
� �������	��
������
���������������
���������
� �!������"#�������	�$
&%��'�&�)(+*,��-/./��10�� �������	�$
&%

23�!%�����04
����5� �!04
�

687:9<;�=?>A@CB�D/EGFIHJ>AKML
NPORQ?SUTUVXWZY,NP[XS]\<^_W<VXO`WaVXScbdQeY?f`Q?O`fRVXScg	QehiVXW�Q?O)VXWi[

NPOjQ?SUTUVXW�YkgGflS]mZQ?W8no\<\<mip:miWZQ?O)VXWrq�miS�OmiW
s miS�p:VutdQ?Wavxwkq!n y{z]|X}_~

�?�$@:7�>���D���FI�Z9<;$>A�Z�A���/>A�_7:H���D�������FIH$Fx��=?H��a��=?H$�,��;�=?�Z@�>{��B�DG6�=������Z�{=?�
��� N� ¡q�miS�O)miW�TUVXW � mi¢_O£WaVXS¤b¥m<¦xmZQ?Wa\<^

� Q?O£fRVXS§Q?p � SJ¦iO£flO`¢MO)m�VT8NPORQ?S§YeQ?W�YX¦¨Q?S§Y¤ §m<\<^_S]VXp:VZ©?[
ª |e|¬«¥¢_WamZQ?¢®4W fl¯?m<w°NPO)V<±³²�~_´X}
µ¥Q?flO¶^�miWa¦{h{¢_WR©Xw s  }J|�²�yey?·²�~_´X}

�/=U�_7:�3E/D¥6¸=?�Z¹I�J@:7:>A�°=?H$��º��Z7�9»º�D�B��$@:@�>{�&¼aFIH
N½Q?S�¾�Vx¦xm�b¿m<¦xmZQ?Wa\<^Àq�miS�OmiW

Á flOjQ_\<^_f°µdp:V?h<Q?p�NPO)VXW�Qx©_m3 ½m<\<^_S]VXp:VZ©?fRm<¦
´?~_| Á Q?W W [�b¥V{QeY

N½Q?S�¾�Vx¦xm<wkq'Q¤ye~ ª }J|
ÂÄÃdÅUÆ)Ç È�É�Ã�Ç ÊaÇ ËÍÌ$Ç<Î�Ï?ÐMÑUÒxÒUÓ�Ô

Õ¸Ö'×UØXÙ�Ú]ÛeØ

Ü Ç�ÎÇ<Ý$ÞxÎÆ!ß]Þ�àáÅUÎ&âäã<Ç È4å�Ç æeÆ)ÎÞ�ç�è'Ç<é�Ç ÊaÆâäêIâäÆ£ë�ÂÄßGå�èdÔ	ì)Ææ�È_âäÇ ì�Þxí�ÅxçXÆâáí�Ç<ÎÎ&Þ�Ë4ÅUî�çeÇ<ÆâáÊ<ÅxàáàáëÍÊaÞ�æeÝ_àáÇ È�ÂÄï�ð]ñ'Ô
Ë4ÅUî�çeÇ<ÆâòÊdÎÇ ÊaÞxÎ&È�âáç�î�Ë4Ç È�âáÅoó�âäÆô�ÆôeÇ¥ÅxâáË¤Þxí	æ�ç�È�Ç<Î&ì)ÆÅxç�È�âòçeîÍôeÞAókÆôeÇ�Æ£óGÞ4í:Ç<ÎÎÞ�Ë�ÅUî�çeÇ<ÆâáÊ�àáÅiëxÇ<Î&ì'ì)ó�âáÆÊ&ô
Ë4ÅUî�çeÇ<Æâáã ÅUÆâäÞ�ç�È�âáÎÇ ÊaÆâäÞ�ç�õ�ö'ôeÇ�ßGå�èuË/Ç ÅxìæeÎÇ Ë4Ç çXÆì�óGÇ<ÎÇ¥ÊaÞ�ç_È�æ�ÊaÆ)Ç È÷ÅUÆ�ÅUÝ_Ý_àáâäÇ È�Ë4ÅUî�çeÇ<ÆâòÊdø�Ç àáÈ�ìùí:ÎÞ�Ë
çeÇ ÅUÎoìÅUÆæeÎ&ÅUÆâäÞ�ç8Æ)ÞúçeÇ ÅUÎoÆôeÇ�ÊaÞ?Ç<Î&Ê<âäêxÇ�ø�Ç àáÈ°Þxí�Æô�Ç�æeÝ�Ý$Ç<Î¥àáÅiëxÇ<Î õ�ðeÎÞ�Ë5ÆôeÇ�ßGå�èûì)Ý$Ç ÊaÆ)Î&ÅIÐ]óGÇ�ÞxÌ�ÆÅxâáç
ÆôeÇ÷Ë4ÅUî�ç�Ç<Æâäã ÅUÆâäÞ�ç»Ý�Î&Þxø_àäÇ�Þxí�Æô�Ç÷ï�ð½ñüË/Ç È�âáÅIõ¨ö'ôeÇ�Î&Ç ìæ�àäÆìoêxÇ<Î&âäí:ë�Æô�ÅUÆ/ÆôeÇ÷àäÞAóGÇ<Î�àòÅ ëxÇ<Î�âòì/Åxàáâäî�çeÇ È
Åxç�ÆâäÝ_ÅUÎ&ÅxàáàáÇ à$Æ)Þ�ÆôeÇ¿Ë�ÅUî�çeÇ<ÆâáÊ<Åxàáàäë�ý`ô�ÅUÎ&È�æ�Ý�Ý$Ç<Î'àáÅ ëxÇ<Îdâáç�àäÞAórø�Ç àáÈ_ì<õ!þ�ÞAóGÇ<êxÇ<ÎiÐJÆô�Ç¿Ë4ÅUî�çeÇ<Æâäã ÅUÆâáÞ�ç÷Þxí	ÆôeÇ
æeÝ�Ý$Ç<Î�àáÅ ëxÇ<Î�ìôeÞAó�ì�Åxç�æ�ç�Çaÿ?Ý$Ç ÊaÆ)Ç È�ÈeÇ ÊaÎÇ Åxì)Ç�Åxì�ÆôeÇ�àáÞió�Ç<ÎùàòÅ ëxÇ<ÎùÎÇ<êxÇ<Î&ì)Ç ìùÈ�âáÎÇ ÊaÆâäÞ�ç�Ð�ó�ô�âáÊ�ô�ó�Ç�ÅUÆ)Æ)Î�âäÌ_æeÆ)Ç
Æ)Þ�Åxç÷âòçXÆ)Ç<Î&ÅxÊaÆâáÞ�ç÷Ì$Ç<Æ`ó�Ç<Ç ç÷ÆôeÇ¥æ�Ý�Ý$Ç<Î'Åxç�È�àäÞió�Ç<Î�àòÅ ëxÇ<Î&ì�È�æeÎ&âáç�îÍÎÇ<êxÇ<Î�ìÅxàlõ

���������
	�������������������������! �"#	!���$ %�&������	�')(*���+���,��'-"#	!���� %��������	

SLAC-PUB-10898

Work supported in part by the Department of Energy Contract DE-AC02-76SF00515



E�;$>°=��Z>U=�@��J>{H$��7�¼)K,7�H��ú=?¹IH$>i¼a7�9ú��>{9{F?�Z�$7�H$¹��$7��Z� �$��7��I>A��;�=?���½>A>{H¬7:HJ9{�Z>{=?�Z7�H$¹��Z=��$7��$@�K 7�H ¼a;J>
��=?�&¼¥�$>{9{=?�$>�D�E�;J7:��;�=?�d¼Z�a=?�J7�¼a7�FIH�=?@�@�K��§>{>AH8=?9{9AF����J@:7:��;$>{�
	¥7ò¼a; =���9U=?@�7:H$¹÷=����$�ZFe=�9<;��eKC�Z>{�J�$9{7�H$¹
¼a;J>��C=?¹?H$>A¼Z7:9�ú>A�$7Ä=ú¼Z;$7:9<��H$>A�Z��=?H$�¨¼Z;$>��$7ò¼��Z7��{>���	¥;$7:@�>��?>A>��$7�H$¹°¼a;$>�H_�����½>A�/F���¹I�a=�7:H$���½>A���$7�¼
=����J�ZF��M7��ú=�¼a>A@�K 9AFIH$�&¼<=?He¼UD��o�¿=÷�Z>A�Z�$@ò¼U�$¼a;J>�¹?�a=?7�H �?FI@:���ú>A��;�=U�I>��§>{9AF���>���Fú���C=�@:@½¼Z;�=�¼¥¼a;J>{���ú=?@
�$>A¹I�a=?�$=�¼a7�FIH�F��$¼a;$>��ú=?¹IH$>i¼a7:9���>{�$7:=¿7��1=ÍH$F�	k�Z7�¹IH$7���9U=?He¼19{F?H$9{>A�ZH	D! �" #%$¿>A9{>AH�¼Z@�K?�I=?He¼a7��¶>{���ZF��ú=?¹IH$>i¼�&
7:9{=?@:@òK�9{FI���J@:>{�('¶��B1�*)��Z>A9{FI���$7:H$¹+��>{�$7:=,	�>{�Z>�7:He¼Z�ZF_�$�$9{>A�°¼aF�7��-�$��F��?>�¼a;$>A���ú=?@]�&¼<=��J7:@:7ò¼)K =X¼�;$7:¹?;
�Z>A9{FI���$7:HJ¹¿�J>{H$��7�¼a7�>{��. " / =?HJ��=?��>ù¼a;$>��$��>{��>{He¼%�$=�¼a;0	�=xK/¼ZF¥�$>{H$��7�¼Z7:>{�1�§>AK?FIH$��=��½FI�M¼ .�2�243 �$7�¼Z�65�7�H # D87 " 9
��B1�:�ú>A�$7Ä=o=?�Z>d9AF��-�$�Z7��Z>{��F��§¼;	�F4¹I�a=�H_�J@Ä=?�A���¶>{���ZF��ú=?¹IH$>i¼a7�9�@Ä=UK?>{�Z����>���=��a=�¼Z>{�+�eK�=o¼a;J7:H+$¥��@Ä=UKI>A�
	¥;$FI��>�¼a;$7�9<��H$>{����7��o¼a�JH$>{�»¼aF =?He¼a7<�¶>A�Z��F��C=�¹IH$>A¼Z7:9{=?@:@òK°9{FI���$@:>�¼Z;$>�@:=xK?>{����¼aFI¹I>i¼a;$>A�{D4E�;$>A�Z>+�ú>A�$7Ä=
;�=U�I>ú= @:F�	�>A�4H$>A¼�=?��>U=?@���>��ú=?H$>{He¼�ú=?¹IH$>i¼a7:9���F���>{He¼4�$>AH$�Z7ò¼)K�=?H$� =?�Z>�¼Z;$>{���C=?@�@�K=�úF?�Z>÷��¼a=��$@:>
¼a;$=?H >�>��$7���=?@�>{He¼4�Z7�H$¹I@�>�@Ä=UK?>{�?�ú>A�$7Ä=MD . " /@" ACBD FE�G¿>{�Z>��H	�>÷�$>A�Z9{��7��§>-IGFI@:=?�Z7��{>{�KJ¿>{�J¼Z�ZFIHL$¥>NM�>A9A¼Z7��_7�¼)K
'OI�J�$P)4�ú>{=?�Z�$��>���>{He¼a�ÍF��ù¼Z;$>��$>N�J¼a;Q&)�Z>A�ZFI@ò�I>A�R�$�ZF��$@:>�F��ù¼a;J>��ú=?¹IH$>i¼a7:�{=�¼a7�FIH°7:H¸��B1�S��>{�$7:=JD*T)H
9{F?H�¼Z�a=?�&¼�¼ZF,�J�Z>A�_7�FI�$����¼a�J�$7:>A��¼Z;�=�¼�FIH$@òK��ú>{=?�Z�J�Z>�¼a;$>¿7:He¼Z>{¹I�Z=�¼a>A���ú=?¹IH$>i¼a7��U=�¼Z7:FIH	��I�J�$c=?@:@�FU	¥���J�
¼aF��$7:�&¼a7�H$¹I�$7��Z;÷¼a;$>��C=?¹?H$>A¼Z7:�U=X¼a7:F?H�7�Hú>{=?9<;
�¶>{���ZF��ú=?¹IHJ>A¼a7�9¥@Ä=UKI>A�{D'���$��¹IFe=?@�7���¼ZF�F��J¼a=?7:HC=�9A@:>U=��Z>{�
�$7�9A¼a�J�Z> F��¥¼Z;$>°�Z>i�I>{���a=?@*��>{9<;$=?H$7:���ú��7:H,¼a;J>C¼a;$7�H¬@:F�	�>{��@Ä=UK?>{��=?HJ�k¼Z;$>C¼Z;$7:9<� �����§>{���Z>A9{FI���$7:HJ¹
@Ä=UK?>{�{D

E�;$>L�ú>A�$7:��� �$�Z>A�¤7:Hc¼a;J7:� ��¼Z�$�JKV ; W	d=����$>N�½FI��7�¼Z>{�ûF?H�¼ZF =r¹I@Ä=��Z� �Z���J��¼a�Z=�¼a>L	¥7�¼Z;���=?��7:FI�$�
�Z>A>{�û=?H$���$H$�$>A�Z@Ä=UK?>{�Z�8¼aFk¹I7ò�I>�=r�&¼a��FIH$¹X' . .�YZ�2 )[�$��>N�¶>{���Z>A�ûFI��7:>{He¼a=�¼a7�FIH  F#�"\ .¸=?H$�]	¥7�¼Z;û=r�^J4�
�$��F?¼a>A9A¼a7ò�I>÷�Z�J���`=?9A>-��@<�¸D�E�;$>ú�����½>A�?�C=?¹?H$>A¼Z7:9�@Ä=UK?>{��'`@:=xK?>{�_a`�	¥7ò¼a; =?�Z>{=?@ù�Z>N�C=�H$>{He¼�úF��ú>AH�¼
�$>AH$�Z7ò¼)K,bXcU`ed�`G�f	¥;$>{��>^bXc¥7��!¼Z;$>��Z>��ú=?H$>AHe¼%�ú=?¹IH$>i¼a7��U=�¼Z7:FIH/=�H$��¼Z;$>�¼Z;$7:9<��H$>A�Z�gd�h .UZ�2ji��)�	�=?��=
��F0Iù¼ ���Z�u=�@:@:FxK?	¥7�¼Z;�H$F���7:H�=�@VbXcU`kd�`�l 2 Dnm�o��ú>N���k5�9N� # ��	¥;J7:@:>�¼a;$>�@�FU	�>{�p�ú=?¹IHJ>A¼a7�9�@:=xK?>{�q'¶@Ä=UKI>A�
_sr:	¥7ò¼a;tbXc�rudvrr=?HJ�wd�hxm 2yi��)�	d=?�C= ��Fe��� =?@�@:FxK�	¥7ò¼a;rH$F���7:H�=?@*bXc�rudvr�l 2 D .Uz ��>����k5�9�� # D
E�;$>A�Z>=	�>{��>�=�H�¼Z7<�¶>A�Z�ZF��C=?¹?H$>A¼Z7:9U=�@:@�K�9AFI���$@�>{�k�M7:= = 2 D z H��{$¥�u@:=xK?>{�AD B�7�¹I�$�Z> . '£=0)���;$F�	¥�ú¼a;J>
�ú=���FI�o;eK_��¼Z>{��>{�Z7��4@:F_F��|�¶FI�o¼Z;$>��oBG�y��>{�$7:=R'`��FI@:7��¨@:7�H$>�) D/E�;$>÷=?�Z��F�	¥�/�Z;$F�	�¼a;$>��ú=?¹IH$>i¼a7��U=�¼Z7:FIH
9{F?H���¹I�$�Z=�¼a7�FIH8F��ù¼a;J>�@:=xK?>{����=�¼Í�Z>i�I>{�Z=?@%�§FI7�H�¼Z�¿=?@:FIHJ¹�¼Z;$>�@�FMF��	Dd�d¼Í@Ä=?��¹I>�=����$@�7:>{�W��>A@:�$�A�§¼Z;$>��oB
9{F?���$@:7�H$¹¨7���Fx�I>A�Z9{F��ú> =?HJ�,¼a;$>
�ú=?¹IHJ>A¼a7��U=�¼Z7:FIH 7:H ¼Z;$>[�¶>A�Z�ZF��C=?¹?H$>A¼Z7:9C@:=UKI>{����7:�,��=?�a=�@:@:>A@�¼aF¨¼a;J>
��>A@:�	D/�Í�o¼a;$>,��>{@��»7:�o��>{�$�J9{>{�]�	¼a;$>�¼Z;$7:H$HJ>{�{�½@:F�	�>{��@:=xK?>{�P�$�Z��¼��Z>A�?>{���Z>{��=�¼�}~l�}��F��¼aF
�§>{9AF���>
=?He¼a7�&;��=��a=?@�@:>{@'¼aF�¼a;$>°¼Z;$7:9<�P�d�����½>A�ú@:=xK?>{�AD �o�÷¼a;J>���>A@:�r7:���¶�$�&¼a;$>A����>A�?>{�Z��>{�	�q_%`c��	¥7�¼a9<;J>{� =�H$�
�§F?¼a;¨@:=UKI>{���4=?�Z>�=?¹e=?7�H���=?�Z=?@:@�>{@�¼aFú¼a;$>��$>{@:�]D��c;$7:@�>�¼Z;$7:��>D�u�$@Ä=?H$=�¼a7�FIH�F���¼Z;$>��ú=?¹IH$>i¼a7�9��Z>i�I>A�Z�a=�@
7:�P>_�$=?@:7ò¼<=�¼Z7��I>A@�K89{F?�Z�Z>A9A¼{�	¼a;$>����½>A9{7<�$9��½>A;�=U�M7�FI��F��'¼Z;$>�7:H$�J7��_7:�$�$=?@G@:=UKI>{���/7:��F��l¼a>{H»7�H��¶>{���Z>A�K�¶��F��
�ú=?¹IH$>i¼a7:�{=�¼a7�FIH���>U=?���$�Z>N�ú>AHe¼a�8F���¼Z;$> 9{F��-�§FI�Z7ò¼a>¨�&KM�&¼a>N�¸D E�;$>(I�J�$���>U=?���$�Z>N�ú>AH�¼Z�{��	¥;$7�9<;
�$��F��_7��$>o7�H��¶FI���ú=�¼Z7:FIH÷=��§FI�J¼�¼a;J>Í�$>N�J¼a;°�J>��§>{H$�$>AH$9{>oF��	¼a;J>P�ú=?¹IH$>i¼a7:�{=�¼a7�FIH	�I¹?7��I>o=,��FI�Z>¥�$>i¼<=?7�@:>A�

Z



�$H$�J>{�Z�&¼<=?HJ�$7:H$¹�F��1¼a;$>4��>A�I>A�Z�Z=?@1�$�ZF_9{>A�Z�{D
E�;$>PI�J�$®��=X¼<=	�>{��>/F��J¼a=?7:H$>A� =�¼�¼a;$>PJ 3 & . �Z>NM$>{9A¼ZF���>A¼a>A��=�¼�¼a;$>PJ�T��ME®��>{He¼Z>{� �¶FI� JÍ>A�J¼a��FIH

$¥>{�Z>{=?�Z9<;C=�¼'¼a;$>qJÍ=�¼a7�FIH�=?@�T)HJ��¼a7ò¼a�J¼Z>¥F����_¼a=?H$��=��Z�$��=?H$�úEG>A9<;$H$FI@�FI¹?K��J�Z7:HJ¹�=/H$>A�J¼a��FIH�	�=U�I>{@�>{H$¹�¼a;
F����$D z�� i��D�E�;$>»�Z9{=�¼Z¼Z>{�Z7�H$¹:�$@:=?H$>|	�=?� ;$FI��7:�{F?H�¼a=?@R�¥=�H$�3¼a;$>»H$>A�J¼a��FIH$�
	�>{��>L�§FI@:=?�Z7��{>{� 7:H ¼a;J>
�I>A��¼Z7:9U=�@]�$7��Z>{9i¼a7�FIH	�_7:HC¼Z;$>��$@:=?H$>�F���¼Z;$>o¼Z;$7:H[�$@�� �$7:���§�M�$�Z7�H$¹������½>A����7:���ZFI� �½FI@:=?�Z7��{>A�Z�'¼a;�=�¼d�Z>{@�>{9i¼
FIH$>÷F���¼a;$>÷H$>A�J¼a��FIH ���$7:H���¼a=�¼a>A�{D�E�KQ�$7�9U=?@��§FI@Ä=��Z7:�{=�¼a7�FIH¨>��ú9A7:>AH$9{7�>{��> �M9{>A>{�$>A�
	 z�� D�E�;$>���=�¼a=
	�>{�Z>oH$FI���ú=?@�7:�{>A��=?H$�C9AFI�Z��>{9i¼a>{���¶FI���J>A¼a>A9A¼ZFI�d=?HJ�[�§FI@Ä=?��7:�A>{�'>��9{7�>{H$9A7:>A�d=?���$>{��9{��7��§>{� 7�H
$¥>N�D . �JD
E�;$>/�$7��]�J�Z> ��=?9<��¹I��FI�$H$� 	�=?�¥�Z���M¼a�a=�9A¼a>A� �¶�ZF��#¼a;$>/�$=�¼<=J�$=?H$�°9U=��Z>�	�=?�d¼<=?��>{H°¼aF�>AH$�Z�J�Z>?�$�ZF��½>A�
=?@�7:¹IH���>{He¼�F��G¼Z;$>4�$7:���C�a=����$@�>?D
� >��ú>{=?�Z�J�Z>{� =�@:@k�¶FI�$�*I�JP$��Z> M�>{9i¼a7��_7ò¼a7:>A�{��$�'����?) ��$,'�����) �V$�'�����)�=?H$�W$,'����) ��	¥;$>A�Z>�¼a;J>

�û=?HJ���c�Z7�¹IH$���$>{��7:¹IH�=X¼a>?�_�Z>A���§>{9i¼a7��?>{@òKI�Q��=?�a=�@:@:>A@�=?H$�C=?He¼a7�&;��=?�Z=?@:@�>{@u�½FI@:=?�Z7��U=�¼Z7:FIHJ��F��	¼Z;$>¿7:H$9A7:�$>AH�¼
=?H$� �Z> M�>{9i¼a>{� H$>{�J¼Z�ZFIHJ���Z>A@Ä=�¼Z7��?>�¼aF¸¼Z;$>ú=����$@�7:>{�R��>A@:�	DúE�;$>
$,'����?)/=?H$��$�'����P)4HJFIHu&)���$7:HKM�7<�
�Z> M�>{9i¼a7ò�M7ò¼a7�>{��9{F?H�¼a=?7:H�9AFIHe¼a��7��$�J¼Z7:FIHJ�a�¶�ZF�� �½F�¼a;�¼a;$>�9<;J>���7:9U=�@���@�� ��¼Z�Z�$9i¼a�$��>Í=�H$��¼a;$>�9AF����§FIH$>AHe¼
F��_¼a;$>��ú=?¹IH$>i¼a7:�{=�¼a7�FIH/=?@�FIH$¹�¼a;J>�=����$@:7�>{� ��>A@:�	D��u�§>{9{7���9U=�@:@�K?�U¼a;$>��$7��]>A�Z>{HJ9{>'7:H,$�'����)	=�H$��$,'����P)
7:���J7:�Z>A9A¼Z@�KÍ�Z>{@:=�¼a>A�/¼aF�¼a;$>p�$=?�a=?@�@:>A@��ú=?¹IH$>i¼a7��U=�¼Z7:FIH�9AF��-�½FIHJ>{He¼UD1E�;$>'���$7�H M�7��4�Z> M�>{9i¼a7ò�M7ò¼a7�>{�H$,'����P)
=?H$�K$,'����?)Í�$>N�½>AH$� F?H¨¼a;$>�=U�?>{�a=�¹I>�9{F��-�§FIH$>{He¼4F����ú=?¹IHJ>A¼a7��U=�¼Z7:FIH=�½>A���§>{H$�J7:9{�J@Ä=?�¿¼aF ¼a;J>���>{@��
�$7��Z>{9i¼a7�FIH	D! /�B�FI�4=�@:@ù=����$@:7�>{�R��>A@:�$�A�!¼Z;$>{��>��?=�H$7:��;$>{�K�¶FI�/FI�$�/�oB1���a=����$@�>��1;$>{HJ9{>?�G=?�/>D���§>{9i¼a>A�	�
¼a;J>{�Z>47���H$FC=U�?>{�a=�¹I>49{F��-�½F?H$>{He¼¿F��1¼a;$>?�ú=?¹IH$>i¼a7:�{=�¼a7�FIH
�§>{���½>AH$�$7:9A�$@Ä=��d¼aF�¼a;$> ��>A@:�	D

E�;$>���>_�$=?�Z>A�{�1�$7Ä=���FIH$�J�{��=?HJ��9A7:��9{@:>A��7:H BG7:¹$D Z '£=�)�=?H$� 'F�V)o�Z;$F�	4�!�Z>A���§>{9A¼Z7��?>{@�K?�g$�'����?)o=�H$�
$,'�����)1=�¼ù=����$@:7�>{��C=�¹IH$>A¼Z7:9a��>A@:�$�GF������ 2�2 � z�2 =�H$�&;o 2�2 �/>�D��Í��7:�1=�����=?�Z>AHe¼U�?¼Z;$>{��>�7:�1=?H�=����$@�7:>{�
��>A@:���$>��§>{H$�J>{H$9A>ú¼aFW�§F?¼a;($,'����?)�=?H$�($�'����P)+'`>?D ¹$Dò�G��>{>�H$>U=�� 2 D 2 �8=?HJ� 2 D 2 o i��  )4=�H$��¼Z;$>{��>
=?��>o�$7��]>A�Z>{He¼��¶�ZF��#>{=?9<; F?¼Z;$>{��'`>?D ¹$Dò�J��>{>oHJ>U=?� 2 D 2 m�=?H$� 2 D 2 o i��  )iD�E�;$>A�Z> I�JP$c���§>{9i¼a�Z=,	�>A�Z>P�J¼
�$��7:H$¹ =[��F_�$7<��9{=�¼a7�FIH�F���¼a;$>+IG=?�Z�Z=�¼Z¼��¶F?���ú=?@:7���� =?�/�J>{�Z9A�Z7<�½>A�»7:HK$¥>N�¶�{D .!� � . �MD?Tj¼/7��o¼a;J>�Fx�I>{�Z=?@:@
=?¹I��>{>N�ú>AH�¼ �§>A¼;	�>{>{Hú¼a;$>�I�JP$ ���§>{9i¼a�Z=�=?H$��¼a;$>*�$¼�¼a;$=�¼�7:�'7��-�½F?��¼<=�H�¼ù7:H÷¼a;$>¥��=�¼a=�=�H�=?@�K_��7:�{D��o��=
��¼a=?��¼Z7:H$¹��§FI7�H�¼�¼aF�¼a;J>?�J¼Z¼a7�H$¹$� �Q&j�a=UK ��>NM�>A9A¼Z7��_7�¼)K
	�=?���$��>{� ¼aF÷F��J¼a=?7:H°@:=UKI>{�d¼Z;$7:9<��H$>A�Z��>{�{�P>A@:>{9i¼a��FIH
�$>AH$�Z7ò¼a7:>A�/=?H$�»7�He¼a>{���`=?9{7:=?@1�$;eK_�Z7:9{=?@ù��FI�$¹I;$HJ>{�Z��>{�A�1	¥;J7:9<;�	�>{�Z>��J�Z>{��=?�o7:H��$�M¼P�¶FI�¿¼a;$>���>N��HJ>���>{He¼
F��¥¼a;J> I�JP$ ��=X¼<=JD �o�I>A�a=?@�@�¼a;J>°=?¹I��>{>���>{He¼+�§>A¼;	�>{>AHr¼Z;$>°��¼Z�Z�$9i¼a�$�Z=?@^��=?�Z=���>A¼a>A�Z��F��J¼<=?7�H$>{����K
�Z> ��H$>N�ú>AH�¼4F���¼Z;$>�� &)�Z=xK�=?H$� H$>A�J¼a��FIH»��=�¼a= 7:��>��$7ò¼a>�¹?FMF_�	D4E�;$>��§>{��¼ �J¼a�o¼ZF ¼a;$>�H$>A�J¼a��FIH ��=�¼a=
=?��>���;$F�	¥H=�eK ��FI@:7��°@:7:HJ>{��7:H8B�7�¹$D Z =?HJ�=��FM�J>{@]¼Z;$>4��=�¼<=�	�>{@�@RD

��> �¶FI�Z>��$7:��9{�$���Z7�H$¹ú¼Z;$>���>{�Z�J@�¼a�¿F��ù¼Z;$>�úF_�$>{@�7:H$¹J�$7�¼¿7:�¿7��-�§FI��¼a=?He¼�¼aF�H$F?¼a>�¼a;�=X¼Í¼Z;$>�I�J�$�=�H$�
� &)�Z=xK÷��>NM�>A9A¼Z7��_7�¼)K-��>A¼a;JFM�$��=U�I>A�a=?¹I>¿@Ä=X¼a>{�Z=?@:@òK�Fx�I>A��¼Z;$>Í7�Hu&;�J@Ä=?H$>�7�H$��¼Z�Z����>{He¼a=?@P9{FI;$>A�Z>AH$9{>�@�>{H$¹�¼a;	�
.�2�2#" � =�H$� Z$" �8����>{���½>A9A¼a7ò�I>A@�KID�GÍ>{HJ9{>?� �$;eKM��7:9{=?@¥�ZFI�$¹?;$H$>{��� =?9A�ZFI����¼Z;$> �a=��-�$@�>��J@Ä=?H$> 	¥7�@:@

m



¼a>AH$� ¼ZF¨����>U=?�4¼a;J>C@Ä=UK?>{�Z��¼aFI¹I>i¼a;$>A��FIH =U�I>{�Z=?¹I>��'=?H$� �?>{��K�¼a;J7:H @:=UKI>{��� '¶>?D ¹$D��G¼a;$>[$¿�,9AFI���$@�7:H$¹
@Ä=UK?>{�6) 	¥7�@:@	H$F�¼��§>4�$7:�&¼a7�H$9A¼{D�BG7:¹I�$��>?m���;$F�	¥�¿¼Z;$>�C=?¹?H$>A¼Z7:�U=X¼a7:F?H
�$�ZF���@:>A�{�ebx'���)i�PF��J¼a=?7:H$>A���¶��F��
¼a;J>��½>A��¼ �$¼Z��¼aF ¼a;J>���=�¼<=K'¶�ZFI@�7:�¨@�7:H$>A��7:H¨B�7:¹$D Z ) ��;$>{��>��°7��o¼a;$>��J7:��¼a=?H$9A>�H$FI���C=?@1¼aF ¼Z;$>��ú>A�$7Ä=
�Z�J���`=?9A>	¥7ò¼a;W�½F?�Z7�¼Z7��?>/7:He¼aF÷¼a;$>?��>{�$7:=J��=?HJ�8¼Z;$>4FI�Z7�¹I7:H°7��¥=?���$7ò¼a�Z=?�Z7�@�K��Z>i¼�=?��¼Z;$>/¼aF��8F��1¼a;$>��^J4�
@Ä=UK?>{�{D º'=?9<;k@Ä=UKI>A��7:����FM�J>{@:>A�k=?��=»��>���=��Z> 	d=U�?>W	¥7ò¼a;,¼Z;$>°7:He¼a>A���`=?9A>°�Z>A¹I7:FIH¬�J>{�Z9A�Z7<�½>A� �eK,=?H
>{���ZFI�^�¶�JH$9A¼Z7:FIH ¼ZFú=�9{9{F?�$He¼q�¶F?�d7:He¼a>A���`=?9A7Ä=?@½�ZFI�J¹I;$H$>A�Z�{D�E�;$>$¥�8@:=UKI>{��7���=�¼¿=��§FI�J¼ Z�Z�2 i�ü=?H$�°¼a;J>
=����$=?�Z>AH�¼ùH$FIHu&j�{>{��F��ú=?¹IH$>i¼a7:�{=�¼a7�FIH�FIH�¼a;J7:��@:=UKI>{�G7:�G�$�$>�¼ZFo¼a;$>��ZFI�$¹?;$H$>{���ù>�½>{9i¼��$>A�Z9{��7��§>{�÷=��§Fx�I>�D
E�;$>A�Z>��$>N�J¼a;Q&)�$>N�½>AH$�$>{He¼?�ú=?¹IH$>i¼a7�9,�$��F���@�>{�¿9{FIH$�&¼a7ò¼a�J¼Z>�¼a;J>��ú=���FI�¿�Z>{���$@�¼oF��ù¼Z;$>{��>�> �u�§>{�Z7<�ú>AHe¼a�{�
=?H$�8;�=U�I>�H$F?¼4�§>{>AH¸��>��§FI��¼Z>{�W�¶FI����B1�]�ú>A�$7Ä=��§>N�¶FI��>?D

B��ZF�� ¼a;$>A�Z>[�ú=?¹IHJ>A¼a7��U=�¼Z7:FIHK�$��F���@�>{�['£B�7�¹$DHm0) �s	�>C9U=�H(������¼�> �_¼a�Z=?9A¼�¼a;$>�H$>A¼�=?�Z>{=?@��C=�¹IH$>A¼Z7:9
��F��ú>AHe¼C�$>AH$�Z7ò¼)KI�^	¥;$7�9<; 7:�÷¼a;J>�7:He¼Z>{¹I�Z=?@¥F���¼a;J>|�ú=?¹IH$>i¼a7:�{=�¼a7�FIH¬¼a7<�ú>A�÷¼ZF?¼<=�@q��>{�J7Ä=»¼a;$7�9<�_HJ>{�Z�AD
E�;$>A�Z>���=?@:�J>{�¿9U=?HR�§>��$7��Z>A9A¼a@òK 9{F��-��=?��>{��¼ZFú¼Z;$> �����qT�À��=�¼<=MDÍE�;$>A�Z>÷=?��>���;$F�	¥H»7:H¨BG7:¹$D . '`=0)i�
	¥;$>A�Z>/¼a;$>/@�7:H$>o7:��¼Z;$>�������T� ��=�¼a=�=�H$�°¼a;$>/��>_�$=?�Z>A�Í=��Z>��¶�ZF��5¼a;J>?I�J�$�DJ�o�¥7:��=�����=?��>{He¼U�$¼Z;$>{��>
7:��>D�M9{>{@�@:>AH�¼�=?¹?�Z>{>N�ú>AHe¼U��	¥;$7�9<;��$��Fx�M7��$>{�'9AFIH����$>AH$9{>¿7:H�¼Z;$>qI�J�$ �Z>A�Z�$@ò¼a�p�¶FI�ù¼Z;$>�7:H$�J7��_7:�$�$=?@��ú=?¹�&
H$>i¼a7:9�@Ä=UK?>{�Z�AD*T)H¨�Z7<�ú7�@Ä=?��9{F��-��=?��7:��FIH$�q�½>i¼;	�>A>{HKI�JP$ü=?H$�¸F?¼a;J>{�q�$�$@:� �ú=?¹IHJ>A¼aF��ú>i¼a��K
�ú>i¼a;$F_�$�{�
¹IF_FM� =�¹I�Z>A>���>{He¼¿;�=?�¿=?@:��F+�½>A>{HW�¶FI�$H$�	D! OA�"\ ��

B�FM9A�$�Z7�H$¹CF?H�¼a;$>,�½>A;�=U�_7:FI�ÍF���¼a;$>�7:H$�J7��_7:�$�$=?@1�C=?¹?H$>A¼Z7:9�@Ä=UKI>A�Z��7�H¨B�7�¹$D mJ�§¼Z;$>��ú=?¹IH$>i¼a7��U=�¼Z7:FIH
F��'¼a;J>������§>{��=?H$�»@�FU	�>{�/@:=UKI>{���47:����;$F�	¥H 7�H B�7:¹$D . ' �k)iD�E�;$>��$@:F�¼Z¼a>A�¨��=?@:�$>A�/9{FI���Z>A���§FIH$� ¼aF ¼a;J>
=��-�$@:7ò¼a�$�J>¸F��4¼Z;$>»��>���=?��>R	d=U�I>»¼Z;�=�¼°�$>A�Z9A�Z7��§>{� >{=?9<;c@Ä=UKI>A�K'`��>{>�B�7:¹JD m0) Dy� >»H$F�¼a>¨¼a;$=�¼ ¼a;J>
�Z> M�>{9i¼a7ò�M7ò¼)KK�$¼a��=?�Z>�>_�J7�¼a>��Z>AH$�Z7ò¼a7ò�I>C¼ZF¸¼a;J>{�Z>C7:H$�$7ò�_7:�$��=�@�@Ä=UKI>A����F��ú>AHe¼a�{D �Í��7:��=����$=?�Z>AH�¼{��¼a;J>
�ú=?¹IH$>i¼a7:�{=�¼a7�FIH¨F��'¼Z;$>ú��F�����=?@:@�F�K8@�FU	�>{�/@:=UKI>{��'¶F��½>AH 9{7:��9{@�>{�/7:H BG7:¹$D . 'F�k)�)o�Z>i�I>{���Z>A����;�=?���J@�K =�¼
}��O�Ph ��2�2 �/>�D�E�;$7���7:�ù9AFIH$��7:��¼Z>{He¼'¼a;$>*�§>{;$=x�_7�FI�ù> �u�§>{9i¼a>{�+�¶FI��=�HC��Fe����@Ä=UKI>A�a	¥7�¼a;�7�He¼a>{��¹I�a=�H_�J@Ä=?�
> �M9<;�=�H$¹I>o9AFI���$@�7:H$¹JD
	�E�;$>¿�Z>A�?>{���a=?@k�¶�$��¼Z;$>{�'�I>A�Z7���>{��¼a;$>Í=?He¼a7<��=?�a=�@:@:>A@$=?@�7:¹IH��ú>AH�¼ùF��]¼Z;$>Í�����½>A��=�H$�
@:F�	�>{�¥@Ä=UK?>{�Z�¥7�H8@�F�	X��>A@:�$�AD

B�FI��¼a;$>������§>{�4��F�I�¼<���a�û@:=UKI>{�A�½¼Z;$>��ú=?¹IH$>i¼a7��U=�¼Z7:FIH 7:�¿�Z;JFU	¥HR�eK8¼a;$>�9{@�FI�Z>A�¨��>���=?��>{��7�H¨B�7�¹$D
. ' �k)iD T)He¼a>{��>{�&¼a7:HJ¹I@�K?� 	�>¸F��J�Z>{�&�I>8¼a;�=�¼ú=?��¼Z;$>�=����$@:7�>{�:��>A@:�r7:���Z>A�$�$9A>{�t�¶��F�� ��� 2�2 ��>°¼aF =��u&
�$��F��M7<�C=�¼Z>{@òK � o 2 ��>?��b ` ��>��ú=?7:HJ���Z>A@Ä=�¼Z7��?>{@�KRM�=�¼÷=�¼-b��f` l � 2�2 >����k5X9��-.UDKGÍF�	�>A�I>A�{��H$>U=��
¼a;J>��Z>i�I>{���a=?@s��>{@��|�¶FI�Í¼Z;$>�@�FU	�>{�Í@Ä=UKI>A�+'O}��F��h ��2�2 �/>�)i�]¼Z;$>��ú=?¹IH$>i¼a7��U=�¼Z7:FIH F���¼Z;$>������§>{�o@Ä=UKI>A�
=��$�����J¼Z@�K¸�$�ZF��J�o¼aF =����$�ZF��M7��ú=�¼a>A@�K�m 2�2 >����V5�9��-.U��=?HJ�¨¼a;$>AH�����������������¬�$>A9{�Z>{=?�Z>A��=?�o¼a;J>���>{@��
7:���J>{9{��>U=?��>{�r¼aF�&vm 2�2�2 ��>?D¬E�;$> �$��F��kH$>U=��+}+�F�87:���Z�J���$��7:�Z7�H$¹R�§>{9U=��$�Z> ¼a;$> �ú=?¹IHJ>A¼a7��U=�¼Z7:FIH F��
¼a;J>������½>A�Í@:=UKI>{�,'C	¥;$7:9<;8;�=?�4�ú=?¹IH$>i¼a7:9{=?@:@òK��$>{9AFI���$@�>{��¹?�a=?7�H$�¥=?H$� ;$7�¹I;�=�H$7:��F?¼a��F��eK�)�7���> �u�§>{9A¼Z>{�
¼aFú�$>{9A�Z>{=?�Z>�¹I�Z=?�$��=�@:@�KC¼a;$��FI�$¹I;8¼a;$7��o>{He¼Z7:�Z>��>{@����Z=?H$¹I>�D�T)H$�&¼a>{=?�	�]F?�$�o��>{�Z�J@�¼a�Í7:H$�J7:9U=X¼a>/¼a;�=X¼o¼a;J>

�



�ú=?¹IH$>i¼a7:9 �&¼<=�¼Z>�F���¼Z;$>������½>A�C@:=xK?>{�ú7:��7:H�M��J>{H$9A>{� �eKk¼a;$>=�C=?¹?H$>A¼Z7:9 ��¼a=�¼a>¸F��/¼a;$>¸@:F�	�>{��@Ä=UKI>A�
�$�$��7:H$¹�7�¼Z�¥�Z>A�?>{���a=?@17:H8=-	�=UK°¼a;�=X¼Í7��¥H$F?¼Í> �u�½>A9A¼Z>{�|�¶��F�� �Z7<���J@:> ��FM�$>A@:�AD�� >�HJF?¼a>/¼a;$=�¼o��7���7:@:=?�
>�½>{9i¼a��;�=U�I>[�§>{>AH ��>��§FI��¼Z>{�(�¶F?�4=¨��F � / B�>  F9 5I���65I��F A 7 I�¼  F# ���  . ¼Z�Z7�@Ä=UKI>A�/7:HK	¥;$7:9<;�¼a;$>-�C=�¹IH$>A¼Z7:9
@Ä=UK?>{�Z��=?�Z>ÍH$F���7:H�=�@:@�K��$H$9AFI���$@�>{�	D  	*T)HC¼a;J7:��9{=?�Z>��M¼Z;$>o��>{�$�$9i¼a7�FIH F��	¼Z;$>P�ú=?¹IHJ>A¼a7�9���F���>{He¼�F��	¼a;J>
;�=?���¬��F A 7 Iù¼  F# ���  . @:=xK?>{�?	d=���=�¼�¼a��7��$�J¼Z>{��¼aF8��¼a�Z=UK(�ú=?¹IHJ>A¼a7�9���>{@��$��7:H ¼a;$7���@:=xK?>{��$�ZF_�$�$9A>{�(��K
�$F��ú=?7�H|	d=�@:@:�¿¼a;�=X¼��¶FI��� 	¥7�¼Z;$7:H�¼Z;$>�¼a;J7:H¨��F��l¼���F � / B�>  F9 @Ä=UK?>{�/=?�/7ò¼���	¥7�¼a9<;J>{�{D����$�Z7�H$¹ �Z>i�I>A�Z�a=�@
F��!¼a;J>/@:F�	�>A��@Ä=UKI>A�d7:H°F?�$�d��B1�3�a=��-�$@�>?�J7ò¼�7:� �½FI���Z7<�$@:>¿¼a;�=�¼�¼Z;$>/@:F�	�>{�d@:=UKI>{�^�¶F?�������$F��ú=?7�H[	d=�@:@:�
¼a;$=�¼�9A�Z>{=�¼a>Í9{F��-��=?�Z=��$@:>��&¼a�Z=xK+��>A@:�$��¼a;�=X¼�9AF��-�½>i¼a>4	¥7�¼a;�¼a;$>o=?He¼a7��¶>{�Z��F��ú=?¹IH$>i¼a7:9�9AFI���$@�7:H$¹/¼ZF�¼a;J>
�����§>{�Í@Ä=UKI>A�{D¿E�;$7:���úF_�$>A@17����$=?��¼Z7:9{�J@Ä=?��@�K°=����$@:7�9U=��J@:>/¼aFúFI�$�o�Z=��-�$@:>?	¥;$>{��>�¼Z;$>�@�FU	�>{�Í@Ä=UKI>A�o;�=��
�Z>A@Ä=�¼Z7��?>{@�K�;$7:¹I;÷7�H�¼Z>{��¹I�a=?H��$@:=?�'> �M9<;�=?HJ¹I>o9AFI���$@�7:H$¹49{F�����=��Z>{��¼aF4¼a;$>¿�����§>{��@Ä=UKI>A��=?H$�C��>A�?>{�Z�Z=?@ ��K
�$F��ú=?7�HL	�=?@:@���F?¼a7�FIH 7:��@:7:��>{@òKID T)H ¹?>{H$>A�a=?@£�G¼a;J>C�$H$>D�u�½>A9A¼a>A� �úF���>{He¼��Z>A�$�$9A¼Z7:FIH 7:H$�J7:9U=X¼a>{�4¼a;J>
�$��FM9A>{�Z�?�¶FI� 	¥�Z7ò¼a7�H$¹°��=�¼a=8FIH ¼a;J>ú�oBG� �ú>A�$7Ä=°7����FI��>�9{F��-�$@:7�9U=�¼Z>{�»¼a;$=?H(�J�Z>A�_7�FI�$�Z@òK¨¼a;JFI�$¹I;e¼UD
� >úH$F�¼a>?�1;$F�	�>A�I>A�{��¼Z;�=�¼4¼a;J7:�4>�½>{9i¼��ú=UKR�½>÷@�>{�Z��$��FIH$FI�$HJ9{>{� 7:HL�ú>A�$7Ä=[	¥;J7:9<; �M¼a7:@�7:�A>�¼a;$7�H$H$>{�
@:F�	�>{��@Ä=UKI>A�Z��¼Z;�=�¼�=?�Z>��úF?�Z>¿��¼a��FIH$¹I@òK÷�Z���§>{����=?�Z=��C=�¹IH$>A¼Z7:9�DnA�" 	 "\ FE�E�;$>�>�½>{9i¼^�ú=UKC=�@:�ZF�§>o@:>A�Z� �$�ZF�&
H$FI�JH$9{>A�ú�$�J�Z7:HJ¹���>{9AFI�Z�$7�H$¹ 	¥;$>{��>*��>{@��$��=?�Z>�@�FM9{=?@:@òK�=����$@:7�>{�÷=?HJ�÷¼Z;$>¥@:F�	�>{��@Ä=UK?>{�'7:�ùHJF?¼'> �u�§>{9A¼Z>{�
¼aF÷��>A�I>A�Z��>��eK°�$F��ú=?7�H
	d=?@�@��$��F���=?¹e=X¼a7:F?H	D

E1F»9{FIH��$��� ¼Z;$>°�Z>A�Z�$@ò¼a��=��½Fx�I>���	�>°�$>i¼a>{���ú7�H$>{�,¼Z;$> =?��>U=?@ �C=?¹?H$>A¼Z7:�U=X¼a7:F?H �$>AH$�Z7ò¼)K��¶FI���§F?¼Z;
¼a;J> �����§>{��=�H$�,@:F�	�>{��@Ä=UKI>A�Z���¶��F�� bx'��0)�7�H¬B�7�¹$DgmJD�E�;$>A�Z> =?��>U=?@��$>AH$�Z7ò¼a7:>A��=?��>C�$7��]>A�Z>{He¼��¶��F��
¼a;J>|'l�IFI@�����>�)P�ú=?¹IH$>i¼a7:�{=�¼a7�FIH =?H$�K	�>{�Z>�9U=�@:9{�J@Ä=�¼Z>{��=?�/¼a;$>÷7�H�¼Z>{¹I�Z=?@ùF��*bx'���) �¶��F�� ��� ¼aF Z . �
i� =?H$� Z .!�Xi� ¼ZF ��� �¶FI��¼Z;$>4@:F�	�>A�¿=?H$� �����§>{�¥@Ä=UK?>{�Z�A���Z>A���§>{9A¼Z7��?>{@�K?D�E�;J>��7:���½FI7�He¼dF�� Z .!�Xi� 7:�
9<;$FI��>{HC=?��¼a;$>4��7:�$�$@�>dF��§¼a;$>q$¥�ú����=?9A>{��@Ä=UKI>A�q'F��7:H$7<������F��Hb�'��0)a�¶FI� ��� 2�2 ��>�)i� �$�J¼'¼a;J>q�J�Z>{9A7:��>
9<;$FI7�9{> �¶FI��¼a;J7:�¥@:7<�ú7ò¼��$F_>{�¿H$F?¼¿��7:¹IH$7���9U=�H�¼Z@�K = �]>A9A¼¿�Z>A�Z�$@ò¼<=?He¼o=?�Z>{=?@H�ú=?¹IH$>i¼a7:�{=�¼a7�FIH �$>AH$�Z7ò¼)KID�E�;$>
�§>{;�=U�_7:FI�¥F��1¼a;J>������½>A�Í=�H$�¸@�F�	�>A�Í@:=xK?>{�¿=?��>U=?@H�ú=?¹IH$>i¼a7��U=�¼Z7:FIH �J>{H$��7�¼a7�>{�¿=?��>�9AFIH$��7:��¼Z>{He¼q	¥7�¼a; ¼a;J>
�����§>{�ú=?H$�u@:F�	�>{��@Ä=UKI>A���ú=?¹IH$>i¼a7��U=�¼Z7:FIH¬��;$F�	¥H 7:HuB�7:¹JD . 'F�k) ���������§FI��¼Z7:H$¹�FI�$��9{FIHJ9{@:�J�Z7:F?HuF��/=
�$��F��¸7�H8¼Z;$>4�����§>{�¿@Ä=UKI>A�4�C=?¹?H$>A¼Z7:�U=X¼a7:F?H°H$>U=?�q}��O�ID�B��$�&¼a;$>A����FI�Z>���	�>?��H$�¸�Z>��ú=?H$>AHe¼Í@�F�	�>A�Í=�H$�
�����§>{��@:=UKI>{�ù=?�Z>{=?@��ú=?¹IH$>i¼a7��U=�¼Z7:FIH��$>{H$��7�¼Z7:>{��F�� 2 D .Uz��S2 D 2 m/=?H$� 2 D m�m � 2 D 2 m��ú>N���k5�9N� # �e7:H�¹IF_F_�
=?¹I��>{>N�ú>AH�¼4	¥7ò¼a;°¼a;$>4H$F��ú7�H�=?@½��=?@��$>{�' 2 D .Uz =?H$� 2 Dnm�o+��>����k5�9�� # ����>{���½>A9A¼a7ò�I>A@�K�)iD
T)H �Z���-�ú=?��K?��	�>�;�=U�I>��$�Z>A��I�J�$ ¼aF F��J¼a=?7:H»¼a;J>-�ú=?¹IHJ>A¼a7��U=�¼Z7:FIH|�$�ZF��$@:>��¶FI�/�oBG� �C=�¹IH$>A¼Z7:9

�Z>A9{FI���$7:HJ¹-��>{�J7Ä=J���§>{���ú7ò¼Z¼Z7:H$¹��J�¥¼ZF÷�$7:�&¼a7:HJ¹I�$7:��;L' �¶FI�d¼Z;$> ���Z�&¼¥¼a7���>�)�¼Z;$>?�C=�¹IH$>A¼Z7:�{=�¼a7�FIH 7:H°>{=?9<;
@Ä=UK?>{�{D� >��$H$� ¹?FMF_�»=?¹I��>{>N�ú>AH�¼?�§>A¼;	�>{>AH ¼Z;$>�H$>A¼�=?��>U=?@G�Z>N�C=?HJ>{He¼?�C=�¹IH$>A¼Z7:�{=�¼a7�FIH¨�$>AH$�Z7ò¼)K¨�$>D&
¼a>A����7:H$>A�[�¶�ZF�� I�JP$®=?H$� � � �qT�����$��Fx�M7��$7:HJ¹�9{FIHu���$>{HJ9{>/7:HCFI�$�d�$>N�J¼a;Q&)�$>N�½>AH$�$>{He¼¿�Z>A�Z�$@ò¼a�AD�E�;$>
I�JP$¬��=�¼a=¿��;$F�	,¼a;$=�¼!¼a;$>���>{@����J>��§>{H$�$>AH$9{>�F��J¼Z;$> �ú=?¹IHJ>A¼a7��U=�¼Z7:FIH/F��J¼a;J>�@�F�	�>A�G@:=xK?>{�!7:�!9AFIH$�Z7���¼Z>{He¼

�



	¥7�¼Z;¸¼Z;�=�¼Í> �u�½>A9A¼Z>{���¶FI�Í=ú@:=xK?>{�4	¥7�¼Z;�7:He¼Z>{�Z¹?�a=?H��$@:=?�¥> �M9<;�=?H$¹?>�9{FI���$@:7�H$¹$D�E�;$>��>{@����$>N�½>AH$�$>{HJ9{>
F���¼a;$>������§>{�4@:=xK?>{�?�ú=?¹IH$>i¼a7:�{=�¼a7�FIH¨�$�J�Z7:HJ¹¸��>A�I>A�Z�Z=?@'F���¼Z;$>÷@:F�	�>A�4@Ä=UKI>A���JFM>A��HJF?¼?�¶FI@:@�FU	���7��-�$@:>
> �u�§>{9i¼<=�¼Z7:FIH$�p�¶FI�ù=4@:=UKI>{�a	¥7ò¼a;��ú=?¹IH$>i¼a7�9U=?@�@�K��$>{9AFI���$@�>{�÷¹I�Z=?7:H$�ù=?H$�÷;$7:¹?;ú=�H$7:��F?¼a��F��eK�¼Z;�=�¼'7:�'=�H�¼Z7�&
�¶>{���ZF��ú=?¹IHJ>A¼a7�9U=?@�@�K�9{FI���J@:>{�ú¼aF�¼Z;$>�@�FU	�>{��@Ä=UKI>A�{�Q�$�J¼�7:H$�&¼a>U=�� �Z;$F�	¥�¥=?H =��$�Z���J¼d��>{�$�$9i¼a7�FIH =�¼^}��O�ID
E�;$>/9AFI���$@�7:H$¹�F���¼a;$>o�����§>{��=?HJ�°@:F�	�>A�d@Ä=UK?>{�Z���$�$�Z7�H$¹���>A�I>A�Z�Z=?@��ú=xK�¼a;��$� �½>���FI��>o9{F����$@�> ��¼a;$=?H
�$��>A�_7:FI�J�Z@�K°=?�Z�����ú>A��=�H$�=�ú=UK 7�H$9{@��$�$>/7:He¼Z>{�a=�9A¼a7�FIH$�^�¶��F�� �$F��C=?7�H
	d=�@:@:��7�H°¼a;$>4@:F�	�>{��@:=xK?>{�AD
IGF?��¼a7�FIH$�ÍF��ù¼a;J7:�o��>{��>U=?��9<;K	�>{��>�9U=?���Z7�>{�¨FI�M¼/=�¼Í¼a;$>��_¼<=?Hu�¶FI�Z�#��KMHJ9<;$�ZF?¼Z�ZFIHL$¿=?�$7:=�¼a7�FIH��!=��§F�&

�a=X¼aFI�&KI�P=÷�$�Z>A���`=?9A7:@:7ò¼)KCF��½>A�a=�¼Z>{����K��_¼a=?H��¶FI��� �¿H$7��?>{���Z7�¼)K F?H=�§>{;�=�@<�GF���¼Z;$> ��D �§D½��>N��=?�&¼@��>{He¼¿F��
º�H$>{��¹?KI�½����9{>4F����d=?��7:94º�H$>{��¹?K �M9A7:>{HJ9{>{�AD

L�� àáÇ ÊaÆ)ÎÞ�ç�âáÊdÅxÈ�ÈeÎ&Ç ìì<É����	��
���	�����������������������
��� !�"�# �$
 Ãoõ Ü Ç àáàäÇ<Î�Åxç�È�ï¿õ&%÷Þ�ì)Ç<ÎiÐ�' �(�)� ö§Î&Åxç_ì<õ�%�ÅUî�çPõ�*�+�Ð_Ó	,{Ó	-�Â/.0-�-�-�Ô�õ
#21 õ�þÍõMñùô�ÅUÎ&ÅUÝ§Ð�ß½õ�3!õ�3§æPÐ�Åxç�È54�õ_þ�ÇxÐ�' �(�)� ö½Î&Åxç�ì õ�%�ÅUî�ç�õ&*�*�Ð&-�6UÏ�Â/.0-�-�6xÔ�õ
. � õ � õ�ð�æ�àáàáÇ<ÎÆ)Þ�ç87:9!;<>=áÐ_ï�Ý�Ý_à¶õIßGôXëIì<õ�3§Ç<Æ)Æ<õ@?�?JÐ�AxÏUÒ�B�ÂlÑUÒxÒxÒXÔ�õ
/C� õ�åÍõ_ï�Ì_ÅUÎÎ&ÅIÐ�ïÍõ�'jçeÞ�Ë4ÅUÆÅIÐ�'Zõ&DFEUÅxË/ÞxÆ)ÞeÐ_Åxç_È54oõ&%�âäã<Þ�ì&ô�âäÆÅIÐ�ï�Ý�Ý_àlõeß1ô�ëIì<õ�3PÇ<Æ)Æ<õ�?�?MÐJÑ�,xÏ�.�ÂlÑUÒxÒxÒXÔ�õ
7HG õ�è¥õ_ï�Ê&ô_ÅUÎë�ÅI709(;<>=áÐ�' �(�)� ö½Î&Åxç�ì õ�%�ÅUî�ç�õJ*�KPÐ�B{Ó	,÷ÂlÑUÒxÒ�A�Ô�õ
9 G õ�è¥õ_ï�Ê&ô_ÅUÎë�ÅI709(;<>=áÐ&Leõ�%úÅUî�ç�õM%úÅUî�ç�õ&%úÅUÆ)Ç<ÎON�P�QPÐMÑ�B�.�ÂlÑUÒxÒ�A�Ô�õ
A Leõ�3§Þ�ô�Åxæ8709(;<>=áÐJï�Ý_Ý_àlõeß1ô�ë?ì õ�3PÇ<Æ)Æ<õ@?�R�ÐMÑ�6AÓXÏúÂlÑUÒxÒ�.iÔ�õ
� G õ�è¥õ_ï�Ê&ô_ÅUÎë�ÅI709(;<>=áÐMï�Ý�ÝMàlõeß1ô�ë?ì<õ�3PÇ<Æ)Æ<õ�R�Q�ÐMÏ�,úÂlÑUÒxÒ�Ñ�Ô�õ
	 Ãoõ�%úÅUÎî�æ�àáâäÇ ìS709!;�<T=òÐ_ï�Ý�Ý_àlõeß1ô�ëIì<õ�3PÇ<Æ)Æ<õ�R&N$Ð�A�6{Ò�.�ÂlÑUÒxÒ�A�Ô�õ
 FEH� õ � õ�ð�æ�àáàáÇ<ÎÆ)Þ�ç87:9!;<>=áÐ�' �)�(� ö½Î&Åxç�ì<õ�%úÅUî�ç�õJ*�K�Ð&B�A�-÷ÂlÑUÒxÒ�A�Ô�õ
 ; Ãoõ�%úÅUÎî�æ�àáâäÇ ì ÐIïÍõ�%�Þ�ì)Ç<Î Ð�%8õ � õ 1 Ê&ô�ÅUÌ$Ç ì<ÐMÅxç�È � õ_ð_æ�àáàäÇ<ÎÆ)Þ�çPÐ�ï�Ý�ÝMàlõeß1ô�ë?ì<õ�3§Ç<Æ)Æ<õ�RVU_Ð�Ó	B�A�.�ÂlÑUÒxÒ�Ñ�Ô�õ
 F# %8õ�ðGõMÃ�Þ?Ç<Î&çeÇ<ÎW7:9!;<T=òÐ�' �)�(� ö½Î&Åxç�ì<õ�%úÅUî�ç�õ�*@?MÐ�.<Ò�,xÑCÂlÑUÒxÒ�.iÔ�õ
 . %8õ�ðGõMö§Þ�çeÇ<ëxÐ � õ � õ�%�ÅUÎ�âáçeÇ<ÎÞeÐ�%8õ_ð�õ_Ã�Þ�Ç<Î�çeÇ<Î Ð�Åxç�È÷ß]õ�%8õ_è�âáÊaÇxÐ�Leõ�ï�Ý�Ý_àlõeßGôXëIì<õ�K�XPÐ�Ó�Ò�. ÏúÂlÑUÒxÒ�A�Ô�õ
 / ñ�õ�ð�õ�%úÅ�Y/E?Îã ÅEJÐ_ß1ô�ëIìâáÊ<ÅZN�NVU	[�Ð&A{ÓXÑúÂ/.0-�-�B�Ô�õ
 7 ñ�õ�ð�õ�%úÅ�Y/E?Îã ÅE�Åxç�È÷åÍõ�ð�õ G Ç<Î\EJÐ_ß1ô�ë?ì õ_è'Ç<êJõ G +�RPÐ�.0,{Ó�.0BúÂ/.0-�-xÏ�Ô�õ
 F9 Leõ�ð�õ_ï�ç�EIçeÇ<Î'Åxç�ÈM]�õ_ß]õ_ðeÇ àáÊ�ôeÇ<Î Ð�L�õ�%�ÅUî�ç�õJ%�ÅUî�çPõ�%�ÅUÆ)Ç<ÎiõJN�Q�Q�Ð&6AÓ�.�Â/.0-�-�-�Ô�õ
 OA Leõ�ïÍõJñ�õ G àáÅxç_È�Ð�Leõ�^!ÅxÊUõ 1 Ê<âlõeö§Ç Ê�ô�çeÞ�àlõMï_U�+$Ð�.`6,�-úÂ/.0-�-�6xÔ�õ
 �� 1 õ�þ�ÞxÝ$Ça7:9b;<T=òÐ_ßGôXëIì<õ�è'Ç<êJõ G +�+�Ðc.�.aÓXÑxÑúÂ/.0-�-�6xÔ�õ
 	 3!õ�ö�ôeÞ�Ë4Åxìd709(;<>=áÐJß1ô�ë?ì õ�è'Ç<êJõ�3PÇ<Æ)Æ<õ�R�XPÐ�A{Ó	BxÑúÂlÑUÒxÒxÒXÔ�õ

�



���������
	���������������

B�7�¹I�$�Z> . D�'`=0)¥6�=?¹IH$>i¼a7�9�;eK_��¼Z>{��>{�Z7��o@�FMF�� �¶FI���oB1�X�ú>A�$7Ä=MD�E�;J>���FI@:7��8@�7:H$>/��;$F�	¥�Í¼Z;$>�� � �qT�
=?��>U=?@ �ú=?¹IH$>i¼a7:�{=�¼a7�FIH/�$>AH$�Z7ò¼)K
'Ob d�)i�f	¥;$7:@�>�¼a;$>�F��½>AH�9A7:�Z9A@:>A�1��;$F�	 I�JP$¬�Z>A�Z�$@ò¼a�{DGE�;$>d=��Z�ZF�	¥�1�Z;$F�	
¼a;J>�H$F���7:H$=?@��ú=?¹IH$>i¼a7:�{=�¼a7�FIH 9{FIHu��¹I�$�Z=�¼a7�FIH¸F��ù¼a;$>�@Ä=UK?>{�Z�o=�¼Í�Z>A�?>{�Z=?@%�§FI7:He¼Z�{D'F�V)S�!=UKI>A��&)��>{��FI@��?>{�
�ú=?¹IH$>i¼a7:�{=�¼a7�FIH[�¶FI�������½>A�¥@Ä=UKI>A��'¶9{@�FI�Z>A�¸��>_�$=?�Z>A�6)¥=?H$� @:F�	�>{�¥@Ä=UKI>A�,'`F��§>{H89{7��Z9{@�>{�@)iD

B�7�¹I�$�Z> Z D I�JP$¤���½>A9A¼Z�a=C=X¼���� 2�2 � z�2 =?H$� &vo 2�2 �/>�'¶��>���=?��>{�{�½�$7Ä=��úFIHJ�$�{��=�H$�¸9A7:��9{@:>A�{�P�Z>A���§>{9D&
¼a7ò�I>A@�K�)iD+'`=0)P$,'����?)iD+' �k)�$,'����P)iD4E�;$>����½>A9A¼a�Z= ;�=U�I>��§>{>AH�F �]��>A¼��¶FI�Í9{@:=?�Z7ò¼)KID �_FI@:7���@:7�H$>{�Í�Z;$F�	
¼a;J>�§>{�&¼4�$¼a��¼aF÷¼a;J>��$=�¼<=JD

B�7�¹I�$�Z>+mMD°6�=?¹?H$>A¼Z7:�U=X¼a7:F?HL�J�ZF���@�>ú6 '`��)i�1	¥;$>{��>C�÷7:�4�$7���¼<=�H$9{>�H$FI���C=?@ù¼ZF8¼Z;$>+�ú>A�$7Ä= �Z�J���`=?9A>
=?H$� ¼a;J>�F?�Z7:¹?7:H 7��d¼a;$>/¼aF��¸F��1¼a;J>��^J*� @Ä=UK?>{�{D

z



ð ' ]�õ�.UÉ1ö½Þ�çeÇ<ë�Ç<Æ�Åxàlõ

o



ð ' ]�õMÑ?É1ö½Þ�çeÇ<ë�Ç<Æ�Åxàlõ

	



ð ' ]�õ�A?É1ö½Þ�çeÇ<ë�Ç<Æ�Åxàlõ

.�2


