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bΣili, b=0.31 GeV
2

VB, Junction zero−point energy, b=0.31 GeV
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−(π/12)bΣi(1/li)
VB−(π/12)bΣi(1/li)+bΣili

�_;@KLXi9JG�d ����NLz�?+AM9<;7HONL=TNCf�B7AMIOIJ;�>�G:9JG.HJX�B7IJH]f NC9�IJhiG:KC9PNLX�=�WRHOIJAMIOG�G.=iG'9JKCwTNCf3IJhiG�KLB7XiG:;7=RIJhiGª?�9PG.HOG.=�>�G
NCf�IJhi9JG'G{HOIJAMIJ;7>�q�X�AM9Jr3H{�&NC?oG.=t>';@9P>'B@G.H ��ION¡IJh+AMIS>'ACB7>'X�B7AMIOG.Wt;�= IJhiG P+X3����IJXi�oGZz�N3WiG.B_NCf$��G'f 5�1�dC¢?3
�!�+B7B7G.Wt>';@9P>'B@G.H<�<§1?+B@NCIOIOG.W�AMKLAC;7=+HOIRIJhiG{z{;�=�;7zZX�z B@G.=iKCIJh������ � C ��� & � &�NCf$IJhiG+(�� HJh�AM?oG.W�HJIO9P;7=iK
>�NL=�=iG.>�IJ;�=iK IJhiG�q�X�AM9Jr3H�ION IJhiGVKOX�=+>�IJ;@NL=]5 �-B�HONZHPhiNxsu=bAM9JG�IJhiGTHOIJAMIJ;7>�G.=iG'9PKCw)NCf�IJhiGTHOIO9<;7=iKb�¥HJNLB7;7W
B7;7=�G!�<§�IJh�GBKOX�=+>�IJ;@NL=HJ'G'9JNM��?oNL;7=�IuG.=iG'9JKCwt�&IO9P;7AC=iKLB@G.H �<§�AC=�WkIJhiGR¦	�X+HJ>PhiG'9gIOG'9<z �¥;7=pFCG'9JIOG.W¡IO9P;7AC=�KLB@G.H<�<5

z�N3WiG.B¨5{�_;@KLXi9PG)d¡HJhiN!suHTIJh�AMISA KCNpN3W�WiG.HJ>�9<;@?�IJ;@NL= NCf$IJhiG�KC9JNLX+=�W�HOIJAMIOG±G.=iG'9JKCwt;7H�?�9JN!F�;�WiG.Wt;7=
IJh�;7Hnz�N3WiG.B:��w IJhiG�J'G'9JNM��?oNL;7=pIZG.=iG'9JKCwtNCfgIJhiG>KOX�=+>�IJ;@NL=��oG'I s�G'G.=�IJhiG±HOG'KLz{G.=�IJHZNCf�B@G.=iKCIJh � &gNCf
A (-� HPh�AM?oG.W HJIO9P;7=iKi§oIJhiG J'G'9JNM��?oNL;7=pI�G.=iG'9JKL;@G.H�NCfªIJh�GZIJh�9JG'G�HOG'KLz�G.=pIJHTNCfªIJh�;�H-HOIO9<;7=iKi§oKL;@FCG.= ��w~A
¦	�X+HJ>PhiG'9D1 �L�731IOG'9Pz � �¥�BH�6.4L� � & �E6IH � & �<§0AC=+W IJhiGSHJIJAMIJ;7>RG.=iG'9PKCw¡� � & � & ACHJHON3>';7AMIOG.W~su;@IJh¡IJhiGSIONCIJACB
B@G.=iKCIJh NCf�IJhiG{HOIO9P;�=iKi§osuhiG'9JG{�n;7H�IJhiG�HOIO9P;7=�KbIOG.=+HJ;@NL=]5RDE= ?+AM9JIJ;�>'X�B7AM9.§]A¡>�NLB@NC9O� �$NLX�B@NLzn�tIOG'9Pz ;7H
=iNCIT=iG'G.WiG.WtW�Nxsu= ION ;7=pIOG'9O� q�X�AM9JraW�;�HOIJAC=�>�G.H�NCfªIJh�GZNC9<WiG'9�NCf��3576.�kf¥z¡5S��h�GnG.=iG'9PKCwaNCf�IJhiG ��9PHOI
G��i>';@IOG.W HOIJAMIOG NCf-IJhiGkKLB7XiG¡;7=eIJh�;7H z�N3WiG.B$h�ACH �oG'G.= >�NLz�?+AM9JG.W IONtIJh�AMI�NCf-IJhiG¡B7AMIOIJ;7>�G¡9JG.HPX�B@IJH'§
AC=�W�>�NL=�HOG.q�XiG.=�>�G.Hnf NC9nIJhiG±z{ACHPHOG.HRNCf�hpwp�+9P;7W �+AM9JwCNL=+HSWiG'IOG'9Pz);7=iG.W]5 � ?+AM?oG'9SNL=�IJh+;7HTs�NC9Jr�;7H
>'Xi9J9PG.=�IJB@wb;7=k?�9JG'?0AM9PAMIJ;@NL=]5

 
	�
 � 9�� #%��!$#+� � ���%*.� �"!4!��"! ��� #�"�� � � %�� ¤�
 ��� 8��H!$#4���'��� ����& �%� ��� #%�'*��
�¥y�NL=a�uNC�+HONL=]§ /n5 �TG'G.B@G'wC§ "�7 &):�� �

��h�Gb9PG.HJX�B@IJHZNCfuG��3IOG.=�HJ;7FCG >�NLXi?+B@G.W3��9PG.AC>�IJ;@NL=3� >Ph+AC=�=iG.Bg>'ACB7>'X�B�AMIJ;@NL=�H AM9JG >�NLz�?+AM9PG.W su;@IJheIJhiG
>�9JNLHJHTHJG.>�IJ;@NL=�AC=�Wt=iG's AC=�ACB7w�J.;7=�Kb?oN!s�G'9RW�AMIJAkf&NC9TIJhiG � � �T� ¤ ¦};¨§©W0� � ¤ I 9JG.AC>�IJ;@NL=�B7G.ACW�;7=iKbION¡IJhiG

6'�



�35©���«|aG�9��Ll�§i��576.d!�«| G�9 d � §3��5U¢C4!�«|aG�9 4Clª§�2�5 2L�x�«|aG�9 4 � §3AC=�W 6'�35UdC�!�«| G�9���l�HOIJAMIOG.H�NCf � ¤ I AMI
¤ ¦1;]�oNLzn�+AM9PW�;�=iK G.=iG'9JKL;@G.HgNCf:d��)AC=+W~�M�)|aG�9n5Q�-B�BoIJhiGSAC=�ACB@w J.;7=iK�?oN!s�G'9uW+AMIJA)AMI��oNCIJh¡G.=iG'9PKL;@G.H
AC=�W ACB�B]IJhiGS>�9JNLHPHuHOG.>�IJ;@NL=~W�AMIJA{AMI��M�)| G�9Z§+s-;@IJh¡IJhiGTG��i>�G'?�IJ;@NL=aNCf�IJh+AMIuf&NC9�IJhiG � � �T�¥¤�¦};¨§©W0� � ¤ I
IO9PAC=�HP;@IJ;@NL=ZIONTIJhiG��35©���«|aG�9Q� l HOIJAMIOGuNCf � ¤ I�AM9JGg?�9PG.HOG.=�IOG.W�h�G'9JG$f NC9�IJhiG��+9PHOI_IJ;7z�GC5_��hiG.HOG$9JG.HPX�B@IJH
HJXiKCKCG.HJI�IJh+AMI�IJhiG'9PG�AM9JG�HJ;@KL=+;c�+>'AC=pI�zZX�B@IJ;7HOIOG'?b>�NL=�IO9<;@�+XiIJ;@NL=+H:IONZIO9PAC=�HOf&G'9PH$B@G.ACW�;7=�KRIONnIJh�G�� l AC=�W
d � HOIJAMIOG.H.§�s-h�;7B@G IJhiNLHOGbB@G.ACW�;7=�K¡IONaIJhiGk4ClQAC=�W���lmHJIJAMIOG.Hnz{Axwt�oG{9JG.ACHONL=�AM�0B@w s�G.B7BªWiG.HJ>�9P;@�oG.W
��w�HJ;7z{?+B@GkW�;@9JG.>�I IO9PAC=�HJf G'9.5e��hiG¡;7z�?oNC9JIJAC=+>�GbNCf�znX+B@IJ;7HOIOG'? G,HoG.>�IJH);7H f&NLX�=�WeION�;7=�>�9PG.ACHOGksu;@IJh
;7=�>�9PG.ACHJ;7=iK��oNLzS�0AM9PW�;7=iK�G.=iG'9PKCwC5_�uh�;7H_s�NC9Jr s�ACHª?+Xi�+B7;�HJhiG.WS;�=�8ªhpw�HJ;�>'ACB���G'F3;@G's��m�8�-?�9P;�B�4M�C�LdL�<§
�+XiI�=�NCI�;7=�>'B7X�W�G.W±NL=a;7=kNLXi9�?�9PG'F�;@NLX+H$IOG.>Ph�=�;�>'ACB]?�9JNCKC9JG.HPHg9JG'?oNC9JI'5

� �:�.�J�]�ª� ���:	

1 643 �T5 /-AMrMAC=iN_" 7B& :��_�¥¦ -�8�Y¡��NLB�B7AM��5£�<§�8ªhpw3H'5���G'F�5+¦�G'IOI'5�� 
 §+�i6.4M�C�L4~�¨4M�C�LdL�<5
1�463U9n5;9n5_�$AM9Pz{;7= "�7O&): ���¥y�D �0/\� ��NLB7B�AM��5£�<§�hiG'?i��G������LdM�M�L�M�L�3§�IONtAM?�?oG.AM9 ;7=v8�h�w3H'5 �$IONLz¡5

/-X�>'B�5@§+4M�C�Ld�5

1�d63{Y�5�Y�IOG'?+AC=pwLAC= f NC9�IJhiG��$¦3�TY~�$NLB7B7AM��5@§+8ª9JN3>M5+NCf��P��NL=�f«50NL=aIJhiGnD =pIOG'9PHOG.>�IJ;7NL=�H�NCf:8�AM9PIJ;7>'B@G
AC=�W /�X�>'B@G.AM9S8�h�w3HJ;7>'H�������D 8��0/-8 4M�C�LdL�<§g6.¢!�«4�� |~A.wC§./-G's (:NC9Jr�§�/ (	�}�R5_Y3>Ph�X�z{AC><hiG'9
f NC9�IJhiGT�g¦3�TY)��NLB7B�AM��5@§
�6GLG,H�G'9PHJNL=±¦}AM� a HOG'9 R©HgV�9JNLXi?k| G'G'IJ;�=iK
XtNC9Pr�HJh�NC?��3§]6C6 �P6.dbG�X�=iGC§
/uG's�?oNC9JI�/-G'suH'§09 ����Y�50Y�IOG'?+AC=pwLAC= G'I-ACB¨51���$¦3�TY ��NLB�B7AM��5£�<§�AM9���;@FQ�©hiG'?i��G������LdM�LdM�i6 2�5

1 �73�Gi5��$AM9JIJh " 7V&): � 1©Y4��8J[-D � ��NLB7B7AM�oNC9PAMIJ;@NL=03�§3AM9
��;@FQ�©hiG'?i��G������LdM�����%2Cd�5
1��63{Y�5��$AM?+HOIJ;7>Pr0§L8�5L�S5L8�AMKCG-AC=�W X[5L�uNC�oG'9JIJH'§LAM9���;@FQ�©hiG'?i��?+h����LdM�����i6.¢�§�IONRAM?�?oG.AM9:;7= 8ªhpw3HJ;7>'H

¦�G'IOIOG'9PH-�-5

1��63 yn50y�;�AMrCNL=iNxF�§�9Z5�8�G'IO9JNxF AC=�W~|�5 9Z5+8�NLB@wLAMrCN!F0§6,�5�8ªhpw3H'5?� \ � ��§�dM�L� �E6.¢C¢L�C�<5

1©�I3�|�5C�$hiG.znIONC��§%/-X+>'B¨5x8ªhpw3H'5!� " � ��§��M�C�Z�E6.¢+2C�L���3¦:5£��5!�$;@G.WiG.=�h+ACh�=SAC=�W ( 5!y�NCIJh�AC=]§��O�i9PNLz
��� �¨dL��IONkV�9PA.F3;@I«w��a� /-G R�G.z{AC= �iG.HOIJHJ><hi9P;@f&I<�<§��$ACzn��9P;�WiKCG a =�;7F05i8:9PG.HJHR6.¢+2C���Z[n5?X�ACB7B�;7HOG'9.§
/-X�>'B�5�8ªhpw�H.5�� �i¯�� §�����¢)�E6.¢C¢C4L��� [n5�XtG.;@KCG.B�§ -�Xi9.5L8ªhpw3H'5 G�5�� " §idC¢36Z�E6.¢C¢+2L���?[n5�X�ACB7B�;7HOG'9
AC=�W 9n5©��5Q�TNC?oG.B7;@NxF3;7><h]§iAM9���;7FZ�©hiG'?���?+h����LdM�M�L�L�+2�5

1 263 �R5�¦:5 G�ALH�GnAC=�W ��5?XQ;7B7> J'G'r�§+AM9���;@FZ�©h�G'?i��?+h����LdM���Md���6M5

1�¢63�|�5 �SAM9PB7;7=iG'9gAC=�W`[n5ZG�5�¦1;@?�r3;7=]§3AM9���;@FQ�©hiG'?i��?+h����LdM���M4���d�5
1 6'�?3 [S5 G�5+¦1;@?+r�;7=�§ /�X�>'B¨5i8ªhpw3H'5 � � " � §�4M���¡�E6.¢C¢L�C�<5

1 6C643 ��5oY�IJAC=�>'X AC=�W¡yZ5QI 5+�u;7HJr�A3§�AM9���;@FQ�©hiG'?i��?+h����LdM�����i6'�35
1 6.463 �S5?�R;�HOs�AC=+W�h�;¨§�Y�50�$AM?+HJIJ;7>Jr�§+AC=�W~Yo5�y-w�IJz{AC=]§��J| N3WiG.B�WiG'?oG.=�W�G.=�>�GTNCf}IJh�GR?�9JNC?oG'9JIJ;@G.H$NCf

�}�O�g�+AM9JwCNL= 9PG.HONL=�AC=�>�G.H'§��)AM9���;7FZ�©=�X�>'B ��IJh����LdM�%2M�L�C� �¥HJXi�0z{;@IOIOG.WkION)8�h�w3HJ;7>'ACB��uG'F�;7G's����<5

1 6.d63 ��5 [�AMKL;@s$AM9PA " 7O&):��Q1 8�AM9PIJ;7>'B@G±y�AMIJA�V�9JNLX�? ��NLB�B7AM�oNC9PAMIJ;@NL=/3�§�8ªhpw�H'5���G'F�5�y � ��§_�i6'�C�C�i6
�¨4M�C�L4L�<§0?�5"2L�M��5

1 6��73 �R5 -�5o�$XiIOrCNLHOr�wC§]��5©8}5��iNC9PHOw�IJh]§��R5 -�5Q[uG.=+Wi9P;7>Pr0§+AC=+Wa�R5©¦ª5Z�TG.B�B@wC§+8ªhpw3H'5+��G'F�50y "�� §]4+2CdC¢
�E6.¢L�M¢L�<5

1 6.�63 �T5©8�509�9PAC=�A3§oYo5 �S5�y�w�IJz{AC=aAC=�Wa�T5 � Y�5?[n5+¦�G'GC§+8�h�w3H'5��uG'?�IJH'5 \�"�� §}6 236±�¨4M�C�C���<5

6C6



1 6.�63 �T5 9�9PAC=�A3§�Y�5 �n5ªy�wpIJz{AC=�§�AC=�W �T5 � Y�5 [n5ª¦�G'GC§�IONv�oGk?+Xi�+B�;7HJhiG.W ��8ª;K/ /-G'suHJB@G'IOI'5 
p¯ §�6x�
�E6.¢C¢+2L�<5

1 6x�I3 �R5£Y�5o¦�NL=iKLAC>�9PGC§o�R5�¦}ACHJ;7=�HOr3;¨§Q�S5 [n5]��NLHOG.=if&G.B7W]§�VZ5�Y3z{ACWLKJA3§]�R5 G�5]�$ACHPh�z�NC9JGC§oAC=�W y�A.F3;7W
X[5£VZ5£Yo5+¦�G.;@IJh�§�8ªhpw�H'5©�uG'F050y 
 � 6x�M¢C�~�E6.¢L�42L�<5

1 6 263 �R5£VZ50|aN�NC9PhiNLX�HOGC§?[n5QI��oG'9PB�AC>Jr�§�AC=�W �n5 [S5+�uNLHOG.=if&G.B7W]§�8�h�w3H'5���G'F�5+y �]§}6)�E6.¢L�!�p�<5
1 6.¢63{Y�5 a 5_�$h�X�=iKi§ Gi5}��9JNLHJGC§_�S5 [�AC>Jr3z{AC=�=]§.-u53�RB@G.z�?+I'§�Y�5_Y�?+AC=�;@G'9nAC=�We��5_Y�IO9PACHJHO�0Xi9JKCG'9.§

�-=�=+ACB@G.=¡8ªhpw�H.5 ¯ §��L�M�~�E6.¢C¢C�L�<5

1�4M�?3 yn5U|v5]|aAC=�B7G'wC§o��G's ��N3Wiw Y�w3HOI'5]Y3Xi?�?+B�5 
+
 §�6'�M���E6.¢C¢C¢L����DE=�I'5�Gi5o| N3W]5o8ªhpw�H.5Z� 
�� §o�C��6
�¨4M�C�LdL�<5

1�43643{VZ5+8�G.=�=iG'9uAC=+W a 50|aNLHOG.B¨§08ªhpw�H'5��uG'F05o� � ��§+�L�C�C436C6b�¨4M�C�L4L���
1�4C463 yn5Ly�9JG.><h�HOG.B¨§4IZ5 [-AC=�HJIOG.;7=]§pY�5£Y�5 �RACz)ACB@NxF�§�AC=�W�¦ª5M�u;7AMIONC9.§,/�X�>'B¨5M8ªhpw�H.5 � ¯ � §+6�����§��E6.¢C¢C¢L�<5
1�4Cd63 �T5��$AM9P=�G.H'§DA (
5 * ��5 Dªd������W5)(	� $ + 5FB 5)/ A +�CL$ -9*,$#&)/C?1A "�7 "'* 7 5)( $�D,5)(�A�
�A
��;����>A�
�A
��;��

����� �¥�i9PACHJ>'AMIJ;¨§_D IJACB@wC§$6.�!�P6.¢ /-NxF 6.¢C¢C¢L�<§_G.W�H'5_Y�51�$;7AC=�>�N " 7�&): �g�¥�i9PACHP>'AMIJ;�8�h�w3HJ;7>'HnY3G'9P;@G.H
9�NLB¨5�6.��§}6.¢C¢C¢L�<§�?�5+�M�Ld�5

1�4��73{��5��u;@IOIOG'9x§��-5£��50| G'IJHP>Ph]§]��5©�R5+| �X�=�JC§ [n5©�R508}G'IO9PwC§+8ªhpw�H.5+¦�G'IOI'5�� \���� §0��d36)�E6.¢C¢C�L�<5
1�4C�63 ��5 IZ5 -�5 [-G.=i9P;7r�HJHJNL=]§��T5 �n5�¦ �ACh+WiGC§���5 G�5,/uw�f �ACB@IªAC=�W{yZ5 IZ5p�u;7HOrMA3§,/�X�>'B¨5�8�h�w3H'5 � � � �]§idC�C�

�¨4M�C�i6x�<5

1�4C�63�Gi5©¦:50V�NL;@I w¡AC=�W`X�5+�uNC��G'9PIJH'§�8ªhpw�H.5���G'F�5+y � � §+�Ld��L�C�i6b�E6.¢C¢C¢L�<5

1�4L�I3 -�5£Y�5?��>Jr3B@G.h]§+�R5���AM9<=iG.H�AC=�W -u5£Y�50Y�s$AC=�HONL=]§�8�h�w3H'5��uG'F05+y ��¯ §0�+236C6b�E6.¢C¢C�L�<5

1�4+263 /S5iDEHOKLXi9.§�yZ5�Yi>�NC9PA3§+��5�V�9P;�=�HOIOG.;7=kAC=�Wa|v5?XQ;7HOGC§+8�h�w3H'5��uG'F05+y \ �]§o�M¢C¢a�E6.¢+2C¢L�<5

1�4C¢63 /S5iDEHOKLXi9uAC=+W yZ5�Y3>�NC9PA3§+8�h�w3H'5��uG'F05+y �0" §04L�42Cd~�E6.¢+2C¢L�<5

1�dM�?3 /S5iDEHOKLXi9uAC=+Wa|�50�-5 X�;7HJGC§�8ªhpw�H'5�B7G'IOI'5+� "�\0" �E6.¢+2C¢L���o� "�\ � §��C4L�¡�E6.¢C¢M���<5

1�d3643 yn54Gi5�Yi>�NC9PA3§ �PY3G.z{;7B@G'?�IONL=+;7>�[-ACW�9JNL=)y�G.>'A.w)D =±��hiG���X+AM9JrZ8�NCIOG.=pIJ;7ACBo| N3WiG.B¨§�� a |aD«�«d36.�!�
2C4+2M���x�«4!� z{>b�¥z);7>�9JN �+><hiG!�<§16.¢C¢Cd�§ a =�;7FCG'9PHJ;@I«w)NCf��1NC9PNL=�IONb8ªh]5©yZ5���hiG.HP;7H'5

1�dC463 �S5?��50¦�G.;@�oNxF3;7><h¡AC=�W¡D 5 X[5�Y3IOG's�AM9JI'§08ªhpw�H'5��uG'F050y � � §��C�C4M�~�E6.¢C¢+2L�<5

1�dCd63 �-50yn5Z�TG.;7HOIOG'9�AC=�W X[5"/n5+8�NLB@w J'NLX]§ZG�50��NLz�?+XiI'5�8�h�w3H'5 
�\�¯ §o4Cd36)�E6.¢C¢L�C�

1�d��73 [S51Y3XiKLAC=�X�z{A3§]�T5o�T5o�}AMrMACh�ACHJh+;¨§�[S5�|~AMIJHJXif¥Xi9PX AC=�W (Z5�/-G.z�NCIONi§ /�X�>'B¨5o8ªhpw�H.5Q� � ��� §
6.�C¢Z�¨4M�C�C�����3�T5��T5���AMrMACh�ACHJh�;¨§ [n5M|~AMIJHJXif¥Xi9PX�§ ( 54/uG.z�NCIONTAC=�Wb[n5LYiXiKLAC=pX+z{A3§C8ªhpw�H'5���G'F�5
¦�G'IOI'5 � �]§�6 2 �¨4M�C�i6x���}�T5��T5o�}AMrMACh�ACHJh�;�§Z[n5]Y3X�KLAC=pX�z)A3§ ( 5)/-G.z�NCION¡AC=�W_[S5]|~AMIJHJXif¥Xi9PX]§
8ªhpw�H'5��uG'F050y � � §�6C6����M�L¢~�¨4M�C�L4L�<5

1�dC�63 [S5±D ><h�;@GC§�9n5k��NC9P=pwLAMrCNxF�§v�T5kY3IO9JG.XiG'9QAC=�W V 5kY3><h�;@G'9PhiNLBKJC§ hiG'?�� B7AMI����L436.4M�L4�� �mhiG'?i�
B7AMI����L436.4M�LdC��5

1�dC�63 /S5pD HOKLX�9�AC=�W Gi5p8_AMIONL=]§i8�h�w3H'5p�uG'F05�y \1
 §i4C¢36'�k�E6.¢+2C�L����8�h�w3H'5�¦�G'IOI'53� 
�"�¯ §�4��p�)�E6.¢+2CdL�<5

1�dL�I3 �T5��T5���AMr�ACh�ACHPh�;�AC=�W [n50Y3XiKLAC=�X�z{A3§08ªhpw�H'5��uG'F050¦�G'IOI'5�� � §16 2C4M�C�i6k�¨4M�C�LdL�<5

6.4



1�d+263{Y�50�$AM?+HOIJ;�>JrkAC=�W 8�5+�R5�8_AMKCGC§�8ªhpw�H'5��uG'F050y � � §}6C6C6.�M�i6b�E6.¢C¢C¢L�

1�dC¢63{Y�50�$AM?+HOIJ;�>JrkAC=�W 8�5+�R5�8_AMKCGC§�8ªhpw�H'5��uG'F05o� � ��§+�L�C�C4M�M� �¨4M�C�L4L�

1 �L�?3�|�5i¦	�X+HJ>PhiG'9x§4�{5�Y3w�z{AC= J.;@r)AC=�Wk8�5NXtG.;7H JC§ /�X�>'B¨5i8ªhpw3H'5i� 
 � \ §+dC�C�¡�E6.¢+2M�����]|v53¦	�X�HJ><hiG'9.§
/-X�>'B�5�8ªhpw�H'5�� 
���� §od36x� �E6.¢+236x���]|�5�¦	�X�HJ><hiG'9uAC=�W 8�5?XtG.;�H JC§ZG [0-ª8 �0"�� � §��M��¢a�¨4M�C�L4L�<5

6.d



� �^�±�J�]	 �Y��� �'�J	�� ���

6M5#�n5��R;7HOs$AC=�W�h+;¨§�Y�5��$AM?+HOIJ;�>Jr�§oAC=+WtYo5�y�w�IJz{AC=]§ �J| N3WiG.B_WiG'?oG.=�WiG.=+>�GSNCfªIJh�Gn?�9PNC?�G'9PIJ;@G.HuNCf
���O���+AM9JwCNL=¡9JG.HJNL=�AC=�>�G.H'§��±8ªhpw�H'5��uG'F05o� ����§+�L4C�C4M�L�~�¥��G'��9PX�AM9Jw¡4M�C�M�p�<5

4�5�Yo5��$AM?+HOIJ;�>Jr�§}8�5}�S518_AMKCG±AC=�W�X[51�uNC�oG'9JIJH'§ �EDE=pIOG'9J?�9JG'IJAMIJ;@NL=�NCf$IJhiGbj l ACHnAC=v;7HONCIOG.=+HONC9
9PG.HONL=�AC=�>�G�su;@IJh)s�G.AMr3B@w)W�G.>'A.w3;7=iKZ?+AM9JIJ=iG'9PH.§��n8�h�w3H'53¦�G'IOI'5i� � � � §]6 2C�k��Y�G'?�IOG.zn�oG'9�4M�C�LdL�<5

d�5u8�5��S5$8_AMKCG�AC=�W Yo5��gAM?+HOIJ;7>Pr0§ � a HJ;�=iK � � �E6.�L�����t� �.�!�E6.4CdC�L� ��ION >�NL=�HOIO9PAC;7=Qh�ACW�9JNL=�;7>
z{N�WiG.B�H'§���8ªhpw�H.5�¦�G'IOI'50� � � �]§�6'�%2a�9G�X�B@wb4M�C�LdL�<5

�i5�/n5 �TG'G.B7G'wM" 7B&): ��§+8ªhpw�H.5���G'F�5�� � � §+�M�C���M�M�t�8�u?�9<;7B�4M�C�LdL�<5

� �]�ª	0�ª���Q�����P�-� 	 ����� �:�����P�	�-	

6M5�Yo53�$AM?+HJIJ;7>Jr�§ � /�X�>'B@G'NL=±G��i>';@IOG.W±HJIJAMIOG.H��:IJhiG'NC9JG'IJ;�>'ACB0;7HPHJXiG.H�
 �3§p;7=pF3;@IOG.W{IJACB@r�KL;7FCG.=±AMI�GCG,HoG'9O�
HJNL=¡¦1AM�oNC9PAMIONC9Jwb8ªhpw�HJ;�>'HB��WiF3;7HONC9Jwk��NLz{z{;@IOIOG'G)�¨4C�L� /
�n|~;7=�; � XtNC9Jr3HJhiNC?1§DXQ;7B7B7;�ACz{HO�+Xi9PKi§
9 �n§ZGLAC=�X�AM9Jw¡4M�C�M�i5

4�5�Yo5��$AM?+HOIJ;�>Jr�§��EDE=�IOG'9J?+9JG'IJAMIJ;@NL=~NCf�IJh�Gn��hiG'IJA�:�ACH-A)IO9PXiGR?oG.=pIJACqpX+AM9Jr��3§�;7=pF�;@IOG.W IJACB@rkKL;@FCG.=
AMI�IJh�Gk8�G.=pIJA�� ��X�AM9Jr 4M�C�Ld.XtNC9Jr3HJhiNC?1§BGCG,HoG'9PHONL= ¦}AM��§�/-G's�?oNC9JI /uG's-H'§�9 �S§:/-NxFCG.zn�oG'9
4M�C�Ld�5

d�5�Yo5��$AM?+HJIJ;7>Jr�§ �O��h�G -��i>';@IOG.z�G.=pI~AM�oNLXiI~?oG.=�IJACq�X�AM9Jr3H��3§ny�G'?+AM9PIJz�G.=�I NCf)8�h�w3HJ;7>'H~>�NLB7B@NM�
q�X�;7X+z¡§ a =�;7FCG'9PHJ;@I«w)NCfªV�XiG.B@?0h]§+V�XiG.B@?+hWI /S§0�$AC=+ACW�A3§�Y�G'?�IOG.zn�oG'9-4M�C�Ld�5

6��


