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V�W9XZYT[]\_^9`a^6ba[c^=Wd`fehgiYkjlXZePba^=ehm_^9b�\_m_YRmn`$oPp?qZ^9\_^=r]st`fuib�`auieaXZg]sZu0`fXN`aui^;W=XZrv`am_rwgigiYkW?ptr0riX2o
x ^Rst^=ri^9efpy`a^=z�pybNp0jlgiriWd`fm_Xtr{Xyj x ptbhm_W|[i\_ptbaYTp0[}ptefpyYT^d`f^=ehb=~R��uim_b�b���rv`aui^9`am_W�bh[�^9W9`aeagiYAmnb
ea^djl^=ehea^=zE`aX6ptb�p���ba[c^=W9`aefpt\�jl^?py`agiea^y�n~���X�sZ^=ri^9efpy`a^PbhgiW�uRp�ba[c^=Wd`feapt\�jl^=py`fgieh^Pm�`�mnb�ri^9W=^9babfpyeh�N`aX
x ehm_ris�`fXZsZ^d`fui^9e�`aui^P[cXZ[igi\_py`fmnXZr���\_mnri^�[ieaXy�}\_^y�tXZ[}pyW=mn`���ptr]zEW=XZrv`am_rwgimn`��;o�XZeh��[ieh^=bh^=rv`f^9z|`auwgib
j�pte9�Z`fui^�m_r]zimnq�m_z]g}pt\�W=XZYR[�Xtri^=rv`fb�Xtjc`fu]m_b�jl^=py`fgieh^ x ^9m_ris�ea^djl^=ehea^=z|`fX�pyb���jl^?p�`fgieh^�[]eam_YRmn`amnqt^=b=��~
��uimnb�mnb�ptr}pt\nXZsZXZg]b6`fX0`fui^RW=Xt\_\_mnbamnXZr}pt\���efpyzim py`am�qt^ x \_X�W���[iehm_YRmn`amnqZ^9b�ptriz x \nX�W��wb�XtjPW�uipt[]`f^9e
¡ ~¢��uim_b�W�u}pt[]`a^=eEXZg�`f\_mnri^=b�`fu]^�YR^9`fu]X�z�Xyj�uim_stu�ba^9eam_^9bNbh[�^9W9`feapt\�jl^=py`fg]ea^�st^=ri^9efpy`am_XZr�pyriz
zi^9YTXZr]bh`feapy`f^9b�`fui^�gibh^�Xtj�p£W=X�zi^;`�ptmn\_XZeh^=zQjlXZe�¤Z¥$�¦zimnqt^=eh`aXZe�W=XZr]zimn`am_XZrib9~
V6§�V;¨0W=Xtrw`fptm_r]b�qyptehm_XZgib�z]m ptsZr]XZbh`am_W;W=X�zi^9b�`au}py`�[�^9ehjlXZehY,pRYTp�©�m_YNgiY�\nm_�t^9\_mnuiX�X�z��i`�Xtj�p
ba[c^=Wd`feapt\ijl^?py`agiea^ª`aX;X x bh^=ehqypy`am_XZript\]z}p�`�p]~�V6§�V;¨£«Z¬v­��i`ab�svptgibhbam pyr£[ieaXt�i\_^=b�`aX�ptr|X x bh^=ehqt^=z
ba[c^=Wd`fehgiYAptrizUoPptb�giba^9z)m_rJ`fu]^£\_m_r]^Em_zi^9rv`fmn�iW?py`am_XZr�o�XZeh��YR^=rv`fmnXZri^=z)mnrUba^=Wd`fmnXZr�­�~¯®0pyriz
° ehX�XZ�wb�^9`Ppt\±~³²�´2®t®Z®vµd�wpyriz�mnr|`aui^�ziXZ[i[i\n^=e�bau]mnj¶`�zim_ptsZriXZb�`fmnWªoPXZeh�|Xtj-¨�[}ptz}ptehX�^d`ªpy\·~³²±­t¬Z¬Z¬vµ
o�uimnW�uT\n^=z£`fX;`fu]^��ieabh`8X x ba^=e�qypy`fmnXZrib$Xtj�bamn[iuiXZr|¸}X2o�b�m_r£`fui^�bhXZ\ pte�py`fYRXZba[]ui^=eh^t~�V�§�V6¨R«Z¬t¹
�i`abRº»^=^=YTptr�bh[�^9W9`feapt\Pjl^=py`fgieh^=b£`fX)pyr�X x ba^9ehqt^=z¼bh[�^9W9`aeagiY�`auwgib£zim pysZriXZbhm_risJ[iptefptYR^9`a^=ehb
bag]W�u�pyb�`fu]^E[i\ pybaYTpTYTptsZri^d`fm_W��}^9\_z�~�¨�^=^|¨�g]YTYR^=ehb£²·­y¬Z¬]´�µ�jlXZe�pTzi^=bhW=eamn[]`fmnXZrJXtj x Xt`auJXtj
`fu]^=ba^|W9X�zi^9b=~N½�m�qZ^9r)`aui^No�XZeh`au)Xtj8bagiW�u)�i`a`am_ris�W=X�zi^=b�ptb6[]\ ptbhY�p�z]m ptsZr]XZbh`am_W=b9�»`fu]^Eba^9eam_^9b
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\_mnYTm�`�jl^=py`fg]ea^;oPXtea��jlXZehYTb�p£r}p�`fgieapt\¾ptzizim�`fmnXZrQ`fX£`fu]^�V�§�V6¨Ibhgimn`a^;Xtj�W=X�zi^=b9~
¿ XZribhm_zi^9e�`aui^�jlXZ\n\_X2o�m_r]s;^d©�[iea^9babhm_XZrQjlXZe�`fu]^�XZ[�`fm_W=pt\_\��E`fu]m_W��£^=YR^=ehsZ^=rv`�¸}g�©RjleaXZYÀp�[i\ pybaYTp
Xtj�\_^9rist`fuIXtj�\_mnri^;Xtj�bamnsZuv`�Á��io�m�`fuIriXRm_riW9m_zi^9rv` x ptW��wsZeaXtgiriz�eaptzim_py`fmnXZr��}^9\_z�Â

Ã ²·Äcµ$Å�ÆRÇÈ¢É ²·Ä-ÊfË µaÌ|²·ÄcµhÍwÎ ²±Ï�~n´2µ
��ui^Iptript\n�w`fmnW?pt\n\n�UW9XZrv`fmnr�g]XZgib£^=YRm_bhbamnXZr�W=X�^9ÐRW9m_^=rv`Rptr]z�^=baW=pt[c^0[ieaX x p x m_\nmn`��)^Ñ©][]ea^=bhbamnXZrib
jleaXtYÒW�uipt[]`f^9eE¹Jpyea^�g]ba^=z»~JÓ}XZe�pt[i[i\nm_W?p�`fm_Xtrib�bagiW�uÔptb�`fuiXtba^To�^0pteh^�W9XZribamnzi^=ehm_ris¢m_r{`fuimnb
W�u}pt[�`f^=e�mn`�m_b�pt\_bhXTr]^=W=^9babapteh�¢`fX�mnriW=\ngizi^�Xt`fu]^=e�W=XZrv`fehm x g�`fm_Xtrib�`aXT`aui^N^9YTmnbabamnXZrÕW=X�^9ÐRW=mn^=rv`
bag]W�uUptb�`auiXZbh^�jlehXZY,Xt`fu]^=e�uw��ziehXZsZ^9rJW=XZrv`am_rwg}p]�³uv��zieaXZst^=r x eh^=YRbab�`fefpyui\_gir]s�^=YRm_bhbamnXZr�pyriz
^=YRm_bhbamnXZr�jleaXtYk[i\_ptbaYTpNmnYT[ig]eamn`am_^9b=~$¨�^=W9`am_XZrÕÏ�~Ö­Ezi^=pt\_bªmnrQ`fgiehrQo�mn`auIpt\_\c`fui^;W9XZrv`feam x g]`am_XZrib
`fX�^9×�gipy`fmnXZrJ²±Ï�~�´�µd~�¨�^=Wd`fm_XtrQÏ�~�¹;zi^=bhW=ehm x ^=b�p�W9X�zi^�`au}py`8m_b x ^=mnris�zi^9qt^=\_Xt[�^9zQptb8p;zim pysZriXZb�`fm_W
`fX�XZ\�jlXZe�gibh^NmnrÕ`aui^�z]mnqZ^9eh`aXZe�ea^=stm_XZrÕXtj�¤Z¥$�;�³o�mn`au¢bh^=W9`am_XZrJÏ�~�¹]~¯¹|sZm�q�mnris£`�oPXT^d©]ptYR[i\_^;�i`ab
`fX|X x ba^=e�qypy`fmnXZrib�o�mn`au¢p£W9XZeaeh^=ba[cXZriz]m_risRzim pysZriXZbhm_bªXtj�[i\_ptbaYTpE[}pteaptYT^d`f^9eab=~
.0/ÑØ ÙÒ4;KJ4;5$DN<UC�GR> B+GRKJ4;KQ@$:ÚG|Û�@$ÜJ4Ý:�4;5�7=4;:�<?7=> 79@ÞÛZ46D�@�SU5$4
ßªà�áªàhâ ãÔä]åPæÞçéèëêNåPê;ì;íéî�äiç�å�ï6ð
¨�mnriW=^;m�`�m_b�YTptm_r]\n�Ruim_stu0ba^=ehm_^9b�uv��ziehXZsZ^=r���\_mn�t^;b���b�`f^9YTb�`fu}p�`�ptea^ x ^=mnris£W=XZr]bam_z]^=ea^9z�p�`�`fuimnb
bh`fptsZ^y��`fui^Qu]m_sZu�r���bau]^=\_\8YRX�zig]\_^RXtj�`fui^�[�XZ[]gi\ py`am_XZr{W=X�zi^Qz]^=baW9eam x ^9zñmnr+W�u}py[]`f^9e ¡ m_bNptr
pt[i[]eaXZ[iehm py`a^0YT^=ptrib|Xtj�^9qypt\_gipy`fmnrisJ`fui^Õ[cXZ[igi\_py`fmnXZr�zim_b�`fehm x g]`am_XZr]b=~���ui^¢W=X�zi^I^9qypt\_gipy`f^9b
x �·j�ptW9`aXZeabªjlXZe�`fui^;[cXZ[igi\_py`fmnXZrib�gi[0`fXRpte x mn`feapteh�TuimnsZu0r���bhui^=\n\_bPjlXteªzi^9�iri^=zÕ[i\ pybaYTpE[}ptefpyY|�
^9`a^=ehb=~�V,bfpyYT[i\n^QXZg]`a[ig]`|z}p�`�py�}\n^0m_bEbhuiX2o�r¼mnr��}sZgieh^ÕÏ�~n´t~���ui^ ° ²�V ¿ ��ò�V6óôµEW=XZ\ngiYRr
W=Xtrw`fptm_r]bE`fui^ x �õj�ptWd`fXZehbEjlXZeN`fu]^0[�XZ[]gi\ py`am_XZr]b=~U��uimnb£m_bEbh[i\_m�`Egi[Ôm_rv`aXJqtpyeam_XtgibEW=Xtrw`aeam x g]`h�
m_r]sQ[}pte�`fb=�»r}ptYR^=\n�I`au}py`6jlehXZY!`aui^EsZehXZgirizUb�`�py`a^Õ²�YR^9`fptbh`fp x \_^�W=XZrv`aeam x g]`fmnXZrib�W=ptr{pt\_bhX x ^
m_r]W=\_g]zi^=z{m_r{ptr�^d©�`f^9ribamnXZr+Xtj8`fu]^TW9X�zi^?µ�mnrU`fui^TÓP´|W=XZ\ngiYRr��ôptriz)`fui^RW=XZrv`aeam x g]`fmnXZrUjleaXZY
jlea^9^d�õ^=\_^9W9`aeaXZr)ea^9W=XZY x m_r}p�`fm_XtrJm_rJ`aui^RÓ$­�W=XZ\ngiYRr�~N��ui^9ba^RW=XZrv`aeam x g]`fmnXZrib;pteh^E`fui^9r�eh^=W9XZY|�
x mnri^=zQmnrizi^9[�^9rizi^=rv`a\n�R`fXEsZm�qZ^�`aui^ x �õj�ptWd`fXZe8qtpy\_gi^ ° ² ¿ªö ¥ ¿ª÷ µÑ�iptb�p�W�ui^=W��R`fXE^9ribagieh^6`fu}p�`
`fu]^�bh^=[}pyefpy`am_XZrI[iehX�W9^=zigieh^�o�XZeh�t^=z¢W=XZehea^9W9`f\��Qo�mn`auiXZg]`�W=ptriW9^=\_\_py`fmnXZrQ^9eaeaXte=~
��ui^�[iehX�W9^=zigieh^�m_b�gibh^=zTm_rE`fu]^�ba[c^=W9`aefpt\ijl^=py`fg]ea^�W=eh^?py`am_XZr|mnb$ptb�jlXZ\n\_X2o�b=Â¾`fui^�W9X�z]^�mnb�eag]r|jlXte
`fu]^�eh^=×wgimnea^=zR[i\_ptbaYTp6[}pteaptYT^d`f^9eab�ptrizTp;z}py`fpy�}\_^�pyb8mnr£�}sZgieh^�Ï�~n´�[iehX�zig]W=^=z»~���ui^ x �õj�ptWd`fXZe
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qypt\_g]^=bTptea^Õ`fui^9r*ea^=ptz¼jleaXtYø`fuimnbR�}\n^ x �Ô`fu]^�ba[c^=Wd`feapt\�jl^=py`fgieh^¢W9X�z]^t~ù¨]ptu}p�� ° XZ\�`fú=YTptrir
[cXZ[igi\_py`fmnXZribEpyea^0`fui^9rÔYTX�zimn�i^=z x ��`fu]^=ba^ x �·qypt\_gi^9bE`fX)sZm�qZ^Q`fu]^0ea^=bhgi\n`fptrv`|[�Xt[igi\ p�`fm_Xtrib=~
��uwgibª^=ptW�uQzim�û»^9ea^=rv`�zi^=r]bamn`��Tptr]zT`f^9YT[c^=eapy`fg]ea^�[}ptefpyYT^d`f^=e8ba^d`ªeh^=×wgim_eh^=b�p�bh^=[}pteapy`f^�eagirTXtj
`fu]^�[cXZ[igi\_py`fmnXZr|W=X�zi^t~�V�\n`auiXZgisZuR`fuimnb�mnriW=eh^?ptbh^=b8`fui^�eagir��õ`fmnYT^�jlXZe$`aui^�jl^=py`fgieh^�sZ^9ri^=eapy`fmnXZr��
mn`6m_b;riXt`�p0YTp�ühXZe;mnbabag]^EjlXZe�pQ�}r}pt\��i`h`fmnris0W=X�zi^t~£V�jlg]`agiea^£V�§�V6¨U�]`a`fmnris0W=X�zi^£o�m_\n\�gibh^
p£[iea^Ñ��W=pt\_W9gi\ py`a^=z0bh^9`�Xtj�bh��rv`fui^d`fm_W�ba[c^=Wd`feapRXZe�[cXZbhbam x \n�Qbh[�^9W9`aefpt\ ýy[�Xt[igi\ p�`fm_Xtr�W=XtYT[cXZri^9rw`ab
²�W=pt\_\n^=zñ��jl^=py`fgieh^Q�}\_^9b=�¯µ�o�uimnW�uÔW=X2qZ^9e|p¢o�m_zi^�efptrist^QXtj�[i\_ptbaYTp¢[}pyefptYR^9`a^=eab9~U��u}py`£mnb=��`aX
XZ[]`am_YRm_bh^N`fui^|bh[�^9^=z+XyjP`fu]^|�]`?�¾`fui^£jl^?p�`fgieh^Rst^=ri^9efpy`am_XZr)W=X�zi^|o�m_\n\ x ^Rbh^=[}pyefpy`a^RjlehXZY�`fu]^
�i`h`fm_r]sRm�`fbh^=\njé~
ßªà�áªà�á þ¼ê6î$è¾ç�ätÿ
� eaX2q�m_zi^9zN`fu]^�[i\_ptbaYTp�ziX�^=b�r]Xt`�j�py\_\ZXZg�`fbamnzi^�`fui^8YTX�zi^9efpy`a^�XZ[�`fm_W=pt\vzi^9[]`fu�ea^=stm_YR^�jlXte¾o�u]m_W�u
`fu]^6^=bhW?pt[c^6j�ptW9`aXZe�`a^=W�uir]m_×wgi^;m_b�qtpy\_m_z»��Xtri^6W?pyr0giba^6`aui^6W=Xtrw`am_rwgiXZg]bª^=bhW?pt[c^6j�ptW9`aXZePW9X�z]^6Xtj
W�u}pt[�`f^=e�¹|`aXQpt\n\_X2o¦XZ[]`fmnW?pt\n\n�R`fuimnW��0ba^9eam_^9b�\nm_YRmn`ªbh[�^9W9`aefpR`aX x ^�YRX�zi^=\n\_^=z»~���uimnb�[]eaX�zigiW=^9b
ptrÕ^=bhW?pt[c^�[]eaX x p x m_\nmn`��Tptb�p|jlg]riW9`am_XZrIXtjôoªp?qt^=\_^9rist`au�`fu}p�`�W?ptr x ^�gibh^=z¢m_rI^=×wg}py`am_XZr�²±Ï�~n´2µ
ptb�p£YTX�zim��}W?py`am_XZrT`fX£`fui^�^9baW?py[im_ris|¸}g�©�~
��ui^|XZ[}pyW=mn`��Jptz�ühgib�`fYR^=rv`fb;`aXQ`fui^|uimnsZuU\n��m_r]s0[�XZ[]gi\ py`am_XZr]b�W?pyr x ^|ziXZri^£mnr)p0r�g]Y x ^9e;Xtj
oPp2��b9~���r�`aui^;p x baXZeh[]`fmnXZr�j�ptWd`fXZePpt[i[iehXvptW�u���`fui^��ñqypt\_gi^9bªpteh^6gibh^=zIptbª[iptefptYR^9`aeamnW�ptz�ühgibh`��
YR^=rv`fb�XZrU`fu]^|¥�mnribh`a^=mnr{V��õqypt\ngi^=b;mnrJ`fui^£W9XZ\_\nm_bamnXZr}pt\���eaptzim p�`fmnqt^;Y�p�`feam�©�~���uimnb;m_b;b�`fefpym_sZuv`h�
jlXZe�oªptehzUjlXZe;\_X2o	\n��m_r]s0zim_bhW=ea^d`f^£\nm_ri^9b�o�ui^=eh^R`aui^=eh^£m_b;XZr]^£girim_×wgi^��ùjlXte;^?ptW�uU`feaptribhmn`fmnXZr�~
Ó}XZeP`aui^�uim_sZu]^=e�ba^9eamn^=b�\_mnri^=b9�]`fu]^=ea^�mnbªbaXZYR^�ptY x m_sZgim�`��Qpybª`fX£o�ui^9`aui^=e�ptrI^=YRmn`h`f^9z0[iuiXt`aXZr
XZehm_sZmnr}py`f^9z¢jlehXZY#Xtri^Egi[i[c^=e�\_^9qt^=\�Xte�jleaXZY(m�`fb6ri^9m_sZu x XZgie9~��;r]^£pt[i[iehXvptW�u)m_b�`fX0bh[i\_m�`�`fu]^
uimnsZu�\_^dqZ^=\P[�XZ[]gi\ py`am_XZr]b�mnrw`aXU[�Xt[igi\ p�`fm_Xtr+^=\n^=YR^=rv`fb9�$o�mn`fu�W9XZeaeh^=bh[�XZr]zim_risJjleh^=×wgi^9riW9�Ô^9\_^d�
YR^=rv`fb�m_r)`fui^|^dqtpy\_g}py`am_XZr)Xtj���~T��ui^;ühg]bh`fm��}W?p�`fm_Xtr)jlXte�`auim_b�mnb�`au}py`=��ptb�`fu]^T\n^9qZ^9\_b�YR^=east^
`fXtsZ^9`aui^=e9�]mn`�m_b8riXE\nXZrisZ^9e�YR^?pyrim_risyjlgi\i`fXN`fpt\_�|p x XZg�`ªpNz]m_baW9ea^d`f^�[cXZ[ig]\ py`am_XZrTptriz0pye x m�`fefpyeh�
^=\n^=YR^=rv`fb�Xtj-[cXZ[igi\_py`fmnXZrRW?ptr x ^�zi^9�}r]^=z�~��6ri^�W=ptr�`aui^=r0^dqtpy\_g}py`a^�eapy`f^�^d©�[ieh^=bhbam_XtribªjlXZe�pt\_\
`fu]^=ba^£��^=\n^=YR^=rv`fb9�}ptriz0mnriba^9eh`�`fu]^=Y�mnrv`fXE`fu]^;ri^9o¦W=XZ\n\_mnbam_Xtr}pt\��õefptz]m py`amnqZ^PY�py`aeam�©T`aX£[ieaX�zigiW9^
pT[cXZ[ig]\ py`am_XZrÕbh`aeagiWd`fgieh^Egibamnris	��b�^dqtpy\_g}py`a^=z�jlXte�^=ptW�uJXtj$`aui^=bh^Njlea^9×�g]^=riWd�J^=\n^=YR^=rv`fb9~�Ó}XZe
jlg]`agiea^�pt[][i\_mnW?py`am_XZr|`fX£riXtr���
�p�©�o�^=\n\_m_ptrQzimnbh`fehm x g�`fm_Xtrib8`auim_bPm_bP`aui^;pt[i[]eaXZ[iehm py`a^6YR^9`fu]X�z�`aX
ptziXt[]`?~
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V�rIpy\n`f^9ear}p�`fmnqt^6pt[][ieaXvpyW�u0m_bP`aXEW=XZr]bam_z]^=eªzimnbaW9ea^9`a^;\_^dqZ^=\�[�Xt[igi\ p�`fm_Xtrib=�wo�mn`auQW=XZehea^9ba[cXZrizimnris
efp�`f^=bIjlXZeI^?pyW�u�\_^dqZ^=\±~·�6ri^)`fui^9rùW=Xtribamnzi^=ehb¢`fu]^+p x baXZeh[]`fmnXZr"jlehXZY `aui^+eh^=bag]\n`�pyrw`I`aXt`�pt\
m_rv`a^=ribhmn`��|zigi^�`fXNptrv�|X2qZ^=eh\ pt[][im_ris�[iehXt�}\_^�py`�`fu]^�ehm_sZuv`�jlea^9×�g]^=riWd�T`aX x ^�p x baXZe x ^9z x �£`fu}p�`
\_mnri^t~���u}py`�m_b9�iXZgie�p x bhXZea[�`fm_XtrIj�pyW9`fXte�^d©�[iea^9babhm_XZr x ^9W=XZYR^=b9Â
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o�ui^9ea^E`fu]^Ejlea^=×wgi^9riW9�Jm_rv`f^9sZefpy`am_XZr�m_b6X2qZ^9e6`fui^£Xtri^EuimnsZuJba^9eamn^=b;ba[c^=Wd`feapt\�\_mnri^N[]eaXt�}\n^t�-pyriz
`fu]^Õ^9YTmnbabhm_XZrñptrizFp x bhXZea[�`fm_XtrñW9X�^dÐRW=m_^9rv`fbRW=XZehea^=bh[�XtrizF`aX{`aui^0qtpy\_gi^9b|jlXte|`au}py`|zimnbaW9ea^9`a^
\_mnri^t�-m±~�^y~�riXÕ\_mnri^ x \n^=rizimnrisIm_b�ptW9W=XZg]rw`a^=z+jlXte=~Ê�õ`�m_b;XZr]\n�JmnrU`fui^Rm_rv`f^9ribam�`��J`f^9eaY�`au}py`�`fu]^
jlgi\n\n� x \_^9rizi^=zÕ^=YRm_bhbamnXZrÕptrizÕp x bhXZea[]`am_XZrIW9X�^dÐTW9m_^9rw`ab�pyea^;W=Xtribamnzi^=eh^=z�~
��uimnbTpy[i[ieaXZptW�uFuiptbR`aui^Õptz]qyptrv`�pysZ^0`fu}py`|m�`|ea^9×�g]m_ea^9bTYRm_r]m_YTpt\�W�uiptrisZ^9bR`aX)`aui^Õ^d©�m_b�`fm_r]s
¿ ��Ë�W9X�zi^|jlefpyYT^doPXZeh�³~ÌË�p�`f^=b�pt\nea^?pyz]�)^d©�m_b�`�jlXte�`aui^=bh^�uimnsZu{r���bhui^=\n\_b=��ptriz{`fui^Í�Úqtpy\_gi^9b
^9qypt\ng}py`a^=z�u]^=ea^�W?pyr x ^�mnriW=\ngizi^=z¢zim_eh^=Wd`f\n�t~ªÓ�mnsZgieh^NÏ�~Ö­£bauiX2o�b6bhXZYR^�eh^=bhgi\n`ab�jlXZe�`fu]m_b�`f^9W�u��
rimn×�g]^t�}sZ^9ri^=eapy`f^9z¢gibhm_ris£`aui^�uim_sZu0×wg}pyrw`agiY,bau]^=\_\�� W9X�z]^6jleaXZY�W�uipt[]`f^9e�¹E�8r]Xt`f^6`au}py`?�³pyb
^d©�[c^=Wd`f^=z»��`fu]^�p x baXZeh[]`fmnXZrUj�ptW9`aXZeab�m_r]W=ea^=ptba^Tptb�XZri^|[iehXZsZeh^=babh^=b�gi[{`aui^Rba^=ehm_^9b=~��õ`�bhuiXZgi\nz
x ^0riXt`f^9z�`fu}p�`EjlXZeN`aui^U´ ¡ ¸"­¢`fefpyribam�`fm_Xtr�ptrizÔp x X2qZ^y�8`aui^0\_mnri^=bNptea^ x \_^=r]zim_risJ`aXZsZ^d`fui^9e
bamnsZrim��}W?ptrv`a\n�Z�8ptr]z*py`|uimnsZui^9eRXt[]`fmnW?pt\ªz]^=[]`auibTXtri^¢bh^=^9b�p)ba\nm_sZuv`|zi^9W=ea^=ptba^Õm_rFp x bhXZea[�`fm_Xtr
j�ptWd`fXZe|jlXZe|`fui^9ba^�`aefptribhmn`am_XZrib9~ ��uim_bRm_bRzigi^¢`fX�`aui^¢j�pyW9`R`fu}py`R`fu]^�efpyzim py`am_XZr��}^9\_z*W=ptgibé�
m_r]s�`fui^�[iuiXt`aXy�ép x baXZeh[]`fmnXZribNmnbNzig]^Q`fXUpt\n\8`aui^QX2qZ^9ea\_pt[i[imnrisJ[iehXt�}\_^9b£ptriz�`auwgib£m_b�sZea^=py`f^9e
`fuiptr�`au}py`E[]eaX�zigiW=^9z�mnj�`fui^T^=YRmn`h`fm_r]sÕ\nm_ri^£oPptbNmnbaXZ\_py`f^9z�~0��uimnbNr}py`agiefpy\_\n��\_^=ptzib�`aX�YRXZea^
[iuiXy`fXy��p x baXtea[]`am_XZrib$mnr£`fui^�\_mnri^ªgir]zi^=e�m_rvqt^=bh`am_svp�`fm_XtrTpyriz|ui^=riW9^�p�ea^9zigiW9^=zQp x baXZeh[]`fmnXZr£j�ptWd�
`fXte=~���uimnb£^9û�^=Wd`Tuiptb x ^9^=rFpt\_bhX x ^9^=rñriXt`f^9zÔm_r�`fui^Q`aui^=bhm_b|Xtj�Ó�m_bhW�u x ptW�ui^9e�²±­t¬Z¬]´2µd~+V�b
`fu]^6zi^=r]bamn`���m_riW9ea^=ptba^9bª`fui^�p x baXZeh[]`fmnXZr�j�ptWd`fXZehbªzi^=W9ea^=ptba^y�³ptbªXZri^6o�XZgi\nz0^d©�[c^=W9`�²lea^9W?pt\n\�`fu]^
zi^d�}rimn`am_XZrIXtjô`fu]^�p x baXZeh[]`fmnXZr0j�ptW9`aXZe�m_r0^9×wg}py`fmnXZr+²�´Z~�´ ¡ µhµd~
�õ`ªmnb�^=ptbamn^=e8`fXNz]^?pt\co�mn`fuR`fui^�W=XZrv`am_rwgigiYÞXZ[}ptW9mn`��RYRX�zim��}W?p�`fm_Xtrib�`fXN`aui^�[cXZ[ig]\ py`am_XZrRbh`aeagiWÑ�
`fg]ea^t~���ui^�efpy`a^=b�`fu}p�`6pteh^�g]ba^=zUmnrÕ`aui^NW9XZ\_\nm_bhm_XZr}py\���eaptzim_py`fm�qZ^�W=X�zi^=b�ptea^�pt\n\¨
�p�©�oP^9\_\�p?qZ^=eé�
ptsZ^9z�Xtri^=b9��`fuwgib�mn`�mnb;YTXZb�`�pt[i[iehXZ[ieam_py`f^£`aXÕ^dqypt\_g}p�`f^Rptr�p x baXZeh[]`fmnXZrUj�ptW9`aXZe;`fu}p�`�mnb�pt\_bhX
p?qZ^9efptsZ^9z�X2qZ^9e�`aui^To�uiXt\_^|W=XZrv`am_rwgigiY ptr]z+W?pyr x ^Tgibh^=z�pyb�[iptefptYR^9`aeamnWTpyz�ühgibh`aYT^9rv`fb�XZr
`fu]^�bh[�Xtrw`fptri^9XZgib�ea^=W9XZY x mnr}py`am_XZr0eapy`f^9b=~�Vë[ieaX�W=^9zigiea^�u}ptb x ^=^9rÕo�ehmn`a`a^=rI`fX|^9qypt\ng}py`a^6`fuimnb
²�bh^=^£bh^=W9`am_XZrJ¹]~ ¡ ~n´�µÑ��ptr]z�`fui^Nea^=bhgi\n`ab;pteh^EbauiX2o�r)m_rÕ�}sZgieh^|Ï�~�¹TjlXZe�ptrU^=\n^=W9`aeaXZr�zi^=ribhmn`��¢Xtj
´�Î�´2¬ÇÏ�ÐSÑSÒÔÓÇÕ�ptriz¢ptrI^=\_^9W9`aeaXZrI`f^9YT[c^=eapy`fgieh^;Xtj�´AÖD×T~



´2¹�Ø

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

2 4 6 8 10 12 14 16 18 20

A
b

so
rp

tio
n

 f
a

ct
o

r
Ù

Upper level quantum nuber

Lyman series

plasma length=1.e4 cm

plasma temperature=1 eV

dens=1.e13 cm^-3
dens=5.e13 cm^-3
dens=1.e14 cm^-3
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¨�[c^=Wd`fefpy\]\_mnri^P[]eaXt�}\n^=b$pyea^P^dqypt\_g}p�`f^=z|pyb�zi^=bhW=ehm x ^=z|m_rEW�uipt[]`f^9e�¹]~���u]^ª^d©�[ieh^=babhm_XZr|Xtj»½;eamn^=Y
²�´?®Z«Z¬vµªm_b�gibh^=zUptb�`fu]^ x ptbhm_W�[ieaXy�}\_^;jlXZe�pt\_\-\n^9qt^=\_b9� x g]`�mnb�bhg x b�`fmn`ag]`f^9zUptb�pt[i[iehXZ[iehm py`a^�jlXte
�t^d�UX x bh^=e�qZ^=z{\_mnri^=b x ��m_YR[ieaX2qt^=z{pt[i[iehX?©]mnY�p�`fm_Xtrib=~ ö ^=ea^£bhgiW�u{uim_sZuU×wg}py\_mn`��¢[iehXt�}\_^9b;pteh^
W?py\_W=g]\ py`a^=z x �Ô`aui^ �<�<� W=X�zi^�²l��pt\nm_rÔ^9`Qpt\·~���´?®Z®vÏ�����pt\nm_rñ^9`�pt\·~���´?®Z®åµZµÑ~ �_�<� m_bRgibh^=z
jlXZeNpt[i[iehX2©�mnY�py`a^=\��{`aui^��}ehbh`E�]j¶`f^=^9rÔba^=ehm_^9bEYT^9Y x ^=eab9~ ¿ pt\_W9gi\ p�`fm_Xtr+Xtj�`aui^QuimnsZui^=e�ba^9eam_^9b
YR^=Y x ^=ehbTmnbRbhXZYR^9o�u}py`TW=XtYT[ig�`�py`am_XZr}py\_\n�{zi^9Y�pyrizim_r]si� x g�`�mnbTpy\_baX{Xtj�\_^=bhbTmnYT[cXZe�`�ptriW9^t�
pt\n\_X2o�m_ris|`fu]^|½�ehm_^9Y,[ieaXt�i\_^=b�`fX x ^Ngibh^=z�~;��u]^=ba^£\nm_ri^�[ieaXy�}\_^�W?pt\nW=gi\_py`fmnXZrib�ptea^�W=XZY x m_ri^9z
o�mn`auE`fui^�[cXZ[igi\_py`fmnXZrNeh^=bhgi\n`ab�`aX;^9qypt\ng}py`f^ª`aui^ x XZgiriz�� x Xtgiriz|W=XZrv`aeam x g]`fmnXZrN`fX;`aui^�^=YRm_bhbam_Xtr
W=X�^9ÐRW9m_^=rv`=~
�õ`|m_b£mnrv`f^=eh^=b�`fm_r]sJ`fX)W=XZYR[}pteh^�`fu]^Õ\nm_ri^T[ieaXy�}\_^0^Ñ©][]ea^=bhbamnXZribTptb£^9qypt\ng}py`f^9z x ��`fui^¢½;eamn^=Y
^=×wg}p�`fm_XtrTo�mn`auT`auiXZba^�^9qypt\ng}py`a^=z�g]bam_r]s�`fu]^ �<�<� W9X�z]^t~���ui^�[ieaXy�}\_^9bPpteh^�[iehm_YTpteamn\n��zi^9[�^9r��
zi^9rw`�Xtr�`fui^�^=\_^9W9`aeaXZr0zi^9ribam�`��Z� x g]`�pt\nbaXNqypte��To�m�`fu�`aui^6^=\n^=Wd`feaXtrQ`f^=YR[c^=efp�`fgieh^t~�Ó�mnsZgiea^�Ï�~ ¡
bau]X�o�b6`aui^|½;eamn^=Y,[iehXt�}\_^9b6X2qZ^9ea[i\nXt`a`a^=zUXZr�`aui^ �<�<� eh^=bhgi\n`ab�jlXZe6pTefptrist^NXtj�zi^9ribam�`fmn^=b=~ �õ`
oPptb8jlXtgiriz£`fu}p�`8`aui^�½�ehm_^9Y [iehXt�}\_^9b�[ieaX�zigiW9^�[]eaXt�}\n^=b�^d©�`aea^=YR^=\��£W=\nXZba^ª`aX�`aui^ �<�_� eh^=bhgi\n`ab
gi[�`aXJzi^=r]bamn`am_^9bEXtj.ñ�­ÌÎ*´2¬ Ï�Ð Ñ9Ò ÓÇÕ jlXZe�`���[im_W=pt\�z]mnqZ^9eh`aXZeN`f^9YT[c^=eapy`fg]ea^=b0²�òÒ´uÖD×Eµd~UÓ}XZe
zi^9ribam�`fm_^9bEp x X2qZ^�`auim_b9��`aui^0½;eamn^=YA[iehXt�}\_^9bNgir]zi^=eh^=bh`am_YTpy`f^R`fui^T^=\n^=W9`aeaXZr x eaXvpyzi^=rimnrisJpyriz
`fuwgib�[ieaX�zigiW9^�[]eaXt�}\n^=b�o�uim_W�uJptea^;`fX�XRr}pteaehX2o�~'�;g]e�[iehm_YTpteh��m_rv`f^9ea^9bh`�jlXte�`auim_b�o�XZea�0mnb�mnr
`fu]^�zim�qZ^=e�`fXZe8ea^9sZm_Xtr�Xtj�`aXZ��ptYTpt�wb8o�m�`fu�z]^=ribhmn`fmn^=b8jleaXZY!²�¬�ón´}¸JÏZµ�ÎÕ´2¬ÇÏ�ÐSÑSÒÔÓÇÕ2��`auwgib�o�^;pteh^
m_r)`fu]^Teh^=sZmnYT^Eo�ui^9ea^R`fui^�½�ehm_^9YÝ^d©�[ieh^=babhm_XZr+m_b�bh`fpteh`am_ris0`fX x ea^=pt�UziX2o�r�~Ìô�^9qt^=eh`aui^=\n^=bhb=�
mn`�o�mn\_\�b�`fm_\n\�[iehX�zig]W=^�stX�X�z)[ieaXt�i\_^=b�jlXZe�YTptrv�)XtjP`aui^Tz]^=ribhmn`fmn^=b�`fu}p�`�Xtri^Ro�XZgi\nz�oPptrv`�`aX
m_rvqt^=bh`am_svp�`f^t�³pyriz0jlXZe�zi^=r]bamn`am_^9b x ^9�tXZriz¢mn`fb�eh^=sZmnXZr0Xtj�qtpy\_m_z]mn`��|`fui^ �<�<� [ieaXy�}\_^9b�ptea^�gibh^=z�~
ßªà�áªàJõ öÔåPì;ï�÷.ø²ùSî¡í®í_ú}û�î¡í�æÀð]ðwäcî}î<ü;í�ì;ï�ýñî�ï�÷ëçhæÞê;ì�î³ç�ätÿùè-å�ïPäcî³ç�û;ì�äiç�å�ï6ð
��ui^;uimnsZui^9e x XZgiriz��·jlea^9^6uv��z]eaXZsZ^9rIW=XZrv`fmnrwgigiY�W9XZrv`fehm x g]`am_XZr]bªpteh^6^9qypt\ng}py`f^9z�jleaXtYk^Ñ©][]ea^=bé�
bamnXZrib$bhgiW�uQptb$^9×wg}py`fmnXZr¢²±¹]~�«vµÑ~���r£`fui^�bh[�^9W9`feapt\ijl^?p�`fgieh^�W=X�zi^t��p6eaXtg]`fmnri^ª�}eab�`�zi^9qt^=\nXZ[�^9zRjlXte
ptr}py\n��bamnb�Xyj�`fui^ x ea^9YTbhbh`aefptui\ngirisR^=YRm_bhbam_Xtr¢mnr¢`fu]^E¤Z¥$��`fXt�ypyY�pt�U² ö Xteh`fXtr���­y¬Z¬]´�µPjlXZehYT^9z
`fu]^ x ptbamnb�jlXZe�^9qypt\_gipy`fmnXZrJXtj8pt\n\ô`aui^£uv��zieaXZst^=rimnW x Xtgiriz��·jlea^=^£W9XZrv`fehm x g]`am_XZr]b=~;��ui^ ö XZeh`aXZr
[iehX�W9^=zigieh^=b�ptsZeh^=^9z¢^Ñ©ipyW9`f\���o�m�`fuÕptr0m_r]zi^=[c^=riz]^=rv`�ehXZg]`am_ri^6z]^9qZ^9\_XZ[c^=zÕui^9ea^t~8Ó}XZeªW9XZYR[}py`h�
m x m_\_m�`��¢o�m�`fu{V6§�V;¨)ptriz�Xt`fui^9e�pt[i[i\nm_W?p�`fm_Xtrib=�-m�`;oªptb�zi^=W9m_zi^9z�`aX x pyba^|`fui^|oPXtea�Uui^9ea^RXZr
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$ipg9k.dDq�bSm²fjo(xkDb9h®s²o$ijkDw�wOb�bAl.o��uh�o$knx�ijbOknx¢��q�bO£
��q�ijo$£�� x�dDq�bSm²fjo(x���bOq�h�vDo(xJo}dnfpgOxJ£5g�dngSq�gS£�o�h�o�q�x$~
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`fu]^ ö XZeh`aXZrÕ[ieaX�W=^9zigiea^9b=~8��ui^�uw��ziehXZsZ^9r x eh^=YRbabh`aefptu]\_girisRW=Xtrw`aeam x g]`fmnXZrQjleaXtY�`fui^ ö XZeh`aXZr
W=X�zi^;mnbP^9qypt\ng}py`a^=zQjleaXtY�ptript\n�w`fmnW�uv��zieaXtsZ^=rimnW;^d©�[ieh^=babhm_XZr]b�stmnqZ^9r x � ° giehsZ^=bhb�� ¨�g]YTYR^=ehb
²�´?®¶ØåµZµÑ~ ö XZeh`aXZr���b�W9X�z]^Ept\nbaX�^dqypt\_g}p�`f^�pt\_\-`fu]^NW=Xtrw`am_rwg}p|jleaXZY(m_YR[igiehmn`��0bh[�^9W=mn^=b=~�Ó}XZe�`fuimnb
mn`�eh^=×wgimnea^=b�m_r�jlXZeaYTpy`fmnXZrQXZrÕ`fui^�mnXZrim_bapy`fmnXZrIptrizÕea^9W=XZY x m_r}p�`fm_XtrÕW9X�^dÐRW=m_^9rv`fb�jlXZe�^?ptW�u¢m_XZr��
m_bapy`fmnXZrñbh`�pysZ^JXtj6`aui^JmnYT[ig]eamn`���m_r¼×wgi^9bh`am_XZr�~ù��uim_bTm_r]jlXZehY�p�`fm_XtrñmnbTX x `�ptmnri^=z¼gibamnris+`fu]^
V6§�V;¨Ubag x eaXZg�`fm_r]^Rz}­yz}py`fp]~�jlXte6o�uim_W�u{m_rU`fg]ear�ptW=W9^=babh^=bNpy`fXZYRm_WNz}py`�pQjlehXZYÝV6§�V;¨)ptz]jé´t´
�}\n^=b=~_ô�Xt`f^6`au}py`�pt\_\�m_XZr]m_bfp�`fm_XtrQbh`fptsZ^=b�Xtj�ptrÕm_YR[igiehmn`���ptea^�m_r]W=\_g]zi^=z
V�\n\]`fu]^�W9XZrv`fmnr�gip�W9XZrv`feam x g]`am_XZrib�jlehXZY�pt\n\i[cXZbabhm x \n^�m_YR[igieam�`��Nbh[�^9W=mn^=b�ptea^�sZ^9ri^=eapy`f^9zTo�m�`fuimnr
`fu]^�bh[�^9W9`feapt\}jl^?py`agiea^�W?py\_W=g]\ py`am_XZr x �£`fuimnb�YT^d`fuiX�z�~���ui^�m_YR[igiehmn`��E^9YTm�`a`a^=eab�YTp?�£XZeamnsZm_ripy`f^
jleaXtY p{zim�û»^9ea^9rw`Tea^9sZm_XtrFXtj�`fui^Õ\_mnri^IXtj6bhm_sZuv`R`fu}ptrñ`fui^Õuv��zieaXZst^=r*^9YTm�`a`f^9eab9~*��uwgib�`fu]^
W=X�zi^�pt\_\nX�o�b$jlXZe8zim�û»^9ea^=rv`�`f^=YR[c^=efp�`fgieh^=b=��zi^9ribam�`fm_^9bªptr]zQ\_^9rist`fuTXtj-^9YTm�`a`fmnris�ea^9sZm_XZr]b�mnrT`fu]^
m_YR[igiehmn`��TW?pt\nW=gi\_py`fmnXZr�~
.0/�� � :�B+4;C�7��{CÞC�GIHJ4,ÛtGT5	> GIHJ4;<?<=7?KJL @�ÜJ4��kDE<?> 465�4;> 7?:��

:�7=GRK 7?K @�ÜJ4 ����� HU7��R4;5�@�GT5�/
ßªà�ë�àhâ  í�ä]î�çhíéð å�ùQäcü�í	ê7ü�ÿ�ð]ç�è-î�íTê�î}å�û;í�íôæ
! mn`auQ`fui^;[cXZbhbam x m_\_m�`��|Xtj�sZ^=ri^9efpy`am_risEp|W9XZYR[i\_^d`f^6bh[�^9W9`feapt\»jl^=py`fgieh^;m_riW9XZea[cXZeapy`fmnris�`aui^;W=XZr��
`fmnrwgigiY ^=zist^t��p�YEg]W�u�YTXZeh^TW9XZYR[i\_^d`f^�W9XZYR[}pteamnbaXZr{o�mn`au+ba[c^=Wd`feapt\PX x ba^=e�qypy`fmnXZribEmnb�riX2o
[cXZbabhm x \n^t~���ui^ÕY�pym_r�bh`agiz]�Ôui^9ea^Õm_b|ptbRpU[cXt`f^9rw`am pt\�z]m ptsZr]XZbamnbN`fX�XZ\PjlXZeE`aui^¢¤Z¥$��zimnqt^=eé�
`fXte=~¼V!zi^9baW=ehm_[]`am_XZrñXtj;z]mnqZ^9eh`aXZe|W=XZriz]mn`fmnXZribRptrizñ`���[im_W=pt\�uim_sZuÔbh^=eamn^=bTba[c^=W9`aefp{u}ptb x ^9^=r
sZm�qZ^=rÔmnr�W�u}pt[]`a^=e0´Z~ç��rÔ`auim_bNea^=stm_XZr���XZr]^Qba^9^=bTpJbh`fehXZris ° pt\nYT^9eNbh^=eamn^=b£\nm_YRmn`�ba[c^=W9`aeagiY
o�ui^9rÔ`aui^Q[i\_ptbaYTp¢z]^9`�pyW�ui^=bEjlehXZYÒ`aui^Qzim�qZ^9eh`fXte�oPpt\_\±~Jò�r]zi^=eE`aui^=bh^0W=m_ehW=giYRbh`fptriW9^=bEm�`Nmnb
riX|\_XtrisZ^=eP[�XZbhbam x \_^�`aX|ea^=\��QXZrI\_ptrisZYEg]m_e8[ieaX x ^6`f^9YT[c^=eapy`fg]ea^�ptrizIzi^9ribam�`��0YR^?ptbhgiea^9YT^9rw`ab
²�bhgiW�uJ[iehX x ^=b6pyea^�^=Y x ^=ziz]^=zJmnrÕ`aui^�z]mnqZ^9eh`aXZe�oPpt\n\_b�µ�ptr]zJpt\�`f^=ehr}py`amnqZ^�[ig]ea^Nbh[�^9W9`aeaXZbhW=XZ[imnW
`f^9W�uirimn×�g]^=b�bagiW�u�ptb;`fuimnb;uim_stuUba^=ehm_^9b�Xtri^ x ^9W=XZYR^£Xtj8qypt\_gi^y~N��ui^|[i\_ptbaYTpQ[}pteaptYR^9`f^9eab;mnr
`fu]m_bNW=ptba^�ptea^T^d©�`feaptW9`a^=z x �)�i`a`am_ris�p�bh��rv`fui^d`fmnWQba[c^=Wd`feag]Y `fXÕ`fui^�W=XZYR[i\_^d`f^Rba^9eam_^9bN\nm_YRmn`
ptrizUW9XZrv`fmnr�g]giY#^9zisZ^EX x ba^9ehqypy`fmnXZrib9~6��uim_b�u}ptb�mnr�j�ptWd` x ^=^=r)ziXtri^No�mn`auJbaXtYT^�bagiW9W=^=bhb x �
� m_svpyeaX2qQ^d`�py\·~-²é´2®Z®¶ØZµd~�¨�^9^�bh^=Wd`fm_Xtr¢¹�~¯¹EjlXZe�p£zi^9baW=ehm_[]`am_XZrIXtjô`fu]^�z]mnû�^=ea^9riW=^9b x ^9`�o�^=^9r�`fu]^
pt[i[]eaXvptW�uT[iea^9ba^9rw`a^=z0ui^9ea^�ptrizT`aui^�XZri^�giba^9z x � � mnsvpteaX2qc~���ui^�[i\_ptbaYTp�[iptefptYR^9`a^=ehb�o�u]m_W�u
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W?pyr x ^�zi^9zigiW=^9z0m_rR[ieamnriW=mn[i\_^�pyea^�`fui^�^=\_^9W9`aeaXZrR`f^=YR[c^=efp�`fgieh^�jlehXZY `fui^�jlea^9^d� x XZg]rizQW=Xtrw`am_r��
gigiY!ba\nXZ[c^£ptrizJmnrv`f^=r]bamn`��¢efp�`fm_X�Xtj$`fui^Nuim_sZu�ba^=ehm_^9b6YT^9Y x ^=eab9�»`fu]^E^=\n^=W9`aeaXZrUz]^=ribhmn`��ÕjleaXZY
`fu]^�o�mnz]`fuÕXtj�`aui^�uim_stu¢bh^=eamn^=b�\_mnri^=b9�]`fui^�ea^9W=XZY x m_r}p�`fm_Xtr0bh`�p�`f^�jleaXZY�`aui^�ba^=ehm_^9b�zi^9W=eh^=YR^=rv`
ptriz»�8m�j�`fui^�m_YR[igieam�`��{W=XZrv`fehm x g�`fm_Xtr+`fXJ`aui^Q^=YRm_bhbamnXZr�m_bNbam_strimn�}W=ptrv`?��`aui^Iºc��^dû»^9W9`amnqZ^Ipyriz
m_YR[igiehmn`��TW=XZr]W=^=rv`aefpy`am_XZrib�jlehXZY�`fu]^�g]rizi^=eh\n��m_r]sRW9XZrv`fmnr�g]giY�\_^dqZ^9\·~
��ui^J¤Z¥�� ÷ ��¹+bh[�^9W9`aeaXZYR^9`a^=e|oªptb�giba^9z¼`fX�YT^=ptbagieh^Õ`aui^�u]m_sZuFba^=ehm_^9b ° py\_YR^=e|ba[c^=Wd`fefp�~
÷ ��¹]��b�\nm_ri^£XyjPbhm_sZuv`£��ba^=^9b=��p x XZg]`-µt¬#"!Xtj�`aui^|XZg]`a^=e�zimnqt^=e�`fXZe6`fpteasZ^d`�ptb�bauiX2o�r+mnrU�}sZgieh^
Ï�~¯Ï�~'�õ`6m_b�^=b�`fmnY�py`a^=z�jlehXZY�`fu]^£¤Z¥$�ë[i\ ptbhY�p|`feaptriba[cXZe�`�W9X�zi^9b�`fuipy`�`aui^ ° py\_YR^=e�^=YRm_bhbam_Xtr
XZehm_sZmnr}py`f^9b£jleaXZY pt[i[]eaX?©�m_YTpy`f^9\n�ñ­���¹�W9Y Xtj�`fui^¢zimnqt^=eh`aXZe�eh^=sZmnXZrFjlXteR`aui^�qZ^9eh`am_W?py\�[i\_py`f^
zimnbaW�u}ptehsZ^�ptriz£¹�� ¡ W9Y�jlXZe¾`fui^8uiXZehm_ú=Xtrw`fpt\w[i\ p�`f^�zim_bhW�u}ptehsZ^t��`fuiXZg]sZu�`aui^=bh^Pqypt\_gi^9b�uip2qt^P\_pteasZ^
giriW9^=e�`�ptmnrw`am_^9b=~�V�b�XZri^;W=ptrÕba^=^;jlehXZY��}sZg]ea^�Ï�~¯ÏN`fui^�\_mnri^6Xtj�bamnsZuv`�Xtj ÷ ��¹|[}ptbhba^9b�`auieaXZg]sZu
`fu]^�W9^=rv`feh^�Xtjc`fu]^�`aXZ��ptYTpt�NW9eaXZbhb�bh^=W9`am_XZrRbaX�`fu]^�`aXt`�py\}X x ba^9ehqt^=z�mnrv`f^=r]bamn`��£o�mn\_\�[�Xt`a^=rv`fm_pt\_\��
W=Xtrw`fptm_rUW9XZrv`fehm x g]`am_XZr]b�jleaXtY#XZg�`�o�mn`fu¢`fui^£zim�qZ^9eh`fXte6ea^9sZm_XZr»~7��rJ`fui^E^Ñ©�[�^9eam_YR^=rv`;`aui^ ÷ ��¹
m_r]bh`fehgiYR^=rv`�`�py�t^=b8p�bh^=×wgi^9riW=^�Xtj³`f^9YT[cXZefpy\�bhuiXt`fb$X2qt^=e8p�bamnrisZ\n^�¤Z¥$�F[ig]\_ba^y~���r]jlXteaYTpy`fmnXZrNmnb
sZ^9ri^=eapy`f^9z�jleaXZYÀ^=ptW�u�`feaptW���²�m·~�^t~wbh[}py`fm_pt\³[�Xtbamn`am_XZr}µ�p�`P^=ptW�u�`fmnYT^�ba\nm_W9^t~ ÷ ��¹�uiptbªpNbh[}py`am pt\
ea^9baXZ\ng]`fmnXZr�Xtj�´2¹yYTY ptrizÔ¬]~�´?riY ba[c^=Wd`fefpy\ªea^9baXZ\ng]`fmnXZr�~UV�rÔ^Ñ©][cXZbhgiea^0`fmnYT^TXtj�´2¬Z¬JYRba^9W
oPptb;giba^9zJjlXZe�`aui^EuimnsZu��õr ° pt\nYT^9e�X x ba^=e�qypy`fmnXZrib=~%ô�Xt`f^�`fu}py`�`fui^Nba[c^=W9`aeaXZYR^9`a^=e6mnb6p x \_^�`aX
YR^?ptbhgiea^�`aui^ � pybaW�ui^9rFW9XZrv`fm_rwgig]Y ^9zisZ^Iptriz�`aui^Qbh[�^9W9`feapt\Pjl^=py`fgieh^QW=X�zi^0mnbEpt\nbaXUp x \_^T`aX
YRX�zi^9\�`fuimnb�bh[�^9W9`aefpt\ôea^9sZm_XZr»~PV�rJptr}pt\���bhm_b�Xtj � ptbhW�ui^=r)ba[c^=Wd`feapTu}ptb��Z^d`�`fX x ^�[c^=e�jlXZeaYR^=z�~
Ó}eaXZY`
¢^9m_sZb�^9`�pt\±~i²é´2®Z®¶ØZµ¾`���[im_W=pt\}¤Z¥$�Ôzim�qZ^=e�`fXZe�W=XZriz]mn`fmnXZribôoPXZg]\_z x ^�ptrE^9\_^=Wd`fehXZr£zi^=r]bamn`��
Xtj�ñ ´�Î0´2¬ Ï�Ð ÑSÒ ÓÇÕ �wri^=g]`aefpt\³zi^9g]`f^9eamngiYÀzi^=ribhmn`��|Xtj�ñ ´�Î0´2¬ ÏJÕ ÑSÒ ÓÇÕ ptr]z�^=\n^=Wd`feaXtr�ptr]z�m_Xtr
`f^9YT[c^=eapy`fg]ea^=b�Xtj´ñ ´�Î�´2¬ Ð%$ ~
ßªà�ë�à�á & å#÷7íôíhí�ç�ï�ý('+å�î*)
+-,/.10124365874,�9
:8;=<>012?58<

Ó�mnsZgiea^6Ï�~�«NbauiX2o�b�`fu]^ x �õqypt\ngi^�eh^=bhgi\n`abªXtj¾`fui^�[�XZ[]gi\ py`am_XZrTW=X�zi^�jlXZePptr0^=\n^=Wd`feaXtr0zi^=ribhmn`��TXtj
´%Î�´?¬ Ï�Ð ÑSÒ ÓÇÕ �}ptrizI^=\n^=Wd`feaXtrI`a^=YR[�^9efpy`agiea^;Xyj�´%Î{´2¬ Ð $ ~}�õ`�W=ptr x ^;bh^=^9r¢`fuipy`ª`fu]^�p�`fXZYRm_W
[cXZ[igi\_py`fmnXZribNeh^?ptW�uF¨]pyu}p�� ° XZ\n`aú=YTptrir�qypt\ngi^=b x ��p x Xtg]`A@¦ÅÝÏ�~)��ui^ x �õqypt\_g]^=bEmnr��}sZgieh^
Ï�~�«EW=XZehea^9ba[cXZriz0`fXE`aui^;z}py`fpy�}\_^�bauiX2o�rÕm_rQ�}stgiea^�Ï�~n´Z~�¥�©]ptYRm_r}p�`fm_Xtr�Xtj¾`fu]^;z}py`�p��}\_^�bauiX2o�b
`fuipy`�`aui^£^d©�W=m�`f^9zU\_^9qt^=\�[�XZ[]gi\ py`am_XZr]b�pteh^E\ pyeasZ^9\n�I[cXZ[igi\_py`f^9z�`fuiehXZgisZuUeh^=W9XZY x mnr}py`fmnXZr+²�m·~�^t~



´ ¡ ¹

Ó�mnsZgiea^¢Ï�~¯Ï�ÂCB�fpfje²x�h�q�gSh�ipb9k�b9�¨h�vDo7fjipkDo(x�bS��x�ipw9v�h5bS�¨h�vDoED}��ê�ipknxJh�q�eD£�o�k�h5ijk	h�vDo7¤¢g9fj£�o$q�x�o�q�ipo$x�fjip£�izhb9s²xJo$q�|�g�h�ijbOknx$~
`fu]^;W=XZrv`fehm x g�`fm_Xtribª`fX|Á Æ W=XtYT^;\_pteasZ^9\n�|jleaXtYk`fu]^�Ó$­EW=XZ\ngiYTr}µd��ptb�XZri^6o�XZgi\_zI^Ñ©][c^=Wd`�jleaXZY
p£bh`aeaXZrist\n�Qeh^=W9XZY x mnrim_ris|[i\_ptbaYTp]~
��uwgib=�ôjlXZe6`fu]^Ru]m_sZui^9e ° pt\nYT^9e;ba^=ehm_^9b�`aefptr]bamn`am_XZr]b6o�uim_W�u�ptea^|Xtj�m_rv`a^=ea^9bh`�ui^9ea^t�¾`fu]^Rg][i[�^9e
\_^dqZ^9\�[�Xt[igi\ p�`fm_XtribPpyea^6W9\_XZbh^�`fXN`aui^=mneP`fu]^=eaYRX�z]��r}ptYRm_W�^=×wgim_\nm x ehm_giY qypt\ngi^=b9~$V�\nbaXi��XZri^6W=ptr
u}p?qZ^£W9XZr]�}z]^=riW9^|`au}py`�`fui^Ejleh^=^E^9\_^=Wd`fehXZrib�o�mn\_\ôu}p?qZ^|pÌ
�p�©�o�^=\n\_m_ptr�qZ^9\_X�W=m�`���zimnbh`aeam x g]`fmnXZr��
YTpt�wm_risR`fui^�uw��ziehXZsZ^9rim_W�W=XZrv`fmnrwg}p�^d©�[ieh^=bhbam_Xtrib6jlXZe;Ì pyriz É ²lo�uimnW�u)ptbabhgiYR^Ê
�p�©�o�^=\n\_m pyrzimnbh`fehm x g�`fm_Xtrib�µ�qypt\_mnz�~�§6^9ba[im�`f^�`aui^�j�ptWd`ª`fu}p�`ª��¥�qtpy\_gi^9bPoPXtgi\_z x ^6bag�ÐTW9m_^9rw`=�]`fu]^6ba[c^=Wd`fefpy\
jl^?p�`fgieh^�W=X�zi^ª`�pt�y^=b$`fu]^�^9qypt\_gipy`f^9z x �õqypt\_g]^=b�mnrw`aX�ptW=W9XZgirv`�`fX�pt\n\_X2o�jlXZe�^Ñ©�`f^=r]bam_XtrR`aX%ô�ó���¥
W=Xtrizimn`am_XZr]b�mnjôri^=W9^=bhbfpte��Z~
F .G3*H#7?5�IJ:8;=<>0G2458<

��ui^IXZ[}pyW=mn`��+W=X�zi^0Xtj�W�u}pt[]`a^=eR¹�oPptb|eagirÔjlXZeN`aui^Iba^=\n^=Wd`f^=zñzim�qZ^=e�`fXZe£W9XZrizim�`fmnXZrib£ptr]zFpyb
^d©�[c^=Wd`f^=z{`fui^£[]\ ptbhY�p�mnb6XZ[]`am_W=pt\_\��Õ`auim_r x Xt`au)jlehXZY#ptr)^=YR^=east^=rv`;¸}g�©{pyriz{pQ[�XZ[]gi\ py`am_XZr
[cXZm_rv`8Xtj»q�mn^9o*jlXZe$`aui^�bh[�^9W9`aefpt\³ea^9sZm_XtrJ²lba^=^��}sZgieh^6Ï�~MµZµÑ~���uwgib�Ì"W?ptr x ^�ba^d`�`aXNXZri^�jlXZe�`fu]^
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Electron density     = 1.e14 cm^-3

Electron temperature = 1.e4 cm^-3

Ó�m_sZgieh^�Ï�~�«]Â}acb9dneDfpgSh�ipb9k sAyP� g9r�h�b9q�x¢|ux�dnq�ipknr�ipdng9f�ÝOe²gSk�h�eD£±xJvno�fpf¶��b9q¨lAip|9o$qJh�b9q�r�bOknlAijh�ipb9knx$~
^=YR^=ehsZ^=rv`8¸}g�©RW=pt\_W9gi\ py`am_XZr|pyrizTr]X�[cXZ[igi\_py`fmnXZrRptz�ühgib�`fYR^=rv`fb�pteh^�r]^=W=^9babapteh�RjlXZe$`fui^�uimnsZui^9e
ba^9eamn^=b�`feaptribam�`fmnXZrib=~
V�bTu}ptb�pt\_eh^?ptz]� x ^=^9r*bau]X�o�r¼m_rF�isZgiea^�´Z~�´Z´Z��`aui^�\nX2oP^9eQó���Y�ptrF\_mnri^=bRpteh^�\_mn�t^9\n��`aX x ^
XZ[]`am_W=pt\_\��T`auim_W��³~ªV�r�XZ[]`am_W=pt\_\��T`auim_W��0[cXZ[igi\_py`fmnXZrIW?pt\nW=gi\_py`fmnXZrQoPptb�[c^=e�jlXZeaYR^=zI`fXR^9qypt\ng}py`a^
`fu]^�^9û�^=W9`8Xtj�ó���Y�pyr£ba^=ehm_^9b$[iuiXt`aXy�ép x baXZeh[]`fmnXZr£XZrE`fu]^�^Ñ©�W=mn`a^=z|bh`fpy`f^�[cXZ[ig]\ py`am_XZrEb�`fehgiW9`agiea^y~
V6§�V;¨)­�´ ¡ oªpyb�g]ba^=zU`aXÕst^=ri^9efpy`a^E`fui^£XZ[�`fm_W=pt\_\��0`fuimnW��Jptz�j�¬ ¡ jlXZe6[cXZ[ig]\ py`am_XZrJ[]eaX�W=^=bhbamnris
q�m pRV6§�V;¨�­y¬vÏ��³ba^9^��}sZg]ea^£Ï�~pØ]~5�õ`�W?pyr x ^�ba^9^=rJ`au}py`�`fui^�r³Å�­��c¹L� ¡ bhui^=\n\_b�pt\_\-uip2qt^E^=r��
u}ptr]W=^=z)[cXZ[igi\_py`fmnXZrib9~6ò�[cXZrJW9\_XZbh^=e6mnrvqZ^=b�`fmnsvpy`fmnXZr�m�`�oPptb�jlXZg]rizñ²ljlXZe�ptrJ^9\_^=Wd`fehXZrUzi^=r]bamn`��
Xtj$´#ÎÕ´2¬ Ï�Ð ÑSÒ ÓÇÕ µ�`au}py`8`fui^�m_riW9ea^?pyba^�mnrR`aui^�r}Å�­�[�XZ[]gi\ py`am_XZr|mnb�zig]^�`fX�[iuiXt`aXy�ép x baXZeh[]`fmnXZr��
o�uimn\_^�`fu]^8mnriW=eh^?ptbh^�m_r�`fui^�r³Å;¹�� ¡ [�XZ[]gi\ py`am_XZr]b�m_b-YTptm_r]\n��zigi^$`fX�^=\n^=W9`aeaXZr�^Ñ©]W9mn`fpy`fmnXZr;jleaXZY
`fu]^T^9riu}ptriW9^=z�r³Å�­Ibaui^9\_\·�¾o�mn`au�`aui^T^dû»^9W9` x ^9W=XZYRm_risÕ\_^9bab�[ieaXtriXZgiriW9^=z�pybNXZri^Rm_r]W=ea^=ptba^9b
m_r�r���bhui^=\n\·~���uwgib�`fui^9ea^£m_b�ptrJmnrizim_eh^=Wd`�mnr]¸}gi^9riW=^£Xtj�Xt[}ptW=m�`��ÕXZr�`fu]^E[�Xt[igi\ p�`fm_Xtrib�jlXte�rNM
¹]~|V�b;oPptb�ba^=^9r�jlehXZY��}sZg]ea^TÏ�~�´Z�¾ea^=W9XZY x mnr}py`am_XZrUziXtYTmnr}py`f^9b;X2qZ^=e�W9XZ\_\nm_bamnXZr}pt\ô^d©�W9mn`�p�`fm_Xtr
jlXZe�`aui^EuimnsZui\���^Ñ©]W9mn`a^=z)bh`fpy`f^9b=�¾ptrizJ`aui^=bh^|XZ[}ptW9mn`��¢^9û�^=W9`ab�ptea^£r]Xt`;\_mn�t^9\n�I`fX0W�u}pyrisZ^E`fu]m_b=~
ö X2o�^9qt^=e=��`fui^�[iuiXt`aXy�ép x baXZeh[]`fmnXZrR^=riu}pyriW=^9zQ[�Xt[igi\ p�`fm_XtrRXyj�`fui^�r³Å�­�bhui^=\n\cptriz�bhg x bh^=×wgi^=rv`
W=Xt\_\_mnbamnXZr}pt\n\n�;^9riu}ptriW9^=zQ[cXZ[ig]\ py`am_XZrib�Xtj»`aui^�uim_sZu]^=e�baui^9\_\nb8YNgibh` x ^�mnriW=\ngizi^9zRjlXZe$W9XZYR[i\_^d`f^d�
ri^9bab�mnr0`fui^��}r}pt\-V�§�V6¨IW9X�z]^�`aX�pt\n\_X2o"\_X2o�^=e�ba^=ehm_^9b�YR^=Y x ^9eab�`fX x ^�YRX�zi^9\_\n^=z0W=Xteaea^9W9`a\n�Z~
��uwgib�jlXZeP`aui^;ba^9eam_^9b�\_mnYTm�`8o�XZeh��[ieh^=ba^9rv`f^=z¢m_r�`auim_b�W�uipt[]`f^9e�XZ[}ptW9mn`��Tm_bªW9XZribhm_zi^9ea^=zI`fX£uip2qt^
p£ri^=st\_m_stm x \n^�^9û�^=Wd`�XZrÕ`aui^�uim_stui\n�T^d©�W=m�`f^9z¢[cXZ[igi\_py`fmnXZrib9~
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Ó�mnsZgiea^ÕÏ�~Mµ�Â ¦®k²gSfptOh�ipr$gSfpfjt�r�b9k�h�ipkueDb9e²x�o(x�r$gSd�o.dnq�bOsngSsDipfpizh�ijo(x�g9knl�g9snx�b9q�dAh�ipb9k�� g9r�h�b9q�x_|Ax$~¡�¢g�|Oo�fpo�kDw9h�vo�|�g9fjengSh�o(l5��b9qÚh�tudDiMr�gSfålAip|9o$qJh�b9q�r�bOknlAijh�ipb9knx$~¡��vDo«endDd²o$q�dDfjb9h�x�vDb��®x�h�vDo´q�o$x�eDfjh�xÚkDo$g9qÚh�vDo´xJo$q�ipo$xÚfjip£�izh®g9knlh�vno}fjb��¢o�q�dDfpbSh�h�vDo<q�o$x�eDfjh�x�ipknr�fpenlAipkDw5fpb��Úo$q®xJo$q�ipo$x�£�o�£�s²o$q�x$~��¨bSh�o´h�vng�h®bOk�s²b9h�v7x�r$gSfpo$x$�Ah�vno´� g9r�h�b9q�x�gSq�okDo$w9fpijwOijsDfpo9~
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Ó�mnsZgiea^JÏ�~jØ]Â�©¨dDd�o�q'dnfjb9h.xJvnb��®x�h�vDo%bOdAh�iMr�g9fjfpt�h�vDipk o��Dr�ijh�o(l	d²bOdDeDfMg�h�ipb9k lDo�knx�izh�ijo(x5��bOq5h�vDo%mnq�xJh5mn|OokAy�xJvno�fpfpx¢��bOq�h�t�dnipr$gSf�lAip|9o$qJh�b9q�r�bOknlAijh�ipb9knx$~���vDo´fjb��¢o�q�dDfpbSh¨x�vDb��®x¢h�vDo}b9dAh�ipr$gSfpfjt#h�vDiMrPO#q�o$x�eDfzh�x�~
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QRITSG:8,/U/;V9XWY,	0G9GSTZ�WY,�019GS\[�WY,�0G91S]Z_^`:a;b;/[TWG:a;=cN<d<�5e:83*fG2�0G9GUg:8;V<d012?58<�3*9GSN7hci.10G:a7?5�I
Hj,�9	5e:a74Wk0T5874,	9G<

��ui^T^=YRm_babhm_XZr{W=X�^9ÐRW9m_^=rv`Nptb�^9qypt\_gipy`f^9z+m_r)`fu]^TW9X�zi^Tm_b�YTptzi^Rgi[+XtjPY�pyrw�)W9XZYR[�XZr]^=rv`fb9~
Ó�mnsZgiea^6Ï�~�®EbauiX2o�b�`fui^;uv��ziehXZsZ^=r x XZgiriz�� x Xtgiriz�� x XZgir]z��õjleh^=^;ptr]z x ea^=YRbab�`feaptui\_g]ris£W=XZrv`aeam��
x g]`am_XZr]b�jlXZe�`fui^EW=ptba^£Xyj8ptrJ^=\n^=Wd`feaXtrJzi^=r]bamn`���Xtj�´ Î�´2¬�Ï�Ð9Ñ9ÒÔÓÇÕ?�»^=\_^9W9`aeaXZr�`a^=YR[�^9efpy`agiea^�Xtj
´AÖD×(ptriz+pÕ\nm_ri^Ñ��Xtj �õbam_stuw`6\_^=r]st`fu{Xtj6´?¬¶Ñ9ÒU~	ô�Xt`a^R`au}py`�`fu]^TXt`aui^=e�uv��zieaXZst^=r�W9XZrv`fm_rwg}p���mnr
[}pte�`fmnW=gi\_pte6`fui^ � ptbhW�ui^=r�W9XZrv`fmnr�g]giY Y�pt�y^=bNp¢bamnsZrim��}W?ptrv`�W=Xtrw`aeam x g]`fmnXZr)`fX¢`aui^�eh^=bhgi\n`fptrv`
ba[c^=Wd`fehgiY(py`�`fu]^�YRm_r]m_YTp x ^d`�oP^9^=r¢zim_bhW=ea^d`f^�ba^9eam_^9b�\_m_r]^=b=~$��u]^ x ea^=YRbab�`feaptui\_g]risTW9XZrv`fehm x g��
`fmnXZrIm_bª`aui^�\_^?pybh`�bamnsZrim��}W?ptrv`=� x g]`�YEgib�`�bh`am_\_\ x ^�ptW9W=XZg]rw`a^=zÕjlXZe=~
��r XZehzi^=eR`fX�^dqtpy\_g}py`a^¢`aui^Jm_YR[igiehmn`��ÔW9XZrv`feam x g]`am_XZrib|`fX�`fui^J^9YTmnbabhm_XZrFmn`Qmnb�ri^9W=^9babfpyeh�¼`aX
�wriX2o `fui^�m_YR[igieam�`��£W=XtriW=^9rw`aefpy`am_XZr]bPm_rR`fui^�zimnqt^=e�`fXZe�[i\ ptbhY�p�~�����[]m_W?py\�qypt\_g]^=b�jlXZeª¤Z¥$�"pteh^
sZm�qZ^=r�m_rç
¢W ¿ efptW��y^=rÔ^9`�pt\±~8²�´2®Z®�Øvµd~TÓ�m_stgiea^RÏ�~�´2¬IbauiX2o�b�`fui^RW=XZrv`aeam x g]`fmnXZrib;`fXI`fui^£`aXt`�pt\
m_rv`a^=ribhmn`��QXyj�`aui^;bh��rv`fui^d`fmnW�bh[�^9W9`fehgiY�jlehXZY�W=pte x XZr��iX?©���sZ^=r¢ptriz x ^=e���\n\_mngiYkmnYT[]gieam�`fm_^9bPp�`
`fu]^PYR^=zim_ptr�W9XZriW9^=rv`feapy`fmnXZribôXtj�
¢W ¿ efptW��y^=r¢²�m±~�^y~�mnYT[]gieam�`��6W=XtriW=^9rw`aefpy`am_XZr]b�Xtj-´l"Q�i´l"ëpyriz
¬]~¯­m"�XtjP`fui^Tzi^=g]`a^=ehm_giYAzi^9ribam�`��+eh^=bh[�^9W9`fm�qZ^9\n�]µd~I��ui^Tm_YR[igieam�`��UW=Xtrw`aeam x g]`fmnXZr���pt\n`auiXZgistu
[ieh^=ba^9rv`?�³ziX�^=b�riXt`ªbam_strimn�}W=ptrv`f\��Qpt\�`f^9eP`fui^;b���rw`aui^9`am_W�ba[c^=Wd`fehgiY¢~8Ó}XZe8`fui^�ea^9bagi\�`fb�bhuiX2o�r¢mnr
�}sZg]ea^£Ï�~¯®Tptriz)Ï�~�´2¬£`fui^�uv��z]eaXZsZ^9r x � x � x �·j�ptriz¢m_YR[igiehmn`��0^9YTm�`a`f^9eab�oP^9ea^EstmnqZ^9rJm_z]^=rv`fmnW?pt\
\_mnri^6Xtj�bamnsZuv`�\_^=r]st`fuib9�i^=\n^=Wd`feaXtr¢zi^9ribam�`fmn^=b�ptriz0`f^9YT[c^=eapy`fg]ea^=b9~
ô�Xy`f^$`fu}p�`ô`aui^8m_riW9\_gibhm_XZr�Xtj�`fui^$qypteamnXZgib¾W=Xtrw`am_rwgigiYÚW9XZrv`fehm x g]`am_XZr]bP²l^9qt^=rEp�`ô`aui^�´2¬�""\_^9qt^=\ µ
bamnsZrim��}W?ptrv`a\n�Õpt\�`f^=ehb�`aui^Nz]m ptsZr]XZbh`am_W;qypt\_gi^9b�eh^9`fg]eari^9z x �¢pT�]`�`aX�`fui^�X x bh^=ehqt^=zUbh[�^9W9`fehgiYÕ~
�õj�`fui^9ba^ÕW=XZrv`fehm x g�`fm_Xtrib|ptea^0^Ñ©�W=\_g]zi^=zÔ`fui^9r¼pUuimnsZui^9e£^=\_^9W9`aeaXZrÔzi^9ribam�`��Ôm_b£m_r�jl^=eaeh^=z���`fu]^
�i`|[iehX�W9^=zig]ea^0m_r]W=ea^=ptba^9b£`fui^0YRX�z]^=\Pz]^=ribhmn`���`aX x eaXvpyzi^=r�`fu]^0\_m_r]^=bEbhX)`au}py`E`aui^0YRm_rimnY�p
x ^9`�o�^=^=r�zim_bhW=ea^d`f^�\_mnri^=b�W=ptr x ^�YTpy`fW�u]^=z�~
ßªà�ë�à�ë nIç�ä�äiçhï�ýÀä¡ü�íporqms ÷;î�äiîÀî�ï�÷ ÷�çéî}ý�ï6å�ðwä}çéè\î¡íôð]ì;í�ä]ð�à
Ó�m�`fbªo�^=ea^�[c^=e�jlXZeaYR^=zIXZrÕz}py`fp£jlehXZYk`�o�XRzimnû�^=eh^=rv`�zi^=r]bamn`��Iehgirib�o�ui^9ea^�`fui^;`fXt�ypyY�pt�|oPptb
W=Xtr]�}sZgieh^=zUbhgiW�uJ`fu}p�`�`aui^Nb�`feamn�t^E[cXZmnrw`�oPptb6XZr¢`fui^�qZ^=e�`fmnW?pt\�ptriz�`aui^=r�XZr¢`aui^EuiXZehm_ú9XZrv`�pt\
[i\_py`f^9b�Xtj}`aui^Pz]mnqZ^9eh`aXZeª²±¤Z¥$�ñ[]gi\_bh^PrwgiY x ^=ehb ¡ ¹åµy¹vÏ�pyriz ¡ ¹åµy¹¶Øvµd~�� x ba^9ehqypy`am_XZr}py\�zipy`�p�jleaXZY
÷ ��¹|oPptb�p?qtpym_\ p x \_^�jlXZe�`fui^9ba^�`�oPXT[igi\_bh^=b�jlXZe�p£efptr]sZ^�Xtj�`am_YR^6ba\nm_W=^9b�ptrizI`fefpyW��0r�g]Y x ^9eab9~
Ó}XZe�W=XZribhm_b�`f^=r]W9�Jm�`�oPptb�zi^=W9m_zi^9zJ`fXQ^Ñ©ipyYTmnri^�`aui^Neh^=bhgi\n`ab�jleaXZY�`aefptW��ÕrwgiY x ^=e�«TjlXZe x Xt`au
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Ó�mnsZgiea^�Ï�~n´Z´tÂY|«iMgSw9knbOxJh�iMr¨mnh�h�b�dDeDfMxJoY}�êd~Sê�wA�u¤�gSfp£�o�q®x�o�q�ijo(xÚfpip£�ijh«x�d²o(r�h�q�eD£��uh�q�gOrPO��D�uh������D~ ��w9x
[igi\nba^9b=~�V�r£ptr}pt\���bam_b�Xtj}`fu]^=ba^P[igi\_bh^=b�uiptb$pt\nea^?pyz]� x ^9^=r£[c^=ehjlXteaYR^=zI²�
¢^=mnsZb�^d`�pt\·~���´2®Z®¶Ø6pyriz

¢^9m_sZb�^9`;py\·~���­t¬t¬Z¬vµªo�ui^=eh^E`fui^NÓ ! ö 
�Xtj�`fui^£®���­��ô´2¬��é­Tptriz+´Z´9��­|\_mnri^=b�oP^9ea^EYR^?pybagieh^=z
ptriz|`fu]^�^9\_^9W9`fehXZr|zi^=r]bamn`��|mnr]jl^=ehea^9z�~�V�rR^=\n^=Wd`feaXtrRz]^=ribhmn`��|m_b$z]^=zigiW9^=z x �Í
Õ^=m_stb�jlXte$^?ptW�uRXtj
`fu]^=^�`fuieh^=^�\_mnri^=b�m_rizi^9[�^9rizi^9rw`a\n�£g]bam_r]s�p�¨�`fptea��[ieaXy�}\_^�^Ñ©][]ea^=bhbamnXZrRjlehXZY ° ea^=st^=e=�³´2®t®¶Ø]~�Ó}XZe
pQYR^?ptrimnristjlgi\�W=XZYR[}ptehm_bhXZr�`fX x ^EsZm�qZ^=r»�-mn`6oPptb;zi^9W=m_z]^=z)`fX0YRX�zi^9\�^=ptW�u�[]gi\_bh^|py`�p�`fmnYT^
ba\nm_W9^ªjlXZe$o�uim_W�u�Ó ! ö 
,z}py`fp�ptr]zTui^9riW=^�zim pysZriXZbh^=zR^=\_^9W9`aeaXZrRzi^=r]bamn`��|uiptz x ^=^9r�X x `�ptmnri^=z�~
Ó�mnsZgiea^6Ï�~�´Z´;bauiX2o�b�XZgieªXt[]`fmnYTmnba^=zT�i`ª`fX£`aui^;z}py`fpEXtjô[igi\_bh^ ¡ ¹åµy¹vÏ�~}ô�Xt`f^6`au}py`ª`aui^6�i`�oPptb
XZ[]`am_YRm_bh^=zQm�`f^=eapy`fm�qZ^9\n� x �Qu}ptr]z�~���ui^�ptg]`aXZY�p�`fm_W�\_^=ptbh`�bh×wg}ptea^9b�XZ[]`fmnYTmnbamnris�Xyjô`aui^6jl^?p�`fgieh^
`fX�`fu]^�zipy`�p�m_b�m_r|zi^dqZ^9\_XZ[iYR^=rv`Pptb8p�jlg�`fgieh^�V�§�V6¨RW9X�zi^y~���ui^�zim pysZriXZb�`fm_Wªqypt\ngi^=b$jlehXZY `fu]^
�i`�ptea^�bau]X�o�rUmnrÕ`fp x \n^EÏ�~�´�o�mn`fuÕ`fui^�ea^9bagi\�`fb�jleaXZY�`aui^EÓ ! ö 
 ptript\n��bamnb�Xyj<
¢^9m_sZb�bauiX2o�r
m_r0`fp x \_^�Ï�~Ö­�~
��ui^;bh^=W=Xtriz0�i`�[c^=ehjlXteaYR^=z�oPptbª`fX�`fui^6eh^=bhgi\n`ab�Xtj¾[igi\nba^ ¡ ¹¶µt¹¶Ø]~$Ó�m_sZgieh^;Ï�~�´�­�bhuiX2o�b�XZgieP�]`
`fXQ`auim_b�\_X2o�^=e;zi^9ribam�`��Jz}py`fp]~;��ui^£zi^9zigiW9^=z{[}ptefpyYT^d`f^=ehb;pteh^£bauiX2o�r)m_r�`fp x \n^|Ï�~�¹QptrizU`fu]^
Ó ! ö 
 eh^=bag]\n`fb�mnrI`fp x \n^�Ï�~ ¡ ~
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� uv��bamnW?pt\¾×wg}ptrv`fm�`�� �8pt\ngi^6jlXZe�b���rv`aui^9`am_W�jl^?py`agiea^¥�\n^=Wd`feaXtr¢zi^9ribam�`�� ¹�Î+´2¬ Ï�Ð Ñ9Ò ÓÇÕ
��XtrÕz]^=ribhmn`�� ¹�Î+´2¬ Ï�Ð Ñ9Ò ÓÇÕ¥$\_^=Wd`fehXZrI��^9YT[c^=eapy`fgieh^ ´AÖD×ó-^=r]st`fuÕXtj�\_m_r]^6Xtj�bam_stuw` ¹�Ñ9Ò
��YT[ig]eamn`am_^9b ¿ pte x XZr�����©���sZ^=r»� ° ^=e���\n\_mngiY

��YR[igiehmn`��0p x giriz}pyriW=^9b ´8"QÊ?´e"0Êf¬�óÖ­�"
��p x \n^�Ï�~n´tÂ}��vno´lDipg9w9kDb�x�h�ipr�|�gSfpeDo$x�q�o�h�eDq�kDo$l'��q�bO£ h�vno´mDh«x�vDb���k'ipk mnw9eDq�o�wA~p�9�

° py\_YR^=eª\nm_ri^ Ó ! ö 
 �� §6m ptsZr]XZba^9zÕz]^=ribhmn`�� ÑSÒ ÓÇÕ®��é­ ¡ ~¯«åµy®v­t®v­Z­ ¡ ón´?®�Î�´2¬ Ï�Ð ÑSÒ ÓÇÕ´2¬��é­ Ï�~pØ]´2Ït¬v­�´2« ¡ óÖ­y®�Î�´2¬ Ï�Ð ÑSÒ ÓÇÕ´Z´9�é­ µ�~ÖÏZÏy®¶ØZ¹Z«vÏ ¡ óÖ­y®�Î�´2¬ÇÏ�ÐSÑSÒÔÓÇÕ
��p x \_^�Ï�~Ö­�ÂY|¨iMgSwOkDbOx�o$l.o�fpo$r�h�q�b9k�lAo�knx�ijh�ipo$x¢��q�b9£ h�vDo<°6�C�G�[gSk²gSfptux�iMxÚb9���%o�ipwOx$~
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� uv��bamnW?pt\¾×wg}ptrv`fm�`�� �8pt\ngi^6jlXZe�b���rv`aui^9`am_W�jl^?py`agiea^¥�\n^=Wd`feaXtr¢zi^9ribam�`�� ¬�ójØvÏÊÎ�´2¬ Ï�Ð ÑSÒ ÓÇÕ
��XtrÕz]^=ribhmn`�� ¬�ójØvÏÊÎ�´2¬ Ï�Ð ÑSÒ ÓÇÕ¥$\_^=Wd`fehXZrI��^9YT[c^=eapy`fgieh^ ´AÖD×ó-^=r]st`fuÕXtj�\_m_r]^6Xtj�bam_stuw` ´?«¶Ñ9Ò
��YT[ig]eamn`am_^9b ¿ pte x XZr�����©���sZ^=r»� ° ^=e���\n\_mngiY

��YR[igiehmn`��0p x giriz}pyriW=^9b ´8"QÊ?´e"0Êf¬�óÖ­�"
��p x \n^�Ï�~¯¹�Â}��vno´lDipg9w9kDb�x�h�ipr�|�gSfpeDo$x�q�o�h�eDq�kDo$l'��q�bO£ h�vno´mDh«x�vDb���k'ipk mnw9eDq�o�wA~p�(³

° py\_YR^=eª\nm_ri^ Ó ! ö 
 �� §6m ptsZr]XZba^9zÕz]^=ribhmn`�� ÑSÒ ÓÇÕ®��é­ ­�~Mµ ¡ ´2®Z«Z¹åµ ´¶ópØ�Ø�Î�´2¬ Ï�Ð ÑSÒ ÓÇÕ´2¬��é­ ¹�~¯«]´?¹v­ZÏZ­t¹ ­­ón´?¬�Î�´2¬ Ï�Ð ÑSÒ ÓÇÕ´Z´9�é­ ¡ ~ÖÏZ­y¹Z®vÏ�´2® ­­ón´?¬�Î�´2¬ÇÏ�ÐSÑSÒÔÓÇÕ
��p x \_^�Ï�~ ¡ ÂY|¨iMgSwOkDbOx�o$l.o�fpo$r�h�q�b9k�lAo�knx�ijh�ipo$x¢��q�b9£ h�vDo<°6�C�G�[gSk²gSfptux�iMxÚb9���%o�ipwOx$~

�C7�<dH#01<><d7h,�9�,/^r58f�;m�15

V�b�XZri^�W?ptr¢ba^=^�jleaXZY�`aui^NsZeapt[iuib�ptrizÕ`fui^�XZ[]`fmnYTmnba^9z¢mnri[ig]`�[}pteaptYT^d`f^9eab=�cea^=ptbaXtr}p x \n^��i`ab
u}p?qZ^ x ^=^=r+ptW�uimn^9qZ^9z�~���u]^T[ieh^=bh^=rv`��]`fb�`fX0`fui^Rba[c^=Wd`feapI��m_^9\_z)bh��b�`f^=YTpy`am_W?py\_\n��\_X2o�^=e�zi^=r��
bam�`fmn^=b�`au}py`E`auiXZbh^0ea^9`agiear]^=z�jleaXZY `fu]^0Ó ! ö 
 pyr}pt\n��bhm_b=~U��u]m_b£m_b x ^9W?ptg]ba^Q`fu]^0W=XZrv`fmnrwg}p
W=Xtrw`aeam x g]`fmnXZr¢ptea^�riXt`�W=XZribhm_zi^9ea^9zJm_rI`fui^NÓ ! ö 
 ptr}pt\���bhm_b9~�V�b�oPptb�m_rizimnW?py`a^=zÕm_r¢ba^=Wd`fmnXZr
Ï�~�¹]~¯­��wri^=sZ\n^=Wd`fm_r]s�`aui^�W9XZYR[i\_^d`f^�ba^d`PXtj»W=XZrv`am_rwgigiYÀW=Xtrw`aeam x g]`fmnXZrib�W?pyr�\_^=ptzib$`fXNptrRm_r]jl^9eaea^9z
^=\n^=Wd`feaXtr�zi^9ribam�`��0`fu}py`�mnb�bh[igieamnXZgibh\n�0uimnsZu�~PÓcpym_\_g]ea^�`aXQptW9W=XZgirv`�jlXZe�pt\_\-W9XZrv`fmnr�g]giY,W=XZrv`aeam��
x g]`am_XZr]b�Y�p?�Ipt\nbaX£^Ñ©][]\ ptmnr¢p|bamnYTmn\ pte8zimnbaW=eh^=[}pyriW9�IriXy`f^=z¢ptb�[cXZm_rv`�²lm_m_m µ8Xtjô`fu]^�bh^=ehm_^=b�\nm_YRmn`
ptr}py\n��bamnb�Xtj�b�`f^9\_\ pyeP¸³pteh^=b�m_r¢º�pteheaX�� º»mneam_r{²é´2®¶ØvÏtµd~
�õ`�bau]XZgi\_z x ^�riXt`f^9z0`fu}py`�X x `�ptmnrim_r]s£ptrIXZ[]`am_YTpt\��i`�pyb�bauiX2o�rJp x X2qZ^�mnbªriXt`�ühgib�`�p|YTpy`h`f^=e
Xtj�Y�p�`fW�uimnris�`fu]^R\nm_ri^�o�m_z]`auib;XZrU`fui^£u]m_sZu)ba^9eamn^=b;\_mnri^=b9~N��ui^|W9X�zi^|eh^9`fg]earib;`fu]^|p x baXt\_g]`a^
m_rv`a^=ribhmn`���Xtj�`fui^�ba[c^=W9`aeagiY�ptriz�m�`Em_b�ri^=W9^=bhbfpte���jlXZe�`auim_b�`fXUYTpy`fW�u�`fui^QX x ba^9ehqypy`fmnXZrib£pyb
o�^=\_\±~���u�g]b�`fu]^�\nm_ri^6o�mnz]`fu]b=�}zi^9sZea^9^�Xtj�\_mnri^ x \_^9rizimnrisRptriz¢p x baXt\_g]`a^�mnrv`f^=r]bamn`��0pt\_\�uip2qt^�`aX
x ^NW=Xteaea^9W9`�jlXZe�pRsZX�X�zÕ�i`�`aX x ^EptW�uimn^9qt^=z�~���uim_b�m_rv`f^9ear}py\�W9XZribamnbh`a^=riWd�Jptz]zib�qypt\ngi^�`aX�`fu]^
zim_ptsZriXZb�`fmnW6[}pteaptYT^d`f^9eab�ea^d`fgiehri^=zIjleaXZYk`fui^;�i`=~
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¨�XZYR^�zi^9qt^=\nXZ[iYR^=rv`�Xyj�`fu]^�W9X�z]^�mnb�eh^=×wgimnea^=z x ^9jlXZeh^�m�`�W?ptr x ^�gibh^=zJpyb�p|zim pysZriXZb�`fm_W6`aX�Xt\·~
��ui^��ieabh`P`fuimnris�`aXEriXt`a^6m_b8`fu}py`�`fui^9ea^;pyea^�YTptrv�|qypteam_p x \_^9b8`au}py`ªpyû»^9W9`ª`aui^��]`?~$V�r0g]riW=XZr��
bh`aefptmnri^=z{YEgi\�`fm��õqypteam_p x \n^�XZ[�`fm_YRm_bh^=zU�i`�o�XZgi\_z{W=^9eh`fptm_ri\��Uea^dqZ^=pt\�Y�ptrv�)\nX�W=pt\�YRm_rimnY�pQpyriz
ptr�ptY x mnsZgiXZgib�bh^9`6XyjP��XZ[]`fmnYTmnba^9z��}[}pteaptYT^d`f^9eab=~�V	rwgiY x ^=e�Xtj�`aui^�qyptehm p x \_^=b9�}bagiW�u)pyb�mnY|�
[igiehmn`���W=XZr]W=^=rv`aefpy`am_XZrib�pyea^ªXZr]\n��oP^=pt�w\n�EXteh`fu]XZsZXZr}py\�jlehXZY	`aui^ª[cXZm_rv`�Xtj³q�mn^9oFXtj³W=Xtrw`am_rwgigiY
^=YRm_bhbamnXZr�~���ui^|r�g]Y x ^9e;Xtj8ba^=pteaW�u{[}pteaptYT^d`f^9eab;YEgib�` x ^£eh^=zig]W=^=z»��XZe�baXZYR^Q�¯st\_X x py\�XZ[�`fm��
YRm_bfp�`fm_Xtr���Xyj�pQo�uiXZ\n^ReaptrisZ^£Xyjªzim_ptsZriXZb�`fmnWEYT^=ptbag]ea^=YR^=rv`ab�mnriW=\ngizim_r]s�`fuimnb�[iea^9ba^=rv`�ba^9eam_^9b
\_mnYTm�`ªXZr]^�YEg]bh` x ^�ptziXZ[�`f^=z»~�Ó³Xte�`aui^�zi^=YRXZrib�`fefp�`fm_Xtr¢ui^9ea^y�co�^Nu}p?qt^�jl^=\�`�p x \_^;`aX�ba[c^=W9mnj¶�
pNrwgiY x ^=ePXtj¾[}pteaptYT^d`f^9eab�`aX£pNeh^?ptbhXZr}p x \n^�zi^9sZea^9^;Xtj¾ptW9W=gieaptW9��m_riz]^=[c^=rizi^9rv`f\n�J²�^9ba[c^=W9m pt\n\n�
m_YR[igiehmn`���p x gir]z}ptriW9^Tpyriz)\_^=r]st`fu)Xtj8^=YRmn`h`fmnrisQea^9sZm_Xtr³µ�`fXÕpt\n\_X2oë`fui^£eh^=YTptm_r]m_risQ[iptefptYR^d�
`f^9eab�`fX x ^Tqyptehm_^9z+ptr]z�p¢YR^?ptr]m_ristjlg]\��i`EpyW�uim_^dqZ^=z»~ ! ^�riXt`a^R`au}py`�`fui^R`fui^T\_mnri^d�õXtj ��bhm_sZuv`
\_^9rist`au�giba^9zñmnr�`fui^Q�]`£Xtj�[igi\nba^ ¡ ¹åµy¹vÏ¢m_bN\_XZrist^=eN`au}ptr�XZri^0YRm_stuw`N^d©�[c^=W9`=~�Ó}XZeN`���[imnW?pt\
zim�qZ^=e�`fXZe�YRX�z]^=\_b9��`aui^�\_^=r]st`fuIXtj�^=YRmn`h`fm_r]s£ea^=stm_XZr0mnb'ñë¹7¸ÔÏ²Ñ9ÒU~<�õ`�m_b�[iehX x p x \_^6`fuipy`�W=XZr��
`fehm x g�`fm_Xtrib6`fXI`fui^RYR^?ptbhgiea^9z+m_rv`a^=ribhmn`��{pt\nbaXÕW?ptYR^£jleaXZY�`aui^R[}pteh`�Xtj ÷ ��¹���b�\_mnri^d�õXtj ��bhm_sZuv`
[}ptbhbamnrisN`fu]eaXZgistuQ`fui^6W9XZea^�Xtj-`fu]^6[i\ pybaYTp]~�V�[cXZbhbam x \n�Rm_YR[ieaX2qt^=YR^=rv`P`aXEXZgie�YT^9uw`aX�z�m_b�`aX
gibh^�`aui^ ÷ ¨ ¡ mnribh`aeagiYR^=rv`�ptb�p|ba^=W9XZriz¢ea^9jl^9ea^9riW=^�ba[c^=Wd`feaXtYT^d`f^=e9~��õ`�mnb�bam_YRm_\_pte�`fX|`fui^ ÷ ��¹
m_r]bh`fehgiYR^=rv`?��^Ñ©�W=^=[�`�`au}py`;m�`fb6\nm_ri^Ñ��Xtj�bam_stuw`6^d©�W=\ngizi^=b;`aui^Ezim�qZ^=e�`fXZe;eh^=sZmnXZr�~;��uimnb;W=XZg]\_z x ^
gibh^=zI`fX£zi^d`f^=ehYTmnri^6`fu]^;W=XZrv`fehm x g�`fm_XtrQ`fX£`fui^;mnrv`f^=r]bamn`��TjleaXZYkea^9sZm_XZr]bªXZg]`abam_z]^6`fui^;zim�qZ^9eh`fXte
ptrizÔui^9riW=^ x ^0giba^9zñ`aX{ptz�ühgib�`£`fui^ ÷ ��¹UX x bh^=ehqypy`am_XZr]b=~�¥�qZ^9rño�m�`fu�`fu]m_bEm�`£m_bE[]eaX x p x \n�
ri^9W=^=bhbfpte��0`fX|YRX�zi^9\�`aui^�[iea^9zim_Wd`f^=zImnrw`a^=ribhmn`��Ipyb�XZeamnsZm_r}p�`fm_r]s�jleaXtYÞ`�o�XTz]mnû�^=ea^9rv`�^=YRmn`a`am_ris
ea^9sZm_Xtrib�o�mn`auim_r£`fu]^�z]mnqZ^9eh`aXZe8ptb�m_b$ziXZr]^�mnr � mnsvpteaX2qN^9`�pt\·~}²�´2®Z®�Øvµd~�
¢XZeh^�mnr]jlXZeaYTpy`am_XZr�jleaXZY
¤Z¥$�ù[i\_ptbaYTp£YTX�zi^9\_\_mnrisNW9X�z]^=b�m_b�ri^9^=zi^9z¢`aXTsZg]m_zi^;bhgiW�uJptrÕpt[][ieaXvpyW�u�~
.0/�� �ÞGRKUC�<=SU:�7=GRKU:
��ui^�sZ^9ri^=eapy`fmnXZrIXtj�W9XZYR[i\_^d`f^;ba^9eamn^=b�\_mnYTm�`Pbh[�^9W9`feapt\�jl^?p�`fgieh^=b�u}ptb x ^=^=rÕzi^9YTXZr]bh`feapy`f^9z�pyriz
`fu]^{�i`h`fmnrisÔXtjEbhgiW�uùjl^?p�`fgieh^=b¢`aX*¤Z¥$�Ýz]mnqZ^9eh`aXZeIX x ba^9ehqypy`am_XZribÕbau]X�o�r»~(½�X�X�z"�i`abÕo�^=eh^
ptW�uimn^9qt^=z�jlXZe x Xt`fu�p+�¯\nX�o��ª²�� Â ñ�¬�ójØvÏÌÎ ´2¬ Ï�Ð ÑSÒ ÓÇÕ µNptrizÔp{�¯uimnsZu���zi^=ribhmn`�� ²�� Â ñÝ¹ Î
´2¬ÇÏ�Ð�Ñ9ÒÔÓÇÕdµªX x bh^=e�qtp�`fm_Xtr�~ª��ui^�ri^d©�`�bh`�pysZ^�o�mn\_\ x ^�`fXT`fptm_\nXZeP`aui^�W9X�z]^�`aX x ^�YRXZeh^�bh[�^9W=m��}W
`fXT`fui^|¤Z¥$�	zimnqt^=e�`fXZe�ba^9`agi[���jlXZe�^d©]ptYR[i\_^�`�pt�wmnrisQm_rv`aX0ptW=W9XZgirv`�pt\n\�Xyj$`fui^E^9YTmnbabhm_XZrÕjleaXZY
`fu]^ª\_mnri^�Xyj³bam_stuw`=�triXy`�ühgibh`�`fuiXtba^PjlehXZYÚ`fui^ªz]mnqZ^9eh`aXZe=�vpyrizEzim_ptsZriXZbhm_ris�`fui^Pm_YR[igieam�`���W=XZrv`a^=rv`



´�Ïy¹

jlXZeª`aui^�¤Z¥��¦[igi\nba^=b�`fuipy`�oP^9ea^�ptr}pt\���ba^=z»~
��uimnb�o�XZeh�Rmnb�[i\ ptr]ri^=z|jlXZe$`fui^�mnYTYR^=zim_py`f^�jlg]`fgieh^t�w`fui^�ptmnY x ^=m_r]s�`aX�uip2qt^6p�W=X�zi^�`fu}py`8W=ptr
[c^=ehjlXteaY�ptrEXZ[]`am_YRm_bh^=z��]`�`fX6`aui^�¤Z¥$�Ôuim_sZuNba^=ehm_^9b ° pt\nYT^9e�X x bh^=e�qtp�`fm_Xtrib�jlehXZY	`aui^ªzim�qZ^9eh`fXte
ea^9sZm_Xtr�ptriz+ea^9`agiear+zim ptstriXZbh`am_WRm_r]jlXteaYTpy`fmnXZr)XZr+`fu]^�\_X�W?py\8[]\ ptbhY�pI^=\n^=W9`aeaXZr�`f^=YR[c^=efp�`fgieh^
ptriz)^9\_^=Wd`fehXZr)zi^=ribhmn`��t~E��uim_b;o�mn\_\ x ^£mnriW=XZeh[�Xtefpy`a^=zUm_rv`aXI`aui^£^d©�mnbh`fmnrisÕ¤Z¥$� z}p�`�pIptr}pt\���bam_b
baXyj¶`�oªpteh^t~���ui^E[iehXZ[cXZba^9zJW=X�zi^�o�m_\_\-[c^=e�jlXZeaY!pR\_^?pybh`�ba×wg}pteh^=b��i`=�»pyriz�o�m_\n\-W9��W=\n^�`auieaXZg]sZu
YEgi\�`fmn[i\_^�ba[c^=W9`aefpRXZriW=^;`aui^�m_rim�`fm py\c�i`h`fmnris|[}ptefpyYT^d`f^=ehb�u}p?qZ^ x ^9^=rÕba^9`=~���rÕzi^dqZ^=\nXZ[imnris£`fuimnb
W=X�zi^y�³ptz]qyptrv`�ptst^�o�mn\_\ x ^;`�py�t^=rÕXtjô`fui^�b�`feag]W9`fg]ea^�Xtj�`aui^�^d©�m_b�`fmnris|V6§�V;¨Q�i`a`am_ris|eaXtg]`fmnri^=b9~


