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(7& ��!c#@��%512�"(*� & 37��%5Li�RJ�:v37�QJ�%
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LX���RJ2� ��� u ��� � �"! � 37��?wLX�@�RJ2�`12�@�A)'��)�-e�RJ/%{(7&g12���`1TJ�37�_���"�@I�%5�61 !� 3�J2�b?MJ�3�LX�|341 J�37��?@(*)
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%5(*,"<7�912�@�`(KJ��.I*�"��37,m)T�"�OJ2(*%5(7:v�"�T?&L>��37)T�"�637,m��!$# 3412�.(*��%B�"�F(KJ�?@�RJB15(�Y ��?J�9Z�� � �@\{37%B3�&p#����U12�.(*�S(7&
12�")T��37��?QL�(KJ�Nb(*#�1{Z ± V"��UcO ± V"��l*\/V

�X�@�KY ��37,a%51234I7��(7&�12���{3�J2I*#�)'���$1X�"%g15(937%2%2#�)T�K12��341g12�@�r�5(*�"�$1h:MJ2(7- 34-v�","�.1SL9?��"%51TJ/�.- #@12�.(*�xZ ± V��*\
��37%H3 B 37#�%2%��"37�|%2��34:G�7O^%2�"���U� !��� u ��� � �"! � 37��?|%2�"���U�Q37,", � t !� �U(*�$1TJ��.- #@15�Q��!c#�37,",QLF15(x12�@�
3=<7�RJ�34I7�8�"�AZ ± V��*\/Vm�X���"%�LX�",",$-G�r1TJ�#@�g�"�B12�@�h<437%51^)T3j�5(KJ��.1SL�(7&G�637%5��%6O$�7V�I@V^�.1^�"%�1TJ�#@�hLX�"12��:bJ2(7- 34- �",_�.1 L
(*�@�K�.&l12�@�K<7���U15(KJ�% $�37� ? � 3�J2��?&J/3�LX�Q341VJ�37��?�(*) &vJ2(*) �U(*)':v37�U1X%5�612%h,"�.N7�T� ��� � �]� � O�?�#@�P15('12�@�

��
 41���<�-��3 �! 2��� �3"�T�93 /-���� ,1 9�! 2' ,1� ����/��9��"%���*�3 '?3%/1� ��413 ���9 H"!-E ! M � " ,1 � 3%� ��4� � 3%��� 3"�N��4� ;�� #" ��'���'�( ��/1�� 9�
E



� �����h� � � � ���)��	 � � ������� ������' �(� � 
c�

�U���$1TJ�37,r,"�")T�"1K12�@�6(KJ2��) � V B 37#�%2%2�"37�~?��"%51TJ/�.- #@12�.(*� %K3�J2�`&p#�,",YL %5:G���6�.Y���?S- LF12�����QJ{YMJ/%51�37��?w%5���U(*��?
(KJ�?��RJX)'(*)'���$12%6O�LX� �"���A3�J2���@�RJ2���637,"�6#�,_3415��?}1TJ��.<>�"37,",YLT#�%2�"�@I � i6§ �^���T37� ? � i6§Ni3d��^���]§ed �

� � �m� � §
.c § � i6§������ � � ��� � § � § � i6§ ���k�

� � � ����� §ed .c § .c d � i6§Ni3d �m�d� � � � ����� § d � § � d � i6§Ni3d��^�d� � � � �^��� §ed .c § � d � i6§Ni3d ��� �

I*�.<>�"�@I
�`Z�� � ��\^� � " O

� � � �
��� � " � � ��� ��� W � " � � X
U�� ' �h� � �

Z ± V"� ± \
-8(715�'12��341P�9Z�� � ��\g���9ZV� � �G\/VK�g�@�H%2�")T: ,.��&p37�U1812� 341P�`Z�� � ��\X?��6:e��� ?�%g(*��12�")'��(*��,QL}12�MJ2(*#@I*� �����%�#&J2��%K12��341{12�@�T1zLi(���!c#�3412�.(*� %`Z ± V"��UcO ± V"��l*\�3�J2�`3 ©6 .� �6£3` %5�616V -X(715�b37,"%5(A12��341B�@(=L Z ± V"��UcO ± V"��l*\
3�J2�K?@�615�RJ/)T�"���"%212�"�g��!c#�3412�.(*��%�+>34: : 3�J2���$12,QLT12�@� @ #��U12# 3412�.(*��%r�"�`12�@�K)T37�OJ2(*%2�U(7: �_�8(7-v%5�RJ2<434- ,.��% � �2$i�37��? # �2$r�o<437���"%2�A�"�Q12��� ¤%$�& ,"�")T�"16V

fW�"� 37,",QL7O*12�@�XI7���@�RJ�37,"�.n�3412�"(*�'�RJ>J2(KJ ? � Zp�@�RJ��X�"?@���$12�"�637,@15(�12���X1TJ�37�"� �"�@IP�RJ>J2(KJ ? @ ? #@�h15( !��� �Q\
�637�w-G�9�U�>:MJ2��%2%2��?~�"�S15�RJ�)T%�(7&g(*#&JH)T37�OJ2(*%2�U(7:v�"�9(7-v%5�RJ2<434- ,.��%6V�WF�A?@�6Yv�@�912�@�`�RJ>J2(KJH)T37?@�Q�"�S3
%2�_�@I*,.�P�6,"37%2%2�.Yv�63412�.(*�Q(7&�37�}�_�@: #@1 � 37% ? � �BZ � \ � " Z � \z�G�kj � �{Z�� Q � \UZ0$ Q � \z� t u � � �"!*V�t8<7�RJ�34I7��?�(=<7�RJ
� 12���"%hI*�"<7��%h12�@��:MJ�(7- 34- �","�"1 LT(7&W3T)T�"%��6,"37%2%2�.Yv�63412�.(*�b&D(KJ$J/37��?@(*)T,QLb?&J�3=LX�}!c#@��%512�.(*��% � t � �

,"�_)�/.10 ? � Z0${Z �2\5\m� ,"�")�/.10 � � j � �{Z�� Q � \UZ0${Z �2\ Q � \z� �  � � j � � � ��� �
�)( 0* ( 0* � � � �P���`Z�� � ����\ �w�9Zu� � � �@\z�

�g���'I7���@�RJ�37,"�.n�3412�"(*�x�RJ>J2(KJ9Z[&vJ2(*)�12���"%K%21234I7�T(*��Lr3�J�?�%�15(A-e�'?@����(715��?J%2�")':v,QL}-XL ? \K37,"%5(Q�6<7(*,.<7��%
?@�615�RJ/)T�"���"%212�"�637,",QLF&[(KJ ¤ $ & Oi37��?R�637� -G�Q�U�>:MJ2��%2%5��?R: #&J2��,QL~�"�w15�RJ�)T%'(7&k12�@�A(7- %5�RJ�< 34- ,"� � V
�g���P�_��15�6IKJ�37,^Z[L8�.12�Q12�@��?��"%21TJ��.- #@12�"(*��Z ± V"� ± \5\h�637�A�6<7���}-e�K?@(*���P37� 37,QL$12�_�637,",QL Zp%5�6��34:�:G����?�� � \�37��?
:MJ�(c?�# �U��%r12�@�{%2�")T: ,.��J2��%2#�,.1

? � �
� 3�J/�6�U(*%jZ � \ Z ± V"���*\

�g���T)T37�OJ2(*%5(7: �_�'��!$# 3412�.(*��%9Z ± V"��UcO ± V"��l*\B�637�~�@(=L ��!$#��"< 37,.���$12,QL -e�'L�J��.1515���F�"�F15�RJ/)T%K(7&r12�@�T: 37�YJ
Z c � ? \/V�WF�x��3�<7���@�RJ2�6-XL 37�����.�6<7��?C(*#&JTI7(*37, � Li����3=<7��?@�RJ/�.<7��?R3J�6,.(*%2��?;%5�61`(7&P?��615�RJ�)T�"���_%512�"�
��!c#�3412�.(*��%{&D(KJB3�%2)937,",^�c#�){-G�RJ`Z[1ML�($\�(7&g)T37�OJ2(*%��U(7: �"�'(7- %2�RJ2< 34-v,.��%6O�< 37,"�_?x&D(KJ ¤ $ & O�37��?SL��
N>�@(=L 12�@�KI7���@�RJ�37,_�.n�3412�.(*�A�RJ>J�(KJX341X37� Lb12�_)'�7V
� £ 4�426 4« �l£� 3 « 6 «�	
	 6 ¬ ��� �4«��]¬�4« ¬ �l£� 3 « 6 « 	 �h7¬z£ V WF�ALX�",_,m�@(jL L�(KJ2NS(*#@1H(*#&JHI7���@�RJ�37,*J2��%2# ,.1
Z ± V"��UcO ± V"��lcO ± V"� ± \�&D(KJP%5:G���6�.Y �K)T��){-G�RJ�%X(7&�12�@�{I7���@�RJ/37,��6,"37%�%�Z ± V��*\X(7&�(*�>yz,"�"����,.��3�J����"��I J�#�,.��%�Vi�g���
%2�_)': ,.��%51��@(*�>y�1TJ��.<>�"37,$���@(*�"�U�r15(P-G�i)937?@�i�_%l12�@� { �6-�- �"37�DJ�#�,.�7O4(7-�1237�_�@��?{-XL{�/�@($(*%��"�@I �}� c + c � � �$�a�
�4O�L8�.12�A3T�U(*��%51237�$18,"��3�J����"�@I J�3415� g �

${Z �¥° � �
¤ \��-$�Z �M°@\ � g¤ � ° %5I*�lZ�� Q � ° \ Z ± V"� �*\

�� � ���T'�3@�T����/� � 3@� "%�����=4�3%���2 9� 3"���"%' ,��
E��

������5&� "@���93%/�'��� 2�
�
 ��1"����1�� L����� � O�� � O ) �� 9��� ������5&��"%�1�93 /1'&�� �� �  ���""������ 9�"@��  

E
(
E
� � O�� � � "@' ,!� � O�"#�%$�:<����4'&!( O

�1E




�U �������
	��� � � 	����!�������
�|�R��� "* � � ������� ���k� �p�� �1����
	��1"*�
�

0.0 0.1 0.2 0.3 0.4 0.5
E

0.0

1.0

2.0

3.0

4.0

5.0

J /η

fW�.I*#&J�� ± V l ��fW,.(jL �"��12�@��Z ? � c \k: ,_37�@��I7�����RJ�3415��?F-XL�12�@� { �6-�- �"37�x,.��3�J/���"�@I J�#�,.�BLX�.12�x�U(*��%21237��1
,.��3�J/���"�@I�J�3415� g Oe�"�A12�@�B,"�")T�"1 ¤ $ & V � 37%2�@��? �i12�@�{,_�"�@�KLX�@�RJ�� � ? - � �r��� Z � c - � � o �T&[(KJk37� L
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�6,.(*%2��?}?�� PG�RJ2���$12�"37,e��!$#�3412�"(*��%X�"�Q15�RJ/)T%h(7& c 37��? ? ��� � c � g �U(*%=Z � ? \
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al�61k# %X�@(jL �"�$<7��%512�.I*3415�B12�@�{15��)T:e(KJ/37,o:MJ2(7:G�RJ212�"��%g(7&W12�@��%2(*,"#@12�.(*�wZ ± V"� 
$O ± V"���*\/Ol37��?}Li(KJ2NA(*#@1

12�@���YJX:MJ2��? �"�U12�.(*��%r&[(KJX12�@�B37%TL>)':�15(712�"��?����63�L}(7&W12�@��I7���@�RJ�37,"�.n�3412�"(*�}�RJ>J2(KJ=Vif@(KJP%2)T37,_,a< 37,_#@��%g(7& ?
��!c#�3412�.(*��%�Z ± V"� 
$O ± V"���*\�Lc�.��,_?�� � c � g

� U
� � g �U c ���QZ ? � \ Z ± V"� ² \�� � ? � �ng ?c

� U
� � g �U�� � c � ? � �QZ ? � - c � ? - c � \ Z ± V U���\

f&J�(*) Z ± V"� ² \iL����_�@&D�RJi12��341 c � g ��� �� &[(KJ � $�& V �>#@- %��.12#@12�.(*�9(7&l12���"%i37%TL>)':�15(712�"�P%5(*,_#@12�.(*�Q�"�$15(
��!c#�3412�.(*�SZ ± V U���\gI*�.<7��%�� � ? �d� ? � � �

± � ? � � ���QZ ? � - � � ? - � � \ Z � $'& \ Z ± V U>�=\
WF�J�"� %5�RJ21b12�@�F37��%23415n ? � � � "�� �"��15(|��!c#�3412�.(*� Z ± V U>�=\Q37� ?
I7�61A12�@�F%5(*,"#@12�.(*� � � � - ' U��WO
� ��� - UcVb�g���"%K�_)': ,"�.��%812��341`Zp�_�F12�@� ¤ $ & ,_�")T�.1/\g(*�>yz,"�"��� { �6-�- �_37�F,.��3�J����"��IbL8�.12�F�U(*)': ,.�615�
1TJ�37�_���"�@I'%5�612%X:MJ2(>?�#��U��%h37�}37%TL>)':�15(712�_��?@���63�LQ(7&W12�@�KI7���@�RJ/37,"�.n�3412�.(*�A(7&W12�@�K&[(KJ�)

? � �
' U�� �

Z � $'& \ Z ± V UKU*\
fW�.I*#&J���% ± V��cO ± V�
 37��? ± V���LX�",_,m%2�@(jL�12�@�Q12�@�6(KJ2�612�"�637,*J2��%�#�,.12%B(7&X12���_%B%2���U12�.(*�|15(7I7�612�@�RJTLX�"12�S12�@�
J2��%�#�,.12%r(7&W?@(*�"�@I'�c#�)'�RJ��"�637,G%2�_)�#�,_3412�.(*��%i(7&�12����,.��3�J����"��IDJ�# ,.�HZ ± V"� �*\g37��?ALX�"12�b%��")T�","3�J J2��%2# ,.12%r&D(KJ
(712�@�RJr(*�>yz,_�"�@�8,"��3�J����"�@I6J�#�,.��%mLX�.12�b�U(*��%51237�$1r,"��3�J����"�@I6J�3415��%6Vm�g���834IKJ2�6��)'���$1h-G�61zLi�6���b12�@�6(KJ>L937��?
%2�_)�#�,_3412�.(*��%h�"%h!c#��.15���U(*�$<c�_���6�"�@I@V
� £ 3 ©/£
9G¬ 3 �4«��l£2 3 « 6 « 	 	 6 ¬ � � �4«@�U¬�4« ¬ �l£� 3 « 6 «�	 �h7¬z£ V P#&J^%5���U(*��?`34:�: ,"�_�63412�.(*�B(7&�Z ± V"��UcO ± V"��lcO ± V"� ± \�"%{)T34Nc�_�@IQ12�@�9����(*�"�U� ��� c + c � � ���h�Cjv� � � �$�^�"�x��!$# 3412�.(*�CZ ± V��*\/O�LX�.12�F�U(*��%21237��1B,.��3�J����"��I J/3415� g OLX� �"���Q:MJ�(c?�# �U��%r12�@��:G�RJ��U�6:�1TJ2(*��,.��3�J����"��IB37,.I7(KJ/�.12��) �

$�Z �¥° � �
¤ \^��$�Z �M°@\ � g¤ � ° jg� �{Z�� Q � ° \UZ0$�Z �¥°c\ Q � ° \z� Z ± V UKl*\

I ��(712�@�RJKL�(KJ/?�%��k12�@�'%512#�?@���$1PL����.I*�$12%K3�J2�'#@:a?�3415��?x�"��37�6�U(KJ�?�37���U�9LX�.12� 12�@� { �6-�-v�"37� J�#�,.��(*��,QL
LX�����C%5I*��Z�� Q � \^�q�S%5I*�lZ0$ Q � \/O4��V��7V�LX������%512#�?@���$1�37� ?�15��37�����RJW3�J����@(71��"��34IKJ2�6��)'���$16V � !c#�3412�.(*��%Z ± V"��UcO ± V"��l*\k�@(jL�-G���U(*)'��� � c � g � �x%5I*�lZV��\ j � � � �$� � � g �U c � j � � � �$� �

� g (�( � � � � ��%5I*�lZV��\ j � � � ���_�9Z�� � �@\�� g �U c (�( � � � �wj � � � ���_�9Z�� � �@\




 ± �������
	��� � � 	����!�������
�|�R��� "* � � ������� ���k� �p�� �1����
	��1"*�
�

0.0 0.1 0.2 0.3 0.4 0.5
E

0.0

1.0

2.0

3.0

4.0

5.0

J /η

fW�.I*#&J�� ± V ± �^fW,.(=L��"�912�@�'Z ? � c \m: ,"37�@�gI7�����RJ�3415��?Q- L912�@�X:G�RJ��U�6:�1TJ�(*�`,.��3�J/���"�@I1J/#�,.�gLX�"12�`�U(*��%21237��1
,.��3�J/���"�@I1J/3415� g O@�"�T12�@�P,"�")9�.1 ¤%$'& V � 37%2�@��? �W12�@�k1zLi(',"�"�@��%mLX�@�RJ2� � ? - � �����B37��? � c - � �m���>O
J2��%2:e���U12�"<7��,QL7Vz-8(715�`12��341{12�@��@�(jL �"%�34151TJ/37�U15��?w�_��15(A12�@�9I*#�,",QL�-G�61zLi�6���J12�@��%5�91zLi(�?�37%��@��?J,"�"����%
37��?A37%>Lc)': 15(712�"�637,",QLbI*�.<7��% ? $ �T37��? c-$�& V

�� � � � gc � � � � � � � ��%2I*�oZV�@\z� jv� � � �$� ��� � g �U c � � j � � � �$� �
� gc (�( � � � � � � � j � � � ���_�9Z�� � �@\�� � gc (�( � � � � ��%5I*�lZV��\ j � � � ���_�9Z�� � �@\

� � g �U c � (�( � � � �wj � � � �$�_�9Z�� � �@\
LX�"12�w�`Z�� � ��\�I*�.<7��� -XLEZ ± V"� ± \/VRtk%'-G�6&D(KJ2�Q12�@�A<43�J��.(*# % B 37#�%2%2�"37� �_��15�6IKJ�37,_%H(c�6�6#&J3J��"�@Ix�"�w12�@��%5�
�U�>:MJ2��%2%��.(*��%h�637�A-G��?@(*�@��37� 37,QL$12�_�637,",QL�Zp%2�6�{34:�:G����?�� � \/O>LX���"�/� J2��%2#�,"12%h�"��� � c �d� g Zu�@� � \

' U��
� g �U�� c 3�J��6�U(*% Z � \ �� � � � g Zu�@� � � \

' U�� c
� � g �U�� c � 3�J��6�U(*% Z � \

� ,"�")T�"� 3412�.(*�S(7& � #�%2�_�@IRZ ± V"���*\H12�@��� I*�"<7��%9#�%H12�@� ?&Lc� 37)T�"�637,i��!$# 3412�.(*��%T�"�|15�RJ/)T%'(7&P12�@�A: 37�QJ
Z c � ? \�� �� � c � �ng Zu�@���U(*%4Z � ? \5\

' U��
� g � ?U c Z ± V U ± \�� � ? � �ng %2�"�oZ � ? \� ' U�� c

� g � ?U�� c � 1237��Z � ? \ Z ± V U7�*\

fW�.I*#&J2� ± V ± %2�@(jLX%i12�@� @�(jL��"�912���'Z ? � c \i: ,"37�@�7Oc(7-�1237�"����?Q- L9�c#�)'�RJ/�"�637,G%5(*,"#@12�.(*�`(7&iZ ± V U ± O ± V U7�*\/V



� �����h� � � � ���)��	 � � ������� ������' �(� � 
4�

�g��� 1ML�( ,"�"����%9LX���RJ2� �� � c � �w37��?ELX�@�RJ2� �� � ? � �|3�J2��&[(*#���?C15(w-G� c � " � Z ? \`37��? c � " � Z ? \/OJ2��%2:e���U12�"<7��,QL �
c � " � Z ? \^� g

� �
U

?
�@���U(*% Z � ? \ c � " � Z ? \^� g

� �
U

? �U(*% Z � ? \
�@���U(*% � Z � ? \

f@(KJ ? t � � � � - Uj�8(*�@�}37,.Lr3�L>%T��37% c � " � Z ? \ � c � " � Z ? \/OiLX�.12�w��!$# 37,"�.1 L~(*��,QLw�.&�Z c � ? \b�+Z & � ��\/V
fW�.I*#&J�� ± V ± %2�@(=L8%W12��341�12�@� @�(jL;�"%W?&J�3=LX�'�"�$15(k12���hI*#�,",QL�-G�61ML��6���'12���g�6#&J2<7��% c � " � Z ? \�37��? c � " � Z ? \/Vtk%BLX�.12�~12�@� { �6- - �"37� J/#�,.�9Li�A�@(=L�LX�_%2�J15(F�"�$<7��%512�.I*3415�A12�@�Q37%TL>)':�15(712�"�`-G����3�<>�.(*#&JB(7&g12�@�
I7���@�RJ/37,"�.n�3412�.(*�A�RJ3J2(KJ�Vm��(T?@(T12���_%rL����U�>: 37��?Q��!c#�3412�.(*� %�Z ± V U ± O ± V U7�*\X&D(KJ8%2)T37,", ? ��� � c �d�ng � � ? �

U ' U��
�pg � ?U c ���QZ ? � \�� � ? �d� g ?

' U�� c
� g �U�� � c � � g � ? �

� c � ���QZ ? � \
f@(KJT%�)T37,", ? 37��?w,"3�J2I7� �KLi�`N>�@(=L�12��341 c � c � " � Z ? \ � � - ? V y�34N>�"�@I 12�@�b37� %23415n c � � - ?
Zp37��?w�@�����U� �� � ? � � � �

�
�� � c \�,"��37?�%{15(x3�%2�.12#�3412�.(*�SLX�@�RJ2�`L��b��3�<7�Q1ML�(���!$# �.< 37,"����1B?�� PG�RJ2����12�_37,

��!c#�3412�.(*��%g&D(KJ ? � �� � ? � g � � ? �U ' U��<�
� g � ? �U � � ���QZ ? � \�� � ? �q� g ? �

' U��<�
� g � ? �
U�� � � � �!�QZ ? � \

�>�_���U�P-e(712�Q?@��%��OJ��.-G�812���P%�37)'��?&L>��37)T�"�6%6Oc12�@��,.��37? �"�@IB15�RJ�)�(7&�12���P%2���U(*��?A�U�>:MJ2��%2%2�"(*�b%��@(*#�,"?`-G�
�"?�����12�"�637,�15(Q12��341P(7&^12�@�BYMJ�%516OG��V��7V �QZ ? � \/OGI*�.<>�"�@Ib#�%812�@�'�U(*��?��.12�.(*�>�d� ��� � �� � � V6�>#�- %512�.12#@12�"(*�A(7&
12���_%h�U(*��?��.12�.(*�A�_��15(T12���KYMJ�%51h�U�>:MJ2��%2%��.(*�Q&D(KJ �� � ? 12�@���AI*�.<7��%�� � ? �d� �

U � � ? � ���QZ ? � \ Z � $'& \
LX� �"���A��37%g12�@�{%5(*,"#�12�.(*�

? � � Ul � � � � � " � � " � � � Z � $'& \ Z ± V U �*\
WF�FY � ?aOX%5(*)'�6L8��341}%2#&J2:bJ��"%2�"��I*,QL7O�12� 341}�"�C,_3�J2I7�F%TLc%215��)T%JZ ¤ $ & \912�@�x(*�>yz,"�"����:G�RJ��U�6:�1TJ2(*�
,.��3�J/���"�@IwJ�# ,.�'�"%�37%TL>)':�15(712�"�637,_,QLF)�#��/�S%2,"(=Li�RJ��"�J�U(*�$<7�RJ2I*�"��I�15(=Lr3�J�?�%�12�@�9?���%2�QJ2��? ? � �}%5123415�
12��37�Q12���P%��")': ,.�RJ { �6- - �"37� J�#�,.�7V��g���_%mLX�_,",�-G�P?�� PG�RJ2����1r�.&oLi�K37,",.(jLE&[(KJr12�")'�Uyz?@�6:G����?�����1r,.��3�J����_�@I
J�3415��%�VWfW�.I*#MJ2��% ± V��cO ± V�
X37� ? ± V��8LX�_,",*%2�@(jL|12�@��12���6(KJ2�612�"�637,XJ2��%2#�,"12%l(*�B12�@�i:G�RJ��U�6:�1TJ2(*�DJ�#�,.��15(7I7�612�@�RJ
LX�"12�H12�@�$J2��%2# ,.12%W(7&e?�(*�"�@I��c#�)'�RJ��"�637,>%2�_)�#�,_3412�.(*��%�37��?H15(7I7�612�@�RJiLX�.12�'%��")T�","3�J�J2��%�#�,.12%W&[(KJ^(712�@�RJ^(*�>y
,"�_�@�h,.��3�J����"��I#J�#�,.��%6V�tXI*37�_�T12�@�X34IKJ��6��)'����1�-G�61zLi�6���912�@�6(KJ3LH37� ?'�U�c:G�RJ��_)'����1^�_%^!$# �.15�g%23412�"%5&p37�U15(KJ>L7V

[ `* \F3 �7« ��£2 3 « 6 « 	 	 6 ¬ � � �4«@�U¬�4« ¬ ��£2 3 « 6 « 	 �h7¬z£ Vwtk%H(*#&JH12���QJ�?|34:�:v,"�"�63412�.(*�~L��}37� 37,QLc%2�`12�@�
)T37�OJ�(*%2�U(7: �"��?&Lc� 37)T�"�6%o(7&@12����tk?�37� J�(*�{,.��3�J�� �"�@IVJ�#�,"�7Oj�U(KJ>J2��%2:e(*� ?��"�@Ih15(812�@���/�@(*�"�U� �}� c + c � � �$�a�
� c � � jv� � � �$�g�"�S12���bI7�����RJ�37, J2���6�.:G�xZ ± V��*\/Vwt8%H�"�w12�@�b:G�RJ��U�6:�1TJ2(*� J�# ,.�7O^)'(>?��.Y �63412�.(*� %�3�J2�A)T37?��
(*��,YLbL8�@����%512# ?@����1k37��?}15��37�/�@�RJK3�J2���_��?��"%�34IKJ2�6��)'���$1R+e�@(jL��6<7�RJ=OG���RJ2��12�@�H)'(>?��.Y �63412�.(*��)T37?@���_%
:MJ�(7:e(KJ�12�.(*��37,G15(912���{)T34I*���.12# ?@��(7&W12�@�{%512# ?@����1
	�%k,.(>�637,aY���,"?oV*�c12#�?�����12%g3�J��{: #�� �"%2�@��?Q�"�A:bJ2(7:G(KJ5y
12�.(*�J15(A12�@���QJ{�U(*�@Yv?@�����U�T�"��12�@�'L$J�(*�@I}37��%5Li�RJ�VT�g�@��J�3412�"(*��37,.�T�"%P12��341KL�J2(*�@I}%512#�?�����1�37��%2L��RJ�%




 � �������
	��� � � 	����!�������
�|�R��� "* � � ������� ���k� �p�� �1����
	��1"*�
�

0.0 0.1 0.2 0.3 0.4 0.5
E

0.0

1.0

2.0

3.0

4.0

5.0

J /η

fW�.I*#&J�� ± V�� �XfW,.(jLd�_��12�@�AZ ? � c \X: ,"37���{I7���@�RJ�3415��?�-XL}12�@�Ht8? 37� J2(*�x,.��3�J/���"�@I J/#�,.��LX�"12� �U(*��%21237��1
,.��3�J/���"�@I�J�3415� g �d�4O$�_�H12�@�g,"�")T�"1 ¤%$'& Zp�"�H12� �"%��637%5�g12�@�g�_� @ #@�����U�i(7&G12�@�h<437,"#@�r(7&v12���g,.��3�J����"��I
J�3415�{(*�A12�@� @�(jL �"%h)'(KJ���12��37�B�2#�%51g3�J2��%��637,"�"�@I'(7&W12�@��,.����I712� c \/V

" Z � \k� %5I*�lZ0$ Q � \PLX�.12�F,"3�J2I7�'<437,"#@��%P(7& � $ Q � � J2��!$# �QJ2�')'(KJ2�nJ��"I7(KJ2(*#�%K�U(KJ>J2���U12�"(*��%K15( $ 15(A-e�
J2��)T��?��.��?Q12��37�A12��(*%5��LX�.12�A%�)T37,",G<437,"#@��%r(7& � $ Q � � V

$�Z �¥° � �
¤ \^�-$�Z �¥°>\�� g¤ � ° %2I*�lZ�� Q � ° \ � ${Z �¥°c\ Q � ° � jv� �{Z�� Q � ° \UZ0$BZ �¥°c\ Q � ° \z� Z ± V U 
7\

WF(KJ2N>�"�@I'(*#�1g12�@�KI7���@�RJ�37,l��!$# 3412�.(*��%{Z ± V"��UcO ± V"��l*\X&[(KJX12�@��,.��3�J/���"�@I�J�#�,"�'Z ± V U 
7\gI*�.<7��%�� � c � g c (�( � � � � � � � � %5I*�oZV��\ j � � � ���_�9Z�� � �@\�� �
U g � c (�( � � � � � � j � � � ���_�9Z�� � �@\�� � � � g (�( � � � � � � � � j � � � �$�_�9Z�� � ��\�� g � (�( � � � � � � � � %5I*�lZV��\ j � � � ���_�9Z�� � �@\

� �
U � g � (�( � � � � � � j � � � ���_�9Z�� � �@\

tk,",��"�$15�6IKJ�37,"%��637�`34I*37�_�9-G�X?@(*���837��37,QLc12�"�637,",YLQZp%5�6�P34:�:G����?��.��\/O*%5(�12��341mLi�k(7-�1237�"�T�U�>: ,"�_�6�.1^)T37�OJ2(4y
%2�U(7:v�"� @�(=L ��!$#�3412�"(*��%���� � c � c

�

� g � g �U � # � Z � \ �� � � � g # � Z � \��;� g � g �U � # � Z � \
LX�"12�Q12�@��%2�@(KJ21uyz� 37��?�%

# � Z � \^� Zu�g� � � \ � � �
� � � Zu�X� � � \

� 3�J��6�U(*%jZ � \�� � � ' �h� � �
� � �

�
� 3�J��6�U(*% Z � \



� �����h� � � � ���)��	 � � ������� ������' �(� � 
 


# � Z � \m�d� � Zu�g� � � \
� 3�J��6�U(*% Z � \ � � � ' �g� � �

� � � �
� 3�J/�6�U(*%jZ � \

�g���9#�%2#�37,W1TJ/37��%2,"3412�.(*�J&NJ2(*)0��!$# 3412�.(*��%�&[(KJ{12���T: 37�QJ`Z c � � \��"��15(�(*�@�9�"�$<7(*,.<>�"�@IA12�@�T:v37�QJ`Z c � ? \/O
&[(*,",.(jLX�"�@I}Z ± V"���*\/Oe12#&J���%r(*#@1X15(9%2�")':v,"�.&vLT)T341515�RJ�%X�U(*� %2�"?@�RJ�34-v,QL7O@%2�"���U���.1hI*�"<7��%�� � c � c � g �U � g �  ? � �U(*%jZ � ? \c%2�"�lZ � ? \

� � Z ± V U �*\�� � ? � � g %2�"� � Z � ? \� � � g � ?U��K1237�lZ � ? \ � g � �U(*% � Z � ? \U�� � Z ± V U ² \

�g����@�(=L�?@��%2�OJ/�.-G��?F- Lx12�@�`��!$# 3412�.(*��%QZ ± V U �cO ± V U ² \B�"%{%2��(=LX�~�"�JY�I*#MJ2� ± V��cOW&D(KJB12�@�b�637%5� g ���4V
I �|�U(*��1TJ�37%21'LX�.12�w12�@� { �6- - �"37�w37��?w12�@�Q:e�RJ/�U�6:�1TJ2(*�|,.��3�J����_�@IAJ/#�,.��%�L��A�@�RJ2�Q(7- %2�RJ2<7�Q&NJ2(*) 12�@�
��!c#�3412�.(*��% Z ± V U �cO ± V U ² \`12��341'12�@��,.��3�J/���"�@I J�3415� g �637���@(719-e�A��,_�")T�"��3415��?w&vJ2(*)+12�@�})937�OJ2(*%2�U(7: �"�
,"3=LX%k- L 3 J���%2�637,"�"�@Ib(7&^12�@�HLi���.I*�$1k<7���U15(KJ�,.���@I712� c V6y�(KJ2�6(j<7�RJ�Oo12�@�'%5123415� ? � �Q�"%8%21234- ,.�B(*��,QL
&[(KJ g q lcOv�"�AL8���"�����637%5� �� � ? q �'&[(KJ837,", �]Vrf@(KJ g q UH(*�@�B��37% �� � c q �T&[(KJX37,",��/Ov&D(KJ g ��UH(*�@���37% c Z �2\^� c Z���\h&D(KJX37,_, �/O 37� ?Q&D(KJ
U q g q lHLi����3�<7� �� � c o �'&[(KJX37,", �]Vf�(KJ8%2)T37,_, ? ��!c#�3412�.(*�SZ ± V U ² \$J2��?�# �U��%h15(�� � ? �q�vg �l � g � ? � ���QZ ? � \
I*�.<>�"�@I

? � l � " �
g ZmlG� g \

Z � $'& \ Z ± V l���\
f@(KJ g ���4OaL8���"��� I*�.<7��%P12�@�'%51237� ?�3�J�?AJ2�6:MJ2��%5���$123412�.(*�x(7&^12���Htk?�37�(J2(*�x37,QJ2(KJ��"12��)AOeL��BY ��? ? �
� � � " � Vk-X(715��&NJ�(*) ��!c#�3412�.(*�dZ ± V U �*\T12� 3419&[(KJ`12�@��t8? 37� J2(*�!J�#�,.�A12���RJ2� �"%`3J<437,"#@�}&[(KJ g LX���"�/�
�@(KJ/)T37,"�"%5��%812�@�',.���@I712� c (7&^12�@�'%512#�?@���$1
	�%kL����"I*��1P<7���U15(KJ�O g � UcOaL8���"����34I*37�"�xI*�.<7��% ? � �� � " � V�g���K(7:�12�")T37,G<437,"#@�K&[(KJ g O �@(=Li�6<7�RJ�Oe�"% g � � � �"�QLX� �"���A�637%5�{L���Yv��? ? � �

�
� " � Zp%5�6�QZ ± V l���\5\/V

\ � £�� 3 ^ � £ 3 �/ªc�#7 6 �Bª> .7¬ 6 �4«@� V WF�T�6,.(*%5�H12���_%8%5���U12�"(*�xLX�.12� J2��%2#�,"12%X(7&i�U(*)': 3�J��"��I`12�@�'?&L>��37)T�_�6%
?@��%��OJ��.-G��?A-XLb12���{<43�J��.(*#�%8)T37�OJ2(*%2�U(7: �_�1@�(jL ��!c#�3412�.(*��%XLX�.12��12�@�1J2��%2# ,.12%g(7&^)'��37%�#&J��"�@I'12���{�RJ>J2(KJ
? ? #&J��"�@I`�$#�)T�RJ��"�637,�%2�")B#�,"3412�.(*��%X(7&^12�@�H<43�J��.(*#�%HZp)T�"�OJ2(*%��U(7: �"�=\X,.��3�J����"��IzJ�#�,"��%8?��_%2�6#�%2%5��? %5(Q&[3�J=V
�g� �"%{L8�",",^%5�RJ�<7�b15(F%2#�:�:G(KJ21{12�@�Q37��37,QL>%2�"%B37��?|�.12%H�")':v,"�"�6�.1�37��?w�U�>: ,"�"�6�"1{37%2%2#�)T:�12�.(*��%6OW- #�1B37,"%2(
�",_,"#�%51TJ�3415��%H�@(jL�12�@�A12�&J��6�},.��3�J����"��IAJ�# ,.��%H�U(*)': 3�J2��37)T(*�@IF(*�@�}37�@(712�@�RJ=V|fW�.I*#MJ2��% ± V��F37��? ± V�

%2��(=L 12�@�T�_���.12�"37,W%51234I7�T(7&i12�@�9,"��3�J����"�@Ib:MJ2(>�U��%2%5��%�Oo&D(KJ��"���.12�"37,_�"%23412�.(*��%k�U(KJ>J2��%2:e(*� ?��"�@Ib15(wJ�37��?@(*)
I*#@��%�%2�"�@I|Z ? � �>���*\{37� ?~37,")T(*%51B�U(KJ3J2���U1T�6,"37%2%2�"Y �63412�.(*�CZ ? %2)T37,",D\/O�J2��%2:e���U12�"<7��,QL;Zp�@(715�Q12��341H&D(KJ
12�@�`:G�RJ��U�6:�1TJ2(*�J37� ?Stk?�341TJ2(*� J/#�,.��%�%5123�J�12�"�@I�341�:MJ2���6�"%5��,YL ? � �}:MJ�(c?�# �U��%��"�FY � �.15�T%TL>%515��)T%{3
%5123412�"(*��3�J>L %5123415�j\/V { �RJ���12�@��%2(*,"#@12�.(*��%H(7&P12�@�-@�(=L ��!$#�3412�"(*��%�Zp%5(*,"�_?R,"�"�@��%]\�Li�RJ2�}(7- 1237�"�@��?R-XL
�c#�)'�RJ��_�637,i�"15�RJ�3412�.(*�aVw�g�@�Q�"���.12�"37,i�"���OJ���37%5�A�"�w12�@�Q�RJ>J2(KJ ? Oi37%'(7- %5�RJ�<7��?|&D(KJ'12�@� { �6-�- �"37�|37��?
:G�RJ��U�6:�1TJ�(*� J�#�,.�7O>&[(*,",.(=L8�"�@I'�"���.12�_37,"�"%23412�.(*�9LX�.12�A%2)937,",e< 37,"#���%r(7& ? �637�A-G�K#���?@�RJ�%215($(>?Q37%h&D(*,_,.(=LX%�V
�g���K�RJ>J2(KJ8?��6:e��� ?�%i(*��,QLb(*�}12�@�{37��I*,.�K(7&W12�@��Li���.I*��1X<7���U15(KJ $�O �@(71h(*���"12%g,.���@I712� c O�12� �"%g)'��37��%
12��341�12�@�`)T(c?��"Y �63412�.(*��%KI7�����RJ�3415��?S-XLx12�@� { �6-�- �_37�J37��?J:G�RJ��U�6: 1TJ2(*�S,.��3�J/���"�@IwJ�# ,.��%9Z[LX���_���J3�J2�
(7&�#����"&D(KJ�)�)T34I*� �.12#�?@�j\�I7���@�RJ/3415��,"3�J2I7���/��37�@I7��%8�"� ? L8�@��� c �"%h%2)T37,_,�O>- #@1g%2)T37,_,a����37�@I7��%8�"� ?
LX����� c �"%�,"3�J2I7�7OlLX�.12�J�U(KJ>J���%5:G(*��?��"�@Ib�OPG���U12%{(*�F12���9%51234- �",_�.1 L (7&i,.(jL ? %5123415��%6V`�X�@�Tt8? 37� J2(*�
J�# ,.�7O@�"�`�U(*�$1TJ�37%516Ov�"��<7(*,"<7��%hL����"I*��1h��� 37�@I7��%gLX� �"���b%2�637,.�KLX�"12�`12���P,"���@I712� c O>%2('12��341h12�@�K%51234- �",_�.1 L
(7&k12�@� ? �]�F%5123415��?@(c��%'�@(71'?@�6:G����?w(*�|12�@�A<437,"#@�Q(7& c V|f��"I*#&J2� ± V��F%2�@(jLX%H12�@�A37%TL>)':�15(712�"�
J2��,_3 �>3412�.(*�`(7&o12�@�8�RJ>J2(KJ ? O@�"�`3�,.(7I4yz,"(7I�: ,"(716O$15(7I7�612�@�RJhL8�.12�T12�@�812�&J2�6�P�U(KJ>J2��%5:G(*��? �"�@I�37%TL>)':�15(712�"�




 � �������
	��� � � 	����!�������
�|�R��� "* � � ������� ���k� �p�� �1����
	��1"*�
�

fW�.I*#&J�� ± V�� � � <7(*,"#@12�.(*�w�"�~12�")'�`(7&g12�@�QI7���@�RJ�37,"�"n�3412�.(*�S�RJ3J2(KJ ? 37%B)T��37%2#&J2��?|?�#&J/�"�@I}�c#�)'�RJ��"�637,
%2�_)�#�,_3412�.(*��%�Z[LX�.12� ¤ � �R�K�K�b�@��#&J�(*��%/\�(7&�12�&J2�6�B?�� PG�RJ2���$1X,.��3�J����_�@InJ�#�,.��% � { �6- - �"37�~Zp? �"37)'(*��?�%]\/O
:G�RJ��U�6:�1TJ�(*�EZ[1TJ��_37�@I*,.��%/\{37��?wt8?�37�(J2(*��Zp%2!c#�3�J2��%/\/V I ���.12�"37,�%5123415� � ? Z���\'� �� ZvJ�37� ?@(*)0I*#���%2%2�"�@I$\
37��? c Z���\^�d�4Val��3�J����"��I1J�3415� � g �d�4V^�g�@�P%5(*,"�_?9,"�"����%^I*�.<7�k&D(KJr��37�/�A,.��3�J����"��I1J�#�,.�812�@�k:MJ2��?��"�U12�"(*�
(7&�12�@� ¤ � & 12�@�6(KJ3L7O�(7-�1237�"�@��?}- LQ�$# )'�RJ��"�637,a%5(*,_#@12�.(*�Q(7&W12�@� @�(jL ��!c#�3412�.(*��%h&[(KJ�Z ? � c \/V
Z[:G(=Li�RJ{,"3=Lk\8:MJ2��? �"�U12�.(*��%'Z ± V UKUcO ± V U �cO ± V l���\/V}tk,",�%2�")B#�,"3412�.(*� %8Li�RJ2�T�63�J>J/�.��?x(*#@1KLX�.12�F���61zLi(KJ2Nc%{(7&
¤ ���R�K�K������#&J2(*��%6OaL8���"���F34: : 3�J2���$12,QL��_%K37,QJ2��37?&L�%2#��9�6�.���$12,QL�,"3�J2I7�'&[(KJ�12�@� ¤ � & 12�@�6(KJ3L 15(
34:�:v,QL7Vk�X�@�{15��37�/�@�RJ�Li���.I*��1P<7���U15(KJ�% � L��RJ��B�"��37,",��637%5��%K?&J�3=LX�x341
J�37��?@(*) &NJ�(*) � �{� � �]� � V
WF�
�U(*���6,_#�?@�P12��341g12�@�{12�@�6(KJ>LQ?@��%2�OJ��.-G��%r12�@��%2�")B#�,"3412�.(*��%i��%2%2����12�"37,_,QL9:G�RJ2&[���U12,QL7V

� 0 / � � :�;3EF;>H,5 � ��5=�� 9n;39��
	�8n?35�H
WF�T�@(jL %5�61P(*#@1P15(}#�%5�H(*#&JK)T37�OJ2(*%��U(7: �"�H��!c#�3412�.(*��%K�"� �eJ2�6<7�RJ�%2�T)'(c?�� 	.V��X3412���RJK12��37�x�637,"�6#�,"3415�
12�@�g)937�OJ2(*%2�U(7: �"�8?&L>��37)T�"�6%W&[(KJm3KI*�.<7���`���@(*�_�U�X(7&G,.��3�J����"��I�J/#�,.�7O*Li�gLX�",_,$1TJ3LB15({Y ��?',.��3�J�� �"�@I
J�#�,.��%
12��3419(7:�12�")T�"%2�A12�@��)T37�OJ2(*%��U(7: �"��?MLc��37)9�"�637,g,"3=LX%T�"� 12��� %5����%2�}12��341T12�@�RL :bJ2(c? #��U�A12�@�}&p37%515��%51
?@���63ZL'15(=Lr3�J�?�%�12�@�X?@��%��QJ2��? ? ����%5123415�7V�t8%�3�-G(*�$# %^�.1�LX�",_,>12#&J��'(*#@1�12��341m�"�9)T37��LT�637%2��%mLi�8�637�
�6<7���b%5(*,.<7�g12���8�U(KJ>J2��%2:e(*� ?��"�@IK)T37�OJ2(*%��U(7: �"�X? � Pe�RJ�����12�"37,���!$#�3412�"(*��%m37��37,YL$12�"�637,_,QL7O$37��?9Y ��?'�U�>: ,"�_�6�.1
�U�>:MJ2��%2%��.(*��%r&[(KJ ? Z �2\/O�(KJ$J�3412���RJ8�.12%h�"�$<7�RJ�%5� �UZ ? \/V
\ 6 �9£ � �B£N9@£U«,`�£U« ¬$��£2 3 « 6 « 	 �h*¬z£]� VxfW�QJ�%51{L��Q�",","# %51TJ�3415�T�@(jL�)T(c?��"&NL>�"�@IQ�U�@�"%512�"�@I�,.��3�J����_�@IwJ�#�,.��%
�"�Q3'%2�_)': ,.�kLi3ZL7O -XL��2#�%51h37,","(=LX�"��IB&[(KJg%2#��"1234- ,QL9�/�@(*%5���}12�_)'�Uyz?@�6:G����?@���$1h,.��3�J����"��IDJ�3415��% g Z �2\/Ov�637�37,QJ���37?&L`,.��37?}15(`3'?&J�37%212�"�K�")':MJ�(=<7��)'���$1X�"�Q12�@��37%>Lc)': 15(712�"�K-G����3�<>�.(*#&Jh(7&W12�@�K�RJ3J2(KJ ? V

WF�'L8�",",l�_��%5:G���U181ML�(}%2:e���6�"Y ���/�@(*�"�U��%P(7&�12�")'�Uyz?@�6:G����?@���$1P,.��3�J����"��IzJ�3415��%K&[(KJK12�@�H:G�RJ��U�6:�1TJ2(*�
J�# ,.�7V(W
�.12�@(*#�1�,.(*%2%m(7&aI7���@�RJ�37,"�"1 LTLi�8�637�Q37,.Lr3�L>%m:v#@1 g Z �5\m� � Z �5\ c Z �2\^�"�9(*#&J�?MLc��37)9�"�h��!c#�3412�.(*��%
Z[&[(KJk��(7123412�.(*��37,W�U(*��<7��� �.�����U�HL��BLX�",_,o?&J2(7:�12�@�B�U�c: ,_�"�6�.1g12�")T�B3�J2I*# )'����1k(7& �J\/VP�g���"%8���@(*�"�U�HLX�_,",
����34-v,.�9#�%�15( ?@���U(*#�: ,.�912���`?&L>��37)T�"�6%{(7& c &vJ2(*) 12� 341�(7&h12�@�bI7���@�RJ�37,_�.n�3412�.(*�~�RJ>J2(KJ ? V f@(KJH12�@�



� � ��� "*��	)�T�|�T��� � � �������� ������' � �*� 
 ²

fW�.I*#&J�� ± V�
 � � <7(*,"#@12�"(*�~�"�S12�")'�b(7&g12�@�bI7���@�RJ�37,"�"n�3412�.(*�w�RJ>J2(KJ ? 37%H)'��37%2#&J2��?w?�#&J/�"�@I��c#�)'�RJ��_�637,
%2�_)�#�,_3412�.(*��%{Z[LX�"12� ¤ � �R�K�K�Q�@��#MJ2(*��%/\�(7&�12�&J��6��?�� PG�RJ2���$1X,.��3�J�� �"�@InJ�#�,"��%�� { �6-�- �"37�SZp? �"37)'(*��?�%]\/O
:G�RJ��U�6:�1TJ�(*�
Z[1TJ/�"37�@I*,.��%/\�37��?|tk?�37�(J2(*��Zp%2!$# 3�J2��%/\/V I ���.12�"37,i%5123415� � ? Z���\ � �>�e� U7�J37��? c Z���\'� �4V
al��3�J����"�@IDJ�3415� � g �d�4Vm�g���8%5(*,"�_?9,"�"����%mI*�.<7�k&[(KJi��37�/�A,.��3�J����_�@I6J�# ,.�X12�@�k:MJ2��? �"�U12�.(*�T(7&l12�@� ¤ � &
12�@�6(KJ3L7O (7-�1237�"����?Q- LA�c#�)'�RJ��"�637,G%5(*,_#@12�.(*�Q(7&W12�@� @�(jL ��!c#�3412�.(*��%h&[(KJ�Z ? � c \/V
:G�RJ��U�6:�1TJ�(*�wJ�#�,.�PLi�{%2#@-v%5��!$#�����12,QL`Y ��?b��!c#�3412�.(*�~Z ± V U7�*\h-G���"�@I�J2�6: ,"37�U��?}- L�� � ? �d� �d%2�_�GZ � ? \

� ' U��
� � � ?
U��K1237��Z � ? \

I*�.<>�"�@IH&[(KJ8%2)937,", ? �� � ? �d� � ?
' U��

� � �
U�� � � �QZ � � ? � \

I �x(KJ�?@�RJK15(A(7-�1237�_� ? $ �Q&D(KJ � $ & �.1K�"%P�6,.��3�J�12��341KLi�'�@�6��? � $ �>VBt8:�: ,QL>�"�@I`12�@�T37��%23415n
? � � - � � O � � � - � � &[(KJX12�@��37%TL>)':�15(712�_�K&D(KJ/)T%g�"�Q12�@�K:bJ2�6<c�"(*#�%r��!$# 3412�.(*�A:MJ2(>?�#��U��%

� � � "�� " � � � � � � "�� " �
' U��

� � � � " � �
U�� � ���QZ � " � � " � � \

37��?w%5( � � � � � �`37� ?D� � �� � � �
� �W � " � � � X V P#MJB37�") �"%�15( (7- 1237�"�w12�@�`&p37%515��%51H34:�:MJ�(*37���w(7&

12�@� ? � �A%2123415�7Ol��V��7V{Li�HLX�"%2��15(A)T3 �@�")T�"%2� � Z[&D(KJKL8���"����Li�H&D(*#�� ? � ���=\k37��?x%2#@- %2��!$#@���$12,QL
)T�_���")T�"%2� ��V^t8:�: 3�J2���$12,QLH12�@�X<437,"#@�X(7& � &D(KJiLX���"�/� ���"%m)T�"���")9�.n6��?'�"% � �kU ' U���O$�"�9LX���"�/�9�637%5�Li��(7-�1237�"�}12�@�K�RJ>J2(KJX?����63�LAI*�.<7���A-XL

g � U c ' U��
� � ? � ±

� � Z � $'& \ Z ± V l>�=\



��� �������
	��� � � 	����!�������
�|�R��� "* � � ������� ���k� �p�� �1����
	��1"*�
�

fW�.I*#&J�� ± V�� �Pt8%TL>)':�15(712�_�{-G����3=<c�.(*#MJ8(7&^12���BI7�����RJ�37,"�.n�3412�.(*� �RJ>J2(KJ ? )T��37%2#&J2��?�?�#&J��_�@I9�c#�)'�RJ��"�637,
%2�_)�#�,_3412�.(*��%TZ[LX�.12� ¤ � �R�K�K��\{(7&h12�&J2�6�`? � Pe�RJ�����1{,"��3�J����"�@I|J�#�,.��%�� { �6- - �"37�;Zp?��_37)'(*��?�%6O�)T�"?�? ,.�
�6#&J�<7�j\/O�:G�RJ��U�6:�1TJ2(*�}Z[1TJ/�"37�@I*,.��%6O$#@:�:G�RJ��6#&J2<7�j\W37��?9t8?�37�(J2(*��Zp%�!$#�3�J���%6O�,.(jL��RJi�6#&J2<7�j\/V I � �.12�"37,>%5123415� �
? Z���\h� �� 37��? c Z���\h� �4V#ao��3�J�� �"�@IzJ/3415� � g � �4VK�g����?�37%2����? ,"�_�@��%gI*�.<7�B&[(KJk��37�/�F,.��3�J����_�@I J�#�,"�
12�@�A�U(KJ>J���%5:G(*��?��"�@I�:G(=Li�RJ9,"3=L :MJ2��?��"�U15��?|-XLS12��� ¤ � & 12�@�6(KJ>L�Z[��!$# 3412�.(*��%�Z ± V UKUcO ± V U �cO ± V l���\/O
J2��%2:e���U12�"<7��,QL@\/V

�g� �"%r�"%h�6,.��3�J�,QLb3'IKJ2��341X�_)':MJ2(j<7��)'����1g#�:e(*�Q12���#J2��%2#�,.1r&[(KJg12�@�K:G�RJ��U�6:�1TJ�(*� J�#�,.�PLX�.12�A�U(*� %51237��1 g O��V��7V���!c#�3412�.(*�~Z ± V U �*\r+e�"�Q&p37�U18�"1r�_%h12�@�K&p37%515��%51�J���,"3 �>3412�"(*�AL�����3�<7�{?��RJ��.<7��?}%5('&p3�J�V
al�61B# %B��(=L )'(=<7�A15(F37�|37,.15�RJ�� 3412�.<7�A���@(*�"�U�Q&[(KJH12�@�Q12�")'�Uyz?@�6:G����?@���$1�,"��3�J����"�@IAJ�3415�Q&D(KJH12�@�

:G�RJ��U�6:�1TJ�(*�aV�tk�6�U(KJ�?��"��IA15(A��!$#�3412�"(*�;Z ± V U ± \P12�@�RJ��T�"%P(*�@�T%5:G���6�.Y �DJ2���6�.:G�H&[(KJ g Z �2\P%2#��/�x12��341�12�@�
,.����I712� c (7&�12�@��%512#�?@���$1
	�%hLi���.I*��1X<7���U15(KJ8LX�_,",,J2��)T37�"�A�U(*��%21237��16OvI*�.<7���A-XL

g �
� U
�
c
? Zu�@���U(*%jZ � ? \5\ Z ± V lKU*\

y 34Nc�_�@I'12���"%h�/�@(*�"�U�{�U(*�$<7�RJ212%8��!$#�3412�"(*�SZ ± V U7�*\h&[(KJg12�@�{�6<7(*,"#@12�.(*�A(7& ? �"��15(�� � ? �d� Zu�@���U(*% Z � ? \5\ �
� � ? %2�"�aZ � ? \ Z ± V lKl*\

� !$#�3412�"(*� Z ± V lKl*\`�637�;-G� L$J��.1515���C�"� 12�@� &D(KJ�) �� � �A� = Z ? \/Ok%5(S12� 341 �6Z ? \'-e���U(*)T��%b3~%2�")':v,.�
�"�$15�6IKJ�37,aL8���"���A�637�}-e��?�(*�@��37��37,QLc12�"�637,",QL7O@L8�.12�Q12�@�#J2��%2# ,.1

�6Z ? \^� � ? �|%2�"�oZ � ? \
�h�J�U(*%jZ � ? \ � � ? * �|%2�"�aZ � ? *=\

�g�J�U(*%=Z � ? * \ Z ± V l ± \
Z[LX� �"���|�637�R37,"%2(�-G�Q<7�RJ��.Y ��? ?��QJ2���U12,QLS- L|%2#@- %212�.12#@12�.(*�w�"�$15( Z ± V lKl*\5\/V � �>: 37��%2�.(*�w(7&'Z ± V l ± \H37��?
Z ± V lKU*\h&D(KJX%�)T37,", ? I*�.<7��%g12�@��37%>Lc)': 15(712�"�K-G����3�<>�.(*#&Jg37,_%5('�����U(*#��$15�RJ2��?��_�JZ ± V l>�=\��

g � U c ' U��
� � ? � ±

� � Z � $'& \ Z ± V l7�*\



� � ��� "*��	)�T�|�T��� � � �������� ������' � �*� �>�
I 1{)T�.I*�$1�34:�:G��3�J�12��341B�")': ,"��)'����123412�"(*�x(7&i12��� J2���6�.:G�}Z ± V lKU*\��_%��"�x:MJ�37�U12�_�U�9�")':G(*%2%2�"- ,.�7Oa%2�"���U�T�"1
�"�$<7(*,.<7��%P�"�@&[(KJ�)T3412�"(*�}LX���_�����"%8��(71k3=< 37�",_34- ,.�{15(Q12�@�H%512#�?�����1k:G�RJ��U�6:�1TJ2(*�|Zp��37)'��,QLA12���B�"� %51237��123 y
�@�6(*# %��RJ3J2(KJ ? \/V { (=Li�6<7�RJ�Oi%��"���U�9Li�QNc��(=L Z ± V l ± \BLi�Q�637�|%2�_)': ,QLF�637,"�6#�,_3415�b12��� J2��!c#��QJ���? g Z �5\�U�>: ,"�"�6�"12,QL937%X3T&[#�� �U12�.(*�Q(7&�12�_)'�7V

K�@�9��37%K15(�-e�T%2(*)'�6LX��341{�63�J��6&[#�,m�"�F�U�>1TJ�34:G(*,"3412�"�@IwJ2��%�#�,.12%K%2#��/�J37%�12��(*%5�T(7-�1237�"����?J�"�F12���_%
%5���U12�"(*�aV�f�(KJ��"� %51237���U�7O4���@(c(*%2�"�@I812�@�^12�")T�Uyz?@�6:G����?@���$1l,.��3�J����_�@I*J�3415�kZ ± V lKU*\l���@&[(KJ��U��%�12�@�m�U(*��%51TJ/37�"��1
$ � Z �2\^�d�X�"�'12�@�X)937�OJ2(*%2�U(7: �"�X��!$# 3412�.(*��%^&[(KJ ¤%$'& V��g� �"%��"%^�@(71i�"?@���$12�"�637,@15({�/�@(c(*%2�"�@I g Z �¥°@\W�_�12�@��(KJ��.I*�"� 37,G��!$#�3412�"(*�~Z ± V��*\X%2#���� 37%X15(`���@&[(KJ��U� $ � Z � ° � �� \�� $ � Z � ° \r341X12�@�B,.�6<7��,o(7&��"� ?��.<>�"?�#�37,�.15�RJ/3412�.(*�~%215�6: %6O�37%��637�w-G�9%5�6���w-XLFL�(KJ�Nc�"��I}(*#@1B12�@�`?&L>��37)T�_�637,m,"3=LX%6V}�g�@�b,"341515�RJ'�637%5�bL�(*#�,_?
�U(KJ>J���%5:G(*��?Q15(T12�@� � 6 © 3 � �U©/�:9 6 ©�4 [  ^ � ª�©�¬pª�7¬ 6 « 	 ���@(*�_�U�

g Z �¥°>\m�d��U Z0${Z � ° \ Q � ° \i%5I*�lZ�� Q � ° \��� � ${Z �¥°>\ � +3$BZ �M°@\ Q � ° � � Q � ° � �"& ��� � ${Z �¥°>\ � +3${Z �¥°>\ Q � ° � � Q � ° �����
I &gLi�b�@(jL �/�@(c(*%5�Q&D(KJH�U�@37)': ,.� �}� c + c � � �$�k� j � � � �$��O��")': ,YLc�"��I g Z �¥°@\�� U � $�Z �M°@\ Q � ° � O�Li�`Y � ?-XLR�"��%5�RJ�12�.(*�R�"�$15(EZ ± V��*\912��341b12�@��:G�RJ��U�6: 1TJ2(*��J�# ,.�}LX�.12� ����3�J�? 	mL����.I*�$1Q�@(KJ�)T37,"�_%23412�.(*�R341`��37���
�.15�RJ/3412�.(*�{%515�6:�<c�_3g37?�34:�123412�.(*�{(7&>12�@��,.��3�J/���"�@I*J�3415�i�"%o�"?@���$12�"�637,715(812�@�mtk?�37�(J2(*�1J�# ,.�WLX�.12���U(*��%21237��1
,.��3�J/���"�@I J/3415� g �pUcV$WF�HN>�@(=L�12�@�RJ2�6&[(KJ2��12��341k�_�}12���"%8�637%5�B(*�@�{(7-�1237�_��% ? �pl - U �]OGLX�@�RJ2��37%8&D(KJ
12�@�&���RJ��U�6:�1TJ�(*��J�#�,.��LX�.12� ��%5(7&[1
	aL����"I*��1K�@(KJ�)937,"�"%23412�.(*� <>�"3�Z ± V lKU*\9Zp%5�6�H12�@�'37��37,QL>%2�"%P34-G(=<7�j\8(*�@�
(7-�1237�_��% ? � ± - � �/VitX:�:v3�J2����12,YL912�@��1ML�(`:MJ2(>�U��?�#&J2��%h3�J��{�@(71h��!c#��.<437,.����16V7 9 � £ 3 6 ©/4  �r« � � 6 «e£)��£2 3 « 6 « 	 �Xªc "£]� V WF��3�J>J/�.<7�b�_�w3x��3412#MJ�37,rLi3ZL~341'12�@�A!c#@��%512�.(*�|(7&k�@(=L 15(
Y � ?~12���A(7:�12�")T37,i12�")'�Uyz?��6:e��� ?@����1',.��3�J/���"�@I J�3415�A&[(KJ937��L~I*�.<7���R,.��3�J/���"�@I J�#�,.�7Om(KJT)'(KJ2�AI7���@�RJ5y
37,",YL �|(7&'�@(=L015(RY ��?
12�@�F(7: 12�")T37,K,.��3�J�� �"�@I.J�#�,.�7V �g� �"%Q�"��<7(*,"<7��%A< 3�J/�"3412�.(*��37,��637,_�6#�,"3412�.(*��%A�_�
1ML�(4yz?��_)'����%2�.(*� 37, @�(jLX%�Zp%2�_���U�{(*#&Jk)T37�OJ2(*%2�U(7:v�"����!c#�3412�.(*��%k3�J2�B?@�6Y �@��?}�_�}15�RJ�)T%X(7&�12�@�{�6<7(*,"<c�"��I
: 37�YJkZ c � ? \5\/V �@#����`�637,"�6#�,"3412�.(*� %�L�(*# ,"?T-G�X)B#����`%2�")':v,.�RJ^�.&G(*#&J�)937�OJ2(*%2�U(7: �"�X��!$# 3412�.(*��%^Li�RJ2�^�5#�%21
(*�@�Uyz? �")'����%2�"(*��37,�O �7V�I@VW?���%2�OJ��.- �_�@Ig(*��,QLK12�����6<7(*,"#�12�.(*�B(7&�12�@�i�RJ>J2(KJ ? LX�.12�B38%2123412�.(*��3�J>LQZ[(KJW%��")': ,QL
�QJ3J2��,.�6<437��1/\�<437,"#@�P(7&W12�@��,.���@I712� c V P&D15���}�"1iL8�",",e12#&J��Q(*#@1h12� 341h&D(KJgYv��?��"�@IB12�@�K(7:�12�_)T37,a,.��3�J����_�@I
J�3415�b(KJB12�@�9(7:�12�_)T37,m,.��3�J/���"�@IwJ�# ,.�T12�@�`:MJ2(7- ,.��)0�637�~�"� ?@�6��?F-G�zJ2��? #��U��?J15(�3�(*�@�Uyz? �")'����%2�"(*��37,
(*�@�7VP��(9-G��34- ,"�{15(b(7-�1237�"�AJ2��%2#�,.12%k37,"%5(`&D(KJk12�@(*%5�H�637%5��%PLX���RJ2�{12���_%$J2��?�# �U12�.(*��?@(c��%P�@(718� 34:�:G���
Li�HLX�",",o��(=Lq�U(*��%51TJ�# �U1k%5(4yz�637,_,.��?x%5: �@�RJ��_�637,l,.��3�J�� �"�@I J�# ,.��%6O L8�@�RJ2� $ � Z �5\r����&[(KJk37,", �]Vk�g� �"%X�637�
-G��3�J>J�37��I7��?}�"�A%5�6<7�RJ�37,l��!$# �.< 37,"����1hLr3�L>%6V

�X�@��YMJ�%21X)'�612�@(>?��"%X15(`37?�?�15(`12���{I7���@�RJ�37, J�#�,.�9Z ± V��*\83915�RJ�)�:bJ2(7:G(KJ212�.(*��37,G15(`12�@���"� %51237��123 y
�@�6(*# %hL����"I*��1g<7���U15(KJ $KO@L8�@(*%5��%5(*,.�{: #&J2:G(*%5�P�"%h15(937�/���.�6<7��12�@���U(*��%51TJ�37�_��1 $ � �d� �

${Z �M°/� �
¤ \��-${Z �¥°>\ � �

¤ u g Z �¥°>\ � ° %5I*�oZ�� Q � ° \���� � $�Z �¥°c\ � +3$BZ �M°@\ Q � ° � � Q � ° �v� ��Z �M°c\ $�Z �M°@\ !EZ ± V l �*\
�g���K�6<7(*,"#@12�.(*�A(7&W12�@�K1ML�(`(7- %5�RJ2<434- ,.��% � �2$r��37� ? # �2$r��Z ± V�
7\X�"%h�@(=L I*�.<7���}-XL

� �2${Z �¥° � �
¤ \z��� � �2$�Z �M°@\z�MZu�@� U ��Z �M°�\¤ \ � U

¤ g Z �¥°>\UZ0$�Z �M°@\ Q � ° \r%5I*��Z�� Q � ° \���� � $BZ �M°>\ � +3$�Z �¥°>\ Q � ° � � Q � ° �� �
¤ g � Z � ° \�� � � � $�Z � ° \ � +3$�Z � ° \ Q � ° � � Q � ° � � �QZ ¤ " � \

# �2${Z �¥° � �
¤ \z��� # �2${Z �¥°c\z�MZu�@� ��Z �¥°@\

¤ \ � �
¤!g Z �M°@\ � � Q � ° � ��� � $�Z �¥°c\ � +3$BZ �M°@\ Q � ° � � Q � ° �



�KU �������
	��� � � 	����!�������
�|�R��� "* � � ������� ���k� �p�� �1����
	��1"*�
�

f@(*,_,.(=LX�_�@I'12�@��:MJ�(c�U��?�#MJ2�K(7&�%5���U12�.(*�S�4V UT15(`3�J>J/�.<7��341X12�@� ¤%$ & ,"�_)T�.1r(7&W12�@�{?&L>��37)T�"�637,G��!c#�3 y
12�.(*� %W&D(KJ � 37��? # 12�@���T,"��37?�%W15(`Z[Li�X?&J2(7:'�U�>: ,"�"�6�"1�12�_)'�g3�J2I*#�)'���$12%�&[(KJm�@(7123412�.(*� 37,��U(*��<7��� �.�����U�j\���� � � ��U g � O

� � � %5I*�lZV��\���� � O
� + � O

� � � �$� � � g � � � � � � O
� + � O

� � � ��� �W� U � ��� � # � g ��� � � �}� � O
� + � O

� � � ��� ��� � #
WF�S��(=L ����($(*%5�S12�@�F&[# ���U12�.(*� ��Z �5\b%2# ����12��341 � Z �5\F���J&D(KJ}37,", � � �>V �g���"%b����%�#&J2��%Q12��341
# Z �2\�� � Z �2\^� .$�Z �2\ Q �SO 37��?QI*�.<7��%BZ[<c�"3 �� � � ����\h3nJ2���6�.:G�K&[(KJ �lZ �2\

�b� g � �x%5I*�lZV��\���� ��+ � � �$� � � �
U g � � � � � ��+ � � �$� �

LX� �"���A�637�A12�����A-G��%2#@- %512�"12#@15��?A�"�$15('(*#&Jg��!c#�3412�.(*�A&[(KJ �� � � ��� � � � g � � � � � � � �x%5I*�oZV��\z� ��� ��+ � � �$�e� �
U � g � � � � � ��+ � � �$� � Z ± V l 
7\

LX�"12�S3�<7�RJ/34I7��%'37%B# %2#�37,m?��6Y �@��?JL8�.12� J2��%2:e���U1�15(x12�@� B 37# %2%2�"37�}�u(*�_��1�Y���,"?S? �"%51TJ��.-v#@12�.(*� Z ± V"� ± \/O
LX� �"���A?@�6:G����? %�(*� ,QL`(*� � O�%5(T12��341g��!c#�3412�.(*�~Z ± V l 
7\g�"%h�_��?@�6��?A37#@15(*�@(*)T(*#�%6V

�X�@�8%5���U(*� ?`)'�612��(c?`15(B3�J3J�37�@I7�k12�@�k�U(*� %51TJ�37�"�$1 $ � �q�8�"%�15(B�U�c: ,_�"�6�.12,QLH�@(KJ�)T37,_�"%5�g12�@�8L����"I*��1
<7���U15(KJ $�34&[15�RJX��37����)'(>?��.Y �63412�"(*�A%515�6:oO���V��7V

$�Z � ° � �
¤ \^� ${Z �¥°c\ � �� g Z �M°@\ � ° %5I*�lZ�� Q � ° \���� ��+3$HZ �M°@\ Q � ° � � Q � ° �� ${Z �¥°c\ � �� g Z �M°@\ � ° %5I*�lZ�� Q � ° \���� ��+3$HZ �M°@\ Q � ° � � Q � ° � � Z ± V l �*\

� .$�Z �M°>\ � �
¤hg Z �¥°>\ V � � ° � .$�Z �M°@\UZ .${Z �¥°>\ Q � ° \��S%2I*�lZ�� Q � ° \��}� ��+3$HZ �¥°>\ Q � ° � � Q � ° �

� �
U g Z �¥°@\ $�Z �M°c\�� � � ��+3$�Z �M°@\ Q � ° � � Q � ° � � � �QZ ¤H" � \

�g���k�6<7(*,_#@12�.(*�A(7&W12�@�K(7- %2�RJ2< 34-v,.� � �2$r�e� .$ Q �0�_%h12�$# %hI*�.<7���A-XL

� �2$�Z �¥°]� �
¤ \z�G� � �2$�Z �M°>\z� � �

¤ g Z �¥°>\ V � � � Q � ° � � � �2$�Z �M°@\z�MZ .${Z �¥°>\ Q � ° \r%2I*�lZ�� Q � ° \�� �}� ��+3$BZ �¥°>\ Q � ° � � Q � ° �
� �
U � g Z � ° \�� � � ��+3$�Z � ° \ Q � ° � � Q � ° � � ���QZ ¤ " � \

f@(*,_,.(=LX�_�@IH12�@��:MJ2(>�U��?�#&J��k(7&�%5���U12�"(*�J�4V U'12�@����,.��37?�%h15(�� � � � g � � � � � � � �x%5I*�oZV��\z� ��� ��+ � � �$�e� �
U � g � � � � � ��+ � � �$� � Z ± V l ² \

LX� �"���A�"%h�_?@����12�_�637,G15(T��!$# 3412�.(*�~Z ± V l 
7\/V
fW�"� 37,",QLKLi�r�U(*�$<7�RJ21^��!c#�3412�.(*�}Z ± V l 
7\��"��15(K3P?&L>��37)T�"�637,c��!c#�3412�.(*�B&[(KJ�12�@�r�RJ>J2(KJ ? O$#�%2�"�@IHZ ± V"���*\/O

LX� �"���QI*�.<7��%g12�@��Y ��37,�J���%2#�,.1�� � ? �q� g�K%2�"�oZ � ? \ � � � � � �J�U(*%jZ � ? \ ��%5I*��ZV�@\z� ��� ��+ � � ��� � � g �U��K1237�lZ � ? \ � � � � ��+ � � �$� � Z ± V ± ��\



� � ��� "*��	)�T�|�T��� � � �������� ������' � �*� �Kl
LX�"12�A3�<7�RJ�34I7��%P?@�6Y ����?QLX�.12� J2��%5:G���U1g15(912�@��?��"%51TJ/�.- #@12�.(*�xZ ± V"� ± \/OG�"�QLX���"�/� � �
�U(*%jZ � ? \/V

f�(KJ{%5: �@�RJ/�"�637,W)'(c?���,"%P?@��%2�OJ��.-G��? - L����.12�@�RJK(7&�12�@�'��!c#��.<437,.����1P�6,"37%2%2��%K(7&m(*�>yz,_�"�@� J�#�,.��%'Z ± V l �*\
(KJ'Z ± V l �*\812�@�{�6<7(*,_#@12�.(*� (7&�12�@���RJ3J2(KJk�_%X?@��%2�OJ/�.-G��?A- L}3b%2�"��I*,.�KYMJ�%51uy�(KJ/?@�RJk��(*�>yz,"�"�@��3�J8?�� PG�RJ2����12�_37,
��!c#�3412�.(*�aO<J/3412�@�RJK12��37�x3b: 37�QJP(7&��U(*#@:v,.��?x�@(*�>yz,"�"����3�Jk?��QPe�RJ2���$12�"37,���!$# 3412�.(*��%6V{�X���"%8LX�",",�37,",.(=Lq#�%
15(T:v#�%2�Q12�@�{37� 37,QLc%��"%i&[#&J�12�@�RJ�O@- #@1r12�@�{:MJ��"�U�KLi�K: 3�LA�"%r12� 341g(7&�3T,.(*%2%h�"�}I7���@�RJ�37,"�.1SL7V
� 9e¬ 6 �T4  \ 6 �9£ � �B£N9@£U«,`�£U« ¬ �l£2 3 « 6 « 	 �h7¬z£U� V�WF�'LX�"%�� 15(A(7: 12�")T�"%5�B12�@�'34:�:MJ�(*37���x15(A12�@� ? � �
%5123415�P(7&o(*#MJi)T37�OJ�(*%2�U(7: �"�8��!$# 3412�.(*��%6Oc- L`���@(c(*%2�"�@IH3B%2#��.1234- ,"�g12�")'�Uyz?@�6:G����?�����1m,"��3�J����"�@I6J�3415�7Vao�61
#�%r?��_%512�"�@I*#��_%2�H-G�61zLi�6���`12���k:G(*%2%��.- ,.�g%2�"12#�3412�.(*��%�L��P�637�QY ��?9(*#&J�%5��,"<7��%i�_�aV I &o(*#&Jr,.��3�J�� �"�@I6J/#�,.�8�_%
(7&�12�@�PI7���@�RJ�37,G&[(KJ�) Z ± V��*\/O L8�.12�@(*#@1r%5: �@�RJ/�"�637,v��(KJ�)T37,"�"%�3412�.(*�aOcL�����3=<7�K1zLi(9�U(*#@: ,"��?b)937�OJ2(*%2�U(7: �"�
��!c#�3412�.(*��% � �� � c � g � ��%5I*�oZV��\���� c + c � � ��� � � g �U c � � � � c + c � � �$� � Z ± V ± �=\�� � ? �d� gc �K%2�"�aZ � ? \ � � � � � �{�U(*%jZ � ? \ �x%5I*�lZV��\z� ��� c + c � � �$� ��� g �U�� c � 1237�lZ � ? \ � � � � c + c � � ��� �

Z ± V ± U*\
LX� �"���b3�J2�P(7-�1237�"�@��?b-XL9�U(*)�- �"���"��I`Z ± V"��UcO ± V"��l*\hL8�.12��Z ± V"���*\/Vi�g�@�k:MJ2(7- 34-v�","�.1SLH? �"%51TJ��.-v#@12�.(*�}Z ± V"� ± \
LX�"12�}LX���_���}12����3�<7�RJ/34I7��%�3�J2�H�U(*)': #@15��?�?@�6:G����?�%h(*� ? (*��,QL7Oe�@(71k(*� c V I &MOv(*��12�@�{(712�@�RJP��37��?oO
Li�A�U(*)': ,.��)'���$1B12�@� J�#�,.� Z ± V��*\�L8�.12�SLi���.I*�$1H<7���U15(KJ9�@(KJ�)T37,_�"%23412�.(*�~37%B�_�EZ ± V l �*\�(KJ�Z ± V l �*\QZ[12�@�
%5:v�@�RJ��"�637,�J�# ,.��%/\/O>L��{(7-�1237�"�}3T%��"�@I*,.�P��!c#�3412�.(*�A&[(KJ ? (*��,QL ��� � ? �d� g�K%2�"�oZ � ? \ � � � � � �J�U(*%=Z � ? \ �x%2I*�lZV�@\z� �}� ��+ � � ��� � � g �U��K1237�lZ � ? \ � � � � ��+ � � �$� � Z ± V ± l*\
�>�_���U�T��!c#�3412�.(*�
Z ± V ± l*\B�"%{37#@15(*��(*)'(*#�%QZ[12�@�RJ2�Q3�J2�`�@(�?&L>��37)T�"�637,m< 3�J��_34- ,.��%�(712���RJ�12��37� ? \/OW12�@�
(7:�12�_)T37,o����(*�"�U��(7&�12�@��&p#����U12�.(*� !g Z �5\�Zp��V��7V^12�@�K(*�@�{12��341gI7���@�RJ�3415��%812�@�K&p37%515��%51X?����63�LA(7&�12�@���RJ>J2(KJ
? \r�"%h(7-�1237�_�@��?Q- LA%2�_)': ,QL9)9�"���")T�_%2�"�@I�12���K15��)':G(KJ�37,o?@�RJ��"< 3412�.<7�K(7&�12�@���RJ3J2(KJ 7¬h£2*© � ¬ 6 �9£ �z�U¬z£
9 �

� � � � � TT !g Z �5\
 �� � ? � ��� Z ± V ±7± \

LX� �"��� �"%X�637,","��?}12�@� ��IKJ2�6��?&L 	 J2���6�":e�7VV-8(715�7Oa�@(=Li�6<7�RJ�OG12��341k12�@��%237)T���"%X1TJ�#@�{&[(KJk��!$#�3412�"(*�~Z ± V ± U*\
�.&�Li� J2��%51TJ��"�U1k(*#&J�%2��,.<7��%k15( J�# ,.��%XL8�.12�}12�@�H:MJ�(7:e�RJ�1 LA12��341 ��� c + c � � ���^� � Z c \���� ��+ � � �$�^&D(KJK%5(*)'�
&p#����U12�.(*� � Z c \/O�%2# ���Q37%i12�@� { �6-�-v�"37��Z � Z c \^�d�=\/O@:G�RJ��U�6:�1TJ2(*�xZ � Z c \��d�=\�37��?`tk?�37�(J2(*�FZ � Z c \m�c \ J�# ,.��%6V��g���"%r:bJ2(7:G�RJ21 LQ�637�}37,"%5(9-e�PL$J/�.1515���}37%

TT �
��� c + c � � �$�
�}� ��+ � � ��� � TT �

��� c + c � � �$�
��� ��+ � � �$� ��� Z ± V ± �*\

f@(KJnJ/#�,.��%�LX���"�/�S(7-G�RLCZ ± V ± �*\�Li�A�637�w%��")': ,QLxL$J/�.15�912�@�b12�")'�Uyz?��6:e��� ?@����1H,.��3�J�� �"�@I�J�3415�A37% g �
!g c - � Z c \/Ov%�#����A12� 341g��!$# 3412�.(*��%{Z ± V ± �4O ± V ± U*\837�6!c#��QJ2�K12�@�{&D(KJ�) ��� � ,.(7I c � !g � �x%5I*�lZV��\��}� ��+ � � ��� � � �

U !g � � � � � ��+ � � �$� � Z ± V ± �*\�� � ? �d� !g�K%2�"�oZ � ? \ � � � � � ���U(*%jZ � ? \ �x%2I*�lZV�@\z� ��� ��+ � � ��� � � !g �U��P1237��Z � ? \ � � � � ��+ � � �$� � Z ± V ± 
7\
I ��12����%5�B�637%2��%6Oa:MJ2���6�"%2��,QLA%2�"���U��L��H3�J2�B&NJ2�6�B15(Q���@(c(*%5�H12�@�B&[#�� �U12�.(*� !g Z �2\g37%kLi��LX�_%2�aO�12�@�B�6<7(*,"#>y12�.(*�S(7& c ?@���U(*#@: ,"��%�&vJ2(*)�(*#&J�:MJ2(7- ,.��) (7&i(7: 12�")T�"%2�_�@IQ12�@�9�6<7(*,"#�12�.(*�J(7& ? VAf@(KJH,.��3�J�� �"�@IwJ�#�,"��%



� ± �������
	��� � � 	����!�������
�|�R��� "* � � ������� ���k� �p�� �1����
	��1"*�
�

LX���RJ2� ��� c + c � � �$�m1TJ�#�,YL}?@�6:G����?�%k(*� c Ol(*�x12�@�H(712�@�RJ���37��? Zp��V��7V�LX�@�RJ2�AZ ± V ± �*\K?@(c��%P�@(71��@(*,"?e\/O
(7:�12�_)T�"%23412�.(*�b(7&�12�@�K�RJ>J2(KJ�J2��,"3 �@3412�.(*�A�"%h�U(*��%2�_?@�RJ�34- ,QL`)'(KJ2��?�� �`�6#�,.16O>37��?}�"%h,"�"N7��,QLT15(9?@�6:G����?b(*�
12�@�k: 3�J212�_�6#�,"3�Jm12�_)'� �m&D(KJrLX���_���T(*���kLr37�$12%�15(')T�_���")T�"%2� ? Z �2\/V�WF�PLX�",",v�@(71i?���37, LX�"12�`%2# ���Q�637%5��%
�@�RJ��7V

I &�12�@� ��IKJ2�6��?&L 	MJ2���6�.:G��34:�:v,"�.��%KZ[&D(KJk%5: �@�RJ/�"�637,�J�#�,.��%h37� ?Q&D(KJ8(KJ�?��"��3�J3LT(*�@��%gL8�.12�Q12�@��:MJ�(7:e�RJ�1 L
Z ± V ± �*\5\hL�(KJ2N>�"�@I'(*#�1g12�@��?@�RJ��"< 3412�.<7���_�JZ ± V ±7± \g�")9)'��?��"3415��,QL`I*�.<7��%g#�%

!g Z �5\ � �
@ � �Su � � � �{�U(*%jZ � ? \ �F%5I*��ZV�@\ ! ��� ��+ � � �$� �

�U(*%jZ � ? \ � � � � ��+ � � �$� � Z ± V ± �*\
I ��%5�RJ212�"(*�Q(7&�12���_%h���@(*�"�U�B�"�$15('��!$#�3412�"(*�SZ ± V ± ��\g%�#@- %5��!c#@���$12,QL`,.��37? %r15(� ?� � �

�
�
� � �
@ �d� �Su � � � ���U(*%4Z � ? \ �x%5I*�lZV��\ ! ��� ��+ � � �$� � �

U���%2�"�aZ � ? \c�U(*%4Z � ? \ � � � � ��+ � � �$� � Z ± V ±�² \
�g����%5�{37��?�%2#@- %2��!$#@���$1g�U�>:MJ2��%2%��.(*��%gLi�{L8�",",aL$J/�.15�{�"��15�RJ�)T%8(7& !g OG?@�6Y �@��? 37% !g Z �2\�� g Z �5\g&[(KJ812�@�%5:v�@�RJ��"�637,W,.��3�J�� �"�@I J�#�,.��%K37��?S37% !g Z �5\k� g Z �2\ c Z �5\ - � Z c Z �2\5\{&D(KJ{12�@�T�@(*�>yz%5:v�@�RJ��"�637,�,.��3�J/���"�@I J�#�,.��%�VWF��L8�",",e�@(=L L�(KJ2Nb(*#@1h12�@��?@�61237�","%r(7&�12�@�1J2��%�#�,.12%KZ ± V ± �cO ± V ±�² \k#@:G(*�Q)T34Nc�_�@I'12�@�K&p37)T�","�"3�Jh�/�@(*�"�U��%
&[(KJg12�@�K&p#����U12�.(*� ���¢�6�6��� �^12�@� { �6-�- �"37�aO@:G�RJ��U�6: 1TJ2(*�A37��?}tk?�37�(J2(*�wJ�#�,"��%6V

f�(KJ912�@�SZ[(KJ�? �"��3�J>Lw37��? %5: �@�RJ/�"�637,D\ { �6- - �"37�.J�#�,"��%6Om�U(KJ>J2��%2:e(*� ?��"�@I�15( ��� c + c � � ���{�+�4Or12�@�
<43�J��.(*#�% B 37#�%2%2�_37�}�"�$15�6IKJ�37,"%X�_�JZ ± V ± �cO ± V ±�² \P3�J2��12�@��%237)'��37%X12�@(*%5��L��B37,QJ2��37?&LQ?��"?SZp37� 37,QL$12�_�637,",QL�\
�"�S12�@�Q�637%5�Q(7&X�U(*��%51237�$1',.��3�J����"��I�J�3415� g V �>#@-v%512�.12#@12�.(*�S(7&g12�@�b(*#@12�U(*)'��%B(7&g12�@�A�"�$15�6IKJ�37,"%QZp%5�6�
34:�:G����? � ��\m�"�$15('12�@����!c#�3412�.(*��%�Z ± V ± �cO ± V ±�² \gI*�"<7��%

!g � �
@ � � U

�
%2�"� � Z � ? \
�U(*%=Z � ? \

� ?� � �
�
�
� � �
@ �q� %2�"� � Z � ? \

� � �U(*%jZ � ? \
�g���8��!c#�3412�.(*�A&[(KJh12�@�P�RJ>J2(KJ ? �637�A-G�k%2(*,.<7��?A�U�>: ,"�"�6�.12,YL7O�I*�.<>�"�@I}Z[15('-G�P<7�RJ��.Y���?b-XLb%2#�- %512�.12#@12�"(*�v\��

�6Z ? \^� �
U �K%2�"� " � Z � ? \W� �

U �K%2�"� " � Z � ? * \ Z ± V�����\
�g���B37%TL>)':�15(712�_�H-e��� 3�<>�.(*#&JP(7&m12�@�H:MJ�(c�U��%2%P&[(*,",.(jLX%k&NJ�(*) �U�c: 37� %2�.(*��(7&PZ ± V�����\P&D(KJ�%2)937,", ? Oo37��?
I*�.<7��%

? � �
@ � �

' U�� � !g � �
@ � � �

U
�
� Z � $'& \

tk%TL>)':�15(712�"�637,",YL812�@�RJ����"%��@(712���"�@IX15(X-G�^I*37�"�@��?�-XLP�/�@(c(*%2�"�@I812�@�m(7:�12�_)T37,*12�")T�Uyz?@�6:G����?@���$1o,.��3�J����"��I
J�3415�7O*%��"���U�i12�@�h%237)'�h37%TL>)':�15(712�"�i&[(KJ�)�&D(KJ ? Lr37%�37,"%5(P(7-�1237�"����?�&[(KJ��U(*��%51237�$1 g Zp%5�6��Z ± V UKU*\5\/V -X(715�12��341�12�@�9:bJ2(7:G�RJ21 L ��� c + c � � ���X� ��� ��+ � � ���h(7&h12�@� { �6-�-v�"37� J2���6�":e�9I*#�3�J�37�$15�6��%�12� 341�12�@� J2��%2#�,"1
Z ± V�����\b34:�:v,"�.��%T15(|-G(712�E12�@��(KJ�?��"��3�J3L|37� ?C12����%5:v�@�RJ��"�637, { �6- - �"37�hJ�#�,.�7V��g�@��(*��,QLR?�� PG�RJ2�����U�
-G�61zLi�6����12�@�x1ML�(;�637%2��%}�"%A�"�E12�@�F?@�6Y � �.12�.(*�C(7& !g �|&D(KJA12�@�F(KJ/?��"��3�J>L Zp��(*�>yz%5: �@�RJ/�"�637,D\T<7�RJ�%2�.(*�
!g Z �5\m� g Z �2\ - c Z �5\/OvLX�@�RJ2��37%g&D(KJ812�@��%5: �@�RJ/�"�637,G<7�RJ�%2�.(*� !g Z �2\^� g Z �5\/VWF�h)'(j<7�r(*�{15(P12�@�PZ[(KJ�?��"��3�J3L�37��?�%2: �@�RJ��"�637,[\e:G�RJ��U�6:�1TJ2(*�B,.��3�J����_�@I$J�#�,"��%6OjL8�@�RJ2� ��� c + c � � �$�a�
j � � � �$��O7LX�.12�B12�")'�Uyz?@�6:G����?�����1W,.��3�J����_�@I�J/3415��% g Z �2\�LX� �"���BLi�g37�")d15(K(7:�12�")T�_%5�7V�tk%��"�B12�@� { �6-�- �"37�
�637%5�h37,",c�"�$15�6IKJ�37,"%�(>�6�6#&J>J��"��I8�"�QZ ± V ± �cO ± V ±�² \^#�:e(*��%2#@- %212�.12#@12�.(*��(7&�12�@�r:MJ2��%2����1W���@(*�_�U� ��� c + c � � �$�a�
j � � � �$�P��3=<7�F-G�6����?@(*�@�F37,QJ2��37?&L�Zp%5�6�J12�@�F34:�:G����?��.��\AV I ��%5�RJ212�.(*�E(7&�12�@�F(*#@12�U(*)'��%A(7&�12�@��%5�
�"�$15�6IKJ�37,"%h�_��15( Z ± V ± �cO ± V ±�² \XI*�.<7��%

!g � �
@ � %��"� � Z � ? \

' U�� ? �U(*%jZ � ? \
� ?� � �

�
�
� � �
@ �d� %��"� � Z � ? \

± � � ? �U(*%jZ � ? \



� � ��� "*��	)�T�|�T��� � � �������� ������' � �*� �7�
t8I*37�"�E12�@� ��(*�>yz,"�"�@��3�Jb?�� PG�RJ2���$12�"37,g��!c#�3412�.(*�E?@��%2�OJ��"- �"�@IF12�@���6<7(*,"#@12�"(*�;(7&�12��� �RJ>J�(KJ ? �637�E-G�
%5(*,"<7��?A�U�>37�U12,YL �

�6Z ? \m� U@� � ? �|%2�"�aZ � ? \c�U(*%4Z � ? \z�
%2�"� � Z � ? \ � U@� � ? * � %2�"�oZ � ? * \c�U(*% Z � ? * \z�

%2�"� � Z � ? *=\ Z ± V��>�=\

� �c: 37� %2�.(*�Q(7&hZ ± V��>�=\h&[(KJX%2)T37,_, ? I*�.<7��%g12�@�{37%TL>)':�15(712�"��-e��� 3�<>�.(*#&J

? � �
@ � ±

� � !g � �
@ � U ' U��

� Z � $'& \
LX� �"���F�"%{�"?@���$12�"�637,W15(�12��341{&D(*#�� ?F�"�x12�@�T-G�6I*�"��� �"�@Ib(7&�12���_%�%5���U12�.(*�aO���V��7VT��!c#�3412�.(*��%`Z ± V l>�4O ± V l7�*\/O
#@:G(*�H�U�>: ,.(KJ��_�@I812���g�U(*��%5��!c#@�����U��%^(7&G)T34N>�"�@IK1ML�({%��")': ,.�r37?>yz�@(>�g�/�@(*�"�U��%�&[(KJ^12�@�h12�")T�Uyz?@�6:G����?@���$1
,.��3�J/���"�@IDJ�3415�TZp%2�"���U� !g � g - c \/Vmtk%iLX�.12�`12�@� { �6- - �"37� J�#�,.�812�@�8:bJ2(7:G�RJ21 L ��� c + c � � �$�a� ��� ��+ � � ���
(7&i12�@�H:G�RJ��U�6:�1TJ2(*��J2���6�":e�HI*#�3�J/37��15�6��%K12� 341�12�@��J2��%2#�,"1'Z ± V��>�=\K34:�: ,"�.��%k15(A-G(712�x12�@�H(KJ�?��_��3�J>L�37��?
12�@��%5: �@�RJ��_�637,v<7�RJ/%2�.(*�aV

fW�"� 37,",QL Li��1TJ3L;15( (7:�12�")9�"%5��12���x,"��3�J����"�@I J�3415�x&[(KJA12�@�F%5: �@�RJ��_�637,8tk?�37�(J2(*�
,.��3�J����"��I J�# ,.�7O
�U(KJ>J���%5:G(*��?��"�@IX15(812�@�r����(*�"�U� �}� c + c � � �$�a� � c � � j � � � ����V)WF(KJ2N>�"�@Ik(*#@1�12���i3=<7�RJ�34I7��%^�"�bZ ± V ± �cO ± V ±�² \
34I*37�"�`?@(c��%^�@(71�J2��!c#��QJ2�h?@(*�_�@I�37��LH�@�6L;�_��15�6IKJ�37,_%6V E %2�_�@IP12�@(*%5�X37,QJ���37?&L���� �U(*#���15�RJ���?9�"�'37��37,YLc%2�_�@I
12�@��t8?�37�(J2(*�wJ/#�,.�PLX�.12�A�U(*��%21237��1k,.��3�J����"��IDJ�3415�QZ[15(T-G�K&D(*# ��?A�"�Q12�@��34:�:G����? � ��\/O>Li��(7-�1237�"�

!g � �
@ � %2�"� � Z � ? \

� � ? �U(*%jZ � ? \W� �U(*% � Z � ? \c%2�"�lZ � ? \
� � " �

� ?� � �
�
�
� � �
@ �q� %��"� � Z � ? \

U�� � �U(*%jZ � ? \  �
� ? �F�U(*% Z � ? \c%2�"��Z � ? \ �

Zp�@(715� 12��341`�_� -G(712�R<7�RJ�%2�"(*��%6Oi(KJ�?��"��3�J3Lw37��?C%5: �@�RJ/�"�637,�Om(7&P12�@��t8? 37� J2(*�!J�#�,.�ALi� %��")': ,QL~��3�<7�
!g Z �2\m� g Z �2\5\/V I 1gLX�_,",a�@(9,.(*��I7�RJX�U(*)'��37%k3T%2#MJ2:MJ��"%2�k12� 341837,"%5(912���"%h��!c#�3412�.(*��&D(KJg12���{�6<7(*,"#@12�"(*�A(7&
12�@�{�RJ>J2(KJX37,","(=LX%r&[(KJ837��37,YL$12�"�637,a%2(*,"#@12�.(*� �

�6Z ? \^� � � � ± � ? �J%2�_�GZ ± � ? \
%��"� � Z � ? \ � ± � ? *h�J%2�"�oZ ± � ? *=\

%2�"� � Z � ? *=\ � Z ± V��KU*\

tk%TL>)':�15(712�"�637,",YL`Li�KY ��?aO@#@:G(*�Q�U�>: 37��?��_�@I}Z ± V��KU*\h&[(KJX%2)T37,_, ? O 3�J2��,_3 �>3412�.(*�}(7&�12����&D(KJ/)
? � �

@ � ±
l � !g � �

@ � l
U Z � $�& \

�c(9&D(KJg12���{t8? 37� J2(*��J�#�,.�P12�@�{37%>Lc)': 15(712�"�K-G����3�<>�.(*#&Jh&[(KJX(7: 12�")T37,G12�")'�Uyz?��6:e��� ?@����1g,"��3�J����"�@I�J�3415�
g �_%8�"?�����12�"�637,l15(`12� 341k&[(*#���?�&D(KJk(7:�12�")937, ©/�4«@�]¬�7« ¬ ,.��3�J����"��I J�3415� g Z[LX���"�/� �_%X�"��?��6��? g � �� Oe%5�6�Z ± V l���\5\/Vmtk%WLX�.12��12�@�r:MJ2�6<>�.(*#�%�1ML�(#J�# ,.��%6O 12�@�r:MJ2(7:G�RJ21 L �}� c + c � � �$�a� c ��� ��+ � � ��� (7&v12�@�ht8? 37� J2(*�
J2���6�":e�iI*#�3�J�37�$15�6��%�12��341W12�@�*J2��%�#�,.1iZ ± V�����\�34:�: ,"�.��%�15(P-G(712��12���i(KJ/?��"��3�J>LK37��?B12�@�h%5:v�@�RJ��"�637,$<7�RJ�%2�.(*�oV

I 1��_%{!c#��.15� J2��)93�J2N 34-v,.�T12��341B12�@�`%��")': ,.�H:G�RJ��U�6:�1TJ�(*�S,.��3�J�� �"�@IwJ�#�,"�7O�LX� �"���J�637)T�`(*#@1B341{12�@�
-G(71515(*) (7&^12�@�H,.��34I*#@�H37)'(*�@Ib12�@�B12�&J2�6�H,.��3�J����"��I J�#�,.��%8�U(*��%2�"?��RJ2��? %2(`&p3�Jk�_��12�@�B�637%5�H(7&m��3=<c�"��I
�U(*��%21237��1h,.��3�J�� �"�@I1J�3415��%�O>37,_, (7&l3B%2#�? ?@���9�U(*)'��%i(*#@1iLX�.12� ��?@(*#@n6�P:G(*�"�$12%
	�37%r%5(c(*�b37%iLi�k37,_,.(=LE&D(KJ
(7:�12�_)T�"%5��?H12�")T�Uyz?@�6:G����?@���$1^,.��3�J����"��I�J/3415��%6V I 1��"%^�"�'37?�? �.12�.(*�'!c#��.15�g%23412�"%2&[37�U15(KJ>L'12� 341m�"�T3��c#�)�-G�RJ
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(7& �637%2��%�(*�@�h�637�'37�U12#�37,",QL�Y ��?B37�H�U�c:v,"�"�6�.1��U�c:MJ���%2%2�.(*�B&[(KJ�12��� J���,"3412�.(*� �UZ ? \�-G�61zLi�6���H12�@�h?�#&J�3412�.(*�
(7&>12�@�i,.��3�J����"��Ir%21234I7�i37��?{12�@�mI7�����RJ�37,"�.n�3412�.(*�{�RJ>J2(KJ�37�����.�6<7��?oO4��V��7V���!c#�3412�.(*��%iZ ± V l ± O ± V����>O ± V��>�4O ± V�� U*\]V

� 9e¬ 6 �T4  �r« �¥  6 «e£ ��£2 3 « 6 « 	 �Xª> .£U� V�WF�{���6��?��@(71VJ2��%21TJ��"�U1h(*#&Jg(7: 12�")T�"%23412�"(*�A341515��)':�12%815(T< 3�J3Lc�"��I
12�@��,"��3�J����"�@I�J�3415� g (*� ,QL7O�- #@1rLi�{�637��37,_%5(T<43�J>L`12����&[# ,",e&D(KJ�) g ��� c + c � � �$��(7&�12�@�{,.��3�J/���"�@I�J�#�,"�7V
�g���g37�")AO$37%�37,.Lr3�L>%6Oc�_%�15(�)T�_���")T�"%2��12�@�XI7���@�RJ�37,"�"%�3412�.(*�'�RJ>J2(KJ=O�- #@1�12���RJ2�gLX�",_,>-e�g,_�")T�.12%W15(�LX��341m�"%
37�/���.�6<434- ,.�7V*�>(T&[3�Jk37,",G�U�@37)': ,.��%X(7&�(*�@yz,"�"�@��,.��3�J/���"�@I�J�#�,"��%hL�����3�<7�B%512#�?��.��?}I*3�<7�H37��37%TL>)':�15(712�"�
J2��,_3 �>3412�.(*�R(7&K12�@�}�RJ>J2(KJ`(7&K12�@�}&[(KJ�) ? � � " � LX�.12��� � �4V I 19�637�C-G�}%2�@(=L8�;#�%2�_�@IFI7���@�RJ�37,
:MJ�(7- 34- �","�_%512�"�g3�J2I*# )'����12%X12��341

,"�")� .10 � ? Z �2\ � �>� ±7± �6�6� Z ± V��Kl*\
-8(�(*�>yz,"�_�@�h,.��3�J����"��I�J/#�,.�h�637�T<>�.(*,"3415��Z ± V��Kl*\��*V P�H12�@�g(712�@�RJi��37��? ��L��8��3�<7�k37,QJ2��37?&LB�����U(*#��$15�RJ2��?
%5�6<7�RJ/37,(J/#�,.��%kLX�.12��341K,.��37%51P12�@�H(7:�12�")T37,�:G(=Li�RJ ? � � " � V{�g����(7:�12�_)T37,l(*�@yz,"�"�@�H,.��3�J����_�@IzJ�# ,.���"%
12�c#�%h(*�@�KL8���"���QI*�"<7��%X37%TL>)':�15(712�"�637,_,QL ? � � - �/O�-v#@1hLX�.12�Q12�@��%2)T37,",.��%21i<437,"#@�K(7&;��:G(*%2%2�.- ,"�7V

�X�@�X&p#����U12�.(*� ��� c + c � � ���o�"�912�@�8,.��3�J/���"�@I1J/#�,.��%m�_%m37,",.(jL���?b15(H?@�6:G����?'(*��,YL'(*�912�@� � 6 	7« (7&o12�@�15��37�/�@�RJHY���,"?��~� � Q � O��@(71B(*�w�.12%�)934I*���.12#�?@�7OW%2�"� �U�9(712�@�RJ2L8�"%5�`�"1�L�(*# ,"?~?���%2�OJ��.-G�T3�%2�.12#�3412�.(*�
LX���RJ2���U(*��%2�"?��RJ�34- ,QLb)'(KJ2��12��37�'�5# %51h12�@��37� %5L��RJ/%��BZ � \m� %5I*�l� � Q � ��(7&W12�@��15��37�/�@�RJK3�J2�{#�%5��?}&D(KJ
#@:a?�3412�_�@Ih12�@�m:v3�J�37)'�615�RJ�%�(7&�12�@�i%512#�?@���$16V K�@�m�637�B��37%2�",QLK%5�6�i12��341�#�%2�"�@I8#���3�<437�","34-v,.�m�"�@&[(KJ�)T3412�"(*�
�"� ?@�6��?�<>�.(*,"3415��%TZ ± V��Kl*\/Vz�>#�:�:G(*%5�7Ov&[(KJ��"��%21237���U�7OaL��HLi(*#�,"?x�U(*��%2�_?@�RJK%5: �@�RJ��_�637,l(*�>yz,_�"�@� J�#�,.��%6Oa��V��7V
Z ± V l �*\h(KJBZ ± V l �*\/Ov37� ?})T34N7�{12���K&D(KJ2-v�"?�?@���Q����(*�"�U�

g �}� ��+ � � ���l� � � � ���U(*%jZ � ? \ ��%2I*�lZV�@\
�U(*%jZ � ? \

WF�}Li(*#�,"?|12����� Y ��?w&[(KJT12�@�}�U(KJ>J2��%2:e(*� ?��"�@I���!$# 3412�.(*� Z ± V ± l*\9?@��%2�OJ��.-v�"�@I�12���}�6<7(*,"#@12�.(*�|(7&P12�@�
�RJ>J�(KJ ? &[(KJ ¤%$�& � �� � ? �d� � � � � � ���U(*% Z � ? \ �x%5I*�lZV��\z� � �

U���%2�"�aZ � ? \c�U(*%4Z � ? \
Z[LX�"12�`3=<7�RJ�34I7��%X37%h37,.Lr3�L>%g�637,"�6# ,"3415��?bLX�.12�b12�@�K?��"%51TJ/�.- #@12�.(*� Z ± V"� ± \5\i&NJ�(*) L8���"���Q�.1i&[(*,",.(=L8%6Oc#�:e(*�
#�%��"�@IB12�@� B 37#�%�%2�"37�A�"�$1TJ2�6IKJ�37,"%X?@(*�@���"�Q12�@��34:�:G����?�� � ��� � ? �q� 1237�lZ � ? \U��
�g� �"%i:MJ2(>?�#��U��%r�U�>:e(*������12�"37,l?@���63�LQ(7&W12�@�K�RJ>J2(KJ=O�37��?A12�c#�%g�"��?��6��?Q<c�.(*,_3415��%{Z ± V��Kl*\/V

��34N>�"�@I`�_��15(A37�6�U(*#��$1P12�@�DJ���%51TJ��"�U12�.(*� %X(*�x3�<437�","34-v,.�B�_�@&D(KJ/)T3412�.(*�aOe37��?x37��12�"�6�": 3412�"�@I`12�@��&[(KJ�)
%2#�- %5��!c#@����1��U�>:MJ2��%�%2�.(*��%mLX�",",>1234N7�7O>Li�XL$J��"15�g12�@�g&p#����U12�.(*� ��� c + c � � ���^Z[LX���"�/�TLi�XLX�_,",>-G�h< 3�J>L>�"�@I@O
37��?QL8���"���QLi��LX�_,",G37,"%5(T37,",.(jL�15(9��3=<7��37�A�U�>: ,"�_�6�.1r12�")'�Uyz?@�6:G����?@��� �U���K\i�_�Q12�@��&[(*,",.(=L8�"�@IH&D(KJ/)

g ��� c + c � � �$�o� � c � � Z�� � �2\ �"& � o �
c � " Z�� � �2\ �"& � q � Z ± V�� ± \

� 
 41��� :<�����#�! ,-� �  ��� 9'��&� 3%� (@�=" ,1 9, � �� 9���!3 '1�� �! 2���9 9�-����3 '�� E�
	 � "@����3#:<��'�(�� 3%� "%'  ��-�����*� ��� �� � ,1 9�! 2' ,1 2'��9 ) :L �#"@'�,-��3%� ��41 ,- 9�! 9' ,- 9'��2 3 ' � ��'��� �
K
���
�
U��T� � :L :<����4

):<�*��4�3 /-�<��3 ��� 3��T(  2'� 2�="@���*� �
)
����'��2 �P���<�*���� 9� � � /1� � ��3��� � /1'��2����3%'?3�� ��� �� 

E



� � ��� "*��	)�T�|�T��� � � �������� ������' � �*� � 

I &l(*#&Jh,.��3�J/���"�@I J�#�,.�k�"%i(7&�12���kI7�����RJ�37,G&D(KJ/) Z ± V��*\/OvLX�.12�@(*#�1i%5:v�@�RJ��"�637,e�@(KJ�)T37,_�"%23412�.(*�aO$12�@���U(*#@: ,"��?
��!c#�3412�.(*��%BZ ± V ± �4O ± V ± U*\P?@��%2�OJ/�.-G�K12�@�{)T37�OJ2(*%��U(7: �"�{?MLc��37)9�"�6%6V�f�(KJ812�@�B%5: �@�RJ/�"�637,<J�#�,"��%�Z ± V l �cO ± V l �*\
Li�k� 3�<7�k12�@�8%2�_�@I*,.�g)T37�OJ2(*%��U(7: �"�8��!$#�3412�"(*��Z ± V ± l*\/V � (712�FZ ± V ± U*\�37��? Z ± V ± l*\i��(=LC37�6!c#��QJ��X12�@�8&D(KJ�)�� � ? �d� �

�K%2�"�oZ � ? \ � � ZV�W� � �G\ j � �$�"� � Z�� � �2\��W� � ZV�W� � �a\ j � �N�$�"� " Z�� � �5\��
� �
U �

� jv� ���"� �� Z�� � �2\���� �
U �

� j � �N�$�"� �" Z�� � �5\���� Z ± V��7�*\
LX�"12�P12�@�m#�%2# 37, %��@(KJ21uyz��37��? � �
�U(*%=Z � ? \o37��?PLX�.12�K3=<7�RJ�34I7��%W�637,"�6#�,"3415��?�LX�.12�P12�@�8Z[12�_)'�Uyz?@�6:G����?@���$1/\
?��_%51TJ��.- #�12�.(*��Z ± V"� ± \/Vr��(9%2�")':v,"�.&vLT�@(7123412�.(*�ALi�{�@(jL �"�$1TJ2(>?�#��U�P12�@�K1zLi(9&p#����U12�"(*��%( � �wj � �$�_�9Z�� � ��\���¯�Z�� � �5\ ( � � j � �$�MZV��� � �a\¥�9Z�� � ��\^� G�Z�� � �2\
37��?F�������U�7Ol#�%2�_�@I`12���T%TLc)9)'�61TJ>L � � Z�� � ��\k�q� � Z � � � �N��\/Oo��!c#�3412�.(*�RZ ± V��7�*\�37�6!$#��YJ2��%P12�@�'�U(*)': 37�U1
&[(KJ�) �� � ? �d� �

�K%2�"�aZ � ? \ ( � ��� G}Z�� � �2\�� �hZ�� � �2\�� �
U � ¯�Z�� � �2\�� �� Z�� � �2\��

� �
�K%��"�aZ � ? \ ( � � � G}Z � � � �2\�� " Z�� � �2\��W� �

U � ¯�Z � � � �5\�� �" Z�� � �5\�� Z ± V�� �*\
�>�_���U��12���RJ2�'�"%X(*� ,QL}(*�@�'?&L>��37)T�"�637,�<43�J��"34- ,.�7OG12�@�H�RJ>J�(KJ ? Oa(*#&JP(7:�12�")T�_%23412�.(*� :MJ2(7- ,.��) �"%P%5(*,.<7��?
-XL`12���&��IKJ2�6��?&L 	MJ2���6�.:G�KLX� �"���A�@�RJ����"��<7(*,"<7��%h&[# ���U12�.(*��37,a?@�RJ/�.< 3412�"<7��%��

� � � � � � �
� � � Z�� � �5\  � ?� � � � �

� � " Z�� � �2\  � ?� � � ���

LX�"12�Q12�@�{%5(*,"#�12�.(*�
� � Z�� � �5\^� G}Z�� � �2\

� ¯�Z�� � �2\ � " Z�� � �5\m� G}Z � � � �5\
� ¯�Z � � � �5\ � � � Z � � � �5\

�>#�- %512�.12#@12�"(*��(7&i12���"%K%5(*,_#@12�.(*�x�"�$15(SZ ± V�� �*\kI*�.<7��%K12�@�T�U(KJ3J2��%5:G(*��?��"��Ib,"3=L ?@��%2�OJ��"- �"�@Ib12�@�'(7:�12�")937,
�RJ>J�(KJg�6<7(*,"#@12�.(*�}(7&hZ[(KJ/?��"��3�J>Lb37��?A%5: ���RJ��"�637,D\m(*�>yz,"�_�@�
J�#�,.��%��� ?� � �

�
�
� � �
@ �d� �

�K%2�"�oZ � ? \c�U(*%4Z � ? \ ( � � G � Z�� � �2\
¯�Z�� � �5\

� �c: ,_�"�6�.1r�637,"�6#�,"3412�.(*�}(7&�12�����"��15�6IKJ/37,"% G}Z�� � �5\r37� ?�¯�Z�� � �2\KZp%5�6��34:�:G����?�� � \�I*�"<7��%��
G�Z�� � �2\^� %2�"�aZ � ? \

U�� � " O
� � � � � ��� � W � � X

¯�Z�� � �5\^� � " O
� � �

U ' U��
�p�U�B�RJ2&  � - ' UW1237�lZ � ? \ � �

LX�.12�9LX���"�/�9Li�8Yv��37,",QLB(7-�1237�"�Q37�`�U�c: ,_�"�6�.1^�U�>:MJ2��%2%��.(*�9&[(KJi12�@�8(7: 12�")T37,v&D(KJ�) (7&o12�@�P,.��3�J�� �"�@I1J�# ,.�7O
<>�"3}Z ± V�� ± \/OG37%gLi��,",a37%g&[(KJg12�@��?&L>��37)T�_�637,a,"3�L ?���%2�OJ��.- �_�@I�12���{�U(KJ>J2��%5:G(*��? �"�@IB�RJ>J2(KJg�6<7(*,"#�12�.(*� �

g ��� c + c � � �$� � �
@ � � U

�
c 1237��Z � ? \�� " O

� � � � @�� � � W � � X
�U��%5I*�oZ�� ��\M�RJ2&  � � �.- ' UW1237�lZ � ? \ � Z ± V�� 
7\
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