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a-á^c�_b�ba#¦�_

¾wy<�^�Ymq�"m-cky�_bmSc�_bV^u{�JcY_k�kV^¦�_bV^�Yyxm-Ô¨cky�»-yF�ka-½Í½}XZ¥qj�_�j�� �"y��kt¤V^¦�½}yFX ����Uipy-[���UÌÍXr[�����3Ë6[�����3Ë6[Ua-t`u	��
�3T+�®á��
j^X}¥qj��Æ�^�YyF¦FXZckXZmqt�@ck��yF¦�_b�Ymqck¦�mq���h_by�¦zj^t^X��¤V^y#RMº+ln�^½Zm��{XZt^¥P_kj^y>] å R��6á�yfa-l ½}XZt^y�a#t^uh_bj^y>�`]3��ck��yF¦�_k�kmql��
y�_by��®c�� cY_by�l~[¤e®y6�^�Ym{u^V`¦Fypy��{¦FX¬_byFuncY_ba#_by�c®m-Ô"_bj^y�ckyPj¤� ��yF�Yt V`¦F½}y�X"V`ckX}t`¥ å R����xy�¼����x��� �"!$#%�"�)�Yyfa-¦�_bX}m-t	R
¾:yJu`y�_by�¦�_� �baf� c�ÔÕ�km-l0j�� �"y��kt¤V^¦�½}yFX�V^ckXZt^¥ ip� ��yF�ká^a-½}½&��Ð`[¨a t^y�eA½¬�'�Æ¦Fm-t^cY_k�kV^¦�_byFu�½}a-�k¥qyn¥qyF�YlÃa#t^X}V^l
u^y�_kyF¦�_kmq�a#�k�baf�@u^y�u^X}¦Fa#_by�un_bm�j¤� ��yF�Yt V`¦F½}yFa-�()�Þ�baf�@ck��yF¦�_k�kmqcY¦Fmq���Ãa#_Ð*�²¹"�6à>Ê6R¤¾:yP�ky+�¤V^y�cY_-,�./.sj^m-V^�kc
ÔÕmq�_bV^t`X}t^¥@a-t^u å ./.�.hj^mqV^�YcAÔÕm-�>uUa#_za0�Þ_za#d XZt^¥heAXZ_kj1.324��5 å .768� ��á�yfa-l ��yF�AcY�^X}½Z½\R

� å �Mg�t^yAm-Ô�_kj^yA�^V^�k��mqcYyFc�m#Ô"_kj^yPy9�{�"y��kX}l@yFt�_ X}c+_km3l@yfa#ckV^�Yyp_kj^yA�kyFu`V^¦Fy�uÃ_b�ka-t^ckX¬_bXZmqtS�^�km-áUa-á^XZ½}XZ_kX}y�c
�;:��;< å �k� m-ÔÍ_bj^y>= ck�^XZt?�A@^X}��v å _k�ba-t`ckXZ_kX}mqt`c�a-t`u�y�� _b�ka-¦�_>_kj^y�¥7�\Ô�a-¦�_kmq�®m#ÔÂa�=�X}t^cYX}u^y6a�t¤V^¦F½ZyFV^c�R+¾:y
lnyFa-ckV^�Yys_kj^y�< å �;,'BqØ7CED å BqØ�C	�>_b�ka-t^ckX¬_bXZmqt~m#Ô �� ÌÍX\[UeAj^y��ky�_kj^yF,/BqØ�Cwc�_za#_kyhX}cp��mq�^V^½}a#_by�u~ÔÕ�km-l _bj^y
å BqØ C �HGJI å �Mc�_za#_kyP» XÄa<_bj`yPÔ�a-c�_ å B-Ø C �HGKI å �LD ,'BqØ C _b�ka-t^ckX¬_bXZmqt	R)ÌÍXNMzg _za#�k¥qy�_�XZc®V^cYyFuJ_km�mq�`_kX}l@X}��y
_bj^yxcY_kmq�^�^XZt^¥S_bXZlny�XZt�_bj^y<_za#�k¥qy�_>ÔÕmq�AÀ�mq�^�^½ZyF�>cYj^XZÔ�_pa#_Y_by�t V^a#_bXZmqt�lny�_bj^m u	R

�rØq�®�Pt^m-_bj`yF��^V`�k��mqcky�XZc®_kmSX}t�»qy�cY_bXZ¥�a#_ky6_bj^yO=QPIXZt¤_kyF�ka-¦�_kX}mqt@ÔÕV^�Y_kj^yF��_kjUa-t�mqV`��^�ky�» X}mqV^c�cY_bV`u^X}y�cFR
�rØ0� å �3ßÆt mq�Yu^yF�3_bm cYmq½Z»-yÃ_bj`yÃ�^�YyFcky�t�_C�^V^�F��½}y�cSa-t^u y�cY_za#á^½}XZckjw_kj^yJc�_b�ky�t^¥-_kj^chm-Ô>_kj^yR=QP ck�^XZt?�

u^yF��yFt^u`yFt�_<�Õck�^XZt?�ÆcY�^X}t�[qck�^XZt?�Æm-�ká^X¬_f[�a-t`uC_kyFt^cYmq�z�ÂXZt�_byF�ka-¦�_kX}mqt`cF[¤a-c)e®yF½Z½Ua-c)_bm<V`t^u^yF�YcY_ba-t^un_kj^yTSQPU�A=QP
¦FmqV^�`½}X}t`¥JÔÕmq�k¦�y-[(e�yC_za-d#yn¦�mql@�^½}y�_bySuUa#_baJÔÕmq�F����xË a#t^uV����3Ë¿X}tOeAj^XZ¦zjw_kj^yC�^V^�F��½}y�csjUaf»-yÃa-�YX}cYyFt	R@TUmq�
���� Ë6[Í_bj^yn¥q�kmqV`t^u cY_ba#_bynu^mqV^á`½}y�_J�\Ø � ! å � �3ck�^a-¦FXZt^¥~eAXZ½}½+á�yÃu^y�_byF�YlnXZt^yFuwV^t^½ZyFckcs_bj^ynck�Ua-¦�X}t^¥~X}cx»qy��Y�
cklna-½}½��9W XJ�\Ø'�"�ZY[XJ� å �"�0W]\^��.Jd-y�¼x�Ò[Íá¤� V^ckXZt^¥�á"m#_bj ck�^XZt?�A@^X}�Oa-t`u§t`mqt?�ÆcY�^X}t��A@UXZ�O�"mq�`V^½Äa#_kX}mqt`cFRx�6c
ÔÕmq�_����3Ë6[	e®yCeAXZ½}½)m-á^cky��Y»qyC_by�t:mq�<l@mq�Yyh_b�ba#t^ckX¬_bX}m-t^cxa-t^u ¦Fm-t^cY_k�kV^¦�_s_kj^yC½}y�»-yF½Zc3cY¦zj^yFl@y@m-ÔT����3Ë¿V^cYX}t^¥
`�¦FmqXZt^¦FXZu^yFt`¦FyxlnyFa-ckV`�kyFl@yFt�_FR

�rØ0��Ø-��¾:y>eAX}½Z½^a-½Zckmx�kV`t@ÔÕmq�Ma ��
 T _za#�k¥qy�_ a-t^u@u^y�_kyF¦�_®á�m-_bj ��
�3T>� å BqØ � D ,'BqØ C ! å BqØ C �Â_b�ba#t^ckX¬_bX}m-t^c
_bm@u^y�_kyF�kl@X}t`yx_kj^y3¥q�kmqV`t^u�c�_za#_kysu^m-V^á^½}y�_pck�Ua-¦�X}t^¥`RßÞ_p¥qXZ»-yFcA_bj^y3cY_k�kyFt`¥-_bj m#ÔÂ_bj`ysy�a�y�¦�_bX¬»qy�=QP ck�^XZt?�
ck�^XZtOX}t�_by��ba-¦�_bX}m-t X}t�_kj^ycbed��Æckj`yF½}½¨j�� �"y��kt¤V^¦F½ZyFX)ÔÕmq�P_bj^yFfU�YcY_�_kX}l@yha-t`uO�^�km�» X}u^y�c<X}t`ÔÕm-�klna#_bXZmqt~m-t _bj^y
�ba-u^X}a-½�u`yF��yFt^u^y�t^¦Fysm-Ô¨_bj^yxX}t�_kyF�ba#¦�_bXZmqt	R

�\Ø0��,��(¾wyAa-½Zckm��^½}a-th_bm<�YV^tSeAXZ_kjCaO�ÒiPy3�Õ½}X��¤V^XZuhj^y�½}X}V`lJ�	_za-�Y¥qy�_+a-t^uCu^y�_kyF�YlnXZt^y�_bj`y>¥q�kmqV`t^uScY_ba#_by
u^mqV^á^½Zy�_<� å C !g. C �®cY�Ua-¦�X}t^¥h�`�kyF¦�X}cYyF½Z�-[^X}tnmq�ku`yF��_kmh¦F½}a-�kX¬Ô��@_kj^y�½Zmqt^¥7�ÞcY_za#t^u^X}t`¥s�^V`�F�F½Zy�m-Ô¨a-t�y9� _b�ky�lny�½Z�'�
½Äa-�Y¥qy~¦zj^a-�k¥qy�cY� lnl@y�_k�Y� á^�kyFa-d¤X}t^¥:X}t _kj^yh=QP X}t�_by��ba-¦�_bXZmqt	R |>j`y ¦F�Ymqckc�cYyF¦�_kX}mqt`cJm-Ô<_bj`y ck�^XZt?�A@^X}�
�ÒiPyq� å C �ha-t`u t^m-t?�ÆcY�^X}t?�i@UX}�j�ziPy���. C ��cY_ba#_by�c@eAXZ½}½®á"yKa-½ZckmOl@yfa-cYV^�ky�u ÔÕmq�ScYy�»-yF�ba#½O� � l@mqlny�t�_za _bm
¦Fmqt3f^�kl _kj^y®cY�^X}t��A@UXZ���#t^mqt��Æck�`X}t?�i@UX}���`�kmq��yF��_Æ�<m-Ô^j�� ��yF�kt¤V^¦�½}yFa-���`�km u^V^¦�_kX}mqtxXZtx_kj^yP�;� �([k#%�"�	�Yyfa-¦�_bX}m-t	R
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TÂX}¥qV`�ky åNá ÌÍy�»-yF½Mck¦zj`yFl@yFc3m-ÔQ��^ÌÍX\[ 
�oË�y#[ ����3Ë6[ ����3Ë6[%� M�sÊ6[%��â�x� a-t`uV��6�3g u^y�_kyF�kl@X}t`yFuOÔÕ�kmqlImqV^�<�ky�¦Fy�t¤_
��Þ�baf� cY�"y�¦�_b�Ymqck¦�mq��� y9�{�"y��kX}l@yFt�_kc@eAX¬_bj ip� �"y��káUa#½}½äã å [ Ø{[ ,`[uå`[(�{[uæ`[èçàé\R g�á^cYyF��»qyFu[ _b�ba#t^ckX¬_bX}m-t^c
a-t^uKlnyFa-ckV^�YyFuK½}y�»qyF½Íy�t^yF�Y¥qX}y�cpa-�kyxX}t`u^X}¦Fa#_by�u	RMÌÍy�»qy�½(ck¦zj^y�lny�cPm-Ô�¦Fm-�k�ky�ck��mqt^u^XZt^¥@¦Fmq�Yy3t¤V^¦�½}y�X(a-�ky3a-½Zckm
ckj^m�eAt	R
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¹M�YyF¦�X}ckXZmqt  cY�"y�¦�_b�Ymqck¦�mq��� V^ckXZt^¥�¥qyF�YlÃa#t^X}V^l��i�<y��6u`y�_by�¦�_kmq�kc�[(eAj`X}¦zj§X}c�mqt`y@m#Ô _kj^yClnm-cY_x��m©e®yF��ÔÕV^½
lnyFa-t^c(_bmpcY_bV`u`�3t V`¦F½}yFa-�¨cY_b�YV^¦�_kV^�ky#[qjUa-c¨�ky�¦Fy�t¤_k½Z�3á�yFyFt�X}t�_b�Ym{u^V`¦FyFu3_bmpj��{��yF�Yt¤V^¦F½Zyfa-���^j��{cYX}¦�cFR)ßÆt å�
�
 �
e�yK¦Fmqt`cY_b�YV^¦�_kyFu ip� �"y��káUa#½}½\[ a ½Äa-�Y¥qy��Æa-¦F¦�yF�`_ba-t^¦�y	�<y�u^y�_byF¦�_bmq�na-�Y�baf� y+�¤V^XZ�^��yFu�eAXZ_bj�Ô�a-c�_C�kyfa#u^mqV`_
yF½}y�¦�_k�kmqt^XZ¦Fc�[{a#t^uÃcYV^¦F¦�yFyFu`yFu�X}t@mqá^cYyF��»{XZt^¥�j�� ��yF�kt¤V^¦�½}yFa-�(��ka�� cMÔÕmq�+_bj^y-fU�YcY_ _bX}l@y>eAXZ_kjR�<yAu^y�_kyF¦�_kmq�kc
V^t^u^y���cky�»-yF�YywáUa#¦zd ¥-�kmqV^t`u^cJÔÕ�kmql j^XZ¥qj yFt^y��k¥-� lny�ckmqt á�yfa-l@c ã å [>Ø é\R¿|>j^y yFt`yF�k¥#���ky�ckmq½ZV`_bXZmqt�m-Ô
j¤� ��yF�Yt V`¦F½}yFa-�6½Zy�»-yF½}c�[^eAj^X}¦zjKea#cp_Æ� �^XZ¦fa-½Z½Z��aSÔÕy�e v~y�¼ �rT�¾ i6v �á¤��lna-¥qt`y�_bXZ¦xck��yF¦�_k�kmql@y�_kyF�YcF[ojUa-c
á"y�yFtCu^�ba#cY_bXZ¦fa-½Z½Z�sX}l@�^�km�»-yFuh_bm3a6ÔÕy�e�d-y�¼×�rT�¾ i6v �Âá��c�xy�u^y�_kyF¦�_kmq�kc�R �{X}t`¦Fy_bj`yFtCe�y>jUaf»-yPmqá`ckyF��»qy�u
lÃa-t��FÃ_b�ba#t^ckX¬_bX}m-t^c)ÔÕ�kmql cky�»qyF�ka-½�3�ÆcYj^yF½Z½)= j¤� ��yF�Yt V`¦F½}y�X\[ �� ÌÍX\[ 
� Ë�y-[ ���� Ë6[ � M� Ê6[ ��â� � a-t^u ��6� gh[�X}tn]xºM]
ºuå å�
 [�º(�7. 
 [�º(� å �`[¨ºZ�sæNæ�a#t^u:Ë��6Ì º 
 ,/.�y��{��yF�kXZlny�t�_bc ã å [�Ø{[",{[ å`[ �{[ æ{[ ç6ér[Âa-c3ckj`m©eAt:X}twTÂX}¥^R å R
¹M�YyF¦�X}ckXZmqt�j�� ��yF�kt¤V^¦�½}yFa-� @ck��yF¦�_b�Ymqck¦�mq����XZc�t^m�e��YyF¦Fm-¥qt^X}��yFu�a-c)apt^y�e ÔÕ�Ymqt�_bX}y���XZtsc�_b�ka-t^¥qy�t^yFcYc)t¤V^¦F½Zyfa-�
�^j��{cYX}¦�cFR

|>j`yhcY_kV^u`�Km-Ô+j�� �"y��kmqt��Æt¤V^¦F½ZyFmqt ���_P��Pa-t^u~j��{��yF�Ymqt?�Þj¤� ��yF�Ymqt �����S�AXZt�_byF�ka-¦�_kX}mqt`cPXZcPmqt`ysm-ÔÂ_bj^y

å



lnmqc�_�XZln��mq��_za-t�_xckV`á WYyF¦�_bchXZt:cY_k�ba-t`¥qyFt^y�ckcht¤V^¦�½}yFa-�s�`j¤� cYX}¦Fc�R�¹+�YyF¦FXZckyJu^a#_za�m-Ô>u^y�_za-XZ½}y�uw½Zy�»qy�½®c�_b�YV^¦��
_bV^�Yysm-Ô¨»#a-�kXZmqV^cA½}XZ¥qj�_-= j¤� ��yF�Yt V`¦F½}y�X�j^a�»-ys�`�km�» X}u^y�u�V^cAeAXZ_kj �¤VUa-t�_kXZ_za�_bXZ»-yxX}t`ÔÕmq�YlÃa�_bX}m-tJmqt~_kj^y�=QP
X}t�_by��ba-¦�_bX}m-t a-csu^yFcY¦F�kXZá"y�u X}t �{yF¦�_fR+Ø R å R å R�g�V^�sc�_bV^u{� m-Ô = P XZt¤_kyF�ka-¦�_kX}mqtwX}cx_bj^y f^�kcY_�cY_kyF� _bm�e�a-�ku
V^t^XNf^yFu V^t^u^y��kcY_ba-t^u^XZt^¥:m#ÔP_kj^y~á^a-�Y�-mqt?�Æá^a-�Y�-mqt XZt�_byF�ka-¦�_kX}mqt`cna#t^u j`X}¥qj�u^y�t^ckX¬_Æ��t V`¦F½}yFa-�ClÃa�_k_by��SX}t
eAj^X}¦zjKcY_k�ba-t^¥-yFt^y�ckcpX}cAy��{��yF¦�_kyFuK_bmC�^½Äaf��a#tKy�ckcYyFt�_bX}a-½(�kmq½Zy-R

ßÆt�a#u^u^XZ_kX}mqt�[ V`ckX}t`¥h_bj^y��`�kyF¦�X}cYX}mqt KcY�"y�¦�_b�Ymqck¦�mq���J_by�¦zj^t^XN� V`y-[^_bj`y�j��{��yF�Yt¤V^¦F½Zyfa-�>cYj^�kXZt^d¤X}t^¥hy�a�y�¦�_
ea-c<y9�{�"y��kX}l@yFt�_ba-½}½¬�~¦�mqt3fU�Ylny�uOá��OlnyFa-ckV`�kX}t`¥Ã_bj^y X�Øn_b�ka-t^ckX¬_bXZmqt��^�YmqáUa-á`X}½}X¬_Æ� :��;X�Øq�pÔÕmq�p_bj^yFfU�YcY_
_bX}l@y ã Ø6é\RÂ|>j V`cF[���X}l@�^V^�kX¬_Æ�ht¤V^¦�½}yfa#�®�^j�� ckXZ¦Fc��h¦fa-tná"yAy9�`�`½}mq�YyFu	[ X}tCeAj^X}¦zjnu^�ba#cY_bXZ¦A¦zjUa-t^¥qy�c�m-Ô�t¤V^¦F½Zyfa-�
cY_b�YV^¦�_kV^�ky3X}t`u^V^¦Fy�u~á���aCj�� �"y��kmqt�eAX}½Z½	á"y�¦Fmql@y�» X}cYX}á^½Zy�á���j¤� ��yF�Yt V`¦F½}yFa-�- ck��yF¦�_b�Ymqck¦�mq���qR

�Pt^m-_kj^yF�x�^j�� ckXZ¦Fc3�"mqcYckXZá^X}½ZXZ_Æ�KX}c�_kmKc�_bV^u{� �"mqcYckXZá^½}yhl@m u^XNfU¦Fa#_bXZmqt m-Ô®áUa-���qmqt`c3XZt t V`¦F½}yFa-�<lna#_k_kyF�
V^ckXZt^¥Oa	= X}t a~j¤� ��yF�Yt V`¦F½}y�V^cFR �Pchu^yFcY¦F�YX}á�yFu X}t �{yF¦�_fR)Ø{R å R å [�_bj^yJlna-¥qt`y�_bXZ¦nl@mql@yFt�_sm-Ôpa	= X}t a
t V`¦F½}y�V^cp¦fa-t�á�y3l@yfa#ckV^�YyFu�ÔÕ�kmql :J�i< å ��»#a-½ZV^yFc>á��  cY�"y�¦�_k�kmqcY¦Fmq���qR

îèï�� � ôö÷8ú ô�� �
	 õ��þô���� 	�� � ÷ ���ÿù ü�� ú ÷�� ó � � ù�ôö÷8õèó+ùûõ ��	 ú ô�������� ��!
ßÆt _bj^y~ÌÍy�_Y_byF�Jg6Ô<ßÆt�_byFt�_§��Ì¨g<ß��h_bX¬_b½ZyFu��k�Py�e �xy�t^yF�ka#_bXZmqt�� �"y�¦�_b�Ymqck¦�mq����m-Ô�i6a-u`�kmqt v~a-t�� �ÆË�m u`�
� � cY_by�lnc(eAXZ_kjh�¤_b�ba#t^¥qyFt`yFckc#"jI Y6ØPa#t^u Y å � ã �6é\[©e�y®�^�km-�"mqcYyFu�)�Æ�baf�xcY�"y�¦�_b�Ymqck¦�mq���3m-Ô = j�� �"y��kt¤V^¦F½ZyFX
_bmq¥qy�_bj^y�� eAX¬_bj@ck��yF¦�_b�km-ck¦Fm-�^X}¦PcY_bV`u^X}y�c®m-Ô%$ a-t^u = =�j�� �"y��kt¤V^¦F½Zyfa-�®cY� cY_kyFl@cFR+|>j^XZc�Ì¨g�ßÂe�a-c�¦�½Äa-cYckX fUyFu
a-cAmqt^yxm-Ô¨_bj^y3À<af�'� å y��{��yF�YX}l@yFt�_bcpá��J_bj^y3�pV^¦F½Zyfa-�pa-t^uK¹�a-�Y_kX}¦F½Zyx¹+j¤� cYX}¦FcPToa-¦FXZ½}X¬_Æ�JÊ�m-lnl@XZ_Y_byFy#R

�Pchu^y�ck¦F�YX}á�yFu XZtw_kj^yJÌ¨g�ßz[�m-V^�� ck��yF¦�_b�Ymqck¦�mq��� �^�Ym�WYyF¦�_Sa#_s_bj^yJÐ*�²¹"�6à>Ê ��.	�xy�¼ ¹ � a-X}l@c3a#_
cY� cY_kyFlna#_bXZ¦6X}t�»-yFcY_kX}¥�a�_bX}m-tÃm-Ô	»#a-�YX}mqV`c®á�mqV^t^u��ÆcY_ba#_byP½}y�»qyF½Zc�m-Ô(lna-t��c= j�� ��yF�kt¤V^¦�½}y�X	�ba-t`¥qX}t^¥xÔÕ�km-l ��^iPy
_bm M �'&� ¹Má�["á���_za-d¤XZt^¥Ãa#u`»#a-t�_za-¥qyxm-Ô)j^X}¥qj��ÆX}t�_kyFt^cYXZ_Æ� � � á"yFa-l@cF[olÃa#X}t^½¬�ÃeAXZ_kjK_kj^yÃ�;� �¨[k#%�"��kyFa-¦�_kX}mqt
a-t^u�_bj^y�t�a-½ZckmheAX¬_bj�_bj^yn�;� �Í[ # �z�>�Yyfa-¦�_bXZmqt	R

ipyF�Yy�e�yKeAX}½Z½pV`cky awt^y�eQ�Þ¥qyFt^y��ba#_kX}mqt �xy~u^y�_kyF¦�_bmq�Ãa-�k�ka��-[(�kip� ��yF�YáUa-½}½&��Ð)�^[)eAX¬_bj awj^XZ¥qj^yF�@y+*��
¦FX}y�t^¦��Ka#t^u~l@mq�Yy�_bmq½ZyF�ba#t^¦Fy<_bm@j^XZ¥qj^yF�>á^a-¦zd¤¥q�kmqV`t^u �ba�_by<ÔÕmq�pÐ*�²¹���à>Ê y��{�"y��kXZlny�t¤_kcFR®ip� ��yF�ká^a-½}½&��ÐSX}c
V^t^u^y��¦Fmqt`cY_b�YV^¦�_kX}mqtJeAX¬_bjJ_kj^y��<�ba-t�_ �ÞßÆt?�Æ�PX}u@ÔÕmq�¹+�kXZmq�^X¬_Æ�n�P�kyFa-c,�.-�VUa-�Ydnlna-t��'�Æá�m{u{�nc�� cY_by�lnceAX¬_bj
cY_b�ka-t^¥qy�t^yFcYc/� �\Ø�././�0��Ø�.�. 
 ��R

|>j`yÃeAj^mq½ZyJ�^�km©WYyF¦�_F[)eAj^X}¦zj ¦�mqt^cYX}cY_kchm-Ô>lna-t��wy��{�"y��kXZlny�t¤_kcF[)_ba-d-y�chcky�»qyF�ka-½��-yfa-�YcSmq��l@mq�kyna-t^u
ckmql@y�m-Ô+_kj^yhy9�`��yF�YX}l@yFt�_bc6�ky+�¤V^XZ�ky3ÔÕV^½}½¨á"yFa-l X}t�_by�t^ckX¬_Æ��a�Ô�_byF�p_bj^yhÌ(ß²�p�pÊ a#t^uO¹ ��yFt^y��k¥-�~�ky�¦Fm�»qy��Y�
�i��.��<y�¼�[ å ��0	�<�ÒR`ipyF�Yy-[Ua-cahÀ<af� � å y��{��yF�YX}l@yFt�_>a#_®_bj^y<Ð*�²¹"�6à>Ê6[{e®y<�^�Ymq�"m-cky6_kj^y8fU�YcY_>y9�{�"y��kX}l@yFt�_
a-ckcYV^lnXZt^¥<_bj^y8,/.��<y�¼h[ 
 0	� �^�Ym-_bmqt@á�yfa-lKR�¾wyAX}t�»qy�cY_bXZ¥�a#_kypcYy�»-yF�ba#½"½ZX}¥qj�_L=�j�� �"y��kt¤V^¦F½ZyFXr[���^iPy-[���^Ì(Xr[
���� Ë6[ ���� Ë6[�a-t^u ��
� T V^ckXZt^¥n_kj^y���� �([ # �"�A�Yyfa-¦�_bXZmqt a#_p_bj`yh] å R�� ��m-�6] å R å �>á"yFa-l ½}XZt^y�a#t^u�y�ln�^½Zm��{XZt^¥
_bj^ys�`]3��ck��yF¦�_k�kmql@y�_kyF�pa-t^uKiA�{��yF�YáUa-½Z½ ��Ð`R

1 2 ?S=+E+33/s=)EF?@L /hL ì 9�4~8:9<4MEf1 9<LJ=Â/hD 1 9P=+H ?íì
|>j^y<�^V^�Y�"mqcYyFcAm-Ô(_bj`y<y��{�"y��kXZlny�t¤_pa#�kyC� å � _bj`y fU�kc�_A�^�ky�¦FX}cYy<lnyFa-ckV`�kyFl@yFt�_Am-Ô(_kj^y>=Z�Þck�^XZt?�A@UXZ��Ë<�rv å �
_bm�XZt¤»-yFc�_bX}¥qa#_by�_kj^y>lna-¥qt^y�_bX}¦ l@mqlny�t�_)m-Ô"aO= XZtSa�t¤V^¦F½ZyFV^c�[¤a-t^uK�rØq�¨ÔÕV^��_bj^y��)cY_kV^u`�hm#Ô]= P X}t�_kyF�ba#¦�_bXZmqt
_bmJy�cY_za#á^½}XZckj�_kj^y�cY�^X}t?�Þu^yF��yFt`u^yFt�_�=QP0X}t�_by��ba-¦�_bX}m-t�cY_k�ky�t^¥-_bj`c<a-t^u _kmJ¦F½}a-�kX¬Ô��J_bj^y_=QPU� SQP�¦Fm-V^�^½}XZt^¥
ÔÕmq�k¦�ysa#ce�y�½}½(a-c>_bj`y3¦zj^a-�k¥qyxc��{l@l@y�_b����á^�Yyfa-d¤X}t`¥@y�a�y�¦�_PX}tU=QP XZt�_byF�ka-¦�_kX}mqt�R

�



� ï�î ����� ���	� � ú ó �ÿ÷ �
� � � ô ú �	��� � � ñ ��� �� � ù�ô õ�� ýÿú ÷ 	 õ �ÿó
��������� ����������������� �
�PckXZt^¥Kj¤� ��yF�Ymqt^csÔÕ�YyFyCÔÕ�kmql ¹Âa-V^½ZXMy a"yF¦�_F[�e®yn¦Fa-t:XZt�»qyFc�_bXZ¥�a#_by@��mqckcYX}á^½Zy@l@m u^XNfU¦Fa#_bXZmqtOm-Ô�áUa-�Y�-mqt^c3X}t
t V`¦F½}yFa-�AlÃa�_k_by���_bj`�kmqV^¥-j~lna-¥qt^y�_bXZ¦�lnm-lny�t¤_kc>m-Ô�j¤� ��yF�Ymqt^c6XZt�a@t¤V^¦�½}y�V^cFR

|>j`yplna-¥qt`y�_bXZ¦l@mqlny�t�_bc+m-Ô"áUa-���qmqt^cM¦Fa-tCá"y>e®yF½}½`u^yFcY¦F�kXZá"y�uná��h_kj^yA�^X}¦�_bV^�Yy>m-Ô"¦Fmqt^c�_bX¬_bV^y�t¤_Z�¤VUa-�Yd
lnm u^yF½Zc�X}t eAj`X}¦zj§yfa-¦zj§¦Fmqt`cY_bX¬_bV^y�t�_��¤VUa#�kd jUa#csa�lna-¥qt^y�_bXZ¦hlnm-lny�t¤_�m-Ôa�À�XZ�ba-¦h�^a-�Y_kX}¦F½ZyhjUaf» X}t^¥Ka
¦Fmqt^c�_bX¬_bV^y�t¤_ �¤VUa#�kdhlna-ckc�R)ßÞÔo_bj^y>lna-cYcp��mq�)_kj^y>ckXZ�Fy��Âm#Ô�a<áUa#�Y�qm-t@XZc)¦zjUa-t`¥qyFu@X}tCa<t¤V^¦F½ZyFV^cMá��h��mqcYckX}á`½}y
�Ua-�Y_kXÄa-½��ky�cY_kmq�ba#_kX}mqt�m#Ô�¦zj`X}�ba#½�cY� l@lny�_b���q[`_kj^y<lÃa#¥qt^y�_kX}¦Plnmql@yFt�_>m#Ô¨_kj^y<áUa-���qmqt�lnaf�Ãá�y<¦zjUa-t^¥-yFu�X}t
a�t¤V^¦F½ZyFV^c�R � = �Ua-��_bXZ¦F½}ypX}tJa�j��{��yF�Yt¤V^¦F½ZyFV^cAX}c _bj^y6á"y�cY_>�^�Ymqá�yP_bmScYyFy6eAj`y�_bj`yF�>ckV`¦zj~a#t�y a"yF¦�_�kyfa#½}½Z�
y��{X}c�_bcAmq�>t^m-_FR

¹¨mqckcYX}á^½Zy+¦zjUa-t^¥-y®m-Ô¤_kj^yMlÃa-¥-t^y�_kX}¦)l@mql@yFt�_Ím-Ô`a =OX}txa>t¤V^¦F½ZyFV^c(jUa-c¨a#_Y_b�ka-¦�_kyFu3a#_k_kyFt�_bXZmqtxm-Ô t¤V^¦F½Zyfa-�
�^j��{cYX}¦�X}cY_FR)ßÞ_+e�a-c fU�kc�_ �"mqXZt�_byFuSm-V`_ ã 
 é^_bj^a#_ ¹Âa-V`½}X`y�a�y�¦�_ X}th_kj^y �¤VUa-�Yd�½}y�»qy�½\[�XZÔoX¬_+y��{XZcY_bc�[¤lÃaf�slnm u^XZÔ��
a~j�� �"y��kmqt XZt:aKj¤� ��yF�Yt V`¦F½}y�V^cCa-t^u:¦zjUa-t^¥qynXZ_kcslna-¥qt^y�_bXZ¦@l@mql@yFt�_fR�|>j`yFt�a~¦Fa-½}¦�V^½Äa�_bX}m-t eAX¬_bj§_bj^y
� V^a-�kd�¦�½}V^c�_byF�pl@m{u^y�½øã å .6é¨ckj^m�e®yFu�_kjUa#_A_bj`y � �¤VUa#�kd�y��{¦zjUa#t^¥qy�¦�V^�k�YyFt�_.�Ãá"y�_Æe�y�yFt�_Æe®mÃáUa#�Y�qm-t^c�a#_Pa
ckj^mq��_6u`X}cY_ba-t^¦�y3¦zj^a-t^¥qy�cP_bj`yslna-¥qt^y�_bXZ¦<lnmql@yFt�_F[Um-ÔÂeAj^XZ¦zj�y�a�y�¦�_Pu^yF��yFt^u`c6mqt�_bj^y3¦Fm-t3fUt^y�lny�t¤_PckXZ�Fy
m-Ô�_kj^yxj��{��yF�Ymqt�XZtJ_bj^yxt¤V^¦�½}yFV`cFR

À�XZ�ky�¦�_l@yfa#ckV^�YyFl@yFt�_m-Ô(j�� ��yF�kt¤V^¦�½}yFa-�lna-¥qt^y�_bX}¦pl@mqlny�t�_bc�XZc�y9�{_k�ky�lny�½Z�@u^X *@¦�V^½Z_�á"y�¦fa-V^cYy�m-Ô(X¬_bc
ckj^mq��_p½}XZÔÕy�_bXZlnypÔÕmq�>ck�^XZt��^�ky�¦FyFcYckXZmqt	R��Pt�a#�^�^�kmqa-¦zj~V`ckX}t`¥@j`yfaf»¤�~XZmqt�á�yfa-l@cAjUa-cAá"y�yFtKu^X}cY¦FV^cYcky�u ã å-å é
a-t^u:�YyF¦�yFt�_b½¬� �^�kmq��mqcYyFu a�_F�3�{ß ã å Øàé\R�ipyF�Yy@e®yn�`�kmq��mqckyC_bmKu^y��kXZ»-yJa"!'�ÞÔ�a-¦�_bmq�<m-Ô =¿X}t _bj^yCt¤V^¦F½ZyFV^c
ÔÕ�kmql a~�`�kmqáUa#á^X}½ZXZ_Æ� ��:��i< å �3»#a-½}V^yf�xm#ÔAa�ck�`X}t?�i@UX}�j< å _b�ka-t^cYXZ_bXZmqt:á�y�_Æe®yFy�t _bj^ynV^�^��yF�ha#t^u ½}m�e®yF�
lny�lhá"y��kc®m-Ô�a�j��{��yF�Yt¤V^¦F½Zyfa-�>cY�^X}tJu`mqV^á^½Zy�_fR+�Pcckj`m©eAt�XZt�TÂX}¥`R+Ø{[{yfa-¦zj�t¤V^¦F½Zyfa-��½}y�»-yF½"X}t�a-tÃmq�ku^XZtUa-���
t V`¦F½}y�V^c~� �Y¦�mq�ky+� t V`¦F½}y�V^c@m-Ôpj¤� ��yF�Yt V`¦F½}y�V^cz�SeAXZ_kj t`mqt?�Æ��yF�Ym§cY�^X}t�cY�^½}X¬_bchXZt¤_km§a u`mqV^á^½Zy�_SeAj^y�t a =
j¤� ��yF�Ymqt:XZcsa#u^u^yFu�RÃßÆtw_kj^yC_Æe�m~cY_za�_byFc3m-Ô®_bj^XZc3u`mqV^á^½Zy�_f[Í_kj^y =¿cY�^X}t§u^X}�YyF¦�_bX}m-t§XZcxmq�^��mqckX¬_byS_bmKyfa-¦zj
m-_bj^y�� eAX¬_bj@�ky�ck��yF¦�_ _bm3_bj^yA¦�mq�kypck�^XZt	[{a-t^uC_bj^yA_b�ka-t^ckX¬_bXZmqtCá"y�_Æe�y�yFtJ_bj`yA_Æe®mhl@yFlhá�yF�YcMm-Ô�_kj^yPu`mqV^á^½Zy�_
¦Fmq�Y�kyFcY�"m-t^u^ch_bm a @UX}�wm-Ô>_bj`yR=×cY�^X}t	R�ßÆt _bj^y@e�yFa-d:¦�mqV^�^½ZX}t^¥~½}X}l@XZ_xá�y�_Æe®yFy�t _bj^yR=×a-t^u:_kj^yJ¦�mq�ky
t V`¦F½}y�V^cF[U_kj^y�:��i< å �>m#ÔÂcYV^¦zj ah_b�ka-t^cYXZ_bXZmqt�¦fa#t~á�yxy��{�^�ky�ckcYyFuOa-cäã å ,6é

:J�i< å � I �rØ$#&%('®Ö å � �)� W \�)+*-,/.ZW W 0_W W1)+%('32^W M
I �rØ$#&%('®Ö å � �)� W \�)+*-,/.ZW W4!658795�Ö:! � 7 � W W1)+%(';2 W M
I �rØ$#&%('®Ö å � �)� W \�)+*-,/.ZW W4!6587nÖ ��! � Y<!65²�=7 � W W>)+%('32^W M

I ,
�7#

�\Ø$#&*-,?.CÖ å �
�\Ø@#45	Ö å � ��!65 YA! � � M

� å �
j^yF�YyB!653a-t^uC! � u^yFt`m-_by�y a"yF¦�_bX¬»qy"!'�ÞÔ�a-¦�_bmq�Yc�m-Ôp_bj^y�¦�mq�ky�t¤V^¦�½}y�V^c@a-t^u _bj^y = j�� ��yF�km-t	[D7E5�a#t^u:7 �
u^yFt^m#_byJ_bj`yFX}�sck�^XZt^cF[Ma#t^u:7 IF7E5+ÖG7 � X}cs_bj^yJcY�^X}t m#Ô>_bj^y�j�� �"y��kt¤V^¦�½}yFV`cF[ �kyFcY�"y�¦�_kXZ»qy�½Z�-RwipyF�YyJ_bj^y
ck�Ua#_kXÄa-½{¦Fmql@��mqt^yFt�_kc m#Ô"_kj^yeaf»-ypÔÕV^t`¦�_bXZmqt^c)ÔÕmq�)_kj^yA½}m�e®yF�+cY_ba#_byAa#t^u@_kj^y>V^�^��yF�Mc�_za#_kypm#Ô�_kj^yAu^mqV^á`½}y�_F[
) *H,?. a-t^uI)�%J'Ã�ÕeAX¬_bj�ck�`X}tK#4*-,/. a-t^uL#&%('���¦fa#t~á�y3a-ckcYV^lny�uK_kmCá"yxX}u`yFt�_bXZ¦fa-½rR

ßÆt§_bj^XZcxcY_bV`u`�q[�y a"yF¦�_sm-Ô®_bj^y@lny�ckmqtwy��{¦zjUa-t`¥qyÃ¦�V^�k�YyFt�_�á�y�_Æe®yFy�t�a1= a-t`u a�t V`¦F½}y�mqt§jUa-cx_bmKá"y
¦Fmqt^cYX}u^y��ky�u	RM|>j^y<lny�ckmqt�y9�{¦zjUa-t^¥qy3¦FV`�k�ky�t�_AX}cy9�`��yF¦�_by�uK_kmSá"y�_km-_za-½Z½Z�Cu^X a�y��ky�t¤_�ÔÕ�kmql _bj^y>P P ¦fa-cYy-[
á"y�¦fa-V^cYy�XZt _kj^y	= P XZt¤_kyF�ka-¦�_kX}mqt mqt^y9�Æ�^XZmqt y9�{¦zjUa-t^¥qy~X}cCÔÕmq�ká`X}u^u^y�t á^V{_ = PU� SQP ¦Fm-V^�^½}XZt^¥§lÃa-d#yFc
a-t^m-_kj^yF�Ay a"yF¦�_fR|>j`y_:��;< å �»#a-½}V^y�cpa-t^u~_kj^y3lÃa-¥-t^y�_kX}¦<l@mqlny�t�_bc>m-ÔÂcky�»-yF�ka-½ bq[ 3�Þckj^y�½}½Íj�� �"y��kt¤V^¦F½ZyFX
e�y��kyh¦Fa-½}¦�V^½Äa#_kyFu~X}t�m-�ku^y��6_bmnX}t�»qy�cY_bXZ¥�a#_ky�ckV`¦zj§y�a�y�¦�_kc ã å åsé\Rp|>j^y�ckySy a"yF¦�_bc6e®yF�YyhÔÕmqV^t^u~_bmÃá�yhm-ÔÂ_bj^y
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TÂX}¥qV`�kyxØ á � �^X}t�u^m-V^á^½}y�_pa-t^u�ck�`X}t?�i@UX}�1< å _b�ka-t^cYXZ_bXZmqtJXZt~ahj�� ��yF�kt¤V^¦�½}y�V^cFR ¾ j^yFt~a�=�X}c>¦�mqV^�^½ZyFu�_bm
_bj^y@¦Fmq�Yynt¤V^¦�½}y�V^cseAX¬_bj§ck�^XZt #45b[¨_bj^y@½}y�»qy�½ XZcxck�^½ZXZ_3X}t�_bm~a�u^mqV^á^½Zy�_��=#45�Ö å BqØ{[ #45 Y å B-Øq��Rn|>j^yÃcY�^X}t
@UX}�~m-Ô+_bj^y�= ¥qX¬»qy�c6�kXZcky3_bmn_kj^y < å _b�ba#t^ckX¬_bX}m-tKÔÕ�Ymql _bj^ysV^�^��yF�6_kmn_bj`yh½}m�e®yF�6c�_za#_ky�XZt~_bj`yhu^mqV^á`½}y�_F[
a-t^u§XZ_bc<�`�kmqáUa#á^X}½ZXZ_Æ�	:��i< å �xXZc<�^�kmq��mq��_bX}m-tUa-½�_km ��! 5LY ! � � M [(eAj^y��ky ! 5Pa-t^uK! � u^y�t^m-_ky !'�\Ô�a-¦�_kmq�kc<m-Ô
_bj^yx¦Fm-�kyxt¤V^¦F½ZyFV^cPa-t^uKa�= �Ua-�Y_kX}¦�½}y�XZt^ckXZu^yxaSt V`¦F½}y�V^c���cky�y3_ky�� _Ò�ÒR

mq�ku^y���m-Ô	cky�»-yF�ka-½9jJRMTUmq�My��`a-l@�^½}y#[3:J�i< å �Mm-Ô ��^Ì(XÞ�;,'B-Ø C D å B-Ø C �+ea-c®¦fa-½Z¦FV^½}a#_by�un_km�á�y6�ky�u^V^¦�yFu�á��
ç5jJR�6¦�¦FV^�ka#_byslnyFa-ckV^�YyFl@yFt�_�m#ÔL:��;< å �»-a#½}V^y�cpÔÕmq�pcky�»qy��ba-½¨j��{��yF�Yt¤V^¦F½ZyFX�eAXZ½}½Ía#½}ckm@�ky�»qyFa-½¨_kj^y�y�a�y�¦�_
m-Ô�_kj^yxlny�ckmqtKy��{¦zjUa#t^¥qy3¦FV^�Y�kyFt�_FR

|>j`y6�ky�u^V^¦�yFuJ_b�ka-t^cYXZ_bXZmqt@�^�kmqá^a-á^X}½ZXZ_Æ�F:��i< å � ¦fa#tJá"ypu^y��kXZ»-yFuÃÔÕ�Ymql _bj`y6½}X¬ÔÕy�_kX}l@ylkÃm-Ô�_bj^yPy��{¦FX¬_byFu
cY_za�_by3a-c

å B�k I å æ*#


Xnmo :J�i< å �9!

X}tweAj`X}¦zj:_kj^yJ½}X¬ÔÕy�_kX}l@ySX}c3mqá`_za#X}t^y�u:á�� a#tUa-½Z� ��X}t^¥�a~�Ua-��_b½¬� �ÆÀ�mq�^�^½ZyF� �Æá^�Ym�a-u^y�t^yFu ��Þ�baf�§�"yFa-d ckjUa#�"y
eAj^yFt§_bj^y@cY_kmq�^�^XZt^¥K_kX}l@ySm-Ô�_kj^y@�kyF¦�mqX}½ZX}t^¥�y9�{¦FXZ_kyFuwj¤� ��yF�Yt V`¦F½}y�V^chXZt§_kj^y@_ba-�k¥-y�_3lÃa�_byF�YXÄa-½�X}cxm-Ô®_bj^y
cba-l@yCmq�ku^y���a#c3_kj^yn½ZXZÔÕy�_bX}l@yhm-Ô®_bj^y )�Æy�lnX¬_k_bXZt^¥�y��{¦�XZ_by�u:c�_za#_ky-RJ|>j^XZcsl@y�_kj^m uw¦Fa-½}½ZyFu§À�mq�^�^½ZyF�xckj`XZÔ�_
a#_k_kyFt¤VUa#_kX}mqt lny�_bj^m u �rÀx�{��v ��ea#cÃmqt^¦�y~cYV^¦F¦�yFcYcYÔÕV^½Z½Z� a-�^�`½}X}y�u _bm§j¤� ��yF�Yt V`¦F½}y�XqpPa-cCckj^m�eAt�XZt _bj^y
�kX}¥-j¤_ÃX}t^cYy�_�m#Ô3TÂX}¥^Røæ ��a���[e®yOlnyFa-ckV`�kyFu�_kj^yO½}X¬ÔÕy�_kX}l@y�m-Ôx_bj^y �� ÌÍXÆ�i��BqØ C �ncY_ba#_by�ÔÕ�Ymql _bj^y �^a-�Y_k½Z�'�
À�mq�^�^½ZyF� �Þá^�kmqa-u^yFt`yFu§�"yFa-d ckjUa-��yÃm#Ô�_bj`y �/BqØ C D å BqØ C ��baf�q[)a-t^u:m-á`_za-XZt^yFu _bj`yR:���XhØq��»#a-½}V^yCm-Ô
_bj^XZc_b�ba#t^ckX¬_bX}m-t	R)|>j^y3�ky�ckV^½¬_A¦Fmqt3f^�kl@yFu�_bj^yxj�� �"y��kt¤V^¦F½Zyfa-�pckj`�kX}t`d XZt^¥Cy a"yF¦�_ ã Ø6érR

TU�Ymql _bj^XZc �� Ì(X�ck��yF¦�_b�YV^l _kj^y :��;< å �®m#Ô	_bj^y6ck�^XZt?�A@UXZ�R,'B-Ø C D å B-Ø C _k�ba-t^cYXZ_kX}mqt@ea-c�t^m-_>a#á^½}yA_bm
á"y>mqá{_za-XZt^yFu	[-á"y�¦fa-V^cYy>_bj^y>c�_bmq�^�`X}t^¥�_kX}l@y®e�a-c)_bm m<ck½Zm©e ¦Fm-ln�Ua#�kyFuheAX¬_bjh_kj^y-,'BqØ C �ÆcY_ba#_by�½}XZÔÕy�_bXZlny a-t^u
_bj^yF)�Æ�kaf� ��yfa-d�e�a-c<ÔÕV^½Z½Z�Ká^�kmqa-u^yFt`yFu§á¤�OÀ�mq�^�^½ZyF��cYj^XZÔ�_FR��PÔ�_kyF�<_bj^a#_f[	_kj^ySlnyFa-ckV`�kyFl@yFt�_xm-Ô _bj`y�=Z�
ck�^XZt?�A@UXZ��:��;< å �ÂjUa-c+á�yFy�t@a#_k_kyFl@�`_by�uC_kj^�ky�y_bXZlny�c)X}tCË�PÌ~º 
 ,�.U�Or�. å �Ò[�]xº ] ºZ��� å a-t^uC]xºM] ºZ�sæsæ`[
á^V`_Sa#¦F¦FV`�ba#_ky :��i< å �3l@yfa-cYV^�ky�lny�t�_SjUa-cst^m-_há�yFy�t a-¦zj^XZy�»-yFu �qy�_fR ßÆt:_kj^yJº 
 ,�.U�Or�. å �<y��{��yF�kXZlny�t�_f[
_bj^yPck�^XZt?�A@UXZ�JcY_ba#_byPm-Ô �� ÌÍXÞ�;,'�qØ C �+ea-c��^�km u^V^¦�yFu�a-c>a3j��{��yF��ÔÕ�ba-¥-lny�t¤_�ÔÕ�kmql j^XZ¥qj^½Z�Cy9�{¦FXZ_kyFu�V^t¤á�mqV^t^u
cY_za�_byFcsm-ÔO����3Ë á¤�§_bj`yÃ�kyFa-¦�_kX}mqt�[ ���ÒË<��� �([k#%�"� ����3Ëtsf[Z����3Ëls�D ��UÌÍX®Ö m iPy-RK�6csckj^m�eAt XZt TÂXZ¥^R",`[¨_bj^y
�"yFa-d�ckjUa#�"y3m-Ô)_kj^y �� ÌÍXÆ�;,/BqØ C D å BqØ C [cæ 
 ØCd#y�¼<�A_b�ka-t^cYXZ_bXZmqt�ea#c6a-t^a-½Z� �Fy�u a-t`u~_bj`ys½ZXZÔÕy�_kX}l@y�m-Ô�_bj^y
,'BqØ C c�_za#_kyCe�a-cxu^y��kXZ»-yFuO_bm�á�y .`R���� C ��u m &����u M � �^cn��c�_za#_kX}cY_kX}¦Fa-½Ây��k�km-�<mqt^½Z�`�Ò[�ÔÕ�kmql eAj^X}¦zj _bj`y :��i< å ��e�a-c
mqá`_za#X}t^y�u:a-c�.`R�,/. C ��u � M����u ��6 ã 0 M v éP���`�kyF½ZX}l@X}tUa#�Y�`��R@|>j^X}cx»#a-½}V`y@¦�mq�k�YyFcY�"mqt`u^cs_km ! � I å 2 å C ��u �����u 6 ã 0 v é\[(eAj^X}¦zj
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B(718 keV)10Ge(595 keV)72

E930('01) data

TÂX}¥qV`�ky , á |>j`yU)�Þ�baf� cY�"y�¦�_b�YV^l ÔÕmq�h_kj^y�V^t¤á"m-V^t^u �kyF¥-X}mqt�m-Ô>����^Ë � Y8: � I .cY å/.wvKy�¼x�hXZt _bj^y
��� Ë×��� � [ # � � ���� Ë �kyfa#¦�_bXZmqt	R |>j^y�)�Þ�baf����yfa-dJÔÕmq�>_kj^y �� ÌÍXÆ�;,/BqØ C D å BqØ C ��ea#c6mqá^cYyF��»qyFu�["eAj^y��kyx_bj^y
��UÌÍXÆ��,'BqØ C �cY_za�_byxX}c>lna-X}t`½Z�@�^�km u^V^¦�yFuKá��h����^Ë×�;b��)�

�
b � �$D ��^Ì(XÍÖ m iPy#RM|>j^yx�"yFa-dJckj^a-�"yxXZcQf^_k_kyFu�e�y�½}½

eAXZ_bjKaSckXZlhV^½}a#_by�uK��yfa#dÃÔÕmq�_bj`y���^ÌÍXÆ�;,/BqØ C �>½ZXZÔÕy�_bX}l@ypm-Ô .?24��� C ��u m &����u M � �^cs�ÕcY_za�_bX}c�_bXZ¦fa-½"mqt^½Z�`�ÒR

X}cS¦Fm-ln�Ua#�kyFu eAX¬_bj _bj^y�ÔÕ�YyFy��Þck�Ua#¦Fy�»-a#½}V^y�m-Ô ! � I å 2 ØqØsæ8ã 0 v érR ßÆt mq�Yu^yF�S_km§l@yfa#ckV^�Yy�_kj^y�ck�^XZt?�A@^X}�
:��i< å �<eAX¬_bj:á�y�_Y_by���a-¦�¦FV^�ka-¦��-[Âe®yÃ��yF�YÔÕm-�kl@yFuw]3ºM] ºZ� å �~a-t^u:º(�¬æNæ`RJßÆt:º(� å �`[�e®yÃm-á^cky��Y»qy�u ckX&�
:�ka�� c<XZt ���� Ë ã�æ¬éÂá^V`_<_kj^yS¦Fmql@�^½Zy�_bys½}y�»qyF½)a-ckcYX}¥qt^l@yFt�_�e�a-cxt^m-_��"mqcYckXZá^½}yhá�yF¦Fa-V^cYySm-Ô ½}m�e cY_za�_bX}c�_bXZ¦Fc
eAj^X}¦zj~u^X}u�t^m-_Pa-½Z½}m�eJ` ¦FmqXZt^¦FXZu^yFt^¦�ysl@y�_kj^m u	R®ßÆt~ºZ�sæNæ`[^e®y3mqá^cky��Y»-yFu _bj`y3cY�^X}t��A@UXZ�	< å _b�ka-t^cYXZ_bXZmqt
m-ÔL����3Ë<��ç/B-Ø C D �/B-Ø C �Ò[^á^V`_AV^t{ÔÕmq�Y_kV^tUa#_kyF½Z�n_bj^XZc�_b�ka-t^cYXZ_bXZmqtJy�t^yF�Y¥-��X}c®ÔÕmqV^t^uJ_km@á�y<lhV^¦zj�½Zm©e®yF�_kjUa-t
y��{�"y�¦�_kyFu a#t^uK_kj^yF�Yy�ÔÕmq�Yy<_bj^y<_b�ka-t^cYXZ_bXZmqt�X}c_km{mCcY½}m�e _km@l@yfa#ckV^�Yyx_kj^y�:��i< å �á¤��Àx�{�<vwR

������� � �������	� ��
��$�E� ���
��4��� ���
� �@��� �����E� ßÆtC_kj^yA�^�km-�"mqcYyFu@y��{��yF�kXZlny�t�_f[qe®yPV^cYy>_bj^yT��UÌÍX^j�� ��yF�kt¤V^¦�½}y�V^cF[{á"y�¦fa-V^cYyp_kj^y>á�mqV^t^u?�ÞcY_ba#_by
½}y�»-yF½^cY¦zj^yFl@y>m-Ô �� ÌÍX{X}c)��yF��ÔÕyF¦�_k½Z�sd¤t^m�eAtÃa-t`uh_bj^y�ÔÕyFa-ckXZá^X}½ZXZ_Æ�xm-Ôo_kj^y �� ÌÍX :J�i< å �¨lnyFa-ckV^�YyFl@yFt�_M¦fa#tSá"y
lnmqc�_�V^t^a-lhá^XZ¥qV^mqV^cY½Z�KyFc�_bXZlÃa#_kyFu	R�TÂX}¥qV`�ky å�ckj^m�eAc�_bj`yh½}y�»qyF½�ck¦zj^y�lnySm#ÔZ��UÌÍX\[�eAj^yF�Yyh_bj^yhy9�{¦FXZ_ba#_bXZmqt
yFt^y��k¥qXZyFcAlnyFa-ckV`�kyFu~á���mqV^�A�^�Yy�» X}mqV`cpy9�{�"y��kX}l@yFt�_kc6a-�Yyx¥qXZ»-yFt	RM|>j^y3¦fa-½Z¦FV^½}a#_by�u�¦F�km-ckcAcky�¦�_bXZmqt^cpm-Ô¨_bj^y
�� ÌÍX{á�mqV^t`u�cY_ba#_by�c)á�� å R4�8�xy�¼����p�;� � [ # � �¨�kyFa-¦�_kX}mqt�a-�ky®ckj^m�eAtSXZt�TÂXZ¥^R7�{R(¾ j^yFth_kj^y �� Ì(X X}c¨�^�Ym{u^V`¦FyFu
á¤�Ã_bj^y � ÌÍXÆ��� � [k# � � ��^ÌÍX	�kyFa-¦�_kX}mqt	[{_bj^y�,'BqØ C cY_za�_byxX}t�_bj`y3¥-�kmqV^t`uKc�_za#_kyxu^mqV^á^½Zy�_AXZc>�^�km u^V^¦�yFuKá¤�Ã_bj^y
ck�^XZt?�A@UXZ�S�kyFa-¦�_kX}mqt	[qeAj`X}½}y_kj^y å BqØ C c�_za#_ky��Õ¥q�km-V^t^uCcY_ba#_byf�+XZc+�^�km u^V^¦�yFuná¤��_bj^yAt^mqt��Æck�`X}t?�i@UX}�S�Yyfa-¦�_bX}m-t	R
¾:yx�^½}a-t�_bm@lnyFa-ckV^�Yy<_bj^y�:��;< å �>m-Ô�_kj^y3ck�^XZt?�A@UXZ�1< å ��,'BqØ C D å B-Ø C �®_b�ka-t^cYXZ_bXZmqtKa#_�æ 
 Øhd#y�¼hR�|>j^y
ck�^XZt?�A@UXZ�U,'BqØ C c�_za#_ky<X}c�`�km u^V^¦Fy�uK» X}a�_bj^y å �-Ø C �HGOI å �®c�_za#_kyxa#_T,`R��/�Cv~y�¼ _bj^mqV`¥qj�_bj^y<Ô�a-c�_Q u^y�¦faf�
å �qØ C �HGOI å �$D ,'BqØ C [ a-c�e®yF½Z½a-chu`X}�ky�¦�_k½Z�§�"m-�^V^½Äa�_byFu á��w_bj^yJcY�^X}t��A@UXZ� �;� � [k# � �3�kyfa#¦�_bXZmqt a#_h½Äa-�Y¥qy
a-t^¥q½ZyFcC�=2 ���Ò�ÒR3|>j`y å �qØ C �HGOI å �pc�_za#_kySX}c6��mq�^V`½Äa#_kyFuOá���t`mqt?�ÆcY�^X}t��A@UXZ� �kyFa-¦�_kX}mqt�eAX¬_bj aJ½}a-�k¥qys¦F�Ymqckc
ckyF¦�_bXZmqt	R+|>j^y��ky�ÔÕm-�ky-[U_kj^y�� X}yF½Zu�m-Ô¨_bj^y�,'B-Ø C D å BqØ C X}c>½Äa#�k¥qy#[^a-c>y9�`��yF�YX}l@yFt�_za#½}½Z�nd¤t^m�eAt~XZt�mqV^�QfU�YcY_
ip� �"y��káUa#½}½	y9�`��yF�YX}l@yFt�_ ã å é\R

ßÆt a#u^u^XZ_kX}mqt�[®e®y ¦fa-t u`X}�ky�¦�_k½Z����mq�^V^½}a#_byK_bj^y~ck�^XZt?�A@UXZ� ç/�-Ø C cY_ba#_by�a#_J½}a-�k¥-y~cY¦fa#_Y_byF�YX}t^¥ a-t^¥q½ZyFc
�(2^� � ��RC|>j^XZcxcY_za�_byCu^yFy9�{¦FXZ_kyFcx_bm�_bj`y ���qØ C a-t^u ,'�qØ C c�_za#_kyFc3á¤� yFl@XZ_k_kX}t^¥  �baf� csm#Ô å ç å d#y�¼ a-t^u
å ��Ø 
 d-y�¼ ��cYyFy�TÂXZ¥wR�å¤�ÒRK|>j`yÃ��yfa-d ckj^a-�"y�cSa-t^uwá^�ba#t^¦zj^X}t`¥ �ba#_kX}mqcxm-Ô�_bj^y�cky ��ka�� cSa#½}ckmK�^�Ym©» XZu^yJa
:��i< å �»#a-½ZV^y<m-Ô¨_bj^yxcY�^X}t?�i@UX}� ç/B-Ø C D �/B-Ø C _b�ba#t^ckX¬_bX}m-t	R

�
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TÂX}¥qV`�ky å á ÌÍy�»-yF½"ck¦zj^y�lnyPm-Ô	_bj`y �� ÌÍXoj�� �"y��kt¤V^¦F½ZyFV^c�R�º%�{¦FX¬_za#_kX}mqt@yFt`yF�k¥-X}yFc®m-Ô(a-½Z½^_bj^yPá"m-V^t^uÃc�_za#_kyFc>a#�ky
y��{�"y��kXZlny�t¤_ba-½}½¬�Ãu`y�_by��kl@X}t^y�u ã å [ ç é\R

d
/d
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/s
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s
W

m

q (reaction angle)  [deg]Kp

pK = 1.5 GeV/c
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+

+

+
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TÂX}¥qV`�ky � á Ê��Ymqckc+cYyF¦�_kX}mqt`c+m-Ô"a-½}½¤_bj^y�á"mqV`t^uCcY_za�_byFc+m#Ô�_kj^y ��^Ì(X`j¤� ��yF�Yt V`¦F½}y�V^cMX}t�_kj^y3�;� � [ # � ���kyFa-¦�_kX}mqt
a#_ ����cI å R4� �<y�¼>���6¦fa#½}¦FV`½Äa#_kyFu�á��Kv~m-_kmqáUa ã å �àé\R
� ��� �4����
��;��� ��� � �
	 �@� ¾ X¬_bj^mqV{_Âa#t¤�<a-t^mqlna-½}m-V^cÍy a"yF¦�_ÂXZt;! � [©_bj`y :��;< å ��»#a-½}V`y m#Ô{_kj^X}cÍ_b�ka-t^cYXZ_bXZmqt
X}cpyFcY_kX}lna#_by�u~_kmJá"y_:��i< å � I^.32�,�Øsæ ã 0 M v é¨ÔÕ�kmql ºL�oR å a-t^u ¦Fa-½}¦�V^½Äa�_byFuK_bmJá�yF:J�i< å � I .32�,�ØqØ ã 0 M v é
ÔÕ�kmql aÃ¦F½ZV^cY_kyF�<l@m{u`yF½ ã å æ6é\[�eAj`X}¦zjO¦Fm-�k�ky�ck��mqt^u^c�_kmU.`R��Ã�^c�m-ÔM_bj`y�,'�qØ C cY_za�_byS½}X¬ÔÕy�_kX}l@y-RpßÆt§m-�ku^y��6_bm
lnyFa-ckV^�Yy<_bj^y<½ZXZÔÕy�_kX}l@y6á���Àx�{��vw[`e®ysV`cky3aCÌ(XNMzg _ba-�k¥-y�_>eAXZ_kj�aSu^yFt^cYXZ_Æ��m-Ô)Ø{R�. å ¥ �#¦�l m XZtK¥-�ba-t¤V^½}a-�
�"m�eAu^y��sXZt^cY_kyfa-u m-Ô�½}XZ_kj^X}V`l l@y�_ba-½A�Õu^yFt^cYXZ_Æ� .`R��J¥ �#¦�l m �ÒRC|>j^ync�_bmq�`�^X}t^¥�_kX}l@ySm-Ô®_kj^yC�ky�¦FmqXZ½}X}t`¥ �� ÌÍX






j¤� ��yF�Yt V`¦F½}y�X(X}t�_bj^XZc>lÃa�_byF�YXÄa-½"X}cA¦fa#½}¦FV`½Äa#_kyFuJ_bm@á�y�Ø��?,h�^cF[UeAj^XZ½}y�_kj^yxy��{�"y�¦�_kyFu�½ZXZÔÕy�_bX}l@y6m#Ô�_kj^y�,'�qØ C
cY_za�_by X}cKa-�YmqV^t^u .`R�� �`cFR �P¦F¦�mq�ku^XZt^¥ _bm mqV^��ckXZlhV^½}a#_bXZmqt ÔÕmq��Àx�{��vw[_bj`yw½ZXZÔÕy�_kX}l@y�¦Fa-t á�y lnm-cY_
a-¦F¦�V^�ba#_kyF½¬��u^y�_byF�YlnXZt^yFu eAj^y�t _kj^yOcY_kmq�^�^XZt^¥ _bXZlny~X}cKØ��?,:_kX}l@yFcJ½Zmqt^¥qy��Ã_bj^a-t _bj^yO½ZXZÔÕy�_kX}l@y-R¿|>j^y
�^�ky�ckyFt�_6¦Fmqt^u`XZ_bXZmqtKX}cA¦F½Zmqckyx_bm@_bj^XZcpXZu^yfa#½¨¦�mqt^u^X¬_bXZmqt	R��P½Z_kj^mqV^¥qj�e®y��^�Ym{u^V`¦Fyx_bj^y�,'�qØ C cY_ba#_byx» XÄaS_bj^y
å �qØ C �HGOI å �$D ,'BqØ C _b�ka-t^cYXZ_bXZmqt	[U_bj`X}cA_b�ba#t^ckX¬_bX}m-t�X}cAÔ�a-c�_C�Õ_kj^yFm-�ky�_kX}¦Fa-½}½¬��yFc�_bX}lna#_kyFu~_kmJá�yF.`R å ÔÕcb�Pa-t^u
u^m{y�cAt^m-_pa7a"yF¦�_p_kj^yx½}X¬ÔÕy�_bXZlnyPlnyFa-ckV`�kyFl@yFt�_pm-Ô¨_bj^y�,'�-Ø C cY_za�_by-R

� ����� 	 �����
� � |>j^yE��6�gIt¤V^¦F½ZyFXAX}t�_bj^yK_za-�Y¥qy�_@lna-d-yKáUa-¦zd¤¥q�YmqV^t^u�R ßÆt _bj^y ��UÌÍXAlÃa#ckc@ck��yF¦�_k�kV^lK[
á"mqV`t^usc�_za#_kyFc�m-Ô`��6� g a-�^��yfa-�¨a#_(_bj`y®cka-lnyMlna-ckc(�YyF¥qXZmqt3a-c¨_kj^y(�� ÌÍX�á"m-V^t^u3cY_za�_byFc�a-t^uslÃa#d-yMckXZ¥qt^XNf^¦fa-t�_
áUa-¦zd¤¥q�km-V^t^u^csX}tO_bj^yc��^Ì(X )�Þ�baf�Ock��yF¦�_b�YV^l a#Ô�_by��3cYyF½ZyF¦�_kX}t^¥�_kj^y ��^ÌÍX+á"mqV`t^u?�Æc�_za#_kyC�kyF¥-X}mqt	RC�P½Z_bj`mqV^¥qj
_bj^yP¦Fmqt�_bXZt¤V^mqV^cá^a-¦zd¤¥q�kmqV`t^u�½}y�»qyF½"X}c j^X}¥-j^yF� _bjUa-tn_bj^yP½}XZ_kj^X}V`l×_za-�Y¥qy�_�¦fa-cYy-[{t^m_)�Æ�ka��@½ZX}t^y�c ÔÕ�Ymql ��6�g
_za-�Y¥qy�_Ma#�^�"yFa-�Ma-�YmqV^t^uS_bj`y-�� ÌÍXÆ�;,/BqØ C D å BqØ C �ÂyFt^y��k¥-�K��æ 
 Ø6d#y�¼x�
pq_bj^y��kypa-�Yy>mqt^½Z�3ÔÕmqV^�+á�mqV^t`u@c�_za#_kyFc
X}t ��6�sg a-t`u a-½}½Í_bj`y_ _b�ba#t^ckX¬_bX}m-t^cpÔÕ�Ymql _bj^y�l e®yF�YySlnyFa-ckV`�kyFu a�_ æ��öçÃv~y�¼ XZt º 
 ,/. ã�åsér[	a#t^u _bj^y��ky
a-�ky<t^m  �kaf�{cAÔÕ�km-l mq�Yu^X}tUa#�Y�Jt¤V^¦�½}y�X	eAXZ_bj�_bj`y3lna-cYc>t V`lhá"y��A½}yFcYc>_bjUa-t å æ`R

� y�»qy��ba-½Ut`yFV`_k�kmqt?�ÞX}t^u`V^¦Fy�uF��Þ�baf�s½}X}t`yFc�ÔÕ�Ymql mq�ku^XZtUa-���st¤V^¦�½}y�X`X}ts_bj^y>cYV^�k�YmqV^t^u^XZt^¥<lna#_by��kXÄa#½{a#�^�"yFa-�
X}tJ_bj`y�)�Þ�baf�JcY�"y�¦�_b�YV^lKR �Plnm-t^¥h_bj^y�l~[{_bj^y æ 
 Ø�d#y�¼  �ka��ÃÔÕ�kmql � M �xyq�
	 !�	�¬��¦Fa-t�á"y3aháUa#¦zd ¥-�kmqV^t`u
ÔÕmq�6mqV`��lnyFa-ckV`�kyFl@yFt�_F[Ía-½Z_kj^mqV^¥-j�_bj^y�½}XZÔÕy�_bXZlnyxm-Ô � M �<y���æ 
 Øq� :�ka��~X}cPck½Zm©e ��æså å t^cb��a-t^u aÃ�`�kmql@�`_
_bX}l@X}t`¥s¦�V`_s�Õ_Æ� �^XZ¦fa-½Z½Z�1\&Ø7.�t^cz�a#½}l@mqcY_��kyFl@m�»qy�c_bj^XZc ��kaf�qR+�6¦�¦Fmq�Yu^X}t`¥h_bmSmqV^��y��{�"y��kXZyFt^¦�y3XZt�º å å�

��cky�yJTÂXZ¥^Rûæ:��áo�Y��[)a�cklna-½Z½+�"yFa-d ÔÕ�kmql � M �<yna-�^��yfa-�Yc�a#_äæ 
 ØKd-y�¼ eAj^y�t:_bj`yn�^�Ymql@�`_x_bX}l@X}t`¥K¦�V`_sX}c
½}m mqckyÃ��ç/�@t^c�¥�a#_kyseAXZu`_bjo�ÒR6|>j^XZc�áUa-¦zd¤¥q�YmqV^t^uOXZc6y�cY_bXZlÃa�_byFuK_bmJ¥-XZ»qy�a-½}l@mqc�_6t^y�¥q½}XZ¥qX}á`½}y<y a"yF¦�_�_bmn_bj^y
��UÌÍX)��Þ�baf�Cck��yF¦�_b�YV^l a#Ô�_by��M_kj^yP_kX}¥qj�_+_kX}l@X}t^¥x¦FV{_<� å �xt`c�¥�a#_ky>eAX}u`_kjo��[{a-t^uC_bj^XZc®y�a�y�¦�_�¦fa-tná"yp�ky�½}XÄa#á^½Z�
yFcY_kX}lna#_by�u�ÔÕ�kmql X}t�_by�t^ckX¬_bX}y�c>m-Ô�m-_bj^y��A½}X}t`yFc>ckV`¦zj a-c �i� �<y��;� 
 æ��a-t`u � M �<y����/,så¤�ÒR
� ï�� ��� ñ � ô�� ÷8ú ù�ô8ñ#õ �
To�Ymql u^y�_ba-X}½ZyFu ½Zy�»qy�½)cY_k�kV^¦�_bV^�YySm-Ô cky�»qyF�ka-½+½}XZ¥qj�_�j�� �"y��kt¤V^¦�½}yFXr[	e�yS¦Fa-t y�� _b�ka-¦�_<_kj^yScY_k�ky�t^¥-_bj`c<m-ÔM_bj^y
=QP cY�^X}t?�Þu^yF��yFt`u^yFt�_~��cY�^X}t��Æck�`X}t	[+cY�^X}t?�Þmq�ká`XZ_f[Âa-t^u _kyFt^cYmq�z�sXZt�_byF�ka-¦�_kX}mqt`cF[Ma-t^u _kj^yFt XZt�»qyFc�_bXZ¥�a#_byn_bj^y
SQPU��= P ¦FmqV^�`½}X}t`¥hÔÕmq�k¦�ysa#t^u�aS��mqckcYX}á^½Zy<¦zjUa-�Y¥qyxcY� lnl@y�_k�Y��á`�kyfa#d XZt^¥Cy a"yF¦�_fR

º%�{��yF�kXZlny�t�_za-½AX}t{ÔÕmq�klna#_bXZmqt mqt�_bj`yFcky~¦zjUa-�ka-¦�_kyF�kXZcY_kX}¦FcCm-ÔP_bj^y1=QP XZt¤_kyF�ka-¦�_kX}mqt��^½}a�� cna-t yFckcYyFt?�
_bXÄa#½��Ymq½}y3_bmJu^XZck¦��kX}l@X}t^a#_bysa-t^uOXZln�^�Ym�»qyháUa#�Y�qm-t?�ÆáUa#�Y�qm-tOX}t�_by��ba-¦�_bX}m-t lnm u^y�½}cF["t^m-_<m-t^½Z��_bj`mqckySáUa#ckyFu
mqt l@yFcYmqt?�Æy9�{¦zjUa-t^¥qy��^X}¦�_bV^�Yy�á^V`_Ãa-½Zckmw_kj^mqcYy�X}t`¦F½}V`u^X}t^¥ �¤VUa-�Yd'�Þ¥q½}V`mqt u`yF¥q�YyFy m-Ô6ÔÕ�kyFy�u^mqlK[�_bm�e�a-�ku
V^t^XNf^yFu V^t`u^yF�YcY_za#t^u^X}t`¥Jm-Ô+_bj`y�áUa-���qmqt��ÆáUa-���qmqtOXZt�_byF�ka-¦�_kX}mqt`cFRPTom-�Py9�^a#ln�^½Zy-[o_bj^ys»qyF����cYlÃa#½}½"=Z�Þck�^XZt?�
u^yF��yFt^u`yFt�_>ck�`X}t?�Þmq�ká^X¬_MÔÕmq�k¦�yPy�cY_za#á^½}XZckj^y�uÃá��Ãm-V^�®�YyF¦�yFt�_ �cY�"y�¦�_b�Ymqck¦�mq���Jy9�`��yF�YX}l@yFt�_bc®m-Ô 
� Ë�y ãk,¬é"a-t^u
� m�sÊ ã å ç6é+cYV^¥q¥qy�cY_3_bjUa�_<_bj^y �¤VUa-�Yd'�Þ¥q½}V`mqtO�^X}¦�_bV^�YyCX}c�»#a-½}XZu�ÔÕmq��_kj^yCck�^XZt?�Æmq�Yá^XZ_6ÔÕmq�k¦�yS�ba#_kj^yF�<_bj^a-tO_bj^y
lny�ckmqt?�Þy��{¦zjUa-t`¥qyÃ�^XZ¦�_kV^�ky ã å �¬ér[¨eAj^XZ½}yS_bj`y = P _kyFt^cYmq�3ÔÕm-�k¦Fy@cY_k�ky�t^¥-_bjwu^y�_kyF�YlnXZt^yFu§ÔÕ�kmql m-V^�F��6�sg 
ck��yF¦�_k�kmqcY¦Fmq����uUa#_za ãzç é�XZcPy9�{�^½Äa-XZt^yFuKe�y�½}½¨X}tK_bj^yslny�ckmqt?�Þy��{¦zjUa-t`¥qy�ÔÕ�ba#lny�e�mq�YdoRpßÆt a-u^u^X¬_bX}m-t	[UV^t^u^y�� �
cY_za#t^u^X}t`¥Km#Ô®_kj^y �FP a-t^u � � X}t�_by��ba-¦�_bXZmqt^c<X}c<y�ckcYyFt�_bX}a-½+_bm�u^yFcY¦F�YX}á�y@j`X}¥qj u^y�t^ckX¬_Æ� t V`¦F½}yFa-�<lna#_k_kyF�
¦Fmqt�_za#X}t^XZt^¥Sj��{��yF�Ymqt^cAeAj^X}¦zjKlna��Já"y<�Yyfa-½ZX}�Fy�u�X}t�_bj^yx¦�yFt�_by��Pm-Ô�t^y�V`_b�Ymqt~c�_za-�YcFR

� � �/��� � � ���$� � �$�E� = P �8� � � ��� |>j^y�=QP X}t�_kyF�ba#¦�_bXZmqt�¦fa#t~á�yxy��{�^�ky�ckcYyFuOa-c
� � v �
�-�ZI�� � �
�-�ÍÖ����^���q� � v � � Ö�� � �
�-�  v � � � Ö�� v �
�-�  v � � v Ö����Â�
�-� ãk,U�
 v"!� �F�
 � !� �%Y# v  � é �rØq�
ßÆt�ckj`yF½}½&�Æl@m{u`yF½-u`yFck¦��kXZ�`_bXZmqtsm#Ô 3�Þckj^y�½}½�j�� �"y��kt¤V^¦F½ZyFXr[#_bj`y®y�a�y�¦�_bX¬»qyQb �  v �ra#t^u  � b v �	X}t�_kyF�ba#¦�_bXZmqt^c(jUaf»qy
f^»qyx�ba#u^XÄa-½"X}t�_by�¥q�ba#½}c¦�mq�k�YyFck��mqt^u`X}t^¥S_bmSyFa-¦zjKm-Ô�_kj^y f^»-yx_kyF�Ylnc>XZt�º �oR�Ø{[`u^yFt^m#_byFuKá��%$�n[�&�[ " � [ " v

å .



�����

�����

�
	
�����	�������������	
− � Λ ��� �"!$#

�%���
	�&���'�
����	
− (�)+* − � Λ * � �"!,#

-/.�-0.212354 687:9+;
π <>= - < γ ? 6Λ 7:9

TÂX}¥qV`�ky æ á )�Þ�baf�JcY�"y�¦�_b�YV^l m-Ô �� ÌÍX	l@yfa-cYV^�ky�u~XZt�]xº ]×ºuå å�
 ã å é\RP�raq�®¾ j^yFt�_bj^y<á�mqV^t`u~c�_za#_ky3�YyF¥qXZmqt
X}cpckyF½ZyF¦�_byFu�[ ��UÌÍX )�Æ�ka�� cpe�y��ky�m-á^cky��Y»qy�u	R6|>j`y�á^�Ym�a-u���yfa#d~a�_ÿæ 
 Ø@d-y�¼h[oeAj^X}¦zj�á"y�¦Fmql@yFcPckjUa-�Y�Oa#Ô�_kyF�
y�»qy�t�_ �Æá��'�Æy�»qy�t¤_ÃÀ�mq�^�`½}yF� �ÆcYj^XZÔ�_3¦Fm-�k�ky�¦�_kX}mqt �Õcky�yÃ_bj^ynV^�^��yF�h½Zy�Ô�_sX}t^cYy�_z��[)XZcha-cYckX}¥-t^yFu:_km�_bj`yJck�^XZt?�A@^X}�
< å �;,/BqØ C D å BqØ C �@_b�ka-t^cYXZ_bXZmqt	R¿|>j^yO�Ua#�Y_b½¬�'�Æá^�Ym�a-u^y�t^yFu ��yfa-d a#_KØ�./��. d-y�¼ X}c�a-cYckXZ¥qt^yFu _km _bj^y
XhØ^�;�/BqØ C D å BqØ C �+_k�ba-t^cYXZ_kX}mqt	R�Ë®�C¦�mqln�^a-�kXZt^¥�_bj^XZcM�"yFa-dheAXZ_kjncYX}lhV^½}a#_by�uC�"yFa-dSckjUa#�"y�cF[¤_bj^yp½}X¬ÔÕy�_bXZlny
m-Ô_bj`y �/BqØ7C cY_ba#_bynea-csmqá`_ba-X}t^y�uw_km á"yR�?2�� C ��u 
����u �A@ .32jçK�^c��Õcky�yÃ_bj^ynV^�^��yF�s�kX}¥-j¤_sX}t`cky�_z��R:��áo�<¾ j^yFt
_bj^yPV^t¤á"mqV`t^u��ky�¥qX}mqt@m-Ô ��^Ì(XoXZc�cky�½}y�¦�_by�u	[`á^a-¦zd¤¥q�kmqV`t^uRK�baf� c®ÔÕ�km-l t`mq�klna-½Ut¤V^¦F½ZyFXr[{�Ua#�Y_bXZ¦FV^½}a-�k½¬�hÔÕ�km-l
Ô�a-cY_ �Æt^y�V`_b�YmqtwXZt^u^V^¦�yFu  �baf� c3ÔÕ�Ymql cYV^�k�YmqV^t^u^XZt^¥KlÃa#_kyF�YXÄa-½ZcF[Ía-�Yynm-á^cky��Y»qy�u	RJßÆt _bj^XZcxck��yF¦�_k�kV^lK[(_bj^y
_bX}l@X}t`¥p¦�V`_�X}c¨½}m mqcky����ç/�pt^c�¥�a#_ky eAXZu`_bjo�	_bj^a-thmqV^�¨V^cYVUa-½ ¦Fmqt^u`XZ_bXZmqtÃ� å �At^cz�¨a-t^us_kj¤V^cÂ_bj`y®áUa#¦zd ¥-�kmqV^t`u
�"yFa-dÃÔÕ�km-l � M �<y@��½}X¬ÔÕy�_kX}l@y6m-Ô æså å t^cb�>c�_bXZ½}½��YyFlna-X}t`cAa#_�æ 
 Øhd-y�¼hR

a-t^u G3[o�ky�ck��yF¦�_bXZ»-yF½¬� ã å ,{[ å�
 érR>|>j^yFcYy�X}t�_kyF¥q�ka-½}cA¦fa#t�á�ysu^y�_by��kl@X}t^y�u~�^j`yFt^mql@yFt`mq½}mq¥-X}¦fa#½}½Z�@ÔÕ�km-l ½}m�eQ�
½Z� X}t^¥S½Zy�»-yF½(cY_k�kV^¦�_bV^�Yysm-Ô 3�ÆcYj^yF½Z½	j�� �"y��kt¤V^¦F½ZyFXrR�Ë�y�ÔÕmq�ky<e®ysc�_za-��_by�u~_bj`y3j�� ��yF�kt¤V^¦�½}yFa-�T ck��yF¦�_k�kmqcY¦Fmq���
�^�km�WYy�¦�_�eAXZ_kj ip� �"y��káUa#½}½\[>_kj^y ck�^XZt?�Æu^y��"y�t^u^y�t¤_KXZt¤_kyF�ka-¦�_kX}mqt cY_k�ky�t^¥-_bj`c:�
&�[ " � [�" v a-t^uKG6�ne®yF�ky
t^m-_pe�y�½}½(d¤t^m�eAt p�_bj`yhaf»#a-X}½}a-á^½}y6j¤� ��yF�Yt V`¦F½}yFa-��uUa�_za@e®yF�Yy�t^m#_6m-Ô)ckV�*@¦FXZyFt�_ �¤VUa#½}XZ_Æ�Ka#t^u	�¤VUa-t�_kXZ_Æ��_bm
V^tUa-lhá`X}¥qV^m-V^ck½¬�Cy�� _b�ka-¦�__kj^yFlKR)|>j^y6cY_bV`u`�Ãm#ÔÍ_bj^y�cky = P ck�`X}t?�Þu^yF��yFt^u`yFt�_>X}t�_kyF�ba#¦�_bXZmqt^c®jUaf»qy�c�_za-��_byFu
V^ckXZt^¥ÃiA� �"y��káUa-½Z½\RMßÆt~]3ºM] º å å�
 a-t`u Ë�PÌ º 
 ,/.`[^e®ysm-á^cky��Y»qy�u cky�»qy��ba-½" _b�ka-t^cYXZ_bXZmqt^c>XZt �� Ì(Xr[ 
� Ë®y-[
a-t^u ��6�3gh[(a-t^uO_bj^yC�Ua#�ba-l@y�_kyF�kcxm-Ô &�[ " � [ " v a-t^uEG×e®yF�Yynu^y�_by��kl@X}t^y�u ÔÕ�Ymql ��^Ì(XÞ�;,'B-Ø C ! å BqØ C � ã å ér[

�UË�yq�;,'BqØ C !9�/BqØ C � ãk,`[`� ér[���UÌÍXÆ�;�/BqØ C ! å BqØ C � ã å é\[oa#t^uh��6�sg@� å �"! . ��� ã�å¬éÍck�Ua#¦FX}t`¥qcF[U�YyFck��yF¦�_bX¬»qyF½¬�q[�a-c �

& I .32�å',@v~y�¼ ! " � I^Y8.32�. å v~y�¼ ! " v I^Y8.32�å',@v~y�¼c! G I .32�.�,nvKy�¼ 2 ��,��
BDCFEHGJI,GAK�LNM8LNOPGRQ�GSMUT'LNVXWHGJI�LNM�GYI,VXZX[�E5Q�VX\^]�G�KG�_�]�G�_�Q:`�_aQ�E�GYO"L�I�IU_
WHOAb%GSMJcdCFE�GYT'LNVXWHG�I�I�EH`'eU_/EHG�M�GYL�M�G&fg`�M2hjijkL�_�]lQ�EHG�GSm%GJnDQ�`NfoQ�E�Gqpdr/sutdrvnS`�WHK�VwZX_H[PZXI2nR`�_I,Zx]�GSM�G�]aL�I�I�WHOPZw_H[PLqQ�EHG�`�M�GRQ�ZXn�LNV�ZX_�Q�GSM8L�nRQ�ZX`�_aOy`�]�G�Vzc

åqå



|>j^yFcYypm-á`_za-XZt^yFu��Ua-�ba#lny�_byF��»-a#½}V^y�cÂe�y��ky>¦�mqln�^a-�ky�uheAXZ_bj��^�ky�u^X}¦�_byFuS»#a-½ZV^yFcÂÔÕ�Ymql¿_bj^y�mq�ky�_bX}¦Fa-½ áUa-�Y�-mqt?�
áUa-�Y�-mqt§X}t�_by��ba-¦�_bX}m-t§l@m u^yF½Zc�áUa-cYyFu:m-twl@yFcYmqtwy9�{¦zjUa-t^¥qy@�^XZ¦�_bV`�kyCmq�>�¤VUa-�Yd'�Þ¥q½}V`mqt �^X}¦�_bV^�Yy-[(X}t mq�Yu^yF�
_bmS_by�cY_A_bj^y�X}�»#a-½ZX}u^X¬_Æ�Ja-t`uK_km@XZln�`�km�»qy�_kj^yxlnm u^yF½ZcFR

�P½Z_kj^mqV^¥qj§e�ynu^y�_kyF�YlnXZt^yFu:_kj^yÃ�^a-�ba-l@y�_kyF�Yc3ÔÕ�Ymql ck��yF¦�XNfU¦Jj�� ��yF�kt¤V^¦�½}yFa-��½Zy�»qy�½}c�[)V^t^X¬»qyF�Ycba-½ZXZ_Æ� m-Ô
_bj^y�ckyC�Ua-�ka-lny�_by��6»#a-½}V^y�c�_bm�m-_kj^yF�<j�� ��yF�kt¤V^¦�½}yFa-�x½}y�»-yF½Zc<jUa-c<á�yFyFt§¦zj^y�¦zd-yFu�[�ÔÕmq��y9�`a-ln�`½}y-[ÍV`ckX}t`¥J_bj^y
�� ÌÍXÆ��ç/BqØ C !9�/BqØ C �Sck�Ua-¦�X}t^¥ ã�ç6é\R iPm�e®y�»qy��F[>cYmqlnyK�ky�¦Fy�t¤_ÃuUa#_ba§mqtK���� Ë a-t^uJ���� Ë ckV`¥q¥qyFc�_n_kjUa#_C_bj`yFcky
�Ua-�ba#lny�_byF�YcA¦fa-t^t`m-_6y9�{�^½Äa-XZtK_kj^yFXZ�>½}y�»qyF½(y�t^yF�Y¥qX}y�c6a-cpu^y�ck¦F�YX}á�yFu~X}t��{yF¦�_<Ø{R�,@a-t^u�l@mq�Yy3y9�{�"y��kX}l@yFt�_ba-½
uUa#_zaxa-�Yy>t^yF¦�yFcYcba-���@_kmxX}t�»qy�cY_bXZ¥�a#_ky_bj^y>V^t`XZ»qy��kcka-½}X¬_Æ�hm-Ô�_bj^yA�Ua#�ba-l@y�_kyF�kcMa#cMe®yF½Z½Ua-c)_kj^y>»-a#½}X}u`XZ_Æ�3m-Ô�_bj^y
_bj^y�mq�ky�_bX}¦Fa-½ÍÔÕ�ba-l@y�e®mq�Yd�RpipyF�ky#[�mqt`y�m-Ô�_bj^yslnmqc�_6�YyF½Zy�»#a-t�_�y�a�y�¦�_6_kmÃá�y�XZt¤»-yFc�_bX}¥qa#_by�u�X}cA_bj`y_=QP � SQP
¦FmqV^�`½}X}t`¥heAj^X}¦zjKX}c>¦�mqt^ckXZu^yF�YyFuK_bmC�^½Äaf�Ja-t~XZln��mq��_za-t�_�Ymq½}y<XZtKaCt¤V^¦�½}y�V^c6a#cpu`yFck¦��kXZá"y�u~á�yF½Zm©exR

�Pt^m-_kj^yF�Pa-�^�^�Ym�a-¦zj XZc>_bj^y3y��`a-¦�_6ÔÕy�eQ�Þá"m u`��¦Fa-½}¦�V^½Äa#_kX}mqt�m#Ô)½}XZ¥qj�_Aj��{��yF�Yt¤V^¦F½ZyFX�ÔÕ�Ymql _kj^yFmq�Yy�_kX}¦fa#½}½Z�
�^�kmq��mqcYyFu�lnm u^y�½}c�m#Ô(áUa-�Y�-mqt?�ÞáUa-�Y�-mqt�X}t�_by��ba-¦�_bXZmqt^cFRMipXZ�qa-lÃasy�_Aa-½rR{j^a�»-yx¦fa-½Z¦FV^½}a#_by�uÃ_bj^y<c�_b�YV^¦�_kV^�ky<m-Ô
��UiPy#[%��^ÌÍX\["
�UË�y#[�y�_b¦#R¨á^a-cky�u:mqt »#a-�kXZmqV^c�»qy��kcYX}mqt^c3m-Ô®_bj^y@mqt^y9�Æá�mqckmqt§y��{¦zjUa#t^¥qyO���PXÉWYlny�¥qyFto�páUa-�Y�-mqt?�
áUa-�Y�-mqt�XZt�_byF�ka-¦�_kX}mqtxl@m{u`yF½Øã Ø�.¬érR�|>j`yFt	[q¦�mql@�Ua-�kXZckmqtxm-Ô _bj`y®¦Fa-½}¦�V^½Äa#_kyFux�ky�ckV^½¬_bc(eAXZ_kjsmqV`�¨y9�{�"y��kX}l@yFt�_ba-½
uUa#_zaCjUa-cp�ky�»qyFa-½}y�u �^�km-á^½}y�lnc>XZtK_kj^ysy9�{X}cY_kX}t^¥@áUa-���qmqt��ÆáUa-���qmqt�lnm u^yF½ZcAa-t^u~ckj^m�e®yFu j^m�e _kmnXZln�^�Ym�»qy
_bj^y�XZt�_byF�ka-¦�_kX}mqtnlnm u^y�½}cFRÂßÆtJ_bj^XZca-�^�`�km�a-¦zj�[`�Ua-��_bXZ¦FV^½}a-�k½¬�SX}l@�"m-�Y_za#t¤_�a-�YyP_bj`y�uUa#_ba�m-Ô(½}XZ¥qj�_�j�� ��yF�kt¤V?�
¦F½}y�X"cYV^¦zjKa-c ��^iPy#[ ��oÌÍX\[ 
�^Ë�y-[ ����<Ë6[ ����xËP[`y�_k¦-R)_km�eAj^X}¦zjJÔÕy�e á"m u`�@¦fa-½Z¦FV^½}a#_bXZmqt��ÕeAXZ_kj��"�Þ¦F½ZV^cY_kyF� lnm u^yF½Ä�
¦fa-tKá"y3a-�`�^½}XZyFu	R

=QP � SQP �&��� � /��� 	 ��� �I� � �;��� � � � ��� ����� �8� � � � |>j^yZ=QP � SQP ¦FmqV`�^½}XZt^¥>¥qXZ»-yFc(�kXZcky+_bmPa>lnX&�{X}t^¥>m-Ô
=Oj¤� ��yF�Yt V`¦F½}yFa-�¨a-t^u�S§j�� ��yF�kt¤V^¦�½}yFa-�(cY_za�_byFc¨a-t`uscYX}¥qt^X fU¦fa#t¤_k½Z�6a7a"yF¦�_kcÍ_bj^y+c�_b�kV`¦�_bV`�ky m-Ô j¤� ��yF�Yt V`¦F½}y�V^cFR
|>j^X}cAy a"yF¦�_pX}c>�Ua-��_bXZ¦FV^½}a-�k½¬�ÃXZln��mq�Y_ba-t�_�_km@V`t^u^yF�YcY_ba-t^u �_P XZt�_byF�ka-¦�_kX}mqt�XZtKaCj`X}¥qj�u^y�t^ckX¬_Æ��lÃa#_Y_by��FR

|>j`y@_Æe®m7�Æá�m u`� =QP � SQP X}t�_by��ba-¦�_bXZmqt ¦fa-t§á"yCXZt^¦Fmq�Y�"m-�ba#_kyFu§X}t�_bm�_Æe®m7�Æá�m{u{�Oy a"yF¦�_bXZ»-y = P X}t�_by�� �
a-¦�_kX}mqt	["eAj^X}½Zy�_bj^yh_kj^�ky�y��Þá"m u`� = P	P�ÔÕmq�Y¦FySu^V^yS_km1= PU� SQP ¦FmqV^�`½}X}t`¥�a-c<ckj^m�eAt§X}t TÂXZ¥^RûçÃ¦Fa-t^t^m#_fR
|>j^yF�Yy�ÔÕmq�Yy-[Uj�� �"y��kt¤V^¦F½Zyfa-�A½Zy�»qy�½ÍyFt^y��k¥qXZyFc>l@X}¥qj�_>t`m-_>á�ysa#á^½}y6_kmSá"yxV^t`u^yF�YcY_bm m uKá��J_kj^y f^»-yx_kyF�Ylnc>m-Ô
_bj^y�=QP _Æe®m7�Æá�m u`�Jy�a�y�¦�_bX¬»qy3X}t�_by��ba-¦�_bXZmqt�X}t�ºL�oR�Ø R

|>j`y = P	P _bj^�YyFy��Þá"m u`� ÔÕm-�k¦FyCXZc3y9�{�"y�¦�_by�u:_bm��^½}af� aKcYX}¥qt`XNfU¦Fa-t�_x�kmq½ZySX}t§aKt¤V^¦�½}y�V^c�pÂ_kj^X}c�_kj^�ky�y��
á"m u`�CÔÕmq�k¦�y6cYj^mqV^½ZuJá"yPcY_k�kmqt^¥-yF�®_kjUa-tÃ_kj^y ,�P ÔÕmq�Y¦Fy6XZt^¦F½ZV^u^XZt^¥3_kj^y�XZt¤_kyF�Ylny�u^XÄa#_ky & c�_za#_kyFc�[^ckXZt^¦Fyp_bj^y
S��Ua#�Y_bXZ¦F½Zy�X}tSXZt�_byF�Ylny�u^XÄa�_by�c�_za#_ky>X}c+mqt`½Z�_�/.xv~y�¼ j`yfaf» X}yF�)_kjUa-tS_bj`y = �Ua-��_bX}¦�½}y¦�mql@�Ua-�ky�uh_bm�_kj^y-,/./.
v~y�¼ u`XNa"yF�ky�t^¦Fy<XZtn_kj^y�¦fa#cky<m-Ô(t¤V^¦�½}yFm-t�a-t^u &�R+ßÆt�a-u^u^X¬_bXZmqt	[¤ckXZt^¦Fy6_kj^y = P	P ÔÕmq�Y¦Fy�XZc�l@yFu^X}a#_by�uJá��
_Æe�m7�Þ�^X}m-t�y��{¦zjUa-t^¥-yxeAj`X}½}y6mqt^y��Þ�^X}m-t�y��{¦zjUa-t^¥-y3á�y�_Æe®yFy�t a�= a-t`u~aht¤V^¦�½}y�mqt�X}c�ÔÕmq�Yá^X}u`u^yFt�á��JXZckmqcY�^X}t
¦Fmqt^cYyF��»-a�_bX}m-t	[^�ky�½Äa#_kXZ»-y<X}l@�"mq��_za-t`¦Fy�m-Ô�_bj^y�= P	P ÔÕmq�k¦�y<_bmS_bj^y�= P ÔÕm-�k¦Fy<XZc>y��{��yF¦�_kyFu�_kmCá"yx½Äa#�k¥qy#R

ßÞ_¨e�a-c)�ky�¦Fy�t¤_k½Z�3V^t^u`yF�kc�_bm m{u3_bjUa�_�_kj^y®_kj^�ky�y��Æá�m u`�<ÔÕmq�k¦�y®¥-XZ»qy�cÂ�YX}ckyM_bm6aP½}a-�k¥qyMy�a�y�¦�_Â_kmp_kj^y�á`X}t^u^XZt^¥
yFt^y��k¥qXZyFc�m-Ô+_kj^y å C a#t^uE. C cY_ba#_by�c�m-Ô��^I åJj�� �"y��kt¤V^¦�½}yFXMa#t^uOckmq½¬»qy�c6_bj^yS½Zmqt^¥7�ÞcY_ba-t^u^XZt^¥n�`V^�F��½}ySmqt
_bj^yhá`X}t^u^XZt^¥Ãy�t^yF�Y¥qX}y�c6m-Ô(b �Þckj^y�½}½¨j¤� ��yF�Yt V`¦F½}y�XA���^I ,3!�å !9�-�äã Ø å érR�|>j^y�tO_bj^ysyFt^y��k¥-��½}y�»-yF½Zc6m-Ô(b �ÆcYj^yF½Z½
j¤� ��yF�Yt V`¦F½}y�X6jUaf»-y á"y�yFt�y9�`a-¦�_k½Z� ¦fa-½Z¦FV^½}a#_by�u _kj^�km-V^¥qj »#a-�YXÄa#_kX}mqtUa#½lny�_bj^m u�ÔÕ�kmql y��{XZcY_bXZt^¥§áUa-�Y�-mqt?�
áUa-�Y�-mqt XZt�_byF�ka-¦�_kX}mqt�l@m{u`yF½}cheAX¬_bj�_bj^y1=QP � SQP ¦FmqV`�^½}XZt^¥ y��{�^½}XZ¦FX¬_b½Z�§_za#d-yFt X}t�_bmwa-¦�¦FmqV^t�_ ã�Ø-Ø{[ Ø�,6érR
|>j V`c>XZ_ ea-c®ÔÕmqV^t^uÃ_kjUa#_�ckmql@yPm#ÔÍ_bj^y�XZt�_byF�ka-¦�_kX}mqt@l@m{u^y�½}c �ky��^�km u^V^¦�y6_bj^y>b+�Þckj^y�½}½�j��{��yF�Yt¤V^¦F½Zyfa-�u^a#_za
�ba#_kj^yF�@e�y�½}½\R ipm©e®y�»-yF��[pe®y�t^y�yFu�_km:X}t�»-yFcY_kX}¥�a�_by�l@mq�Yy~uUa�_za§ÔÕm-��3�Þckj^y�½}½Aj��{��yF�Yt¤V^¦F½ZyFX6XZt mq�Yu^yF�@_bm
�ky�»-yfa-½M_bj`yÃ�^�Ymq�"y��Y_kX}yFc3m-Ô_kj^y = PU� SQP ¦Fm-V^�^½}XZt^¥~a-t^uw_kj^yn_kj^�ky�y��Þá"m u`�OÔÕmq�Y¦Fy-R~g�tw_kj^yÃm#_bj^y��sjUa#t^u	[
� V^a-t�_bXZ_ba#_bX¬»qyCy�»#a-½ZVUa#_kX}mqtOm-Ô _bj`yC_kj^�ky�y��Þá"m u`� ÔÕmq�Y¦FyCy a"yF¦�_sÔÕm-�<yfa-¦zjwj¤� ��yF�Yt V`¦F½}yFa-�3½}y�»-yF½MX}c<t`yF¦Fy�ckcka-�Y�
_bmCy�� _b�ka-¦�_A_kj^yxcY_b�YyFt^¥#_bj^cpm-Ô¨_bj^y<ÔÕmqV^�AcY�^X}t?�Þu^yF��yFt`u^yFt�_PX}t�_by��ba-¦�_bX}m-t^c�ky�½}X}a-á^½Z�-R

å Ø
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TÂX}¥qV`�ky ç á � u^X}a-¥q�ka-l ÔÕm-��_bj^y =QP P _bj^�YyFy��Þá"m u`�~ÔÕmq�k¦�y@u`V^yS_bm�X}t�_by��kl@yFu^X}a#_by�S cY_ba#_by�cxX}t�_b�Ym{u^V`¦FyFu
á¤�R=QPU� SQP ¦�mqV^�^½ZX}t^¥-cFR
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��4� � � � ���@� ����� 	 �6t`m-_bj^y��AX}l@�"mq��_za-t�_�ckV^á WYy�¦�_pX}tJ_kj^yxcY_kV^u`��m-Ô = P X}t�_by��ba-¦�_bX}m-t�X}c
_bj^yS¦zjUa#�k¥qyCcY� l@lny�_b��� á^�Yyfa-d¤X}t`¥:�rÊ>�`Ë>�6y�a�y�¦�_fR@� X}t^¦�yCaU= jUa-cxt^m�X}cYmqck�^XZt a-t^u t^m�¦zjUa-�Y¥qy-[Í_kj^y�= 
a-t^u1= 	 X}t�_by��ba-¦�_bXZmqt^cAa-�Yyx_kj^yxcba-l@yxXZÔ¨_bj^yx¦zjUa#�k¥qy3cY� l@lny�_b�Y�Jj^mq½}u`cpy9�`a-¦�_k½Z�qR®iPm�e®y�»-yF�F["a-cAckj`m©eAt~X}t
TÂX}¥^R åqå _kj^y = á^XZt^u^XZt^¥�yFt`yF�k¥-X}yFcÂm-Ôo_bj^y>½ZX}¥qj�_by�cY_ÂlnXZ�k�km-���Ua#X}�Âm#Ô"j�� ��yF�kt¤V^¦�½}y�X\[/��Ui a#t^uF��Uipy-[¤a-�Yyd¤t^m�eAt
_bmSjUaf»qysah½Äa#�k¥qy�u`XNa"yF�ky�t^¦Fy#[oa-t^u�XZ_�X}c>XZln�^½ZX}y�un_bj^a#_>_bj^y>= �X}t�_by��ba-¦�_bXZmqt�X}cl@mq�Yyxa#_k_k�ba-¦�_bXZ»-y6_bj^a-t�_bj^y
= 	 X}t�_by��ba-¦�_bXZmqt	R |>j^X}cpy a"yF¦�_6¦Fa-t~á�y3�^�ky�¦FX}cYyF½¬��X}t�»qy�cY_bXZ¥�a#_kyFu�ÔÕ�kmql ½Zy�»-yF½(cY_k�kV^¦�_bV^�Yy�m-Ô�»-a#�kX}m-V^cAlnXZ�k�km-�
j¤� ��yF�Yt V`¦F½}y�X\[��ba#_kj^yF�Í_kjUa-t3á¤� ��P ck¦fa�_k_by��kXZt^¥Py9�{�"y��kX}l@yFt�_kc(eAj`yF�ky �^�YyF¦FXZckyZ= 	ScY¦fa#_Y_byF�YX}t^¥py��{��yF�YX}l@yFt�_bc
a-�kyxa-½Zlnm-cY_>XZln��mqckcYX}á^½Zy-R

�PcPÔÕmq�>_kj^ysm-�kX}¥-X}t�m-Ô)cYV^¦zjO½Äa#�k¥qysÊ>�`Ë y a"yF¦�_kcF["t^mÃ¦�mqt^¦F½ZV^ckX¬»qy3�ky�lÃa-�Yd�X}cAmqá`_ba-X}t`yFu��qy�_F[	a-½¬_bj^m-V^¥qj
cky�»-yF�ka-½`l@yF¦zjUa#t^X}cYlnc¨ckV^¦zjha-c%= � S � l@X �{XZt^¥pa-t^u_= PU� SQP ¦Fm-V^�^½}XZt^¥Pa-�ky �^�km-�"mqcYyFu	R�ßÆthmq�Yu^yF�(_bm6a-t^cYe®yF�
_bj^y �¤V^y�cY_kX}mqt	[{_bmSX}t�»-yFcY_kX}¥�a�_by6_kj^y<ck�^XZt?�Æu`yF��yFt^u^y�t^¦Fy<m#Ô¨_kj^y3Ê>�`Ë�XZt¤_kyF�ka-¦�_kX}mqtJXZc�»qy��Y�ÃX}l@�"mq��_za-t�_FR)TUmq�
y��`a-l@�^½}y#[¤_kj^yT=Z� S � lnX&�{X}t^¥xl@m{u^y�½Uy��{��yF¦�_kca�Ê>�`Ë ��m-_by�t�_bXÄa#½UckX}l@X}½}a-�Â_km3_kjUa#_®m-Ô	mqt`y��Æ�`X}mqt@y��{¦zjUa-t`¥qy-[
eAj^X}¦zj XZt^¦F½ZV^u^y�c�ck�`X}t?�Þck�^XZt a-t^uw_byFt`ckmq�3ÔÕmq�k¦�yFcF[�eAj^X}½ZynX¬_se�a-chcYV^¥q¥qy�cY_by�u _bjUa�_s_kj^y�Ê>�`Ë×��m-_kyFt�_bX}a-½MX}c
a-½}l@mqcY_6ck�^XZt X}t^u^y��"y�t^u^y�t¤_sáUa-cYyFu§mqtO_bj^y � I å�j�� �"y��kt¤V^¦�½}yfa#�3u^a#_za ã Ø¬å¬érRhßÞÔ _bj^ynÊ>�`Ë¿�"m#_byFt�_kXÄa-½�X}c
�kyfa#½}½Z�nck�`X}tKX}t^u^y��"y�t^u^y�t¤_F[�=Z� S � l@X �{X}t`¥SX}c>t^m-_paScYX}¥qt^X fU¦fa#t¤_AcYmqV^�Y¦Fy3m-Ô�_kj^ysÊ>�`Ë6R

�Pt^m-_kj^yF�M¦fa#t^u^X}u^a#_byÔÕmq�)_kj^y>mq�YX}¥qXZtSm-Ô�Ê>�`Ë XZc)_bj^y-= PU� SQP ¦�mqV^�^½ZX}t^¥<y�a�y�¦�_\p`Ê>�`Ë�m{¦�¦FV^�Yc+_bj^�YmqV^¥qj
_bj^y@lÃa#ckcxu^XNa"yF�YyFt^¦�ynm#Ô S C [%S �f[�a-t^u ST� eAj^XZ¦zj:X}cxcYmqlnyc�~v~y�¼ mq�3a-á�mqV`_ å .5j m-Ô�_kj^y SZ��=¿lÃa#ckc
u^XNa"yF�YyFt^¦�y-R+�6c�u^yFcY¦F�kXZá"y�u�a-á�m©»-y-[ _bj^XZc�l@yF¦zjUa-t`X}ckl a-½Zckm��`½Äaf� ca-tJy�ckcYyFt�_bX}a-½��Ymq½}yAÔÕmq�®_kj^y = P	P _kj^�ky�y��
á"m u`�KÔÕmq�k¦�y-R�|>j^XZc6Ô�a-¦�_�X}l@�^½ZX}yFcA_bj^a#_6_kj^yCÊ>�`Ë&l@X}¥qj�_6a-�^��yfa-�6X}t�_kj^yF=QP P0ÔÕmq�Y¦FySa-cPe�y�½}½)a#c6X}t~_bj^y
=QP ÔÕmq�k¦�y-R

�¤�{c�_by�lÃa#_kX}¦3cY_kV^u`�Km-Ô)»#a-�YX}mqV^cA�Ua#X}�kcAm-Ô)lnXZ�k�km-�>j¤� ��yF�Yt V`¦F½}y�X�_kmnXZt¤»-yFc�_bX}¥qa#_byx_bj^ysck�^XZt?�Æu`yF��yFt^u^y�t^¦Fy
a-t^u��"m-ckckXZá^½}yn_bj^�YyFy��Þá"m u`�wÔÕmq�k¦�yJ¦Fmql@��mqt^yFt�_kc@XZt Ê>�`Ë X}t�_by��ba-¦�_bXZmqt X}cSXZt^u^XZck��yFt^cka-á^½}yn_bmO¦F½}a-�kX¬Ô�� _bj^y
¦zjUa-�ba#¦�_by��kXZcY_bXZ¦Fcpa-t^u�_kj V`cp_kj^yxmq�kXZ¥qX}tJm#ÔÂ_bj`y�Ê>�{Ë XZt¤_kyF�ka-¦�_kX}mqt	R

� ï�� ! ÿõèñ�ù � õ��þô��� ô�ú ÷ � � ô�ó��^õø÷ �%� ñ � ô�� ÷8ú ù�ô�ñ�õ �
���	� ��� ���� � ��� � ���� �
�6cCu^yFcY¦F�YX}á�yFu�a#á"m�»qy#[®e®y~j^a�»-y~u`y�_by��kl@X}t^y�u a-½}½�_kj^y�ÔÕmqV^�S�Ua#�ba-l@y�_kyF�kcCm-Ôp_bj`yKcY�^X}t��Æu^y��"y�t^u^yFt�_ =QP
X}t�_by��ba-¦�_bX}m-t cY_k�kyFt`¥-_bj^cSÔÕ�Ymql ��^Ì(Xr[L
�UË�y#[ a-t^u ��6�3g u^a#_za`[+á`V`_CmqV^�SuUa�_za mqt ����3Ë a-t^u ����3Ë ¦Fa-t^t^m-_há"y
¦Fmqt^cYX}c�_byFt�_k½Z� y9�`�`½Äa-XZt^yFu á�� _bj`yFcky�c�_b�ky�t^¥-_kj^cFR ßÞ_@jUa-cSá�yF¦�mql@y�¦F½}yFa-�h_bj^a#_f[MX}t�mq�Yu^yF�h_km ckmq½¬»qyJ_bj`yFcky
�^V^�F��½}y�c�a-t^u�_km yFc�_za-á^½ZX}cYj _bj^y�ck�^XZt?�Æu^y��"y�t^u^y�t¤_�XZt�_byF�ka-¦�_kX}mqt cY_k�kyFt`¥-_bj^c�[p_kj^y�ÔÕmq½Z½}m�eAX}t`¥§c�_bV^u`X}yFc�a#�ky

å ,



t^yF¦�yFckcka-�Y� á
� ¹+�kmq��yF��_bX}y�c(m-Ô`_kj^y =QPU� SQP ¦�mqV^�^½ZX}t^¥>ÔÕmq�Y¦Fy jUaf»qyM_bmpá"yMXZt¤»-yFc�_bX}¥qa#_by�usÔÕ�km-l »#a-�kXZmqV^cÍj�� �"y��kt¤V^¦F½Zyfa-�
uUa#_ba`R+|>j^yFt~XZ_kc>y a"yF¦�_A_km@yFa-¦zj�j�� ��yF�kt¤V^¦�½}yFa-�P½Zy�»-yF½Í¦fa#t~á�y<�ky�½}XÄa#á^½Z�nyFc�_bX}lna#_kyFu	R

� ¾ j^yFt e®y�u^yF�YXZ»qy�XZt`ÔÕmq�klna#_kX}mqt§mqt _bj^y = P X}t�_by��ba-¦�_bXZmqt:ÔÕ�km-l�j�� �"y��kt¤V^¦F½Zyfa-�CuUa�_za`[+_bj`yJeaf»qy
ÔÕV^t^¦�_bX}m-t^cPm#ÔÂ_bj`ys¦�mq�kyst V`¦F½}y�X(ckj^mqV`½}u�á�y3¦Fmq�Y�kyF¦�_b½¬��d t`m©eAt�RP�pckXZt^¥Ã�^½ZyFt�_Æ��m-Ô+½Zy�»-yF½(uUa#_banm-Ô�_bj^y
j��{��yF�Yt¤V^¦F½ZyFV^c�[�_kj^y<eaf»qyxÔÕV^t^¦�_bXZmqt�m-Ô�_kj^yx¦Fmq�Yyxt V`¦F½}y�V^cp¦fa-tKá"yxXZln�^�Ym�»qyFu�R

� |>j^yt¤V^¦�½}yfa#�ÂckXZ�Fyu`yF��yFt^u^y�t^¦FyAm-ÔU_kj^y��^a-�ba-l@y�_kyF�Yc)t^yFy�u^cÂ_km�á"y®e�y�½}½ cY_bV`u^X}y�uhÔÕ�kmql¿j�� �"y��kt¤V^¦F½Zyfa-�
uUa#_baSeAX¬_bj�u^X a�y��kyFt�_plna-ckc>t¤V^lhá�yF�YcFR

TUmq�h_kj^yFcYy~�`V^�k��mqcky�cF[X¬_CX}cSu^y�ckXZ�ba-á^½ZyJ_bmwa-¦F¦�V^l@½Äa#_ky�j¤� ��yF�Yt V`¦F½}yFa-�@uUa#_za ÔÕmq�@a-cClna-t�� ½Zy�»qy�½}c@a-c
�"mqcYckXZá^½}yMm�»qy��)a-½Z½q_bj^y 3�ÆcYj^yF½Z½ j�� ��yF�kt¤V^¦�½}y�X\RÂßÆts�Ua-��_bX}¦�V^½Äa#�F[/����3Ë6[/����3Ë6[/� M�sÊwuUa#_ba6a-�Yy®XZln��mq��_za-t�_f[©á�yF¦Fa-V^cky
_bj^y®y��{�"y��kXZlny�t¤_ba-½ uUa#_zapÔÕmq��_kj^yFcYyj��{��yF�Yt¤V^¦F½Zyfa-�)á�mqV^t`uhcY_ba#_by�c+a-�ky®cY_kX}½}½¤½ZX}l@XZ_by�u3a-t^u�_kj^yy��{XZcY_bXZt^¥6u^a#_za
mqt ����xË�a#t^u ����xË cYyFyFl _bmsá"yP�^V^�F��½}XZt^¥^R)|>j^y � M�sÊ[��Þ�baf�@uUa#_ba�jUaf»qy��YyF¦�yFt�_b½¬�n_ba-d-y�t�X}tn_kj^y6Ô�a-½Z½UX}t�Ø7./.'�
a#_<]xºM]I��ºZ�sæNæ��pa-t^u a-�Yy�V^t^u`yF�xa-tUa#½Z� ckXZc6t^m�exR3�{mÃe®yS�^�Ymq�"m-cky�_kmÃ_za-d#ySj^X}¥-jh�¤VUa-½}X¬_Æ�KuUa#_za@ÔÕmq� ����3Ë
a-t^uh���� Ë XZtJ_bj^yx�^�Ymq��mqcky�u~y9�`��yF�YX}l@yFt�_fRMßÆt~a-u^u^X¬_bXZmqt	[¤_bj^y<ÔÕy�eQ�Þá"m u`��¦Fa-½}¦�V^½Äa�_bX}m-t�a-�^�^�Ym�a-¦zj	[^eAj`X}¦zjKX}c
y��{�"y�¦�_kyFu�_kmn_b�Yyfa#_Ae®yF½Z½(_kj^yx_bj^�YyFy3�^�kmqá`½}yFl@cpa-á�m©»-y-[oeAX}½Z½	á"ysa-�^�`½}X}y�u�_bmC_bj^y�ckys_kj^�ky�ysj�� ��yF�kt¤V^¦�½}y�XÂá��
iPXZ�qa-lna�»{X}aS¦F½}V`cY_by��Alnm u^yF½ ã�Ø/� é\R
���� � |>j^yQ< å _k�ba-t^cYXZ_kX}mqt3á"y�_Æe�y�yFth_kj^yT����3Ë§¥q�kmqV`t^u?�Æc�_za#_ky�u^m-V^á^½}y�_Âl@yFl�á"y��kc��\Ø �RD å ���(e�a-c�t^m-_�mqá?�
ckyF��»qy�unXZt�_bj^y>�`�ky�» XZmqV^c)y9�`��yF�YX}l@yFt�_bc+XZthck�`XZ_by�m-Ôo_bj^yy9�{�"y�¦�_by�un½}a-�k¥-y�¦F�Ymqckc+cYyF¦�_bX}m-tSm-Ô�Ø � ã�Ø¬æ{['� é\R�|>j^X}c
�kyFcYV^½Z_6ckV^¥-¥qyFc�_bc6_kj^yhck�^a-¦FXZt^¥Jm-ÔZXÃ�\Ø �o� Y[XJ� å ���O\ å ./.Ãd#y�¼h[�eAj^yF�Yy�_bj`y_)�Æ�baf�Ku^y�_byF¦�_bXZmqt y+*@¦�X}yFt`¦��
�ba-�^XZu^½Z�Cu`�kmq�^c®á"y�½}m�e å ./.sd-y�¼&X}tÃ_kj^yFcYy�y��{��yF�kXZlny�t�_bcFR+�P¦F¦�mq�ku^XZt^¥�_kmSa�ckj`yF½}½�l@m{u^y�½"¦Fa-½}¦�V^½Äa�_bX}m-t ã ØNç ér[
_bj^XZc>ck�Ua-¦�X}t^¥CXZcpy9�{�^�ky�ckcky�uOa-c

XÃ�\Ø � �%YVXÃ� å � �LI .32��Nç 
 & Ö å 2�å å , " � Ö[.32�. å , " v Y å 2�. ç�,7G Ö =QSO! �¿å¤�
eAj^yF�YyJ_bj^yR= PU� SQP ¦FmqV`�^½}XZt^¥ y a"yF¦�_SX}csyFc�_bX}lna#_kyFu _bm�á"yR=QS I Y8.32�. å � v~y�¼hR)|>j^y�y9�{�"y��kX}l@yFt�_ba-½
�kyFcYV^½Z_�m-Ô(XJ�\Ø'�"�ZY[XJ� å �"�>\ å ./.Jd-y�¼ X}c�XZt^¦Fmqt`ckX}c�_by�t¤_<eAX¬_bj _kj^yS�Ua-�ka-lny�_by��6»#a-½}V^y�c<X}t ºL�oR ,J¥qX¬»{XZt^¥
XJ�\Ø � �%Y XJ� å � � I å �/.Sd-y�¼ pUe�y3t^yFy�u & \K.32�,/.@v~y�¼¿_bmCy9�`�`½Äa-XZt�_kj^yxuUa#_ba`R

àAyF¦�yFt�_b½¬�q[ovKX}½}½ZyFt^y���cYV^¥q¥qy�cY_by�uK_kjUa#_®_bj^y�»#a-½ZV^y6m-Ô & lÃaf�ná"y<l�V^¦zj�cklna-½}½ZyF�6� & I .32�,�,Sv~y�¼<�®ÔÕmq�
����3Ë a-t^u j`yfaf» X}yF��j¤� ��yF�Yt V`¦F½}y�Xu^V^yn_bmOa�cYX}��yJy a"yF¦�_fR§Ê�mqt^cYX}u^y��kXZt^¥���mqckcYX}á^½Zyn»#a-�YXÄa#_kX}mqt^c3m-Ô_kj^yJ¦�mq�ky
eaf»qyxÔÕV^t^¦�_bXZmqt	[Uj^yx�^�YyFu^XZ¦�_bc>_kjUa#_>_bj`y ���� Ë cY�Ua-¦FXZt^¥@¦fa-tKá"yxa#cpcYlÃa#½}½	a#c8� 
 d#y�¼ ã�Ø7�¬é\R

� X}t^¦�ySX}t _bj`yS�^�ky�»{XZmqV^c<y9�`��yF�YX}l@yFt�_bc�_kj^ySt^mqt��Æck�`X}t?�i@UX}� �Yyfa-¦�_bXZmqt �;.`R����?.{R 
 ,R�xy�¼����Ã�;� � [k# � �6�Yy��
a-¦�_kX}mqto�®e�a-cAV^cYyFu	[�mqt^½¬�Ã_bj`y�Ø � c�_za#_ky3¦Fa-tKá"yx��mq�^V^½}a#_by�u~a#t^uK_kj^y��_b�ka-t^cYXZ_bXZmqt�¦fa-t`t^m-_pá"yxmqá`ckyF��»qy�u
XZÔ(_bj^y3Ø'�KcY_za�_byxX}c�_kj^y<½}m�e®yF�>l@yFlhá�yF��m-Ô�_kj^y<u^mqV`á^½}y�_fR+ßÆt�_bj^y<�`�kmq��mqcky�u�y��{�"y��kXZlny�t¤_F[Uá��JV^cYX}t^¥Cá�m-_bj
ck�^XZt?�A@UXZ� a-t^u t`mqt?�ÆcY�^X}t��A@UXZ� ��mq�^V^½}a#_bXZmqt^c�� å R�� �xy�¼����w�;� �Í[ #%���n�kyFa-¦�_kX}mqto�@a-t^u XZ�k�ba#u^XÄa#_kX}t^¥§lhV^¦zj
lnmq�Yy�� � á�yfa-l@cp_kjUa-tK_bj^y3�^�ky�» X}mqV^cPy��{��yF�kXZlny�t�_bcF[o_bj`ys¥q�YmqV^t^u~cY_ba#_by3u^mqV^á`½}y�_Pck�^a-¦FXZt^¥ ���� Ë��\Ø � ! å � �
¦fa-t�á�y�u`y�_by��kl@X}t^y�u ÔÕmq�@á"m#_bj�¦Fa-cky�cJm-Ô�_kj^y ck�`X}t m-�ku^y��kX}t`¥ X}t _bj^y~u^mqV^á^½Zy�_nV^t^½ZyFckcn_bj^y~ck�Ua-¦�X}t^¥:X}c
V^t`ÔÕmq��_bV^tUa�_byF½¬�Ã»-yF�Y��cYlÃa#½}½M� W XJ�rØ ���%YVXÃ� å ���0W \K�7.Cd#y�¼<��R

|>j`yxe®yfa#dÃu^y�¦faf��m-Ô(_bj`y<V^�^��yF�>l@yFlhá�yF�m#ÔÍ_bj^y<u^m-V^á^½}y�_>lna��Ã¦Fmql@��y�_byPeAXZ_bjJ_kj^y K_b�ba#t^ckX¬_bX}m-tÃ_bm
_bj^yS¥q�YmqV^t^u c�_za#_ky-Rh�P¦F¦Fm-�ku^XZt^¥�_bmJ_bj`y@y9�{�"y�¦�_by�u :J�i< å �6»#a-½ZV^y-[�_kj^yS_b�ka-t^ckX¬_bXZmqt �ba�_by M XZc@�\Ø�./.J�`cz� �)�
� CFEHG�����Q�M�L�_�I�Z Q�Zw`�_^M8L'Q�G:ZxIUKHM�`�K%`�M�Q�ZX`�_LNVQ�`����
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ZXIFQ�EHG&Q�M8LN_I,ZwQ�ZX`�_^GS_HG�M�[�\�c

å å



ÔÕmq� æ çhd-y�¼ a-t`u �¿å'./.S�^cz�g�)�ÔÕmq�T�7,@d#y�¼hR"�{XZt^¦Fy<_kj^y<e�yFa-d�u^yF¦Faf��½}XZÔÕy�_bXZlnyPX}cAa-�YmqV^t^u�Ø�./.S�^c ã�Ø 
 ér[^_bj^y
�_b�ka-t^cYXZ_bXZmqt�X}c>cYV^�^�^�YyFcYckyFuOm-t^½Z�Ãá¤��aCÔ�a-¦�_bmq�>m#Ô�_kj^�ky�yxÔÕm-�T��,Sd-y�¼�R

ßÆt a-u^u^X¬_bX}m-t	[Ue�y�eAXZ½}½Íá�yha-á`½}yx_bmn_ba-d-yhanck��yF¦�_b�YV^l ½ZX}d#y�TÂXZ¥^R`,ná^V{_6eAXZ_kj lhV^¦zj�j^X}¥qj`yF�pcY_za�_bX}c�_bXZ¦Fc
a-t^uKmqá`_za#X}t�aSá��{�`�km u^V^¦�_P�ky�ckV^½¬_AÔÕmq�-:��i< å �lnyFa-ckV^�YyFl@yFt�_pm-Ô ��UÌÍX\R

���� � |>j^y ���� Ë j�� �"y��kt¤V^¦F½ZyFV^c3X}c<y9�{�"y�¦�_by�uw_kmKj^a�»-yClÃa-t��Oá�mqV^t`u§c�_za#_kyFc3a-t^u XZc<ckV^X¬_za-á^½Zy�ÔÕmq�xaJ_by�cY_
m-Ô+_bj^y�=QP�XZt�_byF�ka-¦�_kX}mqt~�Ua-�ka-lny�_by��kc�a#t^u _bj^y3_bj^y�mq�ky�_bXZ¦fa-½(ÔÕ�ba-l@y�e®mq�Yd�R6ßÆtOmqV^�6�`�ky�» XZmqV^c6y9�{�"y��kX}l@yFt�_
�r]xºM] ºZ� å ���Aá�� �H#"C ! � CÍ�p�Yyfa-¦�_bXZmqt�e®yhmqá^cYyF�Y»-yFu ckX&�K_b�ba#t^ckX¬_bX}m-t^cPm#Ô ���� Ë ��cYyFyST�X}¥^R 
 �>á^V`_<l@mqc�_6m-Ô
_bj^y�l e�y��ky3t^m-_Pa-á^½Zy6_bm@á�yxa-ckcYX}¥qt^y�u	R

T�X}¥qV^�YyU�OX}ch_bj`y~y9�`��yF¦�_by�u ½}y�»qy�½pcY¦zj^yFl@y�m-Ô�����<Ë6R+|>j^y å å'�/,Od-y�¼ ��Þ�baf� ��yfa-dwea-cna-cYckX}¥-t^yFu�_bm
XhØ^� å BqØ C D �/BqØ C ��!3b©�k�Ã_b�ka-t^cYXZ_bXZmqt ã�æ¬é\R Ë�V`_K_bj^XZc�yFt^y��k¥-� XZcKt`m-_Ky��{�^½Äa#X}t^y�u á�� _bj^y§X}t�_kyF�ba#¦�_bXZmqt
�Ua-�ba#lny�_byF�Yc�p^_kj^yx�kyFcYV^½Z_Am#Ô+v~XZ½}½ZyFt^y���r c>ckj^y�½}½ �Þlnm u^y�½"¦Fa-½}¦�V^½Äa#_kX}mqt ã ØNçàé á
XJ� å BqØ C �%Y XÃ�i�/B-Ø C �LI^Y8.32 Ø¬å', & Y å 2ÏØ7,så " � Y å 2�. 
 . " v Y å 2zæ�ØNç*G Ö[X 5�,�� � �rv~y�¼<� !TX 5�,�� � I .32jç å �
a-t^un_kj^y6cY�^X}t��Æu^y��"y�t^u^yFt�_>XZt�_byF�ka-¦�_kX}mqtn�Ua-�ka-lny�_by�� »#a-½ZV^yFc u^y�_kyF�YlnXZt^yFu@ÔÕ�kmql m-_kj^yF� j��{��yF�Yt¤V^¦F½Zyfa-�u^a#_za
�rºL�oR],q�>¥-XZ»qy å .�Ø7.Cd#y�¼�R"|>j^yhØsæså@d-y�¼^ �ka��-[UeAj^X}¦zjKea-cPa-½Zckm@mqá^cky��Y»-yFuOX}t�_kj^y � M Ê<��� �¨[ # �"�y��{�"y�� �
X}l@yFt�_n�r]xºM] ºZ�sæNæ��Ò[(e�a-c�a-ckcYX}¥qt^y�u§_kmK_kj^y@ck�^XZt?�A@UXZ�wv å _k�ba-t^cYXZ_kX}mqt X}tO_kj^yn¥-�kmqV^t`u:cY_ba#_by�csu`mqV^á^½Zy�_
��ç/BqØ C D �/BqØ C ��R)|>j`X}c yFt^y��k¥-�@X}c®a-½Zckm3½}m�e�y��®_kjUa-tn_kj^ypy��{�"y�¦�_kyFuJ»#a-½}V`yPm-Ô å å �xd-y�¼ a-t^uJa#½}ckm3ckV`¥q¥qyFc�_ �
X}t^¥CaCcklna-½}½ZyF� »-a#½}V^y<m-Ô &�� .32�,/,Cv~y�¼hRo|>j^yxm-_bj`yF�>ÔÕmqV^�QO�kaf�{c>e®yF�Yyst^m#_6a#á^½}y�_km@á�y3a-ckcYX}¥qt`yFu	R

|¨m:y9�{�^½Äa-XZt _kj^y~½Zy�»-yF½pyFt^y��k¥qXZyFcF[®e�y~t^yFy�u�_bm§¦Fmq�Y�kyF¦�_b½¬� y�cY_kX}lna#_by�_bj`y = PU� SQP ¦FmqV`�^½}XZt^¥wy�a�y�¦�_
a-t^u��#m-�)_bm3�^�ky��Ua-�kyPa<¦Fmq�Y�ky�¦�_ eaf»qyAÔÕV^t^¦�_bXZmqt@ÔÕm-�)_bj^yA¦Fm-�kypt V`¦F½}y�V^cFR vKmq�ky ����3Ë�uUa#_za�ÔÕmq�M½Zy�»qy�½UyFt^y��k¥qXZyFc
a-t^u�_bj^y�X}�Aa-cYckX}¥-t^lny�t�_bcAa-�Yy3t`yF¦Fy�ckcka-�Y��_bmCcYmq½Z»-yx_kj^yx�^�km-á^½}y�lnc�R

ßÆt�_bj`y<�^�kmq��mqcYyFuKy��{�"y��kXZlny�t¤_F[^á�m-_bj�ck�`X}t?�i@UX}��a-t`uKt`mqt?�ÆcY�^X}t��A@UXZ���"mq�`V^½Äa#_kX}mqt`c>a-�kyxaf»#a-XZ½Äa-á^½Zy-[ a-t^u
aCj`X}¥qj^y��y+*@¦�X}yFt`¦���m-ÔÂip� ��yF�ká^a-½}½&��Ðha-t^u�½}a-�k¥qy��¦F�YmqckcAcYyF¦�_kX}mqt`cpm#Ô>��� � !$# � ���Yyfa-¦�_bXZmqt�a-½}½Zm�eJ��¦FmqXZt?�
¦FX}u`yFt^¦�y3l@yfa#ckV^�YyFl@yFt�_fRM|>j^y���yFtUa-á`½}yxV^c>_bmC�ky�¦Fmqt`cY_b�YV^¦�_p_bj`y3½Zy�»-yF½Íck¦zj`yFl@y-R

� ï�� ���t
	
¾:yMeAX}½Z½¤a-½}cYmp�YV^tseAX¬_bj�a>��
ÒT�_za-�Y¥qy�_��V`ckX}t`¥p_ky @Umqt��\ÊT%MÒ�

�
�	_bmpcY_kV^u`�_bed��Æckj`yF½}½�j�� ��yF�kt¤V^¦�½}y�X{ÔÕmq�Í_bj`yZfU�YcY_

_bX}l@y-RÂTÂX}¥-V^�ky å .hX}c�a-t�y��{��yF¦�_kyFuK½}y�»qyF½�ck¦zj^y�lnyxa-t`uR~_k�ba-t^cYXZ_kX}mqtnX}t ��
� T�R^�{X}t`¦Fy6_kj^y�¦F�Ymqckc>cYyF¦�_bX}m-t^c_bm
�"mq�`V^½Äa#_kyp_kj^y å B-Ø � �HGKI .��McY_za�_by6eAX¬_bj &�� I å _b�ba#t^ckX¬_bX}m-tnXZc�y��{��yF¦�_byFu�_bm�á"yP½Äa-�Y¥qyS�Õm-ÔÍ_bj^yPmq�ku`yF�m-Ô
å'. 0	á���ck�+a#_MØ?24� � Y å . � �Ò[�á���_bj`yx�;� � [k# � �¨�kyfa#¦�_bXZmqtCa#_ å R4�>�<y�¼>���©[-e�y>¦Fa-tCmqá^cYyF�Y»-y>á"m#_bj X å � å BqØ � D
,'BqØ C ! å BqØ C �x_k�ba-t^cYXZ_kX}mqt^c3X}t ��
�xT&a-t^u:u^y�_kyF�kl@X}t`yn_bj`yJ¥q�km-V^t^u c�_za#_kyÃu^mqV`á^½}y�_��;,/BqØ C ! å BqØ C �xck�Ua#¦FX}t`¥^[
eAj^X}¦zj ¥qX¬»qyFcP_bj^ySc�_b�ky�t^¥-_kj§m#Ô _kj^ySy a"yF¦�_bX¬»qy�=QP0ck�^XZt?�ÆcY�^X}tOXZt¤_kyF�ka-¦�_kX}mqt XZt _bj^y�b0d��Þckj^y�½}½Âj�� ��yF�kt¤V^¦�½}y�X\R
|>j^y�m-_kj^yF�Py��{¦FX¬_by�uOcY_za�_byFc�[ ��
� T>� å BqØ C �HG I å �k�pa-t^u ��
� T�i�/BqØ C ��["a-�Yyha-½ZckmÃy9�{�"y�¦�_by�u _bmná"ys�"mq�`V^½Äa#_kyFu
eAXZ_bj &�� I .�a-t^u Ø��Yyfa-¦�_bXZmqt^cF[6a-t^u _bj^yE _k�ba-t`ckXZ_kX}mqt`c�m-Ô�< å � å B-Ø C �HG I å �ED ,'BqØ C ! å BqØ C �
a-t^u XhØ^� å BqØ C D ,'BqØ C ! å BqØ C �ha-�kyJa-½}cYmOy��{�"y�¦�_kyFu	[®�kyFcY�"y�¦�_kXZ»qy�½Z�-[ eAX¬_bj ½}y�ckcSXZt¤_kyFt^cYXZ_kX}yFc�R � X}t^¦�yJ_bj^y
å BqØ C �HG^I å �6a-t`u å BqØ �9p G^I .�c�_za#_kyFcxa-�YyS�"m-�^V^½Äa�_byFuOá���u^XNa"yF�YyFt�_ &�� �kyFa-¦�_kX}mqt`cF[	_bj`yh_b�ba#t^ckX¬_bX}m-t^c
ÔÕ�kmql _kj^yFcYyP_Æe®mhcY_ba#_by�c¦fa-tná"yP¦F½Zyfa-�Y½Z�Su^XZck¦��kX}l@X}t^a#_by�uCeAX¬_bjnyfa-¦zjJm#_bj^y��®ÔÕ�km-l a-t^¥qV^½}a-�Mu^X}c�_b�YX}á^V`_kX}mqtCm-Ô
_bj^yn�;� � [ # � ���kyfa#¦�_bXZmqt	R+|>j^y�X�Ø^� å B-Ø C D ,'B-Ø C ! å B-Ø C �®_k�ba-t^cYXZ_kX}mqt^ca-�kyxa-½ZckmCu^XZck¦F�YX}l@X}tUa�_byFuÃá¤�Ã_bj^y�X}�
ckjUa-�Y�~��yfa#d cAu^V`y3_kmC_kj^yxck½Zm©e _b�ka-t^ckX¬_bXZmqt��ba#_kyFc�R

|>j`y:¥q�YmqV^t^u cY_ba#_by§u^mqV^á`½}y�_:��,'BqØ C ! å BqØ C ��cY�Ua-¦�X}t^¥ X}c��km-V^¥qj^½¬� yFc�_bX}lna#_kyFu _bm á"y å¤Ø 
 d-y�¼ á��
v~X}½Z½}yFt`yF�xÔÕ�kmql _bj`yJck�^XZt?�ÆcY�^X}t:X}t�_by��ba-¦�_bX}m-t:cY_k�ky�t^¥-_bj XZt:_bj`y 3�ÆcYj^yF½Z½®j�� ��yF�kt¤V^¦�½}y�Xx� & I .?2zå', v~y�¼<��R
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TÂX}¥qV`�ky � á º �{��yF¦�_byFu ½}y�»qy�½<ck¦zj^y�lny m-Ô ����3Ë ¦fa-½Z¦FV^½}a#_by�u á�� v~X}½Z½}y�t^yF� ã�ØNç é\R |��ka-t^ckX¬_bXZmqt^c�a-t`u ½Zy�»-yF½
yFt^y��k¥qXZyFcAlnyFa-ckV`�kyFuKá��K]xº ] ºZ� å �Ca-t^u~ºZ�sæNæSy��{��yF�kXZlny�t�_bcpa-�kyxcYj^m�eAt�X}t�_kj^X}¦zd�a#�k�km�eAcäã�æ¬é\R
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TÂX}¥qV`�ky 
öá K�baf�ÃcY�"y�¦�_k�kV^l m-Ô ���� Ë l@yfa-cYV^�ky�uKXZtn_kj^y ��� Ë<��#"CÂ[�� CÍ�®y��{��yF�YX}l@yFt�_x��]3ºM] ºZ� å ��� ã�æ¬érR �{X&�
_b�ba#t^ckX¬_bX}m-t^cm-Ô ����3Ë e®yF�Yysm-á^cky��Y»qy�u	R
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TÂX}¥qV`�ky å . á º%�{�"y�¦�_by�u ½}y�»qy�½�cY¦zj^yFl@ysm#Ô ��
�3T�RU|¨�ba-t`ckXZ_kX}mqt`cpy9�{�"y�¦�_by�u�_bm@á�ysmqá`ckyF��»qy�u X}t�_bj^y3�^�Ymq�"m-ckyFu
y��{�"y��kXZlny�t¤_Pa-�Yyxa-½}cYmCckj^m�eAt	R

Ë�V`_¨_bj^y u^X}c�_za-t`¦Fy á"y�_Æe�y�yFth_bj`y(=§X}tx_bj^y(.'b®m-�ká^X¬_Âa#t^u�t¤V^¦�½}yFm-t^c�XZts_kj^y dPmq�ká^X¬_¨X}t_b0d��Þckj^y�½}½�j�� �"y��kt¤V^¦F½ZyFX
X}c+u^X a�y��kyFt�_+ÔÕ�Ymql _kj^yAu^X}c�_za-t^¦�yAá"y�_Æe�y�yFtn_kj^y-= X}tS_kj^yT.-c+mq�ká`XZ_Ma-t`unt¤V^¦�½}yFm-t^cMX}th_bj`y @mq�Yá^XZ_)X}t�3�ÆcYj^yF½Z½
j¤� ��yF�Yt V`¦F½}y�X\R+|>j^y��ky�ÔÕmq�ky#[ _kj^yAck�^XZt?�ÆcY�^X}t@X}t�_by��ba-¦�_bXZmqtCcY_b�YyFt^¥#_bj@X}t ��
�xT§�`�km�» X}u^y�c®XZt`ÔÕmq�klna#_kX}mqthm-tn�ka-u^XÄa#½
u^yF��yFt^u`yFt^¦�y�m-Ô¨_bj^y�= P cY�^X}t��Æck�`X}t�X}t�_by��ba-¦�_bXZmqt	[`t^a-lny�½Z�-[`_bj^yxcYjUa-��y3m#Ô ���^���q��XZtKº �oR Ø{R

ipyF�Yy6_bj^yP¦Fmqt�_ba-lnXZtUa#_kX}mqtCm-Ô � M Ê _ba-�k¥-y�_®¦fa-V^cYyFct`mh�^�km-á^½}y�l~[¤á�yF¦fa#V^cky6_kj^y � M� Ê[K�ka�� c®½}yFcYc®_kjUa-t�Ø
v~y�¼ a-�Yy>t^m-_ y��{��yF¦�_kyFu@_bmxá"y>y�lnX¬_k_kyFuCy��{¦Fy��`_ ÔÕmq�Â_bj`ypcY�^X}t��A@UXZ�c< å _k�ba-t`ckXZ_kX}mqtSá�y�_Æe®yFy�tn_kj^yA¥q�kmqV`t^u?�
cY_za�_by3u^mqV^á^½Zy�_��\Ø � ! å � ��R|>j^y��ky�ÔÕmq�ky#["á�m-_bj ��
� T[< å � å BqØ�ChD ,'BqØ�C ! å BqØ�C��>_k�ba-t`ckXZ_kX}mqt`cAa-cpe®yF½Z½(a-cA_bj^y
,'BqØ C D å BqØ C ck�`X}t?�i@UX}��_b�ka-t^cYXZ_bXZmqt�¦fa#tKá�yxmqá^cYyF�Y»-yFuOa#t^u�u^X}cY¦F�kXZlnXZtUa#_kyFuJÔÕ�km-l _bj`y�� M�sÊK �ka�� c�R

� ï�R S t ð �
ßÆth_bj^y�`�kmq��mqcky�uSy��{��yF�kXZlny�t�_f[qe®y>lnyFa-ckV^�Yy�_bj`y¥q�km-V^t^u?�ÞcY_za�_byu^m-V^á^½}y�_)cY�Ua-¦FXZt^¥@� å C ! ./C	�¨m-Ô �� ipyV^cYX}t^¥
a@½ZX��¤V^X}u�j`yF½}XZV^l _ba-�k¥-y�_fRM|>j^y_< å _b�ba#t^ckX¬_bX}m-tRO�baf��m-Ô ��Ui � å C D . C ��ea#cPl@yfa-cYV^�ky�u�cYy�»qy��ba-½Í_kX}l@yFc
eAXZ_bj��Pa-ß3¦FmqV^t�_kyF�kcna-t^u _kj^y�u^mqV^á`½}y�_~� å C ! . C ��ck�^a-¦FXZt^¥Oea-cCu^y�_by��kl@X}t^y�u�_kmOá"y å 2�./� @ .32�.�Ø v~y�¼
��cky�y3TÂX}¥^R åqå �ÒRMg�t�_bj^y<m-_kj^yF�>j^a-t^u	[`_kj^y<l@yfa-cYV^�ky�lny�t¤_Am#Ô �� iPy ��baf� cea-cAmqt`¦Fy<�ky��"m-�Y_by�u�X}t å�
 ç7.�r�c�[
¦F½Äa#X}l@X}t^¥�_kj^y8��^iPyS� å C D . C �My�t^yF�Y¥-�nm-Ô å 2 å � @ .?2�.så�v~y�¼hR`�{X}t^¦�yP_kj^yPc�_za#_kX}c�_bX}¦Fa-½��¤VUa-½}X¬_Æ�Sm-Ô	_kj^y8��^iPy
:�ka���ck��yF¦�_b�kV`l X}cPy�� _b�YyFl@yF½Z���"m mq��[	a-c<cYj^m�eAtwXZtOTÂX}¥`R å Ø [	XZ_6jUa-c�_bm�á�yhl@yfa-cYV^�ky�u§a-¥�a-XZt�eAXZ_kj _bj^y
lnm u^yF�Yt _by�¦zj^t^X��¤V^y#RCßÆt _kj^yC�^�km-�"mqcYyFu y��{��yF�YX}l@yFt�_f[Íe®y@¦Fa-t yfa-cYX}½¬��l@yfa-cYV^�kyS_kj^ySck�Ua#¦FX}t`¥Ky�t^yF�Y¥-�Om-Ô
��UiPyq� å C D . C ���^�YyF¦FXZcky�½Z�qR

|>j`yF�ky�X}c�a-t^m-_kj^yF��X}l@�"mq��_za-t�_¨mqá WYy�¦�_kXZ»qy�X}ts_kj^y � iPy®_ba-�k¥-y�_)�YV^t	R�|>j^y¦F�Ymqckc�cky�¦�_bXZmqt^c)m#Ô)=wj�� ��yF�kt¤V?�
¦F½}yFa-�(�^�km u^V^¦�_bXZmqt^c(á��n�;� �([k#%�"�	�kyFa-¦�_kX}mqt3mqtsapt¤V^¦�½}y�V^cF[q�^a-�Y_kX}¦FV`½Äa-�Y½Z�p_bj^y�X}�Íck�`X}t?�i@UX}�sa-t^u3t^mqt?�Þck�^XZt?�A@^X}�
¦F�km-ckc�cYyF¦�_bX}m-t^c<�Õmq�®��mq½}a-�kXZ�fa#_kX}mqtS�^�Ymq��yF�Y_kX}y�cz��[¤ÔÕmq�+_bj`y � ��l@mql@yFt�_bV^l×j^X}¥qj`yF�M_bjUa-t å �<y�¼>���Aa-�kyPt^m-_
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TÂX}¥qV`�ky å Ø á ÌÍy�»-yF½	cY¦zj^yFl@yFc>m-ÔÍ_kj^y�l@X}�Y�kmq� j��{��yF�Yt¤V^¦F½ZyFX\[ ��Ui a#t^u ��Uipy ã ,�.¬é\R �¤_za#_kX}cY_kX}¦Fa-½�� V^a-½}X¬_Æ�nm#ÔÍ_bj^y
�� iPy>)�Æ�kaf���"yFa-dJXZc>�"m mq�FR

�{m _bj^y�uUa�_za�eAX}½Z½®�`½Äaf� a-t y�ckcYyFt�_bX}a-½>�kmq½ZyÃ_bmOy�cY_ba-á^½}XZckj _kj^y§�;� �¨[k#%�"�s�Yyfa-¦�_bXZmqt lny�¦zjUa-t^XZckl�a-t^u _bm
lÃa-d#yxlnmq�Yy��kyFa-½}XZcY_kX}¦�y�cY_bXZlÃa�_byFc>m#ÔÂj�� �"y��kt¤V^¦�½}yfa#�P�^�Ym{u`V^¦�_kX}mqt�X}t�_kj^y<ÔÕV`_bV^�Yy-R TUmq��_kj^X}cA�^V^�Y�"m-cky-[ ��^iPy
X}c<_bj^y@á�yFcY_sj�� �"y��kt¤V^¦F½ZyFV^csá"y�¦fa-V`ckyn_kj^y@¦F�km-ckc3ckyF¦�_bXZmqt^cxÔÕmq��. C a#t^u å C a-�Yy@�^a-�Y_kX}¦FV`½Äa-�Y½Z� ½}a-�k¥-y-[(a-t^u
_bj^y å C cY_ba#_byxXZc>�^�km u^V^¦�yFu��`V^�ky�½Z��á��J_kj^yxck�^XZt?�A@UXZ��X}t�_by��ba-¦�_bXZmqt	R

|>j`yJa-á^cYmq½}V{_by@¦F�km-ckc�cYyF¦�_bX}m-t^csÔÕmq� å C�ÖJ./C c�_za#_kyFcSa#�ky@lnyFa-ckV^�YyFu§ÔÕ�kmql _kj^yÃ��yfa-dO¦�mqV^t�_bc�X}t _bj^y
�;� �([k#%�"�®cY�"y�¦�_k�kV^lKR+�6½¬_bj^mqV`¥qjÃ_bj`y å C a-t`uU. C �"yFa-d¤c>a-�Yy�t^m-_�ckyF�^a-�ba#_kyFu	[{_bj^y å C D . C )�Æ�ka��C� X}y�½}u
�^�km�» X}u^y�c>_bj^yx�ba�_bX}mSm#Ô�_kj^y å C a#t^u1. C �`�km u^V^¦�_kX}mqt`cFR
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Simulated  spectrum w/ Doppler-shift-correction
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