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�  � 1�� G��9� � � �S � BD��3 � � @D� - Q�OnNA.
SkT �PZwf©�£T&\[Y[ZøpPfivwfi^@fis5\uf©ZR^ T&vRvR�4fi^@fiZRs1fis h4�V^/e-vwfØp�U[ZRs1���×h�T&s-s�fLU��L]�xX]1U[vw·�Uu¥¤¦t]-s-�4fis
h4�V^/^@fis6]-s1�0�  � 3 � @;�X]-vRv|È±fiYu�-fis��P�VztÈ´�V¦-v¡�PZwfFfiZRs-��fivRs1fis���TVUuU¤fistÈ´fiY[\uf���3 � � @q�4�Vs6�8]-vRv�4fiYuUu¥¤¦-ZwfL�-fisCU[ZRs1�¡O;SkTVU/�L]-Y6Ì?fiZR\ÉUufis1U[ZR\[ZR�PU[\uf�oqpPe?fiY[ZR^@fis5\ÉZwU[\@�1TVUÉöXfiZw�-fivRzgfiY[�V_�����UuhVT&]P_
oqpPe?fiY[ZR^@fis5\0� SFZwf�¶�¶Q��T&s��6��� * OgS�TVU�oqpPegfiY[ZR^@fist\l¦|T&\�z-ZwU[¦1fiY�h4fiZRs1fis�Ì?fiY²y T&vRv�z?fL�Vz|TV¥¤¦t\ufish4·Vs-s1fis��cÈ±�VY¤T&]1UfiZRs1f©�£TVUuUufis1�VzgfiY[��Yufis-��f�y{�-Y��-fis��|T&vRvlfiZRs1fLU�£TwY²�VY¤T&s|T&\ufiZRvw¥¤¦1fis1U��4�Vs�  � ~�� Np;=7?>Q� *Du�- Ô�¶A� �±Ê�.´yb�VvR��\�O
o�ZRs1fis��PZRYufihr\ufis�ÌÆ]-�tT&s-�Í�L] �Ffi]-\[Y[ZRs1�V^ÉTVUuUufis ¬1s1�-fi\/^ÉT&s �-zgfiYâ�PZwf6îXst\ufiYuU[]1¥¤¦t]-s-���-fiY
��ZRs1fi^ÉT&\[ZRh�Uu¥u¦5È±TV¥¤¦1fiYlÌ?fiY²y ï&vRvwf�O

SFZwfJîXst\ufiYuUu]1¥u¦t]-s-�©�-fLU`W	Y[ZR\[ZR]-^��¡_!d5e?fihr\[Y[]-^@UâZR^åo;s1�Pe-]-s-h5\uU[zgfiYufiZw¥u¦�vRZwfØybfiY[\`fiZRs1fis �PZø_
Yufihr\ufis ÌÆ]-�tT&s-���L]-Yl�Ffi]-\[Y[ZRs1�V^ÉTVUuUuf��	�-fiY�y�YufiZ��4�Vs©\[¦1fL�VYufi\[ZwUu¥¤¦1fis�xXs-s|T&¦-^@fis T&]-�4fiYH�-fiY
o�s1fiY[��ZwfØ_/]-s1����^/e-]-vwUufiY[¦|T&vR\[]-s-� ZwU[\�O×ÌÆ]-Y6Ì?fiZR\���ZRz-\JfLUJ�LÈ´fiZFvÓT&]Py�fis1�-f�oqpPe?fiY[ZR^@fis5\uf�ZRs
�£T&ZRs-�l]-s1��W:Yu�VZR\uU[hj�1�PZwfl�PZwfLU¤fkî8s5\ufiYuU[]1¥u¦5]-s-�J�4�VY[s1fi¦-^@fis:OÆSXZwfHµXzgfiY[��Yufis-��fis��-fiYX��TVUuU¤f
�-fLU±o�vwfih5\[Yu�Vs|T&s5\[ZRs1fi]-\[Y[ZRs1��U�vRZwfi��\±s|TV¥u¦6�PZwfLUufis��FY[]-e-e?fis�zgfiZ?NPOnmÒf ÑZ�&¥ � - W:Yu�VZR\uUuh�.�� Ê:�Vz|Ô�ÔQ�z-�LÈlO|NPOnN/f�Ñ��&¥ � � «×�Vs|¶PQ���O-SFZwfLUufHoqpregfiY[ZR^@fist\ufÒU[ZRs1��T&]Py
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Uufis1U[ZR\[ZR�gOqö8ZwfiY/U[ZRs1� �PZwf�[X]|TV�PY¤T&\uf��-fiY/�£T&\[Y[ZøpPfivwfi^@fis5\uf�ZRst�4�VvR�rZwfiY[\��;Uu���1T&�Íh4fiZRs1f6x8]1U²_
vw·�Uu¥¤¦t]-s-�4fis T&]Py�\[Yufi\ufisÚh4·Vs-s1fisñ]-s1�Ú�PZwf£�Xfi]-\[Y[ZRs1�V^ÉTVUuU¤fzgfLU[\[ZR^/^H\6È±fiYu�-fis hVT&s-s:O±�ZR\
�PZwfLUufisño�Y[�4fiz-s-ZwUuUufisÚ¦|T&zgfis�zgfiZw�-f�oqpPegfiY[ZR^@fist\ufÍT&s-s|ï&¦1fiY[s1��ZR¦-YufÍdrfis1U[ZR\[ZR�rZR\¤ï&\uU[��Yufis-��fis
fiY[YufiZw¥u¦5\�O:ÌÆ]-YFo�Y[¦1·V¦5]-s-���-fiY�drfis1U[ZR\[ZR�rZR\¤ï&\��Æ�PZwfH�L]-YX�1fLUu\[vwfi��]-s-�6�-fiY�T&z1Uu�VvR]-\ufis£�Xfi]-\[Y[ZRs1�&_
^ÉTVUuUufis1UuhVT&vÓT@]-s1��L]-YFÑ;fiY[Zø¬1hVT&\[Zw�Vs£h4��U[^@�Vvw�V��ZwU¤¥u¦1fiYl���5�-fivRvwfHs1·V\[ZR��ZwUu\��1ÈcZRYu���-fiY[��fiZR\�fiZRs
]-^¢fiZRs�ÑXZwfivøy TV¥u¦1fLUÒ��Yu·V�4fiYufLUÒo�pregfiY[ZR^@fist\Ò�4fie-vÓT&st\��'�1TVUÒT&^ã�|�VYuUu¥u¦5]-s-�4U[��fist\[Y[]-^ú�lT&Y[vwU²_
Y[]-¦1fÍ�P]-Yu¥u¦-�4fØy��-¦-Y[\�È±fiYu�-fis Uu�VvRv O×SkTVUÌÆZwfivF�4�Vs��kx�Wc�X�����×�-fi^��kx8Y[vwU[Y[]-¦1fÍWc�X��\[ZR]-^
�Ffi]-\[Y[ZRs1�5fØpPe?fiY[ZR^@fis5\��;ZwU[\/fLU@fiZRs1fdrfis1UuZR\[ZR�5ZR\¤ï&\JT&]Pyk�PZwf�o�vwfihr\[Yu�Vs|T&st\[ZRs1fi]-\[Y[ZRs1�V^ÉTVUuU¤f�ZR^
U[]-zP_�f�Ñ8_�«×fiYufiZw¥u¦��L]fiY[YufiZw¥u¦1fis:O
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��fi�4fis1U[\¤T&s1�£�PZwfLUufiYFx8Y[zgfiZR\FZwU[\XfiZRs1fâS�fLU[ZR��s1U[\[]1�PZwf`fiZRs-ZR�4fiYF�X�V^/e?�Vs1fis5\ufis©�-fLUF�4fie-vÓT&st\ufis
oqpPe?fiY[ZR^@fis5\ufLU�OgSkT&�L]�Èc]-Yu�-fis��L]-s|ïV¥u¦1U[\k~�Yu�V��Y¤T&^/^@f/fiYuUu\ufivRvR\��Æ�PZwfâfLUXfiY[vÓT&]-zgfis£��T&��s1fi\²_
ybfivw�-fiY�ZRs��PYufiZw�PZR^@fis1U[Zw�Vs|T&vwfis�hVT&Y[\ufLU[ZwU¤¥u¦1fis�X�5�VYu�PZRs|T&\ufis��L]�z?fiYufL¥¤¦-s1fis:O|��ZR\8öXZRvøy�fk�PZwfLUufiY
~�Yu�V��Y¤T&^/^@fHÈc]-Yu�-fis�T&s1Uu¥u¦-vRZwfi�4fis1�£d5ZR^H]-vÓT&\[Zw�Vs-s1fis��4fiYuUu¥u¦-ZwfL�-fis1fiYFS�fLU[ZR��s1U��-fLUXd5egfih5\[Yu�&_
^@fi\ufiYuU�]-s1��-fLU�W:Y¤T&s1U[eg�VY[\uU[§PU[\ufi^@U��P]-Yu¥¤¦-�4fØy{�-¦-Y[\�O?SFZwfkx8Y[zgfiZR\�ZwU[\cÈcZwfFyb�VvR��\��4fi��vRZwfL�-fiY[\��
� ��^ �LÈ´fiZR\ufis��lT&e-ZR\ufiv:ÈcZRYu���1TVU�W:Y[ZR\[ZR]-^`_!d5egfihr\[Y[]-^ ]-s1���-fiY�o�ZRs=z1]-�J�-fiY��Xfi]-\[Y[ZRs1�&_
^ÉTVU¤Uuf´T&]PyÆ�1TVU�d5egfih5\[Y[]-^0z?fLU¤¥u¦-Y[Zwfizgfis:O�¨©fiZR\ufiY[¦-ZRs`ÈcZRYu�â�PZwf�e-Y[ZRs-�LZRe-ZwfivRvwf±¨ÚZRY[h5]-s-�4U²_
È±fiZwUuf8�-fLU���x8��_�oq_��'ZRvR\ufiYuU±fiY[vÓï&]-\ufiY[\�OtS�fiY�vwfi\[�L\uf8xXz1Uu¥¤¦-s-ZR\[\��-fLU��lT&e-ZR\ufivwU�^@�V\[ZR�5ZwfiY[\
�-fis�«×T&]�fiZRs1fLU�s1fi]1fis���Yu�V�4fisoqpPe?fiY[ZR^@fis5\uU�]-s1��fiY[vÓï&]-\ufiY[\8�PZwf��4fie-vÓT&s5\ufis��X�V^/e?�&_
s1fis5\ufis�fiZRs1fLUXUu�Vvw¥u¦1fiso�pregfiY[ZR^@fist\uU�O

� SkTVUâ�PY[ZR\[\ufJ�lT&e-ZR\ufiv±zgfi��ZRs-st\â^/ZR\ÒfiZRs1fiY`o�Y[vÓï&]-\ufiY[]-s-�Í�-fiYâS�fLU[ZR��s-hrY[ZR\ufiY[Zwfis=y��-YÒ�PZwf�4fiYuU¤¥u¦-ZwfL�-fis1fis�o�pregfiY[ZR^@fist\[h4�V^/eg�Vs1fist\ufis:O'��^®È±fiZR\ufiYufis=Ñ;fiY[vÓT&]Py´È±fiYu�-fis=�PZwf/~�Yu�&_
��Y¤T&^/^@f����PZwfJZR^úÊ#T&]Py�f6�PZwfLUufiY@xXY[z?fiZR\/fiYuU[\ufivRvR\/Èc]-Yu�-fis�zgfLUu¥¤¦-Y[Zwfiz?fis:O�SFZwfLUuf6~�Yu�&_
��Y¤T&^/^@f£z-ZRvw�-fis �1TVU6�-]-s1�1T&^@fis5\�y{�-Y6�PZwf�ZRsÚ�-fisÚyb�VvR�4fis1�-fis �lT&e-ZR\ufivRs�fiY[h5vÓï&Y[\ufis
d5ZR^Ò]-vÓT&\[Zw�Vs1fis:OtSFZwf×�P]-Yu¥u¦É�PZwfLU¤fcd5ZR^Ò]-vÓT&\[Zw�Vs1fisÉ]-s5\ufiYuU[]1¥u¦5\ufis6�FYu·V�4fis/È±fiYu�-fisÉfiz?fisP_
y T&vRvwUcZR^ �PY[ZR\[\ufis��lT&e-ZR\ufiv:z?fLU¤¥u¦-Y[Zwfizgfis:O

� SkTVU±�rZwfiY[\ufF�lT&e-ZR\ufivgzgfØybT&��\×U[Zw¥¤¦J^/ZR\c�-fisd5ZR^H]-vÓT&\[Zw�Vs1fis��L]-^ W:Y¤T&s1Uue?�VY[\uU[§PU[\ufi^�OPo;U
Èc]-Yu�-fis��LÈ´fiZqS�fLU[ZR��st�4�VYuU¤¥u¦-vÓï&�4fâ]-st\ufiYuU[]1¥¤¦t\k]-s1��4fiY[��vRZw¥u¦1fis:OgSFZwfHo�Y[�4fiz-s-ZwUuU¤fÒU[ZRs1�
¦-ZwfiYX�1T&Y[�4fLU[\ufivRvR\�O

� �lT&e-ZR\ufivly{�-sPyâÈcZw�P^@fi\U[Zw¥u¦��-fis�d5ZR^Ò]-vÓT&\[Zw�Vs1fis0�-fLU6�L]-hr�-sPy�\[ZR�4fis0d5e?fihr\[Yu�V^@fi\ufiYuU�OxX]1¥u¦¦-ZwfiY�Èc]-Yu�-fis��LÈ´fiZ#^@·V��vRZw¥u¦1fÒSFfLUuZR��s1Uc^/ZR\ufiZRs|T&s1�-fiY8�4fiY[��vRZw¥¤¦1fis:O
� ��^®UufL¥u¦1U[\ufis©�lT&e-ZR\ufivqÈ±fiYu�-fis©�PZwfÒ�4fiÈ±�Vs-s1fis1fis=o�Y[�4fiz-s-ZwUuU¤fÒ�L]1U T&^/^@fis-�4fØybT&��\k]-s1�
zgfiÈ´fiY[\ufi\�O|SFfLUuÈ´fiZR\ufiYufis�ÈcZRYu��fiZRs�xX]1U[z-vRZw¥uh�T&]Py#s1�r¥u¦��&÷¡fis1f��-Y¤T&�4fis�]-s1�6~�Yu�Vz-vwfi^`_
Uu\ufivRvR]-s-�4fis�4fi�4fizgfis:O
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��sÉ�PZwfLUufi^³�lT&e-ZR\ufivÆÈcZRYu�É�1TVU�~;Y[ZRs-�LZReJ�-fLU��£T&ZRs-��fiY´�Ffi]-\[Y[ZRs1�V^ÉTVUuUufis�oqpPe?fiY[ZR^@fis5\uU��4�VY[�4fØ_
U[\ufivRvR\��P�1TâfLU×U[Zw¥u¦6zgfiZg�kx�Wc�X�����r�-fi^ �4fie-vÓT&s5\ufis�kxXY[vwU[Y[]-¦1f�Wc�8��\[ZR]-^Ë�Ffi]-\[Y[ZRs1�/oqpPe?fiY[Zø_
^@fist\��4]-^ fiZRs1fisÉx8]Py�z|T&]`��vwfiZw¥u¦1fiY±�-]-s-h5\[Zw�Vs1UuÈ´fiZwUufc¦|T&s1�-fivR\�OrÌÆ]-s|ïV¥u¦1U[\;ÈcZRYu�/�1TVU�W:Y[ZR\[ZR]-^`_�¡_!d5egfih5\[Y[]-^ãfiY[vÓï&]-\ufiY[\l]-s1�£�4fi��fiZR��\lÈcZwf/�PZwf@�Ffi]-\[Y[ZRs1�V^ÉTVUuUuf/�1TVU��:_!d5e?fihr\[Y[]-^�ZR^�o�s1�r_
e-]-s-hr\uU[z?fiYufiZw¥¤¦ z?fLfiZRs=z1]-��\�O#¨©fiZR\ufiY[¦-ZRs ÈcZRYu���PZwfÉ¨CZRY[hr]-s-�4U[È´fiZwU¤fJ�-fLU`�£T&ZRs-��fiY/d5egfih5\[Yu�&_
^@fi\ufiYuU - ��x8��_�oq_��'ZRvR\ufiY^.qfiY[vÓï&]-\ufiY[\�O4S�fis/x8z1Uu¥¤¦-vR]-�l�-fLU��lT&e-ZR\ufivwU�z-ZRvw�-fis/�PZwf×e-¦t§PU[ZRh�T&vRZwUu¥u¦1f���V\[ZR�VT&\[Zw�Vs@fiZRs1fLUqs1fi]1fis@oqpPegfiY[ZR^@fist\uU��4U¤��ÈcZwfc�PZwfc«×fLUu¥u¦-YufiZRz-]-s-�Ò�-fiYq�X�V^/e?�Vs1fis5\ufisJfiZRs1fiY
Uu�Vvw¥¤¦1fisx8e-e|T&Y¤T&\[]-Y�O

ªR«^¬ �®°¯²±<³j´6µ'´U¶�·¹¸8ºx¸�»½¼<¾�¿�µ'³À¶i·
SkTVUHs1fi]-\[Yu�Vs1fis-YufiZw¥¤¦1f6¨=TVUuUufiYuU[\u�QÁÉU¤�V\u�Ve W	Y[ZR\[ZR]-^å]-s5\ufiY[vRZwfi��\/�-fi^Â� E _!Ì?fiY²y T&vRv��:zgfiZ´�-fi^
U[Zw¥¤¦JfiZRsJ�Ffi]-\[Yu�VsÉZR^ x×\u�V^/h4fiY[sJ]-s5\ufiY±o;^/ZwUuU[Zw�VsJfiZRs1fLU´o�vwfihr\[Yu�Vs1U´]-s1�JfiZRs1fLU�o�vwfihr\[Yu�Vs|T&sP_
\[ZRs1fi]-\[Y[ZRs1��UXZRs�fiZRs~�Yu�V\u�Vs�]-^ÒÈ±T&s1�-fivR\�OgSFZwfk�kfiY[s-vÓTV�P]-s-�4U[��T&¦-v�Ì�fiY[¦1·V¦5\XU[Zw¥¤¦�T&vwUu�`]-^¢Q��
È±ï&¦-Yufis1���PZwfl�£TVUuUufis-��T&¦-v:x�h4�Vs1U[\¤T&st\Xz-vwfiZRz-\��
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xXs �PZwfLUufiY`�1�VY[^@fivcfiY[h4fis-st\`^ÉT&s��q�1T&�£fLUâUuZw¥u¦ z?fiZ×fiZRs1fi^Ä�:_!Ì?fiY²ybT&vRv×]-^ífiZRs1fis SFYufiZRh4·VY²_
egfiY[��fiY²ybT&vRv1¦|T&s1�-fivR\�O5��T&s@fiY[È×T&Y[\ufi\´�1T&¦1fiY±fiZRs@h4�Vst\[ZRs5]-ZwfiY[vRZw¥u¦1fLUco�vwfihr\[Yu�Vs1fis1U[egfih5\[Y[]-^�O5SXZwf
�4fis|T&]1fÉ�|�VY[s��-fLU/d5e?fihr\[Y[]-^@UlzgfiY[]-¦t\`T&]Pyc�|fiY[^/ZwU`���Vvw�-fis1fiY`�8fi�4fiv�]-s1�©vÓï&��\HU[Zw¥¤¦=\[¦1fL�&_
Yufi\[ZwUu¥¤¦©�P]-Yu¥u¦©�PZwf`~�¦|TVUufis-Y¤T&]-^@�PZw¥¤¦t\uf��-fiYF^@·V��vRZw¥¤¦1fis=o�s1�P�L]1U[\¤ï&s1�-f/�-fLUko;vwfih5\[Yu�Vs1U�]-s1�
�-fLUF�Xfi]-\[Y[ZRs1��U�]-s1���1TVUR[X]|TV�PY¤T&\k�-fLU��kfiY[s-^ÉT&\[Y[Zøp-fivwfi^@fist\uUÅ� Æ{� � zgfLUu¥¤¦-YufiZRz?fis:O?�'�-YF�1TVU
d5egfih5\[Y[]-^ �-fiYchrZRs1fi\[ZwUu¥¤¦1fis�o�s1fiY[��ZwfÒ�-fiY�o�vwfih5\[Yu�Vs1fis�o���ZRvR\8�1T&s-s��
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ÍCÎÍCÏ 1ÑÐ �Ò ��Ó ~ FÔ8Õ G �Ö � I�×AØ � 3�Ù½Ú^@½� ÛÜ� �DÝ 3�Þ T Ï @�ßpà Ï ! �  ~ �Dá à Ï�â % Ï áOã 3 Ïkâ % Ï @ � % � �L ~ F- NPOnNA.
^/ZR\a� Ð Ò �1�1fiY[^/Zåä5�8�Ve-e-vR]-s-�4Uuh4�Vs1U[\¤T&st\ufÙ Ú �|�×T&z-z-ZRzg�wät¨ÚZRs-h4fivÛo�-�kfiY[s-^ÉT&\[Y[ZøpPfivwfi^@fis5\Ý �-�|fiY[^/Zåä5�-]-s-h5\[Zw�VsÏ â ���jä5o�s1�Pe-]-s-hr\�  �=� L �1��]-¦1fi^ÉTVU¤Uufk�-fLU�o�vwfihr\[Yu�Vs1U�]-s1���-fLU8�Xfi]-\[Y[ZRs1��U�O
SFZwfH�4fLUu]1¥u¦t\uf`�Ffi]-\[Y[ZRs1�V^ÉTVUuUufâ�4fi¦t\F¦-ZwfiYkût]|TV�PY¤T&\[ZwU¤¥u¦ÍfiZRs��Æ�PZwf/µXz1UufiY[��T&z-vwfÒ�-fiY�îXst\ufiYuU[]P_
¥u¦5]-s-�J�-fLU�W	Y[ZR\[ZR]-^`_��¡_!d5egfih5\[Y[]-^@UFZwU[\8T&vwUu�0� �L ~ F O
��s��FvwfiZw¥¤¦t]-s-� - NPOnNA.�ÈcZRYu�6�-fiY8Ì?fiY²ybT&vRvgfiZRs1fLU�n s|TV¥uhr\ufis�x×\u�V^/h4fiY[s1U�nPz?fLU¤¥u¦-Y[Zwfizgfis��PT&vwU°[X]1fivø_vwf��PZwfist\×ZRs���T&ZRs-��]-s1�6W:Yu�VZR\uUuhZY[fL�-�5¥¤¦�^@�Vvwfihr]-vÓT&YufLUcW:Y[ZR\[ZR]-^�O|S�TH¦-ZwfiYcö8�-vRvwfis1fivwfihr\[Yu�Vs1fis
T&]Py�\[Yufi\ufis��t^Ò]-�Ò�1TVU±d5egfihr\[Y[]-^³^@�r�PZø¬1�LZwfiY[\´È±fiYu�-fis:O5SFZwf8o;vwfih5\[Yu�Vs1fis�h4·Vs-s1fisJs1fizgfisÉ�-fi^
�FY[]-s1�P�L]1U[\¤T&s1�6T&]1¥u¦6T&s-�4fiYufi��\uf�ÌÆ]1Uu\¤ï&s1�-f8�-fLU�W#�5¥¤¦t\ufiY[h4fiY[s1U×zgfLUufi\[��fis:OtSFZwfc¨=T&¦-YuU¤¥u¦1fiZRsP_
vRZw¥u¦-h4fiZR\´�1TÅy{�-Y�h�T&s-s`^/ZR\;ö8ZRvøybf×�-fiY°n U[]1�-�-fisÉT&e-e-Yu�LpPZR^ÉT&\[Zw�Vs�n _���fi\[¦1�r�-f�zgfiYufL¥u¦-s1fi\�È´fiYu�-fis:O
«×fiZ´�PZwfLUufiYâ�Fï&¦1fiY[]-s-���4fi¦t\â^ÉT&s �1TL�4�Vs�T&]1U��	�1T&���PZwfÉîX^HÈ±T&s1�PvR]-s-�©�-fLUâ�kfiY[s1UâUu¥u¦-s1fivRv
�4fi�4fist�-zgfiY`�-fis=ZRs��-fiYâo�vwfihr\[Yu�Vs1fis-¦t�-vRvwf��4�VY[�4fi¦1fis1�-fis�~�Yu�V��fLUuUufis�ZwU[\��:�¡O ¦:O	y{�-YH�PZwfJö8�-vø_
vwfis1fivwfihr\[Yu�Vs1fisÍï&s1�-fiY[\kU[Zw¥¤¦��PZwfÒ�kfiY[s-vÓTV�P]-s-�4U[��T&¦-v�e-vw·V\[�LvRZw¥u¦:OgSFZwfÒ¨=T&¦-YuUu¥u¦1fiZRs-vRZw¥¤¦-h4fiZR\ky{�-Y
fiZRs1fisùXz?fiY[�tT&s-�ÉZ & s�vÓï&��\8U[Zw¥¤¦�^/ZR\8öXZRvøy�fk�-fLU�ùXzgfiY[vÓT&e-e-ZRst\ufi��Y¤T&vwU

æeç?è Òêé 1��ìëîí Òêé � í ç�ï � � - NPOn�A.
�P]-Yu¥u¦�o�ZRs1U¤fi\[��fis �-fiYâ¨©fivRvwfisPy�]-s-h5\[Zw�Vs\í ç �4�VY`�-fis�Ì?fiY²y T&vRv´]-s1� �-fis ^@·V��vRZw¥u¦1fis�o�s1�P�L]P_
U[\¤ï&s1�-fis2í Ò é zgfiYufL¥u¦-s1fis:OSkT&^/ZR\8fiY[��ZRz-\8U[Zw¥¤¦�1TVUXd5egfih5\[Y[]-^�fiZRs1fLU8W:Y[ZR\[ZR]-^ÉT&\u�V^@UF�r�-fiYc_ ^@�Vvwfih5�-vwUFT&]1U��-fiYFd5]-^/^@f
�-fiY'^/ZR\	¨ ç?è Ò é �4fiÈcZw¥u¦5\ufi\ufis@o�ZRs-��fivwU[egfih5\[Yufis`�-fiYqÌ?fiY²y ï&vRvwf�ZRsâ�PZwf�^@·V��vRZw¥¤¦1fis/o�s1�P�L]1U[\¤ï&s1�-f��È´�VzgfiZ#T&]1¥¤¦��8�Vs5\[ZRst]-]-^@U[�L]1Uu\¤ï&s1�-fÒzgfiY[�1¥uhPU[Zw¥¤¦t\[ZR��\8È±fiYu�-fis��

ÍìÎÍìÏ 1 ~`ðQñóò�ô B�� Ûõ� � Ý 3�Þ T Ï @�ß+3 Ï ! �  ~ � @ �^öø÷ ç?è Ò éDù ö ã ù �ö % � �L ~ F - NPO ªì.
^/ZR\ ù ö 1 Ï â % } ö % Ï O
��sx8z-z:O - NPORQ�.×ZwU[\X�-fi]-\[vRZw¥u¦£�-fiYXo�ZRs=z1]-�6�-fiYX�Ffi]-\[Y[ZRs1�V^ÉTVUuUufâT&]Py��-fis�o�s1�Pe-]-s-hr\uU[zgfiYufiZw¥u¦�-fLUM�¡_!d5e?fihr\[Y[]-^@U´�L]JfiY[h4fis-s1fis:OrSXZwfX�ZRs1�-fLUu\ufis1fiY[��ZwfX�-fLU±fi^/ZR\[\[ZwfiY[\ufis��Ffi]-\[Y[ZRs1��U´z?fi\[Y¤ï&��\� L ¥ � �t�PZwfLUufiYcxXst\ufiZRvg�-fiY�Ì?fiY²y T&vRvwUufis1fiY[��Zwf�U[\ufi¦5\±�-fi^ y�YufiZRÈ´fiYu�-fis1�-fis�o�vwfihr\[Yu�Vs6s-Zw¥u¦t\×^@fi¦-Y
�L]-Y�Ñ;fiY²y��-��]-s-���1Uu�/�1T&�É�1TVUFd5e?fihr\[Y[]-^ �4�VY8�-fi^ o�s1�Pe-]-s-hr\Xo â T&z-z-Y[Zw¥u¦t\�O



Ç�fêdAf�ó�»k¾©½'ÁX¸i½'¸&ô�ÈxúÙa�ú ¾�c�À�bÉ½'Á`ô�È �

0

25

50

75

100

30 25 20 15 10 5 0(d
N

(0
)-

dN
(1

0)
)/

dE
 [a

.u
.]

E0-E [eV]

0

200

400

600

800

dN
/d

E
 [a

.u
.]

û

mν = 0 eV/c2
mν = 10 eV/c2

üZýÀýÀþ ÿ��������	��
������þ��������������8þ����������������'ÿ ÿ �����"!$#$%Àþ��&���&���&�'���&�(����þ�����)*�+!$!$��
-,/.�0�12+3547680$9;:70=<><?:A@B9;:C2�0=4ADE1F2�G+H+1FIJ:K9L.�0=470=@BMKNO2�0$9QP�4R@S:R@>H+TVUXWZY�[&G�0=I�:R47H+T�9]\_^+4/`=ab0=@(381+680�1+c8TdTd0=1F0e 0=H+:R47@S1+cJT�38979L0�1�f8c81hg�H+1F2ji�g�0lknm�olTpHF1J:70=470=1rqb@><>2O@>9L:s2+@S0VtQ@Su�0�4R0�1+`d2�0=4/.�0�@>2�0�1v[&G�0=I�U:R470=1�wx2�@>0O[&@S6J1F3":7H+4V0=@>1+0=4d0=1�2�<S@BMKN+0�1'y�Ulz{H+NF0=T�38979L0|35H�\_6J0}:74738680=1(m~[&@>0|@>9L:�@S1�2�0=4 eQ� N+0�2�0�9W-Y�D 1�2�G+H+1+I�:70�9A38Tn9L: � 47I�9;:70=1�w&fJ0=4K9RMKN&a{@>1F2�0}:��;0�2+c&MKN�1+@>47680=1�2�a�cV6J381+`8m
o�ZRs1f�Ñ;�VY¤T&]1UuU¤fi\[�L]-s-�/y{�-YcfiZRs1fk«×fLU[\[ZR^/^Ò]-s-�J�-fiYc�Xfi]-\[Y[ZRs1�V^ÉTVU¤UufkZwU[\c�PZwf��4fis|T&]1f�Ñ;fiY[^@fLU²_
U[]-s-�`�-fLU �:_!d5e?fihr\[Y[]-^@U±ZR^ o�s1�Pe-]-s-hr\uU[zgfiYufiZw¥u¦��-T&vwUu�â�-�VY[\��tÈ±�Ò�PZwfkÌgï&¦-vRY¤T&\uf	�=��}� hrvwfiZRsJZwU[\�OöXZwfiY¤T&]1U�fiY[�4fiz?fis�U[Zw¥u¦�PZwflÑ;�VY[\ufiZRvwfk�4�VsW:Y[ZR\[ZR]-^®T&vwU�o�vwfihr\[Yu�Vs1fis1ût]1fivRvwf��
� SFZwf`o�s1�Pe-]-s-hr\uUufis1fiY[��Zwf`ZwU[\F^/ZR\ko â 1Ü55��7?��h4f Ñ³s-ZwfL�PY[ZR���¡Uu�J�1T&�6�-fiYlT&]Py´�PZwf`�Xfi]P_\[Y[ZRs1�V^ÉTVU¤UuflUufis1U[ZR\[ZR�4fHW	fiZRv	�-fLUXd5egfihr\[Y[]-^@U�YufivÓT&\[ZR�6��Yu�V�@ZwU[\�O
� W	Y[ZR\[ZR]-^�¦|T&\lfiZRs1f`hr]-Y[��fâö�T&vRztÈ±fiY[\uU[��fiZR\H�4�Vs�Q�NPOn�É�tT&¦-Yufis��:È´�r�P]-Yu¥u¦©¦1�V¦1fÉÌgï&¦-vRY¤TÅ_
\ufis�zgfiZ#fiZRs1fiY��4fiY[ZRs-�4fis�[X]1fivRvw�PZw¥¤h4f/fiY[YufiZw¥u¦5\kÈ´fiYu�-fis£h4·Vs-s1fis:OÆSFZwfLUFZwU[\XÈcZw¥u¦t\[ZR���¡�1T
ZRsC¦1�V¦1fis [X]1fivRvw�PZw¥¤h4fisñ�4fiYuU[\¤ï&Y[h5\�o�s1fiY[��Zwfi�4fiY[vR]1U[\ufÍT&]Py�\[Yufi\ufis��´�PZwf��1TVU�d5egfih5\[Y[]-^
�4fiY²yb�VY[^@fis:O

� SFZwf�o�s1�P�L]1U[\¤ï&s1�-fk�-fLU×W	Y[ZR\[ZR]-^/��fiY²ybT&vRvwUcvÓTVU¤Uufis�UuZw¥u¦6z?fiYufL¥¤¦-s1fis��PÈ±TVU±y��-Y±�PZwfF\[¦1fL�VYufØ_\[ZwU¤¥u¦1fl«×fLUu¥¤¦-YufiZRz-]-s-� - �Fv O - NPO ªì.].c�-fLUXd5e?fihr\[Y[]-^@U�ÈcZw¥¤¦t\[ZR�JZwU[\�O
xX]1Ul�PZwfLUufis©«×fL�PZRs-��]-s-�4fis�fiY[�4fizgfis=U[Zw¥¤¦=x8sPyb�VYu�-fiY[]-s-�4fis�T&s©�-fis=xX]Py�z|T&]©fiZRs1fLUHoqpPe?fiY[Zø_^@fist\uU��
� xXhr��fie-\[ZwfiY[\ufiYX�XT&]-^ÒÈcZRs-h4fiv��xX]Py'�FY[]-s1���-fiY�s-ZwfL�PY[ZR�4fisÌgï&¦-vRY¤T&\ufXZR^ o�s1�Pe-]-s-hr\uU[zgfiYufiZw¥u¦��-fLUM�¡_!d5e?fihr\[Y[]-^@U±^H]-�
�1TVU8d5egfihr\[Yu�V^@fi\ufiY�fiZRs1fis�^@·V��vRZw¥u¦1U[\���Yu�V�4fisT&hr��fie-\[ZwfiY[\ufis��XT&]-^ÒÈcZRs-h4fiv#T&]Py�È´fiZwUufis:O
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� o;s1fiY[��Zwf�T&]=z|·�U[]-s-���SFZwf±o�s1fiY[��Zwf�T&]=z|·�U[]-s-�lUu�VvRvR\uf´ZR^�«±fiYufiZw¥¤¦â�-fiYqU[\¤T&\[ZwU[\[ZwU¤¥u¦1fis/o�^/eP¬1s1�PvRZw¥u¦-h4fiZR\uUu��Yufis-��f
y��-Y´�PZwfX�Xfi]-\[Y[ZRs1�V^ÉTVU¤Uuf8vRZwfi�4fis��PT&]Py:�PZwf8^ÉT&s�Uufis1U[ZR\[ZR�@UufiZRsÉÈcZRvRv O5SFZwfLU±fist\uU[e-Y[Zw¥¤¦t\×z?fiZ
fiZRs1fiY�o�^/eP¬1s1�PvRZw¥¤¦-h4fiZR\±T&]PyW���L��=� N *Du v I � fiZRs1fiYqYufivÓT&\[ZR�4fis@x8]=z|·�U[]-s-���]�� �4�VsÉ5D;�E�F4O

� îXst\ufiY[��Y[]-s1���-SkTVU�d5egfih5\[Yu�V^@fi\ufiYcUu�VvRvR\ufFZR^Ë«±fi\[Y[Zwfiz�fiZRs1fX^@·V��vRZw¥u¦1U[\c�4fiY[ZRs-�4f�îXst\ufiY²_
��Y[]-s1�P��ï&¦-vRY¤T&\uf`T&]Py�È´fiZwUufis:O

SkTVU�ZRsÉ�£T&ZRs-�8fistÈcZw¥¤h4fivR\ufld5e?fihr\[Yu�V^@fi\ufiY��4�1TVU;ZR^³s|ïV¥u¦1U[\ufis�x8z1Uu¥¤¦-s-ZR\[\�zgfLUu¥u¦-Y[Zwfizgfis@ÈcZRYu���
fist\uUue-Y[Zw¥u¦t\��PZwfLUufisxXsPyb�VYu�-fiY[]-s-�4fis:O

ªR«6ª �'��¼Å¾�³j´U· ¾{��µ'¾{�}�H¾�³p� ¶|����®°¶
SkTVU��£T&ZRs-��fiY8oqpPe?fiY[ZR^@fis5\8zgfLU[\ufi¦t\�ZR^ È±fLUufist\[vRZw¥¤¦1fis©T&]1U��PYufiZ	W	fiZRvwfis��
� �-fiYXW:Y[ZR\[ZR]-^@û5]1fivRvwf
� �-fi^®d5e?fihr\[Yu�V^@fi\ufiY
� �-fi^�SFfi\ufihr\u�VY

��^ È´fiZR\ufiYufis�Ñ;fiY[vÓT&]Py;ÈcZRYu���1TVU8~�Y[ZRs-�LZRe��-fLUFd5egfih5\[Yu�V^@fi\ufiYuU��|�1TVUXT&]Py��-fiY8^ÉT&��s1fi\[ZwU¤¥u¦1fis��
TV�PZÓT&z|T&\[ZwUu¥¤¦1fis£�X�VvRvRZR^ÉT&\[Zw�Vs�^/ZR\FfiZRs1fi^ s|TV¥¤¦Py��VvR�4fis1�-fisÍfivwfihr\[Yu��U[\¤T&\[ZwUu¥u¦1fis£�'ZRvR\ufiY8zgfiY[]-¦t\��
fiY[vÓï&]-\ufiY[\�O1«×fiZ:�-fiYcW:Y[ZR\[ZR]-^@û5]1fivRvwfl¦|T&s1�-fivR\8fLUcUuZw¥u¦�]-^ fiZRs1fis�Uu¥¤¦1�5¥¤h5h4�Vs1�-fis1U[ZwfiY[\ufis�W:Y[ZR\[Zø_
]-^`¬1vR^��g�-fiY�T&]PyFQ�OnÔÉ� �4fih5�-¦-vR\FÈcZRYu�¡O SFZwfLUufiYk�'ZRvR^�¦|T&\kfiZRs1fis£SX]-Yu¥¤¦-^@fLUuUufiY��4�Vs Q��/^/^
]-s1��fiZRs1fX�P]-Yu¥¤¦1Uu¥u¦-s-ZR\[\[vRZw¥¤¦1flSFZw¥uh4fX�4�VsJªt}�¶����5�PZwfLU´fis5\uU[e-Y[Zw¥u¦5\�fiZRs1fiY±xXhr\[ZR�5ZR\¤ï&\±�4�VsJfi\�È±T
N�¶Ò^J�´Z O-S�fiY×S�fi\ufihr\u�VY×ZwU[\cfiZRs1f8y��-sP÷:TV¥u¦�Uufi��^@fis5\[ZwfiY[\ufÒd5Zø_�SFZw�5�-f��wY[fL�-fLUc�PZwfLUufiY8drfi��^@fist\uf
¦|T&\×fiZRs1fX�'vÓïV¥u¦1fX�4�Vs£Q8¥i^ � OrSXZwfXo�s1fiY[��Zwf�T&]=z|·�U[]-s-�@�-fLU±S�fi\ufih5\u�VYuU±zgfi\[Y¤ï&��\±fi\�È±T�Q�O ªHh4f�Ñ- �'¨ÚöF��.ØO1S�fiY8S�fi\ufih5\u�VY�ÈcZRYu��^/ZR\XfiZRs1fiYFd5\¤T&s1�1T&Yu�-fivwfihr\[Yu�Vs-ZRh�T&]1U[�4fivwfLUufis:OÆx8]Py�fiZRs1fH�-fØ_\¤T&ZRvRvRZwfiY[\ufl«×fLUu¥¤¦-YufiZRz-]-s-�É�-fiYk[X]1fivRvwf�]-s1���-fLUcSFfi\ufihr\u�VYuUcÈcZRYu��T&s��PZwfLUufiY8d5\ufivRvwf��4fiY[�LZw¥u¦5\ufi\
]-s1�6y��-Y�fiZRs1fk�4fis|T&]1fl«×fLUu¥¤¦-YufiZRz-]-s-��T&]Py�� «±�VY¤¶�¶8�	�4fiY[ÈcZwfLUufis:O
�]���{�L� �h�F�L Q¡��;¢¤£A¥(¦¨§ª©'«r¬$�¬�®��R¯l°�¥��
SFZwfJ�1]-s-h5\[Zw�Vs1U[È±fiZwUuf6�-fLUÒ��x8��_�oq_��'ZRvR\ufiYuU`z|TVU[ZwfiY[\/T&]Py8�-fiYâùXzgfiY[vÓT&�4fiY[]-s-��^ÉT&��s1fi\[ZwU¤¥u¦1fiY
]-s1�6fivwfih5\[Yu��Uu\¤T&\[ZwUu¥u¦1fiY��1fivw�-fiY - U[Zwfi¦1f�xXz-z:OrNPOnN`TA.ØOrSkTVU´�L]-Yc��ZR\[\ufivwfiz?fis1f��-fLU�d5egfih5\[Yu�V^@fØ_\ufiYuU±U[§5^/^@fi\[Y[ZwU¤¥u¦1f���T&��s1fi\²ybfivw�JÈcZRYu�É�4�Vs��LÈ´fiZgU[]-e-Y¤T&vwfiZR\ufis1�-fis�dr�Vvwfis1�VZw�-fis�fiY[��fi]-��\�O5SkTVU
fivwfihr\[Y[ZwUu¥u¦1f@�|fivw���:�1TVUkY¤TV�PZÓT&vwU[§r^/^@fi\[Y[ZwUu¥u¦ ZwU[\��gÈcZRYu�Í�P]-Yu¥¤¦ ÌÆ§rvRZRs1�-fiYufivwfih5\[Yu�r�-fis�fiY[��fi]-��\��
�PZwfl�-fis�^ÉT&��s1fi\[ZwUu¥¤¦1fis��'vR]-�4Uu¥¤¦-vÓT&]1¥u¦�]-^/�4fiz?fis:O
��^ vRZRs-h4fis ��T&��s1fi\ufisñzgfØ¬1s1�-fi\�UuZw¥u¦ÚZR^ �£T&��s1fi\²y�fivw�²±�³C�PZwfZwUu�V\[Yu�Ve T&z1U[\[Y¤T&¦-vwfis1�-fx�¡_[X]1fivRvwf�O:o�vwfihr\[Yu�Vs1fis��:�PZwf/ZRs©�-fisÍ�4�VYu�-fiYufis�öFT&vRz-Y¤T&]-^ãT&]1Uu\[Yufi\ufis��¡È´fiYu�-fis Uu��T&]Py�ÌÆ§rh5vw�&_
\[Yu�Vstz|T&¦-s1fis6]-^Ë�PZwf8�£T&��s1fi\²y�fivw�PvRZRs-Zwfis6�4fi�LÈc]-s-�4fis:OPSkTl�1TVU±��T&��s1fi\²ybfivw�J�L]-Y×d5egfih5\[Yu�V^@fØ_
\ufiY[^/ZR\[\ufl¦-ZRsT&z-s-ZR^/^Ò\��|ÈcZRY[hr\�fiZRs1fÒ�FY¤TV�PZwfis5\ufis-h5Y¤TÅy�\´Ýbµ 1 ´¶ à ´· B ´± á T - NPOnmA.
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\[Yu�Vs1fis/^/ZR\�fis1U[e-YufL¥u¦1fis1�-fiY�h5ZRs1fi\[ZwUu¥¤¦1fiY���ZRs1�-fLU[\ufis1fiY[��Zwf×�-z?fiY[ÈcZRs1�-fis/h4·Vs-s1fis��4T&s|T&vR§PU[ZwfiY[\�O
o�ZRs1f/È±fiZR\ufiYufÉxX]Py{�tT&zgf/�-fLUHfivwfihr\[Y[ZwUu¥¤¦1fis=�1fivw�-fLUlZwUu\HfLU��¡�1TÅy��-Yk�L]=Uu�VY[�4fis��:�1T&��PZwf/o;vwfiht_\[Yu�Vs1fistzgfiÈ´fi��]-s-� TV�PZÓT&z|T&\[ZwUu¥u¦�z-vwfiZRz-\5Ö��PZwfLU`ZwU[\Ò�4fiÈ×ï&¦-Y[vwfiZwU[\ufi\��;È±fis-s��PZwf	×8s1�-fiY[]-s-�©�-fLU
�£T&��s1fi\²y�fivw�-fLU�e-Yu�ÒÌÆ§5hrvw�V\[Yu�Vst]-^/vÓT&]Py �{ØØ ¦-ZRs-YufiZw¥u¦1fis1�Jh5vwfiZRs@ZwUu\�O�î8s5\ufiY´�PZwfLUufisÉ«×fL�PZRs-��]-sP_
�4fis�ZwU[\±�1TVU×~�Yu�r�P]-hr\±�-fLU±YufivÓT&\[ZR�rZwU[\[ZwUu¥u¦1fis��|T&hr\u�VYuU/Ù�^/ZR\±�-fi^ «×fi\[Y¤T&�`�-fLU´^ÉT&��s1fi\[ZwU¤¥u¦1fis
���V^@fist\uU�� ´· �-�-fiY�o�vwfih5\[Yu�Vs1fis�h4�Vs1U[\¤T&st\�� �tTV¥�}�NQ���

Ù<B · 1 ß � ÚÔQ�  ± 1Úh4�Vs1U[\�O - NPOn¯A.
��^�s-Zw¥u¦5\[YufivÓT&\[ZR�5ZwU[\[ZwU¤¥u¦1fis@�|T&vRv - y{�-Y'o�vwfih5\[Yu�Vs1fis`T&]1U#�-fi^0W:Y[ZR\[ZR]-^`_��¡_!Ì?fiY²y T&vRvPZwU[\xÙO1 587 ;8�|Û



Q�¶ bk»½c;¸L½'À;¼�Ç�f�ó8»�¾ÉÈ�»F¸�¹kÂ?À;Á�À�ÊRc;À;ÁX¸ËÈ�À;¹/½�ô'¹XóÌbk»8½'Á8¸!¹
5�.±��ZRvR\��1T&¦1fiY8y{�-Y��PZwfk«×fi�LZwfi¦t]-s-���LÈcZwUu¥¤¦1fiso�s1fiY[��Zwfl]-s1���T&��s1fi\²ybfivw�-U[\¤ï&Y[h4f��

Ï Ú Ò 1 Ï Ú ç B ± Ò± ç 7 - NPOð��.
SFZwf×o�s1fiY[��Zwf��-fiY�o�vwfihr\[Yu�Vs1fis@vRZwfi��\�T&vwUu�FZRs/�-fiY´d5e?fihr\[Yu�V^@fi\ufiY[^/ZR\[\uf - zgfiZ-±VÜ �>Ý .`�&z?fiZ-fiZRs1fi^Ñ;fiY[¦|ï&vR\[s-ZwU*ÞZßZà éÞ ßZáÍâ Û �F â]â]â �4y TVU[\×T&]1UuUu¥u¦-vRZwfi��vRZw¥¤¦�T&vwU×~'T&Y¤T&vRvwfivwfis1fiY[��Zwfl�4�VY�Or�'�-Y×�PZwfXxX]=z|·�U[]-s-��-fLUXd5egfih5\[Yu�V^@fi\ufiYuU�y��VvR��\��

ã Ï 1 Ï Ú ÒRä åAæ7ç 1 Ï â B ± å ç ö± åAæ7ç Ûe��7?� *Du - NPOn}A.
È´�VzgfiZ×o â �PZwf�d5\¤T&Y[\ufis1fiY[��Zwf�]-s1���1T&^/ZR\â�PZwfÉ^ÉTÅprZR^ÉT&vwf�o�s1fiY[��ZwfJZRs��-fiY`ÌÆ§rhrvw�V\[Yu�VstzgfiÈ´fØ_
��]-s-�@ZwU[\�O

SkTVU6z?fiYufiZR\uU�fiY[È×ï&¦-st\uf ��fi�4fis-e?�V\ufis5\[ZÓT&vHUu�VY[��\6st]-s��1TÅy��-Y��c�1T&� st]-Yo;vwfih5\[Yu�Vs1fis��-fiYufis
~qT&Y¤T&vRvwfivwfis1fiY[��ZwfH��Yu·V�4fiY�T&vwU��1TVU�fivwfihr\[Y[ZwUu¥u¦1f`��fi�4fis-e?�V\ufis5\[ZÓT&v % |�� â

Ï�è Ò 1 Ïkâ % Ï Ú Ò ï % |�B8� â - NPOnÔA.
ZwU[\��L�PZwf;fivwfihr\[Y[ZwUu¥¤¦1f;x8s|T&vR§PU[ZwfiYufizgfis1f�e|TVUuU[ZwfiYufisH]-s1���L]-^ S�fi\ufih5\u�VY:ZR^ YufL¥u¦t\ufis/d5e?fihr\[Yu�V^@fi\ufiY²_
dr�Vvwfis1�VZw�-fis�4fivÓT&s-�4fis�h4·Vs-s1fis:O

SkTVU±Ñ;fiY[¦|ï&vR\[s-ZwU±�-fiY×�4�Vs6�-fiY�[X]1fivRvwfF^/ZR\×fiZRs1fiY´zgfLU[\[ZR^/^Ò\ufis�d5\¤T&Y[\ufis1fiY[��Zwf½KCékfi^/ZR\[\[ZwfiY[\ufis
o�vwfihr\[Yu�Vs1fis��	�PZwf@�1TVUHx8s|T&vR§PU[ZwfiY[eg�V\ufist\[ZÓT&v��-zgfiY[ÈcZRs1�-fis��:�L]=T&vRvwfis=�4�Vs=�-fiY�[X]1fivRvwf/ZRs©�-fis
�4�VYu�-fiYufis£öFT&vRz-Y¤T&]-^®fi^/ZR\[\[ZwfiY[\ufisÍo�vwfih5\[Yu�Vs1fis��?ÈcZRYu���P]-Yu¥u¦Í�PZwfHUu�V�1OÆW:Y¤T&s1U[^/ZwU¤U[Zw�Vs1U²y�]-s-ht_
\[Zw�Vs�ê ë zgfLUu¥¤¦-Y[Zwfiz?fis:O#SXZwfÉ�PZwf@W:Y¤T&s1U[^/ZwU¤U[Zw�Vs=vRZR^/ZR\[ZwfiYufis1�-fis �|T&hr\u�VYufis�U[ZRs1�ÍÈcZwf@z?fiYufiZR\uU
fiY[È±ï&¦-s5\F�1TVU8x8s|T&vR§PU[ZwfiY[eg�V\ufist\[ZÓT&v��|U¤��ÈcZwfl�PZwfko�vwfihr\[Yu�Vs1fis1û5]1fivRvwf��
� S�fiY/W:Y[ZR\[ZR]-^`¬1vR^úUuZR\[�L\Òs-Zw¥¤¦t\@�PZRYufihr\ÒZR^ä�1fivw�P^ÉTÅpPZR^H]-^ú�-fLU@dr�Vvwfis1�VZw�-fis���Uu�Vs1�-fiY[s
hr]-Y[���1TL�4�VY@ZR^ä�1fivw�ì±�³ - U�OqxXz-z:O - NPOnNA.].ØO�S�TVUây��-¦-Y[\/�1T&�L]����1T&�Í�-fiYÉT&h5��fie-\[ZwfiY[\uf�FT&]-^HÈcZRs-h4fiv¡s-Zw¥¤¦t\�Ô�¶�íczgfi\[Y¤ï&��\��5U¤�Vs1�-fiY[s6�P]-Yu¥¤¦��1TVU�Ñ;fiY[¦|ï&vR\[s-ZwUc�-fLU±��T&��s1fi\²ybfivw�-fLU
T&^ µXY[\6�-fiY�[X]1fivRvwf'±�³��L]-^ ^ÉTÅpPZR^ÉT&vwfisÚ�£T&��s1fi\²y�fivw�-fLU�±VÜCî}ï=zgfLU[\[ZR^/^Ò\JÈcZRYu�¡O
o;vwfih5\[Yu�Vs1fis��-fiYufis�d5\¤T&Y[\�ÈcZRs-h4fiv'��Yu·V�4fiY8U[ZRs1��T&vwU

ð åAæ7ç 1òñ&óUIDØ}ô (¨õ�ö ±d³± åAæ7ç(÷ - NPORQ�¶A.
È±fiYu�-fis�T&vwUu�=�4�VY6�-fi^ d5e?fihr\[Yu�V^@fi\ufiYufiZRs-�tT&s-��^ÉT&��s1fi\[ZwUu¥u¦ñYuf`z|fihr\[ZwfiY[\�O×x8]PyH�PZwfLUuf
¨©fiZwU¤fcÈ´fiYu�-fisÉo;vwfih5\[Yu�Vs1fis6T&]1U[�4fØ¬1vR\ufiY[\��t�PZwfc�PZwf�[X]1fivRvwf�]-st\ufiY;��Yu�V�4fisJ¨CZRs-h4fivRs/]-s1�
�1T&^/ZR\#vÓT&s-�4fisl¨©fi�4fisH]-s1�l¦1�V¦1fisâd5\[Yufi]tÈ×T&¦-YuUu¥u¦1fiZRs-vRZw¥¤¦-h4fiZR\ufis@�4fiY[vÓTVUuUufisl¦|T&zgfis��L]-s1�
U¤�k�-fiY;^@·V��vRZw¥u¦1fXo�s1fiY[��Zwfi�4fiY[vR]1U[\×�-fiY;o�vwfih5\[Yu�Vs1fisJs-ZwfL�PY[ZR�l�4fi¦|T&vR\ufis:O4¨©fis-sÉ^ÉT&s@st]-Y
¨ÚZRs-h4fiv:z-ZwU ð åAæ7ç �L]-vÓï&��\8fiY[��ZRz-\XU[Zw¥u¦fiZRs1fÒT&]Py×Qks1�VY[^/ZwfiY[\ufÒW:Y¤T&s1U[^/ZwU¤U[Zw�Vs1U²y�]-s-h5\[Zw�Vsê âë O

� SFZwfk~qT&Y¤T&vRvwfivwfis1fiY[��ZwfHoÃøùør�-fiY�o�vwfihr\[Yu�Vs1fis�^H]-�ÉZRs�Y[fL�-fi^ ~�]-s-hr\��-fLU8d5e?fihr\[Yu�V^@fi\ufiYuU
eg��U[ZR\[ZR�6UufiZRs:O



Ç�f Ç�f�À�ÊRc;À;ÁX¸ËÈ�À;¹/½'À;¼:¼:À�Á0»/ô"gqò×»/ô Q�Q
SFZwf�W:Y¤T&s1U[^/ZwU¤U[Zw�Vs1U²y�]-s-h5\[Zw�Vs�ZwU[\/Uu�V^/ZR\@fiZRs1f��1]-s-h5\[Zw�Vs��4�Vs��-fiYJd5\¤T&Y[\ufis1fiY[��Zwf��-fiY`o;vwfiht_
\[Yu�Vs1fisñoQ³��´�-fLU6d5\¤T&Y[\�ÈcZRs-h4fivwU ð ³�]-s1�C�1T&^/ZR\6�-fiYJ�£T&��s1fi\²ybfivw�-fiY��LÈcZwU¤¥u¦1fisñ�-fiY�[X]1fivRvwf
]-s1�`�-fiY�d5e?fihr\[Yu�V^@fi\ufiY[^/ZR\[\uf��4]-s1�/T&]1¥u¦@�-fLUq�Xfi\¤T&Yu�PZwfiY[]-s-�4U[e?�V\ufis5\[ZÓT&vwU�î â OÅS�fØ¬1s-ZwfiY[\�^ÉT&sù 1 Ï % |8� â �?�1T&s-s£zgfLUu¥u¦-YufiZRz-\l�PZwfLU¤fiYlx8]1Uu�PY[]1¥¤h��PZwf`ùXz?fiYuUu¥¤¦t]-�4fis1fiY[��ZwfÉZRs£�-fiYkxXs|T&vR§t_U[ZwfiYufizgfis1f��-]-s1��fLUc��ZRvR\��

ê âë 3 ù @¥1 úûûûûûûûü ûûûûûûûý

; y{�-Y ù ëp;� E ã � E�þÿ�� �� �� E ã � E�� ÿÿ�� �� �
y{�-Y ;iN ù N ã Ï

5 y{�-Y ù ï ã Ï - NPORQ�Q�.
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�t/384R6J0�9L:R0�<S<S:�@B9L:x2F389~kx0=47N � <?:71+@>9x2+0=4xf8cJ1Ë2�0�4�Ñ/H+0=<><>0bTd@S: 0=@>1+0=4D 1+0=4768@>0ÃD��r0=Td@S:L:7@S0�4L:70=1OD <>0=I�:74RcJ1+0=1�w�2�@>0Ë2+3J9AÉA1F38<! �9R@S0�4RG�c5:70=1�:R@B35<�^+.�0=47a{@S1F2+0=1�I#"J1+1+0�1�wF`�H2�0=4%$C0�9735TÓ:R`�38N+<�2+0=4C@S1r2+0=1OfJc84K2�0=470=1'&/35<>.+4738H+TÒ680�9L:7384L:70}:70=1�D <>0=I�:R47c81F0=1�m-tQ@>0dq�470=@S:R0Ë2�0�9ÉA1F9L:R@>0=6�9s0=1�:79RG+47@>MKN�:Ð2�0=4ÃÉQH)(�"J9RH+1+6�2�0$9Ã[&G�0�I�:R47c8Td0}:70=4K9=mZt/@S0�N+@>0=4Ã38H�\_680=:R4K356J0=1+0 Î H+1+I�:7@ScJ1a{H+472+0C1F@>MKN�:Q35H+\�iÐ1+cJ4RTd@>0=4R:�m
«×fiZ?�-fi^Ëz-ZwU[¦1fiY×zgfLUu¥u¦-Y[Zwfizgfis1fisd5e?fihr\[Yu�V^@fi\ufiY×¦|T&s1�-fivR\�fLU´UuZw¥u¦6]-^ËZRst\ufi��Y[ZwfiYufis1�-fLUXd5egfiht_
\[Yu�V^@fi\ufiY��:�1TVUkÈcZwf/fiZRs©öF�r¥u¦-e|TVUuU²¬1vR\ufiYkÈcZRY[hr\��:T&vRvwf/o�vwfihr\[Yu�Vs1fis��VzgfiY[¦|T&vRz©fiZRs1fiYlo�s1fiY[��ZwfØ_
Uu¥¤¦tÈ´fivRvwf�È±fiYu�-fis6ZR^ S�fi\ufihr\u�VY´s|TV¥¤¦-�4fiÈcZwfLUufis:O-SFZwfLUufiYcµXegfiY¤T&\[Zw�Vs1U[^@�r�P]1U×fiY[È´fiZwU[\cU[Zw¥¤¦6T&vwU
]-s-�4fLfiZR��s1fi\��;È±fis-s�^ÉT&s�vw�Vh�T&vwfd5\[Y[]-h5\[]-YufisCZR^��¡_!d5egfih5\[Y[]-^úÈ±fiZR\@]-st\ufiY[¦|T&vRzÚ�-fLU@o�s1�r_
e-]-s-hr\ufLU�]-st\ufiYuUu]1¥u¦1fis0^@·5¥¤¦t\uf - �4O «FO8W:Yu�VZR\uU[h�T&s1�V^ÉT&vRZwf�.ØOXîX^ �PZwfÍÑ;�VY[\ufiZRvwf�fiZRs1fLU�s-Zw¥¤¦t\
ZRst\ufi��Y[ZwfiYufis1�-fis�d5egfih5\[Yu�V^@fi\ufiYuUk�L]Ís5]-\[��fis��:h�T&s-s©�PZwf/��T&ZRs-��fiYÒx8e-e|T&Y¤T&\[]-YlZR^��'vR]-����fiZR\²_
^@�r�P]1U - W8µF��.×zgfi\[Y[Zwfiz?fisÈ´fiYu�-fis$� «±�Vs|Ô�Ô8��O1î8^��PZwfLUufis�xXs1U¤T&\[�l�L]��4fiY²yb�VvR�4fis��1�4fi¦5\8^ÉT&s
�4fiYufiZRsPy TV¥u¦1fis1���1TL�4�VsÍT&]1U��1�1T&�J�PZwfÒ~#�V\ufis5\[ZÓT&vRz|T&Y[Y[ZwfiYuf`^/ZR\X�-fi^ ~'�V\ufist\[ZÓT&v�î+*=�-zgfiY8fiZRs1f



Q�N bk»½c;¸L½'À;¼�Ç�f�ó8»�¾ÉÈ�»F¸�¹kÂ?À;Á�À�ÊRc;À;ÁX¸ËÈ�À;¹/½�ô'¹XóÌbk»8½'Á8¸!¹
Ê	ï&s-�4f@Ê h4�Vs1Uu\¤T&st\lZwU[\��¡T&zgfiYlUu�Vs1U[\�h4fiZRs1f/�8fi\¤T&Yu�PZwfiY[]-s-��T&]Py±�PZwf/o�vwfihr\[Yu�Vs1fis©ÈcZRY[hr\�O¡�#�-Y
�PZwfl�'vR]-����fiZR\8�-fiY8o;vwfih5\[Yu�Vs1fis���ZRvR\X�1T&s-s��

ô-, 1 ./ è ä * 1 .ã Ô�3 ù % Ï Ú ä * @ v � - NPORQ�NA.
o øùø ^H]-���Fv O - NPOnÔA.×fiY²y��-vRvwfis:O1Ñ;fiY[vÓT&s-��\X^ÉT&sfiZRs1fk^/ZRs-ZR^ÉT&vwfHSFY[Zøy�\[��fiZR\�\10 ä å ç ö �-Uu�@hVT&s-s�^ÉT&sUu¥¤¦-s1fivRvwfHW	fiZRvw¥¤¦1fis^/ZR\ Ï�è ä 2 ï Ï è ä 2�ä Ü/î=ï 1 � . �Ô ô6�, ä Ü �>Ý - NPORQ��A.
T&]1UuUu¥¤¦-vRZwfi�4fis - U[Zwfi¦1f@xXz-z:O - NPO ª�¥�.].ØOg¨©fis-s©^ÉT&sÍs5]-s�KÓøùø ä Ò 1 ù 1�KËøùø ä Ò % K Ú ä Ò T&stÈ±fis1�-fi\��fiY[¦|ï&vR\�^ÉT&sfiZRs1fis��#ZRvR\ufiY�y{�-Y�W30�3 ù @`�1È±TVU8fiZRs1fi^�W×ZwfØy{e|T&�V¬1vR\ufiYFfist\uU[e-Y[Zw¥¤¦t\�O

ê , 1 úûûûûü ûûûûý
5 y{�-Y ù ë Ï è ä 2�ä Ü/î=ï5 % ê ë�3 ù % Ï è ä 2�ä Ü/î=ï @æy{�-Y Ø]× ( Ø14; y{�-Y ù ë Ï è ä 2�ä Ü/î=ï ! ã Ï - NPORQiªì.

��^ ��x8��_�o�_�W8µF�	_����r�P]1U��VegfiY[ZwfiY[\�1TVU�d5egfihr\[Yu�V^@fi\ufiY�T&vwUfiZRs�«×T&s1�Pe|T&�V¬1vR\ufiY��F�-fLUuUufis
W:Y¤T&s1Uu^/ZwUuU[Zw�Vs1U²y�]-s-h5\[Zw�Vs��P]-Yu¥u¦ ê Ø65 1 ê , B"ê âë - NPORQ�mA.
zgfLUu¥u¦-Y[Zwfizgfis�ÈcZRYu�¡O

ªR«87 9 �$±;:=<?>

«×fiZ	�kx�Wc�8�!���1�-fi^��kxXY[vwU[Y[]-¦1fHWc�X��\[ZR]-^j�Xfi]-\[Y[ZRs1�rfØpPe?fiY[ZR^@fis5\X¦|T&s1�-fivR\FfLU8U[Zw¥¤¦]-^�fiZRs�4fie-vÓT&st\ufLUX�Xfi]-\[Y[ZRs1�V^ÉTVU¤Uufis1fØpregfiY[ZR^@fist\�T&^ �1�VYuUu¥¤¦t]-s-�4U[��fis5\[Y[]-^j�lT&Y[vwU[Y[]-¦1f - ��Ì?�a.ØO-SkTVUÌÆZwfiv¡�PZwfLUufLUcoqpPe?fiY[ZR^@fis5\uUcZwU[\×fLUcT&]Py'o�vwfihr\[Yu�Vs-s1fi]-\[Y[ZRs1�V^ÉTVUuUufkZR^ U[]-zP_�f�Ñ�«×fiYufiZw¥u¦�U¤fis1U[ZR\[ZR�
�L]È±fiYu�-fis:OÆSkTVUF~�Y[ZRs-�LZRe£�-fLU8oqpPe?fiY[ZR^@fis5\uUFz?fiY[]-¦5\�T&]Py;�-fi^ ZRs�x8z1U¤¥u¦-s-ZR\[\kNPOnN/zgfLUu¥u¦-Y[ZwfØ_
zgfis1fis��x8��_�o�_��#ZRvR\ufiY�O

�]�A@{�L� B���C/ Q£A¥ED1CA�'¥(�R ¤ A¥�FQ¥(¦HG ��IKJE¥(¦j�L]¢Ð¥(�F�NM ¥( �°
��TV¥u¦��-fiY@«×fLU[\[ZR^/^H]-s-� �-fiY@��TVU¤Uuf6�-fLU@W	�VeP_ [X]|T&Y[hPUÉU[ZRs1� �PZwf��Ffi]-\[Y[ZRs1��UÉ�PZwf�fiZRs-�LZR�4fis
W	fiZRvw¥¤¦1fis��-fLU8d5\¤T&s1�1T&Yu�P^@�r�-fivRvwU��1�-fiYufis�£TVUuUufXs1�r¥u¦�s-Zw¥¤¦t\8fØpPe?fiY[ZR^@fis5\ufivRv¡ybfLU[\[�4fivwfi��\cÈ´fiY²_
�-fisÚh4�Vs-st\uf�O×SFZwf0Y²�-s-�4U[\ufisCo;Y[�4fiz-s-ZwUuUuf��4�VsÚU¤�VvÓT&YufisC]-s1�ñT&\[^@��U[e-¦|ï&Y[ZwUu¥¤¦1fisñ�Ffi]-\[Y[ZRs1��U
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fis1�PvRZw¥u¦1f��8]-¦1fi^ÉTVUuUufX¦|T&z?fis:OrSkTÒµFU[�LZRvRvÓT&\[Zw�Vs1UufØpPegfiY[ZR^@fist\uf Y[fL�-�5¥¤¦Js5]-YcT&]Py	îXst\ufiYuU¤¥u¦-ZwfL�-f
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¥u¦1fiYk�8]-¦1fi^ÉTVUuUufâU[ZRs1���PZwfâfiZRs-�LZR�4fis£z?fih�T&s-st\ufisÍ�lT&s1�PZw�1T&\ufis£y��-YFöFfiZR�4fâSX]-s-hrvwfâ��T&\ufiY[Zwf� W:]-Y¤Ô�Ô���O�x8]1¥¤¦@¦-ZwfiY�ZwU[\;fiZRs1fXdrfis1UuZR\[ZR�5ZR\¤ï&\´T&]Py¡�PZwf��Ffi]-\[Y[ZRs1�V^ÉTVUuUufcZR^ Uu]-zP_�f Ñ «×fiYufiZw¥u¦@s1�V\²_
È´fis1�PZR���|]-^ �PZwf��4fiYuUu¥¤¦-ZwfL�-fis1fis����5�-fivRvwf��L]�4fiY[Zø¬1�LZwfiYufis:O
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ö�÷A@I÷æö ø�ù£ú�û I�Mýü%I�þ+ú�þðÿ ú�þ���I�þ û������	��

qS]@_U��_g^Czv]	hv]	��]	h&�6hSu6s��Ij�]@_��S_gs�hvnv]	^C��{�u�zAzA_�e��6^�b hm]	{ È _4z&_g^�hvc	]@dAeC_g^M�,��^�w È _g]ðq8_4zv]	b ^���u6n&u(�
{#_ghA_gnv^Yu6x�

� q8_gnt\I^C_gnvb ]@_5u6s���a zvs�^�b����� i;j�]@_Mj�s�nAdAe�jCu�zr¢+_gnve��6c	hv^�]@z Ø������Ø ����� j�_4zr`Wu6b ^C_gh/�¥_gc@j�_4z� Ü � Ý ]	^Mj�_gn�km^�u6c	®�zA]@_gnA_gx�_g^C_Us�^Cj	� ÜCî}ï j�_4z8{�u(��]	{�u6c@_g^�`Mu6b ^C_gh/�¥_gc@j�_4z8w È ]@zAdAeC_g^! sC_gc	c@_8s�^Cjtkm^�u6c	®�zv]@_gnA_gx�_g^C_8b,_gb,_gxy_g^r]@zvh5��~�{¡_g]	^C_���_g^Czv]	hv]	��]	h&�6h�u6s���j�]@_�\+c@_gfPhvnA��^��
^C_gs�hvnv]	^C��{�u�z&zA_�]	{ zvs�x���_£¢¡�;_gnA_g]@dAe°w4s�_gnvc�u6^�b,_g^�zA��c	c	hA_�j�]@_�\I^C_gnvb ]@_5u6s���a zvs�^�bMx�_g]
_g]	^C_gn�\I^Cj���s�^�f�hAzA_g^C_gnvb ]@_l�,��^ ¹#" � º f,_£¢ ã�$�%'&)(+* x�_ghvn&u6b,_g^}��q�u6eC_gnU_gnvb ]	x�h�zv]@dAe
_g]	^Y`Wu6b ^C_gh/�¥_gc@j��,_gnve��6c	hv^�]@z¨Ø��,�-�Ø ���.� %0/213&+46587 ÎÐ��u6h&Ñ ¹gÒ �

� q8_gn;ªLs�{|]	^C� zv]	h&�6h:99j�_gnV¸L� ! sC_gc	c@_ i�j�]@_S��nA������nvhv]@��^�u6cLj�_gn ! sC_gc	c;����dAeC_�k=<�s�^CjJj�_g{
{�u(��]	{�u6c+_gnvc�u6s�x�hA_g^°�Ph&u6nvh È ]	^�f,_gc > Ü/î}ï ]@zvh5�Lq�ulj�_gn�\I]	^��Cs�p�_g]	^C_gn�_g^Cj�c	]@dAeC_g^°�m_gs��
hvnv]	^C��{�u�z&zA_�u6s��Sj�]@_�µy�6e�c	n&u6hA_t{|]	h@?BADCJzvf u6c	]@_gnvh5iIzA��c	c	hA_rj�]@_rªLs�{|]	^C� zv]	h&�6h#s�{ u6^��
^��6eC_gnv^CjMw È _g]Ô§SnAa�p,_g^C��nAj�^�s�^�b,_g^¯b,_gb,_g^���xy_gn�j�_g^ ! sC_gc	c@_g^M]	^¶`Mu6]	^�wUs�^CjM¬}nA��]	hAzAf
_gnveCa�ePh È _gnAj�_g^}�

qS]@_�§8��hA_�_g]	^C_4z8`Yk�«Ô��\I��Ïð]	c	hA_gnAzS^�]	{|{UhS{|]	h8j�_gn8Ïðc���d&eC_Uz&_g]	^C_gnSkm^�u6c	®�zA]@_gnA_gx�_g^C_Uw4s}i�jCu(�
eC_gn È ��dAeCzvhrzv]@_FE�s�u�j�n&u6hv]@zAd&eØ{|]	hlj�_gnJ\InveCa�ePs�^�b²j�_gnJc	]	^C_5u6nA_g^�qS]	{#_g^Czv]@��^C_g^}�E~m{ j�_g^
_gn È u6nvhA_ghA_g^���_g^Czv]	hv]	��]	h&�6hAzvxy_gnA_g]@dAe�w4sJ_gnvnA_g]@dAeC_g^}i,]@zAh+_g]	^l�P��_gf�hvnA��{#_ghA_gnÔ{|]	h õ {©qSs�nAdAe�{#_4z/�
zA_gn�s�^Cj|_g]	^C_ ! sC_gc	c@_;{|]	hI_g]	^C_g{©u6fPw5_g��hv]@_gnvhA_g^r�Ph&u6nvh È ]	^�f,_gc��,��^|_gh È uG> Ü/î=ï %0/�& í b,_g��c�u6^�h5�
\I]	^C_ È _g]	hA_gnA_ È ]@dAe�hv]	b,_E¢+��n&u6sCzAzA_ghvw4s�^�bS]@zvh�jCu�zð\InvnA_g]@dAeC_g^�_g]	^C_gn�b,_gnv]	^�b,_g^~�^PhA_gnvb nvs�^Cj�w$�6e�cZ�
n&u6hA_ i È �Pj�s�nAd&elzA]@dAeJkm^��¥��nAj�_gnvs�^�b,_g^ru6^ljCu�z+¢Ôu6f�s�s�{#zv®�zAhA_g{©s�^Cj�j�_g^lq8_ghA_gfPhA��nV_gnvb,_gx�_g^}�

��dAe�c	]@_gp c	]@d&eýzA]	^Cj�w È _g]�f,��{|��c@_g{#_g^Ph&�6nA_ ! sC_gc	c@zA®�zvhA_g{#_ iÔ_g]	^C_Y§�u�zHEPsC_gc	c@_�Ó È ]@_t]	^9¬���]	hAzAf Ö
s�^Cj²_g]	^C_tÏC_4zvhvf,a�nv�y_gnHEPsC_gc	c@_�Ó È ]@_r]	{ `Wu6]	^�w Ö i�b,_g��c�u6^Ph5�Ôq8_gn�¢+��nvhA_g]	c�j�_4z|�;_ghvnv]@_gx�_4z�{|]	h
w È _g]I\Ic@_gf�hvnA��^C_g^IEPsC_gc	c@_g^¶c	]@_gb hm]	^Mj�_gn8s�^�hA_gnAzAd&e�]@_gc@j�c	]@dAeC_g^°�P®�zvhA_g{�u6hv]	fXj�_gn8xy_g]@j�_g^ ! sC_gc	cZ�
zv®�zvhA_g{#_ i�j�]@_�_g]	^�kms�J#^Cj�_g^Y_2����_gnv]	{#_g^PhA_gc	c@_gnmÏC_ge�c@_gnS_gnvc@_g]@dAePhA_gnvh5�

��^kmx�x}��Ó¥Õ�� õ Ö ]@zAh�_g]	^|zAd&eC_g{�u6hv]@zAdAeC_gnÔkms��¦x�u6s�j�_4z�\����y_gnv]	{#_g^�hAz+jCu6nvb,_4zvhA_gc	c	h5� ��{¤�¦��c	b,_g^Cj�_g^
È ]	nAjXu6s��Ij�]@_�_g]	^�w5_gc	^C_g^X�m��{|����^C_g^PhA_g^W_g]	^�b,_gb�u6^�b,_g^}�

� §�u�zHE�sC_gc	c@_K�LqS]@_�¥_g^CzvhA_gnvc@� zA_�§�u�zLE�sC_gc	c@_�xy_4zvhA_ge�hu6sCz�_g]	^C_g{ ¹ Ñl{ c�u6^�b,_g^�±���e�n5iy]	^
jCu�zj�s�nAdAe�_g]	^C_�j���^�^C_J��u6��]	c	c�u6nA_�eC��dAe�nA_g]	^C_4z�¬�nv]	hv]	s�{|b�u�z_g]	^CzAhvnAa�{�hs�^Cj¯u6^�j�_g^
\+^Cj�_g^¶u6x�b,_g��s�{|��h È ]	nAjL��qS]@_4zA_��u6��]	c	c�u6nA_Uxy_NMC^Cj�_gh�zv]@dAeW]	^Mj�_gnS`Y]	hvhA_Uj�_4z ! sC_gc	cZ�
nA��e�nA_4z$i6z&��jCu6p�j�]@_;§�u�zvf,��^�w5_g^�hvn&u6hv]@��^|w4s�j�_g^|±���e�nA_g^Cj�_g^e�]	^c	]	^C_5u6nIu6x�^�]	{|{�h5� q�u�z! sC_gc	c	nA��e�nIxy_NMC^Cj�_ghIzv]@dAe]	^|_g]	^C_gnI±�_g]	eC_E�,��^|����c@_g^C��]@j�_g^}i j�]@_;j�]@_Rµ�_gn/�¥u6c	c@zA_gc@_gf�hvnA��^C_g^
u�j�]�u6x�u6hv]@z&dAe�w4sMj�_g^¶±���e�nA_g^Cj�_g^M�¦��e�nA_g^}��qS]@_�`Mu6b ^C_gh/�¦_gc@j�_gn�zv]	^CjMzA�Jb,_ È �6e�c	h5iLjCu6p
j�_gn�x�_gnA_g]	hAz�_gn È �6e�^�hA_|�Ph&u6nvh È ]	^�f,_gc��,��^B> ÜCî}ï %0/�& í _gnvnA_g]@dAe�h È ]	nAjL�

� ¬�n&u6^Czv�y��nvhAzv®�zAhA_g{B�(qSs�nAdAe|jCu�z�¬}n&u6^Czv�y��nvhAzv®�zvhA_g{ È _gnAj�_g^|j�]@_Ô¸}��\Ic@_gfPhvnA��^C_g^#u�j�]�u6x�u(�
hv]@z&dAeXu6sCzRj�_g{ ! sC_gc	c	xy_gnv]@dAe�w4s�{³�P�y_gfPhvnA��{#_ghA_gn�b,_2�¦��e�nvh5��O,_4j�_4z�¬�n&u6^Czv����nvhA_gc@_g{#_g^Ph
e�u6h#_g]	^C_tªð�6^�b,_t�,��^9_gh È u¶_g]	^C_g{ `Y_ghA_gn|s�^Cj�]@zAh]	^9_g]	^C_g{ ����c@_g^C��]@j�_g^�s�^�hA_gnvb,_2�
x�n&u�d&e�h5��qS]@_#s�^PhA_gnAzAdAe�]@_4j�c	]@d&eC_g^�¬}n&u6^Czv�y��nvhA_gc@_g{#_g^�hA_rzv]	^Cj�b,_gb,_g^C_g]	^�u6^Cj�_gn�b,_gfP]	����h5�
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qS]@_4z�]@zvh+u6sCd&e#_g]	^C_Vj�];\L_gnA_g^�hv]@_gc	c@_��Is�{|�CzvhvnA_4dAf,_�]	^|j�_gn�]v_ È _g]	c@z+w È ]@zAdAeC_g^|w È _g]C¬}n&u6^Cz/�
�y��nvhA_gc@_g{#_g^�hA_g^�_g]	^C_U¬}s�nvxy��{#��c@_gfPs�c�u6nv��s�{|�y_#u6^�b,_gx�n&u�dAePh�]@zvh5�C��_g]	hA_gnA_4zSj�];\L_gnA_g^�hv]Z�
_gc	c@_4zm�Is�{|�y_g^ È ]	nAjXj�s�nAd&eXeC_gc	]	s�{|f u6c	hA_��8nv®,�D����d&eC_g^M_gnvnA_g]@d&e�h5��qS]@_4zA_�j�];\L_gnA_g^�hv]@_gc	c@_
�+s�{|�CzvhvnA_4dAf,_tzA��nvb h�jCu(�¦��n5i�jCu6pMjCu�z��P�y_gfPhvnA��{#_ghA_gn�¦nA_g]Ô�,��^�¬}nv]	hv]	s�{ x�c@_g]	x�h5i È u�z
z&� È ��e�c}u6sCzVzv]@dAeC_gnveC_g]	hAzAhA_4dAe�^�]@zAd&eC_g^W§Snv��^Cj�_g^}i�u6c@zVu6sCd&eJw4s�n;±�_4j�s�f�hv]@��^rj�_4zE~m^�hA_gn/�
b nvs�^Cj�_4z�^C��h È _g^Cj�]	bJ]@zvh5�

� Ï�_4zvhvf,a�nv��_gnHEPsC_gc	c@_K��qm]@_�ÏC_4zvhvf,a�nv�y_gnHE�sC_gc	c@_ i�j�]@_�u6sCzÔ_g]	^C_g{ zAdAeC��dAf�f,��^Cj�_g^Czv]@_gnvhA_g^r¬}nv]Z�
hv]	s�{@MCc	{ xy_4zvhA_ge�hs�^Cj°_g]	^C_g^°qSs�nAdAe�{#_4z&zA_gn��,��^°_gh È u	^�dg{×x�_g]V_g]	^C_gnqS]@d&f,_��,��^
s�^�b,_2�£�6e�n ¹ Ñ Ñ`Y��^C��c�u6b,_g^�¬�nv]	hv]	s�{ e�u6x�_g^ È ]	nAjLi�_gnvc�u6s�x�h�`W_4zAzvs�^�b,_g^tj�_4z;¬}nv]	hv]	s�{��
zA��_gf�hvnvs�{#zR{|]	h�_g]	^C_gn�w4s�j�_gn8§�u�zHEPsC_gc	c@_�f,��{|��c@_g^C_g^�h&�6nA_g^��P®�zAhA_g{�u6hv]	f��

� �+]	^CdAe�{�u6b ^C_gh#�Cq8_gn;�I]	^CdAe�{�u6b ^C_gh�j�_NMC^�]@_gnvhRjCu�z;zvh&�6nvf�zvhA_�`Mu6b ^C_gh/�¦_gc@jlj�_gn;k�����u6n&u(�
hvs�n5i�jCu�zVe�]@_gnV_gnvw5_gs�b hA_8ÏC_gc@jJ]@zvh;_gh È uUj������y_gc	h;zA��b nA��pCi È ]@_SjCu�zVj�_gn��P�y_gfPhvnA��{#_ghA_gn/�
z&��c@_g^C��]@j�_ ��kms��;j�]@_4zA_���_g]@z&_ È ]	nAj�j�_gn�{�u(��]	{�u6c@_l�Ph&u6nvh È ]	^�f,_gc;j�_gn�\Ic@_gf�hvnA��^C_g^ýÓ¦z5�
§8c£��Õ�� ¹ Ñ Ö iCzA� È ]@_�j�]@_�\I^C_gnvb ]@_5u6s���a zvs�^�b¶Ó¦z5��§Sc£��Õ�� ",Ö j�_4zm\�����_gnv]	{#_g^PhAz�xy_4zvhv]	{|{�h5�
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� ¢+��nAzA��_gf�hvnA��{#_ghA_gn#��q�u�z�¢+��nAzv�y_gf�hvnA��{#_ghA_gn�j�]@_g^�h�u6c@z�_gnAzvhA_gn�\I^C_gnvb ]@_NMCc	hA_gn5��\+z�e�u6^��
j�_gc	h�zA]@dAe�e�]@_gnvxy_g]Ls�{¡_g]	^Y�P��_gf�hvnA��{#_ghA_gn�j�_gnm§SnAa�p,_ i È ]@_�zA]@_�j�_gnvw5_g]	h�]	^t`Wu6]	^�w�s�^Cj
¬�nA��]	hAzvf#xy_ghvnv]@_gx�_g^ È _gnAj�_g^}��qS]@_�±�_gh&u6nAj�]@_gnvs�^�b,z&zv��u6^�^�s�^�b È ]	nAjJ_gh È u�xy_g] ¹#" f4¢�c	]@_2�
b,_g^s�{Í¸L��\Ic@_gf�hvnA��^C_g^{|]	h�b,_gnv]	^�b,_gnA_gnI\I^C_gnvb ]@_;zAdAeC��^�,��n�j�_g{Ío8u6s���hAzv�y_gfPhvnA��{#_ghA_gn
u6sCzAw4s�MCc	hA_gnv^}i�s�^CjJzA��w4s#�,_gnve�]	^Cj�_gnv^}i�jCu6pUj�]@_4zA_�\Ic@_gfPhvnA��^C_g^rj�s�nAdAer±�_5u6f�hv]@��^C_g^#{|]	h
j�_g{�±�_4zAhvb�u�zE��j�_gnVj�_g^��P�y_gfPhvnA��{#_ghA_gn È �6^Cj�_g^�~�^PhA_gnvb nvs�^Cj�w$�6e�c	n&u6hA_�_gnvw5_gs�b,_g^}��qm]@_
\+^C_gnvb ]@_5u6s���a zvs�^�blz&��c	cL]	{³�;_gnA_g]@dAeX�,��^ �_�� Ûa` 4K4 c	]@_gb,_g^}�

� o8u6s���hAzv�y_gfPhvnA��{#_ghA_gn#���V_g]Cj�_g{ oSu6s���hAzv�y_gf�hvnA��{#_ghA_gn+e�u6^Cj�_gc	h+_4z+zv]@d&e|s�{ j�]@_m��dAe�c	���
p,_gc	f,��{|�y��^C_g^�hA_lj�_4z�\I���y_gnv]	{#_g^�hAz5�ð\+z È ]	nAj�_g]	^C_g^°qSs�nAdAe�{#_4zAzA_gnU�,��^ õ {·s�^Cj�_g]Z�
^C_lª��6^�b,_l�,��^�_gh È uMÕ Ñ�{ e�u6xy_g^}�ðqS]@_ru6^�b,_4zvhvnA_gx�hA_r\I^C_gnvb ]@_5u6s���a zvs�^�b¶xy_ghvn&�6b h�Õ
_�¢�yqS]@_4zA__gnvb ]	x�h�zv]@dAe�u6sCz8j�_g{ ¢+_gnve��6c	hv^�]@z Ø��,�-�Ø ���.� s�^CjMj�_gn8s�^�hA_gnAzvsCd&e�hA_g^�\+c@_gfPhvnA�6�
^C_g^C_g^C_gnvb ]@_r�,��^�_gh È uMÕ Ñ�f,_�¢��~�{ ~m^�hA_gnvb nvs�^Cj���nA��w5_4zAzA_tj�s�nAd&e��PhAa�p,_�{|]	h�±�_4zvh/�
b�u�z�w4s��,_gnv{#_g]@j�_g^}i È ]	nAj�_g]	^�¢Ôu6fPs�s�{ u6^�b,_4zAhvnA_gx�h5i}jCu�z�_g]	^C_g{ ±m_4zvhvb�u�zAj�nvsCd&fY�,��^
b %'&+4 5dc.c {�x�u6nm_g^�hAzv��nv]@d&e�h5�

� q8_ghA_gf�hA��n#��km^#j�_g^�q8_ghA_gfPhA��nÔeC_gnvnAzAdAeC_g^JeC��eC_�k�^��¥��nAj�_gnvs�^�b,_g^�xy_gw4��b c	]@dAelj�_gnÔ\_J#w4]Z�
_g^�w|j�_4z8\Ic@_gf�hvnA��^C_g^�^�u�dAe È _g]@zA_4zxy_g]ðb c@_g]@d&e�w5_g]	h�b,_gnv]	^�b,_g{fe���~m^�hA_gnvb nvs�^CjL�}\In�zA��c	c	hA_
_g]	^C_�\+^C_gnvb ]@_5u6s���a zvs�^�bWgihRj©�¦��n ¹#" � º f,_£¢¤\+c@_gfPhvnA��^C_g^�e�u6xy_g^ts�^Cjl��x�_gn�_g]	^C_Sb s�hA_
�mnvhAz3u6s���a zvs�^�bM�,_gn/� ��b,_g^}i�j�]@_�_4zzA� È ��e�cV_gnvc�u6s�x�h�jCu�z ! sC_gc	c	��nA�DMCcRu6x�w4s�x�]	c@j�_g^}iIu6c@z
u6sCd&e�_g]	^C_�~�^PhA_gnAj�nv�CdAf�s�^�b#�,��^t~�^PhA_gnvb nvs�^Cj�_gnA_g]	b ^�]@zAzA_g^}i�j�]@_8u6s���j�_gn�\Ic@_gf�hvnA�Pj�_g^C�6�
xy_gn�����dAeC_M_gnvw5_gs�b h È s�nAj�_g^}i;_gnvc�u6s�x�h5�EÏ���nrj�]@_YÏ�c	s�b w5_g]	hv{#_4zAzAs�^�b,_g^ý]@zAhru6sCd&eý_g]	^C_
b s�hA_µ�_g]	h&u6s���a zvs�^�b��,��^X�Sa�hA_g^}�

q8_gn8�,��^Mj�_gn�§8_4z3u6{�h&u6����u6n&u6hvs�nU_gnvw5_gs�b hA_�{�u6b ^C_ghv]@z&dAeC_#Ï�c	s�p,zAd&e�c�u6sCdAe�]@zvhS]	^¶k�x�x}�IÓ¥Õ�� ",Ö
zAd&eC_g{�u6hv]@zAdAe¨jCu6nvb,_4zAhA_gc	c	h5�R\+ztzv]	^Cj�j�]@_M`Wu6b ^C_gh/�¥_gc@j�_gnXu6^�j�_g^ ! sC_gc	c@_g^}iRjCu�zr{�u(��]	{�u6c@_
ÏC_gc@jXu6^Yj�_gnS�PhA_gc	c@_�j�_4z��+]	^CdAe�{�u6b ^C_ghA_g^Ws�^Cj�jCu�z�{|]	^�]	{�u6c@_UÏC_gc@jt]	^Xj�_gn�km^�u6c	®�zA]@_gnA_gx�_g^C_
jCu6nvb,_4zvhA_gc	c	h5�

θmaxSA

B max (Pinch)SB

B minBA =

BD

S,effA
AA

Φ =const
tritium source detector

analyzing plane
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'��Z��0/1W�,"5-%?$!2�£'%!&)*)ë'2ByDV"$�8��'%[$-�T ��'�!�Ê#"5?(�,!A'�>@!&)Z��1,!3-�-/��0/16'S��=on�����0/1�=8"$?$�,!&'�!3� Æ;ó�pKq rtsvu8ÈAî}�,"$�
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Ï���n�_g]	^C_�b,_g^�u6sC_gnA_��;_4zAd&e�nA_g]	x�s�^�blj�_gnm_g]	^�w5_gc	^C_g^Y����{|�y��^C_g^�hA_g^MzA_g]�u6s��RÎÐ��u6h&Ñ ¹gÒ �,_gn È ]@_2�
zA_g^}�
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q�u�z�µ�]@_gc+j�]@_4zA_gn�kmnvx�_g]	h�]@zvh�_4z8��_gnvf�w5_gs�b,_|s�^Cj¶`W_ghveC�Pj�_g^¶w4s�nU�P]	{Us�c�u6hv]@��^�s�^Cj¶�;_ È _gn/�
hvs�^�b9j�_gn�����{|�y��^C_g^�hA_g^Í�,��^Ê��kI¬R±��%�·w4sÊ_g^Ph È ]@d&f,_gc	^¤s�^CjÊu6^�w4s È _g^Cj�_g^}�S��^�j�]@_4zA_g{
��u6��]	hA_gc È _gnAj�_g^Wj�]@_�hveC_4��nA_ghv]@zAdAeC_g^�§Snvs�^Cj�c�u6b,_g^Mj�_gn��,_gnAzAd&e�]@_4j�_g^C_g^¶\����y_gnv]	{#_g^�hvf,��{|�y�6�
^C_g^�hA_g^¨x�_4zAd&e�nv]@_gx�_g^}iRz&� È ]@_¶j�]@_Mk�^��¥��nAj�_gnvs�^�b,_g^¤u6^�j�]@_Mq8_4zv]	b ^Czrb,_4zvhA_gc	c	h5�Rq8_gntw È _g]	hA_
¬�_g]	cIj�_4z8��u6��]	hA_gc@z�xy_4zAdAe��(�¦hv]	b h�zv]@dAeW{|]	h�j�_g^M��_gnvfPw5_gs�b,_g^}iy{|]	h8j�_gnA_g^¶o�]	cZ�¥_Uj�]@_�q8_4zv]	b ^Cz
nA_5u6c	]@zv]@_gnvhEs�^Cj#zv]	{�s�c	]@_gnvh È s�nAj�_g^}��kmxCzAdAe�c	]@_gp,_g^Cj È _gnAj�_g^lj�]@_�j�s�nAd&eJj�]@_m�P]	{Us�c�u6hv]@��^C_g^ls�^��
hA_gnAzvsCd&e�hA_g^l§SnAa�p,_g^|_gnvc��6s�hA_gnvh5� ��^j�_g^�¥��c	b,_g^Cj�_g^|��u6��]	hA_gc	^ È _gnAj�_g^#j�]@_R�P]	{�s�c�u6hv]@��^C_g^#w4s�{
¬}n&u6^CzA����nvhAzv®�zvhA_g{¡s�^Cj�w4s�{³oSu6s���hAzA��_gf�hvnA��{#_ghA_gn�_gnAa�nvhA_gnvh5�

7��t�  ¢¡¤£8¥L¦:§�¨i§�©+ªz«,¬x¡_«�x§�¦i¡¤§
®�÷°¯}÷°¯ ø²±,³µ´�üRúI¶�ÿK·R¸º¹ýú�ÿ úI·U»+ú8³�ù½¼ðþ
��^J��u6�}�PÕ È s�nAj�_�xy_gnA_g]	hAzVjCu�zE�Inv]	^�w4]	�rj�_4zV`Yk�«Ô��\���Ï�]	c	hA_gnAzVxy_4zAdAe�nv]@_gxy_g^}�Pkmc@z È _4zA_g^�hvc	]@d&eC_
�;_4zvh&u6^Cj�hA_g]	c@_ È s�nAj�_g^Wj�]@_u�j�]�u6x�u6hv]@zAdAeC_�Ï���e�nvs�^�bJs�^CjYj�]@_�¬�n&u6^Cz/�¦��nv{�u6hv]@��^M]	{ `Wu6b ^C_gh/�
�¥_gc@j�zA� È ]@_Jj�]@_#±�_gh&u6nAj�]@_gnvs�^�bMj�s�nAdAe°jCu�z�_gc@_gf�hvnA� zvh&u6hv]@zAd&eC_r§8_gb,_g^��y��hA_g^�hv]�u6cVb,_g^�u6^�^�h5��\+z
_g^�hAzAhA_geC_g^²u6c@z&�Ykm^��¦��nAj�_gnvs�^�b,_g^�u6^�jCu�z�`Wu6b ^C_ghAj�_4zA]	b ^°s�^Cj�u6^�jCu�z\+c@_gfPhvnA��j�_g^Cj�_4zv]	b ^}�
q�u�z#\Ic@_gf�hvnA�Pj�_g^CzA®�zvhA_g{ È ]	nAj9]	^9_g]	^C_g{ ~�c	hvn&u6eC��dAeP��u6f�s�s�{�h&u6^�f9s�^PhA_gnvb,_gx�n&u�dAePh5�VqS]@_4zA_gn
¬ðu6^�f#z&��c	c	hA_�_g]	^C_g^J±m_4zvhvb�u�zAj�nvsCdAf|�,��^ bW¾ &+465dc.c {Ux�u6nE_gnv{#a�b c	]@d&eC_g^Js�^Cj�x�]@zÔ_gh È u�¿�Ñ ÑKÀ5«
u6sCzveC_g]	w4x�u6n�z&_g]	^}��qms�nAd&e�j�]@_4zA_g^�b,_gnv]	^�b,_g^XqSnvsCd&f È ]	nAjtj�]@_8��u6e�nAzAd&eC_g]	^�c	]@dAe�f,_g]	h8j�_gn�±�_4zvh/�
b�u�zv]@��^�]@z&u6hv]@��^rj�s�nAdAer\Ic@_gf�hvnA��^C_g^JnA_4j�s�w4]@_gnvh5i È u�zÔw4sl_g]	^C_gnÔ^�]@_4j�nv]	b,_g^t~�^PhA_gnvb nvs�^�b w$�6e�c	n&u6hA_
xy_g]	hvn&�6b h5�I�V_g]�j�_g^�u6^�b,_4zAhvnA_gx�hA_g^�qS]	{#_g^Czv]@��^C_g^9�,��^9_g]	^C_gn#ª��6^�b,_r�,��^�Õ Ñ6{ s�^Cj²_g]	^C_g{
qSs�nAdAe�{#_4zAz&_gn��,��^ õ {¡e�u6^Cj�_gc	h�_4z�zv]@dAetxy_g]}j�_gn�����^CzAhvnvs�fPhv]@��^Ys�{¡_g]	^C_�b nA��p,_�hA_4dAe�^�]@z&dAeC_
oS_gn&u6sCz/�¦��nAj�_gnvs�^�bC�

ÁdÂÄÃ�ÂÅÃ�ÂÄÃ Æ�ÇÉÈ�ÊºË3Ì#ÍÎËUÏ}ÐÅÈ�Ê
§Snvs�^Cj�z&�6hvw4c	]@d&eXxy_g^Ca�hv]	b h�{�u6^�w4s�n�\+nvw5_gs�b s�^�bJj�_4zRb,_2�¥��nAj�_gnvhA_g^YÏ�c	s�p,zAd&e�c�u6sCdAeCzm�,��^
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Õ Õ »�¼m½Ô¾g¿�À+ÁèçPÃr¼SÇêé ëVÉmÄ8À+É�ÌðÇíì;À+Ç ÌðÇSÄ�îWÀÔÉ�»�È�À�Ìzì;À
w È _g]��P�y_gfPhvnA��{#_ghA_gnAz&��c@_g^C��]@j�_ iCj�]@_S]	^l_g]	^C_g{¡kmxCzvh&u6^Cjðï��,��^C_g]	^�u6^Cj�_gn�_g^�h/�¥_gnv^�h�zv]	^CjL����]@zvh
jCu6xy_g]ð_g]	^X^C��dAeW^�]@dAePhS�¦_4zvhvb,_gc@_gb hA_gn��Pf�u6c	]@_gnvs�^�b,zv�¥u6f�hA��n5i�j�_gnm]	{ �;_gnA_g]@d&eY�,��^ 4 ß-ñóò à ò &
c	]@_gb h5�CqSs�nAdAeWj�]@_4zA_g^�Ï�u6f�hA��n È ]	nAj�jCu�z�`Wu6b ^C_gh/�¥_gc@jt]	^Xj�_g^W�P�y_gf�hvnA��{#_ghA_gnAzA��c@_g^C��]@j�_g^Xw È ]Z�
zAd&eC_g^µhJs�^CjµæJ¬¨�¥_4zvhvb,_gc@_gb h5�yqS]@_#�PhA_gc	c@_j�_4zS{|]	^�]	{�u6c@_g^�`Mu6b ^C_gh/�¥_gc@j�_4z8w È ]@zAdAeC_g^�j�]@_4zA_g^
����c@_g^C��]@j�_g^Jj�_NMC^�]@_gnvhVj�]@_;{�u6b ^C_ghv]@zAdAeC_mk�^�u6c	®�zv]@_gnA_gxy_g^C_:� Ü � ~m{©_g]	^C_;f,��^Czvh&u6^PhA_�km^�u6c	®�zA_
��xy_gn�j�_g^�b,_4z&u6{UhA_g^ ! sC_gnAzAd&e�^�]	hvhj�]@_4z&_gn�\Ixy_g^C_#hvnA_N\L_g^�w4s�f,a�^�^C_g^}iðzA��c	c	hA_#j�]@_4zA_#\+x�_g^C_
_g]	^C_SeC��eC_8om��{#��b,_g^�]	h&�6h�u6s�� È _g]@zA_g^}��q�u�zRµ�]@_gc�]@zAhV_4z;j�]@_8k�x È _g]@d&e�s�^�b,_g^Xj�_gnR`Mu6b ^C_gh/�¦_gc@j��
zvh&�6nvf,_m]	^tj�_gnVkm^�u6c	®�zA]@_gnA_gx�_g^C_Sf�c@_g]	^C_gn;u6c@z ¹ ÑRj©w4sJe�u6c	hA_g^}��q�uj�]@_4zV^�]@dAe�hRj�s�nAd&et^�s�n;w È _g]
����c@_g^C��]@j�_�_gnvnA_g]@dAePh È _gnAj�_g^tf u6^�^}i È _gnAj�_g^tw4s�nRÏC��nv{�s�^�b#j�_4zRÏ�c	s�p,zAd&e�c�u6sCdAeC_4zRw4sCz3�6hvw4c	]@dAeC_
ªLs��¦hAzv��s�c@_g^¯u6^�b,_gx�n&u�d&e�h5��q8u6xy_g]+]@zvh�jCu6n&u6s��;w4s¯u�d&e�hA_g^}i�jCu6pYj�s�nAdAe�j�]@_|¢+_gn È _g^Cj�s�^�bWj�_gn
µ�sCz&u6hvwg�¥_gc@j�_gn�f,_g]	^C_�c@��f�u6c@_g^W`Wu6b ^C_gh/�¥_gc@j�{|]	^�]	{�uru6s�� hvnA_ghA_g^}i�j�]@_�w4sXj�_gn��P��_g]@d&eC_gnvs�^�bJ�,��^
¬�_g]	c@d&eC_g^��¦��e�nA_g^�f,a�^�^C_g^}i È u�z È ]@_4j�_gnvs�{©w4s�_g]	^C_gnV_gnveCa�e�hA_g^r~�^PhA_gnvb nvs�^Cj�w$�6e�c	n&u6hA_Sx�_g]	hvn&u(�
b,_g^�f u6^�^�ÎÐ~�c	n&Ñ Ñ Ò �

\I]	^ È _g]	hA_gnA_4zE�8nv]	hA_gnv]	s�{ x�_g]	{ \I^�h È s�n/�ðj�_gnV�P�y_gfPhvnA��{#_ghA_gnAzA��c@_g^C��]@j�_g^r_g^�hAzAhA_ge�h;j�s�nAdAeJj�]@_
km^��¦��nAj�_gnvs�^�b,_g^¶u6^Xj�_g^X¢Ôu6f�s�s�{�h&u6^�fXu6^Wzv]@dAe}���Ø]@_�x�_gnA_g]	hAzm_gn È �6e�^�h5iyzA��c	c�]	^Xj�_g{ ¬�u6^�f
_g]	^�qSnvsCdAf bW¾ &+465dc.c {�x�u6nEeC_gnvnAzAdAeC_g^}�Pq8u6n&u6sCz+�¦��c	b h5i�jCu6p�j�_gnÔ¬ðu6^�f|j�s�nAd&eJ~So�¢m�£¢+_g^�hv]	c@_
u6xCzAd&e�c	]@_gp x�u6n�zA_g]	^Y{Us�pC�Lq8_gnmb,_4z&u6{UhA_�{�u6b ^C_ghv]@zAdAeC_|Ï�c	s�p,zAd&e�c�u6sCdAe�zA��c	c	hA_|u6c@zA�lj�s�nAdAe�_g]	^
zA��c@d&eC_4z�¢+_g^�hv]	cðb,_2� ��e�nvh È _gnAj�_g^Yf,a�^�^C_g^}��q8_gn�{�u(��]	{�u6c�_gnve��6c	hvc	]@dAeC_qSs�nAdAe�{#_4zAzA_gnm]@zvh�q8�
Õ Ñ Ñ�«VÏ;�

ÁdÂÄÃ�ÂÅÃ�Âõô ö2÷ÅË3ø,Ì#ùDú8Ï#Ì#Ç�Ì}ÐvÏ}ûDüÎË3Ï�ýÓË3Ï}ÐÅÈ�Ê
��^��u6��]	hA_gcCÕ È s�nAj�_;x�_gnA_g]	hAz�j�]@_Vk�s��¦b�u6x�_Vj�_4z�_gc@_gfPhvnv]@z&dAeC_g^J§8_gb,_g^��y��hA_g^�hv]�u6c@zIxy_4zAd&e�nv]@_gx�_g^�

� §�_ È �6e�nvc@_g]@zvhvs�^�brj�_gn�u�j�]�u6x�u6hv]@zAdAeC_g^M�;_ È _gb s�^�blj�_gn�\Ic@_gf�hvnA��^C_g^

� km^�u6c	®�zA_�j�_gn���u6n&u6c	c@_gc@_g^C_gnvb ]@_Uj�_gn�\+c@_gfPhvnA��^C_g^

\I]	^C_�¢+��n&u6sCzAzA_ghvw4s�^�bY� ��n�j�]@_Ju�j�]�u6x�u6hv]@zAdAeC_r�;_ È _gb s�^�bMj�_gn�\Ic@_gf�hvnA��^C_g^¯]@zAh�_g]	^C_#b,_gnv]	^�b,_þ ^Cj�_gnvs�^�bXj�_gn�`Wu6b ^C_gh/�¥_gc@j�_4zB�¤ÿÿ È �6e�nA_g^Cj�_g]	^C_4z�µ�®�fPc@��hvnA��^Ps�{|c�u6s��¦_4z5�ðq�urj�]@_4zA_ þ ^Cj�_2�
nvs�^�b���nA���y��nvhv]@��^�u6c�w4s�n+��u6n&u6c	c@_gc	f,��{|�y��^C_g^�hA_Sj�_gn+\Ic@_gf�hvnA��^C_g^�b,_4zAdAe È ]	^Cj�]	b f,_g]	hE]@zvh5i6]@zvhI_g]	^C_
{#a�b c	]@dAeCzAh��¦nv��eC_�±�_gh&u6nAj�]@_gnvs�^�bJj�_gnm\Ic@_gfPhvnA��^C_g^Wu6^�w4sCzvhvnA_gx�_g^}�

q�u6{|]	hS_g]	^C_�b,_g^�u6sC_�k�^�u6c	®�zA_�j�_gn8��u6n&u6c	c@_gc@_g^C_gnvb ]@_|j�_gn8\Ic@_gf�hvnA��^C_g^Y{#a�b c	]@d&eM]@zvh5iC{Us�prj�]@_
_gc@_gf�hvnA� zvh&u6hv]@zAdAeC_Skm^�u6c	®�zA_�]	^Jj�_g{©�;_gnA_g]@dAerzvh&u6hvh�MC^Cj�_g^}iP]	^�j�_g{ �£u�zvhÔj�]@_�b,_4z&u6{�hA_S\I^C_gnvb ]@_
j�_gn�\Ic@_gf�hvnA��^C_g^¶]	^W��u6n&u6c	c@_gc@_g^C_gnvb ]@_#�,��nvc	]@_gb h5i}u6c@zA�J]	^¶j�_gn8{�u6b ^C_ghv]@zAdAeC_g^�km^�u6c	®�zA]@_gnA_gx�_g^C_� Ü �,qS]@_�_gc@_gf�hvnv]@zAd&eC_�s�^Cj�j�]@_�{�u6b ^C_ghv]@zAdAeC_Sk�^�u6c	®�zv]@_gnA_gxy_g^C_g^#{��Cz&zA_g^lu6c@zA��]@j�_g^�hv]@zAd&elzA_g]	^}�
qS]@_4z È ]	nAjXu6{¡c@_g]@d&e�hA_4zvhA_g^Wj�s�nAdAeW_g]	^�zv®P{|{#_ghvnv]@z&dAeC_4zS\Ic@_gfPhvnA��j�_g^Cj�_4zv]	b ^�nA_5u6c	]@zA]@_gnvh5�

\Ixy_g^CzA� È ]@_m� ��n�j�]@_S{�u6b ^C_ghv]@zAd&eC_�km^�u6c	®�zv]@_gnA_gxy_g^C_ È ]	nAj�u6sCdAe�� ��nRj�]@_8_gc@_gfPhvnv]@z&dAeC_�km^�u6c	®��
zv]@_gnA_gxy_g^C_�_g]	^C_R{#a�b c	]@d&eCzvhVeC��eC_�om��{#��b,_g^�]	h&�6hRu6^�b,_4zvhvnA_gx�h5iPj�]@_�zv]@d&e�j�s�nAdAer_g]	^C_g^�b,_gnv]	^�b,_g^
����hA_g^�hv]�u6c@j�s�nAdAe�b nv];\Y�6s�p,_gnvh5� �;_g]�j�_g{Í����hA_g^�hv]�u6c@j�s�nAd&e�b nv];\Xe�u6^Cj�_gc	hI_4z�zv]@dAes�{Íj�]@_Vn&u�j�]�u6c@_
����hA_g^�hv]�u6c@j�];\L_gnA_g^�w,�ð\In��,_gnvs�nAz3u�dAe�hU_g]	^C_�¢+_gnvx�nA_g]	hA_gnvs�^�bXj�_gn�¬}n&u6^Czv{|]@z&zv]@��^Cz/�¦s�^�fPhv]@��^}i}j�]@_
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Ý À 4 à Á'Ç 4 Ã�Ä Ê ;�Î Ê Á ¾ <�4 Ä Ô�;{;{4�È â Ý 4 Ä�À ¾ ÁTÄ � 4 À ¾ Ç�Ï 4 À�Á 4 ¾ Ã�Ø ã 4 Ã 4�Ô�? Ë 4 À ;�Î Ê Á ¾ Ë
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Æ�Á�Â 4 À È�;mÎT4 ÁTÄ�Å 4 À ;�ÎT4 Ã�Á

³¨Þ
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¿�Ä Ë�Ê Ã <�4 Á ?D4 Ã 4 À�Ç�Ä Ý 4 Ä�À ¾ ÁTÄ É À�Ç É�4�Î Ã 4 Ã 4 Á*¿ È�4 Ï�Ç�Ã�Æ <�4 ÁSÄ�À É Ê È À 4 Ã�Ç Ê Á < ¾ 4 Ç 4 Ä�Ç 4 Ç î Ü À ; ß`ß ï Õ
æ Á < À 4 Ä 4 Ã Ô Ã ?�4 À�Ç Ë 4 Ã <�4 Á Ñ L Ä�Ç 4�É�4 Ò < À 4�<T= Ä O 4 Ç = Ã < À 4 Ã Ê Á ¾ Ä 8>4�È�<�É À�Ç�Á Ê Ã 4 À�Á 4 Ã�¿ È�4 Ï�Ç�Ã�Æ <�4
4 Ã � 4 Ê�¾ 4 Á Ê Á'Ç 4 Ã�Ä Ê ;�Î Ç Õ Ú�4 À < À 4 Ä 4 Á à Á_Ç 4 Ã�Ä Ê ;�Î Ê Á ¾ 4 Á Ë�Ê Ã <�4 � 4 Ë 4 À È Ä <T= Ä�Ä 4�È�?�4 Û = ¾ Á 4 Ç <�4 â
Ä�À ¾ Á�Ë 4 Ã Ë 4 Á <�4 Ç Õ&Ý = Ä É$= í À É$=(È�4 Û = ¾ Á 4 Ç 854�È�<#?D4 Ç�ÃmÙ ¾ Ç Ø Â�Ò <T= Ä É À�Á�À É$=(È�4 Û = ¾ Á 4 Ç 854�È�< À�Á
<�4 Ã Ô Á =(È L Ä�À 4 Ã 4�?D4 Á 4 Ø ä�= Ê Ä�Ä7Ò Ë Æ ?�4 À Î À 4 Ã 4 À�Á 4 9eÆ É Æ ¾ 4 Á�À�ÇmÙ(Ç�Ë
Æ�Á µ�" 4 Ã�Ã 4 À ;�Î Ç Ë À�Ã < Õ'Ý À 4 â
Ä 4)ÜT4�È�< Ë 4 Ã�Ç 4�4 Á'Ç�Ä�Å�Ã 4{;�ÎT4 Á 4 À�Á 4�ÉóÑ Ï =(È À 4 Ã Ê Á ¾ Ä 8~= Ï'Ç�Æ�Ã 8 Ë
Æ�Á ß¨ÕÖ³¨Õ Ü/Ð Ã < À 4 Ä 4 Ê Á_Ç 4 Ã 4Cä Ã 4 Á � 4
<�4 Ä 8 â Ú�4 Ã 4 À ;�ÎT4 Ä Ë 4 Ã <�4 ÁòÄ�ÇmÙ(Ã�Ï 4 Ã 4�Ô�? Ë 4 À ;mÎ Ê Á ¾ 4 Á 4 Ã Ë = Ã�Ç 4 ÇiÒ =(È Ä 85Ð Ã ¾ Ã�Ø ã 4 Ã 4 Û = ¾ Á 4 Ç 854�È â
<�4 Ã Õ ¿�À�Á 4 ¾ 4 Á = Ê 4CÚ�4 Ä ;�Î Ã 4 À ? Ê Á ¾ <�4 Ä�Û = ¾ Á 4 Ç <�4 Ä�À ¾ ÁTÄ�À�Ä�Ç�À�Á î Ü À ; ß`ß ï �{Ê àTÁ <�4 Á Õ
¿�Ä Ë�Ê Ã <�4 Á 4�?�4 Á 8~=(È�È Ä à Á_Ç 4 Ã�Ä Ê ;mÎ Ê Á ¾ 4 Á É À�Ç 4 À�Á 4 Ã)Û = ¾ Á 4 Ç�Ï
Æ�Á¨à ¾`Ê Ã = Ç�À�Æ�Á*Ë
Æ�Ã ¾ 4 ÁTÆ É�É�4 ÁtÒ
< À 4�4 À�Á É$= í À É$=(È�4 Ä ÜT4�È�< Ë
Æ�Á ± ÂðÀ É Ñ Å 4 Ï�Ç�Ã�Æ É�4 Ç 4 Ã�Ä�Æ È�4 ÁTÆ�À <�4 Á Ê Á <�4 À�Á Ü�4�È�< Ë
Æ�Á ± ä�= Ê Ä�Ä
À�Á <�4 Ã Ô Á =(È L Ä�À 4 Ã 4�?�4 Á 4�4 Ã � 4 Ê�¾ Ç Õ Ô Ê ;�Î�Î À 4 Ã Ë�Ê Ã <�4�4 À�Á 4 9)Æ É Æ ¾ 4 Á�À�ÇmÙ(Ç <�4 Ä�Û = ¾ Á 4 Ç 8>4�È�<�4 Ä
À�Á <�4 Ã Ô Á =(È L Ä�À 4 Ã 4�?D4 Á 4 Ë
Æ�Á µ�" 4 Ã�Ã 4 À ;�Î Ç Õ�Ý À 4 Ä 4 à Á_Ç 4 Ã�Ä Ê ;mÎ Ê Á ¾ 4 Á Ë 4 Ã <�4 Á Î À 4 Ã � 4{< Æ ;�Î
Á�À ;�Î Ç�Ë
Æ�Ã ¾ 4 Ä�Ç 4�È�È Ç Õ
Ú�4 À <�4�É 4 Ã�Ä�Ç 4 ÁS¿�Á_Ç Ë�Ê Ã 8�Î�= Á <�4�È Ç 4 ÄvÄ�À ;�Î Ê É 4 À�Á 4s4 À�Á � 4�È Á 4 ¿ È�4 Ï�Ç�Ã�Æ <�4 À É æ Á�Á 4 Ã 4 Á <�4 Ä
ô+= Ï Ê�Ê É Ç = Á�Ï¨Ä 3 Ä Õ Ô�?�? Õ 3 ±¨Õ�Þ 3>=
6�6 Õ Ô Á < À 4 Ä 4 ¿ È�4 Ï'Ç�Ã�Æ <�4 Ë�Ê Ã <�4�4 À�Á*Ó�Æ�Ç 4 Á'Ç�À =(È Ë
Æ�Á h Ö Í â
Þ�7`³`ß`ß ô = Á ¾ 4�È�4 ¾ Ç Õ Ô�?�? Õ 3 ±¨Õ�Þ 3@?&6�6 � 4 À ¾ Ç <�4 Á ß 4 Á_Ç�Ã =(È�?�4 Ã 4 À ;�Î�<�4 Ä Ñ Å 4 Ï'Ç�Ã�Æ É�4 Ç 4 Ã�Ä Ê Á <�<�4 Á
ô�4 Ã ÈH= Ê 8 �
Ë 4 À 4 Ã â�ç'Ê À�ÅDÆ�Ç 4 Á'Ç�À =(È�È À�Á�À 4 Á Õ�Ý 4 Ã 4 Ã�Ã 4 À ;�Î Ç 4 Ó/Æ�Ç 4 Á_Ç�À =(È�< Ê Ã ;�Î ¾ Ã�À�� È À 4 ¾ Ç ?D4 À Þ`Õ�ÞxØ ô Õ
Ý À 4 Ä 4 ÃA� 4 Ã�Ç 4 Á'Ç�Ä�Å�Ã�À ;�Î ÇeÁ�À ;mÎ Ç ¾ = Á � <�4�É ¾ 4:8 Æ�Ã <�4 Ã�Ç 4 Á�� 4 Ã�ÇiÒ <�4 Ã Ê Á_Ç 4 Ã Î�=(È�? Ë
Æ�Á Þ ô¯È À 4 â¾ 4 Á$Ä�Æ È�È Ç 4 Ò Ë = Ä = Ê 8!< À 4 ¾ Ã�Æ ã 4CB �DÁ Ê Á ¾ <�4 Ã�¿ È�4 Ï'Ç�Ã�Æ <�4 �{Ê Ã ÐT; Ï �{Ê 85Ð�Î Ã 4 Á%À�Ä�Ç Õ æ Á Ôe?�? Õ 3 ±¨Õ�Þ 6
À�Ä�Ç <�4 Ã ô�4 Ã ÈH= Ê 8�<�4 ÄvÓ/Æ�Ç 4 Á_Ç�À =(È Ä < À 4 Ä 4 Ã�¿ È�4 Ï�Ç�Ã�Æ <�4 Á�Ï
Æ�Á¨à ¾`Ê Ã = Ç�À�Æ�ÁòÀ�Á <�4 Ã Ô Á =(È L Ä�À 4 Ã 4�?D4 Á 4
<T= Ã ¾ 4 Ä�Ç 4�È�È Ç Õ
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ACBDBDE9FHGDI&JDK�°TN�VTO�W�E9J&V�F9Vxë�U é{ê G&V�JDG&V�R:EHK�J�N���gilon7a�Y[hja�fcfch�ZqY~h)^`amle�!amlof]g7d`r+^`a�Y�amf]aYX(hjloZqYj|w}
a�\
�Dk7hja�\xhoZ]g7f]Y<Zða�\(hjfqgi\
n�^`a�l\[�\_g7f^]`YjZca�lja�p'a�\
a7�

_�`ba	cPd�eRfhg�iJfM`����hcjdk`JfMlmcjd!�ne	g2iocp`rqscj`��/f����utvc	�wa
x Ê ÃCyeÁ_Ç 4 Ã�Ä Ê ;�Î Ê Á{z <�4 ÃeÁ Ê É�4 Ã�À�Ä ;mÎT4 Á äv4 Á = Ê À|z`Ï 4 À�ÇC} Ê Ã <�4 Òv}�À 4�= Ê ;mÎ Ä ;�Î Æ�Á ?�4 À <�4 Ã~y�Á¨â
Ç 4 Ã�Ä Ê ;mÎ Ê Á{z <�4 Ã+ÂtÃ = ÁTÄ�ÅDÆ�Ã�Ç�Ä��¨Ä�Ç 4�É�4 Ò < À 4 ¿�Á 4 Ã�z`À 4{4 Ã Î�=(È Ç Ê Á{z Ð�?�4 Ã�Å�Ã Ð¨8 Ç Õ ¿�À�Á 4)Ô�? } 4 À ;�Î Ê Á{z
Ë
Æ�Á <�4 Ã äv4 Ä =(É Ç 4 Á 4 Ã�z`À 4 Ï = Á�Á�Á Ê Ã < Ê Ã ;�Î Á Ê É�4 Ã�À�Ä ;�ÎT4�Ô Ã�Ç 4:8>= Ï�Ç 4�= Ê 8 Ç�Ã 4 Ç 4 ÁtÒ <T=e4 À�Á�ÄmÆ È�;�ÎT4 Ä
ô�4 Ã Î�=(È Ç 4 Á Ê Á�Å Î �¨Ä�À�Ï =(È À�Ä ;�Î À�Ä�Ç Õ æ[É äv4 z 4 ÁTÄ = Ç���� Ê <�4 Ã y�Á'Ç 4 Ã�Ä Ê ;�Î Ê Á{z <�4 Ä�Â�Ã = ÁTÄ�ÅDÆ�Ã�Ç�Ä��_â
Ä�Ç 4�É Ä É Ê�ã = Á < À 4 Ä 4 Ã Ñ Ç 4�È�È�4 ÁTÆ ;�Î�<T= Ä 4�È�4 Ï'Ç�Ã�À�Ä ;mÎT4�ÜT4�È�<�É À�Ç�À�Á Ú�4 Ç�Ã =�;mÎ Ç�z 4 �iÆ2z 4 Á�} 4 Ã <�4 ÁtÒ
Ä�Æ <T= ã Ä�À ;�Î�85Ð Ã < À 4vô�4 Ã È�4 Ç�� Ê Á{z <�4 Ã ä�4 Ä =(É Ç 4 Á 4 Ã�z`À 4�4 Ã�z`À ? Ç	�

���������r���2�>�Y�\�����r�����>��� 3 ±¨Õ�Þ 6

Ý 4 Ã Ñ Ç = Ã�Ç�Å Ê Á�Ï�Ç 3 Þ 6/È À 4 z`Ç <T=(?D4 ÀTÏ Ê Ã���Ë
Æ�Ã <�4�É Û = í À É Ê É <�4 Ä+Û = z`Á 4 Ç 854�È�<�4 Ä 4 À�Á 4 Ä Ñ Å 4 Ï_â
Ç�Ã�Æ É�4 Ç 4 Ã�Ä�Æ È�4 ÁTÆ�À <�4 Á Ê Á <#<�4 Ã�¿�Á < Å Ê Á�Ï�Ç�À�Á <�4 Ã Ô Á =(È �¨Ä�À 4 Ã 4�?D4 Á 4 Õ
Ý À 4#Ôe?�? À È�< Ê Á{z 4 Á 3 ±¨Õ�� â ±¨Õ�µ 6 � 4 À|z 4 Á < À 4 ¿�Ã�z 4�? Á�À�Ä�Ä 4×<�4 Ã�yeÁ_Ç 4 Ã�Ä Ê ;mÎ Ê Á{z <�4 Ã$¿�Á 4 Ã�z`À 4{4 Ãwâ
Î�=(È Ç Ê Á{z Õ ¿�ÄE} Ê Ã <�4s< À 4�Ü/È Ê z�� 4 À�Ç <�4 Ã�¿ È�4 Ï�Ç�Ã�Æ�Á 4 Á 3 � 4 } 4 À È ÄvÀ�Á 3>=
6�6�<T= Ã�z 4 Ä�Ç 4�È�È ÇCÄ�ÆR}�À 4Q< À 4
ô�4 Ã È�4 Ç�� Ê Á{z <�4 Ã äv4 Ä =(É Ç 4 Á 4 Ã�z`À 4 � ¿ 3 � 4 } 4 À È Ä 3@?&6�6 À�Á Ôe?�Î Ù(Á{z`À|z`Ï 4 À�ÇsË
Æ É Ñ Ç = Ã�Ç�}�À�Á�Ï 4�È��
Ê Á_Ç 4 Ã�Ä Ê ;�Î Ç Õ y É 4 À�Á 4 Í Æ�Ã�Ã 4�ÈH= Ç�À�Æ�Á < À 4 Ä 4 Ã ä Ã�Ø ã 4 Á 854 Ä�Ç�� Ê Ä�Ç 4�È�È�4 Á�} Ê Ã <�4 À�Á 35;76 � ¿�z 4 z 4 Á
< À 4CÜ/È Ê z�� 4 À�Ç = Ê 8 z 4 Ç�Ã = z 4 Á Õ
x Ê Á�Ù ;�Î Ä�Ç�} Ê Ã <�4 Á�¿ È�4 Ï�Ç�Ã�Æ�Á 4 Á É À�Ç 4 À�Á 4�É ¿�Á 4 Ã�z`À 4�Ð�?D4 Ã�Ä ;mÎ Ê�ã Ë
Æ�Á Þ 4~ô Ê Á <%<�4 Á Ñ Ç = Ã�Ç�Ã = â
< À 4 Á�Ë
Æ�Á�Ã5��â �`� É�É 35Ôe?�? Õ 3 ±¨Õ�� 6�6 Ê Á < Ã5� ß É�É 35Ôe?�? Õ 3 ±¨Õ � 6�6�?�4 Ç�Ã =�;�Î Ç 4 Ç Õ�Ý 4 Ã Ñ Ç = Ã�Ç�Ã =�< Àqâ
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Ê Ä�Ë
Æ�Á �`� É�É } Ê Ã <�4 z 4 }�Ù Î�È ÇiÒ <T=�< À 4 Ä <�4 ÃeÙ Ê�ã 4 Ã�Ä�Ç 4 Á×¿ È�4 Ï�Ç�Ã�Æ�Á 4 Á§¦ Ê z ?�=(Î Á 4 Á'Ç�Ä�Å�Ã�À ;�Î Ç Õ
Ü/Ð Ã ?�4 À <�4�Ñ Ç = Ã�Ç�Ã =�< À 4 Á�À�Ä�Ç¨� Ê 4 Ã�Ï 4 Á�Á 4 ÁtÒ <T= ã É À�Ç = ÁTÄ�Ç 4 À|z 4 Á <�4 Á Ñ Ç = Ã�Ç©}�À�Á�Ï 4�È Á < À 4CÜ/È Ê z�â� 4 À�Ç Ê Á <�= Ê ;�Î�< À 4�ô�4 Ã È�4 Ç�� Ê Á{z <�4 Ã äv4 Ä =(É Ç 4 Á 4 Ã�z`À 4 }�Ù ;�Î Ä�Ç Õ/Ý À 4 ÄCÀ�Ä�Ç�}�À 4 Ä ;mÎ Æ�Á÷À�Á <�4 Á
Ú�4 Ç�Ã =�;�Î Ç Ê Á{z 4 Áª� Ê <�4 Á%Â�Ã = ÁTÄ�Å�Æ�Ã�Ç�Ä���Ä�Ç 4�É�4 Á = Ê 8t< À 4 Ä�Ç 4 À|z 4 Á <�4eÔ Á{� =(Î�ÈD= Á�« 4{;�ÎT4 ÁTÄ ;�Î Ã�À�Çwâ
Ç 4 ÁtÒ < À 4�É À�Ç <�4 Ã>x Ê Á =(Î�É�4Q= Á¬ÂtÃ = ÁTÄ�Ë 4 Ã�Ä =(È�4 Á 4 Ã�z`À 4Q4 À�Á ÎT4 Ã~z 4�ÎT4 ÁtÒv� Ê 4 Ã�Ï È Ù(Ã 4 Á Õ Ü/Ð Ã <�4 Á
Ñ Ç = Ã�Ç�Ã =�< À Ê ÄuÃ5��â �`� É�É À�Ä�Ç 4 À�Á 4�Ô Ê 8 Ä�Å =(È Ç Ê Á{z÷Ë
Æ�Á � ¿�� Ê 4 Ã�Ï 4 Á�Á 4 Á Õ�Ý À 4 Ä�À�Ä�Ç = Ê 8 z 4 â
Ã�À�Á{z 4 Ó/Æ�Ç 4 Á_Ç�À =(È�< À�� 4 Ã 4 Á{� 4 ÁñÀ�Á <�4 Ã Ô Á =(È ��Ä�À 4 Ã 4�?�4 Á 4 � Ê Ã ÐT; Ïj� Ê 85Ð�Î Ã 4 ÁtÒ < À 4%= Ê 8 z`Ã Ê Á < Ë
Æ�Á
Ôe? } 4 À ;mÎ Ê Á{z 4 ÁSË
Æ�Á <�4 Ã�Ó Ê Á�Ï�Çwâ¬� Ê â[Ó Ê Á�Ï�Çwâ Ô�?�? À È�< Ê Á{z = Ê 8 Ç�Ã 4 Ç 4 Á 3 Ä Õ Ô�? Ä ;mÎ Á�À�Ç�Ç¨yeÁ_Ç 4 Ã�Ä Ê â
;�Î Ê Á{z 4 Á <�4 Ã Ôe?�? À È�< Ê Á{z
Ä 4 À|z 4 ÁTÄ ;�Î�=x8 Ç 4 Á 6 Õ ¿�À�Á 4 } 4 À�Ç 4 Ã 4 ¿�Ã�Ï È Ù(Ã Ê Á{z
Ä É Ø2z È À ;�Î Ï 4 À�Ç È À 4 z`Ç�À É
Ô �{À É Ê Ç�}�À�Á�Ï 4�È Ò Ê Á_Ç 4 Ã <�4�É <T= Ä�¿ È�4 Ï'Ç�Ã�Æ�Á <�4 Ã Í Ã Ð�É�É Ê Á{z <�4 Ã Ü/Ð�Î Ã Ê Á{z
Ä 8>4�È�<¨È À�Á�À 4s8 Æ È z`Ç Õ
æ ÁTÄ�z 4 Ä =(É Ç�À�Ä�Ç 4 À�Á 4�Ôe? } 4 À ;�Î Ê Á{z�Ë
Æ�Á <�4 Ã äv4 Ä =(É Ç 4 Á 4 Ã�z`À 4 Ë
Æ�Á ? À�Ä 4 Ç�} = Þiß É�4~ô = Ê 8 z 4 â
Ç�Ã 4 Ç 4 Á Õ

Ý À 4�Ôe?�? Õ 3 ±¨ÕÖ± â ±¨Õ�µ 6 � 4 À|z 4 Á < À 4 « 4 Ä Ê È Ç = Ç 4�85Ð Ã�¿ È�4 Ï�Ç�Ã�Æ�Á 4 Á É À�Ç Ñ Ç = Ã�Ç�Ã =�< À 4 ÁQË
Æ�ÁCÃ5��â �`� É�É
Ê Á <��?�4 Ã�Ä ;�Î Ê�ã 4 Á 4 Ã�z`À 4 Á*Ë
Æ�Á Þiß Ò Þiß`ß$Ê Á < Þiß`ß`ß 4~ô Õ � À 4�4 Ã�} = Ã�Ç 4 ÇvÁ�À É�É Ç < À 4�Ü/È Ê z�� 4 À�Ç
É À�ÇEz`Ã�Ø ã 4 Ã 4 Á Ñ Ç = Ã�Ç 4 Á 4 Ã�z`À 4 Á =(? Õ&Ý 4 Á�ÁTÆ ;�Î À�Ä�Ç = Ê ;�Î À�Á < À 4 Ä 4 Á*Ó È Æ�Ç�Ä <T= Ä Ô ÁTÄ�Ç 4 À|z 4 Á <�4 Ã
Ü/È Ê z�� 4 À�Ç Ê Á <�<�4 Ã�¿�Á 4 Ã�z`À 4 Ë 4 Ã È�4 Ç�� Ê Á{z É À�Ç®} =�;mÎ Ä 4 Á <�4�É Ñ Ç = Ã�Ç©}�À�Á�Ï 4�È � Ê ?D4 Æ ?�=�;mÎ Ç 4 Á Õ&Ý =
<�4 Ã Ú�4 Ç�Ã = z <�4 Ã�¿�Á 4 Ã�z`À 4i=(? } 4 À ;mÎ Ê Á{z 4 ÁòÇ�Ã�Æ�Ç�� <�4 Ã�Ä�Ç = Ã�Ï Ê Á_Ç 4 Ã�Ä ;mÎ À 4{<¨È À ;�ÎT4 Á Ü/È Ê z�� 4 À�Ç 4 Á�À�Á
<�4 Ã�z È�4 À ;mÎT4 Á ä Ã�Ø ã 4 ÁTÆ�Ã < Á Ê Á{z È À 4 z`ÇiÒ
À�Ä�Ç 854 Ä�Ç�� Ê Ä�Ç 4�È�È�4 ÁtÒ <T= ã <�4 Ã�¯ = Ê Å�Ç = Á'Ç 4 À È!< À 4 Ä 4 Ã ä Ã�Ø ã 4
= Ê 8�< À 4 Ê Á_Ç 4 Ã�Ä ;mÎ À 4{<¨È À ;�ÎT4 Á*Ó/Æ�Ç 4 Á_Ç�À =(È�4 À�Á <�4 Ã Ô Á =(È �¨Ä�À 4 Ã 4�?�4 Á 4 � Ê Ã ÐT; Ïp� Ê 85Ð�Î Ã 4 Á×Ä�À�Á < Õ
_�`ba	cPd�eRfhg�iJfM`����hcjdk°ü�K���{±��{e��nc
Ý À 4�Ô�< À =(?�= Ä�À 4 } Ê Ã <�4�< Ê Ã ;mÎ$<�4 Á�²Qâ[Ó = Ã =(É�4 Ç 4 Ã 3~ä)È Õ³�¨Õ�´ 6 Ê Á <�< À 4�ô�4 Ã È�4 Ç�� Ê Á{z <�4 Ã�ÂtÃ = ÁTÄwâ
Ë 4 Ã�Ä =(È Ï
Æ É Å�Æ�Á 4 Á_Ç 4�<�4 Ã�¿�Á 4 Ã�z`À 4 Ê Á_Ç 4 Ã�Ä Ê ;�Î Ç Õ Ô Ê ;�Î À�Á < À 4 Ä 4 Á Ú�4 Ç�Ã =�;mÎ Ç Ê Á{z 4 Ám} Ê Ã <�4�=(È Ä
Ñ Ç = Ã�Ç�Å Ê Á�Ï�Ç 4 À�Á 4 Ó/Æ`Ä�À�Ç�À�Æ�Á�Ï Ê Ã��QË
Æ�Ã <�4 ÁSÛ = í À É Ê É <�4 Ä�Û = z`Á 4 Ç 8>4�È�<�4 Ä <�4 Ä Ñ Å 4 Ï'Ç�Ã�Æ É�4 â
Ç 4 Ã�Ä�Æ È�4 ÁTÆ�À <�4 Á Ê Á <,=(È Ä�¿�Á < Å Ê Á�Ï�Ç < À 4¬Ô Á =(È �¨Ä�À 4 Ã 4�?D4 Á 4 z 4 Á Ê Ç��{Ç Õ y�Á'Ç 4 Ã =�< À =(?�= Ç�À�Ä ;�ÎT4 Á
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¾}¶�Ó;Ð�´6µ�¶ZÄ ÷ ØdµÃÄ ÷ Õ�¶�¿>¶�×ÄÕ�¶½¾ÄØ�¼ÈÓÈÚ õ ¶�×�Í«× ÷ Ó�º}Ï�¶�×}º ÷ Õ�¶�Ó�¶�×ÄÚ µ�¶�ÕÃµ�¶�Ú ¾6¶½¾°Ö ÷ µÃÄ Ôw¶�×}¶½µ ó}Æ Ï�¸QÓ Ú � ÛÄ_¶Y¿AÉuÖ ÷ º�¶½¾´Ö ÷�ëgì�í\îAõ ¶�×>¼ÈÓj¾}¶�×}º�¼ ó}Æ ¾}¶�Ó�Ì»Ó�¶�×ÄÚ µ�¶/¶�Ó"¾}º Ô ×�µ ó}Æ ¾NÐdÌ:µ¨Ó�¶ ÷2õ µ ÷�öu÷ ¾�µ�º ó}Æ ¶/ÒoÜ Æ ×�¼ÈÓÈÚ
µ�º�¾ ÷ Õ�º}¸Aµ¨Ó ö ¶½µ õ ¶�Ó í Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×}¶�Ó"¾´Ö�ÜÈ×MÁK¶�Ó�Ú�¶�ÖËÓ Æ ×ÄÕ�¶½µ�º�¾}¶½¾NÐ

Ç�¼�Á�Úu×�¼ÈÓ õ¸õ ¶�×6Ó Æ ÓÈÕÃµ ó}Æ ¶�Ó í µÃÄ�¼ÈÕ ÷ ¾�µ�¸QÓ�º}¶�×ÄÚ�¶ ö Ó�µ�º}º}¶�Ö�µ¨× õ%õ/÷ ºqØgÖa¶½µÃ¾}¶ ö ¶�º Ô ×}¸ ó�Æ ¶�Ó�¶�´=¶�º�µ¨ÚuÓ;É
µ¨Ó õ ¶½Ä õ/÷ º/á,¸�¾}¶�Ó"¾�µ ÷ Õ õ µ¨×}¶½·d¾ ÷ Äê¿ ÷ ·d¼�¼�ÄZ¾ ÷ Ó�· ÷ ÓÈÚ�¶�Õ�¶�Ú ¾�Ö�µ¨× õ É ö ¶½Ï�¸Q×ÄØ�¼ÈÚ ¾NÐ]´6µ�¶	îÅ×ÄÜÈÓ õ ¶õ/÷ Á�ÜÈ×yÕÃµ�¶�Ú�¶�Ó�µ¨Ó õ ¶�× Æ å Æ ¶�×}¶�Ó�ï�¸�Ä_¸QÚ�¶�Ó�µÃ¾�Ó�¾ õ ¶�ºP¶�Õ�¶½·d¾Ä×�µ�º ó�Æ ¶�Ó°Ò�¶�Õ õ ¶�º~µ¨Ó õ ¶�×PÇqÓ ÷ Õ ß º�µ�¶�×}¶^Îö ¶�Ó�¶ É õ µ�¶/º}µ ó}Ækõ ¼È× ó�Ækõ ¶�ÓðÚ�¶�×�µ¨ÓÈÚ�¶�×}¶�Ó�á,¸�¾}¶�Ó"¾�µ ÷ Õ õ ¼È× ó�Æ Úu×�µXç°Ó�¼ Ê ¶�×�¾NÉj¼ÈÓ õ µ¨Ó õ ¶�×mÚ�¶�×�µ¨ÓÈÚ�¶�×}¶�Ó
¾}¶ ó}Æ Ó�µ�º ó}Æ ¶�ÓgÖ/¸�Ä Ô Õ�¶^Ø�µÃ¾�Ó�¾ õ ¶�º íß º�¾}¶½Ä_ºNÉ ö ¶½µmÚuÕ�¶½µ ó�Æ ¶�ÓgÇ ö{ö µ¨Õ õ ¼ÈÓÈÚ�ºMÎ6¼ÈÓ õÀ÷2õ µ ÷�öu÷ ¾�µ�º ó}Æ ¶�Ó
Ì:µ¨Ú�¶�Ó�º ó�Æu÷ Á1¾}¶�Ó;Ðj´=¶�ºÄÖa¶½µÃ¾}¶�×}¶�Ót¶�×ÄÕ ÷ ¼ ö ¾ õ µ�¶�º}¶�º:´=¶�º�µ¨ÚuÓ_¶½µ¨Ó�¶w¼�Ä ÚNÛ�Ü Úu×¡å Ê ¶�×}¶�Ó"¼�¾ÄØ öu÷ ×}¶�Ç�Ó ÷ Î
Õ ß º�µ�¶�×}¶ ö ¶�Ó�¶ É õ/÷ ·�¶½µ¨Ó�¶§Ø�¼�º�Ó�¾ÄØgÕÃµ ó�Æ ¶�ÓAÌ»Õ�¶½·j¾Ä×}¸ õ ¶�Ó�µ¨ÓÈÓ�¶�× Æu÷ Õ ö õ ¶�ºI¿ ÷ ·j¼�¼�Ä�¾ ÷ Ó�·dº ÷ ÓÈÚ�¶ ö × ÷2ó}Æ ¾
Öa¶�× õ ¶�ÓlÄ½Ü�º}º}¶�Ó;Ð�´6¼È× ó}Æªõ ¶�Ó�¿>¶�×ÄØ�µ ó}Æ ¾ ÷ ¼�ÁIÌ�Õ�¶½·d¾Ä×}¸ õ ¶�Ó{Öa¶�× õ ¶�Ó ÷ ¼ ó�Æªõ µ�¶yñ ö ¶�×óò]Ó ó}Æ ¶�ÓlµÃÄ
ÝqÕÃ¾Ä× ÷�Æ ¸ ó�Æ Ï ÷ ·j¼�¼�Ä«¼�Ä ¶½¾´Ö ÷³ô Õ ×}¶ õ ¼ÈØ�µ�¶�×�¾NÉ¿ÖË¸ õ ¼È× ó�Æ�õ ¶�×�æ�¶�º�¾ÄÚ ÷ º ÷ Ó"¾}¶½µ¨ÕYÉ õ ¶�× õ ¼È× ó}Æ�õ/÷ º



¹�£ r m�� o�s,n>q hji[kbmyx{z�mc�,� s xd� n�rts,u p|n n�s,n>u
Ç�¼�ºÄÚ ÷ º}¶�Ó õ ¶�º�à�¶½¾ ÷ Õ¨Õ�º/¶�Ój¾}º�¾}¶ Æ ¾�Ï�¶�×Ä×�µ¨ÓÈÚ�¶�×�¾�Ö�µ¨× õ Ð
õ]¼�º ÷ ÄcÄ_¶�Ó�Á ÷ º}º}¶�Ó õ ÖwÓ�×}¶c¶½µ¨Ó í Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×NÉ õ ¶�º}º}¶�Ó®¿ ÷ ·d¼�¼�ÄZ¾ ÷ Ó�· ÷ ¼�Á±ï�¿ºÕÃµ�¶�Ú ¾~Ï�¸Q×ÄØ�¼�Î
Ø�µ�¶ Æ ¶�Ó;Ð�Ì>º[Ä�¼ Ê�÷�ö ¶�×{Ó�¸ ó�Æ Ú�¶½·Õ�Ó�×�¾{ÖË¶�× õ ¶�Ó;É�µ¨ÓdÖ�µ�¶^ÁK¶�×ÄÓ º�µ ó}Æ�õ µ�¶ õ/÷ ÄcµÃ¾lÏ�¶�× ö ¼ÈÓ õ ¶�Ó�¶�Ó
¾}¶ ó}Æ Ó�µ�º ó}Æ ¶�Ó í ó}Æ Ö�µ�¶�×�µ¨Ú ·�¶½µÃ¾}¶�Ó�Õ�å º}¶�ÓUÕ ÷ º�º}¶�Ó;Ð
Ì:µ¨Ó�¶»à�åQÚuÕÃµ ó}Æ ·�¶½µÃ¾�ÖËÓ�×}¶ ÷ ¼ ó}Æ�÷ Ó õ ¶�×Iß´ÓÈÓ�¶�ÓÖ ÷ Ó õ�õ ¶�º;Í ÷ Ó�·�º�¶½µ¨ÓP´Å× ÷�Æ ¾ÄÚ µÃ¾�¾}¶�× ÷ ÓÈØ�¼ ö ×�µ¨ÓÈÚ�¶�Ó;É÷ Ó õ ¶½Ä÷ö â ÷ ÓÈÚ�¶�Õ�¶�Ú ¾»Ö�µ¨× õ ÉQÖËÓ Æ ×}¶�Ó õ�õ ¶�×UÍ ÷ Ó�·	º�¶�Õ ö º�¾ ÷ ¼�Á õ ¶½ÄéÇ ö º ó}Æ µ¨×�Ä Ô ¸�¾}¶�Ó"¾�µ ÷ Õ«ö â�ø�ë
ÕÃµ�¶�Ú ¾NÐd´ ÷ ÓÈÓ�ÄZ¼ Ê Ó�µ ó}Æ ¾ õ ¶�×§Ú ÷ ÓÈØN¶�¿ ÷ ·j¼�¼�Ä�¾ ÷ Ó�· ÷ ¼�Á�¶½µ¨Ó�¶�·�¸QÓ�º�¾ ÷ Ó"¾}¶®ï6¸ ó�Æ º Ôu÷ ÓÈÓ"¼ÈÓÈÚcº�¾ ÷ Îö µ¨ÕÃµ�º�µ�¶�×�¾yÖË¶�× õ ¶�Ó;Ð;Ç/¼ Ê ¶�× õ ¶½ÄãÄc·kåQÓÈÓ"¾}¶�Ó¸Ó�µ�¶ õ ¶�×}¶�Ó�¶�×ÄÚ�¶½¾�µ�º ó�Æ ¶�º�¶½·j¼ÈÓ õ Ó�×}¶cÌ�Õ�¶½·d¾Ä×}¸QÓ�¶�Ó ÷ ¼�ºõ ¶�Ó�Ñ|Ó�Ó õ ¶�Ó�¶�Ó�¶�×ÄÚ�¶½¾�µ�º ó�Æ Ï�¸QÓ�Ì:µ¨Ój¾Ä×�µÃ¾�¾/µ¨Ó õ/÷ º�º}¶�Ó�º�µÃ¾�µÃÏ�¶=¿>¸QÕÃ¼�Ä_¶�Ó ÷�ö Ú�¶ Æu÷ ÕÃ¾}¶�ÓùÖa¶�× õ ¶�Ó;Ð
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ß°Ó õ µ�¶�º}¶½Ä Ö ÷�Ô µÃ¾}¶�ÕSÖË¶�× õ ¶�Ó õ µ�¶bÇ�¼�Á�Ú ÷�ö ¶�Ó_¶½µ¨Ó�¶�º>Ä�åQÚuÕÃµ ó�Æ ¶�Ót¿>¸Q×}º Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×}º õ/÷ ×ÄÚ�¶�Õ�¶�Ú ¾NÐ
Ì>º�ÖË¶�× õ ¶�ÓùÝqÓ"¾}¶�×}º�¼ ó�Æ ¼ÈÓÈÚ�¶�ÓâÜ ö ¶�× õ µ�¶PÒoÕÃ¼ÈÚuØN¶½µÃ¾bµ¨Ó�¶½µ¨Ó�¶½Ä íß º�¾}¶½Ä ÷ ¼�ºb¿>¸Q×MÎa¼ÈÓ õ ï ÷ ¼ Ô ¾MÎ
º Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�×	µÃÄ ï�µ¨Ó ö ÕÃµ ó · ÷ ¼�Á õ ¶�Ó�Ò�ÕÃ¼ÈÚuØN¶½µÃ¾�Ä_¸ õ ¼�º õ ¶�º½à�Ç���ÎSÌUÎSÒ,µ¨ÕÃ¾}¶�×}º õ ¼È× ó}Æ Ú�¶^Á�Ü Æ ×�¾
¼ÈÓ õ Ú�¶�ØN¶½µ¨Ú ¾NÉ õ/÷�Ê%õ ¼È× ó�Æ ¶½µ¨Ó�¶cá:¼ÈÕ�º�¼ÈÓÈÚ õ ¶�º~¿>¸Q×}º Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�×}º õ µ�¶tî ÷ º}»"¼�¶�Õ¨Õ�¶AµÃÄ Í�ñ6ÒIÎ
à�¸ õ ¼�º ö ¶½¾Ä×�µ�¶ ö ¶�ÓUÖa¶�× õ ¶�Ó�· ÷ ÓÈÓ;Ð

Ôw¶½µ õ ¶½Ä ¿>¸Q×}º Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�× Æu÷ Ó õ ¶�ÕÃ¾�¶�º�º�µ ó�Æ ÉmÖ�µ�¶ ÷ ¼ ó}Æ�ö ¶½µ õ ¶½Ä ï ÷ ¼ Ô ¾}º Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�×NÉ
¼�ÄÞ¶½µ¨Ó�¶�Ó�à�Ç���ÎSÌUÎSÒ,µ¨ÕÃ¾}¶�×NÉ õ ¶�º}º}¶�Ó�á»×�µ¨ÓÈØ�µ Ô µ¨Ó�Ö ÷�Ô µÃ¾}¶�ÕUð ö ¶�º ó}Æ ×�µ�¶ ö ¶�ÓÃÖ�¼È× õ ¶ Ð�Ì�ºbµ�º�¾�Ï�¸Q×MÎ
Ú�¶�º}¶ Æ ¶�Ó;É õ/÷�Êmõ µ�¶�îÅ×¡å Ê ¶ õ ¶�ºA¿>¸Q×}º Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×}ºt¶½¾°Ö ÷�õ ¶�ÓC´6µÃÄ_¶�Ó�º�µ�¸QÓ�¶�Ó õ ¶�×fØ�¼È×Áõ¶½µÃ¾
µ¨Óâà ÷ µ¨ÓÈØA¼ÈÓ õ Í«×}¸�µÃ¾}º�· ö ¶½¾Ä×�µ�¶ ö ¶�Ó�¶�Ó í Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×ÄÓ�¶�Ó"¾}º Ô ×�µ ó�Æ ¾NÐ;´6µ�¶�µ¨Ó õ µ�¶�º}¶½Ä Ö ÷�Ô µÃ¾}¶�Õ
Ï�¸Q×ÄÚ�¶�Ó�¸�ÄcÄ_¶�Ó�¶�Ó¸ÝqÓ"¾}¶�×}º�¼ ó�Æ ¼ÈÓÈÚ�¶�Ó¸Ú�¶ Æ ¶�Ó öu÷ º�µ�¶�×}¶�Ó ÷ ¼�Á�¶½µ¨Ó�¶½ÄöÌ»Ó"¾´Ö�¼È×MÁ�É õ ¶�×6Ï�¸QÓ�¶½µ¨Ó�¶½Ä
í Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�×bÏ�¸QÓ � Ä ãIÓ�ÓÈÚ�¶P¼ÈÓ õ�Ú Ðñð	Äê´6¼È× ó}Æ Ä_¶�º}º�¶�× ÷ ¼�ºÄÚ�¶ Æ ¾NÐ]Ì>º�Ö�¼È× õ ¶~¶½µ¨Ó�´=¶�º�µ¨ÚuÓ
ÄcµÃ¾a¶½µ¨Ó�¶�×wÌ�Õ�¶½·d¾Ä×}¸ õ ¶�º�µÃÄZ¼ÈÕÃµ�¶�×�¾NÐd´ ÷ º�Ä ÷ ÚuÓ�¶½¾�µ�º ó}Æ ¶6Ò�Ü Æ ×�¼ÈÓÈÚ�º�ÁÝ¶�Õ õ Ö�µ¨× õ Ï�¸QÓ[ð í Ô ¶½·j¾Ä×}¸�Ä_¶^Î
¾}¶�×}º}¸QÕ�¶�Ó�¸�µ õ ¶�Ó�¶�×ÄØN¶½¼ÈÚ ¾NÉ õ µ�¶=¶½µ¨Ó[Ä ÷ Ø�µÃÄ ÷ Õ�¶�º�à ÷ ÚuÓ�¶½¾MÁK¶�Õ õ Ï�¸QÓ � Í�¶�×ÄØN¶½¼ÈÚ�¶�Ó;Ð�ß´Ó õ ¶�×�à�µÃ¾�¾}¶õ ¶�º=¿>¸Q×}º Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�×}º Æ ¶�×Ä×}º ó}Æ ¾Z¶½µ¨Ó®Äcµ¨Ó�µÃÄ ÷ Õ�¶�ºià ÷ ÚuÓ�¶½¾MÁÝ¶�Õ õ Ï�¸QÓ � Û Û îcÐ´6µ�¶ ÷ ÓÈÚ�¶�Õ�¶�Ú ¾}¶
æ/¶½¾ ÷ × õ µ�¶�×�¼ÈÓÈÚ�º�º Ôu÷ ÓÈÓ"¼ÈÓÈÚ~º}¸QÕ¨Õ ö ¶½µ"¶½¾°Ö ÷ Î Ú r ·�¿êÕÃµ�¶�Ú�¶�Ó;É+º�¸ õ/÷�ÊCõ ¼È× ó�Æ#õ/÷ ºI¿>¸Q×}º Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�×
¶½µ¨Ó°¶�×}º�¾}¶�×PÌ�Ó�¶�×ÄÚ µ�¶ZÛSÕÃ¾}¶�×�¶�Ó"¾}º�¾}¶ Æ ¾NÉ õ ¶�×~Ï�¶�× Æ µ¨Ó õ ¶�×�¾NÉ õ/÷�Ê Ó�µ�¶ õ ¶�×}¶�Ó�¶�×ÄÚ µ�¶½¾�µ�º ó�Æ ¶tÌ�Õ�¶½·d¾Ä×}¸QÓ�¶�Ó÷ ¼�º õ ¶½Ä��2Î�õ¶�×MÁ ÷ Õ¨ÕËµ¨Ó õ/÷ º�ï ÷ ¼ Ô ¾}º Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×�Ú�¶�Õ ÷ ÓÈÚ�¶�Ó�¼ÈÓ õÀõ ¸Q×�¾ õ ¼È× ó�Æ æ�¶ ÷ ·j¾�µ�¸QÓ�¶�Ó
ÄcµÃ¾ õ ¶½Ä æ�¶�º�¾ÄÚ ÷ º±Ø�¼È×�ÝqÓ"¾}¶�×ÄÚu×�¼ÈÓ õ Ø+Ó Æ Õ¨× ÷ ¾}¶ ö ¶½µÃ¾Ä× ÷ Ú�¶�Ó;Ð

´ ÷ µ¨ÓcÍ«×}¸�µÃ¾}º�·AÄcµÃ¾ õ ¶½Ä õ ¸Q×�¾ ö ¶½¾Ä×�µ�¶ ö ¶�Ó�¶�Ó_¿>¸Q×}º Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×>á�×}¸ ö Õ�¶½Ä_¶ ÷ ¼�Á�Ú�¶½¾Ä×}¶½¾}¶�Ótº�µ¨Ó õ É
Ö�¼È× õ ¶6µ¨Ó�¶½µ¨Ó�¶�×�¶�×}º�¾}¶�Ó{ÝqÓ"¾}¶�×}º�¼ ó�Æ ¼ÈÓÈÚAÁK¶�º�¾ÄÚ�¶�º�¾}¶�Õ¨ÕÃ¾NÉ�¸ ö�õ/÷ º íß º�¾}¶½Ä ÷ ¼�ºa¿>¸Q×MÎU¼ÈÓ õ ï ÷ ¼ Ô ¾MÎ
º Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�× ò Ç ö{ö Ð ò � Ð ÚRô�ô Ì�Õ�¶½·d¾Ä×}¸QÓ�¶�Ó�¾Ä× ÷ Ó�º}ÄcµÃ¾�¾�µ�¶�×�¾NÉ"Á ÷ Õ¨Õ�ºË·�¶½µ¨Ó�á,¸�¾}¶�Ó"¾�µ ÷ Õ ÷ Ó õ ¶�×aÌ»Õ�¶½·"Î
¾Ä×}¸ õ ¶ õ ¶�º�¿>¸Q×}º Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�×}º ÷ ÓÈÚ�¶�Õ�¶�Ú ¾�Ö�µ¨× õ Ð�´6µ�¶�º}¶iÝ�Ój¾}¶�×}º�¼ ó}Æ ¼ÈÓÈÚðÖ ÷ ×/¶�×MÁÝ¸QÕ¨Úu×}¶½µ ó�Æ É�¼ÈÓ õ
¶�º�·�¸QÓÈÓj¾}¶�Ú�¶�ØN¶½µ¨Ú ¾�ÖË¶�× õ ¶�Ó;É õ/÷�Ê ¶½µ¨Ó�¶~Íµ× ÷ Ó�º�Äcµ�º}º�µ�¸QÓ õ ¶�×��2ÎSÌ�Õ�¶½·d¾Ä×}¸QÓ�¶�ÓÃÚ�¶�ÖwÓ Æ ×ÄÕ�¶½µ�º�¾}¶½¾/µ�º�¾NÐ
ß°Ó õ ¶�×±Ú�¶�Ó ÷ ÓÈÓj¾}¶�Ó�Ç ö{ö µ¨Õ õ ¼ÈÓÈÚcµ�º�¾ õ µ�¶ õ/÷ ×ÄÚ�¶�º}¾}¶�Õ¨ÕÃ¾}¶PÒoÕÃ¼ÈÚ öu÷�Æ Ó ò ×�� � ð�ÄcÄ ôA÷ º ß ÄcÄ_¶½¾Ä×�µ�º ó}Æ Éõ/÷�ö ¶½µ õ ¶�× í µÃÄ�¼ÈÕ ÷ ¾�µ�¸QÓ õ ¶�×P´=¶½¾}¶½·d¾}¸Q×}º}¸QÕ�¶�Ó�¸�µ õ Ó�µ ó}Æ ¾ ö ¶�×ÄÜ ó ·�º�µ ó}Æ ¾�µ¨Ú ¾�Ö�¼È× õ ¶c¼ÈÓ õ º}¸[¶½µ¨Ó�¶÷ º ß ÄcÄ_¶½¾Ä×�µ�º ó}Æ ¶yà ÷ ÚuÓ�¶½¾MÁK¶�Õ õ ·�¸QÓ�ÛSÚ ¼È× ÷ ¾�µ�¸QÓÃØ�¼�º�¾ ÷ Ó õ ¶6· ÷ Ä�Ðd´ ÷ ¶�ºwº�µ ó}Æ µ¨Ó õ µ�¶�º}¶½Ä Ö ÷�Ô µÃ¾}¶�Õ÷�ö ¶�×�Ó"¼È×6¼�Ä Ô ×�µ¨ÓÈØ�µ Ô µ�¶�Õ¨Õ�¶�ÝqÓ"¾}¶�×}º�¼ ó�Æ ¼ÈÓÈÚ�¶�Ó Æu÷ Ó õ ¶�ÕÃ¾NÉ·Ö�µ¨× õ ·�¶½µ¨Ó°î=¶�Ö�µ ó}Æ ¾ ÷ ¼�Á õ µ�¶�º}¶�Í ÷ ¾MÎ
º ÷2ó�Æ ¶yÚ�¶�Õ�¶�Ú ¾NÐ
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 P¢�! "g²�¨ ±$#"¯b¬�#&%�³}²¡Î�'�©)( ¯yÏ	§½Í|§	ª�Ï g§	³¡Í�§	ª½Î
Ý�Ä ¶½µ¨Ó�¶�ÓgÔw¶½¾Ä×�µ�¶ ö�õ ¶�º í Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×}ºcµÃÄ«ÒoÕÃ¼ÈÚuØN¶½µÃ¾�Ä_¸ õ ¼�º
Ø�¼g¶�×�Ä�åQÚuÕÃµ ó�Æ ¶�Ó;É>ÄZ¼ Ê ¶½µ¨Ó�¶
í ¾ ÷ ×�¾ÄØN¶½µÃ¾ õ ¶�×ZÌ»Õ�¶½·j¾Ä×}¸QÓ�¶�Ó õ ¶ZÛSÓ�µ�¶�×�¾½Öa¶�× õ ¶�Ó;Ð;´6µ�¶�ºyÖ�µ¨× õ µÃÄ à ÷ µ¨ÓÈØN¶�×ZÇ�¼�Á öu÷ ¼ õ ¼È× ó}Æ õ µ�¶
á:¼ÈÕ�º�¼ÈÓÈÚ õ ¶�×�Ì»Õ�¶½·j¾Ä×}¸QÓ�¶�Ó�»j¼�¶�Õ¨Õ�¶Á×}¶ ÷ ÕÃµ�º}µ�¶�×�¾NÐI´6¼È× ó}ÆÔõ/÷ ºZÇqÓÈÕ�¶�Ú�¶�Óè¶½µ¨Ó�¶�º í Ôu÷ ÓÈÓ"¼ÈÓÈÚ�º Ô ¼ÈÕ�º}¶�ºö ¶½·�¸�ÄcÄ_¶�Ó õ µ�¶�Ì»Õ�¶½·j¾Ä×}¸QÓ�¶�Ó{¶�×}º�¾ õ µ�¶ÃÓ�¸�¾´ÖË¶�Ó õ µ¨Ú�¶�Ì»Ó�¶�×ÄÚ µ�¶ É�¼�Ä õ/÷ ºäæ/¶½¾ ÷ × õ µ�¶�×�¼ÈÓÈÚ�º Ô ¸�Î
¾}¶�Ó"¾�µ ÷ Õ õ ¶�º í Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�×}º�Ø�¼äÜ ö ¶�×ÄÖ�µ¨Ó õ ¶�Ó;É�º}¸ õ/÷�ÊG÷ ¼�Á õ µ�¶�º}¶½Ä Ñ°¶�Úc¶½µ¨Ó í ¾ ÷ ×�¾ÄØN¶½µÃ¾ Ô ¼ÈÓ�·d¾õ ¶ZÛSÓ�µ�¶�×�¾¿Ö�µ¨× õ Ð?´ ÷ Ó ÷2ó�Æ Ö�µ¨× õ õ µ�¶�ä�¼�¶�Õ¨Õ�º Ôu÷ ÓÈÓ"¼ÈÓÈÚ ÷�ö Ú�¶�º�¶�Ó�·j¾NÉ õ/÷ ÄcµÃ¾U·�¶½µ¨Ó�¶mÖË¶½µÃ¾}¶�×}¶�ÓAÌ»Õ�¶½·"Î
¾Ä×}¸QÓ�¶�Ó õ ¼È× ó�Æ õ/÷ º í Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�×iØ�¼E´=¶½¾}¶½·j¾}¸Q×�Ú�¶�Õ ÷ ÓÈÚ�¶�ÓE·kåQÓÈÓ�¶�Ó;Ð�´=¶�×½õ]¼�º ÷ ÄcÄ_¶�Ó Æu÷ ÓÈÚ
ØgÖ�µ�º ó�Æ ¶�Ó õ ¶�×�ä�¼�¶�Õ¨Õ�º Ôu÷ ÓÈÓj¼ÈÓÈÚ�¼ÈÓ õ�õ ¶�×®õGÓ Æ Õ¨× ÷ ¾}¶~µ�º�¾�µ¨Ó�Ç ö{ö Ð ò � Ðñð ô®õ/÷ ×ÄÚ�¶�º�¾}¶�Õ¨ÕÃ¾NÐ
Ôw¶½µ,Ö~Ç:Í�æ�ß7ïéº}µ¨Ó õ ØgÖa¶½µ:Ì�Õ�¶½·d¾Ä×}¸QÓ�¶�Ó�»j¼�¶�Õ¨Õ�¶�Ó�Ú�¶ Ô Õ ÷ Ój¾+*«õ]¼�Äö¶½µ¨Ó�¶�Ó õ µ�¶ZÒ�¶�º�¾�·kåQ× Ô ¶�×}»j¼�¶�Õ¨Õ�¶ É

close

0 40

Counts TOF effect 
  (exaggerated)

0 40 80 (120) µtime [   s]
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� i>=�i s,o n nav pËù v ù q;ogÉ z s nÙpËk���x�� p k �P� q x,� p
É ¹�x
ö ¶½µ õ ¶�×/¶�ºNÉ�Ö�µ�¶ ÷ ¼ ó}Æ µÃÄ à ÷ µ¨ÓÈØN¶�×�Ç/¼�Á öu÷ ¼;É�Ä�åQÚuÕÃµ ó}Æ µ�º�¾b¶½µ¨Ó�¶�ä�¼�¶�Õ¨Õ�º Ôu÷ ÓÈÓj¼ÈÓÈÚ ÷ ÓÈØ�¼ÈÕ�¶�Ú�¶�Ó;É
Ø�¼�Ä ÷ Ó õ ¶�×}¶�Ó õ µ�¶Aî ÷ º�»"¼�¶�Õ¨Õ�¶ É�Á�ÜÈ× õ µ�¶	¶½µ¨Ó�¶�á:¼ÈÕ�º}¼ÈÓÈÚ õ ¼È× ó�Æmõ µ�¶�¸ ö ¶�Ó�Ú�¶�º ó}Æ µ¨Õ õ ¶�×�¾}¶AÑ°¶½µ�º}¶
Ó"¼È× õ ¼È× ó�Æ�Æ ¸ Æ ¶�Ó�¾}¶ ó�Æ Ó�µ�º ó}Æ ¶�ÓèÇ/¼�Á�Ö ÷ Ó õ Ø�¼�×}¶ ÷ ÕÃµ�º�µ�¶�×}¶�Ó�µ�º�¾NÐ´�µ�¶�º6µ�º�¾ ÷ ¼�Á õ µ�¶AÖ/¸QÓ�º}¾Ä×�¼�·"Î
¾�µ�¸QÓ õ ¶�×=î ÷ º}»j¼�¶�Õ¨Õ�¶½Ø�¼È×ÄÜ ó ·�Ø�¼�Á�Ü Æ ×}¶�Ó;É õ µ�¶�µ¨Ó�Ö ÷�Ô µÃ¾}¶�Õ>ð�Ð � ö ¶�º ó}Æ ×�µ�¶ ö ¶�Ó�µ�º�¾NÐ]Ôw¶�Ój¼�¾ÄØ�¾�Ä ÷ Ó÷ Õ�º}¸�¶½µ¨Ó�¶�Ó í Ôu÷ ÓÈÓj¼ÈÓÈÚ�º Ô ¼ÈÕ�º ÷ Ó õ ¶�×cä�¼�¶�Õ¨Õ�¶ ÷ Õ�º í ¾ ÷ ×�¾}º�µ¨ÚuÓ ÷ ÕaÁ�ÜÈ× õ ¶�ÓèÒoÕÃ¼ÈÚuØN¶½µÃ¾�Ä_¸ õ ¼�º+É�µ�º�¾
Ó"¼È× õ µ�¶PÒ�¶�º�¾�·kåQ× Ô ¶�×}»"¼�¶�Õ¨Õ�¶ZµÃÄ à�Ç���ÎSÌ:ÎSÍ�ñ6Ò à�¸ õ ¼�º�Ø�¼ ö ¶½¾Ä×}¶½µ ö ¶�Ó;Ð
î=¶ Æ ¾;Ä ÷ Ó:?�¶ õ ¸ ó�Æ Ï�¸QÓZ¶½µ¨Ó�¶�×�á:¼ÈÕ�º}¼ÈÓÈÚ õ ¶�×,ä�¼�¶�Õ¨Õ�¶»Ø�¼P¶½µ¨Ó�¶�×Iá:¼ÈÕ�º�¼ÈÓÈÚ õ ¶�º;¿>¸Q×}º Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×}º
Ü ö ¶�×NÉjº}¸�µ�º�¾w¶�ºËÄ�åQÚuÕÃµ ó}Æªõ ¶�Ó²à�Ç���ÎSÌUÎSÍ�ñ6Ò�à�¸ õ ¼�ºaÁ�ÜÈ× ö ¶½µ õ ¶=ä�¼�¶�Õ¨Õ�¶�Ó{Ø�¼{Ó"¼�¾ÄØN¶�Ó;Ð�´6µ�¶�º}¶�º
á:¼ÈÕ�º}¶�Ó õ ¶�ºa¿>¸Q×}º Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×}ºË· ÷ ÓÈÓ õ ¼È× ó}Æ ¶½µ¨Ó�¶6Ì�× Æ å Æ ¼ÈÓÈÚ õ ¶�×|æ/¶½¾ ÷ × õ µ�¶�×�¼ÈÓÈÚ�º}º Ôu÷ ÓÈÓj¼ÈÓÈÚ÷ Ó õ ¶�×ËÌ�Õ�¶½·d¾Ä×}¸ õ ¶�¶�×Ä×}¶½µ ó}Æ ¾±ÖË¶�× õ ¶�Ó;Ðjß°Ó õ ¶½ÄÙÒ ÷ Õ¨Õ\Ö�µ¨× õk÷ ÄyÔw¶�Ú µ¨ÓÈÓ õ ¶�º�¿>¸Q×}º Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×}º
¶½µ¨Ó í ¾ ÷ ×�¾ÄØN¶½µÃ¾ Ô ¼ÈÓ�·d¾bÁ�ÜÈ× õ µ�¶PÌ�Õ�¶½·d¾Ä×}¸QÓ�¶�Ó õ ¶ZÛSÓ�µ�¶�×�¾NÐ
ß°Ó�Ç ö{ö Ð ò � Ð � ô µ�º�¾Ë¶½µ¨Ó�¶ í µÃÄ�¼ÈÕ ÷ ¾�µ�¸QÓ�Ï�¸QÓ�Ì�Õ�¶½·d¾Ä×}¸QÓ�¶�Ó�µÃÄy¿>¸Q×MÎI¼ÈÓ õ ï ÷ ¼ Ô ¾}º Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×§Ú�¶^Î
ØN¶½µ¨Ú ¾NÐ+Ì�º;µ�º�¾ õ µ�¶>ÒoÕÃ¼ÈÚuØN¶½µÃ¾�Ú�¶�Ú�¶�ÓdÜ ö ¶�× õ ¶�× ç ö ¶�×}º ó}Æ ¼ Ê ¶�Ó�¶�×ÄÚ µ�¶ ÷ ¼�Á�Ú�¶½¾Ä× ÷ Ú�¶�Ó;Ð+´6µ�¶>Ì�Õ�¶½·d¾Ä×}¸QÓ�¶�Ó
Ö�¼È× õ ¶�Ó ÷ Õ¨Õ�¶ ÷ ¼�Á õ ¶�×aÇ ó}Æ º}¶ ò ×�� Û ÄcÄ ô Ú�¶�º�¾ ÷ ×�¾}¶½¾NÉdÖa¸ ö ¶½µ�º�µ ó}Æ�õ µ�¶�¼ÈÓ"¾}¶�×}º ó}Æ µ�¶ õ ÕÃµ ó}Æ ¶�ÓlÖ=¼È×MÎ
Ï�¶�Ó õ ¼È× ó�Æ Ï�¶�×}º ó}Æ µ�¶ õ ¶�Ó�¶ í ¾ ÷ ×ÄÖ�µ¨Ó�·�¶�Õ òA@CB ì8DFE7GQì8DHE7I�ë+DRô ¶�×ÄÚ�¶ ö ¶�Ó;Ð�´ ÷�ö ¶½µ ö ¶�º ó}Æ ×}¶½µ ö ¶�Ó õ µ�¶
Ö=¼È×�Ï�¶�ÓtÄcµÃ¾mÕ�Ó�ÓÈÚ�¶�×}¶�ÓtÒoÕÃ¼ÈÚuØN¶½µÃ¾}¶�Ó õ µ�¶bÌ�Õ�¶½·d¾Ä×}¸QÓ�¶�ÓtÄcµÃ¾ Æ å Æ ¶�×}¶�Ó í ¾ ÷ ×�¾´Ö�µ¨Ó�·�¶�Õ¨Ó;ÐdÌ>º�µ�º�¾�Ó"¼ÈÓ
Ä�åQÚuÕÃµ ó}Æ ÉSÖ�µ�¶�µ¨Ó�Ö ÷�Ô µÃ¾}¶�Õ�ð�Ðñð ö ¶�º ó�Æ ×�µ�¶ ö ¶�Ó;É�¶½µ¨Ó�¶6Äcµ¨Ó�µÃÄ ÷ Õ�¶PÒoÕÃ¼ÈÚuØN¶½µÃ¾ ÷ ¼�ºÄØ�¼ÖËÓ Æ Õ�¶�Ó�¼ÈÓ õ º}¸
¶½µ¨Ó�¶�Ó í ó�Æ Ó�µÃ¾�¾bÁ�ÜÈ× õ µ�¶PÌ�Ó�¶�×ÄÚ µ�¶=ÁK¶�º�¾ÄØ�¼ÈÕ�¶�Ú�¶�Ó;Ð

Ì:µ¨Ó{Öa¶½µÃ¾}¶�×}¶�×�¿>¸Q×�¾}¶½µ¨Õ õ ¶�×�á:¼ÈÕ�º}¼ÈÓÈÚ ÷ Ä ¿>¸Q×}º Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×|ÕÃµ�¶�Ú ¾ õ/÷ ×�µ¨Ó;É õ/÷�ÊAÆ µ�¶�×�¶½µ¨Ó�Ò,µ¨ÕÃ¾}¶�×
¶�Ó"¾}º}¾}¶ Æ ¾NÉ õ/÷ ºwÏ�¸QÓ õ ¶�Ó�Ì»Õ�¶½·j¾Ä×}¸QÓ�¶�Ó�¶�Ój¾´ÖË¶ õ ¶�× Ôu÷ º}º}µ�¶�×�¾�Ö�µ¨× õ É�¸ õ ¶�×�Ó�µ ó�Æ ¾NÐ�´ ÷2õ ¼È× ó}Æ Á ÷ Õ¨Õ�¶�Ó
ÌUç2¶½·j¾}¶ É õ µ�¶ õ ¼È× ó�Æ%õ/÷ º í ó}Æu÷ ÕÃ¾}¶�Ó ÷ ¼�Á1¾Ä×}¶½¾}¶�Ó;É�Ö�µ�¶®Ø�ÐàÔ=Ð�Ì:µ¨Ó�º ó}Æ Ö�µ¨ÓÈÚ Ï�¸Q×ÄÚ"Ó�ÓÈÚ�¶ ÉÀÓ�µ ó�Æ ¾/º}¸	µ¨Ó�º
î=¶�Ö�µ ó�Æ ¾�Ö�µ�¶ ö ¶½µ;¶½µ¨Ó�¶½Ä õ µ¨×}¶½·d¾}¶�Ó�á:¼ÈÕ�º�¶�Ó õ ¶�×6ä�¼�¶�Õ¨Õ�¶�Ó;Ð

´6¼È× ó}Æ�õ/÷ º�¿>¸Q×}º Ô ¶½·d¾Ä×}¸�Ä_¶½¾}¶�×b¶�Ó"¾}º�¾}¶ Æ ¾ ÷ Õ�º}¸�É�Ó�¶ ö ¶�Ó�º}¶½µ¨Ó�¶�×�¼È×}º Ô ×ÄÜÈÓÈÚuÕÃµ ó}Æ ¶�Ó�Ç/¼�Á�Ú ÷�ö ¶ É õ ¶�×
æ/¶ õ ¼ÈØ�µ�¶�×�¼ÈÓÈÚ õ ¶�×iÝqÓ"¾}¶�×ÄÚu×�¼ÈÓÈÚuØ+Ó Æ Õ¨× ÷ ¾}¶ É:¶½µ¨Ó�¶fÚ�¶�¶½µ¨ÚuÓ�¶½¾}¶ðàùåQÚuÕÃµ ó�Æ ·�¶½µÃ¾ õ ¶�Óéà�Ç���ÎSÌUÎSÍ�ñ6Ò
à�¸ õ ¼�ºwÁ�ÜÈ×bÖ~Ç:Í�æ/ß4ï Ø�¼²×}¶ ÷ ÕÃµ�º�µ�¶�×}¶�Ó;Ð
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P QR�S��� � �UTWV����S�SQRTWX QRTRY Z QR�[]\_^_`a�

´ ÷ º�õ]µ�¶�Õ õ µ�¶�º}¶�×�Ç�¼�Á�Ú ÷�ö ¶fÖ ÷ ×	¶�º�´6¶�º}µ¨ÚuÓ�º�¾�¼ õ µ�¶�Ó�Ø�¼èÏ�¶�×}º ó}Æ µ�¶ õ ¶�Ó�¶�ÓLÖ/¸�Ä Ô ¸QÓ�¶�Ó"¾}¶�ÓLÏ�¸QÓ
Ö~Ç:Í�æ/ß4ï	É õ ¶½Ä Ú�¶ Ô Õ ÷ Ó"¾}¶�Ó®Ö~Ç�×ÄÕ�º¡×�¼ Æ ¶PÍ�æ/ß7¾�µÃ¼�Äêï�¶½¼�¾Ä×�µ¨Ó�¸tÌUØ Ô ¶�×�µÃÄ_¶�Ó"¾ õ ¼È× ó}Æ Ø�¼�Á�Ü Æ ×}¶�Ó;Ð
Ö~Ç:Í�æ/ß4ï³Ø�µ�¶�ÕÃ¾ õ/÷ × ÷ ¼�Á ÷�ö É õ µ�¶yñ ö ¶�×ÄÚu×}¶�ÓÈØN¶ õ ¶�×wÇ�Ó�µÃ¾}¶�Õ�¶½·d¾Ä×}¸QÓÈÓ�¶½¼�¾Ä×�µ¨Ó�¸�Ä ÷ º}º}¶=µ¨Ó õ ¶�Ó�º�¼ ö Î
¶Y¿ÙÔË¶�×}¶½µ ó�Æ Ø�¼�Ï�¶�×}º ó�Æ µ�¶ ö ¶�Ó;Ð«õ]¼È×�õ¶½µÃ¾®Ö�µ¨× õ¸õ µ�¶�º}¶cîÅ×¡å Ê ¶�µ¨Ó�Íµ×}¸�µÃ¾}º�·�¼ÈÓ õ à ÷ µ¨ÓÈØ	¶^Ø Ô ¶�×�µXÎ
Ä_¶�Ó"¾}¶�Õ¨Õ ÷ ¼�ºmÝqÓ"¾}¶�×}º}¼ ó}Æ ¼ÈÓÈÚ�¶�Ó õ ¶�ºaÍ«×�µÃ¾�µÃ¼�ÄAÎb�2Î í Ô ¶½·j¾Ä×�¼�Ä_º ö ¶�º�¾�µÃÄcÄ�¾NÉkÖ ÷ º§Ø�¼�¶½µ¨Ó�¶�×�ñ ö ¶�×MÎ
Úu×}¶�ÓÈØN¶PÏ�¸QÓ®ð�Ð � ¶S¿dcFe ôgf ã;¸ ö ¹u¹ih É ö ØgÖPÐ]ð�Ðñð_¶Y¿-cFe ôjf Ôw¸QÓ Û�Ú h Á�Ü Æ ×�¾NÐ�´6µ�¶ í ¶�Ó�º�µÃ¾�µÃÏdµÃ¾�Ó�¾}ºÄÚu×}¶�ÓÈØN¶õ µ�¶�º}¶�×bÌUØ Ô ¶�×�µÃÄ_¶�Ó"¾}¶~µ�º�¾�º}¸�ÄcµÃ¾b¶�×Ä×}¶½µ ó�Æ ¾NÐ·õ]¼È×�¿>¶�× ö ¶�º}º}¶�×�¼ÈÓÈÚ õ ¶�× í ¶�Ó�º}µÃ¾�µÃÏjµÃ¾�Ó�¾ ö ¶½µ ÚuÕ�¶½µ ó}Æ ¶�×
ÝqÓ"¾}¶�×ÄÚu×�¼ÈÓ õ Ø+Ó Æ Õ¨× ÷ ¾}¶�µ�º�¾b¶½µ¨Ó�¶ ö ¶�º}º}¶�×}¶~Ç�¼�ò\å º�¼ÈÓÈÚ õ ¶�º í Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�×}º/¼ÈÓ õ ¶½µ¨Ó�¶Pº�¾�Ó�×�·�¶�×}¶ Éõ Ð Æ ÐQÚu×¡å Ê ¶�×}¶/Ì»Õ�¶½·j¾Ä×}¸QÓ�¶�Ó�»j¼�¶�Õ¨Õ�¶�Ó�¸�¾°Öa¶�Ó õ µ¨Ú�Ð�Ñ°¶½µÃ¾}¶�× Æ µ¨ÓðÖ�µ¨× õ ¶½µ¨Ó�¶ ö ¶�º}º}¶�×}¶ íß º}¾}¶½Ä ÷ ¾�µÃ· ÷ Ó�Î
Ú�¶�º�¾Ä×}¶ ö ¾NÐ�´6µ�¶�º}¶wá:¼ÈÓ�·d¾}¶Ëº}µ¨Ó õ Ój¼È× õ ¼È× ó}Æ ¶½µ¨Ó�¶�Ó
Öa¶�º}¶�Ój¾ÄÕÃµ ó}Æ Úu×¡å Ê ¶�×}¶�Ó í Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�× ÷ ¼�Á öu÷ ¼
Ø�¼U×}¶ ÷ ÕÃµ�º�µ�¶�×}¶�Ó;Ð
´ ÷ º�µ ó�Æ�õ/÷ ºËá�×�µ¨ÓÈØ�µ Ôsõ ¶�º§à�Ç���ÎSÌUÎSÒ,µ¨ÕÃ¾}¶�×}ºaÁ�ÜÈ× õ µ�¶�º}¶6Ç�×�¾aÏ�¸QÓ�ÌUØ Ô ¶�×�µÃÄ_¶�Ój¾}¶�Ó ö ¶�ÖwÓ Æ ×�¾ Æu÷ ¾õ µ�¶�Ó"¾_¶�º ÷ ¼ ó�Æ�÷ Õ�ºtî®×�¼ÈÓ õ Õ ÷ Ú�¶tÁ�ÜÈ×cÖ~Ç:Í�æ/ß4ï�Ð,´6µ�¶[Ö/¸�Ä Ô Õ�¶^Ø�µÃ¾�Ó�¾ õ ¶�º	Ì:Ø Ô ¶�×�µÃÄ_¶�Ó"¾}ºNÉ ÷�ö ¶�×
Ï�¸Q× ÷ Õ¨Õ�¶½Ä õ µ�¶P´6µÃÄ_¶�Ó�º�µ�¸QÓ�¶�Ó;ÉSÖa¶�× õ ¶�Óg?�¶ õ ¸ ó}Æ Ú�¶�Ú�¶�ÓÜ ö ¶�× õ ¶�Ó�Ç/¼�Á öu÷ ¼�¾}¶�Ólµ¨Ó�Í«×}¸�µÃ¾}º}·�¼ÈÓ õ
à ÷ µ¨ÓÈØ6º�¾ ÷ ×�·
Ö ÷2ó}Æ º}¶�Ó;Ð í ¸	º�µ¨Ó õ Ø�¼�Ä Ôw¶½µ�º Ô µ�¶�Õ\ØgÖË¶½µ;ä�¼�¶�Õ¨Õ�º ß º�¾}¶½Ä_¶�Ú�¶ Ô Õ ÷ Ó"¾NÉ�¶½µ¨Ó�¶6Í«×�µÃ¾�µÃ¼�ÄAÎ
Ò�¶�º�¾�·kåQ× Ô ¶�×}»j¼�¶�Õ¨Õ�¶ ÉµÖ�µ�¶�µ¨Ó�à ÷ µ¨ÓÈØ�É;¼ÈÓ õ ¶½µ¨Ó�¶�Ú ÷ ºMÁ¬åQ×�Äcµ¨Ú�¶�Íµ×�µÃ¾�µÃ¼�Ä_»"¼�¶�Õ¨Õ�¶ ÉoÖ�µ�¶tµ¨ÓèÍ«×}¸�µÃ¾}º}·Ð
õ·Ö�µ�º ó�Æ ¶�Ó õ µ�¶�º�¶�Ó�ä�¼�¶�Õ¨Õ�¶�Ó®¼ÈÓ õ�õ ¶½Ä í Ô ¶½·j¾Ä×}¸�Ä_¶½¾}¶�×NÉÀÖË¶�Õ ó}Æ ¶�º~¶½µ¨Ó�¶�ã�Ó�ÓÈÚ�¶	Ï�¸QÓ®ð Û ÄÞ¼ÈÓ õ
¶½µ¨Ó�¶�Ó°´6¼È× ó}Æ Ä_¶�º}º�¶�×~Ï�¸QÓ x Ä Æu÷�ö ¶�ÓÞÖ�µ¨× õ É·Ö�µ¨× õ º}µ ó}Æ ¶½µ¨Ó�¶cÍ«× ÷ Ó�º Ô ¸Q×�¾}º ß º�¾}¶½Ä Á�ÜÈ× õ µ�¶k�2Î
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