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D*��C�PB�>� 6S� k � `baB��9d�:��=]PS;X=H�f;�aB��5b�&;��.�T����9�9J;>�H�>C���; � �>=�G ���/= 3 �]� `baB��/�:�HGm��?};����>�.pE� ��=]G ;>aB�49���� ;b��?OpE��[S��;��:pI;>=�;�aO�4����C�a};.�*79��:�<;��>=�?�Q5����>�
pB��;��:�<;>�.pt�&; 0 6B� � ◦ �/�.��G 9���� ;Ig����/= 3 ����? ;>aB� cB�d�<;>PB���~i��H?Op cO��=�;�=�?�Q��&;3 �H�>��=]POQ\��?BC�9��.Q\�/��; 5J����? 6Hu ◦ �H?�p �]� ◦ �/�.�HG ����C]a];4g �/��;�5��.��?E;�aB�fC��>���.?pO��Q�aB�.p 9���?B�:Q��B�/��9�=&5 ��? ;>aB��cB�d�<;>PB���~i<�Ro4��GX�.?OQ���=]?OQs����� C]� 3 ��?���? GIG��

�X��� ���	� � �t�
��� �,�� � �i� �

`baB� QT;>�H?�pB�H�Fp 3 �]��PBPOG Q>���H;T;>������?BCA�>aO��G �/����5b��Q���=�?OQT;��>PO�<;>�.p � �>=�G QT� 3 ���F�H9��>��?BC]Q.�`baB��GI�dpBpS9����>��?OCX5J��QbGI�]pS��=H���H9�PBGI��?B��PBG ��?Op 3 �.�T;>���.�H9�9�� ����?};��>�.p��&;s�/�.��G�aB����C�a};5s��;�a����>�.�<;F�H?BC]PB9����\5s��?OpS=&5 =�?E�:���FaEQ��dpS��=��#;�aB�f�/�:�HG ��`baB�f5s��?OpS=&5�QQTc��H?B?B�:pX;�aB�
� PB9�9f�H?BC]PB9d�H�X�F�H?OC��

(12.5◦ < θ ≤ 165◦)
���.���:Q�Q����O9�� ;�=h;>aB�AQ�c/�.��;��>=�GI��;>���FQ���`baB�.���

5����>��?B= 3 ����PBPOG ��=]PBcB9���?OC]QJ;�=X;>aB��Q�c/�.�<;>��=]GI��;��.�>Q��W�>�H;�aB�.���W;�aO��5s��?OpS=&5�Qb5��.������= 3 Y���>�.p�5s��;�a +��H?OC��.Q 5s� ;>a ;�aB��? g��O� M]u�GIGEi��H9�PBGI��?B��PBG�� =���9�Qqg 5saB�d�>an�.�HPOQ��.p QT=]GI�
��?B�.��C]�E9�=]Q>QJ� =����FaO�H�>C��:p c��H��;��d��9��.QbcO��Q>QT��?BC ;>aB�>=�PBC�a ;�aB�.G i<�
`baB�J5J�H;��������H9�9];>����C]��;*5J��Q,cO9��]���.p ��?OQ��dpS�;>aB�bQ>���H;T;��.����?BC �>aO��G �/���:� N ? ;�aO��;>����C]��;�����9�9 �5J�H;���� 5J�]Qf� =��F���.pA;�aO��=]PBC�a 3 ����;��d���H9�Q�9���;>Q4;�= � =��>G ;>aB���.� +��H;�� 3 ����;��d����9 �#�>�.�<;F�H?BC]PB9d�H�� =���9dQ���`baB�.Q��I� =���9dQ�5��.��� Q�;F�H�B9�� pSPB�E;>=tQ�PB�T���]���X;>��?OQ���=�? ��?Opj;�aB���]pSaB���>��?����I=��J;�aB�
5J�H;�����;�= ;�aB� Q�;F�H��?B9��.Q>Q�Y Q�;>���.94c/=�9��.Q.� `baB�h5J�&;>�����4��=]?];>��?WPB=�POQ�9�� cOPBGIc��:p�� �>=�G��
�>�.QT�.� 3 =]���J=�PS;FQ���pS� ;>aB��Q>���H;T;��.����?BCI�FaO�HG �/�����ScO��Q>Q��.p ;�aO��=]PBC�a��XaB�.�H;s��[B�>a��H?BC]���J��?];>=;�aO��;F�H�>C���; ����9�9 �#�H?Op ;>aB��? �O�]�>K���?];>= ;�aO� �>�.Q���� 3 =����.��e�9�9*cO�H��;>Qf��?j��=]?];F���<;45s��;�at;�aB�5J�H;����s5��.����GE��pS��=H��QT;>����?B9��.Q>QsQ�;>����9 �
1 ?O����;�aB��;F�H�>C���;�� =���9�Qf5����>��� =��>GI�.p �O;>aB��;�aB�d�FK}?O�.Q>Q�=H�\;�aB��� =]��9dQ���?O���>�.�]QT�:p�5s� ;>aA;�aB�cBPBGIcAQTc/�.�.p PBc ;�=E�XGI�H[S��G PBG 3 ��9�PB��5saB���Fa pS�.c/��?OpS�:p �.Q>Q���?];>����9�9��E=]?�;>aB��pS��GI��?SYQ���=]?OQ�=���;>aB��Q�9�� ;FQ�;�aB�>=�POC�aX5saB�d�>aI;�aB��5J�&;>���RcO��Q>QT�:p�g�Q�����D*��C�PB�>��6S� u]i��*e ;>���FaB=]GX��;��.�
GI�.��Q�PB�>�.p�;>aB� cBPBGIcjQ�c/���.p(�4e +O=&5 GX��;������/9�=S�.�&;��:p PBc�Q�;>���:�HG =��\;�aB� ��?};��F�H?O����;�=
;�aO� Q>���H;T;��.����?BC��FaO�HG �/������GI�:��Q�PB���:p�;�aB� +O=&5 �>�H;��]�f`baB��;>����C]��;�Y�;>aB���FKW?B�.Q>Q�QT;>���B��9���;��
5J�]Q*GX=]?B��;�=]���.p ��=]?];>��?WPB=�POQ�9����W��GI�.��Q�PB�>��?BC4;�aB�:QT�bcO���>��GX��;��.�>Q'(~��e ��=S=�9����*5J�]Q*POQ��.p
;�=EK�����c�;�aB��5J�H;��.�s�H;��I��=]?OQT;>�H?};b;��.GXc/�.�>�H;�PB�>���
e ��=�?S �C�PB�F�&;>��=]? 5s� ;>a ;>aB���.� ��pB��?];>���.�H9�5J�&;>�������H9�9�QX5J�]QXP�QT�:p ��5s��;�a �.�]�>a�5J�&;>�������H9�9
?B=�GI��?O�H9�9�� 0 6]�XGICW�H��G 2 g��O� 0 6��I��G ib;>aB�d�>K��{�H?OpA=]������?};��.pt�&; M}6S� � ◦ ;>= ;�aB� ��?O���dpS�.?];�/�.��G pS�����:�<;���=�?
g�Q�����D*��C]PB��� 6S� kHi<�q`baB�dQX��=]?S OC�PO�>�H;���=�? 5J��Q �/��;�;����X;�aO��? � Q���?BC]9��
5J�H;��������H9�9B;�aB�>����;���GI�.Q���Q\;>aB�d�>KX�/�:����POQT�s;�aO�f��?B�.��C]� 9�=]Q>QR��?E;�aB��;F�H�>C���;R5J�]QR���:pSPO���:p{�
`baB��� =]��9*�H?BC]9��:Qs5����>��=�cB;���GX�dQ��.p 5s� ;>aA�>�.Q�c/�.��;s;�=E;>aB� ��c/����;�PB�>�.Qs=H��;�aO� Q�c/�.�<;>��=]GI��Y
;��.�>Q��H?Op ;�aB�I;��F� ���.�<;>=��>���:Q4=��;�aO�I� ���.��;��:pjcO�H��;��d��9��.Q��(Q�= ;>aO�&;�?B�.� ;>aB����;>aB�EQ>���H;T;>���>�.p
f'UZ; 58BGEGA=@_14;=14@,EC/?-0DsBG@)58E?EG14/GA=D<YlQS/G-07 EGH<1
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D,��C�PO���q6B� u�� �RPBGIcSY Q�c/���.pn����9����B�F�&;���=]?(��`baB�j;F�H�>C���; ;�aB�d�>KW?B�:Q�Q�5b��Q
�H?O��9��SQ��.p��}��9�=W=�KW��?BC��&;��.9��:�<;��>=�?��H?Op cO��=�;�=�?^�>�H;��.Q ?B=��>GE�H9���Q��.p ;>=
�/�.�HG���PB���>��?};.�\`baB�4;��>��C]C��.���>�H;��.Q���?O���>�.�]QT�:pE5saB�.? ;>aB� 5J�H;��.� +O=~5���?SY
���>�.��Q��.p�Q���?O����;�aB�b5J�&;>���,� =]��9dQ*���:����GX��;�aB�d�FK����:�*`baB��;�aB�d�>KW?B�:Q�Q*�>�.�]�>aB�:p
�H?h��Q��WGIcS;�=�;��d� 3 �H9�PB�X5saB�d�>aqpS�.c/��?OpS�:pjPBc/=�?j;�aB�EpB��GI��?�QT��=�?OQ�=H�;>aB�QT9�� ;FQf��?t;�aB� �>�.Q���� 3 =����:��e 3 ��9�PB� =�� 0 6�� �X� =��f;>aB� 5J�&;>��� +O=&5 5b��Q4�>aO=HYQT�.? ��Q���?q=�cS;>��GE��9\;>�>�]pS��YZ=� �/��;�5��.��? GE�&[S��G PBG � =���9R;�aB�d�FK}?O�.Q>Q���?Op
GX��?B��G PBG cBPBGIcAQ�c/���.p(�

��9��.��;��>=�?OQs?B=]�s;�aB� K}?O=S�>K��:pWYZ=�PS;�cB��=�;�=]?OQb5J��?];f;�aB�>=�PBC]a � QT�:��=�?�p 5b�&;��.�T����9�9{� =]�f��?}�
=H�/;�aB�sKW��?B��GE�&;>���.�H9BQ���;�;���?BC]Q.�*`baO�J� =]��9dQ�5J���>�b��9�9S��pB��?];>���.�H9 � 0 64GIG 5s�dpS� �}�H?Op C]PB�dpS�.p�}��c/=}Q�;FQb5saB�d�>a 5����>��6 GIG × 6 GIG �
`baB��pS��c/�.?OpS��?����s=H��;>aB�b;>����C]��;*;>aB�d�>KW?B�:Q�Q\PBc/=�? ;>aB�s5J�H;����>cBPBGIcIQ�c/���:p 5J��Q�GE�HcOc/�.p
�}��9�=W=]KW��?BCX�H;J;>aB��QTc/�:�<;>��=]GX��;��.�bQ���?BC]9��:Q�;��>��C]C����J�F�&;>�.Qb�&;�pS� �#���>��?};b;>�]�>aB=]GI��;��.�sQT��;TY
;���?BC}Q�g�Q�����D*��C�PB�>��6B� u}i<� 1 PS;b=��,��=�?O�����>?E� =]�J;�aB��9���� ��;>��GI��=�� ;�aB��5J�&;>���>cBPBGIc��S� ;s5J�]QpS�:���dpS�.p ?B=H;X;�=jcOPOQTa ��;X;�=j��;>QX9���GI��;.� `baB� ��[Sc/���>��GI��?};XcBPBGIc�Q�c/���:p ;>�]�>aB=]GX��;��.�
Q���;T;>��?BC�5b��QR�FaB=]Q���?X;>=��/� 0 6�� �f;>=�K��.��cI;�aB�f5J�&;>�������H9�9�QR��Q\;�aB�d�>KI��QRc/=]Q>QT���B9��s5s� ;>aB=�PS;�>��Q�KW��?OC ;�aB��cBPBGIc(�
efQ�;�aB� ��9��.�<;>��=]? �/�.�HG����H�>�����.pE� 9d�H�>C��f��GX=]PB?];J=H� c/=~5J�����]9�=S�.�H9���Q��.p 3 �Hc/=]���dQ��&;>��=]?I��?;�aO�s5J�&;>�������H9�9�Q�5J�]Q���?�pSPO���:p{��`baO��Q 3 ��c/=��>��Q>�&;���=�? ���:QTPB9�;��:p ��?X�>�.pSP����.pX5J�&;>���RpS�.?OQT��;����;�a��&;R��Q��H� �.5����\;>����C]��;�?}P���9���� � N ?X=��FpS�.�,;>=�9�=W=�K�� =���;�aB�dQ\���#�.��;���;�aB�s5J�H;����>cBPBGIcIQTc/�.�.p5J�]Q aB�.9�p���=�?OQT;>��?];��H?Op���Q>����?^5s� ;>a���?O���>�.�]QT��?BC �/�:�HG���PB���>��?};�5J�]Q c/�.�T� =]��GI�.p(�
@WGE�H9�9(���#�.�<;FQ�g ≤ 5 � iJ5J���>��Q����.? ��QJ;�aB����PB�>���.?];s5J��Qb��?O���>�.�]QT�:p{�
`baB�\;F�H�>C���;(����9�9�5J�]Q(�s�/=:[

20 × 15 × 10
��G 3 �,`baO�R��?};��F�H?O����H?Op���[S��; 5s��?OpS=&5�Q{5J���>������F��PB9d�H��g�M �XGIG ��? pS�d�HGI��;����<iJ��?Op GE��pS��=H�RkH�

µ
G�;�aO���FK��/���>�W9�9���PBG �BQ�= ;>aO�&;s;>aB���

��=]PB9dp�5s��;�a�Q�;F�H?Op�;>aB� aB��C]a �/�.��G ��PB�>�>��?];I5s��;�aB=]PS;IGI�.9 ;>��?BC�� `baB� Q��dpS��5s��?OpS=&5�Q��
5saB�d�>a ;>aB�AQ>���H;T;��.���:p��.9��:�<;>��=]?OQI�H?Op KW?B=B�>K��:pWY =]PS;XcO��=�;�=�?�Q cO�]Q�Q��.p�;>aB��=]PBC�a��5J���>�
GE��pS��=H�\6]�

µ
G�;�aO���FK QT;>����?B9��.Q>QsQ�;>����9 �

`baB��=]PS;��.�b;F�H�>C���;��FaO�HG �/�.�s5J�]QbGE�H��?];F�H��?B�.p�PB?OpB��� 3 ����PBPOG�;�=E�>�.pSPO������?O���>C�� 9�=]Q>Q�H?�p G PB9 ;>��cO9��XQ��.�&;T;>���>��?OCE=H�\�/�.��G �.9��:�<;��>=�?�Q���Q>���&;�;��.���:p���9��.��;��>=�?OQf�H?Op � � �:�<;>�.pAcB�>=HY
;�=]?OQ.�A` =t�.?OQTPO���E;�aO�H; ;�aB� ;>����C]��; ����9�9�pS�dp ?B=H; GX= 3 ��pSPB�>��?OCA� 3 ����PO�&;>��=]?��*� �Tc/=]QT;Q>���H?+�45J��QJc/�.�T� =��>GI�.p{�\en9�=~5bYZ��?];��.?OQT��;��E�.9��:�<;>��=]?��/�.��Gr5b��QJcBPB�>c/=]Q���9��EGI��QTYZQT;��.���>�.p
aB=]��� ��=]?];>��9�9�����?OQT�dpS� ;>aB�t��GIcS;������.9�9�;�=�Q����A��� ;�aO�A5b�&;��.�T����9�9�c/=]QT;>QE5��.���AaB� ;:�)��=
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nominal 45o particle trajectory
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I

O[mk,.79l@)c0+x*l°,=09)#7+OR@Ä8O/M Æ ´j>/;8)#fw,=09>/*�:t³
�%Ogmk,.79l@)#0�x*l°,=09)#7+ORPRbO/M Æ ´j>/;8)#fw,=09>/*�:t³ +
II
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II

h4*c?P;P0�O[mk,.79l@)#0�x*l°,=09)#7+OR8M@O Ä@Ä ´j>/;8)#fw,=09>/*�:t³ −
II

O[mk,.79l@)c0+x*l°,=09)#7+OC])+* k MPM@O Ä@Ä �t� � *#,@-S>/U87d,=03>/?P;rO�mk,.79l@)c0+x*l°,=09)#7+OMqRbO Q@Ä �%� � *#,.-/>/U87d,=03>/?@;¢O�m',@73lP)c0+x*l°,=03)�7�OM Æ O � Æ ´j>/;8)#fw,=09>/*�:t³ +
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h4*c?P;P0�O[mk,.79l@)#0�x*l°,=09)#7+O
C])+*�¶ Ä4O ÄPÄ ´j>/;8)#fw,=09>/*�:t³ −

I
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mT28)�*c?P7379)�*c03)+HaX<>/)#-\H
Ycor

! 0328)�:3_8U4:3*#73>/5b0�»F79)�,@- ¼e>/:Z:3_8585473)�:9:3)�H�>S;°0928>\:Z:3)�*L09>S?P;�Bs?@7*c-\,.79>S0ÅXBiV��,@:!Hb)#½4;8)+HJ,P:
Ycor =

(

1 +
YĀ

YA

)

· ỸA

! �6OSM~i
�!28)#79)

ỸA
��,P:`0328)J73)+,.-VXK>S)�-/H ! Bs79?@f (!)�l@>/?@;ºE4i`�!24>/*d2ºUW)#-/?@;8lP)�H°03?N0328)�>/;P09)#79^=,.-?.B

Emiss
0924,=0���,@:�:i03_1Hb>S)+Hyh

YĀ

��,P:]0928)Y79)�,.-kXK>/)#-\HN?.B�,.-/- 16 Â (e, e′p)
*924,@;8;8)#-\:6Bs?@7

−70 � )�� < Emiss <
M Æ Ä � )���>/;J(!)�l@>/?@; Ā

,.;1H
YA

��,P:
0928)�*c?@7979)�:i5W?@;1Hb>S;4lZX<>/)#-\HBs?@7t(t)#l@>/?@;oE`O4mT24)#X��V)#79)j>S;J03_879;oH8)c½4;8)+HJ,P:
ỸA = ỸA,fg − w · ỸA,bg

! �6O R]i
YĀ = YĀ,fg − 440 · g

! �6O Q]i
YA = YA,fg − w · YA,bg

! �6O �Wi
�!28)#79)J0328)�:3_8U4:9*c79>S5b0Z»FBsl=¼J>/;4Hb>\*#,=09)�H Bs?@79)#l@79?@_8;4HºX<>/)#-\H�,.;1H�»iU8l.¼�>/;4Hb>\*#,.03)�H�U4,@*dÀ<�l@79?@_8;1H�X<>/)#-\HyO

w
!
= wfg/wbg

iZ��,P:`0928)J�V)�>SlP2P0eH8)c03)�73fe>/;8)�HºU<X°0324)J:3>��#)�:%?@Bt0328)��m]Â � >/;P09)#79^=,.-\:t_1:i)+HyO
g
��,P:!0928)%U4,@*dÀKl@79?@_8;4H�½40 ! >/;�)�^@)#;P0d:]5W)#7jÄ8O Æ � )���itfe,PHb)03?�0324)

Emiss
:35W)�*L0973_8fÃ,.;4H¤0928)Y;K_8fZUW)#7 � �PÄ�*�,.fe)ZBs79?@f�0328)YB�,@*L0�0924,=0j0328)

Emiss�!>/;4Hb?q�G�T,@:tR@R@Ä � )����!>/Hb)PO
mT28)[l@)#;4)#79,@-qBs?@79fZ_8-\,VBs?P7r)�:i03>/fw,=03>/;8lT0928)[_8;4*c)�7i0d,.>/;P0FX]>/;�,�<_4,@;P09>�0FX

f = f(x1, . . . , xn)*#,@;JU1)��!79>�0303)�;o,@:
(δf)

2
=

n
∑

i=1

[

∂f

∂xi
δxi

]2 ! �6O Æ i
l�>S032

f = Ycor
hb0328)`:3)#79>S)+:�?.B'09)#79fw:TUW)�*�,.fe)

∂Ycor

∂ỸA,fg

= 1 +
YĀ

YA
;

! �6O � i
∂Ycor

∂ỸA,bg

= −w ·
(

1 +
YĀ

YA

)

;
! �6OVk�i

�PÆ



∂Ycor

∂YĀ,fg

=
ỸA

YA
;

! �6O ¶}i
∂Ycor

∂g
= −440 · ỸA

YA
;

! �6O ¾}i
∂Ycor

∂YA,fg
= − ỸA · YĀ

Y 2
A

;
! �6O/M�Ä]i

∂Ycor

∂YA,bg
= w · ỸA · YĀ

Y 2
A

.
! �6O/M@M:i

mT28)6_8;1*c)#7309,@>S;<0ÅXe>/;�)�,P*92 <_4,@;P09>�0FX
Y
>/:VlP>S^@)�;AU<X

δY =
√

Y
�!28>/-S)60328)6_4;4*c)�7i0d,.>/;P0FX

δg
>/;�0928)j½80

g
�T,@:Tl@>/^@)#;JU<X �yE,l�O4Ágvb58-/>/*#>�09-SXPh

Ycor =
(

ỸA,fg − w · ỸA,bg

)

(

1 +
YĀ,fg − 440 · g

YA,fg − w · YA,bg

)

! �6O/M+R�i
,.;1H

(δYcor)
2

=

(

1 +
YĀ

YA

)2

·
(

ỸA,fg + w2 · ỸA,bg

)

+

+

(

ỸA

YA

)2

·
(

YĀ,fg + 193600 · (δg)
2
)

+

+

(

ỸA · YĀ

Y 2
A

)2
(

YA,fg + w2 · YA,bg

)

.
! �6O/M�Q]i

Á <_4,.03>/?@;4:]�6O/M+R%,@;4H¤�6OSM+Q%�V)#79)�_4:3)�H�09?wHb)c09)#73fe>/;8)�H�0328)�73)+:i_8-S0d:�5879)�:3)#;<03)�H�>/;oEt5b�5W)#;1Hb>�vJC%O

� �



� ���������	��
 �

� � 	 � ��� � �¦� 	G�

pmiss
�4l �Vl IK>/f (t�TI

δ
(!�TI

! � )���� c i !�� i
� � M+¾ Æ ± M	�4O Ä � ± RbO Ä Ä8O Q �<¾ QPQ � O k ± R@R8O Q � O �
� ¶ RPR Æ ± M Æ O Ä � ± RbO Ä Ä8O Q@¶ � Q Æ RbO k ± RbMPOVk � O/Mk=Ä R �Wk ± M Æ O k M ± M@O Ä Ä8O � �<¾ QPQPRbO ¶ ± M�¾4O � Æ O ¶k.R R Æ ¶ ± M � O/M Ä ± Ä8O Ä Ä8O �P¶ � Q<RbM@OR ± M�¶4O Q Æ O kk � Q<R.¾ ± M�¶8O/M Ä ± Ä8O Ä Ä8O Æ M � QP¶ Æ O k ± M�¾4O Æ Æ O/Mk � Q � M ± M�¾8O Ä M ± M@O Ä Ä8O Æ ¾<R Q � ¾8O/M ± M~kbO ¶ �4O ¶
k=¶ QP¶ � ± M�¾8O � R ± M@O � Ä8O � R@¾ Q � ¾8OR ± M~kbO Q �4O k¶@Ä �<Ä Æ ± R.Ä8O/M Æ ± RbOR Ä8O � � � QWk=¾8O Æ ± M~kbO � �4O �¶PR �<Ä@¶ ± R.Ä8OR � ± RbO Ä Ä8O � ¾ � Q Æ Q8O k ± M � OSM �4O �¶ � � Æ Ä ± RbM@OR ¶ ± RbO ¶ Ä8O k=Q Æ Q � ¾8O Ä ± M � O Ä �4O Q¶ � �<¾@Ä ± R@RbO/M Q ± M@O k Ä8O k � ¾ QP¶ Æ O Q ± M � O Ä �4OR¶@¶ Æ Q Æ ± R.Q8O/M � ± RbO Ä Ä8O ¶8MqR QP¾@¶8OR ± M Æ O ¶ �4O Ä¾@Ä Æ R@R ± R@RbO ¶ � ± RbO Ä Ä8O ¶ Æ Q Q � ¾8O � ± M	�1O ¾ �4O Ä¾PR ÆPÆ@Æ ± R.Q8O � M ± M@O Ä Ä8O ¶@¶ � QWk=¾8O ¾ ± M	�1O ¶ Q8O ¾¾ � Æ ¶@¾ ± R�4O Q Q ± M@O k Ä8O ¶ � R �1M�Q8O Ä ± M Æ O � Q8O ¶¾ � Æ �P¾ ± R.Q8O � R ± M@O � Ä8O ¶@¶ � QWk �4O k ± M	�1OVk Q8O ¾¾@¶ � M � ± R�4O ¶ � ± RbO Ä Ä8O ¾8M � �<Ä}kKO Q ± M Æ OSM Q8O kM�ÄPÄ Æ ¾@¶ ± R�4O Æ R ± M@O � Ä8O ¾@Q<R QP¶@¶8O Ä ± M	�1O � Q8O ¶M�Ä<R � R@R ± R�4O ¾ � ± RbO Ä Ä8O ¾@¶Wk QP¶@Ä8O ¶ ± M	�1O Ä Q8O kM�Ä � � R � ± R Æ O Ä Q ± M@O k Ä8O ¾}k.¶ QP¶ � O ¶ ± M	�1O R Q8O kM�Ä � � Ä@Ä ± R�4O Æ M ± M@O Ä Ä8O ¾ � ¶ QWk �4O ¾ ± M	�1O Ä Q8O kM�ÄP¶ � R.¾ ± R Æ O/M Q ± M@O k Ä8O ¾}k.¾ QP¶@¶8O � ± M	�1O R Q8O kM@M+Ä � � � ± R Æ O � R ± M@O � Ä8O ¾}k Æ �<Ä@Ä8O � ± M	�1O Æ Q8O �M@MqR � M�Q ± R�4O ¶ � ± RbO Ä Ä8O ¾ � M QP¶ Æ O Q ± M	�1O Q Q8O kM@M � � R.Ä ± R�4O ¾ M ± M@O Ä Ä8O ¾@¾ Æ QWk�kKO Ä ± M�Q4O ¾ Q8O kM@M � Æ ¾@Ä ± R�4O Q Æ ± RbOR Ä8O ¾ Æ � QWk.RbO ¶ ± M	�1OSM Q8O ¶M@M+¶ Æ ¶ Æ ± R�4OR � ± RbO Ä Ä8O ¾ �<¶ QWk=Q8O Ä ± M	�1O R Q8O ¶M+R@Ä ÆPÆ Ä ± R.Q8O Æ � ± RbO Ä Ä8O ¾ Æ M Q �P¾8O Æ ± M�Q4OVk Q8O ¾M+RPR Æ ¾ � ± R�4O � Q ± M@O k Ä8O ¾@¶PQ Q � � O � ± M�Q4O ¶ Q8O ¶M+R � Æ � � ± R.Q8O ¶ Æ ± RbOR Ä8O ¾}k]k Q �P¾8O ¶ ± M�Q4O Æ Q8O ¾�����
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! � )���� c i !�� iM+R � Æ � � ± R.Q4O ¶ ¶ ± RbO ¶ Ä8O ¾ � � Q Æ Q8O � ± M�Q4OVk Q8O ¾M+R@¶ Æ �Wk ± R.Q4O � Æ ± RbOR Ä8O ¾ ÆPÆ Q � � O Ä ± M�Q4O � Q8O ¾M�QPÄ Æ ¶@Q ± R�1OSM Q ± M@O k Ä8O ¾PR@¾ QWk=¾8O Q ± M	�1O � Q8O ¶M�Q<R Æ R Æ ± R@R8O ¾ M ± M@O Ä Ä8O ¾ Æ � QPQPRbO ¾ ± M�Q4O Q �4O ÄM�Q � �<¶PR ± R@R8O Ä � ± RbO Ä Ä8O ¾ � ¾ QPÄ@Ä8O Æ ± M+R8O � �4ORM�Q � �<¾8M ± R@R8O R Q ± M@O k Ä8O ¾@Q<R Q4M�¶8O Q ± M�Q4O R �4O/MM�QP¶ Æ Ä}k ± R@R8O Æ ¶ ± RbO ¶ Ä8O ¾PR@¾ Q<R.¾8O Ä ± M�Q4O Æ �4O/MM	�<Ä �Sk.R ± RbMPOVk � ± RbO Ä Ä8O ¾@ÄP¶ Q4M�Q8O ¶ ± M�Q4O Q �4ORM	�KR � Æ R ± RbMPO Q R ± M@O � Ä8O ¾@QWk R@¾8M@O � ± M+R8O � �4O QM	� � �1M�¶ ± R.Ä4O � Q ± M@O k Ä8O ¾@ÄP¾ R}k�kKO ¾ ± M+R8O Æ �4O ÆM	� � �<Ä@Q ± R.Ä4OSM R ± M@O � Ä8O ¶}k.Ä R@¶@Ä8O Ä ± M+R8O ¶ �4O �M	�<¶ �KR Æ ± R.Ä4O � � ± RbO Ä Ä8O ¾8M+Q R@¶8M@O/M ± M+R8O Æ �4O ÆM Æ Ä Q Æ k ± M�¶4O ¾ � ± RbO � Ä8O ¾@ÄP¶ R@Q � O ¶ ± M@MPO � �4O ¾M Æ R QWk=Q ± M�¾4O Q Æ ± RbOR Ä8O ¾@Ä Æ R �P¶8O k ± M@MPO ¾ �4O ¶M Æ � Q � k ± M�¾4O R k ± RbO � Ä8O ¶}k Æ R Æ RbO � ± M+R8O R �4O ¶M Æ � Q � ¾ ± M�¾4O R Q ± M@O k Ä8O ¶}k]k R Æ �4O/M ± M+R8O R �4O ¶M Æ ¶ QPÄ � ± M~kbO � � ± RbO Ä Ä8O ¶ Æ R R8M Æ OR ± M@MPO � Æ O QM � Ä R � � ± M � O Q ¶ ± RbO ¶ Ä8O ¶ � � M+¶ �4O � ± M�Ä4O Æ Æ O kM � R QPÄ}k ± M~kbO Æ k ± RbO � Ä8O ¶8M+¾ RPR Æ O � ± M@MPO ¾ Æ O QM � � R@¾ Æ ± M~kbO R R ± M@O � Ä8O ¶@QWk R8M�Q8O/M ± M@MPO � Æ O �M � � R}k � ± M � O � Æ ± RbOR Ä8O ¶@ÄPQ R@Ä Æ O Æ ± M@MPO Æ Æ O �M � ¶ R Æ Ä ± M Æ O ¶ R ± M@O � Ä8O ¶@Ä<R M+¶@¶8OR ± M�Ä4O ¾ Æ O ¶M~k.Ä RPR.Q ± M	�1O ¾ � ± RbO � Ä8O k=¶PQ M&kKM@OR ± M�Ä4O � � ORM~k@R R@Ä@¶ ± M	�1O � Q ± M@O k Ä8O k=¾P¶ M Æ kKO/M ± M�Ä4O Ä � O �M~k� R8M�¶ ± M	�1O ¶ Æ ± RbOR Ä8O k � k M&kKM@O/M ± M�Ä4OVk � O QM~k � M+¶@Q ± M�Q4O Æ M ± M@O Ä Ä8O k=Q � M Æ Ä8O k ± M�Ä4O R � O ¶M~k.¶ R@Ä@¾ ± M	�1O Æ Æ ± RbOR Ä8O k �Sk M � ¶8OR ± M�Ä4O ¶ � O �mk,.U8-/)�C%O/M@x�(!)#-\,=09>S^@)J*c79?P:9:Z:3)�*L09>/?@;�Bs?@7YÀK>S;4)#fw,=09>/*�:%E�%O �8l �aBs?P73)#�l@79?@_4;4H�)�^@)#;<09:�����l ��U4,@*dÀKl@79?@_8;4H�)#^@)#;<09:��!IK>/f ��5824,@:3)c�Å:354,@*#)�;8?@73�fw,.-/>/:9,=09>/?@;oB�,@*c03?@7���(!�TI ��79)#-\,=09>S^P)Z*c79?P:9:t:3)�*c03>/?@;��
δ
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! � )���� c i !�� iM@MPM M~k � ± M�Q4O Q M ± M@O Ä Ä8O/M+R.Q Q}k Æ O Q ± R Æ O ¶ � O ¾M@M+Q R.Q Æ ± M Æ O Q R ± M@O � Ä8O/M	�PQ �PQPÄ8O Ä ± R Æ O � Æ O ¾M@M Æ R�Wk ± M Æ OVk � ± RbO Ä Ä8O/M�¶@Ä Q Æ ¾8O Æ ± R.Ä8O ¾ Æ O ¶M@M&k R.¶ � ± M � O ¾ M ± M@O Ä Ä8ORbM+R Q Æ M@O ¶ ± M�¾8O Ä Æ O �M@M+¾ Q Æ@Æ ± M�¶4O ¶ R ± M@O � Ä8OR�PQ Q@¶PQ8O ¶ ± M�¶8O � �4O ¶M+R8M Q@¾}k ± M�¾4O ¾ � ± RbO Ä Ä8OR.¶ Æ Q �<Æ OR ± M � O k �4O �M+R@Q � � M ± RbMPO Æ M ± M@O Ä Ä8O QPR.Ä Q}k.¶8O Æ ± M � O Ä �4ORM+R Æ Æ Ä8M ± R@R8O � Q ± M@O k Ä8O Q � R Q � Q8O/M ± M	�4O ¶ �4O/MM+R}k Æ R Æ ± R@R8O ¾ � ± RbO Ä Ä8O �<R.Ä QPR}kKO ¾ ± M�Q8O Ä �4O ÄM+R@¾ Æ �PÆ ± R.Q4O ¶ � ± RbO � Ä8O � � � Q8M+¾8O Ä ± M+RbO Q Q8O ¶M�Q4M � � Ä ± R Æ OVk � ± RbO � Ä8O Æ M�¾ Q@QPQ8O � ± M@M@O ¶ Q8O �M�QPQ k=Ä@Ä ± R � O Æ k ± RbO � Ä8O Æ ¾}k Q@ÄWkKO Q ± M�Ä8O � Q8O �M�Q Æ k �PÄ ± R]kbO R � ± RbO Ä Ä8O � Ä}k QPR@Ä8O � ± M�Ä8O k Q8O QM�QWk k � � ± R]kbOVk Q ± M@O k Ä8O � k � R.¾P¶8O � ± ¾8O ¶ Q8O QM�QP¾ ¶@¾ � ± R.¾4O ¾ Æ ± RbOR Ä8O k=Ä@Q Q@Q �4O k ± M�Ä8OR Q8O ÄM	�1M ¶@Q@¾ ± R.¾4O Ä � ± RbO � Ä8O k Æ Ä R.¾PQ8O Æ ± ¾8OR Q8O/MM	�<Q ¶ �PÄ ± R.¾4O Ä � ± RbO Ä Ä8O k�k.R R.¶ Æ O k ± ¾8O Ä Q8O/MM	� Æ ¶ �PÆ ± R.¾4O � M+Ä ± Q8OR Ä8O ¶@Q@Ä R]k.Q8O � ± ¶8O Æ Q8O/MM	�Sk ¶}k � ± R.¾4O � M+Ä ± Q8OR Ä8O ¶ �P¶ R]k.Ä8O k ± ¶8O � Q8O/MM	�<¾ ¶ � Æ ± R.¾4OSM k ± RbO � Ä8O ¶}k � R Æ Q8OR ± kKO ¾ Q8O/MM Æ M ¶ � � ± R.¾4OSM � ± RbO � Ä8O ¶@¶ Æ R Æ Ä8OR ± kKO ¾ Q8O/MM Æ Q ¶ � � ± R.¾4O � MqR ± Q8O Æ Ä8O ¾8M�¶ R�SkKO Ä ± kKO k Q8O/MM ÆPÆ ¶ � � ± R.¾4O � ¶ ± RbO ¶ Ä8O ¾ Æ Ä R.QP¾8O Ä ± kKO � Q8O/MM Æ k ¶@Q � ± R.¶4O ¾ ¾ ± Q8O Ä Ä8O ¾}k Æ R@R �4O � ± kKO/M Q8ORM Æ ¾ ¶ � ¾ ± R.¾4O Æ M+Q ± Q8O � Ä8O ¾ � � R.Q � O Ä ± kKO Q Q8O/MM � M k=¾}k ± R.¶4O R MPM ± Q8O Q Ä8O ¾ � � RbM � O Q ± kKO Ä Q8ORM � Q ¶8M+R ± R.¶4O Æ M+Ä ± Q8OR Ä8O ¾}k � RbM+¶8O Æ ± kKO Ä Q8ORM �<Æ k�k=¾ ± R]kbO ¾ � ± RbO Ä Ä8O ¾ � ¶ RbMPM@O Æ ± � O ¾ Q8O QM � k k � M ± R]kbO � k ± RbO � Ä8O ¾@¶ � R.Ä<RbO Æ ± � O k Q8O QM � ¾ k � Æ ± R]kbO Q M+Q ± Q8O � Ä8O ¾ � � R.Ä � O Ä ± � O ¾ Q8O �M~kbM k=Ä@¶ ± R � O � � ± RbO � Ä8O ¾ Æ ¶ M�¾PQ8O ¶ ± � O � Q8O �M~k.Q � ¾@¾ ± R � O � M+Q ± Q8O � Ä8O ¾ Æ k M�¾4M@O Ä ± � O � Q8O ÆM~k Æ k=Ä@¶ ± R � O � MPM ± Q8O Q Ä8O ¾ � M M�¾<RbO ¾ ± � O � Q8O �M~k]k � R@R ± R�1O ¾ k ± RbO � Ä8O ¾@Q@Q M~k�4O ¶ ± � O � Q8O kM~k.¾ � M+R ± R�1OVk MqR ± Q8O Æ Ä8O ¾PR.¾ M~k@RbOR ± � O � Q8O kM�¶4M � Ä@Ä ± R�1O Æ ¾ ± Q8O Ä Ä8O ¾ Æ ¾ M � Q8O ¶ ± � O/M Q8O kM�¶PQ Æ@Æ ¾ ± R.Q4O � ¶ ± RbO ¶ Ä8O ¾8M+R M � Ä8O Æ ± � OR Q8O ¾M�¶ Æ Æ RbM ± R@R8O ¶ ¶ ± RbO ¶ Ä8O ¶@¾}k M Æ RbO Ä ± � O/M �4O ÄM�¶Wk Æ R Æ ± R@R8O ¾ M+Ä ± Q8OR Ä8O ¾@Ä � M Æ M@O � ± � O/M �4O ÄM�¶P¾ �PÄ@¾ ± R.Ä4O R M+Ä ± Q8OR Ä8O ¶@¾@¾ M@M+¶8O ¾ ± Æ O � �4O ÆM�¾4M � Æ ¾ ± RbMPO � M+¶ ± �4OR Ä8O ¶}k=Ä M�QWkKOR ± Æ O ¾ �4O QM�¾PQ �4M	� ± R.Ä4O Q � ± RbO Ä Ä8O ¶@¾@Q M+R8M@O � ± Æ O Æ �4O ÆM�¾ Æ Q@¾@¶ ± M�¾4O ¾ ¶ ± RbO ¶ Ä8O ¶ �PÆ M+R@Ä8O Q ± Æ O Æ �4O �M�¾Wk Q@¶ � ± M�¾4O � MqR ± Q8O Æ Ä8O ¶@¶ � M@M+Q8O � ± Æ O Q �4O kM�¾P¾ Q � ¾ ± M�¾4O R k ± RbO � Ä8O ¶ � � M@MPM@O Æ ± Æ O Q �4O ¶R.Ä4M Q Æ M ± M�¶4OVk � ± RbO Ä Ä8O ¶ Æ Ä M�ÄP¶8OR ± Æ O Q �4O ¾�����
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δ
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! � )���� c i !�� iR@Ä@Q Q@Q@¶ ± M�¶4O � MqR ± Q8O Æ Ä8O ¶PR@¾ M�Ä � OR ± Æ O Q Æ O ÄR@Ä Æ Q@Ä@Q ± M~kbO � ¾ ± Q8O Ä Ä8O ¶ �<Q ¾@Q4OVk ± �4O ¾ Æ O QR@Ä}k Q@ÄPR ± M~kbO � Q ± M@O k Ä8O ¶8M Æ ¾}kbO R ± Æ O/M Æ O QR@Ä@¾ R]k�k ± M � O � k ± RbO � Ä8O ¶@Ä Æ ¶@¾4O ¶ ± �4O ¾ Æ O ÆR8M@M R.Q}k ± M Æ O � M+Ä ± Q8OR Ä8O k �<Æ ¶@Ä4O Æ ± �4O ¶ � O ÄR8M�Q RbM � ± M	�1OVk k ± RbO � Ä8O k � k k=Q4O Q ± �4O � � O QR8M Æ M�¾ Æ ± M	�1O Ä ¾ ± Q8O Ä Ä8O k Æ Q � kbO R ± �4O � � O �R8M~k M�¾}k ± M	�1O Ä � ± RbO � Ä8O k.R � k=Ä4OVk ± �4O � � O ÆR8M�¾ M�¶@Ä ± M�Q4O � M+Ä ± Q8OR Ä8O k=ÄPÄ � � O � ± �4O � � O ¾mk,.U8-/)JCZORbx�(t)#-\,=03>/^@)J*c79?P:9:Z:3)�*c03>/?@;�Bs?P7YÀ<>/;8)�fe,.03>\*#:w���%O �4l �aBs?P73)#�l@79?@_4;4H�)�^@)#;<09:�����l ��U4,@*dÀKl@79?@_8;4H�)#^@)#;<09:��!IK>/f ��5824,@:3)c�Å:354,@*#)�;8?@73�fw,.-/>/:9,=09>/?@;oB�,@*c03?@7���(!�TI ��79)#-\,=09>S^P)Z*c79?P:9:t:3)�*c03>/?@;��
δ
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pmiss
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δ
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! � )���� c i !�� iM Æ Q R.Q}k ± M Æ O � M ± M@O Ä Ä8OR.¾4M R�<Q8O � ± M � O R � O �M Æ@Æ R � Q ± M � O R � ± RbO � Ä8O QPR}k R.QP¾8O � ± M Æ OSM � O QM Æ k R]k=Ä ± M � O � Æ ± RbOR Ä8O Q@¾PÄ R.Ä � O Q ± M+R8OVk � O/MM Æ ¾ Q@ÄPR ± M~kbO � Æ ± RbOR Ä8O �PQPÄ R.ÄP¾8O ¶ ± M+R8O R Æ O ¶M � M Q@Q@¾ ± M�¶4O � � ± RbO Ä Ä8O � � Q RbM+¶8O � ± M+R8O Ä Æ O ÆM � Q Q@Q@Q ± M�¶4O R � ± RbO � Ä8O Æ QPQ M�¶ � O � ± M�Ä4O R Æ O ÆM �PÆ Q �P¾ ± M�¶4OVk Q ± M@O k Ä8O Æ � � M�¶ �4OR ± ¾8O ¶ Æ O QM � k �PÄ Æ ± R.Ä4OSM M ± M@O Ä Ä8O � R@Ä M�¾ Æ O ¶ ± ¾8O k Æ O ÄM � ¾ �<R.¾ ± R.Ä4OVk k ± RbO � Ä8O �PÆ R M�¾ � O Q ± ¾8O Æ �4O ¶M&kKM �<R.¾ ± R.Ä4OVk ¶ ± RbO ¶ Ä8O � ¾P¾ M�¶PQ8O/M ± ¶8O ¶ �4O ¶M&k=Q �PQ � ± R.Ä4O ¾ MqR ± Q8O Æ Ä8O k � ¾ M � ¶8O Æ ± ¶8O Ä �4O ¶M&k Æ �<R � ± R.Ä4O � R ± M@O � Ä8O k�k]k M � �4OR ± kKO ¶ �4O ¶M&k�k � Æ k ± RbMPO � M+Ä ± Q8OR Ä8O ¶@QP¾ M � RbOR ± kKO Æ �4O �M&k=¾ �PQ@Ä ± R.Ä4OVk � ± RbO Ä Ä8O ¶}kbM M	�SkKO k ± kKO Ä �4O kM+¶8M �PQ � ± R.Ä4O ¶ MPM ± Q8O Q Ä8O ¾@ÄPÄ M	�<Q8O Æ ± � O ¶ �4O kM+¶@Q �PQ@¾ ± RbMPO Ä M+Ä ± Q8OR Ä8O ¾@ÄP¾ M	�<Q8O ¶ ± � O k �4O kM+¶ Æ �PÄ@¶ ± R.Ä4O R M+Ä ± Q8OR Ä8O ¾@Ä � M�Q �4O Ä ± � O Æ �4O ¶M+¶}k �PÄ@Ä ± R.Ä4O Ä k ± RbO � Ä8O ¾ � � M+R@Q8O Æ ± � O Ä �4O ¾M+¶@¾ Q@¶@Q ± M�¾4O � MPM ± Q8O Q Ä8O ¾}k.¾ M@M � O Q ± Æ O ¶ Æ O ÄM+¾8M �PÄPR ± R.Ä4O Ä ¶ ± RbO ¶ Ä8O ¾ � Q M+R �4O � ± � O Ä �4O ¶M+¾@Q Q}k.R ± M�¾4O Q � ± RbO � Ä8O ¾@¶4M M@M+Q8O/M ± Æ O k Æ O ÄM+¾ Æ Q � ¾ ± M�¾4O R MqR ± Q8O Æ Ä8O ¾@¶4M M@MPM@O ¶ ± Æ O � Æ O ÄM+¾}k Q Æ M ± M�¶4OVk ¶ ± RbO ¶ Ä8O ¾@¶<R M�Ä � O � ± Æ O Æ Æ O/MM+¾@¾ Q � Æ ± M�¶4O � ¶ ± RbO ¶ Ä8O ¾@¶ Æ M�Ä �4OR ± Æ O � Æ ORR@Ä8M QPR.¾ ± M�¶4OSM MqR ± Q8O Æ M@O Ä@ÄPÄ ¾}kbO � ± Æ OR Æ O QR@Ä@Q QPR.¶ ± M�¶4OSM M+Ä ± Q8OR Ä8O ¾ � k M�ÄPÄ8O ¶ ± Æ O � Æ O QR@Ä Æ R.¾PR ± M~kbOSM k ± RbO � Ä8O ¾@¶P¾ ¶}kbO ¾ ± �4O ¾ Æ O ������
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δ
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! � )���� c i !�� iR.ÄWk R.¶ � ± M � O ¾ k ± RbO � Ä8O ¾@¶@Q ¶ � O Ä ± �4O ¾ Æ O kR.ÄP¾ R.¶}k ± M � O ¾ � ± RbO � Ä8O ¾}k.R ¶@¶4O Ä ± Æ O Ä Æ O �RbMPM R � R ± M � O R M+Ä ± Q8OR Ä8O ¾@Q � ¶@Q4O R ± �4O ¾ Æ O ¾RbM+Q R � Ä ± M � OSM k ± RbO � Ä8O ¾}kKM k=¾4OVk ± �4O k Æ O ¾RbM Æ R.Q@¶ ± M Æ O � Q ± M@O k Ä8O ¾ �P¾ k �1O ¾ ± �4O � � O/MRbM&k M�¾}k ± M	�1O Ä M+Ä ± Q8OR Ä8O ¾@Q@¶ � R8O Ä ± �4OR � O ¶RbM+¾ M�¶}k ± M�Q4OVk Æ ± RbOR Ä8O ¾8M@M � MPO Ä ± �4OR � O ¾R@R8M R.Ä}k ± M	�1O � MPM ± Q8O Q Ä8O ¾8M+R � kbO Ä ± �4O � � O �R@R@Q R.Ä@¾ ± M	�1O Æ ¶ ± RbO ¶ Ä8O ¶@¾ � � ¾4O R ± �4O � � O �mk,.U8-/)�C%O Q4xA(!)�-/,.03>/^@)�*#73?<:3:%:i)�*c03>/?@;�Bs?P7%ÀK>/;8)#fw,=09>/*�:%C �%O �8l �aBs?P73)c�l@79?@_8;1H�)�^@)#;P0d: ����l ��U4,@*dÀKl@79?@_8;4H�)�^@)#;<09:��!IK>/f ��5824,@:3)c�Å:i51,@*c)�;8?@73�fw,.-/>/:9,=09>S?P;oB�,@*L09?@7���(!�TI ��79)#-\,=09>S^@)%*c79?P:9:t:3)�*c03>/?@;��
δ
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! � )���� c i !�� iM~k@R M�¶ � ± M�Q4O � Q ± M@O k Ä8O/M�Ä@Q M � � O Ä ± M@M@O/M � O kM~k � R Æ � ± M Æ O ¾ Q ± M@O k Ä8O/M � ¾ M�QP¶8O Æ ± kKO ¾ Æ O kM�¶PÄ Q@Q@¶ ± M�¶4O � M+Q ± Q8O � Ä8ORbM�¾ M	�1M@O Æ ± kKO/M Æ O ÄM�¶ � � �<R ± RbMPO Ä Æ ± RbOR Ä8OR.¾ Æ M�QP¶8OR ± � O Ä �4O QM�¶P¶ Æ R.Q ± R@R8O ¾ � ± RbO � Ä8O Q}k�k M+R}kKO ¶ ± Æ O/M �4O ÄM�¾<R Æ � ¾ ± R.Q4O ¾ M&k ± �4O/M Ä8O � � k M@MPM@O k ± �4O Q Q8O ¶M�¾ � � Ä@Q ± R�1O � M+Ä ± Q8OR Ä8O Æ �P¾ M�Ä4M@OR ± Q8O ¶ Q8O kR.ÄPÄ � Q8M ± R Æ OSM M+¾ ± �4O � Ä8O �PÆ ¾ ¶}kbO ¶ ± Q8OR Q8O �R.Ä � � �P¾ ± R Æ O Æ R � ± �4O ¾ Ä8O k � � k=¾4O ¾ ± RbO ¾ Q8O �R.ÄP¶ � ¶@Q ± R � OSM M Æ ± Q8O ¾ Ä8O ¶PRbM k � O � ± RbO k Q8O ÆRbMqR � Q � ± R Æ O R RPR ± �4O k Ä8O ¶@¶8M � � OSM ± RbO � Q8O �RbM � � Ä@¾ ± R�1OVk R@Q ± �4O ¶ Ä8O ¾8M+R � MPOSM ± RbO Q Q8O kR@R@Ä Æ k=Q ± R.Q4O ¾ R � ± Æ O/M Ä8O ¾ Æ ¾ Æ �1O � ± RbO/M Q8O ¶R@R � Æ ¶@Q ± R�1OSM M+¾ ± �4O � Ä8O ¾}k=¶ Æ �1OVk ± RbO/M Q8O ¶R@R@¶ Æ M~k ± R@R8OVk R@Q ± �4O ¶ Ä8O ¾}k � �P¶4O � ± RbO Ä �4O ÄR.Q<R Q@¾}k ± M�¾4O ¾ R@¾ ± Æ O � M@O Ä@Ä@Ä Q � O Ä ± M@O k �4O kR.Q � Q@¶@¾ ± M�¾4OVk R@¾ ± Æ O � Ä8O ¾@¶}k Q Æ OVk ± M@O k �4O kR�<Ä Q � k ± M�¾4O R RPR ± �4O k Ä8O ¾}k�k Q �1O R ± M@O � �4O ¶R� � QPRbM ± M~kbO ¾ RPR ± �4O k Ä8O ¾ Æ � Q@Ä4O Æ ± M@O � Æ ORR�<¶ R]k � ± M � O � M Æ ± Q8O ¾ Ä8O ¾PR.Q R]kbO Q ± M@O Æ Æ O �R Æ R R Æ M ± M Æ O ¶ M+¾ ± �4O � Ä8O ¾@Ä}k R Æ OSM ± M@O Æ Æ O ¾R Æ � RbM~k ± M	�1OVk M&k ± �4O/M Ä8O ¶ �Wk R.Q4O R ± M@O Æ � O QR � Ä M�¶ � ± M�Q4O � R � ± �4O ¾ Ä8O ¶@Q Æ M�¾4O ¾ ± M@O � � O ¾mk,.U8-/)JCZO �4x�(!)�-/,.03>/^@)J*c79?P:9:%:i)+*L09>S?P;�Bs?P7YÀ<>/;8)�fe,.03>\*#:%Á��%O �8l ��Bs?P73)c�l@79?@_8;1H�)�^@)#;P0d: ����l ��U4,@*dÀKl@79?@_8;4H�)�^@)#;<09:��!IK>/f ��5824,@:3)c�Å:i51,@*c)�;8?@73�fw,.-/>/:9,=09>S?P;oB�,@*L09?@7���(!�TI ��79)#-\,=09>S^@)%*c79?P:9:t:3)�*c03>/?@;��
δ
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! � )���� c i !�� iR �4M RbM Æ ± M	�1OVk M&k ± �4O/M Ä4OSM �P¶ R@R8O ¶ ± M@O Æ ¶ � O ¾R � Æ R � ¶ ± M � O � M&k ± �4O/M Ä4O R@Ä@Ä RbMPOSM ± M@OR.¾ � O/MR �P¾ Q Æ M ± M�¶4OVk R Æ ± Æ O Ä Ä4O R Æ ¾ RbMPO Q ± M@O/M	� Æ O �R Æ Q Q@¾P¾ ± R.Ä4O Ä � Æ ± � O k Ä4O QPQ � M�¶4O � ± Ä8O ¾@Q Æ O ÄR Æ k �PÄPQ ± R.Ä4OSM � Æ ± � O k Ä4O �1M~k M Æ O Ä ± Ä8O k � Æ O ÄR � M �PQ � ± R.Ä4O ¾ �<Æ ± ¶8O/M Ä4O �<¾@Ä M�Q4OVk ± Ä8O � � �4O ¶R �PÆ �PQ4M ± R.Ä4O ¶ � M ± kKO ¶ Ä4O Æ ¾ Æ M@MPOSM ± Ä8O Æ Q �4O ¶R � ¾ �Wk.Q ± RbMPOVk kbM ± ¶8O � Ä4O � ¶}k M�Ä4O � ± Ä8O �P¶ �4O �R}k=Q �<R@¶ ± R.Ä4OVk ¶ Æ ± ¾8OR Ä4OVk � M ¶8O Æ ± Ä8O �4M �4O ¶R}k�k � � ¾ ± RbMPOVk M�Ä Æ ± M�Ä4O R Ä4O ¶<R.Ä ¶8O � ± Ä8O �PÄ �4O kR@¶8M �<R@Ä ± R.Ä4O Æ ¾P¾ ± ¾8O ¾ Ä4O ¶P¶ Æ kKO/M ± Ä8O Q Æ �4O ¾R@¶ Æ �PÄWk ± R.Ä4O R M@M�Ä ± M�Ä4O Æ Ä4O ¾4M@M � O � ± Ä8O Q@Q Æ O ÄR@¶@¾ Q@¾ Æ ± M�¾4O ¾ M�Ä � ± M�Ä4O R Ä4O ¾ Æ Ä � OR ± Ä8O Q8M Æ O/MR@¾@Q Q@¶<R ± M�¾4O Æ M@M+R ± M�Ä4O � Ä4O ¾ � ¶ Æ O ¶ ± Ä8O Q@Ä Æ ORR@¾}k Q}k Æ ± M�¾4O � ¾Wk ± ¾8O ¶ Ä4O ¾Wk=¾ Æ O k ± Ä8O Q@Ä Æ ORQPÄ8M Q8M+¾ ± M~kbO ¾ ¾P¾ ± ¾8O ¾ Ä4O ¾P¾8M �4O k ± Ä8OR]k Æ O kQPÄ Æ Q �<Ä ± M�¶4O � M@M	� ± M�Ä4OVk Ä4O ¾ � Q Æ O/M ± Ä8OR.¾ Æ O �QPÄ@¾ R.¶Wk ± M � O ¾ ¾P¾ ± ¾8O ¾ Ä4O ¾Wk � �4O Q ± Ä8OR � � O/MQ4M�Q R � k ± M � O Q ¾ � ± ¾8O ¶ Ä4O ¾PQPR �4O/M ± Ä8OR � � O �Q4M~k R � ¶ ± M � O � M�Ä8M ± M�Ä4O Ä Ä4O ¶P¶ � �4O Q ± Ä8OR.¶ � O �mk,.U8-/)JC%O Æ x�(!)#-\,.03>/^@)J*c79?P:9:%:i)+*L09>S?P;�Bs?@7YÀK>/;8)#fw,=09>\*#: ���%O �4l ��Bs?P73)#�l@79?@_4;4H�)�^@)#;<09:�����l ��U4,@*dÀKl@79?@_8;4H�)#^@)#;<09:��!IK>/f ��5824,@:3)c�Å:354,@*#)�;8?@73�fw,.-/>/:9,=09>/?@;oB�,@*c03?@7���(!�TI ��79)#-\,=09>S^P)Z*c79?P:9:t:3)�*c03>/?@;��
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