uv�_�[�Xalo�z_�Znpuvov�����[�^m�m�n
o¦m�nw�Xn���h��[�Znwu�n�� h~u�alnpmv�~kJ�y�
aJ�Zuvh}m��^kJ�Zn������Xu�ãºnpu�² ��Zaw�[�Za9�Sóló��¼d

¢��\u�nw��mº�[�P��mvnwu4�Zn*���ðh~uvaln§m�o4�Enp�g�[�Xnpm�o��\���ån��P� î nw���Xovn��Ù�.�\u��j���Zalov� �h~�[�^nwu�hw�Zog�p��n��]� ��[�[�Xn��
� �ëh}o�m��^��ov���P��m��Q�P�ëh}mvkluvn*�®dU¢µh��[�^nà�2�Znwu�aJ�\nwhw�Za�h��tnÁuvn��\h}m��Ù¥j�\o�m��\o����Znwu��ðn*�Q�\���Xn����Q�Çn��P�Znw��� ��[�[�Xn��Å°h�m�nwu)�ëhw�g² ��Zuchw�P�\n���n��P�\���Zn*���^�íÅ>�^mvmvn��¸aw�\n��^�����\o¦m�¨ºnwu)�ëhw�[�ym �[�\n�Å�nwovo)�[�Zat�Znwu �Znprtkw�[�\npu�m�n*�
�2�ZnpuvaJ�^n|n*�Q�Zn���nwo�m��\���@�[�Za<�Znpu��ðn*�Q�\���Xn��Z�@���^m��^r[�Q�^���Ùm �h}m���opd4���Zo����[�®dEbXd ¿Zd^½á¤§d

î �h~�Zu�n��[���[�^nÝh~����m�q�X¢�x{�2�tn*�Zn����[�\n�n��Q���ëhw�X²´n*�[�Zn*�Ü�ðn*�Q�\���Xn��Zo�r[�Zuvn*��¥~nwuv��nwo�ovn*�®¨���nwuÆx
�Zn*�¡�[�^n¬yr��Zuvn*�¢�Znwu°hw�Zo��\hw�X²´n*�[�Zn����ðn*�Q�\���Xn�� �b�^m>�Q�Xovalnpo�h~�Úm�ó~÷��4�En��Xn�� ¥lkw�ùC�Q�P�\�*�Q�Z�±x
ÅW�^��uvklo¦m�uvn*�^²´n*�yxÆ¢�n§m�nw��mvkluvn*� �´ãµZX¢ÁÉ	£§¤i�^�ñãºnwu�mvn / �Enwuvn*�\���¬¥~nwuv��nwo�ovn*�®dïãºkJ���[�^nwovn*�Ü�ånpovo�n��
o�nw���Zo6�[�\n¸èZx{zµkyklu)�[�Q�Zh}m�n}¨}¥j�\npu2�[�\n é xÆzµksklu��[�P�
h}mvn¤�[����?�n¸² ����X²m���\n¦¥Zx§�[�[�<¨lxÆzµksklu����Q�
h}mvn~d�¢��\n
�2�En��Zn*�å�
h��tn*�ån*�Q�Zn�¢��^���~n¸¥lkw��bl÷~÷�ø®�Çd ¢��\n¸npuvo¦m�n��åh~����mgo�mvu�h~�[�\hw�X²Ä� �h~u¦m�o«aln*�\npaln��Zn*��¢�npm�np�lxmvkluvn*�Ú�
hw�En��Án��P�Zn��àsm�u�n��^²´n*�
hw�Zo¦m�hw���Á¥lkw�có~÷�ø®�¢�[�[�Án��Q�XnY=|� �h~���Zn«¥lkw�<Aðô�A}�p� £ ¨��[�\nghw���Znwu�n��
�§� �kJ�^²g8©� Ô Ì�×Q��É	ª�xÆ¢�n§m�nw��mvkluvn*�Ú�
hw�En��Án��P�Zn��Úsm�u�n��Ù²´n��
hw�Xo�m�h��[�Á¥~kJ�±óJA¶ø®�¡�En���n*�Q�Znpu|=�� �h~���Zn«¥~kJ�
I�« uÝô¬D « b~�p�<£ád�¢��^nàã�ZX¢�Znw���}n��Ün*�Q�Zn*� î �P�Z�~n*�º¥~kJ�ç½ A~÷Ý�åuvhw�©�Q�Àãºklu�� �h~u¦m�o�u��\����m��[�ZaÇhw�
�[���Ýnwu��\hw�[�En��â² ��Zu��ðn*�Q�^���Zn��Ý�b�^m�n��P�Znw�®{�år��[�\og¥lkJ�ï½á÷~÷ ¯�n§ã±°w²�n��Q�Xn î �Q�Z�}n��\hw��B �klo)�[�Zaà¥~kJ�bl÷±ø®uvhw���[�[��n��P�Znµm�u�h��Zo�¥~nwuvovhw�\n±³�u�mvo�hw�CB �klo����Zaå¥~kJ�Ç¿cø®��d

LNMPONMQL R´Xg`¶µ¸·wl�nNo2T_pm^ Z�r¹s¬TF^ T_Z
¢»º~oàÅÂ½pxÆyrtnp��m�uvk~�ån§m�nwu¼�Q�\n*½~mÁ�p�.�\o����Zn��¾�Zn*��Å9ºw½J�Zn§m�n*�ÞÅÂ½´�[�[�ÞÅ�ó9���[���\o¦mÚ² ��Zu@���\nâ¡�n§x
�}kJ�Zo�mvu��Z��m��\kJ�!�Qºw�[½lo�º~��nwu¶��n��Q�^���Zn��9ºw�Zo)½ln��^n�½~m�¿�¢�nwu�ÅÂ½px¦ÅWºw½J�Zn§m��.�^u��>�\�ösm�ºw�[�gº}u��[�Enpmvu��\n*�
�b�^m�n��P�Znw� Å9ºw½w�Znpm�²´n��Q��¥lkJ�õ½J¿�À~¿_ÁÀ�Â�tn§m�u��^n��En��®¨¸�Yº~oÝn*�Q�Znp�ÄÃ�Åëx{�_�\���ZÉUÆÝ¥JÇw� ÷�¿%Á�¿�¯µnpã±°w²
n*��mvovrZu)�\����m"¿ qK�^nwu����Zuv���»��nwu��Xn��È½ln��Qºw�Zn��Xn��ðn*�Q�^���Zn�� �b�^mån��Q�Xnw� ®{��r[�[�^oå¥wÇJ�»� n*�[�Q½lnpu�ºw�\o
óC¿�A<¯�n§ã±°w²�ºw�Xo��Xnwu.�����wnprXm�º��Z�±�Xnwo�ÅÂ½px¦srtnp��mvu�Çl��npmvnwu�oU�Xnwu�º��Zo�½ln*�\n*�Z��m"¿

� �Zu yr[�Zu�uvnp�wÇJ�Zo¦m�u)�Z��m��QÇw�@�[�\n*�Zn��i�Zu�n���ã��\n*�Q�Zu�º~��m�rZu)Çlr¹Çlu�m��QÇJ�gº��\�Éº~���ånpu��Ú�¼Å îÈ� ûUÉ	Êp¤§���[�
�§� n*�ð¢�u)�^²Ämv��º}�å��nwu)�À�È¢�ûUÉ	ËÓ¤*�SówAÉ��¿
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x-Position der Pionkandidaten am Hodoskope 1 [cmµ ]
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��¾;¿Òä2¾;¿$��¾Z� �ÁJ¿+Á���â�Ì �±�Ü� ��¿+Ë(Ì �ÁJ¼M·.¾;¼«ÁJÃ*½+¾ÂÑ/Æ!¾QÀ�½«¿¬».Ã�¾~½«¾;¿"·J¾;â Ï��Ì�¿�½�æ�äB»�³!¾��LÁ���Ë(Ì Ã Ï».·�°�� º
Ë(Ì�¾Ò¼¬¾QÀ²� � � ÏÁJ¿+¾K�h¾;Ë(Ì�¼+¾Z°Cä��C¿+À²� ��·.¾Z� ×�¾�°¤ÁJ¼¬½$�¤¼+Ë(Ì�¾JæDä��¤¾¹�±��¾�°¤ÁJ¼¬½$�¤¼¬Ë(Ì�¾ÒÑG½+¿+¾Z� � ��·.¾Z�¦æ���K¾;¿+¾Z��ÀJ»VÓ�º
ÑG½+¿«ÁJÌ,°�� ��·�æ/ÕB¿+¾QÃg¼+¼�½«¿+ÁJÌ °��,��·.¼+Æ�¿+».Ô;¾Q¼+¼¬¾�� � �d� �¤¾Fã^»���Ó.¾Q¿¬¼$�C»���ÓJ»��¹«?Ì�»J½+»���¾��d� �¤¾;¼+¾Q¿@«?¿+».Ô;¾Q¼¬¼+¾
�±��É�°¤¾QÀ�½+¿+»��/ºÞ«A».¼1�C½+¿+»��/ºÞ«EÁ.ÁY¿+¾Jæª��¼¬äL¸Þß�¾Q¿+Ô;¾���·Y½^ä2¾;¿$��¾Z�¦¸*Ä;�¤¾;¿¬â Ï��¿/°��¤¾;·.¾��G���n¾Z����¾;¿^ê^ÁY½«¾Z�²³Á���À
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°±����À8¼«ßJ� � ��·.¾QÃg¾Q¼¬¼+¾Z��¾�×�¿+¾;Ë(Ì8½+¼(ß�ÄF»Yº
��»J¼+ÀJ»JÆØ¾�®�ÔZ�¤¾Z��ÔQ¾Z�¦æ2ä��¤¾�¼$�¤¾Ò¼1�¤Ë(ÌkÁ���¼Í¼1�¤Ãg�,°��¤¾;¿¬½+¾���É?¿+¾Z�¤·��,�¤¼+¼¬¾�� ����¾Z����¾;Ã è�ê¬º á �8½+¾Q¿�ÓJÁ(°�°2ÓJ»��
��¸ü�ºFh³ �¤¼���¸ÞÛd`L¾�x�ê�ë�ì�ê�¾Q¿¬·���³/½�¸Fê^ÁJ¼�È;�CÓ.¾QÁ��H³!¾���À²°¤¾��±��¾��nè�ê�Ó.»��n¿1� � �bsº�d½e���G°±����ÀY¾��H�,� �
ÓJ»������h½ �CÃ ¿+¾QË(Ì�½+¾��nÕ@��°���¾Q¿¬·���³�½u¼$�¤Ë(Ì[äB¾��-½«·.¾;Ì�¾��,��Á(��¼Ð��¾��"É¯®gÔ��C¾���Ô;¾���� �¤¾/��¾��M¾��±��ÔQ¾Z°���¾Z�
Ä�»���»J¼+ÀJ»JÆØ¾Z°¤¾QÃg¾���½+¾���Ô���·.¾;ä��C¾Q¼+¾Z���¤¼¬½Q¸�ê��C¾Q¼¬¾¶°��C¾Q·J½�Ñ/Ë(Ì�ä2Á���ÀJ¾Z�Â³!¾��Ã��¾��nÁ���·.¾;ÆÁ��J½+¾��HÉ¯®gÔ��-º
¾Z��ÔQ¾Z�ÊÔ~ä��¤¼+Ë(Ì�¾�� ÐJ¸t�X� �,�Â�/¸üs�æ¦ä
ÏÁYÌ�¿+¾Z� �Ê¼1�¤¾{³!¾��¯��¾��H·.¾QÃg¾Q¼¬¼+¾Z��¾��hÉ�®gÔZ�¤¾���ÔQ¾��HâªÁJ¼�½�Á�°�°C¾¶��Ã
� �C¾d�/¸t�G°±�¤¾;·.¾��¦¸Mê�¾;¿*¼1�¤Ë(Ì�Á���¼+Ë(Ì °±�¤¾��J¾�� ��¾µ�³�âªÁ(°�°C��¾Q¿
éA¿1�¤·.·J¾Q¿«ÁYÀGÔ;¾QÆ�½«Á���Ô�Á�³à¾��±��¾QÃ è ê ÓJ»��
��¸-Ð¬`L¾�x�ê�ë�ì�ê�ä��C¿$�K� ��¿¬Ë(ÌG� �C¾^éA¿1�¤·.·J¾Q¿$°C».·��CÀgÌ�¾Q¿¬ÓJ».¿+·J¾Q¿$�/â�¾��¦¸
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µ/³ ³ ��°±� � ��·´s�¸-Ð"��¹@µ���½«¾Z��°¤¾m��¾;¿FÓJ¾Q¿+¼¬Ë(Ì �¤¾Z��¾���¾���µ�À8ÔQ¾;Æ�½(Á(��Ô;ÓJ¾Q¿$°±��¼¬½+¾Jæbä��C¾¬��Á�� ��¿¬Ë(Ì¦æª��ÁJ¼+¼FÀJ¾��±�
É�°¤¾;À�½«¿_L��n·.¾;â£�,� ��¾���ä���¿$��¾[×
°±����À8¼(ßlæ��Á�� ��¿¬Ë(Ìb�ÁJ¼¬¼�ÀJ¾Z����É�°C¾QÀ�½«¿ML��_Ã´�C½�x�¾Q¿�½«¾�yGºfÑ/¾Q·JÃ�¾Z�8½�·.¾~º
â£� �,��¾��Lä���¿$��¾�×�Ã�-½+½«¾�ßT� �,�¬°C¾;½«Ô~½�°±�¤Ë(Ì��Á��,��¿+Ë(Ì��ÁJ¼¬¼¸�CÃ x�¾;¿¬½«¾�yLÀJ¾Z����¾@É�°¤¾;À�½«¿_L���¼+Æ ��¿�·J¾;â£� � ��¾��
ä���¿1��¾�×ª¿+¾;Ë(Ì�½«¼(ßl¸

ÔZ��ä2¾Z�C½«¾;¿+¾Z� x�¾;¿$°±��¼¬½+¾�� ��¾Q¿´`^¿VÏL��.¾��8LJ¿$� �²� ��·nÓFL�� Ë�Á�¸Â��½[æ�ÔQ¾��C·.¾�� Á(³Ø¾;¿g� ��½«¾;¿+ÌÁ�°±³
ÓFL��Hè ê Ù��/Ü^F��`L¾�x ê ë�ì ê ÀJ¾Z����¾�è ê ºÞµ/³�Ì�ÏÁ���·��¤·.ÀY¾��C½Q¸�ê�¾Q¿FÉC�±�,øP� �d� �¤¾;¼+¾Q¿�Ñ/Ë(Ì � �-½+½+¾¶��¾;¿
ê^Á4½«¾���Á��Á�°-å/¼¬¾�ä��¤¿1�¦�CÃÏµ�³�¼+Ë(Ì �¦¸ª�/¸»s�¸-Ðm� �¤¼¬À��/½��¤¾;¿¬½Q¸

`^¾;ä��¤Ë(Ì�½+¾;½MÃ�Á��z� �C¾�É?¿+¾��C·�� �C¼+¼+¾G�¤Ã ¿+¾;ÀFL���¼�½«¿1� �¤¾;¿¬½«¾Z� è�ê+ºfÑ/Æ!¾QÀ�½«¿1��Ã Ã´�C½��¾;¿ÒéA¿1�¤·.·.¾;¿�º
ä2ÁJÌ�¿¬¼+Ë(Ì�¾Z��� °±�¤Ë(Ì�ÀY¾��C½�Á���¼;µ�³�¼+Ë(Ì �¦¸Ts�¸tF/¸tF/æ¼_L�¾Q¿+Ì ÏÁ�°C½tÃ�Á���� �¤¾mµ�À8Ô;¾QÆ�½«Á���Ô¶�±��À²°���¼1�CÓJ¾���¾Q¿�éA¿1�¤·Yº
·.¾;¿+¾��b¾;À8½+¾[×£µ�³ ³b¸Ps�¸CÐJÐ�ß~¸

ê��¤¾=�¾QÌ,°¤¾Q¿N��¾;¿JµFÀGÔ;¾QÆ�½«Á���Ô~â£� ��À�½��`L��¦æJä��C¾@¼1�¤¾=������¾��¶µ�³ ³¦¸�s�¸ü��Ä�s�¸CÐ.ÐC�ÁY¿+·.¾;¼¬½«¾Z°�°-½A¼1��� �bæJ¼+À4Á4º
°±�¤¾Q¿¬¾��nÃ´�C½;��¾;Ã �Ü�C¿+À²� ��·J¼$·²��¾Q¿¬¼+Ë(Ì �,�C½+½Q¸ ¼ Ã Ï� ³Ø¾;¿���¾Z��·.¾Q¼+ÁJÃ*½«¾Z�Âè ê ºfÕ2¾;¿+¾Z�¤Ë(Ì�·�°C¾��¤Ë(Ì�Ã ÏÁ����¤·
·.¿ML��.¾¹�¾;Ì °¤¾;¿*Ô���¾;¿+ÌÁ(°C½«¾Z�¦æ�³!¾Q¿+¾;Ë(Ì ��¾~½�Ã�Á��¨� �¤¾XµFÀ8ÔQ¾QÆ/½(Á���Ô¹�,�¤Ë(Ì�½ÍÃ´�C½g��¾Q¿�è�ê¬º�x�¾Q¿¬½+¾��±°�� ��·
��¾;¿t¾�° ÁY¼¬½��C¼+Ë(Ì�¾Z�nÑ8½«¿+¾Z� � ��·�¼_L��,��¾Q¿1��Ã´�C½K¾Z����¾;¿�ø6ÁJË(Ì�¾Z��è�ê+ºÁx�¾;¿¬½+¾���°±� ��·�¸
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ä���¿1��¾�Á(��â?¾��±��¾��nÉC°C¾QÀ�½«¿ML���¾Z��Æ � °±°�ÓFL��nÀ²°¤¾Z����¾;¿FÛ/¸t��æ!¾��±��¾¬«C�`L���¾Z��Æ � °±°�ÓFL��nÀ²°¤¾Z����¾;¿�Û/¸^�/æ6¾Z����¾;¿
x�¾;¿¬½«¾�y8ºfÉ�° ÁJ¼�½��CÔ��C½ ÏÁY½KÀ²°¤¾Z����¾;¿tÁ�°¤¼tÛ��`^¾Zxmë�ì�� � �"¾��±��¾QÃ�y¸ê/��¾Q¼Ðx�¾;¿¬½«¾�yGì�½«¼tÓkL���À²°¤¾��±��¾Q¿;�G¸
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µ/��¼���¾��"¿$� �,�HF/Ð"�´v���°�°±�DL���¾��[É?¿¬¾��¤·�� �¤¼¬¼+¾��bæP� �¤¾�ä ÏÁJÌ�¿+¾��,�¦��¾;¿/v�¾��.Ô;¾��-½/³,�¤¼KÔ���Ã Ñ/¾QÆ/½«¾QÃ¶³Ø¾;¿
Ð"����ÝhÁ���â�·J¾QÔQ¾Z�¤Ë(Ì ��¾;½[ä���¿1��¾��bæFäB¾Q¿$��¾��Ü��� Ãg¾QÌ�¿+¾Q¿¬¾�� Ñ/Ë(Ì�¿$�C½¬½«¾Z�mË�Á�¸�F(s=�����hÉ?¿¬¾��¤·�� �¤¼¬¼+¾_¾�y8º
½+¿«ÁJÌ �C¾Q¿�½�æP� �C¾�ÔZ��¿/v�¾Q¼¬¼$� ��·¹��¾Q¼�Ã�-½+½$°¤¾Q¿¬¾��¹·²�Á���¿«ÁY½$�¤¼+Ë(Ì�¾���Î�Á�� �,��·.¼+¿+Á�� �±��¼t·.¾��²��½+Ô;½�äB¾Q¿1��¾��b¸
ê��C¾^¾�����ÔQ¾�°±��¾��_Ñ/Ë(Ì�¿1�C½¬½«¾m� �¤¾;¼+¾;¿;µ/��¼¬ä2ÁJÌ °¸� � ��� �C¾�µ��Á�°-åG¼+¾���¾Q¿t¼_Lg·.¾~äTL��,��¾���¾Z��ê^ÁY½+¾��"¼$���,�
`^¾Q·.¾Z��¼¬½«Á�� ��� �¤¾;¼+¾;¼�ãLÁJÆ �-½«¾Z°¤¼Q¸

á Ã ¾Q¿+¼�½«¾Z�néA¾Z��°¸��¾Q¼�â�L�°¤·J¾�� ��¾Z��ãLÁJÆ �-½«¾�°�ä��C¿$�_ÔZ��¾Q¿¬¼¬½^À²��¿¬Ô�Á��/âC� �¤¾
ê^ÁY½«¾Z��¿+¾Z� ��À�½��`L��_¾Z���/º
·.¾;·�Á���·J¾��¦æ@³Ø¾~ÓkL.¿´�Á�� � �¤Ã�Ô;äB¾��C½+¾��ÇéA¾Z��°Ð� �C¾Ò¾�����ÔQ¾�°±��¾�� Ñ/Ë(Ì�¿1�C½¬½«¾���¾Q¿gê^ÁY½+¾��Á��/â£³Ø¾;¿+¾��-½�� ��·
� �,�G� �C¾
Á(��¼+Ë(Ì °±�¤¾Z�.¾�� ��¾
ê^Á4½«¾���Á��Á�°-å/¼¬¾^ÓkL.¿¬·.¾Q¼�½«¾�°±°C½täB¾Q¿$��¾��¦¸Kê�¾Z�¦µ/³�¼+Ë(Ì,°�� �³ ��°±��¾���ÑG½$� � �¤¾Z�
��¾;¿mµ�³�Ì ÏÁ(��·��¤·JÀJ¾��-½���¾;¼�·J¾QÃg¾Q¼+¼¬¾���¾Z�àë�Á�� �±��¼�ÓkL��Â��¾Z�H¾�����ÔQ¾�°±��¾��ÊÑ/Ë(Ì,� �C½¬½«¾���� � ���ÁJÃ´�C½�� �¤¾
Õ2¾~½«¿+ÁJË(Ì�½�� ��·��¾Q¿t¼�å/¼�½«¾;Ã�ÁY½$�¤¼¬Ë(Ì�¾��¦� � �"¼¬½(Á4½��¤¼�½��C¼+Ë(Ì�¾Z�G�¾QÌ,°¤¾Q¿;¸

� .10 2 AJé,5¸B�áP5N:mæ�>Ðé 368�B
ê��C¾ í ÁJÌ °ª��¾Q¿KÔZ�M¾Q¿¬ä2ÁJ¿�½«¾��,��¾��"¾�°¤ÁJ¼¬½$�¤¼+Ë(Ì�¾���«��DL��/ºeÉ�°¤¾QÀ�½+¿_L��/ºfÑG½«¿¬¾���¾;¿+¾Z�¤·�� �C¼+¼¬¾��p�&�^�M�¡ �À4Á�� �MÁ���¼
��¾;Ã ½oLJ½«Á�°¤¾Z���h¾;Ë(Ì�¼+¾Z°Cä��¤¿¬À²� ��·.¼1·���¾Q¿+¼¬Ë(Ì � �-½+½£¢r�&�^�M�¡ �Ã�-½��¾Q¿ í ÁJÌ °���¾Q¿�¾��±� ° Á��/â�¾�� ��¾Z�
ÑG½«¿+ÁJÌ °C½+¾��±°-º
Ë(Ì�¾Z���p¤¥ §¦��6¨©��æP��¾Q¿�µ�À8ÔQ¾;Æ�½(Á(��Ô�Wd�,� �¦��¾��bv�ÁY½«¾;¿$� Á(°¤¾��C·.¾���¼+Ë(ÌÁYâç½+¾��K��¾;¿FéAÁJ¿+·J¾;½«¼�Á�³�·.¾Q¼¬Ë(Ì ÏÁY½«Ô~½
äB¾Q¿1��¾�� Ï� ³Ø¾;¿ �p�&�^�M�¡ ¦Ùª�p¤¥ §¦��6¨©�U«¥W¬«R¢r�1��_�� �«,®a «R�¬¯«R°p«¥± Ü ×��G¸CÐ�ß

í ��¿FÈ$LY½(ÁY½$�DL��ÒÓ.¾;¿+·�°C¾��CË(Ì�¾¬µ/��ÌÁ���·��¸�� Ï��¿;�ÁJ¼/«?¿_L�� ��À�½³²¯ «´�¬¯«R°�«¥±D¾Q¿¬·���³�½F¼$�CË(Ì_Ã´�C½���¾Z�
�Ê¾Q¿�½«¾��MÁ(��¼���¾;¿uéEÁ(³¦¸P�/¸-Ð�¾Z���d�Ê¾Q¿�½2ÓkL��ÂÐJÜ^Fµ«VÐ"��ê·¶Zë4ËQÃhê�¸�ê�¾Q¿=�h¾;Ë(Ì�¼+¾Z°Cä��C¿+À²� ��·.¼1·²��¾Q¿¬¼+Ë(Ì � �-½+½
â Ï��¿L¾Z° ÁJ¼�½��¤¼¬Ë(Ì�¾�ÑG½«¿¬¾�� � ��·_À4Á�� �ÊÁ���¼���¾Q¿¬�rL.¿+Ãg¾�°�F/¸ÞÛJÛK�,��¿+Ë(Ì á ��½+¾Q·.¿+ÁY½��`L�� Ï� ³Ø¾;¿¬��¾��h¾�y/ÆØ¾;¿$�-º
Ãg¾���½«¾Z°�°�Ô���· ÏÁ���·�°±�¤Ë(Ì�¾Z��è ê ºeÕ2¾Q¿¬¾��¤Ë(Ì_·.¾;ä"L�� ��¾Z�nä2¾;¿$��¾Z�¦¸/� Ï��¿�¾�����¾��nÃ´�C½¬½�°¤¾;¿+¾Z�_Ñ8½«¿«ÁYÌ °��CÃ�Æ �,°¤¼
ÓFL��bu����d`L¾�x�ë�ì��¤¼�½��,�¤¾Q¼;��¾;¿�Õ2¾;¿+¾��CË(Ì_ÓkL��¹¸»�/Üt�ºF��LÚ ��Üt���3ºJ`^¾Zx�ê�ë(ì�êVæä"L�³Ø¾Z�E¼1�¤Ë(ÌG�,�¤¾�� ��½«¾Q¿¬¾
`^¿+¾Z��ÔQ¾�Á���¼¶��¾Q¿�µ�À8ÔQ¾;Æ�½(Á���ÔX��¾Q¼»���! T�$#�ºfÑ/ÆØ¾;À�½«¿_LJÃ�¾~½«¾Q¿¬¼*¾;¿+·��±³�½�¸MÑxL.Ã�-½�¾Q¿+Ì ÏÁ�°C½�Ã�Á��Êâ Ï��¿
«��DL���¾��"Ã�-½u¾Z����¾;ÃsÃ�-½+½$°¤¾Q¿¬¾��¹·²�Á���¿«ÁY½$�¤¼+Ë(Ì�¾��nÎ�Á��,� ��·.¼¬¿«Á�� �±��¼KÓkL��¦��¸»s�sÍâ�Ã ê

¢r�&�^�M�¡ �Ù X ÷_¼ ½�¾T¿UÀ�Á=Â�Ã·Ä&Â
÷_¼ ÷Þê�½µ¿UÀÅÁ Â Ã·Ä Â»ÆqÇ ¢Ç è êÉÈ Ç

è ê"Ê �»ËÛ³rÌFÍ$� Ü ×��xÎ^F.ß
ê��`Ï í ÌJÌ °��UÏÐÍ(Ï��±� °ÑÌ��/â�Ï�� �8ÏZ�
ÑxÒoÍ_ÌJÌ °`Ò_Ï��±°¤Ë(Ì8ÏZ�Lä ÏÌYÌ8Í_ÏZ� �¬�UÏÐÍ�ë;�,��Ó6«.ÏÐÍ$�`L��UÏDÓkL��gÐ"��������³,�DÔ?Ð.ÐN�����Õ �`Ò0ÌFÖÉÒ��-ÓkÏ Õ ÌxÓ�Ï2é.Í$�`×k×kÏ�ÍÃ� �,��× Ï� °ØÒ��D×FÏÐÍAÑxÒoÍ_ÌJÌ °±�8Ï;ìP�,�`Ò��`L���³ÙÏZ° ÏÌ���âÅÒ.Ô1�¤Ë(Ì�ÔZ�[Ð.ÜvÛ�uH«öÐ"� G�G é0ÏZ��°CË(Ì8Ï��HÎ
ê!Ï�Í�µ��ÉÒoÏZ��°�Ì��K«��DL��8ÏZ�¹°��`ÏÐ×FÒ@³ÙÏZ�¦Ë�Ì�ÎP���{½�Î@ê��DÏ/µÚÖ8ÔÐÏ�ÛUÒÜÌ(��ÔÝW�8Ï�ÍKëÞÏÐÖFL��8ÔMÒ_Í$�8ÖÉÒ��`L��K� � �K�8Ï�Ô
é.Í$�`×k×kÏÐÍMÔ�L.Ì,�8Ï��8ÏZ�g�ßÏ;Ë(Ì8Ô_ÏZ°Cä��DÍMÖ²� �8×kÔ¬Ô ÏÌJÌ °`ÏÐÍ�³,Ï�Ò_Í ÏÌF×FÒEË�ÌUÎ��UÎ»s�×�Óx×�°&ÎJµ�³UÔ+Ë(Ì �HÎ�s8Î^FJßJÎDê��`ÏÐÔ�â Ï��Ì8Í6Ò
ÔZ��ÏZ���8Ï Õ Ô���ÏÐÍ�äµÌFÍ6ÒoÏZ� �8Ï��nê�Ì3ÒoÏZ�8ÔoÌ3Ò+Ô�ÓkL��Gu�Üt�Ú«�Ð"�F½FÉàÍMÏ��`×�� �DÔMÔ_ÏZ�HÎ

ê��DÏnê�Ì3ÒoÏZ�8Í_ÏZ� �8ÖÉÒ��`L��áÏÐÍ¬â�L�°D×FÒd���ô�8ÍMÏ��LÑxÒ$��â�Ï��bæFä"L�³ÙÏZ���rÌFÔMã�L���Ô�ÏÐÛUÒÒÓFÏÐÍ�â�L�°D×FÒ�ä��DÍ$�bæ/�±�
�8Ï�ÍÚÏ�Í_ÔMÒ_Ï��ÂÑxÒ$��â�Ï¶�8ÌJË(Ì�ã�Í$�ØÒoÏÐÍ1�DÏZ��ÔZ��Ô$��Ë(ÌUÏ��¦æbä"Ï�°CË(Ì8Ï�Ô1�¤Ë(Ì�Ô¬Ë(Ì �8Ï�°±°0ÛUÍ_L.Ô�ÏÐÔ_Ô1�DÏ�Í_Ï��b°DÌFÔ_ÔMÏ��H�,� �
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ê��`Ï�ã�Í1�`ÒoÏ�Í$�`Ï���äTÏ�Í$�8ÏZ�mÌ �DÏ�Í$³,Ï��ÞÔ_LãL��ÙÏ��Çä��`Ï Õ ÏLk×�°±�¤Ë(Ìn×kÏ;ÌrÌ�°ØÒoÏ��bæ�� Õ Ô_L Õ ÏLF×�°��CË(Ì8ÔMÒÍä"Ï�� �`×ÏZ°ÑÌFÔ6Ò��DÔ¬Ë(Ì8Ï_ÑxÒoÍMÏ��8Ï�Í_Ï��`×�� �`Ô_Ô_Ï"Ô�� ÓkÏ�Í$°±�DÏÐÍMÏ��HÎ í �8Ígê�Ì3ÒoÏZ�8Í_ÏZ� �8ÖÉÒ��`L�� ä��DÍ$� �rÌ3Ô[Ñ a�µ�« ê�¾ Ó6«0ÌFÖFÏJÒ
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�rL�°`×kÏ�� �UÏ=xÒoÍ_Ì3ÒoÏ�×��DÏ 9 �`Í$�K�8ÏÐÔ 9 Ï�×kÏ���ÓkÏÐÍ 9 ÏZ� �8ÏJÒ�Î@�ÌúÌ���)�×kÍ1� � ���8ÏÐÔ¬Ö²°DÏZ���8ÏZ���ãÏ^IJ'UÔ_Ï�° 9 �DÍMÖ��,�8×kÔ$·²�8Ï�Í_ÔHIJ' � �`ÒMÒoÔ{� �,�Â�8Ï�Ô�K0Í1�D×k×kÏ�Í_ÔÝÛ8Í_ÌFÖÉÒ��DÔHIJ'Ö3Ï����UÏ_*£ÍMÏ��D×�� �DÔMÔ_Ï Õ �`ÒZÏZ���8Ï Õa` ê ÓkL�� B� ³,ÏÐÍ´�UÎbDº�cFÝÏ�x ê ë�ì ê ÏÐÍ 9 ÌFÍ6ÒoÏ�Ò 9 ÏÐÍ$�UÏ�� � � �d)�L�°D×�°±�(IJ'Ö3Ï����UÏe*�°`ÏÐÖÉÒoÍML��8Ï��ßÌ��8Ô�ÏZ°ÑÌFÔ6Ò��DÔHIJ'8Ï��f=xÒoÍMÏ��8Ï�Í_ÏZ�D×�� �`Ô_ÔMÏ�� Õ �ØÒ Õ Ï
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°±�DÔ$�`ÏÐÍ6ÒoÏ��?%�`ÖFÏ�°±�('8LxL���)£� �8ÖÉÒ��`L��N) B�8ÍS*�°DÏ�ÖÉÒoÍ_L��8Ï��
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Õ �`ÒK�8ÏZ�$*�K:RM@$Ó��qÌt'8Í_ÔHIJ'8Ï��±� °��QIJ'8ÖFÏZ�`ÒoÏZ� z �&��� � � z ¿ g ÔMLkÍMÒ$�DÏ�ÍMÒ 7o9 L�³,Ï���� �DÏ+*�K:RS@$ÓÁ�ßÌU'8Í6ÓÔHIJ'8Ï��±� °��QIJ'8ÖFÏZ�`ÒoÏZ�G� �`Ï��qÌU'UÍ_Ô�IJ'UÏ����,°��(IJ'UÖFÏ��ØÒ!Ì(�8×kÏ�³,Ï�� 7 Õ �`Ò��UÏÐÍóÏ����_*�°DÏ�ÖâÒ_Í_L�� 7 ³�; 9 Îª«C�`L�� 7 Õ �`Ò�8Ï Õ ×kÏ Õ ÏÐÔMÔ_Ï��UÏ��G# Õ Û � °DÔ=�8Ï�Í};Z�8×kÏ^'~BLkÍ$�`×kÏ��?=xÛ �8Í=� �DÏó×kÏ
)£�,� �8Ï��UÏ�sHÌU' °,Ì�����°��8Ô6ÒoÏÐÍ1��ÏÐÍH;ÐÏZ�8×FÒ�Î
µ/³ ³ ��°±� � �8×���Î"!};�Ï��`×FÒ¸� �DÏ�Ô_Ï=�8LkÍ Õ Ì�°±�DÔ$�`ÏÐÍ6ÒoÏ�%�DÖ3Ï�°±�('8LxL���)£� �8ÖÉÒ��`L��o)�B�8ÍZ*�°DÏÐÖÉÒ_Í_L��8ÏZ�k)JB�8Í.Ï��±�8Ï��kK0ÏZ��°
�8Ï�Ík=xÒoÍ1�DÛ�Óup¥Óu@�Ì3Ò_Ï��¹¸�D\�´º&Îh�=Ì�°�°`ÔÚÏZ���8Ïh�8Ï�Ík*�K:RS@$ÓÁ�ßÌU'8ÍMÔ�IJ'8ÏZ��� °±�(IJ'8Ö3Ï��`Ò_Ï�� z �&��L��8ÏÐÍ z ¿ g � �QIJ'ÉÒ³,ÏÐÍMÏ^IJ' �8ÏJÒ 9 ÏÐÍ1�8Ï��ßÖ3Ì(� � 7 ÔMÒ_Ï^'8ÏZ�qÌ�°`Ô 9 ÏZ�`Ò_ÏÐÍ_Ïe=�LFÍMÒ��`ÏÐÍ1� �8×kÔ Õ Ï�Í_Ö Õ Ì(°DÏg� �`Ï�sHÌU' °¯�UÏÐÍp��°��8Ô6ÒoÏ�ÍÛ8ÍMLN*�³,Ï��8Ïm�±� �8ÏÐÍH'rÌ�°±³��UÏÐÍ�µÚÖv;ÐÏ�ÛUÒÜÌ(�6;¬�UÏÐÍM=�Û �8Í 7 Ô_L 9 �DÏm�8Ï�Í:# Õ Û �,°DÔL;��UÍ�xàÏ�ÍH)JB�8×�� �8×8Îµ��UÔ¯�8ÏÐÍ�Ô_L�ÏÐÍH'rÌ�°ØÒoÏ��UÏ���%�DÔ6ÒoÏTÌ���*�°DÏÐÖÉÒ_Í_L��8Ö´Ì��,� ���rÌ´ÒoÏ�� 9 Ï�Í$�8ÏZ�ïÌ(°�°DÏ}=�Û,�8Í_ÏZ� Õ �`Ò.Û,LkÔ$�ØÒ��-ÓkÏÐÍ%(Ì�� �,�8×�,� �ùÔML�°(IJ'8Ï 7 � �DÏÝÖFÏZ���KxàÏÐÍ6ÒoÏ�yâÓu=�ÏÐ× Õ Ï��ÉÒÚÌ���) 9 Ï��`Ô_Ï�� 7 ×FÏÐÔMÒ_Í$�QIJ'8Ï��HÎr��°DÏZ��³,Ï��K�rÌUIJ'¦�8Ï Õ=xÒ_Í_ÏZ�(IJ'8ÏZ�¨� �`ÏÐÔ_Ï�Í*àÍMÏ��`×�� �DÔMÔ_Ïh�8L�IJ' Õ Ï^'UÍ_ÏÐÍMÏ�j¬Ì(� � ���8Ì3ÒoÏZ�CB� ³UÍ$�D× 7 Ô_L 9 Ï�Í$�8ÏZ�¨� �`ÏÐÔ_Ï Õ �`Ò��8ÏZ�
xàÏ�ÍMÒoÏ�yâÓ�#Þ��)�LkÍ Õ Ì´Ò��DL��8Ï���Ì�³8×FÏÐ×�°±�(IJ'8ÏZ�HÎ
�T�±�T��� � ¢²¤ © ¢\�
� ÌUIJ' �8Ï Õ � Õ =xÒ_Í$�`Û�pbÔ�IJ'UL�� Ì�°±°DÏ?*£Í_ÏZ�D×��,�DÔ_ÔMÏÒÓkÏÐÍ 9 LFÍH)�Ï�� 9 �8Í$�UÏ�� 7 �,�DÏdB� ³,ÏÐÍ�ÖFÏZ���8ÏZ�Os 9 Ï��ØÓ«£Í_L��8×3Ó��àÏ�ÍMÒ_Ï	��ÓkÏÐÍq)�B�8×kÏZ� 7g9 ÏÐÍ1�8Ï���� �`Ï�àÏ�ÍMÒoÏ��âÓuj�Í$�ØÒoÏÐÍ1�DÏZ�G� Õ =xÒ_Í$�`Û<D�UL�IJ' Õ Ì�°`Ô$×kÏZ�rÌ��8Ï�Í�� ��ÓÒ_ÏÐÍ_Ô1�6IJ'ÉÒ�ÎTô/�DÏ�Í�;Z� 9 �`Í$�K�8Ï Õ �àÏÐÍ6ÒoÏ	� Õ �`Ò��8Ï Õ Ö²°`Ï����UÔMÒoÏZ�úy¸ê;� �`Ïu�MÏ��,�D×kÏ=�Û,�8Í�� Õ =âÒoÍoÌt' °DÔMÛÙÏ�ÖÉÓÒ_Í_L Õ Ï�Ò_ÏÐÍ Õ �`Ò@�8Ï Õ Ö²°DÏZ���8Ô6ÒoÏ��Í�BÌ�� Õ °��QIJ'8Ï��µ�³8Ô6ÒÜÌ�� �?;Z� Õ �ãÏ^IJ'UÔ_Ï�° 9 �DÍMÖ��,�8×kÔ_Û,� �8ÖÉÒS;��8×kÏ�LkÍ$�xÓ�8ÏJÒÐ� � �×FÏÐÛ8Í B��)ÅÒ 7 L�³�Ï	�UÌFÖÉÒÞÏZ���8Ïo=�Û �8Í Ì(�8Ô��8Ï Õ =xÒ_ÍoÌU',°DÔ_Û,ÏÐÖÉÒ_Í_L Õ Ï�Ò_ÏÐÍ��,� � 9 ÏZ� �D×FÔMÒoÏZ�8Ô Ï��±�8ÏÐÍ�8Ï�Í�*�°DÏ�ÖâÒ_Í_L��UÖ3Ì(� � ���8Ì3ÒoÏZ�í� �DÏ�Ô_Ï Õ �àÏÐÍ6ÒoÏ���;��U×kÏÐLkÍ1� �8ÏJÒ 9 �DÍ1�HÎG�ãÏ��`Ò_ÏÐÍH' ��� 9 �`Í$�¡�UÏÐÍ�=�IJ',� �`ÒMÒÌ���)N�rÌFÔµy ê �8Ï�Ôr�àÏÐÍMÒ_Ï	��P8Ò_ÔuÓkL��[ÓFLkÍ Õ Ì�°DÔrp����ü�¶���n=xÒoÍ1�DÛ?ppÌ���)J���ü�
ÓkÏ�Í_Ô�IJ'~BÌFÍH)ÅÒÐÎ=µ/³ ³ �±°�� � �U×h��Î|p;�Ï��D×3Òh� �DÏ?�´ÓÞ«0LkÔ1�`Ò$�DL��í�8Ï�Í�×kÏ
)£� �,�8Ï��8ÏZ���àÏ�ÍMÒ��Q;ÐÏ�Ô�)JB�UÍ{� �DÏ?@�Ì3Ò_Ï�� 7�9 �`ÏÔ$�DÏúÌ(�8Ôh�8Ï Õ =âÒoÍ$�`Û�pÔ6ÒÜÌ Õ»Õ ÏZ� � � ��)JB�UÍ{� �DÏ>@�Ì3Ò_Ï�� 7 � �DÏ¹�±� �8ÏÐÍeR$Ì(� ���8Ô Õ Ï�Ô_Ô1� �8×HÓkÏÐÍ 9 ÏZ� �8ÏJÒ 9 ÏÐÍ$�UÏ��HÎ �xB�8Íh� �DÏ
µ/�rÌ�°Q�xÔMÏ 9 ÏÐÍ1�8Ï��¦�²�8ÍS*àÍMÏ��`×�� �DÔMÔ_Ï�ÓFÏÐÍ 9 Ï��,�8Ï�Ò 7 � �`Ï��('8ÍMÏ��G�àÏÐÍ6ÒoÏ������ �8Ï�Í�'rÌ(°�³¹�8Ï�Í:)JB�,��)hK0ÌFÍM×kÏ�Ò_Ô'rÌ(³ÙÏZ� 7 ÔMÛ8Í$�QIJ' �8Ï�Í_Ï����àÏÐÍ6ÒoÏ	�âÓ��´Ó6«.LkÔ$�ØÒ��DL���; 9 �DÔ�IJ'UÏ����x��� �,��{�!>I Õ °��`ÏÐ×FÒÐÎ�@��DÏ?*£Í_ÏZ�D×�� �`Ô6ÓÔMÏX�8ÏÐÍMÏ��f�àÏ�ÍMÒoÏ��ãÔMÒoÍ_ÌU' °DÌ���) 9 BÌFÍ6ÒoÔ¶�UÏÐÍ�K0ÌFÍM×kÏ�Ò_Ôg°��`ÏÐ×kÏZ� 7 ÓFLkÍ$�UÏ^' Õ °��QIJ'¨���,�8ÏÐÍH'rÌ�°�³Â�8ÏÐÍ¬³ÙÏZ���8ÏZ�=�;Z���ÉÒ��±°�°DÌ3ÒoLkÍMÏ��m�8Ï�ÔJ�ßÏ
IJ'8Ô_ÏZ° 9 �`Í_Ö²� �8×kÔH;\BÌU',°DÏÐÍMÔ 9 Ï�Í$�8ÏZ�ÍÓkÏÐÍ 9 LFÍH)�Ï�� 7 �rÌ�� �`ÏÐÔ_Ï�ÍøÌFÖÉÒ$�CÓ�� Õ K.Í$�`×k×kÏÐÍÏZ�âÒ�'rÌ�°ØÒoÏ���Ô$�±� �HÎV@��`Ï�*àÍMÏ��`×�� �DÔMÔ_Ïm�8Ï�Í_Ï��?�àÏÐÍ6ÒoÏ���ÔMÒoÍ_ÌU' °DÌ�³ 9 BÌFÍMÒ_Ô;�UÏÐÍ:K�Ì3Í_×kÏJÒoÔ�°��`ÏÐ×FÒ 7 ÓkLFÍ$�8Ï
' Õ Ó°±�(IJ'K� Õ =��3Óq=�;����ÉÒ$��°�°DÌ3ÒoLFÍ 709 ÏÐÍ$�UÏ���ÏZ³ÙÏZ��)¡Ì�°�°`Ô2ÓkÏ�Í 9 LkÍH)�ÏZ�HÎ
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Vertex z-Position mit Schnitten
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Ç�'�Ât·QÀ¡Á
º6Á^º�*�Ç�Á
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·�Á^¶Qº6Á^¿ � ½0º�Ë�%~¶(º6Á^ÂUÇÍ%çÁ^ÂU¿HÀr=�ðv¹�ÂUÇHÁ Î ¶"ÀÍ¶(¿HÀ};^¹eñòÐoµ6¿�Á
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¶yº6¶(IJ'\ÀHË À¡ÇH¶QÏ�¶3ÂU·QÁ^ºÎ ¹6º Ì À�¶(½0º6Á
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¶rB¹6µgÁ
ÇL¸6¶(Á¼�¹6·Q·(¿

óGFIHGJKJ�- ó ú 1MLONQPt�fó�RJôTSõ ú 1MLONQP Y »�Ä »0[
¸6Á
ÇoÁ^¶Qº6;^Á
·(º6Á
º+Ðoµ6¿�Á
ÇHÏtÂUµ6·QÁ^º<µ8Á^¿qÀ¡¶(Ã�Ã�Á^º<¹6º�¸c¿HÀ¡Á
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Ö²� Î³� ~  �� �woNÖ:Ö ¯ � ~ d \ q!t0Ö � \ d �7¯ ��d�  ± ��dpo ¯ �w��d \ q S ¯ ����d �  µt0Ö � q�dpo
Ö²� Î³� ~  �q ��q¡Ö:Ö ¯ �� �d � �µt0Ö � q¶dZ  ¯G~ d�q ±�~ d ~ ¯ �wq�dp��  S ¯ ��q�dp���µt0Ö ~ o� �dpo
Ö²� Î³� ~   \ ��q¡Ö:Ö ¯ � \ d�q� µt0Ö � ��d�� ¯G~ d �9±�~ d�q ¯ � � d � � S ¯ � � d����!t0Ö ��q�dpo
Ö²� Î³� ~   � ��q¡Ö:Ö ¯ � � dpo � t0Ö � �¶d�o ¯  �d�� ± ��d ~ ¯  wo�d� �� S ¯  �o�d�  � t0Ö \ o�dpo
Ö²� Î³� ~  �� ��q¡Ö:Ö ¯   ~ d \ �!t0Ö ~ o�o�d�o ¯  �d ~a± o�dpo ¯  ���d�� � S
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��d ~ ��w´UÊ�ÖíË·ÎQwâ*¯UÊ�ÏGã�£Ì�´ ¯ � ®£Ê0âVÎQÏ=Ì�´ ¯ |MÎQÏ=Ê0³U³U´�¹:£Ö}�æË�¬áÌ�ÏjÑdºMÑ=ÎQÊ�Ö dcdldadcdcdadcdad  
��d�� ��w´UÊ�ÖíË·ÎQwâ*¯UÊ�ÏGã�£Ì�´ ¯ � ®£Ê0âVÎQÏ=Ì�´ ¯ |MÎQÏ=Ê0³U³U´�¹:£Ö |�t��V�ßÊ0Ï=ÕU³U´UâVÎQÑdºMÑ=ÎQÊ�Ö dcdadcdad �
��d�  � I ¯ «�¬�� �Ë�´�¹�w¹�âWÊ0LÎéÒ�Ê�ÏjÑ|t���wÊ0¯�Ê0´UÊ�ÏlÅ�¬UÑjÊ�Ï=ÒWË�¬U®£Ê0´ ¯UÊ0ÏGã�wÌ�´ ¯ � ®wÊ�âOÎjÏjÌ�´ ¯ |MÎjÏjÊ0³�³U´U¹ \
��d�� �rÊ�ºM´UÖåË�´U¯UwË�¹�ÏjË�ÖåÖì¯UÊ�Ï¼Ê0®×ËWÑ=ÎQ£Ñ|t��UÊ�´{|Mw¹�ÖåË ¯ � ®£Ê0âVÎQÏ=Ì�´ ¯ |OÎQÏjÊ�³U³U´U¹Ædcdcdadcdad �
��d�q i�Ì�Î=Î ¯ gBwÏjâO³U´�¹�Ñ|�O³UÊ�ÏjÑ|t���´U£Î=Îï³U´�¯�¯UÊ�Ïj� Ì�ÏjÖ�s�Ë�âVÎQÌ�ÏÇs �³UÏ¸Ò�Ê0Ï=Ñ|t��U£Ê0¯UÊ�´UÊ¡�GË�¯U£Ê0´ �
��d \ �rÊ�ºM´UÖåË�´U¯UwË�¹�ÏjË�ÖåÖ ~ dAÅ�Ïj¯�´M³�´U¹¼¯UÊ0Ï � Ì�Ïj´)È�Ñ|t��UÊ¸ �Ëk�UÊ0Ï=³U´U¹¼¯UÊ0Ïæã�£Ì�´ ¯ � ®£Ê0âVÎQÏ=Ì�´ ¯

|MÎjÏjÊ0³�³U´U¹Udcdcdadcdadldcdadcdcdadcdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad ~ o
��d � � Ê�£ÎQÏ �Ë�¹�Ê�¯�Ê0Ï¼Ê0£´U�0Ê�®w´UÊ�´{|MÎjÏQËw��®w³U´U¹�Ñjâ�Ì�ÏjÏjÊ�âVÎQ³UÏ=Ê0´�dadcdcdadcdadcdldadcdcdadcdad ~�~
��d�� |MÎjÏQËw�U®£³U´U¹�Ñ=â�Ì�Ï=ÏjÊ�âOÎj³UÏjÊ�´És �³UÏ¸Ê�w´UÊ�´'bS³!Î ¯ Å�� ¯ ãÇË�ÏQË�Ö:Ê�ÎjÊ0ÏéÒ�Ì�´ ~ o�o:� Ê#� �wv dad ~ �
��d � «ï¬�� �Ë�´U¹�£¹�â�Ê�£Î¸¯�Ê0Ï�� Ê�ÑQË�ÖhÎ ¯ |OÎQÏQËk�U®w³U´�¹�ÑjâWÌ�ÏjÏ=Ê0âVÎQ³UÏ¸Ò�Ì�Ö
bS³�Î ¯ Å�� ¯ ã8Ë�ÏjË�ÖåÊ#ÎQÊ�Ï ~  
 �d ~ z�wÊ�| e �Ø� r[¯ i�³U®£ÎjwÕU®£Ê�Î=ÎQÑé¯UÊ�Ï � Ë�Ï=º�Ì�´UÊ�´�Ë�³�ÑG¯�Ê0´�ÒM£Ê0Ï¸®wÊ��t��VÎQÊ�Ñ=ÎjÊ0´-��³rËWÏjâOÑÊdad ~ q
 �d�� ËÍÌ%Î�ÌjÏ}�æË�º�Ì�³�Îfdadldcdadcdcdadcdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad ~ �
 �d�  �æË�º�Ì�³�ÎG¯UÊ�ÑGèGºMÕ�Ê�ÏjÌ�´�Ê0´ ¯ �½ËW´rË�® dadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad ~��
 �d�� �æË�º�Ì�³�ÎG¯UÊ�Ï � Ê�Ë�Ö ¯ ��Ê�Ï=ÎjÊ#Ý��¼Ê0¹�wÌ�´�dcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad �ko
 �d�q |MÎjÏQËw�U®£wÖ:ÕU³U®£Ñ=Ò�Ê�Ï=ÎjÊ0w®£³U´U¹ß³U´U¯ÞÊ�w´UÊ " Ëk�U®V¯UÊ0ÏæÊ�w´U®wË�³�sØÊ0´�¯UÊ0´h|MÎjÏQËw�U®LÎQÊ�w®�t���Ê0´ ÕUÏjÌ

� ÏjÊ�w¹�´U£ÑÐdcdcdadcdadldcdadcdcdadcdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad � ~
 �d \ �æË�º�Ì�³�ÎG¯UÊ�Ñ/i ~�¯ |MÕ�Ê�âOÎjÏjÌ�Ö:Ê�ÎjÊ0Ï=ÑÑdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad �w�
 �d � �æË�º�Ì�³�ÎG¯UÊ�Ñ/i'� ¯ |MÕ�Ê�âOÎjÏjÌ�Ö:Ê�ÎjÊ0Ï=ÑÑdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad �W 
 �d�� �æË�º�Ì�³�ÎG¯UÊ�Ñ/i�  ¯ |MÕ�Ê�âOÎjÏjÌ�Ö:Ê�ÎjÊ0Ï=ÑÑdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad �·�
 �d � |MÎjÏQËw�U®LÎQÊ�w®�t���Ê0´U£¯UÊ0´VÎQLÜrâ·ËWÎQ£Ì�´ �³�¬�Ê�ÏG¯�wÊ " Ëw�U®²¯�Ê0ÏGË�âVÎQLÒ�Ê0´ � Ó¼�Gz � ¬áÊ0´UÊ�´3dad �wq
 �d ~ oä��Ê0ÏdÎQÊ�w®w³�´U¹N¯UÊ0Ï � Ó¼�GzÑbS®w³�Ñ=ÎQÊ�Ïzs �³UÏ � ®wÊ0âVÎjÏjÌ�´UÊ�´�³�´U¯�ã�£Ì�´UÊ0´5dldadcdcdadcdad � \
 �d ~�~ ��Ö:ÕU³U®wÑjË�¬�� �ËW´U¹�w¹�â�Ê0LÎ¸¯UÊ�ÑMbéÊ�ÏjÊ0´�â�Ì�Ò7�¼w´UâWÊ0®£Ñhs �³�Ï¼Ò�Ê0Ï=Ñ|t��U£Ê0¯UÊ�´UÊÞÓtÊ0£®�t��UÊ�´ dad � �
 �d ~ � � ´UÊ0Ï=¹�wÊ�¯UÊ0ÕáÌ�Ñ=£ÎQ£Ì�´7wÖÒg�Ê�t��UÑjÊ�®£�¼£ÏjâO³U´U¹�Ñ=� �Ëw��®wÊ0ÏTdadcdcdadcdadcdldadcdcdadcdad � �
��d ~ ®�¯ ãtÌ�ÑjLÎQ£Ì�´UÊ0´�¯UÊ�ÏGã�£Ì�´Uâ·Ë�´U¯�w¯rËWÎjÊ0´�Ë�Ö}è�ÌM¯UÌ�ÑjâWÌ�Õ ~ dadcdadcdldadcdcdadcdad  ��
��d�� ®�¯ ãtÌ�ÑjLÎQ£Ì�´UÑ=Ò�Ê0Ï=ÖåÊ�ÑjÑj³�´U¹å¯�Ê0Ñ�è�ÌM¯UÌ�ÑjâWÌ�Õ ~ Ë�Ö � Ê0£ÑjÕU£Ê0®R¯�Ê0Ñ � ®£Ê0Ö:Ê0´VÎQÑ ~�\ dad  W�
��d�  Ó ¯ ¹�Ê0¹�Ê0´ ®�¯ ãÇÌ�Ñj£ÎjwÌ�´7¯�Ê0Ï�|!ÕU³UÏ=Ê0´�Ë�Ö � ®wÊ�ÖåÊ�´VÎ ~�� ¯�Ê0ÑGè�ÌM¯UÌ�Ñ=â�Ì�ÕUÑ ~ dadcdad  W�
��d�� �A° �0wÊ�´U�0Ö:Ê0Ñ=Ñj³U´�¹í¯UÊ�Ï�èGÌ!¯�Ì�ÑjâWÌ�Õ ~ � ®wÊ�ÖåÊ�´OÎjÊfdcdadcdcdadcdadcdldadcdcdadcdad  �q
��d�q ��Ö:ÕU³U®wÑ �³U¬áÊ0Ï=ÎjÏQË�¹½¹�Ê�¹�Ê0´°¯�wÊ � ®£Ê0âVÎQÏ=Ì�´í³U´�¯7ã�wÌ�´ ®�¯ ãÇÌ�Ñj£ÎjwÌ�´íË�Ö�è�ÌM¯UÌ�Ñ=â�Ì�Õ ~

s �³UÏ¸Ñ=wÖ¡³U®£wÊ�Ï=ÎQÊ � Ï=Ê0£¹�´UwÑ=ÑjÊ:�T� � «% GÓ r dadldcdadcdadcdcdadcdadcdldadcdcdadcdad   \
��d \ z�wÊ ®�¯ ãÇÌ�Ñj£ÎjwÌ�´�ÑjÑjÕáÊ0âVÎjÏj³UÖ}¯�Ê0Ï � ®wÊ�âOÎjÏjÌ�´�Ê0´ ³U´U¯�ã�£Ì�´UÊ�´�ËW´�èGÌ!¯�Ì�ÑjâWÌ�Õ ~ £Ö

��Ê0Ï=¹�®wÊ��t��-�#�¼wÑ|t���Ê0´ � � «% GÓ ³U´U¯�z�ËWÎjÊ0´²Ô=Ê��ßÊ0£®wÑ%s �³UÏ�¯U£ÊN¹�Ê0Ö:Ê0Ñ=ÑjÊ�´UÊ0´�è�Ì ¯
¯UÌ�Ñ=â�Ì�ÕáÊ ° ��wÊ0´��0Ê0´ ³U´�¯Õs �³UÏÞ¯U£ÊíËW´ó¯UwÊ:��Ê0ÏdÎQÊ0£®w³U´�¹�¯UÊ�ÏNz�ËWÎQÊ�´óË�´�¹�Ê0ÕrËk��ÎQÊ�´
�A° �0wÊ�´U�0Ê�´�dcdadcdadldcdadcdcdadcdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad  ��

��d � z�wÊ8ÓÇÏ=w¹�¹�Ê�ÏQË�âO��Ê0Õ�ÎQË�´U�¨s �³UÏtË�´U¹�Ê�ÕrËw��ÎjÊ�³�´U¯h¹�Ê0Ö:Ê0ÑjÑ=Ê0´UÊßè�ÌM¯UÌ�Ñ=â�Ì�ÕáÊ ° ��wÊ0´��0Ê0´�»
�¼wÊµÑ=wÊ�Ñj�t��ÔË�³UÑ Ñj£Ö¡³U®w£Ê0ÏdÎQÊ0´ � Ï=Ê0w¹�´UwÑ=ÑjÊ0´ÐwÖ � I ¯ ��´OÎjÊ0ÏdÒ�ËW®w®�Ò�Ì�´�o�dpo�� ¬UwÑ
o�d� :� Ê#� I �wv I Ê�Ïj¹�£¬�ÎÆdcdadcdcdadcdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad   �

��d�� � � «� �ÓÐÊ0Ïj��Ê0³U¹WÎQÊ0Ñï� I ¯ |MÕ�Ê�âOÎjÏj³UÖ dcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad � ~
��d � |!ÌVËWÕ Ï=Ê0âWÌ�´UÑ=ÎjÏj³U£Ê0ÏdÎQÊ0Ñï� I ¯ |!ÕáÊ0âVÎjÏj³UÖ}¯�Ê0Ï�� � «� �Óð|MwÖ¡³U®wËWÎQ£Ì�´Ödadcdcdadcdad ���
��d ~ o «ï´VÎjÊ0w®£Ê�¯UÊ0Ï¸Ò�Ê0ÏjÑ�t��UwÊ�¯UÊ0´�Ê0´���Ê�Ïj®w³�Ñ=ÎQÊ½Ë�´ ¯UÊ�´�«�âM��Ê0Õ�ÎQË�´U�#Ò�Ê0Ï=®w³UÑdÎQÊ�´ dcdadcdad ���
��d ~�~ i�LÎí¯UÊ�ÏíÓtÏj£¹�¹�Ê0Ïd�éËk�UÏjÑ�t��UÊ0£´U®wut��Uâ�Ê�£Î{��¹�Ê�ÖåÊ�ÑjÑjÊ�´UÊ �A° �0wÊ�´U�0Ê�´ r ¹�Ê#�¼�t��VÎQÊ#ÎQÊ�Ñ

Ò�Ì�´{|!Ì�Ë�Õ�ÏjÊ0âWÌ�´UÑdÎQÏj³�wÊ0ÏdÎQÊ�Ñ�� I ¯ |MÕ�Ê�âOÎjÏj³UÖÛ¯UÊ0Ï�� � «� �Ó'|!wÖ¡³�®×ËWÎjwÌ�´-dcdadcdad �� 
q�d ~ ��Ö:ÕU³U®wÑ¸¹�Ê0¹�Ê�´�´UÌ�ÏjÖåË�®w£ÑjwÊ�Ï=ÎjÊï�²wâWÊ0®£��UÌMÌ!¯�sØ³U´UâVÎQ£Ì�´°¯UÊ�Ï � ®£Ê0âVÎQÏ=Ì�´UÊ0´ dcdadcdad � �
q�d�� ��Ê0ÏdÎQÊ_Ý � ¯ ãtÌ�ÑjLÎQ£Ì�´UÊ0´×dcdadcdcdadcdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad � �
q�d�  gBw´�â�Ê0® ¯ gB£´Uâ�Ê�® ¯ ��Ì�Ï=ÏjÊ�®×ËWÎjwÌ�´�s �³UÏ¸Ò�Ê�ÏjÑ|t���wÊ0¯�Ê0´UÊ¡|�t��U´ULÎjÎQÊ dadcdldadcdcdadcdad q ~



\ � ¤�º»º ¿½¼  -¾=§7¿ ÀØÀ ¦ ¾�Á ¦ ¿�(	ñ § ¿dÀ

q�d�� ã�³U®w®æ¯UÊ�Ñ � ®£Ê0âVÎQÏ=Ì�´ ¯ ³U´U¯{¯UÊ�Ñïã�£Ì�´V�¼w´UâWÊ0®wÑ�ÑjÌ��¼wÊ½¯U£Ê½��Ê�Ï=ÎQÊ_Ý ¯ � ®×Ë�ÑdÎQ£�0£Î �ËWÎzs �³UÏ
¯U£Ê z�ËWÎQÊ�´�ËW³UÑ¼¯UÊ0Ö |MÎjÏj£Õ1�*³U´�¯�¯U£Ê�wÖÛ��Ë�¯�w³UÑdÜUÎ¸Ò�Ê�Ï=�ßÊ0´U¯UÊ#ÎQÊ�´ � Ï=Ê0£¹�´UwÑ=ÑjÊ qw�

q�d�q «ï³�Ù �Ì�Ñj³�´U¹�Ê0´�¯UÊ0Ï¸Ò�Ê0Ï=�ßÊ0´�¯UÊ�ÎjÊ0´MÅ�¬UÑjÊ�Ï=ÒWË�¬U®£Ê0´ dcdadcdcdadcdadcdcdadldcdadcdad qW 
q�d \ «ï¬�� �Ë�´U¹�£¹�â�Ê�£ÎjÊ0´�¯UÊ0Ï¼«�³�Ù �Ì�Ñ=³U´U¹í¯�Ê0Ñ � ®wÊ0âVÎjÏjÌ�´UÑdÎQÏ=Ê0³V�¼w´UâWÊ0®£ÑMdcdcdadldcdadcdad q·�
q�d � ��Ì�Ö]¹�Ê0Ö:Ê0Ñ=ÑjÊ0´{� I ¯ |!ÕáÊ0âVÎQÏ=³UÖ}��³UÖ �GË�¯Uw³�Ñ=ÜUÎ�dcdadcdcdadcdadcdcdadldcdadcdad qwq
q�d�� «ï¬�� �Ë�´U¹�£¹�â�Ê�£Î¼¯UÊ�ÑG��Ë�¯�w³UÑéÒ�Ì�´�¯�Ê0´-|¶t��U´U£Î=ÎQÊ�´ dadcdcdadcdadcdcdadldcdadcdad q \
q�d � «ï¬�� �Ë�´U¹�£¹�â�Ê�£Î¼¯UÊ�ÏG��Ë�¯�w³UÑéÒ�Ì�´�¯�Ê0´É�8£Îj¹�ÏjÊ�´U�0Ê�´�dadcdcdadcdadcdcdadldcdadcdad q �
\ d ~ ��Ê0Ï=¹�®wÊ��t��:¯UÊ0Ñ»� Ì�ÏjÖ�s�Ë�âVÎQÌ�Ï=Ñ�ÖåLÎß¯�Ê0Ö��²£ÎQÊ�ÏQËWÎj³UÏ=�ßÊ0ÏdÎßÒ�Ì�´°«�ÖåÊ�´U¯UÌ�®£×Ë�Ê�ÎSË�®Údé�¶�W� \!~
� d�� �rÊ�ºM´UÖåË�´U¹�ÏjË�Õ��UÊ�´ �0³UÏå|!Ê�®w¬UÑdÎQÊ0´�Ê0Ïj¹�wÊ0Ö5��Ë�âO³U³UÖ:Õ�Ì�®wË�Ïj£ÑQËWÎjwÌ�´�³U´U¯ ��Ê0ÏdÎQÊ_Ý ¯

â�Ì�ÏjÏjÊ�âVÎQ³UÏ»dcdcdadcdadcdcdcdcdcdadcdadcdcdadcdadldcdadcdcdadcdadcdcdadldcdadcdad \ �
� d�  �rÊ�ºM´UÖåË�´U¹�ÏjË�Õ��UÊ�´���³UÖ " �ßÊ0 ¯ ã>�UÌ�ÎjÌ�´UÊ0´ ¯ «ï³�Ñ=ÎyËW³UÑ|t���dcdadcdadcdcdadldcdadcdad \ �
� d�� �rÊ�ºM´UÖåË�´U¹�ÏjË�Õ��UÊ�´���³UÏ¼w´VÎQÊ�ÏjÊ�´ � ÏjÊ0Ö:ÑjÑdÎQÏjËw�U®w³�´U¹�dadcdcdadcdadcdcdadldcdadcdad \ �
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~ d ~ � w¹�Ê�´UÑ|t��UËks[ÎQÊ�´�¯UÊ�Ï���³UË�ÏjâOÑ dadcdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad �
��d ~ � IÝßÞ½à s �³UÏéÒ�Ê�ÏjÑ|t���wÊ0¯�Ê0´UÊ*|OÎQÏQËk�U®£ÎjÊ0w®ut��UÊ0´7£ÖáËÍÌ%Î¸Ì/Ï � Ý!Õ�Ê�ÏjwÖ:Ê0´VÎµdcdcdadcdad q
 �d ~ � w¹�Ê�´UÑ|t��UËks[ÎQÊ�´ Ò�Ì�´�ödý þ·üjù ¯ � Ë�Ïdº�Ì�´�Ê0´ dadldcdadcdadcdcdadcdadcdldadcdcdadcdad ~¹\
 �d�� |!ÕáÊ0��£Ürâ·ËWÎjwÌ�´UÊ�´�¯UÊ0Ï¼Ê0®£Ê0âVÎQÏ=Ì�ÖåË�¹�´UÊ#ÎQwÑ�t��UÊ0´1� Ë�®£Ì�Ïj£ÖåÊ#ÎQÊ0Ï¨dcdadcdldadcdcdadcdad �W�
 �d�  |!ÕáÊ0��£Ürâ·ËWÎjwÌ�´UÊ�´�¯UÊ0ÏGè�ÌM¯UÌ�Ñ=â�Ì�ÕáÊ�dadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad  wo
 �d�� z�wÊ " Ê0£ÎjÕU³U´UâVÎjÊ½¯�Ê0Ï¸Ò�Ê�ÏjÑ|t���wÊ0¯�Ê0´UÊ�´-ÓÇÏ=w¹�¹�Ê�Ï ¯ e Õá¯rËWÎQÊ�Ñ-dadcdadcdldadcdcdadcdad   ~
q�d ~ ��Ê0´U´�¹�Ï �Ì���Ê0´ ¯UÊ0Ï¼ÓÇË�Ïj¹�Ê#ÎQÑ dcdadcdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad ��q
q�d�� |MÎQËWÎQ£Ñ=ÎQ£âå¯�Ê0ÏGz�ËWÎQÊ�´UÏjÊ�¯U³UâVÎQ£Ì�´UÑ=Ñ=ÎQ³�sØÊ0´-|OÎQÏj£Õ ~ ³�´U¯'�
dadcdadcdldadcdcdadcdad � \
q�d�  |MÎQËWÎQ£Ñ=ÎQ£âå¯�Ê0ÏGz�ËWÎQÊ�´rË�´rËW®£ºMÑjÊâdadcdadcdcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad qw�
q�d�� ÓÇË�¬�Ê�®w®£Ê�¯UÊ0Ï¼Ñdº!ÑdÎQÊ�ÖíËWÎjwÑ�t��UÊ0´f� Ê��U®wÊ�Ï�dcdadldcdadcdadcdcdadcdadcdldadcdcdadcdad q �
b�d ~ �e ¬áÊ0Ï=Ñjut��OÎ�Ò�Ê0Ïd�SÊ�´U¯UÊ�ÎjÊ0ÏS|MºMÖ¡¬áÌ�®wÊé£´N¯UÊ0´9�rÌ�Ï=ÖåÊ�®w´Þ��³UÏAg�Ê?t��UÑ=Ê0®£�¼£ÏjâO³U´U¹ Ò�Ì�´
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