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OIS*f�GIZLKc´$]�f�HLH\GI¯BTVS�Qeq�S*q�f�HX´Å]�S*K[KcZ�W�^:Y[]_^�M>HLSÍMRZ\S*H\Ycf�GIZ�f>¯<S*HVMUT\Y[f�O`MUK¾¯IH\f>�IK[S*q,a�f�H T\^ISË¯IYxáBS�KAQIS#TVS*]#s
T\f�H�k�t`f�H�YcOhn�S�ZXTVYcPhMUTVYcOIP�TV^IS|¸ J Ü&¯IH\f>�IK[S*qÈTVS*ZLT®ZLT\H\GI]#TVGIHLS�Z®W�YxTV^RZ\^:YcabT2H\S*P�Y[ZXTVS�HLZ�]�f�OIZLY[ZXTVY[O:PËfUaA¸8TVMUTVYc]
� M>OIQIf>q(��]�]*S�ZLZ o S*q�f�HX´ j ¸:��� o l�]*S�K[KcZËM>ZÑG:Z\S�Q1Y[O£TV^IS��¬õ�� W�YcT\^1MUOIQÊW�YxTV^If�GBTÍM�¯IHLf>TVS*]*TVYcf�O
]�M>¯`M>]*YcTVf>H�W�S*H\S
QIS�ZLY[P�O:S�Q¾k³²¬^IS�¸ J Üô]�HLf�Z\Z�ZLS�]*T\Y[f�O:Z�f>a®T\^IS�¸:��� o ]�S*K[K[Z�MUOIQ£f>aÐMÅ¯IYêáBS�K�HLS�M>QIf>G:T
]_^IYc¯ j �¬õ�� � ¸BÙ7¼h� � ºylÍW®S�H\S$QIS#TVS�HLq�YcOIS�Q»YcOÕM£�@S�M>q T\S�ZXT�k»²¬^IS$q�S�M>Z\GIHLS�Q·¸ J Ü ]*H\f�ZLZRZ\S�]#TVYcf�OIZ
a�f�HÑTV^ISÅ¯IHLf>TVS*]*T\S�Q»ZLT\f�HVM>P>S¹]�S*K[K[Z�M>H\S��8k í�É�çeº��8Ä`ÇÏè�]�q
Æ � ¸:��� o a�f>H³MeTVH\M>OIZ\YxTVYcf�OÊa�HLf�q ����º�M>OIQ
�:kmí�����çeº��8Ä`ÇÏè�]*q�Æ � ¸:� � o a�f�H|M�]_^IM>OIP�S*fyn>S�H%a�HLf�q(º��×�:k¬²¬^ISÑ�<S*OIS*Ú:T%f>a�T\^ISÍ¯:H\f>T\S�]*T\Y[f�O0]�M>¯IM>]�Yês
T\f�HÔYcZÔMUTÔK[S�M>ZLTÔM>�@f�G:T�M�aÏM>]*T\f�HÔfUa¿º�����YcOÑT\^IS�]*H\f�ZLZ�Z\S*]*TVYcf�O³M>O:Q�QIS�¯@S�O:QIZ�f�OÍT\^IS�ZXW�YcTV]_^:Y[OIP%Q:Y[H\S*]*T\Y[f�O¾k
Þ&YxTV^0T\^ISÍq
S�MUZ\GIHLS�Q�]�HLf�Z\Z|Z\S*]*TVYcf�OIZ�T\^IS³¸ J Ü HVMUT\SÍ¯@S�H|]�f�OhTVHLf�K½OIS*T7W®f�H\g�a�f�H�TV^ISÑÚ`H\ZXT�M>OIQeZ\S�]*f�OIQ
K[M�´>S�H%YcZ%K[S*Z\Z�T\^`M>O£�:ký��é¹� F>k�Ù7O£M�n�S*HVM>P�S³YxT|W�YcK[KAT_M>gUSRM>�@f�G:T�ä¹^:f�GIH\Z|TVf¹ZXW�YcTV]_^»º�� f>a®M>K[KÔ¸:��� o
]*S�K[KcZ³]�f�OhT\H\f�KcK[S�Q»�h´ÌT\^IS�]�f�HLH\S�ZL¯<f>OIQIY[O:PÊQIYcP�YcTVM>K�f>¯:TVYc]�M>K®K[Y[O:g@k{²¬^:Y[Z³´8Y[S�KcQIZ³Y[O5M>�@f�G:T�ºe¸ J Ü¥¯<S*H
ZLS�]�f>OIQ�a�f�H�T\^IS�S�OhTVYcH\S�¯IYêá:S*KIQIS#TVS�]#TVf�H2�`M>HLH\S*K j~å ¼hä�çeº�� è ¯IYxáBS*K[Z_l±k�²¬^IS*H\S*a�f>H\S H\S�KcfhM>QIYcOIP%ZLY[OIP�KcS¬¯IYxáBS*K
]*S�K[KcZ¬QIGIHLY[OIP³TV^:SËQIMUT_M�T_MUg8YcOIPR¯<S*H\YcfBQÅ]�M>O0�@S�q�f>ZLT�K[Ycg>S*Kc´rM�n>f�Y[Q:S�Q¾k

²¬^IS%¯:YxáBS�KvQIS#TVS�]#TVf�H®^`M>Z2TVfË¯<S*HLa�f�HLqñ]*f�OhTVYcO8G:f�GIZ2Q`MUT_M�T_M>gwYcOIP�M>O:QrZ\Ycq�GIKxT_M>OIS*f�GIZ�H\S�M>QIf�GBTÐf�¯@S�HDs
MUT\Y[f�O¹W�YxTV^Åq
Y[OIYcqrMUK`QIS�M>Q8sÃTVYcq�S|TVfRM>]_^IYcS*n>SÑM�q�MpáBY[qÍGIqâS*Ý
]�YcS�OI]#´�MUT M�]�S*HLTVM>Y[OÅP�Kcf��`M>K@TV^IHLS�ZL^If�K[Q�k
²½fÍP�GIM>HVM>OhT7´³T\^IY[Z�TV^IS S�KcS�]#TVH\f>OIY[]�]�HLf�Z\ZXT_M>Kcg³f�ORTV^IS|q�f8QIGIKcS¬q�GIZLT®�@S�M>Z2K[f�W×M>Z®¯@f�ZLZ\Y[�:K[S>k�²¬^IS�q
S�Mys
ZLGIH\S*Q�]*H\f�ZLZLT_MUK[gÍQ:S�¯@S�OIQIZ2f�O³TV^:S¬]�K[G:ZLTVS*H�Z\Y[F*S�M>OIQ³TV^:S¬ZLT_MpTVS�Z�f>a@TV^:S¬H\S�MUQIf�G:T�k�t`f�H�¯IHLf>TVf�OR]*f�K[KcY[Z\Ycf�OIZ
T\^ISÍq
S�M>ZLGIH\S*Q0T\^IH\S*Z\^If�KcQuZ\^:YcabT Y[Z|M>�@f�G:T��>���
S�K[S*]*T\H\f�OIZ*k J n�S�O�YcO0T\^ISÑ]�M>Z\SÑf>a�^IS�M�n8´$Ycf�Oe]*f�K[KcY[Z\Ycf�OIZ
W�YxTV^�TV^IS³]*f�H\HLS�ZL¯<f�O:QIY[OIPÅK[M>H\P>S�H%]*K[GIZXTVS�H�ZLY[F*S�Z%TV^:SRT\^IH\S*Z\^If>K[Q�Z\^:YcabT�Y[Z�Z\q�M>K[KcS�H|T\^`M>O£é��>�¹S�K[S*]*T\H\f�OIZ*k
��f�q
¯`M>HLS�Q�T\f%TV^IS¬P�Kcf��`M>KhT\^IH\S*Z\^If�KcQRf>a<��í>���|S�K[S*]*T\H\f�OIZ�W�^:Y[]_^RY[Z½TV^IS¬QIS*Z\YcP�O³P�fhM>KBf>a`TV^:S¬¯IYxáBS�K8n�S*HLTVS±á
QIS#TVS*]*TVf>H�T\^IS�q�S�M>Z\G:H\S�Q0¯IY[]_gwGI¯$Y[ZÐT\f�K[S*HVM>�:K[S>k

²¬^IS�QIS#TVS*]*TVYcf�OÅY[O:S*Ý
]�YcS�OI]#´¹f>a¿T\^IS%¯IYêá:S*K�QIS#TVS*]*TVf>HÐq�GIZXT¬�<S�q�YcOIY[q�M>K`GI¯¹T\fÍTV^IS�S±áB¯<S*]*TVS*QÅTVHVMU]_g
QIS*OIZ\YxTVYcS�ZËGIOIQIS*H�ªA�%�ÈKcY[gUS�]*f�OIQIYxTVY[f>OIZ�k�²�f$TVS�ZXTÍT\^IS�¯@S�HXa�f�H\q�M>OI]*SrM$¯IYxáBS*K2Q:S*TVS*]*T\f�HÑq
f8QIGIK[S³W�M>Z
f�¯@S�H\MUTVS*Q0T\^ISÑÚ`HLZLT|TVY[q
S�GIOIQ:S�H%ªA����K[Y[gUSÑ]*f�OIQIYxTVYcf�OIZ�Y[O0M�^IYcP�^$HVMUT\SÑ¯IYcf�Oe�@S�MUq0k¬µ frf�¯@S�H\MUTVYcf�O`M>K
¯IHLf��IKcS�q Y[O·T\^IS�Y[OhTVS*HVM>]#TVYcf�O×f>a�TV^:SÌº��{�¬õ���Z¹W�YcT\^×TV^ISe²�« o WÐM>ZÅf>�IZ\S*HLn�S*Q¾k!²¬^:S�q�S�M>Z\GIHLS�Q
YcOIS*Ý
]�YcS�OI]#´{]�f>GIK[Q{�@SÅH\S*¯IH\f8QIGI]*S�Q{W�YcT\^»T\^ISÅZ\Ycq�GIK[MUTVYcf�OÌM>QIM>¯:TVS*Q{TVfuTV^:SÅ�<S�M>q T\S�ZLT�kÌ²¬^ISÅQ`MpT_M
Kcf�Z\ZLS�Z%ZLS�S�q
Z�T\f¹�<SÑQIS�ZL]�HLY[�@S�Q�]�f>H\H\S*]*T\Kc´$Y[OeT\^ISÍZLY[q�G:KNMUT\Y[f�O0M>OIQ�MU¯I¯IK[YcS�Q$TVf¹HLS�M>KÔ� o ¸e]�f>OIQIYcT\Y[f�O:Z
M>OÑY[OIS#Ý
]�Y[S*OI]*´�fUa`é:kýä�üþa�f>HAT\^IS2Y[OIOIS*H\q
f�ZLT½K[M�´>S�H�M>OIQÍM KcS*n�S*KxsVº�T\H\YcP�P�S�HAH\MUTVS�f>a�º�����gB� F�YcZ½S±áB¯<S*]*TVS*Q¾k
²¬^ISÍK[f�W�S*ZLT�P�K[f��IM>KA]�f�q
¯`M>H\MUTVf�H¬T\^IH\S*Z\^If�KcQea�f�H�M�ZLTVM>�IKcSÍq
fBQIG:K[S�f�¯@S�HVMpTVY[f>OeY[O$TV^ISÑ�<S�M>q TVS�ZXT�W�M>Z
M>�@f�G:T|�U�����³S�KcS�]*T\H\f�O:Z�k

¸BYcOI]�S¬TV^:S q
f8QIGIK[S�¯<S*HLa�f�HLqrM>O:]�S¬a�GIKcÚIK[KBT\^IS�H\S*ÿ8G:Y[H\S*q�S*OhTVZ�TV^IS�q�M>Z\Z�¯IHLfBQ:GI]*T\Y[f�ORf>a@TV^IS�q
fBQ:GIK[S*Z
^`MUZ�M>KcH\S�M>Q:´�ZXT_M>HXTVS*Q�W�YcT\^
T\^IS¬Ú`O`M>K`Q:S�Z\YcP�OrQ:S�Z\]*H\Yc�<S*Q�YcO
T\^IY[Z�W®f�H\gvk�²¬^IS P�fhMUK`f>a�T\^IS�¯IH\f8QIGI]#TVY[f>O
YcZ
T\fRM>Z\ZLS�q��IKx´¹¼³q
fBQ:GIK[S*ZÐ¯<S*HÐQ`M�´�k�� abTVS�H®TV^IS�¯IHLfBQ:GI]*T\Y[f�OÅf>a�M>�@f�G:TÐ¼h����q
fBQIG:K[S�Z2a�f�H�T\^IS�¼³]�q�M>OIQ
É¹]�qòKNM�´�S*H�M>OIQ�TV^:S³Z\GI]*]�S�ZLZLa�GIK�]*f�q�q
Y[ZLZ\Ycf�OIY[O:Prf>a�TV^:S³�`M>H\HLS�K�¯IM>HLT�fUa®T\^IS³¯IYxáBS*KÔn�S*HLTVS±á£QIS#TVS�]#TVf�H*­
T\^IS�Ú`H\ZXT|QIMUT_Mps~T_M>gwYcOIP³Y[Z¬S±á:¯@S�]#TVS*Qea�f�H¬KNMpTVS��>�>�hÉBk
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�8kcº ªAM>HLP�S���MUQIH\f�O0��f�KcK[YcQIS�H¬MpT|� J � µôkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk é
�8k � � ^h´8Z\Yc]�Z|MUT¬TV^ISËªAM>HLP�S���M>Q:H\f�Oe��f�K[KcY[QIS*HókÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk �

�8k �Bkxº �|YcP�P�Z�«�f>Z\f�OþkÑkËkÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk É
�8k �Bkm� ¸BGI¯@S�HLZL´8q
q�S#TVHL´�kÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk �

�8kmé ��f>q�¯`MU]*T o GIf>Ou¸Bf>K[S�O:f�Y[Q J áB¯<S*H\Ycq�S*OwT�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk �
�8kmé:kxº ¸BGIq
q�M>HL´�f>a�d%S#TVS*]*TVf>H�� S*ÿ8G:Y[H\S*q�S*OhTVZ
kÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk �
�8kmé:km� � o ¸$¸BGI�@QIS*T\S�]#TVf�HLZ kËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk º��

�8ký¼ ��S*OhTVHVMUK¿²�H\M>]_g>S*H|f>a½TV^:SÍ� o ¸ J áB¯<S*H\Y[q
S�OhT kËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk ºyí
�8ký¼Ikxº ¸BYcK[Y[]*f�O�¸8T\H\Yc¯0d%S#TVS*]*TVf>H�kÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk º��
�8ký¼Ikm� � YxáBS�K � S*HLT\S#á$d%S#TVS�]#TVf�H�kÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk ºyÉ
�8ký¼Ikýé ��S�M>QIf>G:T M>OIQe��f�OhTVHLf�K½¸8´8ZLT\S�q kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk ���
�8ký¼Ik ¼ � S*HLa�f�HLqrMUOI]�S0kÑkËkÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk �>é
�8ký¼Ikmí o MUT\S�HLYNM>K¿«®GIQIP�S#T¬kÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk �>�
�8ký¼Iký� � M>QIYNMpTVY[f>OÅª¿S*n�S*K[Z kËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk �>ä

�8k í ²½H\YcP�P�S*H¬M>OIQ0d�MUT_M��|]�ÿwGIYcZ\YcT\Y[f�O0¸8´8ZXTVS�q¥fUa�� o ¸ kÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk �>ä
�8km� ¸8GIq�q�M>HX´ kËkËkÑk�kËkÑkËkÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk ���

G DH5>= ��I: 5 #J-�K$ MLN)PO> "IRQS "/�-� �OUTV �-� "1�- 5 / G ;
éBkcº ��f>q�¯@f�OIS*OwT\Z�f>a�T\^IS o f8QIGIK[SËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk éh�

éBkcº�kxº û M>¯:T\f�O0�ÐM>�IK[S&kËkÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk é�é
éBkcº�km� � f�W®S�H��ÐM>�IKcSÅkÑkËkÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk é�é
éBkcº�kýé ²½f�g>S*Ou«�YxT o M>O`MUP�S�H|��^IYc¯ßkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk é�é
éBkcº�k ¼ �|YcP�^�d%S�O:Z\YcT7´¹Ù7OwT\S�HL]�f�OIO:S�]*TâkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk é>¼
éBkcº�kmí ¸BS*OIZ\f�H!kÑk�kËkÑkËkÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk éhí
éBkcº�ký� ��S�M>QIf>G:T|��^IY[¯âkËkÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk éhí
éBkcº�kmÉ «�GIq
¯$«�f�OIQ:Y[OIP kÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk éhí
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��f�OhT\S�OhTVZ

é:kxº�kýä «ÐM>Z\SÑ¸8T\H\Yc¯<S*ZekËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk éhí
é:km� ¸BYcK[Y[]*f�O�¸BS*OIZ\f>H a�f�HÐT\^IS o f8QIGIK[S*Z¬f>a½TV^IS � YxáBS�KAd%S#TVS*]*TVf>H0kËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk é��

é:km�Bkxº Ù7OIQIGI]*S�Q���^IM>H\P�SËM>O:Qe� M>QIY[MUTVYcf�OÅd%f�ZLS kÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk éhÉ
é:km�Bkm� d%S�Z\YcP�O,kËkÑkËkËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk éhÉ
é:km�Bkýé � S�HXa�f�H\q�M>OI]*SukËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk é�ä

é:kýé o MUT\S�HLYNM>K¿«®GIQIP�S#T|fUa�T\^IS o fBQ:GIK[S kËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk°¼w�
é:k ¼ ��S�M>QIf>G:T M>OIQe��f�OhTVHLf�K½¸B]_^IS*q�S kÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk°¼hé
é:kmí ¸BGIq
q�M>HL´ kËkÑkËkÑkËkËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk°¼wí
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¼Ikxº ��S�M>QIf>G:T|��^IY[¯ kËkÑkËkËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk°¼wÉ

¼Ikxº�kxº � YêáBS�K¿��HLHVM�´ kËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk°¼��
¼Ikxº�km� d%f�GI�IKcSË��f�K[GIq
O � S*H\Yc¯I^IS�HX´ kËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk íBº
¼Ikxº�kýé ¶�Kcf��`M>K � M>HXT,kËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk í��
¼Ikxº�k ¼ ��O`M>Kcf�PR��S�M>QIf>G:TÍkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk í>é

¼Ikm� � M>QIYNMpTVY[f>OÅd�M>q�M>P�S%�|Z\¯@S�]*T\Z|fUa�T\^IS���O`M>Kcf�P
��^`M>YcO0fUa�T\^ISË�¬õ�� k�kËkÑkËkÑkËkËkÑkËk íU¼
¼Ikm�Bkxº ¸BS�OIZLf�H ª¿S�M>gpM>P�SÑ��GIHLH\S*OwT|²½f�K[S*HVM>OI]*S�f>aÔT\^IS � H\S�MUq�¯IKcYcÚ`S*H1k�kËkÑkËkÑkËkËkÑkËk í�í
¼Ikm�Bkm� ��f�q�¯@S�O:ZVMUT\Y[f�OÅa�f�HÐT\^ISË�|M>Q:YNMUT\Y[f�O J Ò<S�]#TVZ f>a�T\^IS���O`MUK[f�P
��^`MUY[OâkÑkËkËkÑkËk í>�

¼Ikýé ¸BGIq
q�M>HL´ kËkÑkËkÑkËkËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk í>ä
a E )b!$(9I: \cd39 8!9-ecgf� 81�-��h):!^-�K� X  "� =�5 �>- 4 K�):Z i ;

íBkxº ¸BYcOIP�K[S J n>S�OhT�Ü|¯IZLS*T kËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk �h�
íBkm� ²½S�ZLT�¸8T\H\GI]#TVGIHLS�Z�kÑkËkËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk �hÉ
íBkýé «�S�M>q,²½S�ZLT\Z kÑkËkÑkËkËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk ��ä

íBkýé:kxº � Ycf�O$«�S�MUq,²�S*ZLT W�YcT\^$²½S�ZXT�¸8TVHLGI]*T\GIH\S*Z×kÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk ��ä
íBkýé:km� � HLf>TVf>O0«®S�M>q¥²½S�ZXT W�YxTV^ÅTV^:SÑ��S�MUQIf�G:T���^IYc¯ � ¸BÙ7¼�� � ºþkÑk�kËkÑkËkÑkËkËkÑkËk ��ä

íBk ¼ ��S�Z\G:KcTVZ M>O:Q0d%YcZ\]*GIZ\ZLY[f�O kËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk ���
íBk ¼Ikxº � HLf>TVS*]*T\Y[f�O0�ÐM>¯`MU]�YcT\f�HßkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk ���
íBk ¼Ikm� ��ZL´8q
q�S#TVHX´ÅY[O0¸8W�YxTV]_^IYcOIP
d%Y[H\S*]*T\Y[f�O kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk É��
íBk ¼Ikýé ��f�q�¯IM>H\YcZ\f�OÅf>a7j0M>OIQ_kÔÄ kËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk É>é
íBk ¼Ik ¼ o GIKcT\Y[¯IKcS�«�YxT�Ü|¯IZLS*T÷kÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk É>é
íBk ¼Ikmí ²¬Y[KcT\S�Q�²½S�ZLT�¸8T\H\GI]#TVGIHLS·kËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk É�í
íBk ¼Iký� ��f�q�¯IM>H\YcZ\f�OÅf>a'k$l£M>OIQ_kÔÄ kËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk É�í
íBk ¼IkmÉ Ù7q�¯`MU]*T�f>a���K[f8]_gÅª¿S*n>S�K kÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk É>�
íBk ¼Ikýä ��f�OIZ\S*ÿwGIS�OI]*S�Z�a�f>HÐTV^ISÑ��f�OhTVHLf�K½¸8´8ZLT\S�q kÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk É>�

íBkmí ¸BGIq
q�M>HL´ kËkÑkËkÑkËkËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk É�É
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�:kxº ²½S�ZLT�¸BS#TVGI¯.kËkÑkËkÑkËkËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk ä��
�:km� ��H\f>Z\ZLTVM>K[g kËkÑkËkÑkËkËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk ä:º

�:km�Bkxº Ù7OwT\HVM o f8QIGIK[SË��HLf�Z\ZXT_M>Kcg{kÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk ä�é
�:km�Bkm� o S�M>ZLGIH\S*q�S*OhTVZ%MUOIQ$� S*Z\GIKxTVZ�kËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk ä>¼

�:kýé ²½f�g>S*O � MUZ\ZVMUP�SÑf>O�T\^IS o f8QIGIK[SòkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk ä��
�:k ¼ ��OIM>K[f�P
��^IM>Y[O�f>a½TV^IS o f8QIGIKcS·kËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk �h�
�:kmí ¸BGIq
q�M>HL´ kËkÑkËkÑkËkËkËkËkËkÑkËkÑkËkËkÑkËkÑk�kËkÑkËkËkÑkËkÑkËkËkÑk�kËkÑkËkÑkËkËkÑkËk ��é
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É8kcº o fBQIG:K[S�GIZLS�QeYcO¹TV^ISË«�S�M>q,²½S�ZXTÍkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk ���
É8k � ¸8S*TVG:¯0f>a½TV^:SÑ«®S�M>q,²½S�ZXT�kÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk �hÉ
É8kmé ��S�MUQIf�G:T d�MUTVMRªAf>Z\Z\S*Z|fUa�T\^IS o fBQ:GIK[S£k�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º��:º

É8kmé:kxº ��f�KcGIq�O�d%H\M>Y[O�d�MpT_MRª¿f�Z\ZLS�ZÍkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º��h�
É8kmé:km� d��¬õ�ª1��S�M>Q:f�G:T|d�MUT_M³ª¿f�ZLZ\S*Z1k�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º��h�

É8ký¼ ��f>q�¯`MUH\Y[ZLf�OÅf>a½TV^ISË«�S�M>q,²½S�ZXT|W�YxTV^0� o ¸÷kËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º���é
É8k í ��f>q�q
Y[ZLZ\Y[f>OIY[OIPÑf>a½TV^ISË«�S�M>q,²½S�ZLT%¸BS#TVGI¯×kËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º��hí

É8k íBkxº ªAMUTVS*OI]*´�¸B]�M>O�W�YcT\^$T\^IS o f8QIGIK[S|kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º��hí
É8k íBkm� d%S�K[M�´�¸B]�M>O$W�YxTV^ÅTV^:S o fBQIG:K[S{k�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º����

É8km� o S�M>ZLGIH\S*q�S*OwT\Z�MUOIQe��S�ZLGIKcT\ZÌkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º��hÉ
É8km�:kxº Ù7OIS#Ý�]*Y[S*OI]*´Åa�f�H¬Q:YcÒ<S�H\S*OhT|²½H\YcP�P�S*H��|MUT\S�Z¬kËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º��hÉ
É8km�:km� Ù7OIS#Ý�]*Y[S*OI]*´Åa�f�H¬Q:YcÒ<S�H\S*OhT%��f>q�¯`MUHVMUT\f�HÐ²¬^IHLS�Z\^:f�K[QIZÕk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º����
É8km�:kýé Ù7OIS#Ý�]*Y[S*OI]*´Åa�f�H¬Q:YcÒ<S�H\S*OhT�ª�º�²�ªAMUTVS*OI]�YcS�Z kÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º�º��
É8km�:k ¼ ��H\f>Z\ZLTVM>K[grY[OIQIG:]�S�Q$²¬^IHLS�Z\^:f�K[Qe¸B^IYxabT�kËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º�º�º
É8km�:kmí ��K[G:ZLTVS*H|��^`M>H\P>S�a�f>HÐn>MUH\Y[f>GIZ¬��OIP>K[S�Z�kËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º�ºy�
É8km�:ký� d%S�K[M�´�¸B]�M>OIZ¬a�f�H¬QIYxÒ�S*H\S�OhT���f�q
¯`M>H\MUTVf�H�²¬^IH\S*Z\^If�KcQIZ|M>OIQ0«�YNM>Z � f>KcT_MUP�S�ZÈkËk
º�º�é
É8km�:kmÉ ²�« o � S�M>QIf�GBT%¸wT_M>]_g kÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º�º�¼

É8k É Ù7OhT\S�H\¯:H\S*TVMUTVYcf�O�f>a½TV^ISË��S�Z\G:KcTVZ1kÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º�ºyí
É8kmä ¸8GIq�q�M>HX´ kËkËkÑk�kËkÑkËkÑkËkËkÑkËkÑkËk�kÑkËkËkÑkËkÑkËkËkÑkËk�kÑkËkÑkËkËkÑkËkÑkËkËkËk
º�º��
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²¬^IS³ªAM>H\P>SÍ�|M>QIH\f>O£��f�K[KcY[QIS*H j ªA�%�¬l�Y[Z%M
]�YcH\]�G:KNM>H ¯IH\fUTVf�OBsÃ¯IH\fUTVf�O0]�f�KcK[Y[Q:S�H¬W�YcT\^uMr]*S�OhTVS*HXs7fUaNs7q�M>Z\Z
S�OIS*H\P>´·f>aRº�¼Ì²½S � kÐ²¬^ISuQIS*Z\YcP�OóK[GIq
Y[O:f�Z\YxT7´»Y[Zeº��>ÁÃÂ�]�qÅÄ8ÆVZ#Ä`Ç#k�²¬^:S£��f�q
¯`M>]*T o GIf�O.¸Bf>K[S�O:f�Y[Qj � o ¸Il¬QIS#TVS�]#TVf�H Y[Z¬f>OIS�f>aÔT\^IS�T7W�f�KNM>HLP�S�q�GIKxTVY¾¯IG:H\¯@f�Z\SËS#áB¯@S�H\Ycq�S*OhTVZ¬W�^IY[]_^eM>H\S�]*GIH\HLS�OhTVKx´Å�<S*Y[OIP
Y[OIZXT_M>KcK[S�Q£MpTËT\^IS�ª½����kAÙÃTÑYcZ�¯IKNM>O:OIS�Q£TVf$ZLTVM>HLTËT_M>gwYcOIP�Q`MUT_MÅa�f�H�KNMpTVS
�>����ÉBk�²¬^:SrªA�%�ÀW�Y[K[K�M>K[KcfyW
TVf�S#áB¯IKcf�H\S³OIS#Wô¯I^h´8Z\Yc]�ZËMUT�TV^:S
²½S � ZL]�M>KcS>k³ÙÃTVZ�¯I^h´8Z\Yc]�ZË¯IH\f>P�HVM>qòY[OI]*K[GIQ:S�Z�Y[Ohn>S�ZLT\Y[PhMpTVY[f>OIZ%f>a2TV^IS
K[Y[q
YcT\Z�f>a¾T\^IS�¸8TVM>OIQ`M>HLQ o f8QIS�K j ¸ o l�M>OIQ�TV^IS|Z\S�MUH\]_^¹a�f�H®¯I^h´BZLY[]*ZÐ�<S#´�f�O:Q¹TV^IS�¸ o kB²¬^:S�a�fB]*GIZÐK[M�´8Z
f�OÅTV^IS�Z\S�M>H\]_^$a�f�HÐTV^:SÑ� Y[P�P>Z¬�<f�ZLf�O¾k

Ù7O���^`M>¯:T\S�HÔ�¬T\^IS2ªA�%�1M>O:QËT\^ISÐ� o ¸ËQIS#TVS�]#TVf�H�M>HLS2¯:H\S�ZLS�OhTVS*Q¾k�²¬^ISÐ� o ¸Ë¯:YxáBS�K�n>S�HLT\S#áÑQIS#TVS�]#TVf�H
^`M>ZÐTVfR¯IHLf�nBYcQIS%TVHLGIS�Z\¯`MU]�S�¯<f>Y[OhT¬Y[OBa�f�H\q�MUTVYcf�O�a�f>H�TV^IS�Ycq�¯`MU]*TÐ¯IM>HVM>q
S*T\S�H¬QIS#TVS*H\q
Y[O`MUT\Y[f�O¹M>OIQÅTV^IS
n�S�HXTVS±á.H\S�]*f�OIZXTVH\G:]*TVYcf�O&W�YcTV^&^IYcP�^&¯IH\S*]�YcZ\Y[f>O¾kì²¬^IS�QIS�ZLY[P�O&f>aËTV^:S�¯:YxáBS�K�QIS#TVS*]*TVf>H$YcZÅQIS�ZL]�HLY[�@S�Q¾kJ ZL¯<S*]�Y[M>K[Kx´�T\^IS�]_^`M>K[KcS�OIP>Y[OIP³HLS�ÿwGIY[HLS�q
S�OhTVZ�W�YcT\^�H\S�ZL¯<S*]*T TVf³TV^:SË¯:^w´8ZLY[]�Z ¯IHLf�P�HVMUq,M>HLSËQ:S�H\Yxn�S*Q¾k

²¬^:Sr�`M>ZLY[]R�IGIYcK[QIYcOIPÅ�IKcfB]_gufUa�TV^:S��`MUH\H\S*K�¯`M>HXTÑfUa�TV^:S�¯IYêáBS�K�n�S*HLTVS±áÊQIS*T\S�]*T\f�HËY[ZËM$q
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¯IHLS�QIf>q�YcO`MUTVYcOIPRqrMUP�OIS*T\Y[]�Ú`S�KcQIZ%MUOIQ0T\^ISÍHLS�ÿwGIY[HLS�QuHLS�ZLf�K[G:T\Y[f�OeMUT n>MUH\Y[f>GIZô× Ø¬×8HLS�P�Ycf�OIZ�k�²¬^IS�� � ��Z
QIS*K[Yxn�S�H�M³aÏM>ZXT�­I^IYcP�^IKx´¹Z\S*P�q
S�OhTVS*Q0ZLY[P�O`MUK�a�f�HÐTV^:S�T\H\YcP�P�S�H¬P>S�OIS*HVMUT\Y[f�O¾k
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ÓLS#TVZ�­ÐM>OIQ×¯IHLf�nBYcQIS�Z
^IS*H\q
S*TVYc]0]*f�n�S�H\M>P�S$a�f�HRq�S�M>Z\GIHLY[OIP£TV^:S0q
Y[ZLZ\Y[O:P�T\HVM>OIZXn�S*H\Z\SeS�OIS*H\P>´>kó²¬^IS�HLS#s
a�f�HLS%TV^ISË�|M>QIH\f>O0«�M>H\HLS�K j �|«¬lÐM>OIQÅT\^IS�^`M>QIHLf�O�S�OIQ$]�M>¯$f>aATV^:SÑ�����%ª�­IW�^IYc]_^eM>HLS�K[f8]�MUT\S�Q�Y[O:Z\Y[Q:S
T\^IS0ZLf�K[S*OIf�YcQ¾­�]�f�n�S*H¹M£¯IZ\S*GIQIf�H\M>¯IY[Q:YcT7´{H\M>OIP�S�f>a × Øc×`Ù é:ký�:k5²¬^ISe�|«ñS±á8TVS�O:QIZrH\M>QIYNMUK[Kc´Ê�@S*T7W®S�S�Oî ö»º�kýä��eq M>OIQ î ö��BkÂ��í0q0keÙ7O{f�H\QIS*HÑT\fuq�YcOIY[q
Y[F*SRq�GIKcT\Y[¯IKcSRZ\]�MpT\TVS*H\YcOIPea�f�HËTVHVM�n>S�H\ZLY[OIP�qÍGIf�OIZ*­' Kcf�W � )�q�MUTVS*H\YNMUK[Z¾MUH\S�]_^If�ZLS�O¾k�²¬^:S®MU]*TVYxn�S�S�KcS�q
S�OhTVZAf>a8TV^:S2�IM>H\HLS�KwM>OIQËS�O:QÑ]�M>¯Ñ^IM>QIH\f>OIY[]�]�M>K[f�HLY[q
S#s
T\S�H�]*f�OIZLY[ZLT|f>a�¯:KNM>ZXTVY[]�ZL]�Y[OhT\Y[K[K[MUTVf>HÐTVY[KcS�Z¬W�YcT\^0W�M�n�S�KcS�OIPUTV^�Z\^:YcabTVYcOIP³Ú`�@S�H�HLS�M>Q:f�G:T�k ªAM�´�S*H\Z%f>aÔTV^IS*Z\S
T\Y[K[S*Z�M>KcT\S�HLO`MUTVS0W�YcTV^.KNM�´>S�H\Z�f>aÑ�IH\M>Z\Z$M>�IZLf�H\�@S�HÅT\f»a�f>H\q T\^IS£ZVM>q
¯IKcY[OIP{]�M>K[f�HLY[q
S*T\S�HrZXTVHLGI]*T\GIH\S*Z�k
«�H\M>Z\ZÑ^`M>ZÑ�<S*S�OÌ]_^If>Z\S�O�­��<S*]�M>G:Z\S¹YxTÑYcZ�OIf�OÌq�M>P�OIS#TVYc]�MUOIQ1^`MUZÍM$H\S�MUZ\f�O`MU�IK[S
Y[OhTVS*HVM>]#TVYcf�OÊKcS�OIPUTV^
f>a�M>¯I¯:H\f�áBY[q�MUTVS*Kc´Õºyíe]�q$k{²¬^ISÅTVYcK[S�Z�M>H\S�M>HLHVM>O:P�S�Q»Y[O»¯IHLfpÓLS�]#TVYxn�SÅTVf�W®S�H\Z³W�YxTV^{Ú`OIS�P�H\M>OwGIKNM>HLYcT7´
T\f¹¯IH\f�n8Y[Q:S�P�f8fBQuQ:Y ÓLS*T�Z\S*¯`M>HVMpTVY[f>O�M>OIQuq�M>ZLZ%H\S*Z\f�KcG:TVYcf�O¾k�¸8Y[OI]*SÍTV^ISÑTV^IYc]_g8O:S�Z\Z�fUa2T\^IS³�|«�Y[Z|f�OIKc´
�:kmíÍY[OhT\S�HVMU]*TVYcf�OrKcS�OIPUTV^¾­:M>QIQIYxTVY[f>O`M>KvZ\]*Y[OhTVYcK[KNMpTVf�HLZ j ^`M>QIHLf�OÅf�G:T\S�HÐQ:S*TVS*]*T\f�H_lÐM>HLS�YcOIZLTVM>K[KcS�QrYcOIZ\YcQIS�T\^IS
q�G:f�O£�`M>H\HLS�K�ZX´8ZLTVS*q0k³¸BY[OI]*S�TV^IYcZ%¯`M>HXT�f>a�TV^IS
�����%ªÕYcZ%f�G:T\Z\YcQIS³f>a�TV^ISRZLf�K[S*OIf�Y[QeYcT�GIZLS�Z�TV^:S
]*f�Y[K
M>ZRMUQIQIYcT\Y[f�OIM>K2M>�IZ\f>H\�@S�H�kÊ²�f�S±á8TVS�O:Q5T\^ISÅ^IS�HLq�S#TVYc]�YcT7´Êf>a�TV^:S��%���%ª.GI¯{TVf�× Ø¬×Xö�íB­�T\^ISÅ^`M>QIHLf�O
a�f�HXWÐMUH\Q$]�M>Kcf�H\Ycq�S#TVS�HLZ¬M>HLS�K[f8]�MUT\S�Q£º�º�km��q�a�H\f�qñTV^IS�YcOwT\S�H\M>]*T\Y[f�O�¯@f�Y[OhT�k
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YxTRq�S�M>Z\GIHLS�Z%ÓLS*T\Z
W�YxTV^»^IY[P>^Õ¯IHLS�]*Y[Z\Ycf�O¾k»� P�f8fBQ»S�O:S�H\PU´»H\S�ZLf�K[GBTVY[f>O5YcZR]�H\G:]�YNMUK~k{²½f1M>]_^:Y[S*n>S0T\^IS
OIS*]�S*Z\ZVMUHL´eM>OIP�GIK[M>H¬Z\S*¯`M>H\MUTVYcf�O¾­@M
^:Y[P�^IKx´ÅP�H\M>OwGIKNM>H¬Q:S�Z\YcP�OefUaÔTV^:S J ���%ªÌYcZ|HLS�ÿwGIYcH\S�Q�kÐ��¯`MUHLT�a�H\f�q
^IYcP�^
H\S�ZLf�K[GBTVY[f>OrM>O:Q�aÏM>ZXT®HLS�ZL¯<f�O:Z\S|a�f>H®GIZLY[OIP�TV^:S J ���%ª�ZLY[P�O`MUKIa�f�H�TVH\YcP�P�S*H2P>S�OIS*HVMUT\Y[f�O¾­hT\^IS J ����ª
M>O:Q.YxTVZ¹HLS�M>Q:f�G:TÅS*K[S�]#TVHLf�OIY[]*ZÅOIS�S*QóTVf»�<SeHVM>QIY[MUTVYcf�O·T\f�K[S*HVM>OhT�kÀ²¬^IS£]_^If>Z\S�O.ZL´8ZXTVS�q ]�f�OIZLY[ZXTVZÅf>a
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tÔY[P�G:H\S$�Bkxº�º�� � Z\S�G:QIf�HVMU¯IY[QIYxT7´»QIY[ZXTVHLY[�IG:T\Y[f�O{fUa
]_^`M>H\P>S�QR¯`M>HXTVY[]*K[S*ZÔY[O³q
Y[O:Y[q�GIq��IYNM>ZÔS*n�S*OhTVZd�ýí��~k

mean= 0.51
r.m.s.= 0.49

mean= 0.39
r.m.s.= 0.22

PT (GeV/c)

tÔY[P�G:H\S �Bkcº��8� ²½HVM>OIZXn�S*H\Z\S q
f�q
S�OhTVGIq fUa
]_^`M>H\P>S�QR¯`M>HXTVY[]*K[S*ZÔY[O³q
Y[O:Y[q�GIq��:YNM>Z�S*n�S*OhTVZd�ýí0�æk

HVM>QIYcGIZª��f>a�¦��»ö��Bkcº&�Í]�q$k�²¬^IYcZÐM>KcK[f�W�ZÐMË]�f�q
¯`M>]#T J ���%ª£QIS�ZLY[P�O�W�YcTV^rO`M>H\HLf�W&Z\^If�W®S�H\Z*k � �:Þ×õ Â]�HL´8ZXT_M>KcZÐS�q
YcT�ä���üôf>a¿T\^IS�KcY[P�^hT2W�YcTV^:Y[OÅ�>íÑOIZ¬M>O:QrTV^IS�qrMUT\S�HLYNM>K`YcZ�HVMUQIYNMUT\Y[f�O
^`M>HLQ¹GI¯¹T\f¹º����Ëg:¶%´j ¸BS*]*T�k:�Bk ¼Iký�hl#k�«®S�]�MUGIZ\S|f>a¾TV^:S�K[f�WóKcY[P�^hT�´8Y[S*K[Q
f>a � �:Þ×õ Â M>OIQ�T\^IS�ZXTVHLS�OIP>T\^¹f>a<TV^IS|qrM>P>OIS*T\Y[]¬Ú`S�KcQ¾­TV^IS³GIZLSRf>a2¯I^If>T\f�q�GIKxTVY[¯:K[Y[S*H\Z�WÐMUZËO:f>T�¯@f�Z\ZLY[�IKcS>kÍ²¬^:S³]�HL´8ZXT_M>KcZËfUa2T\^IS³�`M>HLH\S*K�H\S*P�Y[f�O£MUH\S³H\S�M>Q£f�G:T
�w´�ZLY[K[Yc]�f�O��|nUM>K[M>OI]_^IS � ^If>TVf8QIYcfBQIS*Z j � � d%Z_l�´8Y[S�KcQIY[O:PeM�nUM>KNMUOI]_^IS
PhM>Y[O�k0t`f�H�T\^ISrS*OIQ{]�M>¯1H\S�P>Y[f�O
q�f�HLS¬HVM>Q:YNMUT\Y[f�OBsÃ^`M>HLQ�n>MU]�GIGIq!¯I^If>T\f>TVHLY[f8QIS�Z2M>HLS G:Z\S�Q�k�²¬^IS|]*f�OIZLS�ÿwGIS�O:]�S%f>a<S�ÿvkB�Bkmí�a�f>H�TV^IS J ���%ª
Y[Z�­vTV^IMUT|a�f>H%M�P>Ycn�S*Ouq�M>P�OIS#TVY[]�Ú`S*K[QM´5ö�¼r² M>OIQeMrP�Yxn�S�OeY[OIOIS*H|H\M>QIYcGIZ�f>a î ö{º�k �µ��q Mrq
Y[OIYcqrM>K
TVHVMUOIZLn>S�H\ZLS�q
f�q
S�OhTVGIq j « ¨ª© � S#áBY[ZXTVZ�­wW�^IYc]_^�q�G:ZLT2�<S�S±á:]*S�S*QIS�QÅ�h´RM�¯`M>HXTVY[]*K[S�T\fÑHLS�M>]_^
TV^IS J ���%ª�k� M>HXTVY[]*K[S*ZÍW�YcT\^»MuK[f�W�S*H³q�f>q�S*OwT\GIq�TV^`M>OMj « ¨¬©!� ö{º�kmí�¶�S � ­�ZLf�]�M>KcK[S*Q ' K[f8f�¯@S�H\Z�)I­ÔW�YcK[K2QIS�ZL]�H\Yc�<SM$ZL¯IY[H\M>K�TVH\MyÓLS�]#TVf�HX´�¯`M>H\M>K[KcS�KÔT\f$T\^IS��@S�MUq(MpáBY[Z�W�YcT\^If�G:TË]�M>GIZ\YcOIP$fB]*]�GI¯`MUOI]*´£YcO�T\^IS J ����ª�kA²¬^IS
QIY[ZXTVH\Yc�IG:T\Y[f�O�f>a�T\^ISÑT\HVM>O:ZLn�S*H\ZLS³q�f�q
S�OhT\GIq¥f>a�]_^`MUH\P�S*Qu¯`M>HXTVY[]*K[S*Z a�HLf�q¥Z\Ycq�GIKNMpTVS�Q$q
Y[OIYcq�GIq��:YNM>Z
S*n�S*OhTVZ%YcZ ZL^If�W�OuY[O0tÔYcP�GIH\SÑ�Bkxºy�ã�ýí��~kÐ²¬^:SÍq
S�M>O¤j « YcZ|MU�<f�GBT��Bk í�¶�S � ­`Y~k S>k�q�f�ZXT f>aÔT\^ISÍ¯`MUHLTVYc]�KcS�Z
W�Y[K[K�OIf>T
H\S�M>]_^ÕT\^IS J ����ª�k�Ù7OÕtÔY[P>GIH\S0�Bkxº�ºÅTV^IS$OwGIq��@S�HRf>a|TVHVMU]_g8Z�¯<S*H Ø{GIOIYcT
YcZ³¯IK[f>TLTVS*Q5a�HLf�q
q�YcOIY[q�G:q,�IYNMUZ|S#n�S�OhT\Z�k�²¬^IS�¯:K[f>T|Y[Z OIf�HLqrM>KcY[F*S�Q�TVfrT\^ISÍOwGIq��@S�H�f>a�¯`M>HXTVYc]�K[S*Z|¯@S�H@Ø$G:OIYcT�M>OIQ�¯@S�Hj�j$S*n�S*OhT�k
�_�#" +ñ��	 � �����%$Õ������&R�%�ò�R� ��� � +,' � -þ"0/Ê������� ��	 �

��OÌYcq�¯@f�HLTVM>OhTË¯`M>HLTÍf>a¬TV^:SÅ� o ¸1¯I^h´8Z\Yc]�Z³¯IHLf�P�H\M>q(H\S*K[Y[S*ZÍf�OÊTV^IS�]�M>¯`MU�IY[KcYcT7´�f>a¬T\^ISrQ:S*TVS*]*T\f�HÍTVf
H\S�]*f�OIZXTVH\G:]*T%]_^IM>H\P�S*Qe¯`MUHLTVYc]�KcS�T\HVM>]_gwZ*­�M>O:Q0TVf
q
S�M>ZLGIH\S�W�YcT\^e^IYcP�^�H\S�ZLf�K[GBTVY[f>O$T\^IS�YcH q
f�q
S�OhT_M
M>OIQ
TV^IS*Y[HÐn�S*HLT\S#á0f>a�f�H\YcP�Y[O¾kÔ²�H\M>]_gwY[OIPRW�YcT\^IY[O$M³ZLT\H\f�OIP
q�M>P�OIS#TVY[]%ÚIS�K[Q�YcZ�MRn>S�HL´�¯@f�W�S*HLa�GIK¿T\fBf�K<a�f�HÐTV^IS
Y[QIS*OwT\YcÚ`]�MUTVYcf�OuMUOIQ�M>]*]�GIH\MUTVS�HLS�]*f�OIZLT\H\GI]#TVYcf�O�f>a�q�GIf>OIZ�­<S�K[S*]*T\H\f�OIZ*­¿M>OIQRÓLS*TVZ*k o f�HLS�f�n�S*H�­AM>]*]�GIH\MUTVS
n�S�HXTVS±á1HLS�]*f�OIZLT\H\GI]#TVYcf�OÌY[Z�S±á:¯@S�]#TVS*QÌTVf$¯IKNM�´�M>O�Y[q
¯<f>HLT_MUOwT�HLf�K[SRYcOÅÓLS#TÑàvM�n>f�HËTVM>P�P�YcOIPI­AS�ZL¯<S*]�Y[M>K[Kx´
�0¾²¿ ¾"�Û¾ÀÃ@�µ¸Rþ0Ôb¸��vÇ ý Êðß � � á X�ü�W�Í Ï`�"�ºÿ e õ#'( × ( AVü Þ&Õ½ÃR× Ý�X²Î�w�) ( Þ × Ý�Ü s.Þ( »ÖÔr¿ è�¸�¾²¿ ÁqÿÑ»	� Ã&þ�ÿ��µ¸Û¹$¾ÀÃ���'�»ÂÔ>¿bè�¸�¾À¿bÁqÿÑ»æ� ÿÑ¾.ÔbÔÛÜ� Èrè�¸�_}ÁqÕÂ»½¸Û¹b¸R¹%¾
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s-�xÞØÁÀÅo¿bè�¸R¸ÛÃ�¸º¹;�
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a�f�HÍÖ\sËM>OIQßÄ8scÓLS#TVZ�k£²¬^IS*H\S#a�f�H\S¹]_^:f�Y[]*S¹f>a�QIS#TVS�]#TVf�H�T\S�]_^IO:f�K[f�PU´ÊqÍGIZLT³�@SÅM>QIM>¯:TVS*QÌTVfeT\^IS¹¯`MUHLTVYc]�KcS
QIS*OIZ\YxTVYcS�ZrT\^`MUT¹W�YcK[K �<Su¯:H\S�ZLS�OhT$GIOIQIS*HrTV^:S£ª½���,H\GIOIO:Y[OIP{]*f�OIQIYxTVY[f>OIZ��£Y[OÕTV^IS�^IYcP�^×KcGIq�YcOIf�ZLYcT7´
HLS�P�Ycq�SU­AM>�<f>G:TÍ�>�Åq�YcOIY[q�M>K½�IYNM>Z�S#n�S*OwT\ZÍ¯@S�H��IGIO:]_^Ì]�HLf�Z\ZLY[OIP j ¯`MUP�S³¼wl�M>H\SRS±á:¯@S�]#TVS*Q1TVf�¯IHLfBQIG:]�S
q
f�H\S¹T\^`M>O.º�������]_^`MUH\P�S*Q·¯`M>HXTVYc]�K[S*Z³Y[O{TV^:S0MU]�]�S*¯:T_MUOI]�S0f>a|T\^ISÅTVH\M>]_g>S*H j × Ø¬×�Ù|�Bkmí�lV�ýí��~k � MpT\TVS*H\O
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ÒÆ�»�¼,Æ�ÑIÂVÉË¼ÅÎ�ÊV½ãÆ�»�¼,Á�Ï��Í¼ËÑC¼ËÀ�Æ�×�Ñ�ÂVÀJÉn»�¼ËÎ»�ÂÖÞV¼M¼��Ç¿�ÂVÈ
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à#��
PàO$�¿�ÑCÏ+À�Ù�Æ�»�¼MÈ]ÂRÆ�¼ËÀJÉÅÕÚÆ�»J¼�ÑC¼ÖÂVÁ�ÊV¿JÆ�Én»JÏ+ÌâÃé¿�ÎCÆÎCÆ�ÊVÑI¼�È+Ê�ÉÖÂhÈ+ÈÐÕYÆI»�¼�Ì�¿�ÈÐÎI¼¾»J¼ËÏ+ÙV»ÇÆIÎËÓGÆI»�¼-ÂVÁ�Á�ÑC¼ËÎCÎI¼ËÎ�ÂVÀ�ÁæÆI»�¼�×�¿�À�Én»�ÉÅÑIÊGÎCÎIÏ+ÀJÙMÀÇ¿�Ãé×Í¼ÅÑIÎÒÊV½õÆ�»J¼�»�ÏÐÆÒÌJÏ�äT¼ËÈÐÎËà
SÜ¼ËÉËÂV¿�ÎI¼YÊh½�Ï+À�ÉÅÈ+Ï+ÀJ¼ËÁÄÆIÑ�ÂVÉnóÇÎ-ÂVÀJÁ1Ì�ÊVÑI¼ËÀ�ÆIå�Á�ÑIÏ�½\Æ¾ÊV½	ÆI»�¼�ÏÐÀ�Á�¿�ÉÅ¼ËÁÚÎIÏÐÙGÀ�ÂVÈfÉn»�ÂVÑCÙG¼�ÏÐÀÔÆ�»�¼0��º ÃÔÂVÙVÀ�¼ÅÆIÏ+Éô�¼ËÈÐÁéÎI¼�ÞG¼ÅÑ�ÂVÈ�ÌJÏ�äT¼ËÈÐÎ�ÃØÏ+ÙG»�Æ�×f¼Ü»�Ï�Æ�×�ÕéÂZÎCÏ+À�ÙGÈÐ¼�ÆIÑ�ÂVÉnóY½6ÊGÑCÃÄÏÐÀ�Ù,Â�»�Ï�Æ�ÉÅÈ+¿�Î#Æ�¼ÅÑËà/º�»�¼ÜÂVÀ�ÂVÈÐÊGÙ,Ì�¿�È+ÎC¼Ü»�¼ÅÏ+ÙG»�ÆÏ+ÀJ½6ÊGÑCÃÔÂRÆ�Ï+ÊVÀuÏÐÎ�À�¼Å¼ËÁ�¼ÅÁ÷Æ�ÊÔÏÐÃÄÌJÑIÊzÞG¼MÆ�»�¼æÂhÉËÉË¿JÑ�ÂVÉ�ÕâÊV½ÒÆI»�¼�ÌfÊGÎIÏ�Æ�ÏÐÊGÀ5ÑC¼ËÉÅÊGÀ�ÎCÆIÑI¿�É�Æ�ÏÐÊGÀí½6ÊGÑ�ÉÅÈ+¿�Î#Æ�¼ÅÑIÎ�×�ÕÎIÏ+ÙVÀ�ÂVÈ�Ï+À�Æ�¼ÅÑIÌfÊGÈ]ÂRÆ�Ï+ÊVÀ����T¼ËÉ�ÆÖàHþJà���à þJà	��
Pà�ê�×fÊG¿JÆ�ÊGÀ�¼�ÌÍ¼ÅÑf��d�d�dÔÊV½/ÆI»�¼�¼ÅÞV¼ËÀ�Æ�Î ö ÏÐÈ+È�×f¼éÎI¼ÅÈ+¼ÅÉÅÆ�¼ÅÁ , à�ý9½�ÂVÀ¼ÅÞG¼ÅÀ�ÆæÏ+ÎÛÉËÊVÀJô�ÑIÃØ¼ËÁ²×�Õ÷Æ�»�¼kÌiÿËº ÊGÀ�È�ÕíÆ�»�¼ØÌ�ÏðäJ¼ÅÈ+Î ö ÏÐÆI»üÂá»�ÏÐÆ�ÂVÑC¼ÄÑC¼ÖÂVÁ²ÊG¿JÆËà	iã¼ËÑCÊl²èÎC¿�Ì�Ì�ÑC¼ËÎIÎCÏ+ÊGÀ²Ï+ÎÉËÑI¿JÉËÏ]ÂhÈ�ÁJ¿�¼éÆ�ÊÄÆ�»�¼�È]ÂVÑCÙG¼�ÀÇ¿�Ãé×Í¼ÅÑ�ÊV½iÂh×ÍÊG¿TÆf��dXaâÿ�d F Én»�ÂVÀJÀ�¼ËÈÐÎ�ÊV½ÒÆI»�¼é¼ÅÀÇÆIÏ+ÑC¼éÌ�ÏðäJ¼ÅÈ�ÁJ¼ÅÆ�¼ÅÉÅÆIÊGÑËà0ÏZÊVÆÉËÊGÀJô�ÑIÃØ¼ËÁâ¼�ÞG¼ÅÀÇÆIÎ ö Ï+ÈÐÈ
×Í¼MÁ�ÏÐÎIÉÖÂhÑIÁ�¼ÅÁíÏ+ÀáÆ�»�¼¸V2ZX�³Âh½\ÆI¼ËÑ,Ì�ÂVÎIÎCÏ+À�ÙØÆ�»�¼MÈ]ÂRÆ�¼ËÀJÉÅÕGà�º�ÊÔ×f¼éÎC¼ËÀ�ÎCÏÐÆIÏÐÞG¼Û½6ÊGÑÑ�ÂVÑC¼ÔÁ�¼ÅÉÖÂÖÕ�ÎØÁJ¼ÖÂVÁi²�Æ�ÏÐÃÄ¼ØÃ�¿�Î#Æ�×f¼ÚÂVÎéÈÐÏÐÆCÆ�È+¼ØÂVÎéÌÍÊGÎCÎIÏÐ×�È+¼hàâº�»�¼ÅÑI¼Å½6ÊVÑI¼ÚÉËÊVÀÇÆIÏ+ÀÇ¿�ÊG¿JÎ�Á�ÂhÆ�Â5ÆnÂVóÇÏÐÀ�Ù÷ÂVÀ�ÁÎIÏ+Ãé¿�ÈÐÆ�ÂVÀ�¼ËÊV¿�ÎÛÑI¼ÖÂhÁ�ÊG¿JÆMÊGÌf¼ËÑIÂhÆ�ÏÐÊGÀ²ÏÐÎÛÑI¼��Ç¿�ÏÐÑI¼ÅÁ
àßê ÙGÑ�ÂVÀÇ¿�È+ÂVÑIÏ�ÆèÕíÊV½�Æ�»�¼ØÊGÑCÁ�¼ËÑMÊV½�ÿ�d�djhJÃ Ï+ÎMÀ�¼ËÉÅ¼ËÎ+²Î�ÂVÑ#ÕÔ½6ÊGÑ�ÎC¿�ÉËÉÅ¼ËÎIÎ#½6¿�È�Ì�ÂhÆCÆ�¼ËÑCÀáÑI¼ËÉÅÊGÙGÀ�Ï�Æ�ÏÐÊGÀáÂVÀ�ÁuÂ�ÙGÊ�ÊTÁÚÌfÊGÎCÏÐÆ�ÏÐÊGÀßÑC¼ËÎIÊVÈ+¿JÆIÏ+ÊGÀÕ���T¼ËÉ�ÆÖà¹�Tà���à��t
�àÒº�»J¼M»JÏ+ÙG»ÙGÑ�ÂVÀÇ¿�È+ÂVÑIÏ�ÆèÕíÑC¼ËÁ�¿�ÉÅ¼ËÎéÂVÈ+ÎCÊáÆI»�¼�Ì�Ï�äT¼ÅÈ�Ê�ÉËÉÅ¿�Ì�ÂVÀJÉÅÕGàÄº�»�¼ØÑI¼ËÎC¿�ÈÐÆIÏ+À�Ùá»�ÏÐÙG»±Á�¼ËÀ�ÎCÏÐÆèÕøÊV½O�^c�d�dÚÌ�ÏðäT¼ËÈ+ÎÛÌf¼ËÑÉËÃ>R�È+Ï+ÃØÏÐÆIÎ�ÆI»�¼ÛÂVÉÅÉË¼ËÌTÆnÂV×�ÈÐ¼�ÌfÊ ö ¼ËÑ-Á�ÏÐÎIÎCÏ+Ì�ÂhÆIÏ+ÊGÀÔÌÍ¼ÅÑ¾Én»�ÂVÀ�ÀJ¼ËÈ
Æ�Ê�Âé½6¼ ö ÃØÏ+ÉÅÑIÊ ö ÂhÆIÆIÎËàÒº�»�¼Y»�ÏÐÙG»ßÆ�ÑIÂVÉnóÁ�¼ËÀ�ÎCÏÐÆèÕ±ÊV½
�^d( âì,å�æhÉÅÃþR ö »�Ï+Én»²ÉËÊGÑCÑI¼ËÎCÌÍÊVÀ�Á�Î�ÆIÊ(�Xaâÿ�d , ý À����
�hÉËÃgRéÑC¼ËÎCÌÍ¼ÅÉÅÆ�Ï�ÞG¼ÅÈÐÕ²ÂV×fÊG¿JÆÄÿ�d�dáó�I�ÕÌÍ¼ÅÑZÕG¼ËÂVÑ�»�ÂzÞV¼éÆ�ÊÄ×Í¼�ÎI¿�Ñ#Þ�ÏÐÞG¼ÅÁ÷×�Õ5ÆI»�¼éÌ�ÏðäT¼ËÈ�Á�¼ÅÆI¼ËÉÅÆIÊGÑ ö Ï�Æ�»�ÊV¿JÆ�ÂhÀÇÕ5¿�À�ÂhÉËÉË¼ÅÌJÆnÂh×�È+¼�Á�¼ËÙGÑIÂVÁ�ÂhÆIÏ+ÊGÀuÏ+À
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�Ü»�ÂhÌJÆ�¼ÅÑ'�Jà V-¼ÖÂVÁ�ÊV¿JÆ0�Ü»�Ï+ÌáÊV½�Æ�»�¼MçÒÏ�äT¼ÅÈ)"i¼ËÑCÆI¼�ä�$�¼�Æ�¼ËÉ�Æ�ÊGÑ
Ìf¼ËÑ#½6ÊGÑIÃÄÂVÀ�ÉÅ¼VàÒº�»�¼ÅÑI¼Å½6ÊVÑI¼ÛÆ�»�¼*V2ZX� »�ÂVÎ�Æ�Ê�×Í¼ÛÁ�¼ÅÎIÏÐÙGÀ�¼ËÁuÏ+ÀuÂæÑ�ÂhÁ�Ï]ÂhÆIÏ+ÊGÀÔ»�ÂVÑIÁáÆ�¼ÅÉn»�À�ÊGÈÐÊGÙVÕVàº�»�¼�Á�¼�ÞG¼ËÈÐÊGÌ�ÃØ¼ËÀ�ÆÛÊV½iÆ�»J¼gV2ZX� Î#ÆnÂVÑ#Æ�¼ËÁ ö Ï�Æ�»÷Æ�»J¼W$X 5ý°Ì�Ì Ì�ÑCÊTÉÅ¼ËÎCÎ>��$�¿�ÑCÉËÏ¦ 5Ïðä�Æ�¼�ÎC¿�ÑYýèÎIÊGÈ+ÂVÀ�Æ
Ì	ÊGÙGÏÐÉËÊl²�Ì	Ï+À�¼ËÂVÏ+ÑC¼�

3���d�6�àF$X uý°Ì�Ì5Ï+ÎiÂÛÎIÌf¼ËÉËÏ+ÂVÈ�Ì�ÑCÊTÉÅ¼ËÎCÎ�Á�¼�ÞG¼ÅÈ+ÊGÌf¼ËÁØ½6ÊGÑÒÑ�ÂVÁJÏ]ÂhÆIÏ+ÊGÀ�»�ÂVÑIÁØÁ�¼ÅÞ�ÏÐÉË¼ËÎÅàÒý9Æ�Ï+ÎiÂ
�TÏÐÈ+ÏÐÉËÊGÀ1Z�ÀuýèÀ�ÎI¿JÈ]ÂhÆIÊGÑ*�z�QZ�ý+
2SÜÏ �2 (ZX�ÚÌJÑIÊ�ÉË¼ËÎCÎ ö »JÏ+Én»uÊ��ã¼ÅÑIÎ-ÉËÊVÃÄÌ�ÈÐÏ+ÃØ¼ËÀ�ÆnÂhÑCÕk (ZX�ÚÆIÑ�ÂVÀJÎIÏ+Î#Æ�ÊGÑCÎ,ÂVÎö ¼ËÈÐÈ0ÂVÎZ×�Ï+ÌfÊGÈ+ÂVÑ�Æ�Ñ�ÂhÀ�ÎIÏÐÎCÆ�ÊVÑIÎËàZº�»�¼�ÉÅÏ+ÑIÉÅ¿�ÏÐÆIÎ ö Ï�Æ�»âÂÔÎIÃÄÂVÈ+ÈÐ¼ËÎ#Æ,½6¼ËÂhÆ�¿JÑI¼�ÎCÏ+åË¼�ÊV½¦dJà`�kh�Ã¹ÂVÑC¼éÌ�ÑCÊTÉÅ¼ËÎCÎI¼ËÁÊGÀ²Á�¼ËÁJÏ+ÉÖÂRÆ�¼ËÁ@�5ÏÐÀ�Én»��©ZYý ö Âh½6¼ÅÑIÎÅàuº ö ÊâÃØ¼ÅÆ�ÂVÈiÈ]ÂÖÕG¼ÅÑIÎ�ÂVÑI¼ÄÂÖÞhÂVÏ+È+ÂV×�È+¼�½6ÊGÑ�ÑCÊG¿JÆIÏ+À�Ù�àÄº�»�¼ËÑC¼Å½6ÊGÑC¼ÄÆI»�¼ÀÇ¿�Ã�×f¼ËÑ�ÊV½¾ÆIÑ�ÂVÀ�ÎCÏ+Î#Æ�ÊGÑCÎ�Ìf¼ËÑ�Ì�Ï�äT¼ËÈ�ÂVÀJÁñÆ�»�¼ÄÀÇ¿�Ã�×f¼ËÑMÊV½�×�¿�ÎéÈ+Ï+ÀJ¼ËÎ ö ¼ÅÑI¼ßÈÐÏ+ÃØÏÐÆI¼ËÁ
àÄº�ÊâÂzÞVÊGÏ+ÁñÌ�ÂVÑCÆIÈÐÕÆI»�Ï+ÎßÈÐÏ+ÃØÏÐÆ�ÂhÆ�ÏÐÊGÀûÏ+À�ÁJÏÐÞ�Ï+Á�¿�ÂVÈ+È�ÕûÁ�¼ËÎCÏ+ÙGÀJ¼ËÁ·Æ�ÑIÂVÀ�ÎCÏ+ÎCÆIÊGÑIÎÔ»�ÂÖÞG¼ø×Í¼Å¼ËÀ À�¼ÅÉË¼ÅÎIÎ�ÂhÑCÕGà¶º�»�¼íô�ÑCÎCÆÚÌ�ÑCÊVÆ�ÊhÆèÕTÌf¼ÊV½ZÆ�»�¼�V2ZX��Ó�ç.��ý���þJÓ ö Ï�Æ�»îÆ�»�¼uÉËÊGÃØÌ�ÈÐ¼ÅÆ�¼Ú½6¿�ÀJÉÅÆ�ÏÐÊGÀ�ÂVÈÐÏÐÆèÕ ö ÂVÎ�½2ÂV×�ÑCÏ+ÉËÂhÆ�¼ÅÁ ÏÐÀÆ$X 5ý°Ì�Ì³ÆI¼ËÉn»�À�ÊVÈ+ÊGÙVÕÏÐÀ ��d�d^��3]�^c_6Eà!S¾ÂhÎIÏ+ÉËÂVÈ+È�Õûç��Tý���þ ö ÊVÑIóV¼ÅÁ ÂVÎØ¼�äTÌÍ¼ÅÉÅÆI¼ËÁ·×�¿TÆÔÏÐÀ�ÎI¿��ØÉÅÏ+¼ËÀ�ÆÔÑ�ÂhÆI¼uÉËÂVÌ�ÂV×JÏ+È+Ï�ÆèÕñ½6ÊGÑØ»�ÏÐÙG»ÈÐ¿�ÃÄÏÐÀ�ÊGÎCÏÐÆèÕ�ÊGÌÍ¼ÅÑ�ÂhÆIÏ+ÊGÀ�ÂRÆÒÆ�»�¼-Ï+ÀJÀ�¼ËÑiÈ]ÂÖÕV¼ËÑ ö ÂhÎ�ÁJÏ+ÎIÉÅÊzÞG¼ËÑC¼ËÁ
àiêZÉËÉËÊVÑIÁ�ÏÐÀ�ÙYÆ�ÊÛÆ�»�¼\�2 (�æºT$4VÜ3`c�6�ÏÐÆ ö ÂVÎÏÐÀ�ÏÐÆIÏ]ÂVÈÐÈÐÕáÌ�È+ÂVÀ�À�¼ÅÁ±ÆIÊuÊVÌÍ¼ÅÑ�ÂhÆI¼ÄÂRÆ�ÈÐÊ ö ÈÐ¿�ÃÄÏÐÀ�ÊGÎCÏÐÆèÕ5È]ÂÖÕG¼ÅÑØÿØÂVÀJÁ��ÚÊV½�Æ�»�¼ØÌ�Ï�äT¼ÅÈÒÁ�¼ÅÆI¼ËÉÅÆIÊGÑËàÄï�ÊGÑY»�ÏÐÙG»ÈÐ¿�ÃÄÏÐÀ�ÊGÎCÏÐÆèÕáÆ�»�¼�ÊGÌf¼ËÑIÂhÆ�ÏÐÊGÀ÷ÊV½�È]ÂÖÕG¼ÅÑ*�ÚÂVÀ�Á±þ ö ÂVÎÛ½6ÊGÑC¼ËÎI¼Å¼ËÀ
àæº�»J¼ØÉÅ¿�ÑIÑC¼ËÀ�Æ�Ì�È]ÂVÀJÀ�Ï+À�ÙÚÊh½O�2 U�±Ï+ÎZÆ�ÊÊGÌf¼ËÑIÂhÆ�¼YÆI»�¼ÛÌ�Ï�äT¼ËÈãÁ�¼ÅÆI¼ËÉÅÆIÊGÑZÂhÆ-È+Ê ö ÂVÀ�Áu»�Ï+ÙG»áÈÐ¿�ÃÄÏÐÀ�ÊGÎCÏÐÆèÕ ö ÏÐÆI»5ÂhÈ+ÈãÆI»�ÑI¼Å¼MÈ+ÂÖÕG¼ËÑCÎËàýèÀ±ÊGÑIÁ�¼ÅÑ�Æ�ÊáÏ+ÃØÌ�ÑCÊ�ÞV¼�Æ�»�¼�Ìf¼ËÑ#½6ÊGÑIÃÄÂVÀ�ÉÅ¼æÂVÀ�ÁøÆ�»�¼�Õ�ÏÐ¼ËÈ+Á÷ÆI»�¼gV2ZX��Á�¼ÅÎIÏÐÙGÀø»�ÂVÎY×f¼Ë¼ËÀøÆ�ÑIÂVÀ�ÎCÈ]ÂhÆI¼ËÁÏÐÀÇÆIÊÛÂYÉËÊGÃØÃÄ¼ÅÑIÉÅÏ]ÂVÈi$�¼Ë¼ÅÌD�T¿J×�ÃÄÏÐÉËÑCÊGÀj��$X�Q U
0Ì�ÑIÊ�ÉË¼ÅÎIÎ�ÂÖÞVÂhÏ+È]Âh×�È+¼�Æ�»�ÑCÊG¿�ÙG»ØÂ*� Î V\Ï%½6ÑIÂVÃÄ¼ÜÉËÊGÀ�Æ�ÑIÂVÉÅÆËàº�»�¼éÌ�ÑIÊ�ÉË¼ÅÎIÎ�ÏÐÎ�ÂDdTà���cgh�Ã ×�¿�ÈÐóU�2 UZ*�5ÆI¼ËÉn»�ÀJÊGÈ+ÊGÙhÕ ö »JÏ+Én»íÏÐÎ�Â ö ¼ËÈÐÈ�óÇÀ�Ê ö ÀøÉËÊVÃÄÃØ¼ËÑCÉËÏ]ÂhÈ	Ì�ÑIÊ�ÉË¼ÅÎIÎÂVÈÐÎIÊM¿�ÎI¼ÅÁÚ×�ÕÄÉÅÊGÀ�ÞG¼ÅÀÇÆIÏ+ÊGÀ�ÂVÈÍÉn»JÏ+ÌÔÏÐÀ�Á�¿�Î#Æ�Ñ#ÕGàÒº�»�¼ÅÑI¼Å½6ÊVÑI¼�Ï�ÆÜÏÐÎiÉn»�¼ÖÂVÌf¼ËÑ�Æ�»�ÂVÀk$X 5ý°Ì�ÌÒà�º�»J¼�ýèÀ�Æ�¼ÅÙGÑ�ÂhÆI¼ËÁ
�ÜÏÐÑIÉË¿JÏÐÆ�Î.�6ý+�ÜÎ[
�ÂVÑI¼Ò½2ÂV×�ÑCÏ+ÉËÂhÆ�¼ÅÁMÊVÀ���Ï+À�Én»�ÎCÆ�ÂVÀ�Á�ÂVÑCÁ ö Âh½6¼ÅÑIÎ ö »�Ï+Én»�ÑI¼ËÎC¿�ÈÐÆIÎ�Ï+ÀMÃÄÊGÑC¼ÒÉn»�Ï+ÌJÎ�½6ÊGÑ	ÆI»�¼iÎ�ÂVÃØ¼ÀÇ¿�Ã�×f¼ËÑYÊh½iÌ�ÑIÊ�ÉË¼ÅÎIÎIÏÐÀ�ÙÚÎCÆI¼ËÌ�ÎÅàéº�»�¼æÀÇ¿�Ãé×Í¼ÅÑ�ÊV½iÌ�ÑCÊTÉÅ¼ËÎIÎCÏ+À�ÙáÎ#Æ�¼ËÌJÎÛÂVÑI¼éÆI»�¼æÁ�ÊGÃØÏ+À�ÂhÆ�ÏÐÀ�ÙÄÉÅÊGÎCÆ�½2ÂVÉÅÆIÊGÑÏÐÀ5Én»�ÏÐÌâÌ�ÑCÊTÁJ¿�ÉÅÆIÏ+ÊGÀ
àO 5ÊGÑC¼ËÊzÞG¼ÅÑ�ÂÄ»JÏ+ÙG»�¼ÅÑ�ÕTÏÐ¼ËÈÐÁuÆI»�ÂVÀ ö Ï�Æ�»�$X 5ý°Ì�ÌüÌ�ÑIÊ�ÉË¼ÅÎIÎ ö ÂVÎ,¼�äTÌf¼ËÉ�Æ�¼ËÁÄ�2ç��Tý���þÕ�Ï+¼ÅÈ+ÁîÂV×fÊG¿JÆ>�ldÊçg
Pàüê�À�ÊhÆ�»�¼ÅÑØ×f¼ËÀJ¼Åô�ÆØÊV½0$X�Q Ï+Î�ÆI»�¼áÈ+Ê ö ¼ÅÑæÌÍÊ ö ¼ËÑ�ÉËÊVÀ�ÎI¿�ÃØÌJÆIÏ+ÊGÀ
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Ï+À�Ì�¿TÆ�À�Ê�Á�¼ ö ÏÐÈ+Èi×Í¼Ô¿�ÎI¼ÅÁü½6ÊGÑéÉÅÊGÃÄÌf¼ËÀJÎ�ÂhÆIÏ+ÊGÀüÊh½�Æ�»�¼ßÎC¼ËÀ�ÎCÊGÑæÈ+¼ËÂVóRÂVÙG¼ØÉË¿�ÑCÑI¼ÅÀÇÆËàÊ�TÏ+À�ÉÅ¼ÔÆ�»J¼ßÈ+¼ËÂVóRÂVÙG¼ÉË¿�ÑCÑI¼ËÀ�ÆZÏ+Î-ÑI¼ÅÈ]ÂhÆI¼ËÁÚÆ�Ê�Æ�»J¼MÌJÏ�äT¼ËÈ�ÎIÏÐåË¼hÓ�Æ�»�¼ÛÎCÆIÑI¼ÅÀ�ÙVÆ�»5ÊV½0ÆI»�¼ÛÉË¿�ÑCÑI¼ÅÀÇÆZÎIÊV¿�ÑIÉÅ¼�ÏÐÎZÂhÁ�ÊGÌJÆI¼ËÁáÆ�ÊØ¼ËÁ�ÙG¼�ÂVÀ�ÁÉËÊGÑCÀ�¼ËÑ�Ì�Ï�äT¼ËÈÐÎþ�z�T¼ÅÉÅÆÖà�þJà�ÿGà	c�
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à�e »�¼ÅÀÄÆ�»J¼-ÆIÊGóV¼ÅÀßÂVÑCÑIÏ�ÞG¼ËÎÒÆI»�¼�ÂhÀ�ÂVÈ+ÊVÙYÎIÏ+ÙVÀ�ÂVÈ�Ï+ÎÒÎC¼ËÀ�Æ�Æ�ÊÛÆ�»�¼-Ìf¼ËÑIÏÐÌ�»�¼ÅÑCÕÆ�ÊGÙG¼�Æ�»�¼ÅÑ ö Ï�Æ�»5ÆI»�¼éÌJÏ�äT¼ËÈ�ÑIÊ ö ÂVÁJÁ�ÑI¼ÅÎIÎËà�ï�ÊGÑ�ÿ���dØÌJÏ�äT¼ËÈÐÎ�ÂhÆ�È+¼ËÂVÎCÆ0�Ä×�Ï�Æ�ÎZÂVÑI¼�À�¼ËÉÅ¼ËÎCÎ�ÂVÑ#ÕGàfS�¼ËÉÖÂh¿�ÎI¼�Êh½Æ�¼ËÉn»JÀ�Ï+ÉËÂVÈÍÑC¼ÖÂVÎCÊGÀ�Î�Æ�»�¼ZÌ�Ï�äT¼ËÈÍÂVÁ�ÁJÑI¼ËÎCÎ¾ÉËÊVÀ�ÎIÏÐÎCÆ�Î�ÊV½�·_²9×�ÏÐÆIÎ\�EþXaßþ�×JÏÐÆ�Î-
�à/º�»J¼ZÆ�ÊVóV¼ËÀÚÏÐÎ�ÆI»�¼ËÀÔÌ�ÂVÎIÎC¼ËÁÚÊGÀÂVÀ�ÁâÆI»�¼�Ì�ÏðäJ¼ÅÈ0ÑC¼ËÎI¿JÃÄ¼ÅÎYÁ�ÂhÆnÂØÆnÂVóÇÏ+ÀJÙ�à�º�»Ç¿�ÎÅÓ	Á�¼ÖÂVÁ%²9Æ�ÏÐÃÄ¼MÏ+ÎZÎI»�ÊVÑCÆY×�¿TÆYÁ�¼ËÌf¼ËÀJÁ�ÎYÊGÀâÆI»�¼�»�Ï�Æ�Ñ�ÂRÆ�¼éÊh½Æ�»�¼*$X�2Z4ÌÒàýèÀáÆ�ÊhÆnÂVÈ
¼ËÂVÉn»íç¦/0� ÉËÊVÀÇÆ�ÂVÏ+ÀJÎ0��cTÿYÆ�Ñ�ÂhÀ�ÎIÏÐÎCÆ�ÊVÑIÎËà
Ú0 +¡. wº ÝÞ¨
ó4­4®°¯b«�¨.®+ó4ö<ªÂ»�¯�½üÃ+¥4Éf¯�½Qàº�»�¼�Á�ÊG¿J×�È+¼�ÉËÊGÈÐ¿�ÃÄÀ5ÌÍ¼ÅÑIÏÐÌ�»�¼ËÑ#ÕuÉËÊGÀ�Æ�ÑCÊGÈ+Î,Æ�»�¼�Æ�Ñ�ÂhÀ�ÎC½6¼ÅÑ�ÊV½i»�Ï�Æ�ÏÐÀJ½6ÊGÑCÃÔÂhÆIÏ+ÊGÀÚ½6ÑCÊGÃ Æ�»�¼�ÌJÏ�äT¼ËÈÐÎ,ÆIÊÔÆ�»�¼ÎCÆ�ÊVÑ�ÂVÙG¼,×�¿©�Í¼ËÑCÎ�²0ÉÖÂVÈÐÈ+¼ÅÁÄÉÅÊGÈ+¿�ÃØÀØÁ�Ñ�ÂVÏÐÀÔÃØ¼ËÉn»�ÂhÀ�Ï+ÎCÃ5à�ýèÀÚÂVÁ�Á�Ï�Æ�ÏÐÊGÀ>$X�2ZXÌíÌf¼ËÑCÏ+Ì�»J¼ËÑCÕØÌf¼ËÑ#½6ÊGÑIÃØÎ�ÆIÑIÏÐÙl²ÙG¼ËÑ/ÞV¼ËÑIÏ�ô�ÉÖÂRÆ�Ï+ÊVÀ
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��à þTà e »�¼ËÀæÆI»�¼,ÂVÎCÕ�À�Én»�ÑCÊGÀ�ÊG¿JÎ½2ÂVÎCÆ-ÉÅÊGÈ+¿�ÃØÀ�Z4V³ÎIÏÐÙGÀ�ÂVÈ	ÂhÑIÑIÏ�ÞG¼ÅÎZÂRÆ�Æ�»�¼ÛÌf¼ËÑIÏÐÌ�»�¼ÅÑCÕßÆI»�ÑI¼Å¼�ÂhÉÅÆ�ÏÐÊGÀ�Î-ÂVÑC¼ÛÌÍ¼ÅÑC½6ÊGÑCÃÄ¼ÅÁ)�
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à�º�»�¼ÄÊhÆ�»�¼ÅÑMÊVÀ�¼æÆ�¿�À�¼ÅÎ�ÆI»�¼�À�¿JÃ�×Í¼ÅÑÛÊV½¾»�Ï�Æ*$X�2Z4Ì�ÎMÂV×fÊzÞG¼ ö »�Ï+Én»ñÂáÆIÑIÏÐÙGÙG¼ËÑ�ÎIÏ+ÙVÀ�ÂVÈÏ+ÎZÏ+ÎIÎC¿�¼ËÁãà Î ÞG¼ËÀø×f¼ËÈÐÊ ö ÆI»�Ï+Î,Æ�»�ÑC¼ËÎI»JÊGÈ+Á÷ÂÄÎIÏ+ÙVÀ�ÂVÈ�Ì�ÑIÊGÌfÊGÑ#Æ�Ï+ÊVÀ�ÂVÈ	Æ�ÊÔÆI»�¼éÀÇ¿�Ãé×Í¼ÅÑ�ÊV½iÉËÈÐ¿�ÎCÆI¼ËÑCÎ�Ï+ÎÂÖÞVÂhÏ+È]Âh×�È+¼hàýèÀUV-¼Å½6¼ÅÑI¼ËÀJÉË¼k3���·�6�ÂVÀá¼�äJÂVÉ�ÆZÁJ¼ËÎIÉÅÑIÏÐÌJÆ�ÏÐÊGÀáÊV½�ÆI»�¼ÛÁ�Ï��Í¼ËÑC¼ËÀ�Æ,Ì�ÂVÁ�ÎÅÓ�ÎIÌ�ÕáÌ�ÂVÁJÎËÓ�Æ�»J¼MÃØ¼ÖÂhÀ�Ï+À�ÙæÊh½0ÎC¼ÅÞG¼ÅÑ�ÂVÈ

$,ê'�ÜÎZÂVÀ�ÁÚÆ�»J¼MÌJÑIÊGÙGÑIÂVÃØÃÄÏÐÀ�Ù�Ï+ÀJÉËÈ+¿JÁ�Ï+À�Ù�ÆI»�¼YÆ�ÏÐÃÄÏÐÀ�ÙéÊV½�Æ�»�¼ÛÎCÏ+ÙGÀ�ÂhÈ+ÎÜ½6ÊGÑ�ÊVÌÍ¼ÅÑ�ÂhÆIÏ+ÊGÀÚÉËÂVÀ5×f¼Y½6ÊG¿�À�Áãà
Ú0 +¡. �Ú óHªf£¦®°¨.Ç÷ñ!¯�£Fò4¨
ó\§º�»�¼4$X�2Z4Ì÷Ï+ÎÜÏÐÀ�ÎI¼ÅÀ�ÎIÏ�Æ�Ï�ÞG¼�×f¼ÅÆ ö ¼Ë¼ÅÀáÆI»�¼�ÆIÏ+ÃØ¼�Â�ÆIÑIÏÐÙGÙG¼ËÑ ö ÂhÎÜÞhÂVÈ+ÏÐÁ�ÂhÆ�¼ÅÁßÂVÀJÁßÆ�»�¼,Æ�Ï+ÃØ¼,ÏÐÆÜô�À�Ï+ÎC»�¼ËÎ¾Ï�Æ�ÎÑI¼ÖÂhÁ�ÊG¿JÆËà/º�»�¼ËÑC¼Å½6ÊGÑC¼�ÏÐÆÒÏÐÎ/ÉËÑC¿�ÉËÏ+ÂVÈ ö Ï�Æ�»æÑI¼ÅÎIÌf¼ËÉ�Æ�ÆIÊÛÁ�ÂhÆnÂ�ÈÐÊGÎIÎC¼ËÎ/ÆIÊMÃØÏ+ÀJÏ+ÃØÏ+åË¼ÒÆI»�Ï+ÎÒÑC¼ÖÂVÁ�ÊV¿JÆÒÆ�ÏÐÃÄ¼hà�º�»�¼ÂVÀ�ÂVÈÐÊGÙßÑI¼ËÂVÁ�ÊG¿TÆ�ÑC¿�À�ÎMÂhÆX�^d1 5ìZå��EÂVÈ�Æ�¼ÅÑIÀ�ÂhÆIÏÐÞV¼ËÈÐÕ5ÏÐÆÛÉËÂVÀø×Í¼æÎ ö ÏÐÆIÉn»�¼ËÁ±Æ�Ê���dj âìZå�
YÂVÀ�Á÷Æ�»�¼�Ì�ÏðäT¼ËÈÂVÁ�Á�ÑC¼ËÎIÎC¼ËÎÛÂVÑC¼�ÉÅÊTÁJ¼ËÁ÷Ï+À�ÆIÊk�ÔÁJÏ+ÎIÉÅÑI¼�Æ�¼éÈÐ¼ÅÞV¼ËÈ+ÎÅà Î ÂVÉn»íþ_²è×�Ï�Æ�ÙVÑIÊG¿�Ì5ÊV½/ÆI»�¼�·_²9×�ÏÐÆ,Ì�ÏðäT¼ËÈ�ÑIÊ ö ÂVÁ�Á�ÑC¼ËÎCÎ�Ï+ÎÉËÊGÀ�ÞG¼ÅÑCÆI¼ËÁñ×�Õ±Âáþ_²9×�ÏÐÆX$-ê'� ÆIÊuÂVÀ±ÂVÀ�ÂVÈÐÊGÙÚÈ+¼�ÞG¼ËÈEà>Z�¿JÆÛÊV½
�áÁJÏ+ÎIÉÅÑI¼�Æ�¼ØÈ+¼ÅÞV¼ËÈÐÎ.�C¿�ÎCÆ��áÂVÑI¼æ¿JÎI¼ËÁãàÄº�»�¼Î�ÂVÃØ¼ÔÌ�ÑCÏ+À�ÉÅÏ+Ì�ÈÐ¼ÄÏÐÎ�¿JÎI¼ËÁû½6ÊGÑMÆ�»�¼k$X�2Z4Ì ÂhÁ�Á�ÑI¼ÅÎIÎæ¼ÅÀ�ÉËÊ�Á�Ï+ÀJÙ�àâº�»�ÏÐÎéÌf¼ËÑCÃÄÏ�Æ�ÎÛÆ�ÊâÆIÑ�ÂVÀ�Î#½6¼ËÑéÆI»�¼ßÌ�ÏðäT¼ËÈÂVÁ�Á�ÑC¼ËÎIÎZÂVÀ�ÁáÎCÏ+ÙGÀ�ÂhÈ
Ì�¿�ÈÐÎI¼Û»�¼ËÏÐÙG»�Æ,Ï+À1��ÉËÈ+Ê�ÉnóÔÉ�Õ�ÉËÈ+¼ÅÎ��2ï0Ï+ÙJà©��à��t
�àº�»J¼�V2ZX�ÜÎéÊV½�Â5ÃØÊTÁ�¿JÈ+¼ÄÂVÑI¼ØÑI¼ËÂVÁüÊG¿JÆ�Ï+ÀñÂ5Á�ÂhÏ+ÎCÕ±Én»�ÂhÏ+À�¼ÅÁ ö ÂÖÕVà5º�»�¼ÄÆ�ÊGóh¼ËÀü×�Ï�ÆÖÓ�ÉËÊGÀ�Æ�ÑCÊGÈ+ÈÐ¼ËÁ×ÇÕuÆ�»J¼éº�ÊGóV¼ÅÀÊS�ÏÐÆf âÂVÀ�ÂVÙV¼ËÑ�Én»JÏ+Ì
ÓÍÏ+Î�ÎC¼ËÀ�Æ�ÆIÊÔÆ�»�¼�ô�ÑIÎ#Æ4V2ZX��àãº�»J¼WV2ZX�³ÎI¼ÅÀ�Á�ÎYÏÐÆIÎ�Á�ÂRÆnÂØ½6ÑCÊGÃ Æ�»�¼ÉËÊGÑCÑI¼ËÎCÌÍÊVÀ�Á�Ï+ÀJÙ²Æ�ÑCÏ+ÙGÙV¼ËÑæÆ�Ê±Æ�»�¼5ºTS2 ÂVÀ�Á Ì�ÂVÎCÎI¼ËÎÄÆ�»�¼uÆ�ÊGóh¼ËÀ·×�Ï�Æ�Æ�Ê²ÆI»�¼âÀJ¼�ä�Æ�V2ZX��à�º�»�¼âºTSO ÂVÃÄÌJÈ+ÏÐô�¼ËÎiÆ�»�¼ÛÂVÀ�ÂVÈ+ÊGÙ�ÎIÏÐÙGÀ�ÂVÈÐÎ¾ÂVÀ�ÁáÂhÁ�Á�Î�Â�»�¼ËÂVÁ�¼ÅÑ-ÂVÀ�ÁáÂ�ÆIÑ�ÂVÏÐÈ+¼ËÑiÆ�Ê�ÆI»�¼�Á�ÂRÆnÂ�ÎCÆIÑI¼ËÂVÃ5àÒº�»J¼YÑI¼ÖÂhÁ�ÊG¿JÆÊV½ÒÂ�ÎIÏÐÀ�ÙGÈ+¼YÌJÏ�äT¼ËÈ�»�Ï�Æ-Ï+Î-ÎI»�Ê ö ÀíÏÐÀâï�Ï+ÙG¿�ÑC¼4��à���à�ý9ÆZÎCÆ�ÂVÑCÆIÎ ö Ï�Æ�»5ÂØ»J¼ÖÂVÁ�¼ÅÑZÊh½Òþ�ÉËÈ+Ê�ÉnóßÉ�ÕTÉÅÈ+¼ÅÎËà¾ê�È]ÂVÑCÙG¼À�¼ËÙ�ÂRÆ�ÏÐÞV¼�ÎIÏ+ÙVÀ�ÂVÈ/ÈÐ¼ÅÞG¼ÅÈ ö ¼ÅÈ+ÈÒÊG¿TÆ�ÎIÏÐÁ�¼�ÊV½�Æ�»�¼�Ñ�ÂhÀ�ÙG¼�ÊV½�Ì�Ï�äT¼ËÈÒÁ�ÂhÆnÂ �2¿JÈÐÆ�ÑIÂ_²è×JÈ]ÂVÉnói
Z½6ÊGÈÐÈ+Ê ö ¼ÅÁ÷×�Õ±ÂáåÅ¼ËÑCÊÁ�Ï��Í¼ËÑC¼ËÀ�Æ�Ï+ÂVÈÍÈÐ¼ÅÞV¼ËÈ¦�6×�È]ÂVÉnói
ÜÎC¼ËÌ�ÂVÑIÂhÆ�¼ÅÎ¾Æ�»�¼YÏÐÀ�Á�Ï�ÞTÏÐÁ�¿�ÂVÈ�V2ZX�ÜÎ�Ï+ÀßÆI»�¼YÃØÊTÁ�¿JÈ+¼�Á�ÂhÆnÂ�Î#Æ�ÑI¼ËÂVÃuàFÏZÊ�ÊVÆI»�¼ËÑÏ+Á�¼ÅÀÇÆIÏÐô�ÉËÂhÆ�ÏÐÊGÀuÏ+Î,ÎI¼ËÀ�ÆËàZýèÀíÊVÑIÁ�¼ÅÑ,ÆIÊÔÙG¼�Æ�Æ�»J¼�V2ZX� ÏÐÁ�¼ËÀ�Æ�Ï�ô�ÉÖÂRÆ�Ï+ÊVÀuÆI»�¼�$-êA@ ¿�À�ÏÐÆ,»�ÂhÎZÆ�ÊÄÉËÊG¿JÀÇÆZÆ�»�¼

cVþ



�Ü»�ÂhÌJÆ�¼ÅÑ'�Jà V-¼ÖÂVÁ�ÊV¿JÆ0�Ü»�Ï+ÌáÊV½�Æ�»�¼MçÒÏ�äT¼ÅÈ)"i¼ËÑCÆI¼�ä�$�¼�Æ�¼ËÉ�Æ�ÊGÑ

ï0ÏÐÙG¿�ÑC¼F��à`�©��V,¼ËÂVÁ�ÊG¿JÆ�ÎC¼��Ç¿�¼ËÀJÉË¼ÜÊh½�ÑI¼ËÂVÁ�ÊG¿TÆ�Én»JÏ+Ìö Ï�Æ�»áÊGÀ�¼ÛÌ�ÏðäJ¼ÅÈ	»�ÏÐÆËà ï0ÏÐÙG¿�ÑC¼
��à	ci��V,¼ËÂVÁ�ÊG¿JÆ/ÎIÏ+ÙVÀ�ÂVÈ�ÊG¿JÆ�ÌJ¿JÆÒÊV½ÍÂ�×�ÂVÑCÑI¼ÅÈÃØÊTÁJ¿�È+¼u½6ÊGÑÔÆ ö ÊîÁJÏ��Í¼ËÑI¼ÅÀ�ÆuÂVÁ�Á�ÑC¼ËÎIÎáÎC¼��Ç¿�¼ËÀJÉË¼ËÎÂVÀJÁuÆI»�¼ÛÎ�ÂVÃØÌ�È+ÏÐÀ�ÙéÆIÊGÈ+¼ÅÑ�ÂVÀ�ÉÅ¼Và
Én»�ÏÐÌü»�¼ËÂVÁ�¼ËÑCÎËàáýèÀñÆI»�¼ÄÆI»�Ï+ÑCÁ²ÉÅÈ+Ê�Énó±É�Õ�ÉËÈ+¼ÄÊV½ÜÆI»�¼ÔÉn»JÏ+Ìü»�¼ËÂVÁ�¼ÅÑ�Â5ÎCÏ+ÙGÀ�ÂVÈÒÏ+À�ÞG¼ÅÑIÎC¼ËÈÐÕ²Ì�ÑCÊGÌÍÊVÑCÆ�ÏÐÊGÀ�ÂVÈ�Æ�ÊÆI»�¼uÞhÂVÈÐ¿�¼ÚÊV½,Æ�»�¼uÈ]ÂhÎCÆØÂVÁ�ÁJÑI¼ËÎCÎI¼ÅÁ!$,ê'� Ï+Î�ÎI¼ÅÀ�ÆÖà%º�»JÏ+Î�Ï+Î�ÆI»�¼5ÊVÀ�ÈÐÕ ö ÂÖÕëÏ+ÀT½6ÊGÑIÃÄÂhÆ�ÏÐÊGÀûÂV×fÊG¿JÆ�ÆI»�¼ÉÅÊGÀJô�ÙG¿JÑ�ÂhÆIÏ+ÊGÀÄÊV½	Æ�»�¼fV2ZX�ÜÎ¾ÉÖÂVÀÔ×Í¼�ÑC¼ÖÂVÁÔ×�ÂVÉnóõàiý9ÆÜ½6ÊGÈÐÈ+Ê ö Î�ÆI»�¼�Á�ÊV¿�×�È+¼,ÉËÊVÈ+¿�ÃØÀßÂVÁJÁ�ÑI¼ÅÎIÎ*�z�MÉÅÕ�ÉËÈÐ¼ËÎ[
PÓÆI»�¼-ÑIÊ ö ÂVÁJÁ�ÑI¼ÅÎIÎ0�EþYÉÅÕ�ÉËÈÐ¼ËÎ-
�ÂVÀJÁØÆI»�¼,ÂVÀ�ÂVÈÐÊGÙYÌ�¿�ÈÐÎI¼-»�¼ËÏÐÙG»�ÆÒ½6ÊGÑÒ¼ÖÂhÉn»Ô»�Ï�ÆÒÌ�Ï�äT¼ÅÈ�àÒï0ÏÐÙG¿�ÑC¼O��à	cYÎC»�Ê ö Î�ÆI»�¼ÎCÏ+ÙGÀ�ÂhÈ0ÊG¿JÆIÌ�¿JÆMÊV½�ÂÚ×�ÂVÑCÑI¼ËÈ0ÃÄÊ�Á�¿�ÈÐ¼�ÂVÎÛÏÐÆYÂVÑIÑCÏÐÞG¼ÅÎÛÂhÆ�ÆI»�¼�ê�À�ÂVÈÐÊGÙ1Z�ÌJÆIÏ+ÉÖÂhÈÒì,Õ�×�ÑCÏ+Á��2ê'ZYìf
Pà��T»�Ê ö ÀÂVÑC¼,Æ ö ÊéÁJÏ��Í¼ËÑI¼ÅÀ�Æ¾ÂVÁJÁ�ÑI¼ÅÎIÎÜÈÐ¼ÅÞV¼ËÈõÎI¼���¿J¼ËÀ�ÉÅ¼ËÎËà�º�»�¼ZÑIÏ+ÎC¼�²�Æ�Ï+ÃØ¼�ÊV½ÍÆ�»�¼,ÎIÏÐÙGÀ�ÂVÈÐÎÒÏ+ÎiÎI»�ÊVÑCÆ�¼ËÀ�ÊG¿JÙG»ÄÆIÊ�ÂVÈÐÈ+Ê ö½6ÊGÑéÂâÆ�ÊGÈÐ¼ËÑIÂVÀ�ÉË¼ÄÊV½�Æ�»J¼ßÎ�ÂVÃØÌ�ÈÐÏ+À�Ù5ÌÍÊGÏÐÀ�Æ�Ï+À²Æ�»�¼�$-êA@ ¿�À�Ï�Æ�ÊV½ZÂV×fÊG¿JÆ��âÀ�ÎËàøº�»�¼ÔÃÄ¼ËÂVÎI¿�ÑC¼ËÁûÈÐ¼ÅÞG¼ÅÈÁ�ÏÐÎCÆIÑIÏ+×J¿JÆ�ÏÐÊGÀu½6ÊVÑ�ÂDV2ZX� Ï+Î,ÎI»JÊ ö ÀøÏÐÀíï0ÏÐÙG¿�ÑI¼*��à	�Tà�º�»J¼æÂVÁ�Á�ÑC¼ËÎCÎYÈ+¼ÅÞV¼ËÈÐÎ�ÂVÑC¼éÉËÈÐ¼ÖÂVÑCÈÐÕuÎI¼ÅÌ�ÂVÑIÂhÆ�¼ÅÁøÂVÀ�ÁÂVÈÐÈ+Ê ö Â�ÑI¼ÅÈ+Ï+ÂV×�È+¼�ÑC¼ËÉÅÊGÀ�ÎCÆIÑI¿�É�Æ�ÏÐÊGÀÔÊV½ÍÆ�»�¼,Ì�ÏðäJ¼ÅÈfÂVÁ�Á�ÑC¼ËÎIÎC¼ËÎÅàÜï0ÏÐÙG¿�ÑC¼Và^��à`�MÎC»�Ê ö Î�ÂVÀØ¼ÅÕV¼�Á�Ï]ÂhÙGÑ�ÂVÃ¶ÊV½
ÆI»�¼ÂVÀ�ÂVÈ+ÊGÙáÊG¿TÆ�Ì�¿JÆ�ÎIÏÐÙGÀ�ÂVÈ/ÂhÆ¸��dU âì,åVàßý9ÆMÏÐÎ�ÂáÎI¿JÌÍ¼ÅÑIÌfÊGÎIÏ�Æ�Ï+ÊVÀ²ÊV½¾ÂVÈ+È0ÌÍÊGÎCÎIÏÐ×�È+¼�Ì�ÏðäJ¼ÅÈ�ÂVÁ�Á�ÑC¼ËÎIÎC¼ËÎ ö »�Ï+Én»ÂVÑC¼�ÂVÀ�ÂVÈ+ÊGÙMÉËÊ�Á�¼ÅÁÚÏ+ÀD��Á�Ï+ÎCÉËÑI¼�Æ�¼ZÈ+¼ÅÞV¼ËÈÐÎËà��TÏÐÀ�ÉË¼,Æ�»�¼0V2ZX� »�ÂVÎ2���¸$X�2ZXÌ	Î ö ÏÐÆ�»5ÿ���dMÌ�Ï�äT¼ËÈÐÎÜ¼ËÂVÉn»
ÓJÆI»�¼»�ÏÐÙG»�¼ÅÎCÆ�ÈÐ¼ÅÞV¼ËÈ+ÎMÊV½¾ÆI»�¼ÔÃØÊGÎ#ÆéÎCÏ+ÙGÀ�Ï�ô�ÉÖÂhÀÇÆ�×�Ï�Æ�Î�ÂVÑI¼ÄÀ�ÊVÆ�¿�ÎI¼ÅÁûÏ+À²ÆI»�¼D$X�2Z4Ì ÂVÁJÁ�ÑI¼ÅÎIÎæÂVÀJÁñÆ�»�¼ÄÌ�Ï�äT¼ÅÈÂVÁJÁ�ÑI¼ÅÎIÎËà�ï�ÊGÑ�ÃØÊGÑI¼YÁ�¼�ÆnÂVÏÐÈ+Î¾ÉÅÊGÀ�ÉÅ¼ËÑIÀJÏ+À�Ù�Æ�»�¼Mç��Tý��^�_"X�æÎI¼Ë¼*V-¼Å½6¼ÅÑI¼ËÀJÉË¼k3`��d_6�à
×(8�� Ø Î�K��.Î*CG��;>A � Î¸= Î>ÑgB B E�?@B��2CFE ;gG!CFI(B B AÒÎ�N�; Ñ :<IÒÎ8��A ;gG

CFI(B ØDC :

º�»�¼ÛÌ�ÏðäT¼ËÈ
Á�¼�Æ�¼ÅÉÅÆ�ÊVÑ,ÏÐÎÜÆ�»J¼YÏ+À�À�¼ÅÑIÃØÊGÎCÆÜÆ�Ñ�ÂhÉnó�ÏÐÀ�Ù�Á�¼ÅÞ�ÏÐÉË¼ÛÊV½�Æ�»�¼*�2 U�áÁ�¼�Æ�¼ÅÉÅÆ�ÊVÑËàiº�»�¼ËÑC¼Å½6ÊGÑC¼ÛÏÐÆ�»�ÂhÎ¾Æ�ÊÎC¿�ÑCÞ�ÏÐÞV¼�Ï+ÀÔÂé»�ÂVÑCÎI»ÚÑIÂVÁ�Ï]ÂRÆ�Ï+ÊVÀØ¼ÅÀ�ÞTÏÐÑIÊGÀJÃÄ¼ÅÀÇÆËàÒº�»�¼�ÑIÂVÁ�Ï]ÂRÆ�Ï+ÊVÀÄÁ�ÊVÎI¼ ö ÏÐÈ+Èõ×f¼�ÂV×fÊG¿JÆ�ÿ�d�d�óBI�ÕØÌÍ¼ÅÑ�ÕG¼ËÂVÑÁ�¿JÑIÏ+ÀJÙé»�ÏÐÙG»ÔÈÐ¿�ÃÄÏÐÀ�ÊGÎCÏÐÆèÕæÊGÌf¼ËÑIÂhÆ�ÏÐÊGÀ ö »�Ï+Én»ÚÉÅÊGÑIÑC¼ËÎIÌfÊGÀ�ÁJÎÜÆ�ÊéÂV×ÍÊV¿JÆ2�Xaâÿ�d , ý À����
�hÉËÃgRzà/º�»�¼�Á�¼ÅÆI¼ËÉÅÆIÊGÑ»�ÂhÎ0Æ�Ê ö ÊGÑCóé¿�ÌéÆIÊ�Æ�»�ÏÐÎ�³�¿J¼ËÀ�ÉÅ¼ ö ÏÐÆ�»JÊG¿JÆÒÂhÀÇÕ�¿�À�ÂhÉËÉË¼ÅÌJÆnÂh×�È+¼¾ÁJ¼ËÙGÑIÂVÁ�ÂhÆIÏ+ÊGÀ�Êh½õÏÐÆ�Î�ÌÍ¼ÅÑC½6ÊGÑCÃÔÂhÀ�ÉË¼hà�e ÏÐÆI»ÊGÀJÙGÊGÏ+ÀJÙØÏÐÑIÑIÂVÁ�Ï]ÂRÆ�Ï+ÊVÀÄÆ�»J¼ËÑI¼ ö Ï+ÈÐÈã×f¼MÂØÙGÑIÂVÁ�¿�ÂhÈ+ÈÐÕÄÉn»�ÂVÀJÙG¼�ÏÐÀÚÆ�»�¼ÛÉn»�ÂVÑIÂVÉÅÆI¼ËÑCÏ+ÎCÆIÏ+ÉÛÊV½�Æ�»�¼ÛÑI¼ËÂVÁ�ÊG¿TÆZÉn»JÏ+ÌÂVÀJÁÄÆ�»J¼ZÎC¼ËÀ�ÎCÊGÑËàiê ÉËÊGÀ�ÎC¼��Ç¿�¼ÅÀ�ÉË¼YÊV½ÍÆ�»�ÏÐÎ�ÁJ¼ÅÆ�¼ÅÑIÏÐÊGÑ�ÂhÆIÏ+ÊGÀ�ÊV½ãÌÍ¼ÅÑC½6ÊGÑCÃÔÂhÀ�ÉË¼,Ï+ÎÅÓÇÆI»�ÂhÆ�Æ�»�¼,È+Ï�½6¼ÅÆIÏ+ÃØ¼¾ÊV½
ÆI»�¼
V2ZX�òÂVÀ�Á5Æ�»�¼�ÎC¼ËÀ�ÎCÊGÑ�ÏÐÎ�×f¼ËÈ+Ê ö ÆI»�¼é¼PäJÌf¼ËÉ�Æ�¼ÅÁ±ÈÐÏÐ½6¼�Æ�Ï+ÃØ¼ÛÊV½/ÆI»�¼�¼�äTÌf¼ËÑCÏ+ÃØ¼ËÀ�ÆÖàYì,¼ËÀ�ÉÅ¼éÆ�»J¼�Ï+À�ÀJ¼ËÑIÃØÊGÎ#ÆÈ+ÂzÕV¼ËÑÒÊV½õÆI»�¼�×�ÂVÑCÑI¼ËÈ ö Ï+È+È�»�ÂÖÞG¼�ÆIÊY×Í¼�ÑC¼ËÌ�È+ÂVÉË¼ÅÁ�Âh½\Æ�¼ÅÑÒÊGÀ�¼¾ÕG¼ËÂVÑÒÊV½�Ì�ìf�ûÊGÌf¼ËÑ�ÂRÆ�Ï+ÊVÀæÂhÆÒ»�ÏÐÙG»æÈ+¿JÃÄÏÐÀ�ÊGÎIÏ�ÆèÕGàýèÀßÆI»�¼�À�¼Pä�Æ-Ì�ÂVÑ�ÂhÙGÑ�ÂVÌJ»�Î�ÆI»�¼Z½6Ê�ÉË¿�ÎÜÏ+ÎÜÊVÀß¼��Í¼ËÉ�Æ�Î¾ÊGÀßÆI»�¼�ÂhÀ�ÂVÈ+ÊVÙéÉn»�ÂVÏÐÀßÊV½	ÆI»�¼�ç¦/f� Á�¿�¼ZÆ�ÊéÊVÀ�ÙGÊGÏÐÀ�Ù

c_�



��à���àÆV,ÂVÁ�Ï+ÂhÆ�ÏÐÊGÀ1$YÂVÃÄÂVÙG¼�êZÎIÌf¼ËÉÅÆIÎZÊh½�ÆI»�¼Ûê�À�ÂVÈÐÊGÙ>�Ü»�ÂVÏÐÀáÊV½�ÆI»�¼*V2ZX�

ï0Ï+ÙG¿JÑI¼X��à`�©� Î ÕG¼éÁ�Ï]ÂVÙVÑ�ÂVÃ ÊV½/Æ�»J¼éÂVÀ�ÂVÈ+ÊGÙØÑI¼ËÂVÁi²ÊG¿JÆMÎIÏÐÙGÀ�ÂVÈiÂhÆ*�^d� âì,åVàßý9ÆMÏ+ÎMÂuÎI¿�Ìf¼ËÑCÌÍÊGÎCÏÐÆIÏ+ÊGÀÊV½0ÑC¼ÖÂVÁJÊG¿JÆ�Î�½6ÊGÑ-ÂhÈ+È
Ì�ÏðäT¼ËÈ+Î�Êh½�ÆI»�¼*V2ZX��à
Address levels [ADC counts]

-600 -400 -200 0 200 400 600
Address levels [ADC counts]
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àøï�ÊGÑéÂVÀü¿�ÀJÏ+ÑIÑIÂVÁ�Ï+ÂhÆ�¼ÅÁñÎI¼ÅÀ�ÎIÊVÑ�Æ�»�¼ÚÂhÉËÉË¼ÅÌJÆ�¼ÅÁÈ+¼ÖÂhóhÂhÙG¼ßÉË¿JÑIÑI¼ÅÀ�Æ�ÌÍ¼ÅÑæÃÄÊ�Á�¿�ÈÐ¼ÔÎI¼ÅÀ�ÎIÊVÑØÏÐÎ�ÃÄÂRäTÏ+ÃÄÂVÈO�UhJêéàÒì,¼ËÀ�ÉÅ¼áÆI»�¼ÚÈ+¼ËÂVóRÂVÙG¼ßÉÅ¿�ÑIÑC¼ËÀ�ÆØÌÍ¼ÅÑæÎI¼ÅÀ�ÎIÊGÑÌ�Ï�äT¼ËÈõÏÐÎ�Âh×ÍÊG¿TÆÜþ�dMÌ�ê ö »�ÏÐÉn»ßÏ+ÎiÀ�¼ÅÙGÈ+ÏÐÙGÏ+×�ÈÐ¼Và�Ì	¼ÖÂVóRÂVÙV¼ZÉÅ¿�ÑIÑC¼ËÀ�Æ�Î�ÊV½
¿�ÌØÆ�Ê�c�dMÀJê³ÂVÑC¼Z¼PäTÌÍ¼ÅÉÅÆ�¼ÅÁßÁ�¿�ÑCÏ+À�ÙÆ�»�¼,È+Ï�½6¼ÅÆ�ÏÐÃÄ¼ÜÊV½
Æ�»J¼ZÎC¼ËÀ�ÎCÊGÑ¾ÂVÀJÁÔÃ�¿�Î#ÆÜ×f¼ZÂV×�ÎIÊVÑI×f¼ËÁßÑC¼ËÎIÌf¼ËÉ�Æ�Ï�ÞG¼ËÈ�ÕØÁ�ÑIÏ�ÞG¼ËÀÄ×�ÕØÆI»�¼�ÌJÑI¼ÖÂhÃÄÌ�ÈÐÏÐô�¼ÅÑIÎÅà�$�¿�¼Æ�ÊéÆI»�¼�È+ÏÐÃÄÏ�Æ�¼ÅÁÔÂVÀ�ÂVÈ+ÊGÙ�ÎI¿�ÌJÌ�ÈÐÕØÞGÊGÈ�ÆnÂVÙV¼�ÊV½	ÆI»�¼YÂVÃØÌ�È+Ï�ô�¼ËÑÅÓÇÏÐÆ ö ÏÐÈ+ÈõÑI¿JÀÚÏ+À�Æ�Ê�Î�ÂhÆI¿�Ñ�ÂhÆIÏ+ÊGÀÔÏÐ½	Æ�»J¼�È+¼ËÂVóRÂVÙG¼ÉË¿�ÑCÑI¼ËÀ�ÆZÏ+Î¾ÆIÊÄ»�ÏÐÙG»
àiº�»�¼MÈ+¼ËÂVóRÂVÙG¼YÉË¿JÑIÑI¼ÅÀ�Æ�ÉËÂVÌ�ÂV×�ÏÐÈ+Ï�ÆèÕÔÊV½�Æ�»�¼ÛÌ�ÑC¼ÖÂVÃØÌ�ÈÐÏÐô�¼ÅÑ ö ÂhÎZÃØ¼ÖÂVÎC¿�ÑI¼ÅÁ ö Ï�Æ�»ÚÆ�»�¼Æ�¼ËÎ#ÆæÎCÆIÑI¿�É�Æ�¿�ÑC¼áç��Tý����ø�2ï0Ï+Ù�à���à`�^
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ÆIÏ+ÃØ¼ÜÂZÆI¼ËÎ#Æ/ÎIÏÐÙGÀ�ÂVÈ�Én»�ÂVÑCÙG¼ ö ÂVÎ/ÙVÏÐÞG¼ÅÀæÊGÀ�Æ�Ê�ÆI»�¼¾ÂhÃÄÌ�ÈÐÏÐô�¼ÅÑ�Ï+À�Ì�¿TÆ/×�Õ�ÆI»�¼ÜÉËÂVÈ+ÏÐ×�Ñ�ÂRÆ�Ï+ÊVÀi²èÏÐÀ_�C¼ËÉ�Æ�ÉÖÂVÌ�ÂhÉËÏÐÆIÊGÑËàï�ÊGÑ0ÞhÂVÑCÏ+ÊG¿JÎ/È+¼ËÂVóRÂVÙG¼¾ÉÅ¿�ÑIÑC¼ËÀ�Æ�ÎÒÆ�»J¼,ÊV¿JÆ�Ì�¿TÆ/ÞGÊGÈ�ÆnÂVÙV¼�ÊV½õÆ�»�¼�Ì�ÑC¼ÖÂVÃØÌ�ÈÐÏÐô�¼ÅÑ ö ÂVÎiÃÄ¼ËÂVÎI¿�ÑC¼ËÁ
à0º�»�¼-ÊG¿JÆ�ÌJ¿JÆö ÂVÎ,ÂVÉËÉÅ¼ËÎCÎIÏ+×JÈ+¼YÏ+ÀßÆI»�¼�Æ�¼ÅÎCÆ,ÎCÆIÑI¿�É�Æ�¿�ÑC¼Û×ÇÕÚÂ�ÎIÌ�ÕÚÌ�ÂVÁãà�ï�Ï+ÙG¿�ÑC¼0��à`·æÎI»�Ê ö Î�Æ�»J¼YÎIÏ+ÙVÀ�ÂVÈ
Ì�¿JÈ+ÎI¼Y»J¼ËÏ+ÙV»ÇÆ�ÂhÆÆI»�¼�ÌJÑI¼ÖÂhÃÄÌ�ÈÐÏÐô�¼ÅÑ�ÊG¿JÆIÌ�¿JÆ�ÂVÎ,ÂØ½6¿�À�É�Æ�ÏÐÊGÀáÊV½/Æ�»J¼MÏÐÃÄÌfÊGÎC¼ËÁuÈ+¼ÖÂhóhÂhÙG¼ÛÉË¿�ÑCÑI¼ËÀ�Æ,½6ÑIÊGÃ ²°c�d�dæÀ�ê Æ�Êkc�d�À�ê½6ÊGÑ¾ÂKL$Z\[^]�_\`a`�ÞGÊGÈ�ÆnÂVÙG¼ZÊV½�·�d�d�Ãg"�à�L/Zb[c]/_\`a`õÏ+Î�Æ�»�¼�ÌfÊVÆI¼ËÀ�Æ�Ï+ÂVÈãÊV½	ÆI»�¼�À ö ¼ËÈ+ÈãÊV½	Æ�»�¼�½6¼Å¼ËÁ�×�ÂVÉnóÔÌ�ï Î ºYàQÏZÊÑC¼ËÎI¿JÈÐÆ�ÏÐÀ�ÙÔÊV¿JÆ�Ì�¿TÆ�ÞGÊVÈÐÆnÂhÙG¼ ö ÂVÎZÃÄ¼ËÂVÎI¿�ÑC¼ËÁâ½6ÊVÑZÌfÊGÎIÏ�Æ�Ï�ÞG¼MÈ+¼ÖÂhóhÂhÙG¼�ÉÅ¿�ÑIÑC¼ËÀ�Æ�ÎZ½6ÑIÊGÃ Æ�»J¼éÎI¼ÅÀ�ÎIÊVÑËà,ýèÀâÆ�»�ÏÐÎÉËÂVÎI¼ßÆI»�¼ßÉË¿JÑIÑI¼ÅÀ�ÆæÏ+ÎæÂh¿JÆ�ÊGÃÄÂhÆIÏ+ÉÖÂhÈ+ÈÐÕíÂV×�ÎCÊGÑI×f¼ËÁû×�ÕñÂ O©²ÝJM�C¿�À�ÉÅÆIÏ+ÊGÀ ö »�Ï+Én»ûÏÐÎéÊGÌf¼ËÑIÂhÆ�¼ÅÁûÏ+Àñ½6ÊGÑ ö ÂhÑIÁÁ�ÏÐÑI¼ÅÉÅÆ�ÏÐÊGÀÔÏÐÀÄÆI»�¼Z½6¼Å¼ËÁ�×�ÂhÉnóÄÈÐÊTÊGÌãà0º�»�¼XOi²ÝJ��C¿�À�ÉÅÆIÏ+ÊGÀÔÏ+Î�ÑI¼ËÌJÑI¼ËÎC¼ËÀ�Æ�¼ÅÁá×ÇÕØÆ�»J¼gOßÏÐÃÄÌJÈ]ÂVÀ�Æ�ÊV½
ÆI»�¼�Ì�ï Î º½6¼Å¼ËÁ�×�ÂhÉnóÄÆ�ÑIÂVÀ�ÎCÏ+ÎCÆIÊGÑ¾ÂhÀ�ÁßÏÐÆIÎÜÀ ö ¼ËÈ+ÈEà/º�»�¼YÉÅ¿�ÑCÞV¼�ÎI»�Ê ö Î¾ÆI»�ÂhÆÜÆI»�¼YÂVÀ�ÂVÈ+ÊGÙM×�ÈÐÊTÉnó�ÉÖÂhÀÚÌ�ÑIÊzÞ�Ï+Á�¼�ÂhÆ¾ÈÐ¼ÖÂVÎ#Æ
��ÆIÏ+ÃØ¼ËÎ�ÆI»�¼�¼PäJÌf¼ËÉ�Æ�¼ÅÁ5ÈÐ¼ÖÂVóRÂVÙG¼ZÉË¿�ÑCÑI¼ÅÀÇÆ,ÂR½\Æ�¼ËÑ�ÊGÀ�¼�ÕV¼ÖÂVÑ�ÊVÌÍ¼ÅÑ�ÂhÆIÏ+ÊGÀÔÂhÆ�»�ÏÐÙG»ßÈ+¿JÃÄÏÐÀ�ÊGÎIÏ�ÆèÕGà�ýèÀáÂVÁ�Á�Ï�Æ�Ï+ÊVÀÆIÊ�Æ�»J¼�ÃØ¼ÖÂVÎC¿�ÑI¼ÅÃÄ¼ÅÀÇÆ�Æ�»�¼ZÑI¼ÅÎI¿�È�ÆÜÊV½ãÆ�»�¼ZÎIÏ+Ãé¿�È]ÂhÆIÏ+ÊGÀæ½6ÊGÑdL/Zb[c]/_\`a`��Õ·�d�d�Ãg" Ï+Î�ÎI»�Ê ö À ö »�ÏÐÉn»ßÉËÊGÀTô�ÑIÃØÎÆI»�¼ÛÃÄ¼ËÂVÎI¿�ÑC¼ËÃØ¼ËÀ�ÆÖàê�ÉÅÉËÊGÑCÁ�Ï+ÀJÙëÆIÊüÆ�»�¼÷¼��Ç¿�ÂhÆ�ÏÐÊGÀfeVgª� eThl��i"hTaFi	j�k6l eVg � I�`a_\g^m�aFi	j�k�ÊGÀ�¼÷¼PäTÌÍ¼ÅÉÅÆ�ÎÅÓ�Æ�»�ÂhÆÆI»�¼ÚÌ�ÑI¼ËÂVÃØÌ�È+Ï�ô�¼ËÑMÎ�ÂhÆI¿�Ñ�ÂRÆ�¼ËÎ�ÂRÆæÈ]ÂVÑCÙG¼ËÑ�È+¼ËÂVóRÂVÙG¼ßÉÅ¿�ÑIÑC¼ËÀ�Æ�Î�½6ÊGÑ�ÂíÎIÃÄÂVÈ+ÈÐ¼ËÑ1i	j�knà@��Ï+À�ÉÅ¼ßÆ�»�¼Ô½6¼Å¼ËÁ�×�ÂVÉnóÑC¼ËÎIÏÐÎCÆIÊGÑÜÏÐÎÜÑI¼ÅÌ�ÑI¼ÅÎI¼ÅÀÇÆI¼ËÁá×�ÕßÂ�Ì�ï Î ºYÓ�ÆI»�¼�ÑC¼ËÎIÏÐÎCÆIÏÐÞG¼ZÌ�ÂhÆI»ßÉÖÂVÀÔ×Í¼�ÉÅÊGÀ�Æ�ÑCÊGÈ+ÈÐ¼ËÁÔ×�Õ�Æ�»J¼�À ö ¼ÅÈ+ÈãÌfÊVÆI¼ËÀ�Æ�Ï+ÂVÈ�àì,Ï+ÙG»�¼ÅÑ�À ö ¼ÅÈ+È	ÌfÊVÆ�¼ÅÀÇÆIÏ]ÂVÈãÃÄ¼ËÂVÀ�Î�È+Ê ö ¼ËÑAJ3eon$pßÂVÀ�ÁÚÆ�»J¼ËÑI¼�½6ÊGÑI¼MÂæ»�ÏÐÙG»�¼ËÑ�ÑC¼ËÎCÏ+ÎCÆIÊGÑËàiýèÀuï0ÏÐÙG¿�ÑI¼4�JàÐÿ�d�ÆI»�¼Ì�ÑC¼ÖÂVÃØÌ�ÈÐÏÐô�¼ÅÑæÊG¿JÆ�ÌJ¿JÆ�ÞGÊGÈ�ÆnÂVÙG¼ÚÞV¼ËÑIÎC¿�ÎÄÆI»�¼uÈ+¼ÖÂhóhÂhÙG¼ÚÉË¿�ÑCÑI¼ÅÀÇÆÄ½6ÊGÑæÞhÂVÑIÏÐÊG¿�Î9L/Zb[c]/_\`a`ÜÏÐÎ�Ì�È+ÊVÆCÆ�¼ÅÁ
à º�»�ÂhÆÃØ¼ÖÂVÀJÎ�Æ�»�¼æÈÐ¼ÖÂVóRÂVÙV¼éÉË¿JÑIÑI¼ÅÀ�Æ�ÉËÂVÌ�ÂV×JÏ+È+Ï�ÆèÕáÉÖÂVÀ÷×f¼æÏ+Ài³�¿�¼ËÀJÉË¼ËÁø×�ÕâÆI»�¼æÎI¼�ÆIÆIÏ+À�ÙGÎ�ÊV½iÆ�»�¼�ÌJÑI¼ÖÂhÃÄÌ�ÈÐÏÐô�¼ÅÑËàº�»�¼�ÎI¼ÅÀ�ÎIÊGÑZÌ�Ï�äT¼ÅÈ+Î ö »�Ï+Én»âÂVÑI¼MÉËÊGÀJÀ�¼ËÉ�Æ�¼ËÁ ö Ï�Æ�»5ÂÔç¦/f� ÂRÆZÆI»�¼�¼ÅÁ�ÙG¼�ÊGÑ,ÂhÆZÆI»�¼MÉËÊGÑCÀ�¼ËÑZÊV½0ÆI»�¼�V2ZX�»�ÂÖÞV¼¾Æ�»�¼�Á�ÊG¿�×�ÈÐ¼ÜÊGÑ�½6ÊG¿�Ñ#½6ÊGÈ+Á�ÂVÑI¼ËÂW�z��¼ËÉÅÆËàGþJà�ÿGà	c�
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o5ÏÐÎ/Æ�»�¼,Ì�ÑIÊV×�ÂV×�ÏÐÈ+ÏÐÆèÕ½6ÊGÑ�Âg� Î¦Î ÆIÊæÊTÉÅÉË¿�Ñ�ÏÐÀáÂ�ÃÄ¼ÅÃÄÊGÑ#ÕÔÉÅ¼ËÈÐÈ�à/ý9Æ-ÏÐÎ¾ÃÄ¼ËÂVÎI¿JÑI¼ËÁuÂVÎ¾ÆI»�¼YÀÇ¿�Ã�×f¼ËÑ�ÊV½�¼ÅÞV¼ËÀ�Æ�Î,ÉÖÂh¿�ÎI¼ÅÁ5Ìf¼ËÑ¾¿JÀ�ÏÐÆ
³�¿�¼ËÀJÉË¼ÔÊh½ÜÌ�ÂhÑCÆ�ÏÐÉËÈÐ¼ËÎMÂVÀ�Á±»�ÂVÎYÆ�»J¼ËÑI¼�½6ÊGÑI¼�Æ�»J¼Ä¿�ÀJÏÐÆÛÉËÃ>RqæQ�6ÃÄ¼ÅÃÄÊVÑCÕíÉÅ¼ËÈÐÈ~
�à�º�»�¼ØÏ+ÃØÌfÊGÑCÆ�ÂVÀ�ÉË¼æÊh½T� Î¦ÎÉËÊGÀ�ÎCÏ+Á�¼ÅÑ�ÂhÆIÏ+ÊGÀJÎÒ»�ÂVÎÒÏ+ÀJÉËÑI¼ËÂVÎI¼ÅÁØ½6ÊVÑ/Æ�»�¼�¼PäJÌf¼ËÑCÏ+ÃØ¼ËÀ�Æ�Î�ÂhÆ�Ì�ì0��àGý9Æ�Ï+Î/¼ÅÎIÌf¼ËÉËÏ+ÂVÈ+È�Õ�½6ÊVÑ/Æ�»�¼-Ì�ÏðäJ¼ÅÈ�Á�¼�Æ�¼ËÉ�Æ�ÊGÑÊV½��2 (�âÂhÀâÏ+ÎCÎI¿�¼�ÎIÏÐÀ�ÉË¼MÆ�»�¼�Ì�ÑIÊG×�ÂV×�Ï+ÈÐÏÐÆèÕÄ½6ÊGÑ�Âk� Î¦Î ÏÐÎZÌJÑIÊGÌfÊGÑCÆIÏ+ÊGÀ�ÂVÈãÆ�ÊØÆ�»�¼�Ì�ÂVÑ#Æ�Ï+ÉÅÈ+¼4³�¿�¼ÅÀ�ÉË¼hà�º�»�¼¼�äTÌÍ¼ÅÉÅÆI¼ËÁ(³�¿�¼ÅÀ�ÉË¼�Ï+ÎZÂV×fÊG¿JÆ0�4aâÿ�d , ò À������hÉÅÃgR�ÊzÞG¼ËÑ,Æ�»�¼Ûô�ÑCÎCÆ,Æ�¼ËÀ5ÕG¼ÖÂhÑIÎ�Êh½ÒÊGÌf¼ËÑ�ÂRÆ�Ï+ÊVÀ
àÜº�»�¼�Ï+À�Æ�¼ÅÀ�ÎI¼»�ÂVÁ�ÑCÊGÀM³�¿Tä÷ÏÐÎÛÂVÉËÉÅÊGÑIÁJÏ+À�ÙßÆIÊÚÎIÏ+Ãé¿�È]ÂhÆIÏ+ÊGÀJÎ�ÃØÊGÎCÆIÈÐÕ5ÉËÊGÃØÌÍÊVÎI¼ËÁøÊV½�Én»�ÂhÑIÙG¼ÅÁ²»�ÂhÁ�ÑIÊGÀJÎYÈ+Ï+óh¼�Ì�ÏÐÊGÀ�ÎÛÂVÀ�ÁÌ�ÑIÊVÆIÊGÀ�Î�3����l6Eàîê¾Æ�ÆI»�¼5ÊV¿JÆ�¼ÅÑØÌf¼ËÑCÏ+Ì�»J¼ËÑCÕñÆ�»�¼uÉn»�ÂVÑCÙG¼ËÁî»�ÂVÁ�ÑCÊGÀø³�¿TäîÏ+ÎæÎCÏ+ÙGÀJÏÐô�ÉËÂVÀ�Æ�ÈÐÕñÑI¼ÅÁ�¿�ÉË¼ÅÁ ÂVÀ�ÁÀ�¼Ë¿JÆIÑIÊGÀJÎY¼ËÃØÏÐÆIÆI¼ËÁâ½6ÑCÊGÃ Æ�»�¼æÎC¿�ÑIÑCÊG¿�À�ÁJÏ+À�ÙÚçÒ×©e Z0ýé¼ÅÈ+¼ÅÉÅÆ�ÑCÊGÃÄÂVÙGÀ�¼�Æ�Ï+ÉMÉÖÂhÈ+ÊGÑCÏ+ÃØ¼ÅÆ�¼ÅÑZÁJÊGÃÄÏÐÀ�ÂhÆI¼Và�º�»�¼½6ÊTÉÅ¿�Î¾Ï+ÀÄÆ�»�ÏÐÎ2�Ü»�ÂVÌTÆ�¼ËÑ ö Ï+È+Èõ×f¼�ÊGÀßÆI»�¼�Ï+À�ÞV¼ËÎCÆIÏ+Ù�ÂRÆ�Ï+ÊVÀ�Î�Êh½��TÏ+À�ÙVÈ+¼ Î ÞV¼ËÀ�Æ'/ZÌ�ÎC¼ÅÆIÎ�Ï+ÀÔÆI»�¼�ÑI¼ËÂVÁ�ÊG¿TÆ�Én»�Ï+ÌÊV½�ÆI»�¼ÛÌ�Ï�äT¼ÅÈ	Á�¼ÅÆI¼ËÉÅÆIÊGÑËà
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�TÏÐÀ�ÙGÈÐ¼ Î ÞV¼ËÀ�Æ>/ZÌ�ÎC¼ÅÆIÎ1�z� Î /,Î[
�ÂhÑI¼ÔÎCÊíÉÖÂhÈ+È+¼ÅÁ ù#ÎIÊV½\ÆIúM� Î¦Î Ó0ÎCÏ+À�ÉÅ¼ÔÏÐÆMÏÐÎ�À�ÊVÀüÌÍ¼ÅÑIÃÄÂVÀ�¼ÅÀÇÆËÓ/Ï�àA¼VàßÆI»�¼ËÏÐÑ¼��ã¼ÅÉÅÆ�Î�ÂVÑC¼æÑI¼ÅÞV¼ËÑCÎIÏ+×JÈ+¼�ÂVÀ�Á±ÉËÊVÑIÑI¼ÅÉÅÆ�ÂV×�È+¼hà�ê÷� Î /ÝÏ+ÎÛÂVÀøÏÐÀ�ÎCÆ�ÂVÀ�ÆnÂVÀ�¼ÅÊG¿�ÎYÑC¼ÅÞG¼ÅÑIÎIÂVÈiÊV½�ÆI»�¼æÈ+ÊVÙGÏ+É�Î#ÆnÂhÆI¼ÊV½,ÂhÀû¼ËÈ+¼ÅÃÄ¼ÅÀ�ÆnÂVÑ#ÕñÃØ¼ËÃØÊGÑCÕ±ÑC¼ËÙGÏÐÎCÆ�¼ÅÑéÉÅ¼ËÈ+ÈEàíº�»�¼ÚÉn»�ÂhÑIÙG¼ßÁJ¼ËÌfÊGÎIÏ�Æ�¼ËÁû×�Õ²Æ�»�¼ßÏÐÀ�ÉËÏÐÁ�¼ËÀ�ÆæÌ�ÂVÑCÆIÏ+ÉËÈÐ¼ÄÏÐÀûÂÎC¼ËÀ�ÎCÏÐÆ�Ï�ÞG¼áÞGÊGÈÐ¿�ÃØ¼5ÂhÀ�Á%ÂR½\Æ�¼ËÑ ö ÂhÑIÁ%ÉÅÊGÈ+ÈÐ¼ËÉ�Æ�¼ËÁîÏ+À ÂøÎI¼ËÀJÎIÏÐÆIÏÐÞV¼5À�Ê�Á�¼áÉn»�ÂVÀJÙG¼ËÎØÆ�»�¼uÎCÆ�ÂhÆ�¼áÊV½ZÆ�»�¼uÉË¼ÅÈ+È�àº�»Ç¿�ÎáÆ�»�¼÷ÊVÑIÏ+ÙVÏ+À�ÂVÈ,ÎCÆIÊGÑI¼ÅÁ ÏÐÀJ½6ÊGÑCÃÔÂhÆIÏ+ÊGÀ Ï+ÎßÉÅÊGÑIÑC¿�ÌJÆI¼ËÁ
àÝêZÀ ÏÐÀ�ÉËÏÐÁ�¼ËÀ�ÆÚÌ�ÂhÑCÆ�ÏÐÉËÈÐ¼íÉÖÂVÀ ÂVÈÐÎIÊûÉËÊVÑIÑI¿JÌJÆÎC¼ÅÞG¼ÅÑ�ÂVÈ�×�Ï�Æ�Î,ÂhÆ�ÆI»�¼ÛÎ�ÂVÃØ¼�Æ�ÏÐÃÄ¼hà/º�»�Ï+Î-Ì�»J¼ËÀ�ÊGÃØ¼ËÀJÊGÀ5ÏÐÎ�óÇÀ�Ê ö ÀíÂVÎ\ 5¿�È�Æ�ÏÐÌ�È+¼4S�ÏÐÆT/,Ì�ÎI¼�ÆW�� USO/f
Pàº�»�¼uô�À�ÂVÈTV2ZX� Êh½�Æ�»J¼uÌJÏ�äT¼ËÈ-Á�¼�Æ�¼ËÉ�Æ�ÊGÑØÏ+ÎæÌJÑIÊ�Á�¿�ÉË¼ÅÁ·Ï+ÀûÆI»�¼UdTà���c(h�Ã ÆI¼ËÉn»�ÀJÊGÈ+ÊGÙhÕGÓ ö »JÏ+Én»%Êh½ ²½6¼ÅÑIÎæÂíÎCÃÔÂVÈÐÈ+¼ÅÑÛ½6¼ËÂhÆ�¿JÑI¼ßÎCÏ+åË¼ßÂVÀ�ÁëÂâÈÐÊ ö ¼ËÑéÎI¿�Ì�ÌJÈÐÕ±ÞGÊGÈ�ÆnÂVÙG¼ÄÉËÊGÃØÌ�ÂVÑC¼ËÁ ö Ï�Æ�»ñ½6ÊVÑIÃØ¼ËÑéÌJÑIÊ�ÉË¼ËÎCÎI¼ÅÎØÈÐÏ+óh¼
$X 5ý°Ì�ÌÆ3`��d_6��z�T¼ÅÉÅÆËà���àÐÿ�
�àÒê ÉËÊGÀJÎI¼��Ç¿�¼ÅÀ�ÉË¼�ÊV½�Æ�»�¼YÎCÃÔÂVÈÐÈ+¼ÅÑÜÎCÆIÑI¿�É�Æ�¿�ÑC¼ËÎZÂVÑI¼YÆI»�¼YÎIÃÄÂVÈ+ÈÐ¼ËÑ¾ÀJÊTÁ�¼YÉËÂVÌ�ÂVÉq²Ï�Æ�Ï+¼ÅÎY¼VàAÙ�àÔÊh½ÜÆ�»J¼ÄÙ�ÂRÆ�¼�ÉËÊGÀ�Æ�ÂVÉÅÆ�ÊV½�ÂhÀ²ÏÐÀÇÞV¼ËÑ#Æ�¼ËÑk�Eï�Ï+Ù�à�c�à���
PàD�ÜÊVÀ�ÎIÏÐÁ�¼ËÑCÏ+À�ÙáÆ�»�¼Ø¼��Ç¿�ÂRÆ�Ï+ÊVÀ�e����>���ÆI»�¼ßÏ+ÀJÁ�¿�ÉË¼ÅÁüÉn»�ÂVÑCÙG¼ßÉËÂV¿�ÎI¼ÅÎ�Ââ»�ÏÐÙG»�¼ËÑMÞGÊGÈ�ÆnÂVÙV¼ÄÊGÀ²Æ�»�¼ßÎCÃÔÂhÈ+È+¼ÅÑÛÉÖÂVÌ�ÂhÉËÏÐÆ�ÂVÀ�ÉÅ¼Vàâº�»JÏ+Î�¼��ã¼ÅÉÅÆæÏÐÎ�¼�ÞG¼ËÀÏÐÀÇÆI¼ËÀ�ÎCÏÐô�¼ÅÁÄ×�Õ�ÆI»�¼-È+Ê ö ¼ËÑiÎI¿�ÌJÌ�ÈÐÕ�ÞVÊGÈÐÆ�ÂVÙG¼hÓ ö »�Ï+Én»ØÑI¼ÅÁ�¿�ÉË¼ÅÎ�ÆI»�¼�Æ�»�ÑC¼ËÎI»JÊGÈ+Á�ÊV½ã¼VàAÙ�àÒÂVÀ�Ï+À�ÞV¼ËÑCÆI¼ËÑÅàÒýèÀÔÂVÁ%²Á�Ï�Æ�ÏÐÊGÀ
ÓGÆ�»J¼'�Ç¿�ÂhÑCÆ�¼ÅÑ�ÃØÏ+ÉÅÑIÊGÀæÆI¼ËÉn»�À�ÊVÈ+ÊGÙVÕ�Ï+ÎÒ½2ÂVÎCÆI¼ËÑ�Á�¿�¼-Æ�ÊYÆ�»J¼ZÎCÃÔÂVÈÐÈ+¼ÅÑ/ÉÖÂVÌ�ÂVÉËÏ�Æ�Ï+¼ÅÎËàÒì,¼ËÀ�ÉÅ¼,ÆIÑ�ÂVÀJÎIÏ+¼ÅÀ�Æ�ÎÊV½
ÂhÆ�È+¼ÖÂhÎCÆ�þ�d�dÛÌ�ÎÜÈÐ¼ËÀ�ÙhÆ�»ØÉÖÂVÀÄÎ ö ÏÐÆIÉn»ÚÂVÀÄÏ+À�ÞG¼ÅÑCÆ�¼ÅÑ ö »JÏ+Én»ßÏÐÎ�ÉÅÊGÀJô�ÑCÃÄ¼ÅÁÔÏÐÃÄÃØ¼ËÁ�Ï+ÂhÆ�¼ÅÈÐÕ�×�ÕæÆ�»�¼ZÎI¼ËÉÅÊGÀ�ÁÏÐÀÇÞV¼ËÑ#Æ�¼ËÑZÏ+ÀuÂÄÎ#ÆnÂVÀJÁ�ÂVÑIÁ5ÃÄ¼ÅÃÄÊVÑCÕÚÉÅ¼ËÈ+È	ÉÅÊGÀ�ÎCÏ+ÎCÆIÏ+À�ÙØÊV½F��ÉÅÑIÊGÎCÎ+²èÉÅÊG¿�Ì�ÈÐ¼ËÁíÏÐÀ�ÞG¼ËÑ#Æ�¼ÅÑIÎËà'�ÜÊVÀ�ÎI¼���¿J¼ËÀ�Æ�È�Õ5ÆI»�¼Ì�ÑCÊG×�ÂV×JÏ+È+Ï�ÆèÕø½6ÊGÑ>� Î /ZÎ�Ï+ÀJÉËÑI¼ËÂVÎI¼ÅÎ ö ÏÐÆ�»ûÆI»�¼áÁ�Ê ö À ÎCÉÖÂVÈÐÏ+À�Ù÷ÊV½-ÆI»�¼ÚÆ�¼ËÉn»JÀ�ÊGÈ+ÊVÙVÕGàüýèÀ�V-¼Å½6¼ËÑC¼ËÀ�ÉÅ¼Ê3`����6ÑC¼ËÎI¿JÈÐÆ�Î�ÊV½¾ÎCÏ+Ã�¿JÈ]ÂhÆIÏ+ÊGÀ�ÎÛÂhÀ�ÁñÃØ¼ÖÂVÎC¿�ÑI¼ÅÃÄ¼ÅÀ�Æ�Î�½6ÊVÑ��Y� ÊV½¾Á�Ï��Í¼ËÑC¼ËÀ�ÆéÆI¼ËÉn»�À�ÊVÈ+ÊGÙGÏÐ¼ËÎMÂVÑC¼ÄÎC»�Ê ö À
à��Y� ÏÐÎ½6ÊGÑ,ÂþdJà þ�d>h�Ã ÆI¼ËÉn»�À�ÊVÈ+ÊGÙVÕ ö Ï�Æ�»5ÂÄÎC¿�Ì�Ì�È�ÕÚÞGÊGÈ�ÆnÂVÙG¼MÊV½/þJà þW"¬ÂV×ÍÊV¿JÆ4�ld�½��b�YdJà��tcþ u¼�"X
 ö »�Ï+Én»5ÉËÊGÑ°²ÑC¼ËÎIÌfÊGÀ�ÁJÎ,ÆIÊuÿ���céóV¼[A�à�ï�ÊGÑ�Æ�»�¼*V2ZX� ÏÐÀ1dJà	��c�h�Ã Æ�¼ÅÉn»�À�ÊGÈÐÊGÙVÕ ö ÏÐÆ�»uÂæÁ�ÏÐÙGÏÐÆ�ÂVÈãÊGÌf¼ËÑIÂhÆ�ÏÐÀ�Ù�ÞGÊVÈÐÆnÂhÙG¼�ÊV½
�Tà	c1" Æ�»J¼��Y� Ï+ÎM¼�äTÌf¼ËÉ�Æ�¼ËÁüÆIÊ5×f¼Ô¼�ÞG¼ÅÀûÎIÃÄÂVÈ+ÈÐ¼ËÑËàÄº�»�¼ÔÉÅÑIÏ�Æ�Ï+ÉËÂVÈ/Én»�ÂhÑIÙG¼ÄÁ�¼ËÌf¼ËÀ�ÁJÎ�À�ÊVÆ�ÊGÀ�È�Õ÷ÊGÀñÆI»�¼ÆI¼ËÉn»�À�ÊVÈ+ÊGÙVÕß×�¿JÆZÂVÈ+ÎCÊ�ÊGÀuÆI»�¼MÃÄ¼ÅÃÄÊGÑ#ÕßÉÅ¼ËÈ+È	ÁJ¼ËÎIÏÐÙGÀ
àiº�»�¼�V2ZX� »�ÂhÎ\��ÿ���d�çiÏðäT¼ËÈ�/ZÀJÏÐÆ\�Ü¼ËÈÐÈ+Î��Eç¦/0�ÜÎ[
¼ËÂVÉn»âÉÅÊGÀ�ÆnÂVÏÐÀ�Ï+À�ÙþcæÃÄ¼ÅÃÄÊVÑCÕÚÉÅ¼ËÈ+ÈÐÎ�×�ÂVÎCÏ+ÉÖÂhÈ+ÈÐÕÔÉËÊGÃØÌfÊGÎI¼ÅÁ5ÊV½�Æ ö ÊÄÏ+À�ÞG¼ÅÑCÆI¼ËÑIÎÅà¾ýèÀáÆ�»�¼MÉÖÂVÎC¼�Êh½0Æ�»J¼¸V2ZX�ÆI»�¼�ÃØ¼ËÃØÊGÑCÕ�ÉÅ¼ËÈ+ÈÐÎ¾ÂVÑC¼�Á�¼ÅÎIÏÐÙGÀ�¼ËÁáÂhÎ2��Æ�ÂhÆ�ÏÐÉfV,ÂVÀ�Á�ÊGÃ êZÉËÉË¼ÅÎIÎ' 5¼ÅÃÄÊVÑIÏ+¼ÅÎ4���©V,êf 5Î[
PàF��ÃØ¼ËÃØÊGÑCÕØÉË¼ÅÈ+ÈÐÎÏÐÀñÂuç¦/f�¬ÂVÑC¼�¿�ÎI¼ÅÁ²½6ÊGÑÛÎCÆIÊGÑIÏÐÀ�ÙÚÆ�»�¼�Æ�ÑCÏ+Ã ×JÏÐÆ�ÎÅàÄº�»J¼Øô�½\ÆI»��iV,êf ÉË¼ÅÈ+ÈÒÏÐÎM¿JÎI¼ËÁ±½6ÊGÑÛ¼ËÀ�Âh×�È+ÏÐÀ�ÙuÂVÀ�ÁÁ�ÏÐÎ�ÂV×JÈ+Ï+ÀJÙ5ÂuÌ�Ï�äT¼ÅÈ�àj�Ü»�ÂVÀJÙGÏ+À�ÙáÆ�»J¼Äô�À�¼ÔÂVÁ_�C¿�Î#Æ�ÃØ¼ËÀ�Æ�ÊV½¾Æ�»J¼ÄÙGÈÐÊG×�ÂVÈ¦VOZ*�¶ÆI»�ÑI¼ÅÎI»�ÊVÈ+Áñ×�Õ±Î ö Ï�Æ�Én»�ÏÐÀ�ÙÆI»�¼éÆ�ÑCÏ+Ã ×�Ï�Æ�ÎZÉËÊG¿�ÈÐÁí×f¼æÂÔÎI¼ÅÑIÏÐÊG¿�Î�Ì�ÑCÊG×�ÈÐ¼ËÃuÓÍÎCÏ+À�ÉÅ¼�Æ�»J¼æÂVÀ�ÂVÈÐÊGÙÔÌJ¿�È+ÎC¼�²è»J¼ËÏ+ÙV»ÇÆ�Ï+ÀJ½6ÊVÑIÃÄÂhÆ�ÏÐÊGÀá¿�ÎI¼ÅÁí½6ÊGÑÎCÏ+ÙGÀ�ÂhÈ�Ï+À�Æ�¼ÅÑIÌfÊGÈ]ÂRÆ�Ï+ÊVÀæÉËÊG¿�ÈÐÁ�×Í¼-È+ÊVÎCÆiÌ�ÂVÑ#Æ�È�ÕGàÒï�ÊGÑ/ÆI»�Ï+ÎÒÑC¼ÖÂVÎCÊGÀÄÆI»�¼-ÎIÌ�ÂhÆIÏ]ÂVÈJÑI¼ËÎCÊGÈ+¿TÆ�Ï+ÊVÀÄÂhÀ�ÁØÆI»�¼-Ï+ÃØÌ�ÂVÉ�ÆÌ�ÂhÑ�ÂVÃØ¼ÅÆI¼ËÑ-ÑI¼ÅÎIÊGÈÐ¿JÆ�ÏÐÊGÀ ö ÊG¿�ÈÐÁ5ÙV¼ÅÆ ö ÊGÑCÎI¼D�2¼��õà��Tà�ÿ���
PàOSÜ¿JÆZ¼ËÀ�ÂV×�È+ÏÐÀ�ÙØÂÄÁ�ÏÐÎ�ÂV×JÈ+¼ËÁuÀ�ÊGÏÐÎCÕÚÌJÏ�äT¼ËÈ�Ï+Î-¼�ÞG¼ËÀÃØÊGÑI¼�ÉËÑI¿JÉËÏ]ÂhÈÍ½6ÊGÑ�Â�¼ÅÀ�Æ�Ï+ÑC¼X$X�2Z4Ì±ÎCÏ+À�ÉÅ¼�Æ�»�¼�ÆIÏ+ÃØ¼�ÎCÆ�ÂVÃØÌu×J¿©�ã¼ÅÑIÎ-ÂVÀJÁuÁ�ÂhÆnÂ�×�¿i�ã¼ÅÑIÎ ö Ï+ÈÐÈã×f¼0³�¿�ÎC»�¼ËÁö Ï�Æ�»ø¼ËÀ�Æ�ÑCÏ+¼ÅÎËàæê�ÎMÂÚÉËÊVÀ�ÎI¼���¿J¼ËÀ�ÉÅ¼ÔÆ�»�¼>$X�2Z4Ì ö ÏÐÈ+È�×Í¼æÑC¼ËÎI¼�Æ�¼ÅÁüÂVÈÐÈ�Æ�»J¼�ÆIÏ+ÃØ¼�Ï+ÀJÉËÈ+¿JÁ�Ï+À�ÙßÆI»�¼æÈ+ÊVÎIÎYÊV½ÂVÈÐÈ�»JÏÐÆ�Î�Ï+ÀíÆ�»J¼æ×�¿©�Í¼ËÑIÎ>���T¼ËÉ�ÆÖà)�JàÐÿGà	��
PàMº�»J¼ ö ÊGÑCÎCÆMÉÖÂhÎI¼æÏ+ÎZÆ�»�¼�Î ö ÏÐÆIÉn»�Ï+À�ÙáÊV½�ÂßÃØ¼ËÃØÊGÑ#ÕâÉÅ¼ËÈ+È�Ï+ÀíÆI»�¼ÙGÈÐÊG×�ÂVÈÍÌ�ÂVÑ#ÆZÊh½�ÆI»�¼XV2ZX��àüSÜ¼ËÉËÂV¿�ÎC¼éÂVÈÐÈ
ÙGÈÐÊG×�ÂVÈ#$,ê'�ÜÎ,Ï+À�ÉÅÈ+¿�ÁJÏ+À�ÙéÆI»�¼ËÏÐÑ�ÃÄ¼ÅÃÄÊVÑCÕßÉÅ¼ËÈÐÈ+Î�»�ÊG¿JÎI¼ËÁáÆ�»J¼ËÑI¼hà
Î àAÙ�àÒÂYÉn»�ÂVÀ�ÙV¼,Êh½fÆI»�¼-ÙGÈ+ÊV×�ÂVÈTÆI»�ÑI¼ÅÎI»�ÊVÈ+Á�ÊGÑÒÎI¿JÌ�Ì�ÈÐÕ�ÞGÊGÈ�ÆnÂVÙV¼�ÉËÊG¿�ÈÐÁ�ÃÔÂVóh¼¾Æ�»�¼�¼ÅÀ�Æ�Ï+ÑC¼'V2ZX�ëÏÐÀ�ÎI¼ÅÀ�ÎIÏ�Æ�ÏÐÞV¼½6ÊGÑZ»�ÏÐÆIÎËà*�ÜÊGÀJÎI¼��Ç¿�¼ÅÀ�Æ�ÈÐÕâÆ�»�¼g� Î /,ÎÛÂVÑI¼éÂßÌÍÊhÆ�¼ËÀ�ÆIÏ]ÂVÈ�Á�ÂVÀ�ÙV¼ËÑ�ÆIÊßÈ+Ê�ÊGÎI¼�ÎIÊGÃØ¼�Þ�Ï�ÆnÂVÈ�Á�¼ÅÆI¼ËÉ�Æ�ÊGÑYÉÅÊGÀ�Æ�ÑIÊVÈ½6¿�ÀJÉÅÆ�ÏÐÊGÀ�ÎÅàÒý9Æ ö Ï+ÈÐÈõÀ�ÊVÆ�×f¼�ÂéÌJÑIÊG×�ÈÐ¼ËÃ ÏÐ½	ÊVÀ�ÈÐÕÄÂéÎCÃÔÂVÈÐÈ�½6Ñ�ÂVÉ�Æ�Ï+ÊVÀÔÊV½	ÆI»�¼�Á�ÂhÆ�ÂéÎCÆIÑI¼ËÂVÃ ÏÐÎÜÉÅÊGÑIÑC¿�ÌJÆ�¼ÅÁÚ×�Õ
� Î /,ÎËà

� Î /ZÎ�ÉÖÂVÀ±×f¼ØÉÅÊGÑIÑC¼ËÉ�Æ�¼ËÁ²×�ÕøÑI¼ ö ÑCÏÐÆIÏ+À�ÙÚÆ�»J¼ØÏÐÀJ½6ÊGÑCÃÔÂhÆIÏ+ÊGÀâÈ+ÊGÎ#ÆYÆ�ÊáÆ�»�¼�ÃØ¼ËÃØÊGÑCÕâÉË¼ËÈÐÈ�à�º�»�¼ÅÑI¼Å½6ÊVÑI¼¼ÅÑIÑIÊVÑ�Á�¼ÅÆI¼ËÉÅÆIÏ+ÊGÀ5ÂVÀ�ÁuÉËÊVÑIÑI¼ÅÉÅÆIÏ+ÊGÀÚÆ�¼ÅÉn»�À�Ï���¿J¼ËÎZÂVÑI¼YÉÅÑI¿�ÉÅÏ]ÂVÈ
½6ÊGÑ�»�ÂVÀ�Á�ÈÐÏ+À�Ùg� Î /,ÎËà.SÜ¿JÆ-Æ�»J¼MÑC¼ËÌ�ÑCÊGÙGÑIÂVÃg²ÃØÏ+À�ÙáÉËÂV¿�ÎI¼ÅÎéÁ�ÂRÆnÂÚÆ�Ñ�ÂH�ÄÉØÂVÀJÁñÏ+ÎYÑC¼ËÎ#Æ�ÑIÏÐÉÅÆI¼ËÁñÁJ¿�¼ØÆIÊuÆI»�¼ØÈ+Ï+ÃØÏÐÆI¼ËÁíÀÇ¿�Ãé×Í¼ÅÑ�ÊV½ÜÁ�Ï+ÙVÏÐÆnÂhÈ0ÊGÌJÆIÏ+ÉËÂVÈÒÈ+ÏÐÀ�óÇÎ
���T¼ËÉ�ÆÖàt�Tà���àHþ^
�ÂÖÞhÂVÏÐÈ]ÂV×�ÈÐ¼Ò½6ÊGÑ/Á�ÂhÆ�ÂZÆ�ÑIÂVÀ�Î#½6¼ËÑ0½6ÑCÊGÃ�ÆI»�¼¾¼ÅÈ+¼ËÉ�Æ�ÑCÊGÀ�Ï+ÉÅÎ/ÑIÊ�ÊGÃòÆ�Ê�ÆI»�¼¾Á�¼�Æ�¼ÅÉÅÆ�ÊVÑËà/º�»�¼�Ì�ÂVÎIÎIÂVÙG¼ÊV½,ÂhÀüÏ+ÊGÀJÏ+åËÏÐÀ�ÙáÌ�ÂVÑ#Æ�Ï+ÉÅÈ+¼�Æ�»�ÑCÊG¿�ÙG»üÂâÎI¼ÅÃÄÏÐÉËÊGÀ�ÁJ¿�ÉÅÆIÊGÑéÁ�¼�Þ�Ï+ÉË¼ÔÈ+¼ÖÂhÁ�Î�ÆIÊâÆ�»�¼ÄÙG¼ËÀJ¼ËÑ�ÂRÆ�Ï+ÊVÀüÊV½-¼ËÈÐ¼ËÉ�Æ�ÑIÊVÀ�ÎÂVÀJÁu»JÊGÈ+¼ÅÎ�Ï+ÀßÆ�»J¼�ÆnÂVÑCÙG¼ÅÆ�ÃÄÂhÆI¼ËÑIÏ+ÂVÈ�à�º�»�¼YÎI¿J×�ÎI¼���¿J¼ËÀ�Æ�ÉÅÊGÈ+ÈÐ¼ËÉÅÆIÏ+ÊGÀÔÊV½�Æ�»�ÏÐÎ�Én»�ÂVÑIÙV¼YÏ+ÀáÂ�ÎI¼ÅÀ�ÎIÏ�Æ�Ï�ÞG¼ÛÀ�Ê�Á�¼ÊV½�Æ�»�¼MÃØÏ+ÉËÑCÊTÉÅÏ+ÑCÉË¿�Ï�Æ�Ï+Î�Æ�»J¼M½6¿�ÀJÁ�ÂVÃØ¼ËÀ�ÆnÂVÈ	ÃØ¼ËÉn»�ÂVÀ�Ï+ÎCÃ ÉÖÂV¿JÎIÏ+ÀJÙ�� Î /ZÎÅà¾º�»�¼ÅÑI¼�ÂhÑI¼YÆ ö ÊÔÃÄ¼�Æ�»�Ê�Á�Î-×�Õ
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cTà�ÿGà �TÏ+À�ÙVÈ+¼ Î ÞG¼ÅÀ�Æ4/ZÌJÎI¼ÅÆ

ï0Ï+ÙG¿JÑI¼kcTàÐÿ��Øº�»J¼ßÑIÏÐÙG»�Æ�Ì�ÂVÑ#Æ�ÎC»�Ê ö ÎæÉn»�ÂVÑIÙV¼ÔÁ�¼ÅÌÍÊGÎCÏÐÆIÏ+ÊGÀü×�Õ²Á�Ï+ÑC¼ËÉ�ÆæÂVÀ�ÁñÏ+À�Á�ÏÐÑI¼ÅÉÅÆ�ÏÐÊGÀ�ÏÐåÖÂhÆIÏ+ÊGÀ
àáº�»�¼È]ÂhÆCÆ�¼ËÑ	ÏÐÎ�¿�ÎI¼ÅÁ�½6ÊGÑ�Ì�ÂVÑ#Æ�ÏÐÉËÈ+¼ÒÁJ¼ÅÆ�¼ÅÉÅÆIÏ+ÊGÀ
à�º�»�¼i½6ÊGÑIÃØ¼ËÑ	ÉÅÊG¿�È+ÁMÉÖÂh¿�ÎI¼ÜÂ0� Î /ëÏÐ½T¼ËÀ�ÊV¿�ÙG»MÉn»�ÂVÑIÙV¼�ÏÐÎ�ÉÅÊGÈ+ÈÐ¼ËÉ�Æ�¼ËÁÏ+ÀíÂÄÎI¼ËÀJÎIÏÐÆIÏÐÞV¼�À�Ê�Á�¼é×�Õ5Á�Ï��Í¿�ÎIÏÐÊGÀíÂhÀ�ÁíÁ�ÑCÏÐ½\ÆZÌ�ÑIÊ�ÉË¼ÅÎIÎI¼ÅÎËàYº�»�¼éÃÄÊGÎ#Æ�ÎC¼ËÀ�ÎCÏÐÆ�Ï�ÞG¼�ÑI¼ËÙVÏ+ÊGÀíÏÐÎ,ÆI»�¼�ÑC¼ÅÞG¼ÅÑIÎC¼×�Ï]ÂVÎC¼ËÁ Oi²ÝJ1�C¿JÀ�ÉÅÆIÏ+ÊGÀíÉÅÈ+ÊGÎC¼�ÆIÊÔÆ�»�¼éÁ�Ñ�ÂVÏÐÀíÉËÊVÀÇÆ�ÂVÉÅÆËà�º�»�¼�ÏÐÀ�Á�¿�ÉÅ¼ËÁ÷Én»�ÂhÑIÙG¼�ÉËÂVÀ÷ÉÖÂh¿�ÎI¼�ÏÐÀ�ÎCÆ�ÂVÀ�ÆnÂVÀJ¼ËÊG¿�ÎÑI¼ÅÞV¼ËÑCÎ�ÂVÈ�ÊV½�Æ�»�¼ÛÈÐÊGÙGÏ+É�ÎCÆnÂRÆ�¼ÛÊV½�Æ�»�¼��©V-ê4 ÉË¼ÅÈ+È�à
ö »�Ï+Én»÷ÏÐÊGÀ�Ï+åÅÏ+À�ÙÄÌ�ÂVÑ#Æ�Ï+ÉÅÈ+¼ÅÎ�ÑI¼ÅÈ+¼ËÂVÎI¼�Én»�ÂVÑIÙG¼æÏÐÀ÷ÂßÎI¼ÅÃÄÏÐÉËÊGÀJÁ�¿�ÉÅÆIÊGÑ��,Á�ÏÐÑI¼ËÉ�ÆYÏ+ÊVÀ�Ï+åËÂhÆ�ÏÐÊGÀ5×�Õ5Æ�»�¼�ÏÐÀ�ÉËÏÐÁ�¼ËÀ�ÆÌ�ÂVÑCÆIÏ+ÉÅÈ+¼�Ï�Æ�ÎI¼ÅÈÐ½�ÂVÀ�ÁáÏÐÊGÀ�Ï+åËÂhÆ�ÏÐÊGÀß×�ÕÚÎC¼ËÉËÊVÀ�Á�ÂVÑ#ÕáÌ�ÂVÑCÆIÏ+ÉÅÈ+¼ËÎ�ÉÅÑI¼ËÂhÆ�¼ÅÁ5×�ÕÚÀÇ¿�ÉÅÈ+¼ÖÂhÑ,ÑC¼ÖÂVÉ�Æ�ÏÐÊGÀ�Î�×f¼ÅÆ ö ¼Ë¼ËÀuÆ�»�¼Ï+À�ÉÅÏ+Á�¼ÅÀÇÆ-Ì�ÂVÑCÆIÏ+ÉËÈÐ¼ËÎ-ÂVÀJÁuÆI»�¼ÛÎCÆ�ÑC¿�ÉnóÚÁ�¼�ÞTÏÐÉË¼hà.S�ÊVÆ�»uÉÖÂVÀáÏÐÀ�Á�¿�ÉÅ¼�Âþ� Î /�à

$�ÏÐÑI¼ÅÉÅÆ�Ï+ÊGÀ�ÏÐåÖÂhÆIÏ+ÊGÀ�Ê�ÉËÉÅ¿�ÑIÎ ö »J¼ËÀáÂVÀß¼ÅÀ�¼ËÑCÙG¼ÅÆIÏ+ÉZÉn»�ÂVÑIÙV¼ËÁÚÌ�ÂVÑ#Æ�ÏÐÉËÈ+¼,Ì�ÂVÎCÎI¼ÅÎÜÆ�»�ÑCÊG¿�ÙG»ßÂéÎI¼ÅÃÄÏÐÉËÊGÀ�ÁJ¿�É�²Æ�ÊGÑÛÃÄÂhÆ�¼ÅÑIÏ]ÂhÈ0ÙG¼ÅÀ�¼ËÑIÂhÆ�ÏÐÀ�Ù5¼ÅÈ+¼ÅÉÅÆ�ÑCÊGÀi²9»�ÊGÈ+¼æÌ�ÂVÏ+ÑCÎ�ÂhÈ+ÊGÀ�ÙáÏ�Æ�ÎÛÌ�ÂhÆI»ñÂVÎMÏÐÆÛÈÐÊGÎI¼ÅÎ�¼ÅÀ�¼ËÑCÙVÕ��Eï�Ï+Ù�à�c�àÐÿ�
PàÔº�»�¼Á�Ï+ÑC¼ËÉÅÆéÏ+ÊGÀJÏ+åÖÂRÆ�Ï+ÊVÀñÏ+ÎéÂâÉËÊV¿�È+ÊGÃé×üÏ+À�Æ�¼ÅÑ�ÂVÉ�Æ�ÏÐÊGÀüÊV½�ÆI»�¼ßÏ+ÀJÉËÏ+ÁJ¼ËÀ�ÆæÌ�ÂVÑ#Æ�ÏÐÉËÈ+¼ ö ÏÐÆI»üÆ�»�¼Ô¼ËÈ+¼ÅÉÅÆIÑIÊGÀ�ÎéÊV½�Æ�»�¼ÆnÂVÑCÙG¼ÅÆ¾ÂhÆ�ÊGÃØÎËà0ý9Æ�Ï+Î�¿�ÎI¼ÅÁá½6ÊVÑæùCÑC¼ËÙG¿�È+ÂVÑIú�Én»�ÂVÑCÙG¼ËÁÚÌ�ÂhÑCÆ�ÏÐÉËÈÐ¼ZÁ�¼�Æ�¼ÅÉÅÆ�ÏÐÊGÀÚÏ+ÀÄÆ�»�¼�ÎC¼ËÀ�ÎCÊGÑËàiº�»�¼�Á�¼ËÌfÊGÎIÏ�Æ�¼ÅÁÉn»�ÂVÑIÙV¼ØÏÐÎYÏ+À÷Æ�»J¼æÑ�ÂVÀ�ÙV¼ØÊh½¾Âj 5ÏÐÀ�Ï+ÃÄÂVÈ�ýèÊGÀ�Ï+åÅÏ+À�Ùáç�ÂVÑCÆIÏ+ÉÅÈ+¼j�z uý>ç.
g���T¼ËÉ�ÆÖà�þJà	�Tà�ÿ�
�à�ï�ÊGÑ�ÆI»�¼�Ì�Ï�äT¼ÅÈÒÁ�¼�²Æ�¼ËÉ�Æ�ÊGÑæÎCÏ+ÈÐÏ+ÉËÊVÀüÎI¼ÅÀ�ÎIÊGÑ ö Ï�Æ�»ëÂâÆ�»JÏ+ÉnóÇÀ�¼ËÎCÎÄÊh½f�l�^cUh�ÃuÓ�ÊVÀ�¼j 5ý>ç¶ÏÐÎ�ÂV×fÊG¿JÆ>�Vþíóh¼HA¤�EþJà	�5½��2
 ö »�ÏÐÉn»ÉËÊGÑCÑI¼ËÎCÌÍÊVÀ�Á�Î�Æ�ÊßÂ 5�7Y� �95;:$�$� �Tà`·� 5¼�"XæhÉÅÃ5à�º�»J¼æÁ�¼ËÌfÊGÎIÏ�Æ�¼ÅÁíÉn»�ÂVÑCÙG¼æÏ+ÀuÆ�»�¼�ÃÄÂhÆI¼ËÑIÏ+ÂVÈ�Ï+ÎZÑI¼ËÈ+ÂhÆ�¼ÅÁâÆ�ÊÆ�»�¼4Ì	ÏÐÀ�¼ÖÂVÑ Î À�¼ËÑCÙVÕÔº�Ñ�ÂhÀ�ÎC½6¼ÅÑX��Ì Î º'
�à�º�»J¼4Ì Î º Á�¼ÅÌÍ¼ÅÀ�Á�Î�ÊGÀßÆI»�¼�ÆèÕ�Ìf¼YÂVÀ�ÁÚ¼ÅÀ�¼ËÑCÙVÕÔÊh½	Æ�»�¼�ÏÐÀ�ÉËÏÐÁ�¼ËÀ�ÆÌ�ÂVÑCÆIÏ+ÉÅÈ+¼ËÎ-ÂhÎ ö ¼ÅÈ+È�ÂVÎ�Æ�»J¼�Âh×�ÎIÊGÑC×�Ï+ÀJÙØÃÄÂhÆI¼ËÑIÏ+ÂVÈ�à�ý9Æ-Ï+Î�¼PäJÌJÑI¼ËÎCÎI¼ÅÁ÷×ÇÕ
ö 7YRÐ� ÿ
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/ZÎI¿�ÂVÈ+È�ÕâÈÐÏ+ÙG»�Æ�¼ÅÑ�Ì�ÂVÑ#Æ�ÏÐÉËÈ+¼ÅÎg�2¼hàHÙJàæÌ�ÑIÊVÆIÊGÀ�Î-
�Á�ÊáÀ�ÊVÆÛÏ+ÀJÁ�¿�ÉË¼æ¼ÅÀ�ÊG¿�ÙV»²Én»�ÂhÑIÙG¼�×�Õ÷Á�ÏÐÑI¼ËÉ�ÆÛÏ+ÊGÀJÏ+åÖÂRÆ�Ï+ÊVÀ5Æ�ÊÉÖÂV¿�ÎC¼÷¿�Ì�ÎC¼ÅÆ�ÎÅà �TÏÐÀ�ÉË¼÷Á�¼�Þ�Ï+ÉË¼ÅÎÚ×Í¼ÅÉËÊGÃØ¼÷ÃØÊGÑI¼íÎC¿�ÎIÉÅ¼ËÌJÆIÏ+×�ÈÐ¼VÓ,ÑI¼ÅÉË¼ËÀ�ÆuÑI¼ÅÎI¼ËÂVÑIÉn» »�ÂVÎÚÎC¿�ÙGÙG¼ÅÎCÆ�¼ÅÁ ÆI»�ÂhÆ¿�Ì�ÎI¼�Æ�Î,Ï+ÀáÁ�ÏÐÙGÏÐÆ�ÂVÈÍÏÐÀ�Æ�¼ËÙVÑ�ÂhÆI¼ËÁuÉËÏ+ÑCÉË¿�Ï�Æ�Î�Á�¿J¼ÛÆIÊ�Á�Ï+ÑC¼ËÉÅÆ,ÏÐÊGÀ�Ï+åËÂhÆ�ÏÐÊGÀÔ×�ÕáÌ�ÑCÊVÆ�ÊVÀ�Î-ÃÔÂÖÕßÊ�ÉËÉÅ¿�Ñ�3`�l�TÓ¹��·l6Eà
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�Ü»�ÂhÌJÆ�¼ÅÑ0c�à!�TÏÐÀ�ÙGÈ+¼ Î ÞV¼ËÀ�Æ Î �Í¼ËÉ�Æ�Î,Ï+ÀÚÆ�»�¼*V-¼ÖÂVÁJÊG¿JÆ\�Ü»�ÏÐÌ
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ROC PSI46V1

measured cross sections for Single Event Upset
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 1 of run: 1400; voltage: 1.50V→Summary Single Event Upset 0 

ï0ÏÐÙG¿�ÑC¼XcTà	�i�¦�T¿�ÃØÃÄÂVÑCÕÄ»�Ï+Î#Æ�ÊGÙVÑ�ÂVÃØÎÜÊV½��æÆ�¼ÅÎCÆ-Î#Æ�ÑI¿JÉÅÆ�¿JÑI¼ËÎ-ÊGÌf¼ËÑIÂhÆ�¼ÅÁáÏ+ÀÚÌ�ÂVÑIÂVÈ+ÈÐ¼ËÈÍÂhÆ-Â�ÎC¿�Ì�Ì�È�ÕßÞGÊGÈ�ÆnÂVÙV¼ÊV½ØÿGà	c@"¢Âh½\ÆI¼ËÑÚ¼�äTÌfÊGÎI¿JÑI¼øÊV½�ÂV×fÊG¿JÆøÿzþü» Æ�ÊëÂûÌ�ÏÐÊGÀÜ�ªÃ~M�
Ô×f¼ÖÂVÃuà¶º�»J¼@� Î / ÁJÏ+ÎCÆIÑIÏÐ×�¿JÆ�ÏÐÊGÀ�ÎØ½6ÊGÑ¿�ÀJÌ�ÑIÊVÆI¼ËÉ�Æ�¼ËÁM�6Æ�ÊVÌü
ÒÂVÀ�ÁØÌ�ÑIÊVÆI¼ËÉ�Æ�¼ËÁ��©V,êf ÉÅ¼ËÈÐÈ+ÎËÓÇÏÐÀ�ÏÐÆIÏ]ÂVÈÐÈÐÕÛÈ+ÊGÂVÁ�¼ËÁ ö ÏÐÆI»kdTÓTÂhÑI¼-ÎI»�Ê ö À
àiº�»�¼Zï/ï0Î�ÂVÑC¼ÂVÑCÑ�ÂVÀJÙG¼ËÁuÏ+ÀáÂVÑCÑ�ÂÖÕ�ÎZÊh½Üÿ�c4aßþl��à
�ld



cTà���à V-¼ËÎC¿�ÈÐÆIÎ-ÂVÀ�Á�$�Ï+ÎIÉÅ¿�ÎIÎCÏ+ÊGÀ

ï0Ï+ÙG¿JÑI¼gcTà`�©�4V-¼ÖÂhÁ�ÊG¿JÆMÉn»�ÏÐÌ²ç��Tý����l"�ÿ�Ì�ÏðäJ¼ÅÈÒÃÔÂhÌÄ�zc��ßÉËÊVÈ+¿�ÃØÀ�Î¦aD��dÄÑIÊ ö Î[
YÂh½\ÆI¼ËÑæÿzþJà	cß»ø¼�äTÌÍÊVÎI¿�ÑC¼Æ�ÊáÂßÌ�ÑCÊVÆ�ÊGÀ÷×f¼ÖÂhÃ ÊV½,ÿ�c��� âìZå�æhÉËÃ>RzàÛº�»�¼æÀÇ¿�Ã�×f¼ËÑYÊV½�Î ö Ï�Æ�Én»�¼ÅÁøÊ��üÌ�ÏðäT¼ËÈ+Î�Á�¿�¼�Æ�Êj� Î /,ÎÛÏ+Îéÿ��tcTàº�»�¼ÛÌ�Ï�äT¼ËÈ	ÃÄÂVÌ ö ÂVÎ-ÙG¼ËÀ�¼ÅÑ�ÂhÆI¼ËÁ5×ÇÕßÏ+À_�C¼ÅÉÅÆ�ÏÐÀ�Ù�ÉÖÂVÈÐÏ+×�ÑIÂhÆ�ÏÐÊGÀÔÌJ¿�È+ÎC¼ËÎËà

ÉÅÑIÊGÎCÎZÎC¼ËÉÅÆIÏ+ÊGÀJÎ-½6ÊVÑ¾Æ�¼ËÎ#Æ,ÎCÆ�ÑC¿�ÉÅÆI¿�ÑI¼ÅÎ��ªÃ~M�
¾Ï+Àøÿ�d�A , ý ÉÅÃþR[æ��©V-ê4 ÞVÊGÈÐÆ�ÂVÙG¼>��"4
 ¿�ÀJÌ�ÑIÊVÆI¼ËÉ�Æ�¼ËÁ Ì�ÑCÊVÆ�¼ÅÉÅÆ�¼ÅÁ
d7Ë³ÿ ÿ�Ë d d7Ë³ÿ ÿ�Ë dÿGà	c ���Jà`· �Jà	�l� ÿGà	��� dJà`d^��cTÿÿGà	��c �t�Tà`· �TàHþGþ dJà`�Jÿ�� dJà`d�d^�����

�Tà`d ���Jà	� ÿGà�ÿ�c dJàÐÿ���� dJà`d�d��Gþ�·
�Tà	��c ��dJà	� dJà	��dJÿ dJàÐÿ�d�� dJà`d�d��Tÿ�Î�3uÏîÿ�c�»i6
�Tà	c ÿ��Tà`· dJà	���l� dJà	d�c���� dJà`d�d���� Î 3uÏîÿGÿ�»i6

º0ÂV×JÈ+¼�cTà�ÿ��O� Î / ÉËÑCÊGÎIÎ,ÎI¼ÅÉÅÆIÏ+ÊGÀ�Î-½6ÊGÑ�Æ�»J¼MÆI¼ËÎCÆZÎCÆIÑI¿�É�Æ�¿�ÑC¼ËÎ ö ÏÐÆ�»uÌ�ÑCÊVÆ�¼ÅÉÅÆ�¼ÅÁ÷ÂVÀ�Áu¿�À�ÌJÑIÊVÆI¼ËÉÅÆI¼ËÁÕ�iV,êf ÉË¼ËÈÐÈ+ÎÅàßº�»�¼ÔÃØ¼ÖÂhÎI¿�ÑC¼ËÃØ¼ËÀ�Æ�Î ö ¼ÅÑI¼ÔÌf¼ËÑ#½6ÊGÑIÃØ¼ËÁ ö ÏÐÆI»üÂ6Ã~M ×f¼ÖÂVÃ¢ÂRÆMÞhÂVÑCÏ+ÊG¿JÎ�ÎC¿�Ì�Ì�È�Õ÷ÞGÊGÈ�ÆnÂVÙG¼ÅÎËàÚº�»�¼ÎI»�Ï�½\Æ�ÑI¼ÅÙGÏ+Î#Æ�¼ËÑCÎ�»�ÂÖÞG¼M×Í¼Å¼ËÀáÏ+ÀJÏÐÆ�Ï+ÂVÈ+È�ÕæÈ+ÊGÂVÁ�¼ËÁ ö Ï�Æ�»jd�ÊGÑYÿ>�&Î�ÃØ¼ÖÂhÀ�Î�¿�Ì�Ìf¼ËÑ-È+ÏÐÃÄÏ�Æ03 À�Êþ� Î / ÑC¼ËÙGÏÐÎCÆ�¼ÅÑI¼ÅÁÏ+ÀWÐ »�ÊG¿JÑIÎ{6 
�à
�Tÿ



�Ü»�ÂhÌJÆ�¼ÅÑ0c�à!�TÏÐÀ�ÙGÈ+¼ Î ÞV¼ËÀ�Æ Î �Í¼ËÉ�Æ�Î,Ï+ÀÚÆ�»�¼*V-¼ÖÂVÁJÊG¿JÆ\�Ü»�ÏÐÌ
ÉÅÑIÊGÎCÎ,ÎC¼ËÉ�Æ�Ï+ÊVÀ�Î,½6ÊVÑ-ç.��ý��^�l"�ÿÛÏÐÀ±ÿ�dCA , ý ÉÅÃþR[æ��©V-ê4 ×f¼ÖÂhÃ ¿�À�ÌJÑIÊVÆI¼ËÉÅÆI¼ËÁ ÌJÑIÊVÆI¼ËÉÅÆI¼ËÁ

d7Ë³ÿ ÿÌË d d+Ë³ÿ ÿÌË d
Ã~M ��à`�t� dJà`dJÿGÿ�c dJà`d^��c�� dJà	d�d^c���·ÌÎ�3aÏ ÿ��æ»©6
Ã6A ÿVà�cTÿ dJà`dJÿ��Vþ ² ²Ì�ÑIÊVÆIÊGÀ dJà��^��� ² ² ²

º�ÂV×�ÈÐ¼DcTà	�i��� Î / ÉËÑCÊGÎIÎ�ÎI¼ÅÉÅÆ�ÏÐÊGÀ�Î�ÃÄ¼ËÂVÎI¿�ÑC¼ËÁ ö Ï�Æ�»øÆ�»�¼ÄÑI¼ËÂVÁ�ÊG¿JÆ�Én»�ÏÐÌüç��Tý��^�l"éÿßÏ+À²Â5ÌJÑIÊVÆIÊGÀüÂVÀJÁüÂ
ÃÅÄø×f¼ÖÂVÃ ½6ÊGÑ-×fÊVÆ�»uÎ ö Ï�Æ�Én»�ÏÐÀ�ÙÔÁJÏ+ÑI¼ÅÉÅÆIÏ+ÊGÀ�ÎÅà�º�»J¼��©V-ê4 ¢ÉË¼ÅÈ+È+Î ö ¼ËÑC¼éÊGÌf¼ËÑIÂhÆ�¼ÅÁ ö ÏÐÆI»²ÿVà	�W" �ÑÎÛÃØ¼ÖÂhÀ�Î¿�ÌJÌÍ¼ÅÑ,ÈÐÏ+ÃØÏÐÆf3 ÀJÊD� Î /òÑI¼ÅÙGÏ+Î#Æ�¼ÅÑI¼ËÁuÏ+ÀWÐ »JÊG¿�ÑIÎ+6 Õ©²�ÃØ¼ÖÂhÀ�Î-À�Ê�ÃÄ¼ËÂVÎI¿�ÑC¼ËÃØ¼ËÀ�Æ,ÌÍ¼ÅÑC½6ÊGÑCÃÄ¼ÅÁü
�à
½6ÑCÊGÃ Æ�»J¼¸V2ZX�³ÂhÀ�ÁuÆI»�¼ÛÆ�¼ËÎ#Æ�Î#Æ�ÑC¿�ÉÅÆI¿�ÑI¼�ÉËÊG¿�ÈÐÁ5×f¼M¼�äTÌ�È]ÂhÏ+À�¼ÅÁ ö Ï�Æ�»uÎIÈ+ÏÐÙG»�Æ�È�ÕßÁ�Ï´�ã¼ÅÑI¼ËÀ�Æ,È]ÂÖÕVÊG¿JÆ�ÎÅà Î àHÙJàÆI»�¼ÛÉÖÂVÌ�ÂhÉËÏÐÆIÏÐÞV¼YÈ+Ê�ÂVÁJÎÜ½6ÊGÑ¾Æ�»J¼*�©V,êf ¢ÉÅ¼ËÈÐÈ+Î�ÂVÑC¼ÛÀ�ÊVÆ�Æ�»J¼YÎ�ÂVÃØ¼YÏ+Àuç��Tý��^�l"éÿMÂVÀ�ÁÚÆ�»�¼ÛÎC»�ÏÐ½\Æ-ÑC¼ËÙGÏÐÎCÆ�¼ÅÑIÎÅàº�»�ÏÐÎ�ÉÖÂVÀëÉÖÂh¿�ÎI¼áÆ�»�¼áÁ�Ï´�ã¼ÅÑI¼ÅÀÇÆ�ÑC¼ËÎC¿�ÈÐÆIÏ+À�Ùø¼��Í¼ËÉ�Æ�ÎØÊV½-Æ�»�¼áÌ�ÑCÊVÆ�¼ÅÉÅÆIÏ+ÊGÀëÉÖÂhÌ�ÂVÉËÏ�Æ�ÊGÑCÎËàÄ�ÜÊGÀJÉË¼ËÑCÀ�Ï+ÀJÙ±ÆI»�¼Õ�Ï+¼ÅÈ+ÁØÊV½�ç��Tý��^�_"�ÿZÆI»�¼ËÑC¼ ö ÂVÎÜÀJÊéÁ�Ï´�ã¼ÅÑI¼ËÀJÉË¼�ÎC¼Ë¼ÅÀÔ½6ÊGÑiÆ�»�¼,Æ ö ÊMÆèÕTÌf¼ËÎ4�z�T¼ÅÉÅÆÖà©cTàHþJà	��
/ÊV½
Æ�»J¼0V2ZX��à�º�»�¼Õ�Ï+¼ÅÈ+Áñ½6ÊVÑ�Æ�»J¼DV2ZX�ÜÎ ö ÏÐÆI»ûÂVÀ�Á ö ÏÐÆ�»JÊG¿JÆg uý+ ÉÖÂVÌ�ÂhÉËÏÐÆIÊGÑIÎM½6ÊGÑW� Î / Ì�ÑIÊVÆI¼ËÉ�Æ�Ï+ÊVÀ ö ÂhÎ�×Í¼�ÆIÆI¼ËÑéÆI»�ÂVÀ
��dkçßà�º�»�¼ÅÑI¼Å½6ÊVÑI¼�Ï�Æ ö ÂVÎ�ÁJ¼ËÉËÏÐÁ�¼ËÁíÆIÊÔ¿�ÎC¼�Ï+ÀuÆ�»�¼Mô�À�ÂVÈ�V2ZX� ç��Tý��^�l"4�ØÆ�»J¼�Ì�ÑIÊhÆ�¼ËÉ�Æ�¼ÅÁÕ�©V-ê4 ÉË¼ÅÈ+ÈÐÎ½6ÊGÑ�ÆI»�¼�Æ�ÑIÏÐÃ ×�Ï�Æ�ÎÛÂVÀJÁ±ÆI»�¼�ÃÔÂVÎCóí×�Ï�ÆÛÏ+Àø¼ÖÂVÉn»ñç¦/f��à	º�»�¼ØÑI¼ÅÙGÏ+Î#Æ�¼ËÑCÎÛÊV½ÜÆI»�¼�ÙGÈ+ÊG×�ÂVÈ�$-ê'�ÜÎéÂhÑI¼ØÂVÈ+ÎCÊÌ�ÑCÊVÆ�¼ÅÉÅÆI¼ËÁ ö ÏÐÆI»ûÉÖÂVÌ�ÂhÉËÏÐÆIÊGÑIÎÅà �TÏ+ÀJÉË¼ ö ÑIÏ�Æ�ÏÐÀ�Ù5ÆIÊíÆ�»�¼ßÁ�ÂhÆnÂ÷ÂVÀJÁüÆ�Ï+ÃØ¼ÔÎ#ÆnÂVÃØÌü×�¿i�ã¼ÅÑIÎæÏ+ÎéÃÄÊGÑC¼ÄÆIÏ+ÃØ¼ÉÅÑIÏÐÆIÏ+ÉËÂVÈÍÁJ¿�ÑIÏÐÀ�Ù�Â�ÑI¿�ÀJÀ�Ï+À�ÙéÉËÊGÈÐ¿�ÃÄÀÚÁJÑ�ÂVÏÐÀ
Ó�ÆI»�¼ËÎC¼ÛÃÄ¼ÅÃÄÊGÑ#ÕØÉË¼ËÈÐÈ+Î�ÂhÑI¼�¿�ÀJÌ�ÑIÊVÆI¼ËÉ�Æ�¼ËÁãà�êZÀÇÕ ö ÂÖÕáÂ�ÎIÃÄÂVÈ+È½6ÑIÂVÉÅÆIÏ+ÊGÀáÊV½�ÉËÊGÑCÑI¿�ÌTÆ-Á�ÂhÆnÂ�Ï+Î-ÂhÉËÉË¼ÅÌJÆnÂh×�È+¼hà
èO YÚ\ wº óïßià\ö<ö ¯)§Q½QàôÃ+ª¬éT¼ Ãw§©ã�É4Ã+ªfÇ ÝÈÃ+½�¯�ã#§QÃ+¨.ª

ï�ÊGÑ�Æ�»J¼�ÎC»�ÏÐ½\Æ,ÑI¼ÅÙGÏ+Î#Æ�¼ÅÑIÎ-Æ�»�¼�ÂVÎCÕ�ÃØÃÄ¼�Æ�Ñ#ÕáÑI¼ËÈ+ÂhÆ�¼ÅÁuÆIÊØÆI»�¼MÎ ö ÏÐÆIÉn»�Ï+ÀJÙÔÁ�ÏÐÑI¼ËÉ�Æ�ÏÐÊGÀUd+Ë³ÿ�æTÿÌË d�ÏÐÎ-½6ÊVÑ,ÆI»�¼Î#ÆnÂVÀ�Á�ÂVÑIÁéï/ï0Î�ÂVÌ�Ì�ÑCÊzäTÏÐÃÔÂhÆI¼ËÈ�ÕX��c�ÉËÊGÃØÌ�ÂVÑC¼ËÁMÆ�ÊZÂV×ÍÊV¿JÆF����½6ÊGÑ	ÆI»�¼�ÌJÑIÊVÆI¼ËÉÅÆI¼ËÁæï0ï0ÎËà�ýèÀ�ÆI»�¼ÜÉËÂVÎI¼�ÊV½�ÆI»�¼
V2ZX�üÆ�»�¼-ÂhÎCÕ�ÃÄÃØ¼ÅÆIÑCÕ�d7Ë³ÿ�æTÿÌË d,Ï+Î0½6ÊVÑoÃ A ÑIÊG¿JÙG»�ÈÐÕÄÿ���d�½6ÊVÑ0Æ�»�¼�¿JÀ�Ì�ÑIÊhÆ�¼ËÉ�Æ�¼ÅÁÔï/ï�ÎËà0º�»J¼�ÃÄ¼ËÂVÎI¿�ÑC¼ËÁÂVÎ#Õ�ÃÄÃØ¼ÅÆIÑCÕüÉÅÊG¿�ÈÐÁî×f¼ÚÏ+À�ÆI¼ËÑIÌJÑI¼ÅÆI¼ËÁ ö ÏÐÆI»ëÆI»�¼áÁ�Ï��Í¼ËÑC¼ËÀ�Æ�ÃØÊG×�Ï+ÈÐÏÐÆIÏ+¼ËÎMÊV½-Æ�»J¼u»JÊGÈ+¼ÅÎ�ÂVÀ�Áë¼ËÈÐ¼ËÉÅÆIÑIÊGÀJÎØÏÐÀ
�TÏEàßê�ÉÅÉËÊGÑCÁ�Ï+ÀJÙ5Æ�Ê(�TåË¼U3]���l6iÆ�»�¼ÄÃÄÊV×�Ï+ÈÐÏÐÆèÕu½6ÊGÑY�9AûÏ+ÎØÿ��tclduÉÅÃþRqæ�"�ÎMÉËÊGÃØÌ�ÂVÑC¼ËÁ²ÆIÊU�tclduÉÅÃþRqæ�"�ÎÛ½6ÊGÑ»�ÊVÈ+¼ËÎÅà5º�»J¼ßÉËÊGÀJÎI¼��Ç¿�¼ÅÀ�ÉË¼ÚÊh½�Æ�»�¼ÔÂVÎCÕ�ÃØÃÄ¼�Æ�ÑCÕ±ÏÐÎ�Á�Ï´�ã¼ÅÑI¼ÅÀÇÆ�½6ÊGÑÛÆ�»�¼Øô�ÞG¼1�iV,êf ÉË¼ÅÈ+È+ÎMÌf¼ËÑ�ç¦/0�ÝÏÐÀÆI»�¼1V2ZX��à/ýèÀüÆ�»J¼ÚÉÖÂVÎC¼ÚÊV½-Æ�»�¼ßÃÄÂVÎCóñ×�Ï�ÆÖÓ ö »�ÏÐÉn»ëÏ+Î�¿�ÎC¼ËÁûÆ�Ê÷¼ÅÀ�ÂV×�ÈÐ¼�æhÁJÏ+Î�Âh×�È+¼ÔÆI»�¼ßÌ�ÏðäT¼ËÈ�Ó¦díÃØ¼ÖÂhÀ�Î¼ÅÀ�ÂV×�ÈÐ¼ËÁ ÂVÀ�Á ÿ5ÃØ¼ÖÂVÀJÎæÁ�Ï+ÎIÂV×�È+¼ÅÁ
àëº�»�¼ËÑC¼Å½6ÊGÑC¼uÆI»�¼jd7Ë³ÿáÎ ö Ï�Æ�Én»�ÏÐÀ�Ù²ÁJÏ+ÑI¼ÅÉÅÆIÏ+ÊGÀ ö »�ÏÐÉn» Á�ÏÐÎ�ÂV×JÈ+¼ËÎæÆI»�¼Ì�ÏðäT¼ËÈ	Ï+Î�ÃØÊGÑC¼YÌ�ÑIÊG×�ÂV×�È+¼hà�Ì�Ê�ÊGÎCÏ+À�ÙæÎCÏ+À�ÙGÈÐ¼YÌ�Ï�äT¼ÅÈ+Î-Ï+Î�ÊGÀJÈÐÕÚÂ�ÃØÏ+À�ÊGÑÜÊGÌÍ¼ÅÑ�ÂhÆIÏ+ÊGÀ�ÂVÈãÌ�ÑCÊG×�ÈÐ¼ËÃuàÒº�»�¼�ÃØÊGÑC¼ÎC¼ËÑIÏÐÊG¿�Î�Ì�ÑIÊV×�È+¼ÅÃ ÊV½Í¼ËÀ�ÂV×JÈ+Ï+ÀJÙ�ÂÛÀ�ÊGÏÐÎCÕæÌJÏ�äT¼ËÈõÏ+ÎiÎC¿�Ì�Ì�ÑC¼ËÎIÎC¼ËÁ
à.�ÜÊGÀJÉË¼ËÑCÀ�Ï+ÀJÙ�Æ�»J¼,ÆIÑIÏ+Ã¶×�ÏÐÆIÎ�dMÃØ¼ÖÂVÀJÎ�ÀJÊVÆÆIÑIÏ+ÃØÃØ¼ËÁíÂhÀ�Áûÿ�ÃØ¼ÖÂVÀ�ÎZÆ�ÑIÏÐÃÄÃØ¼ËÁãà�º�ÑIÏ+ÃØÃØÏ+À�ÙØÈ+Ê ö ¼ËÑIÎZÆ�»�¼éÆI»�ÑI¼ÅÎI»�ÊVÈ+Á
àYº�»�ÏÐÎ�ÃØ¼ÖÂVÀ�ÎZÆ�»�ÂhÆZÆ�»�¼æÃØÊGÑC¼Ì�ÑCÊG×�ÂV×JÈ+¼�Î ö ÏÐÆ�Én»JÏ+À�ÙÚÁ�ÏÐÑI¼ÅÉÅÆ�ÏÐÊGÀíÈÐÊ ö ¼ËÑCÎ�Æ�»�¼�ÆI»�ÑI¼ÅÎI»�ÊVÈ+ÁøÂVÀ�ÁøÉËÂV¿�ÎI¼ÅÎ�ô�À�ÂVÈÐÈÐÕuÃØÊGÑI¼W$X�2Z4ÌëÑI¼ÅÎI¼ÅÆIÎMÂVÀ�ÁÉÅÊGÑIÑC¼ËÎIÌfÊGÀ�ÁJÏ+À�Ù5Á�ÂhÆnÂuÈ+ÊGÎCÎD���T¼ËÉ�ÆÖà cTà�ÿ�
�àÚì,¼ËÀ�ÉÅ¼ÔÆ�»J¼ÔÂVÎ#Õ�ÃÄÃØ¼ÅÆIÑCÕøÏ+ÎMÏ+ÀøÆ�»J¼ÔÉÖÂhÎI¼ÔÊh½¾Æ�»�¼�Æ�ÑCÏ+Ã ×JÏÐÆ�Î�ÂÁ�ÏÐÎ�ÂVÁTÞVÂhÀÇÆ�ÂVÙG¼hà�º�»J¼MÏÐÁ�¼ÖÂ�½6ÊGÑ¾ÆI»�¼ÛÀ�¼�ä�Æ0V2ZX� ÎC¿�×�ÃØÏ+ÎIÎCÏ+ÊGÀÚÏÐÎ�Æ�Ê�Ï+ÃØÌ�È+¼ÅÃÄ¼ÅÀ�Æ��C¿�Î#ÆZÊVÀ�¼ÛÃÄÊGÑC¼YÏ+À�ÞG¼ÅÑCÆI¼ËÑÌf¼ËÑ�Æ�ÑCÏ+Ã ×�ÏÐÆ¾ÆIÊ�ÎCÆ�ÊVÑI¼YÆ�»�¼ÛÊGÌJÌÍÊGÎCÏÐÆI¼YÈ+ÊGÙGÏÐÉ�ÎCÆ�ÂhÆ�¼MÂVÀJÁ5×f¼ËÀ�¼�ô�Æ-½6ÑIÊGÃ Æ�»�¼MÂVÎ#Õ�ÃÄÃØ¼ÅÆIÑCÕGàiêZÌ�Ì�ÈÐÕ�ÏÐÀ�Ù�Æ�»�ÏÐÎÆI»�¼ÛÉËÊGÀ�ÎC¼��Ç¿�¼ÅÀ�ÉË¼ÅÎ�ÊV½0Âk� Î /òÉËÊV¿�È+Áá×f¼MÑC¼ËÁ�¿JÉË¼ËÁãà

���



cTà���à V-¼ËÎC¿�ÈÐÆIÎ-ÂVÀ�Á�$�Ï+ÎIÉÅ¿�ÎIÎCÏ+ÊGÀ
è2 �Ú0 z� «@¨.ö<¥f£F½üÃ°ß©¨.ª ¨gk�Ò £¦ªfòÔÓ�Õ
�ÜÊGÃÄÌ�ÂVÑIÏÐÀ�Ù�ÆI»�¼YÉËÑCÊGÎIÎ�ÎC¼ËÉÅÆIÏ+ÊGÀJÎÜ½6ÊGÑÜÆI»�¼4V2ZX�·ÊV½ c�d�dW u¼�"XæRÉYÌ�ÑIÊVÆIÊGÀ�Î ö Ï�Æ�»áþ�d�dW 5¼�"4æhÉ	Ã M �Yd7Ë³ÿ�
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comparison of tilted and not tilted test structure
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à-ï�ÊGÑ-Æ�»JÏ+Î,ÑI¼ÖÂhÎIÊGÀuÆ�»�¼¸V2ZX��Óf×J¿�ÃÄÌ5×ÍÊVÀ�Á�¼ËÁ5Æ�ÊßÂÁ�¼ËÁ�ÏÐÉÖÂhÆI¼ËÁßÎCÏ+À�ÙVÈ+¼\V2ZX�%ÎI¼ËÀJÎIÊGÑÅÓ ö ÂhÎ¾ÙGÈ+¿J¼ËÁÔÊVÀÚÂéÎIÌf¼ËÉÅÏ]ÂVÈfÉn»�ÏÐÌßÉÖÂVÑCÑIÏÐ¼ËÑËà0º�»�Ï+ÎÜçiÑCÏ+À�Æ�¼ÅÁ1�ÜÏ+ÑCÉË¿�Ï�ÆOS�Ê�ÂVÑIÁ
�Eç��OS2
 ö ÂVÎØÁ�ÏÐÑI¼ËÉ�Æ�È�ÕüÉËÊVÀ�À�¼ËÉ�Æ�¼ÅÁ%Æ�ÊøÆ�»�¼ÚÆI¼ËÎCÆI×ÍÊGÂVÑIÁ
à º�»�¼uÃ�¿�ÈÐÆIÏ¾Ì�¿�ÑCÌÍÊVÎI¼áº�¼ÅÎCÆI×ÍÊ�ÂhÑIÁ¤�6ºTS2
æ¿�ÎI¼ÅÁÂVÈ+ÈÐÊ ö Î�Æ�»�¼YÊVÌÍ¼ÅÑ�ÂhÆIÏ+ÊGÀßÊh½�ÆI»�¼XV2ZX� ö ÏÐÆI»üæ ö ÏÐÆI»�ÊG¿JÆ¾ºTS2 ÊGÑÜÆ�»J¼YÃÄÊ�Á�¿�ÈÐ¼�Ï+ÀÄÞVÂhÑIÏ+ÊV¿�Î¾ÉËÊVÀJô�ÙG¿�ÑIÂhÆ�ÏÐÊGÀ�Î
�2ÃØÊGÑI¼ØÁ�¼ÅÆ�ÂVÏ+ÈÐÎÛÏ+À±��¼ËÉÅÆËà���à���
PàuïõÊVÑ�ÊGÌf¼ËÑIÂhÆ�ÏÐÀ�ÙáÆ�»�¼kV2ZX� ö ÏÐÆ�»±Æ�»�¼Äº�ÊVóV¼ËÀøS�ÏÐÆ¸ âÂVÀ�ÂhÙG¼ËÑ�Én»�Ï+Ì
Ó�Æ�»�¼ºTS2 ö ÂVÎ�ÃØÊG¿�À�ÆI¼ËÁñÊVÀüÂáÎI¼ËÌ�ÂVÑ�ÂhÆI¼ßç��OS¬ÏÐÀÇÆIÑIÊ�Á�¿�ÉÅ¼ËÁ±×Í¼�Æ ö ¼Å¼ËÀûÉn»�ÏÐÌñÉÖÂhÑIÑIÏÐ¼ËÑMÂVÀ�Á±Æ�»�¼�Æ�¼ÅÎCÆI×ÍÊ�ÂhÑIÁ
à
ZYÀ±Æ�»�ÏÐÎ�ÌJÑIÊzÞ�Ï+ÎIÏÐÊGÀ�ÂVÈiÎC¼ÅÆ�¿JÌñÆ�»�¼ØÆ�ÑIÂVÉË¼ÄÈ]ÂÖÕGÊG¿TÆ�ÂVÀJÁñÆ�»�¼ÅÑI¼�½6ÊGÑI¼ØÆ�»�¼ÄÌÍ¼ÅÑC½6ÊGÑCÃÔÂVÀJÉË¼ØÈ+Ï+óh¼�ÎIÏ+ÙVÀ�ÂVÈiÁ�¼ËÈ+ÂÖÕTÎÂVÀ�Á÷ÉËÑCÊGÎIÎ#ÆnÂVÈÐó5»�ÂzÞV¼�À�ÊVÆY×f¼Ë¼ÅÀ±ÏÐÀ�ÞG¼ËÎ#Æ�ÏÐÙ�ÂhÆ�¼ÅÁ÷¿�À�Á�¼ÅÑYÑI¼ËÂVÈ+ÏÐÎCÆ�ÏÐÉ�ÉÅÊGÀ�Á�Ï�Æ�ÏÐÊGÀ�ÎËàYýèÀ�ÞV¼ËÎCÆIÏ+Ù�ÂRÆ�Ï+ÀJÙÚÌ�ÑIÊVÆIÊVÆèÕ�ÌÍ¼ÃÄÊ�Á�¿�ÈÐ¼ËÎ�ÂVÀJÁÚÁ�¼ËÃØÊGÀ�Î#Æ�Ñ�ÂRÆ�Ï+ÀJÙ�Æ�»�ÂhÆÜÆ�»�¼Y¿�ÌÚÆIÊØÁ�ÂhÆ�¼��C¿JÎCÆ�Æ�»J¼ËÊGÑC¼ÅÆ�ÏÐÉÖÂVÈãÁ�¼ËÎCÏ+ÙGÀáÏ+ÎÜÑI¼ÖÂhÈ+ÈÐÕÄÂV×JÈ+¼�ÆIÊ�½6¿�ÈÐô�ÈÐÈÆ�»�¼ÚÑC¼��Ç¿�Ï+ÑC¼ËÃØ¼ËÀ�Æ�Î ö ÂVÎØÂVÀëÏ+ÃØÌÍÊVÑCÆnÂhÀÇÆ�ÃÄÏÐÈ+¼ËÎ#Æ�ÊGÀJ¼ÔÊGÀûÆ�»J¼ ö ÂÖÕüÆ�Ê÷ÆI»�¼ÚÌ�Ï�äT¼ÅÈ�Á�¼ÅÆI¼ËÉÅÆIÊGÑËàñº�»�¼uô�À�ÂVÈÁ�¼ËÎCÏ+ÙGÀáÊV½�Æ�»�¼Y×�ÂVÑIÑC¼ËÈ	ÃØÊTÁ�¿JÈ+¼�ÁJ¼ËÎIÉÅÑIÏÐ×Í¼ÅÁ5ÏÐÀU�Ü»�ÂVÌJÆ�¼ÅÑ,þ�ÏÐÀ�ÉËÈÐ¿�Á�¼ÅÎ-ÂVÈ+ÈfÆ�»�¼YÉn»�ÂhÀ�ÙG¼ËÎ,À�¼ÅÉË¼ËÎCÎ�ÂVÑ#ÕáÁ�¿�¼YÆ�ÊÆ�»�¼ÛÑI¼ÅÎI¿�È�Æ�Î�½6ÑIÊVÃ Æ�»J¼ÛÆI¼ËÎ#Æ�Î,Á�ÊGÀ�¼ ö ÏÐÆI»ÚÆ�»�¼ÛÌ�ÑCÊVÆ�ÊVÆèÕ�Ìf¼ÛÃÄÊ�Á�¿�ÈÐ¼ËÎËàýèÀâï0Ï+ÙV¿�ÑI¼*�Jà�ÿéÂ�Ì�»�ÊhÆ�ÊÔÊh½/ÊGÀ�¼MÊV½�Æ�»�¼MÌ�ÑIÊhÆ�ÊVÆèÕ�Ìf¼�ÃØÊTÁJ¿�È+¼ÅÎ,ÏÐÎ-ÎI»�Ê ö À
à�ý9Æ ö ÂhÎ,ÆI»�¼Mô�ÑIÎCÆ�ÂhÆCÆ�¼ËÃØÌJÆÆ�ÊMÊGÌÍ¼ÅÑ�ÂhÆI¼�ÂhÀÔ¼ËÀJÎI¼ËÃé×�È+¼,ÊV½Òÿ��*V2ZX�ÜÎ¾ÂhÎIÎI¼ÅÃ�×�ÈÐ¼ËÁÄÆIÊéÂMÃÄÊ�Á�¿�ÈÐ¼Và�º�»�¼�¿�ÎC¼ËÁÔç.��ý��^�l"�ÿ0V2ZX�ÜÎÜÀ�¼Å¼ËÁ�¼ÅÁÂVÁ�Á�Ï�Æ�Ï+ÊVÀ�ÂVÈ¦�íÉÖÂhÌ�ÂVÉËÏ�Æ�ÊGÑCÎ�½6ÊGÑ�ÊGÌf¼ËÑ�ÂRÆ�Ï+ÊVÀ
àâº�»�ÑC¼Ë¼ß½6ÊGÑMÆ�»�¼ÔÁ�¼ËÉÅÊG¿�Ì�ÈÐÏ+À�Ù÷ÂhÀ�Áüô�ÈÐÆI¼ËÑCÏ+À�Ù5ÊV½�Æ�»�¼ÔÎI¿�Ì�ÌJÈÐÕÌÍÊ ö ¼ËÑ�ÂVÀ�Á±ÊGÀ�¼�½6ÊGÑYÎI¿�ÌJÌ�ÑI¼ÅÎIÎIÏÐÀ�ÙâÆI»�¼ÄÊVÎIÉËÏÐÈ+È+ÂhÆ�ÏÐÊGÀ�Î�ÉËÂV¿�ÎC¼ËÁñ×�Õ±ÂáÁ�¼ËÎCÏ+ÙGÀ²¼ËÑCÑIÊGÑþ�z��¼ËÉÅÆËà���àÐÿ�
�àØýèÀ±ÆI»�Ï+ÎÊG×�ÎIÊVÈ+¼ÅÆI¼ÚÁ�¼ËÎCÏ+ÙGÀûÆI»�¼Ú×ÍÊVÀ�Á�ÂV×�ÈÐ¼ßÉÖÂhÌ�ÂVÉËÏ�Æ�ÊGÑCÎ ö ¼ÅÑI¼áÎIÊVÈ+Á�¼ÅÑI¼ËÁëÊGÀûÆI»�¼á×�ÂVÎI¼ÚÌJÈ]ÂhÆI¼ÚÂVÀ�ÁëÉËÊVÀ�À�¼ËÉ�Æ�¼ÅÁ Æ�ÊÆ�»�¼¸V2ZX�ÜÎ�×�ÕâÁJÏ+ÑI¼ÅÉÅÆ ö Ï+ÑC¼�×fÊGÀ�Á�ÎÅàZº�»J¼�ÊGÈ+Áu×�ÂVÎC¼éÌ�È+ÂhÆ�¼MÁ�¼ÅÎIÏ+ÙVÀ�¼ËÁâ½6ÊVÑ,ÆI»�¼�ç��Tý���þÄÊ��ã¼ÅÑIÎ0�ÄÌ�ÂVÁJÎZ½6ÊGÑÉÖÂVÌ�ÂhÉËÏÐÆIÊGÑIÎ¾½6ÊVÑ¾¼ÖÂVÉn»UV2ZX��à�º�»�¼*V2ZX�ÜÎ-»�ÂÖÞG¼M×Í¼Å¼ËÀu×�¿�ÃØÌá×ÍÊGÀJÁ�¼ËÁáÆ�ÊØÂ�ÎI¼ÅÀ�ÎIÊVÑZÊV½�Æ�»J¼�ô�À�ÂVÈ	Á�¼ÅÎIÏÐÙGÀ
àïõÊVÑ�Æ�»�¼�ÊVÆI»�¼ËÑÛÉÅÊGÃÄÌfÊGÀ�¼ÅÀ�Æ�ÎÛÊV½iÆ�»�¼�Ì�ÑCÊVÆ�ÊhÆèÕTÌf¼�ÃÄÊ�Á�¿�ÈÐ¼�È+ÏÐóV¼�ÆI»�¼æÌÍÊ ö ¼ËÑMÉÖÂV×JÈ+¼VÓ
ÆI»�¼>&ÛÂVÌJÆ�ÊVÀ±ÉËÂV×�ÈÐ¼VÓÆ�»�¼Ûì\$�ý�ÂhÀ�ÁßÆ�»�¼Y×�ÂVÎI¼YÌ�È+ÂhÆ�¼�Ì�ÑI¼ÅÉË¿�ÑCÎIÊGÑ¾ÞV¼ËÑIÎCÏ+ÊGÀJÎ ö ¼ÅÑI¼Û¿�ÎI¼ÅÁ
àiº�»�¼Û×�ÂVÎC¼YÌ�È]ÂhÆI¼ ö ÂVÎ,ÂVÈ+ÑC¼ÖÂVÁTÕÄÉÅ¿JÆ�½6ÊGÑÆ�¼ËÎ#Æ�ÏÐÀ�Ù�Æ�»�¼�ÃÄ¼ÅÉn»�ÂVÀ�ÏÐÉÖÂVÈÍÎCÆnÂh×�Ï+ÈÐÏÐÆèÕØÏ+ÀÔÆ ö Ê�ÎCÆIÑIÏ+Ìf¼ËÎ ö ÏÐÆ�»ßÆI»�¼�ô�À�ÂVÈ ö Ï+ÁTÆ�»
àÒê ö ÊGÑCó�ÏÐÀ�ÙæºTS2 ö ÂVÎ�À�ÊVÆÂzÞhÂVÏÐÈ]ÂV×JÈ+¼�ÂhÆYÆ�»�ÏÐÎ�Æ�ÏÐÃÄ¼hà�º�»J¼ËÑI¼�½6ÊGÑI¼æÆI»�¼æÎIÏÐÙGÀ�ÂVÈ/ÁJÏ+ÎCÆIÑIÏÐ×�¿JÆ�ÏÐÊGÀ ö ÂVÎÛÁ�ÊGÀJ¼ØÌ�ÂVÎIÎCÏÐÞG¼ÅÈÐÕâ×ÇÕ÷ÂÔÆ�¼ËÃØÌfÊGÑ�ÂVÑ#ÕÌ�ÂhÆ�Én» ö »�ÏÐÉn» ö ÂVÎ ö ÏÐÑI¼¾×fÊGÀ�ÁJ¼ËÁ
à/º�»J¼�ÃÄÏÐÎIÎIÏÐÀ�Ù�ºTSO ö ÂVÎiÀ�ÊYÑC¼ËÎCÆIÑIÏÐÉÅÆ�ÏÐÊGÀ�ÎCÏ+À�ÉÅ¼¾Æ�»�¼ÜÆI¼ËÎ#Æ�×fÊ�ÂVÑIÁØÂVÈÐÈ+Ê ö ÎÆ�ÊÚ»�ÂÖÞG¼æ½6¿�ÈÐÈ0ÉÅÊGÀ�Æ�ÑIÊVÈ/ÊzÞG¼ËÑYÆI»�¼æÃÄÊ�Á�¿�ÈÐ¼Và Î ÞG¼ËÀøÆ�»J¼æ×Í¼ÅÙGÏ+À�ÀJÏ+À�ÙÚÊV½iÆI»�¼æÃÄÊ�Á�¿�ÈÐ¼éÑC¼ÖÂVÁ�ÊV¿JÆ ö ÂhÎM¿JÀ�Á�¼ËÑÉËÊGÀ�Æ�ÑCÊGÈ�à±º�»�¼áÃØÊTÁ�¿JÈ+¼ÔÑC¼ÖÂVÁJÊG¿JÆ�Ï+ÎéÎCÆnÂhÑCÆ�¼ÅÁë×ÇÕñÆ�»�¼áÂVÌJÌÍ¼ËÂVÑ�ÂVÀJÉË¼ÚÊV½-Æ�»J¼ßÆ�ÊGóh¼ËÀîÎIÏ+ÙVÀ�ÂVÈ¾ÂRÆ�Æ�»�¼ßô�ÑIÎCÆ
V2ZX� ÊV½�ÆI»�¼âÃØÊTÁJ¿�È+¼hà ÏZÊVÑIÃÄÂVÈ+È�ÕñÆ�»J¼5Æ�ÊVóV¼ËÀ%Ì�ÂVÎIÎIÂVÙG¼5Ï+ÎØÂV¿JÆIÊGÀ�ÊGÃØÊG¿�ÎCÈÐÕûÏÐÀ�ÏÐÆIÏ]ÂhÆI¼ËÁë×�ÕîÆI»�¼âºTSO 
�z�T¼ÅÉÅÆÖà¾þJàÐÿVà þ^
Pà¬ï�Ï+À�ÂVÈÐÈÐÕûÆI»�¼øÃÄÏÐÎIÎIÏÐÀ�ÙüºTS2 ÆI¿�ÑIÀ�¼ÅÁ ÊG¿JÆÚÆ�Êû×f¼øÂVÀ ÂVÁJÞhÂVÀ�Æ�ÂVÙG¼â½6ÊGÑÄÆ�»�¼÷ÉÅÑIÊGÎCÎCÆnÂhÈ+óÃÄ¼ËÂVÎI¿�ÑC¼ËÃØ¼ËÀ�Æ�ÎÅà'e Ï�Æ�»áÆ�»�¼�Ì�ÑIÊhÆ�ÊVÆèÕ�Ìf¼éÃØÊTÁ�¿JÈ+¼ËÎ�ÆI»�¼�½6¿�ÈÐÈ
½6¿�À�É�Æ�Ï+ÊVÀ�ÂVÈ+Ï�ÆèÕÚÊV½iÂØÉËÊGÃØÌ�ÈÐ¼ÅÆ�¼ÛÃØÊTÁJ¿�È+¼Û»�ÂVÎ

��·



�Ü»�ÂhÌJÆ�¼ÅÑ\�Tà Ì�ÂV×fÊGÑ�ÂhÆIÊGÑCÕÔýèÀ�ÞG¼ËÎ#Æ�ÏÐÙ�ÂhÆ�ÏÐÊGÀ�Î ö ÏÐÆI»uçiÑCÊVÆ�ÊhÆèÕTÌf¼� 5Ê�Á�¿�È+¼ÅÎ

ï0ÏÐÙG¿�ÑC¼4�Jà�ÿ��Òê Ì�ÑIÊVÆIÊVÆèÕ�ÌÍ¼ÛÃØÊTÁJ¿�È+¼YÂhÎIÎI¼ÅÃ�×�ÈÐ¼ËÁ ö ÏÐÆI»±ÿ��Øç��Tý����l"�ÿ�V2ZX�ÜÎ,ÂVÀ�ÁuÂ�ô�À�ÂVÈ	ÎC¼ËÀ�ÎCÊGÑËà�ï�ÑIÊGÃÆI»�¼÷ÌÍÊ ö ¼ËÑßÉËÂV×�ÈÐ¼VÓ-Æ�»�¼M&ÛÂVÌTÆ�ÊGÀ ÉËÂV×�È+¼hÓ�Æ�»�¼÷ì\$�ýØÂVÀ�Á·Æ�»J¼÷×�ÂVÎI¼âÌ�È]ÂhÆI¼íÌ�ÑC¼ËÈ+ÏÐÃÄÏÐÀ�ÂVÑ#ÕüÞG¼ÅÑIÎIÏÐÊGÀ�ÎáÂVÑC¼¿�ÎC¼ËÁ
à.�TÏÐÀ�ÉË¼�À�ÊæºTS2 ö ÂhÎ-ÂzÞhÂVÏÐÈ]ÂV×JÈ+¼VÓ�ÆI»�¼�ÎIÏÐÙGÀ�ÂVÈÍÁ�Ï+Î#Æ�ÑCÏ+×�¿JÆIÏ+ÊGÀ ö ÂhÎ�Á�ÊGÀ�¼�×�Õ ö Ï+ÑI¼�×ÍÊGÀJÁ�Ï+À�ÙJà/ýèÀßÆ�»�ÏÐÎÊG×JÎIÊGÈÐ¼ÅÆ�¼YÁJ¼ËÎIÏÐÙGÀ
Ó�ÆI»�¼YÉÖÂVÌ�ÂVÉËÏ�Æ�ÊGÑCÎ¾½6ÊGÑ�Á�¼ËÉÅÊG¿�Ì�ÈÐÏ+À�Ù�ÆI»�¼ÛÌÍÊ ö ¼ËÑ-ÎI¿JÌ�Ì�È+ÏÐ¼ËÎ�ÊV½�Æ�»J¼XV2ZX�ÜÎ ö ¼ËÑC¼�ÃØÊG¿�À�ÆI¼ËÁÊGÀáÆ�»J¼M×�ÂVÎI¼ÛÌ�È+ÂhÆ�¼>�6ÉËÊGÃØÌ�ÂVÑC¼*�T¼ËÉ�ÆÖàõþJà�ÿ�
�à
×f¼Ë¼ÅÀâÆ�¼ÅÎCÆ�¼ÅÁ÷ÂhÆ,Æ�»�¼Mô�ÑIÎ#ÆZÆIÏ+ÃØ¼Và¾ýèÀâÌ�ÂVÑ�ÂhÈ+È+¼ÅÈãÆ�ÊØÆ�»�¼MÉËÊVÃÄÃØÏ+ÎCÎIÏ+ÊVÀ�Ï+À�ÙæÊh½/Æ�»�¼�Ì�ÑIÊhÆ�ÊVÆèÕ�Ìf¼�ÃØÊTÁJ¿�È+¼ÅÎ,ÆI»�¼ÆI¼ËÎCÆI×ÍÊGÂVÑIÁëÂVÀJÁñÆ�»�¼Äô�ÑIÃ ö ÂVÑC¼Ô½6ÊGÑÛÆ�»�¼Úï0çgIYê*,MÊVÀüÏÐÆ�»�ÂÖÞG¼Ú×f¼Ë¼ÅÀëÂVÁ�ÂVÌJÆI¼ËÁûÂhÀ�Áû¿�Ì�ÙGÑIÂVÁ�¼ÅÁü½6ÊGÑ�ÆI»�¼ÊGÌf¼ËÑIÂhÆ�ÏÐÊGÀ ö ÏÐÆI»âÂæÃØÊTÁJ¿�È+¼hàê�ÀJÊVÆ�»�¼ÅÑÔÂhÎIÌf¼ËÉÅÆØÊV½,Æ�»J¼5Ì�ÑCÊVÆ�ÊhÆèÕTÌf¼áÃÄÊ�Á�¿�ÈÐ¼ßÌ�ÑCÊTÁ�¿JÉÅÆ�ÏÐÊGÀ ö ÂhÎØÆI»�¼ÚÆ�¼ËÎ#ÆÔÊh½ZÆI»�¼uÂVÎIÎC¼ËÃ�×�È�ÕûÈ+ÏÐÀ�¼Vàº�»�¼æÁJ¼ËÁ�ÏÐÉÖÂhÆI¼ËÁ±ÂVÎIÎC¼ËÃ�×JÈÐÕ5È+Ï+ÀJ¼ ö ÂVÎYÎI¼�ÆÛ¿�Ìí½6ÊGÑ�ÆI»�¼�ÃÄÂVÎIÎ�ÌJÑIÊ�Á�¿�ÉÅÆIÏ+ÊGÀ÷Êh½ÒÆ�»�¼æ×�ÂhÑIÑI¼ÅÈ0ÃØÊTÁJ¿�È+¼ÅÎW35��þl6Eàï�¿�Ñ#Æ�»�¼ÅÑIÃØÊGÑI¼ØÂVÌ�ÌJÑIÊGÌ�ÑCÏ]ÂhÆI¼�Æ�¼ÅÎCÆ�Ì�ÑIÊ�ÉË¼ÅÁ�¿�ÑI¼ÅÎ�½6ÊGÑÛÌ�ÂhÑCÆ�È�Õ÷ÂVÎCÎI¼ÅÃ�×�È+¼ÅÁñÃØÊTÁJ¿�È+¼æÉÅÊGÃÄÌfÊGÀ�¼ÅÀ�Æ�ÎM¼VàAÙ�àÄÆI»�¼×�ÂhÑI¼>V2ZX��²èÎC¼ËÀ�ÎCÊGÑ�ÎIÂVÀ�Á ö ÏÐÉn»
Ó�Æ�»�¼Øì0$�ýZ¼��Ç¿�ÏÐÌ�ÌÍ¼ÅÁ ö Ï�Æ�»øÌ�ÂVÎCÎIÏÐÞV¼ÄÉÅÊGÃØÌÍÊGÀJ¼ËÀ�Æ�ÎÅÓ�ÆI»�¼�ºTS2 ÂVÀJÁ±ÆI»�¼ÎCÏ+ÙGÀ�ÂhÈ~æhÌfÊ ö ¼ÅÑ�ÉÖÂV×�ÈÐ¼Y¼ÅÆIÉVài»�ÂÖÞG¼M×Í¼Å¼ËÀuÏ+À�ÞG¼ÅÎCÆIÏ+Ù�ÂhÆI¼ËÁ
à
!18�9 ÁÄB4E�C ��B0C�LM?
º�»�¼iÆ�¼ÅÎCÆ�ÎI¼�Æ�¿�ÌÛ½6ÊGÑ
ÆI»�¼iÉËÑIÊVÎIÎCÆ�ÂVÈ+ó�ÃÄ¼ËÂVÎI¿�ÑC¼ËÃØ¼ËÀ�Æ�Î�ÏÐÀÛÆI»�¼iÈ]ÂV×fÊGÑIÂhÆ�ÊGÑ#Õ�ÉÅÊGÀ�ÎCÏ+ÎCÆI¼ËÁM×�ÂVÎCÏ+ÉÖÂhÈ+ÈÐÕZÊV½JÂ�ÃÄÊ�Á�¿�ÈÐ¼ÊGÌf¼ËÑIÂhÆ�¼ÅÁû×�ÕñÆ�»J¼ÔÆ�¼ÅÎCÆ�×fÊ�ÂVÑCÁ
à÷º�Êí×Í¼ßÂVÎ¸³�¼PäJÏÐ×�È+¼ÔÂVÎ�ÌfÊGÎIÎCÏ+×�ÈÐ¼ÔÏÐÀñÆ�»�¼ÔÃÄ¼ËÂVÎI¿�ÑC¼ËÃØ¼ËÀ�Æ�Î�ÆI»�¼ßºTS ö ÂVÎÊGÌf¼ËÑIÂhÆ�¼ÅÁ²ÏÐÀ±ÂuÃØÊTÁJ¼�Æ�»�ÂhÆMÂhÈ+È+Ê ö Î�ÆIÊ5¿�ÎC¼�¼�ä�Æ�¼ÅÑIÀ�ÂVÈiÉÅÊGÀ�Æ�ÑIÊVÈÒÎIÏ+ÙVÀ�ÂVÈ+Î�½6ÊVÑ�Æ�»�¼ØÑI¿�ÀJÀ�Ï+À�ÙáÊGÌf¼ËÑIÂhÆ�ÏÐÊGÀ÷ÊV½ÆI»�¼ZÃØÊ�Á�¿�È+¼hà0º�»�¼,ÉËÈÐÊTÉnóõÓÇÆ�ÑCÏ+ÙGÙG¼ÅÑËÓ�ÉËÂVÈ+ÏÐ×�Ñ�ÂhÆI¼-ÂVÀ�ÁØÆ�ÊGóh¼ËÀÔÎCÏ+ÙGÀ�ÂVÈ+Î ö ¼ËÑI¼ZÌ�ÑIÊzÞ�Ï+ÁJ¼ËÁÔ×�ÕØÂMÌ�ÑIÊGÙVÑ�ÂVÃØÃÔÂh×�È+¼Ì�ÂRÆIÆ�¼ÅÑIÀüÙV¼ËÀ�¼ÅÑ�ÂhÆIÊGÑ��6º�¼ÅóÇÆIÑIÊGÀJÏ�ä@$�I��ld^��dVêf
�à	º�»�¼ßÉÅÊGÃØÃÔÂVÀJÁ�ÎM½6ÊVÑéÏ+ÀJÏÐÆ�Ï+ÂVÈ+ÏÐåËÏÐÀ�ÙßÂVÈÐÈiÑI¼ËÙVÏ+ÎCÆI¼ËÑCÎéÊV½�ÆI»�¼
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transmitter-receiver PSI46V1 (y = 3.41 + 0.32 x)

transmitter-receiver PSI46V2 (y = 3.13 + 0.23 x)

LVDS transmitter-receiver delay vs. capacitive load
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Threshold distribution

Entries  66560
Mean    74.12
RMS     4.747
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]-] width[e-      beam        eff[%] thr[e

   87.0  4437.66  225.272~ 100MHz/cm

   99.7  4200.34  177.392~  40MHz/cm

        no        100  4134.27  127.43

2beam ~100 MHz/cm

2beam ~40 MHz/cm

no beam
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-threshold = 1925 e

-threshold = 2250 e

-threshold = 2900 e

-threshold = 4200 e
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 = - 70 VbiasU

 = - 100 VbiasU

 = - 200 VbiasU

 = - 300 VbiasU

 = - 500 VbiasU
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