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¯k°�±_²_³/´�µ)¶�±_·\³�° B T0J	^¸W¹Z\L l n	JN^ATxº0v-L l f�J	^X»¢s l r l�� J � J	HIHKJ	r¼»¢s/»K^_½5J�Skr5J_v>»K^xr l W%T l r	M_[]WYf�^0J	rm»¢S	W_HKHKº
S l ^x¾�^0J_v � H¢W�s�[]WxM � J	HKHIJ	r>[]WYrmJ	L5»¿WYH)»¢scÀoG0»¢SQÁxHKº]W_Â0H¢W_r5J_v2M/» l ^0»In	J_vÃWY^"vÄT0J�WYr5J�vVÅ�[ l s�r5HIºÇÆ�ÂxºÈZ¤W�s�r
J	HKJ�Skr5L l ^(JN^0J	L5f�º]»K^-É�G3Ê(W_H l ^0fË[]W_f�^0J	rm»¢S�¾�J	H¿vÈHI»K^0J_sRÌiÍeÎ @Xh »K^�SeJ!rmT0JqJ	Ê � WY^"s�» l ^ l Z<rmT0J9WYÂ3H¢WYrm» l ^
SkH l G�v � WYLQW_HKHIJ	Hor l r5T0J�[]WYf�^0J	rm»¢S�¾�J	H¿vÏ»¿s*[9G�SQTcs�H l_Ð JNL	M_r5T0J�J	^0J	Lmf�ºXv-JN^�s�»Ir�ºz»K^ArmT0J�W_Â0H¢W_r5» l ^qSeH l G"v
»¢sXLQW � »¢v-HIºÃ»K^�SkLmJ_W�s�J_v l_Ñ J	LXr5T0JÒWY[9Â0»IJ	^-r � H¢W�s�[]W � LmJ_s5s�G0L5JoM;WY^�vÓWÈH l SNWYHK»¿s�J_vÃT0»If�T-Ô¤Õ � H¢W�s�[ l »¢v
»¢s%Z l L5[ËJ�v @cÖ ^
WY^Ã»I^0T l [ l f�J	^0J l G�s�[]W_f�^0J	rm»¢Sc¾�J	H¢v×W�sc»K^×r l L l »¿v0WYH6[]W_f�^0JNr5»¢ScrmLQW � skM/r5T0»¿s�T0»If�T-Ô
Õ � H¿W�s�[ l »¢v
r5J	^�v3sAr l ÂÇJ]J	Ê � J	HKHIJ_vÄZ\L l [ØrmT0J][]WYf�^0J	r5»¿SÙ¾�J	H¿vÚÌiÍ�MbÛxMbÜYÎ @ÞÝ0l L9WY^,WYÊx»¢s�º-[Ë[ÒJ	r5Lm»KS
r l Á�W_[]WYÁzf�J l [ËJ	r5Lmº�rmT0J�v-»¢W_[]WYf�^0J	rm»¢S � H¢W�s�[ l »¢vcs�T l G0H¿v!Â�J�ÀoG0»¿S�ÁxHKº>W�S	SkJ	HIJ	LQW_r5J_v�»K^X[]W	½ l L/LQW�v-»KG�s
v-»KLmJ_Skrm» l ^ßM�Z¤W Ñol G0L5»I^0fÃSeHKJ_W_L5HKº � J	HKHIJ	rXH¢W_G0^�SQTàZ\L l [�r5T0J][]W_f�^0JNr5»¢SqT0»If�TV¾�J	H¿vVs�»¿v-J
Å ?cÝ�h Æ l_Ñ J	L
s�r$WY^�v0W_LQv]H l_Ð ¾"J	H¢v]s�»¿v-JqÅ d¼Ý�h Æ�»K^_½5J_Ser5» l ^/MxW�s>S l ^x¾�L5[ËJ�váL5J_SeJ	^-rmHKºq»I^(j hxwcy={�}�� f�LQW�v-J]Ìãâ�Î @;Ö ^
r5T0J � LmJ_s�JN^-r � W � J	L Ð J!LmJ ��l Lmr l ^(rmT0JXv-»IL5J_Ser l Â"s�J	L Ñ W_r5» l ^�s l Z;r5T0J � LmJ_v-»¿Skr5J_v9v-Lm»iZ\r	M3WY^�W_HKº3s�JXr5T3J� H¢W�s�[ l »¢vRv-º-^"WY[Ë»¿S	s�W_^�vqS l [ � WYLmJ Ð »Ir5Tq[ l v-JNH � L5J_vx»¢Skrm» l ^"s @=Ý »KLQs�r�LmJ_s�G3HKrQs;WYÂ l G0r6rmT0J � H¢W�s�[ l »¢v
T0J_W_r5»K^3f(W_L5J]s�T l_Ð ^ @Ëa T3JáT0»If�T-Ô¤Õ � H¿W�s�[ l »¢vÃvxL5»iZ\rÏs�J	J	[äscWYH¿s l r l W�å¼J_SkrXr5T3J � J	HIHKJ	rc[ l r5» l ^Ã»I^
r5T0J � H¿W�s�[]WAHKJ_W�v-»K^3fqr l WY^�W�S	SeJ	HKJ	L$WYrm» l ^ l Z6rmT0J � JNHKHKJNr<»K^×v-»IL5J_Ser5» l ^ l Z|r5T0JRv-Lm»iZ\r @

æ�ç)è6é-²_·\êÞé-°�±_ë0ìoíË²_²_ë0°/î2éxêÞé-°�± a T0J � J	HIHKJ	r$s2WYr;j hxwzy|{à}�� f�L$W�v-J�W_L5J�W�S	SeJ	HKJ	L$WYrmJ_v�Âxº�[ËJ�WY^�sl Z*WASkJ	^xr5Lm»iZ\G0f�J @ jïZ\G0^0^0JNH0»¢s=G�s�J_vÙr l Z\J	J_vAr5T3J	[�»K^xr l Wcf�G0»¢v-»I^0fXr5G0Â�J�Z l L ?cÝ�hR� J	HKHIJ	r)»K^_½5J_Ser5» l ^/M

guiding tubeð
centrifugeñ

pellet path (LFS)ò

high-β
ó

-drift diagnostic

a)

b)
HFS

LFS

v P

v P

pellet path (HFS)ò

1 2 3

123
channel

channel

v drift

vô drift

õ2öK÷�ø0ùQúËû�üÏýkþ6ÿ������������	��
��
�������������
�������� "!��¤ý�#$��%'&)("�* +�	,
,-��
.�
�0/1�	�2�

3�-���4�
�5 +�	�6�7���389�	#�:<;=89�mý>�"�����xý?�	�	�<�

3���@�7A"!���B<��ý�!�A"�
#"�
�"!�
3A":C���0%5&)($��($�-!�(<�
D �E#"���@�7
F��:"���	�3Beý�
3�-���*��;<�3
��	8��-�F,
�<��G��
�
�"!H
3�������
#�ý�,
,
;
ý�
I
3("�*("�
!�(J� D  ",�ý��6�
8K���
#L#"���@�7
M%�:�þ��)
�
�("�=N�O��zý>�"#QPRO��

3("�F#"���@�7
��
�4��:"���	�3B��	#S:<;*T0UV,
�
�"�	�����
�3�-!�(<
0%

Ð T0J	L5J9r5T3J � J	HIHKJ	r$scWYLmJá»I^_½5J_SkrmJ_v(G0^�v-JNL!â�âXWAr l rmT0J9T l L�Ô
»Kn l ^-r$WYH � H¿WY^0J]Å¢¾�f�G3L5J]Í	WoÆ0Æ9Ìãâ�Î @AÝ0l L d¼Ý�h »I^_½5J_Skrm» l ^(r5T3J
f�G0»¿v-»K^0fÓr5G0Â�JÓS	WY^ÚÂ�JÃ[ l_Ñ J_v Ñ J	L5rm»¢S	W_HKHKºÓWY^"v rmT0J � J	HiÔ
HKJ	r$s!É�º Z\L5JNJ	HKºoM=T l L5»In l ^xrQW_HKHIºV»K^xr l rmT0J � H¿W�s�[]W(SkH l s�J(r l
r5T0Jc[Ò»¢v � H¿WY^0J @�a T3»¢s�»I^_½5J_Skrm» l ^ËsmS�T0JN[ËJ�HK»I[Ë»Kr$s*rmT0J � J	HKHIJ	rÑ J	H l Sk»Ir�ºÃr lZY$[]\ ÛYâX^)[]s>_�` @ÞÖ ^Þr5T0J]J	Ê � J	L5»I[ËJ	^xrQsXv-JkÔ
s5SkLm»KÂ�J_vËT0J	LmJ w J	G0r5JNL5»KG3[�Å w Æ � J	HKHIJ	rQs�WYLmJA»K^�½5J_Skr5J�v Ð »KrmT
WAL5J � J	rm»Kr5» l ^ËL$WYrmJ l Z|Ü+^Facb+^ ? nRWY^�v]W � W_L5r5»¿SkHKJÏS l ^xr5J	^xrl Z;Ûedgf�a×Üed-hjiÒÍ<^Ck1l)WYr l []s=»K^xr lRw � H¿W�s�[]W�s @=a T0J � H¢W�s�[]W
SkG0L5LmJ	^xrA»¢sIhC^+^�Á3jAM=rmT0J][]WYf�^0J	r5»¿SÙ¾�J	H¿vVWYr9r5T3J � H¢W�s�[]W
WYÊx»¢s�»¢scÍ+d-hVaÞÛRdKÍ a r5T0J¸s5W�Z\JNr�º9Z¤W�Skr l L>»¢s9m�n0o \ ÜRd
pQaVâ�dbÛ
WY^�v]r5T0J � H¿W�s�[äW!J	H l ^0f WYr5» l ^rq \ Í+d-b @Ö ^ l L$v-J	L6r lRl Â�s�J	L Ñ J>r5T3J�T0»If�T-Ô¤Õ � H¿W�s�[ l »¢vqvxL5»iZ\r�v-ºx^�W_[áÔ
»¢S	s6»K^]v-JNrQWY»IH¼WA^0J Ð v-»¢W_f�^ l s�r5»¿Scs�º3s�rmJ	[ Ð »Kr5TÒT0»Kf�T(s � W�SeJ
WY^�vqr5»I[ËJ<LmJ_s l HKG0rm» l ^9T�W�s�Â�J	J	^9»K^�s�rQW_HKHKJ�vA»K^9r5T0J>j h¦wcy={}�� f�L$W�v-J Ñ W�SkG0G0[ SQT�WY[9Â�J	L Ñ »IJ Ð »K^0f]r l L l »¢v0W_HKHIºVW_rAr5T3J� JNHKHKJNr � W_r5T @9Ý0l LXÂ l rmT d¼Ý6h W_^�v ?cÝ�h]� J	HIHKJ	r>»K^�½5J_Skr5» l ^
r5T0J	LmJ6»¢s l ^0J¹WYL5L$W	º Ð »Ir5T9Í<^>HK»K^3J_s l Z¼s�»Kf�T-r)J_W�SQT @)a T0J¹s � W	Ô
r5»¢W_H>v-»¢s�rQW_^�SkJ l ZXr Ð�l ^0J	»Kf�T-Â l G0L5»I^0fVSQT�W_^0^0J	H¿s!»¢s9WYÂ l G0r
Í<s�[Ë[ @�a T3J Ð »¢vxr5T l Z6J�W�SQT l Â�s�J	L Ñ W_r5» l ^ÃSQT�WY^3^0J	H/»¢s

ÜIa â;[Ë[�WY^�vV»IrQs!T3J	»Kf�T-rRWYÂ l G0rËÜC^�[Ë[ @]Ý »Kf�G3L5JÃÍeÂ2ÆRs�T l_Ð sArmT0JË[ l r5» l ^ l Z>r5T0J � JNHKHKJNrAW_^�v
r5T0J×v-Lm»iZ\rm»K^0f � H¢W�s�[ l »¢v0sALmJ	H¢W_r5» Ñ J9r l rmT0J×v-»¢W_f�^ l s�rm»¢S]S�T"WY^0^0JNH¢s @Óa T0J]»K^xr5J	^"s�»Kr�º
W_rqr Ð�lÃ� L5J�s�JkÔ
HKJ_Ser5J_v Ð W Ñ J	HKJ	^3f�r5T"s�S	WY^×ÂÇJX[ËJ�W�s�G3L5J_v]s�»I[áG3HKrQW_^0J l G�s�HIºAZ l L>J_W�SQT]HK»K^3J l Z�s�»Kf�T-r @<a T0»¿s�W_HKH lYÐ s�r l
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v-J	rmJ	L5[Ë»I^0JArmT0JËrmJ	[ � J	LQW_r5G0LmJ l Z>rmT0J � H¢W�s�[ l »¿v @Ëa T3J]S l ^xr5»I^-G3G0[�LQW�v-»¢W_r5» l ^ÞWYrts�ÜChedKÍ¼^0[ØW_^�v
r5T0J wFu ÔUHI»K^0JzJ	[Ë»¢sms�» l ^ÒWYL5JzG�s�J_vqZ l L�r5T3JcT0»Kf�T-Ô¤Õ*Ô v-L5»�Z\r l Â�s�J	L Ñ WYr5» l ^ @�a T0JXs�»Kf�^�WYH¿s�WYL5Jz[ l ^0»Ir l L5J_vÐ »KrmT]WAr5J	[ �Çl LQW_H2L5J�s l HIG0r5» l ^ l Z�Íwv/s @ j�HIr5J	Lm^�WYrm» Ñ J	HIºoMYrmT0JXv-JN^�s�»Ir�ºÒS	W_^ËÂ�J l Â0rQW_»K^0J�vÙZ\L l [ h rQW_L5Á
Â0L l W�v-JN^0»K^0f9ÂxºË[ËJ_W_^�s l Z�Wqs � J_SkrmL l [ËJ	r5JNL @

x(·¢îwy{z Õ z}|È²_·�~�±I|S�)°)ë0êÞ·�¶X� Ý »Kf�G0L5J¸Û�WoÆ�s�T l_Ð s�r�º � »¿S	WYH)s�»Kf�^�WYH¿s l Z6r Ð<l S�T�W_^0^0J	H¿s%»I^]r5T0J¸S	W�s�Jl Z d¼Ý�h9� J	HIHKJ	r6»K^�½5J_Skr5» l ^]Å\HK»K^3JcW Ñ J	L$WYf�J�váJ	HKJ�Skr5L l ^Òv-J	^�s�»Kr�º ��� \ sedCâIi]Í�^ ` n [ _X� M-T0J_W_r5»I^0f ��l_Ð J	Ll Z¸^0J	G0rmLQWYHzÂÇJ�WY[ »I^_½5J_Skrm» l ^����=� \ Ûed-s D(B M<J	HIJ_Skr5L l ^ÚrmJ	[ � J	LQW_r5G0LmJ(»I^Úr5T0J � H¿W�s�[]W SeJ	^-rmL5J
� �1� l�� Í<sC^+^�J p M�» l ^Þr5JN[ � J	LQW_r5G0LmJ ��� � l*� Í<sC^+^�J p Æ @L� T�WY^3^0J	H�âÓs�T l_Ð sqWÃÂ0L l W�v � J_W_Á ¾�L$s�r	M
Z l HIH l_Ð J_v9Â-ºÒWAs�J_À¦G3J	^�SkJ l Z;v-»¢s�r5»I^�Skr�s � »KÁoJ�s Ð »Ir5T×v-J_SeL5J_W�s�»K^3fA»K^xr5JN^�s�»Ir�º @�a T3JXs5W_[ËJcs�»Kf�^�WYrmG0L5JX»¢s
s�J	JN^(»K^�S�T"WY^0^0JNH�s Ð »Ir5TÃWqr5JN[ ��l LQW_H)s�T0»�Z\r l ZLf_Ü�v/sXS l LmL5J_s ��l ^�v-»I^0fËr l W Ñ JNH l Sk»Ir�º l Z�Û�Û+s)[]s _�` @a T0»¢s6»¢s6s�HI»Kf�T-rmHKºAHIJ_s5s=rmT�WY^ËrmT0Jc^ l [Ë»K^"WYH � J	HIHKJ	r Ñ JNH l Sk»Ir�º @�a T3J�H¿W�s�r¹s � »IÁoJ_s=W_L5Jc[ l ^0»Kr l LmJ_vqÛ+^C^?v/s
W�Z\rmJ	LármT0J l ^�s�JNr l ZXrmT0JÃs�»Kf�^�WYHXs�J_ÀoG0J	^�SkJ Ð T0»IHKJ]r5T3JÃWYÂ3H¢WYrm» l ^�SkH l G�vï^0JNJ_v0s l ^0HIº���bC^?v/sËr l
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SkL l s5sqr5T0J]HK»I^0J l ZRs�»If�Txr @Þa T0J×s � »KÁoJ]v-GxÔ
LQWYrm» l ^F»¢s9v l_Ð ^Fr l Íwv/s @,a T0JÃs�J_À¦G3J	^�SkJl Z l Â"s�J	L Ñ W_r5» l ^�»¢sË»K^ Ñ J	L5rmJ_vï»I^ rmT0JÓS	W�s�Jl Z ?cÝ�hq� J	HIHKJ	r6»K^�½5J_Skr5» l ^ÒW�s�s�T l_Ð ^È»I^á¾�f_Ô
G0L5J�ÛYÂ2ÆÒÅ � � \ pRdCâciÚÍ<^X` n [¥_X�	MK� �=� \
â�d
p D(B M � �1� l � Í$fJ^+^�J p Æ @]? J	LmJ r5T3J
s�J � J	L$WYr5J�v(s � »KÁoJ_s Ð »Ir5TÃW_^Ã»K^�SeL5J_W�s�»K^3fq»K^-Ô
r5J	^�s�»Kr�ºÃW_L5J9[ l ^3»Kr l L5J_vÈ¾"LQs�rRW_^�vÄrmT0JÒs�JkÔ
À¦G0JN^�SkJ�J	^�v3s Ð »Ir5TÒWAs�r5L l ^0f0MxÂ0L l W�v � J_W_Á @
j Ñ J	H l Sk»Ir�º l Z¹WYÂ l G0rqÜC^+^�[]s _�` »K^Ã[]WN½ l L
LQW�vx»KG�s�v-»KLmJ_Skr5» l ^q»¿s�vxJ	r5J	Lm[Ë»K^3J_vÏZ\L l [�r5T3J
J	^�v l Z�r5T3J�Â3L l W�v � J_W_Á0s l Z�rmT0J�vx»¢WYf�^ l s�r5»¿S

S�T"WY^0^0JNH¢s @;a T0»¢s<»¿s=[áG�SQTqT0»If�T0J	L�r5T�W_^Ër5T3Jc^ l [Ò»K^�W_H2s � J	J_v l Z Y [ \ Í$fJs�[]s _�` »K^ËrmT0»¢s6v-»IL5J_Ser5» l ^ @a T0J l Â�s�J	L Ñ J_vÓs�J_ÀoG0J	^�SeJ_s�Z l L d¼Ý�h WY^"v ?zÝ�hÃ� J	HKHIJ	rX»K^_½5J�Skr5» l ^ÓWYL5J M=»K^ Z¤W�Skr	M Ð T�W_rqT�W�sqr l
Â�JqJ	Ê � J_Ser5J_váZ l Lzr5T0J l S	SkG0LmJ	^�SkJ l Z¹WÙZ¤W�s�rXW�SNSkJ	HKJNLQWYrm» l ^Èr l r5T3Jqr l LmG�s l G0rQs�»¢v-JRG � r lËÑ JNH l Sk»Ir5»KJ�s
Z¤WYLcJNÊ0SkJNJ_v-»K^3f Y [ @XÝ0l L d¼Ý�h×� JNHKHKJNr�»K^_½5J_Ser5» l ^ÃWËSQT�W_^0^0J	H l Z�r5T3J l Â�s�J	L Ñ WYrm» l ^Vs�º0s�r5J	[ Ð »KHIH*¾"LQs�r
[ l ^3»Kr l LArmT0JËJ	[Ë»¿s5s�» l ^ l Z>rmT0J×WYÂ0H¿WYrm» l ^�SkH l G�v � W�sms�»K^3fÃr5T0J]HK»I^0J l ZÏs�»Kf�T-rNM6W(s�r5L l ^0fÓs�»Kf�^�WYH l Z
r5T0JÒs�H l_Ð HKº([ lYÑ »K^3f]WYÂ0H¿WYrm» l ^ÓSkH l G�v @9B T0J	^
r5T0J � J	HKHIJ	r Ð »Ir5T
»KrQsXW_Â0H¢W_r5» l ^VSeH l G"vÄHIJkZ\rcr5T3JáHI»K^0Jl Z|s�»If�Txr	M � H¢W�s�[ l »¢v0s6[ l_Ñ »I^0fcÂ�W�S�Á Ð W_LQv0s6r l rmT0Jcr l L5G�s l G0rQs�»¢v-JÏSkL l s5s�rmT0JXSQT�WY^3^0J	H=Å¢¾�f�G3L5JqÍeÂ2Æ0Æ @a T0Jzs�»Kf�^�WYH¼v-J�SkL5J_W�s�J�»¿s=S	WYG"s�J_vqÂ-ºRr5T0J�JNÊ � W_^�s�» l ^ÒWY^�vqT0J_W_r5»I^0f l Z/rmT0J � H¿W�s�[ l »¢v3s Ð T0»¢SQTqL5J�v-G�SkJ
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v-G0Lm»K^0f
r5T3J� J	HKHIJ	r�WYÂ0H¿WYr5» l ^
Ì¦sYÎ @=B T0»KHIJ�rmT0J � J	HKHIJ	r Ð »Ir5TË»IrQs<W_Â0H¢W_r5» l ^]SkH l G�vÒSkL l s5s�J�s l ^0JcHI»K^0J l Z;s�»Kf�T-r l Z)r5T3J
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SkH l s�J	Lqr l r5T0J � H¿W�s�[]WÃSkJ	^xr5LmJ]v-J	rmJ_Skr l ^0HKºÓLQW�vx»¢WYrm» l ^ïJN[Ë»Krmr5J_vÃÂ-º � H¢W�s�[ l »¢v0sRv-L5»�Z\r5»K^3fÃr l r5T3J
r l L5G�s l G0rQs�»¢v-J @6a T3»¢s�»¿s�s�T l_Ð ^]»K^q¾�f�G0L5JXâ @6a T3J � H¢W�s�[]W � WYL$WY[ËJNr5J	L$s�W_L5J ��� \ fXd Ûti×Í�^ ` n [ _£� M
���Ç� \ â¤d
p D(B M � �2� lL� Û�ÛC^+^�J p W_^�v �5� � lL� Û+^C^+^�J pq@�� T�WY^0^3J	H¼Ücs�T l_Ð s=r5T3J�r�º � »¿S	WYHxÂ�J	T�W Ñ » l G0L
»K^
r5T0JÒS	W�s�J l Z ?cÝ�h »K^�½5J_Skr5» l ^
W�sAs�JNJ	^ÃÂ�JkZ l LmJ @]P G0rRS�T"WY^0^0JNH�f]W_^�v¡h]s�T l_Ð�l ^0HKº
W×s�r5L l ^0f�HKºl smSk»KHIH¢WYrm»K^0fÒs�»If�^�W_H Ð »Ir5T l G0rXWqÂ0L l W�v � J_W_Á @z? J	L5JXrmT0J � J	HIHKJ	r � J	^0JNr5LQW_r5J_s l ^3HKº]G � r l SQT�WY^0^3J	H�b
»K^xr l rmT0J � H¢W�s�[]W @6a T0J	L5JeZ l L5Jzr5T0JRs�»If�^�W_H¢s�»K^]r5T3JASQT�W_^0^0J	H¿sKfRWY^�v¥hÙ[9G�s�r6Â�JqSNWYG�s�J_vËÂ-º]WqvxL5»iZ\r
r l r5T0JX[]W_f�^0JNr5»¢S d¼Ý�h�@a T0J�rm»K[ËJ¹v-J	H¿W�ºRÂ�J	r Ð J	J	^qrmT0J>SQT�WY^0^3J	H¢sÈfÏWY^�v.h l Z|Í)a]Ü?v/s�S l LmL5J_s �Çl ^�v0s6r l WXv-Lm»iZ\r Ñ JNH l Sk»Ir�º
Y$ÉÊ\ sQi]Í<^ � aÓÍ+d
bQi]Í<^"Ë0[]s _¤` @=a T0J � J_W_Á0s�S	WY^ÒÂÇJ�Z l HIH l_Ð J�vÙG �ÒlYÑ JNL6s�J Ñ JNLQWYH¼SQT�WY^3^0J	H¢seMxs l [ÒJkÔ
r5»I[ËJ_s�J Ñ JN^ lYÑ JNL�s l LÅbASQT�WY^0^3J	H¢s=»¢s ��l sms�»IÂ0HKJoM3s�T l_Ð s�v-Lm»iZ\r Ñ J	H l Sk»Krm»KJ_s l Z�Í�^ � aVÍ<^"Ë2[]s _�` WY^�vÒWY^
W�S	SeJ	HKJ	L$WYrm» l ^ l Z;Í<^$Ìwa(Í�^ n []s _ k @6a T0J l L5JNr5»¢SNWYHKHIºXWY^ÒW�SNSkJ	HKJNLQWYrm» l ^ l Z{ÍÏÎ7Ð ��ÑÉ \ â+ÒwÓ+Ô � �1� Õ�Ög×oÅ1Ø�Ù�Õ}Ö �Í<^ n []s _ k�Æ Ð W�s!J	Ê � J_SkrmJ_vÞÌ@h_Î�Å3ÒV»¿scr5T0JÒW�v-»¿WYÂ�W_r5»¿Sk»Kr�ºÃS l J�Ú]Se»KJ	^xr	M)Ó+Ô � �1� Õ}Ö*rmT0J9J	HKJ_Ser5L l ^ÃJ	^0J	Lmf�º
»K^�s�»¢v-JRr5T0J � H¢W�s�[ l »¿v2M�[ rmT0Jq» l ^Ã[]W�sms�W_^�v¡Ù Õ}Ö r5T0Jq[]WN½ l L>LQW�vx»KG�sQÆ @ j ^0J Ð J_ÀoG0»IHK»KÂ3L5»KG3[ Ð »IHKH
J_s�r$WYÂ0HI»¢s�T l ^Ãr5T3Jqs�T3J_WYLXj>HiZÏÛÑ J	^]r5LQW_^�s�»Ircr5»I[ËJ l_Ñ J	LzWËS l ^0^0J_Skrm» l ^(HKJN^0f�rmT � s?vßsáÌãâ�Î @ca/l f�JNr5T0J	LÐ »KrmTHÍ Î�Ð ��ÑÉ WËv-L5»�Z\r Ñ J	H l Se»Kr�º l Z>Í<^"�La�Í<^ Ë []s>_¤` Ð W�s�J	Ê � J_Ser5J_v @¹a T0J	L5JX»¿s�Wáf lol v W_f�LmJ	J	[ËJ	^xr l Z
r5T0JXJ	Ê � J_SkrmJ_vËWY^"vÈ[ËJ_W�s�G0LmJ_vËW�S	SkJ	HIJ	LQW_r5» l ^×WY^�v]v-Lm»iZ\r Ñ J	H l Sk»Kr�º @

ÜXì�ë��Nêï³�·\´È±_éxêÞè6é-²_ë-±_µ)²_écë0°)´Ã´�éx°��	· ±�� Ý L l [�r5T0J�LQWYrm» l>l Z wFu Ô¤HK»I^0J6r l S l ^-rm»K^xG0G0[ JN[Ë»¢sms�» l ^
r5T0J � H¿W�s�[ l »¢v(rmJ	[ � J	L$WYr5G3L5JqSNWY^
ÂÇJÒS	W_H¢SkG0H¿WYrmJ_v @qÖ ^�s�»¢v-JqrmT0JËW_Â0H¢W_r5» l ^ÓSkH l G�vÄrmJ	[ � J	L$WYr5G3L5J_s l Z
Ü­a]b)J p T�W Ñ JÃÂ�J	J	^ [ÒJ_W�s�G0L5J_v Å¢¾�f�G3L5JÓÜYÂ2Æ0Æ Ð T0»¢SQT WYf�LmJ	J_s Ð »Kr5T�[ËJ_W�s�G0LmJ	[ËJ	^xrQsqW_r l r5T0J	L
r l Á�W_[]WYÁ3s9Ì@s_Î @Ëa T3Já¾�LQs�r � H¢W�s�[ l »¢v0scT�W Ñ J9r5J	[ � J	L$WYrmG0L5J_s l Z>W_Â l G0r � s�J p »K^
r5T3JËSkJN^-rmL5JoM)WYr
r5T0J9J_v-f�Jqr5T0JqrmJ	[ � J	L$WYr5G3L5J_scs�J	J	[4r l L5J_W�S�T � Í<^)J pq@)Ý0l LXr5T0J � J	HIHKJ	rÏs�T l_Ð ^
»K^(¾�f�G0L5J9â0M/r5T3J
r5J	[ � JNLQWYrmG0L5J l Â0r$WY»K^3J_v�Z\L l [�r5T3J<s�»Kf�^�WYH¿s l Z"S�T�W_^0^0J	H£h!ÅÆseaRÍ<^?vßs�W	Z\r5J	L)W_Â0H¢W_r5» l ^2Æ�»¢s?� ÛC^eacÜC^�J pq@a T0J � H¿W�s�[ l »¿vËv-J	^�s�»Krm»KJ_s�WYL5JRv-JNr5J	Lm[Ë»K^0J�v¸Z\L l [ h r$WYLmÁÈÂ3L l W�v-J	^0»I^0f l Z;r5T0J w u Ô¤HK»I^0J @6w G0Lm»K^0f
r5T0J � J	HIHKJ	r)W_Â0H¢W_r5» l ^qr�º � »¢S	W_HKHKºÏv-J	^�s�»Kr5»IJ_s l Z;Í<^Ck � a]Í<^+k1ËQ[ _£� W_L5J<Z l G3^�vAHK»IÁoJ�»I^ l rmT0J	L=J	Ê � J	L5»I[ËJ	^xrQs
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r5» l ^Ãvx»¢s5SeL5J	rmJ!T3»Kf�TxÔUÕ � H¢W�s�[ l »¿v0s�v-Lm»iZ\r�r l r5T0JX[]W_f�^0J	rm»¢S d¼Ý6h MÇ»I^�v-J � J	^"v-J	^xr5HKº l Z|r5T0J¸v-»KLmJ_Skr5» l ^l Z � J	HKHIJ	r9[ l rm» l ^ @ a T3J([ËJ_W�s�G0LmJ_vFW�S	SkJ	HIJ	LQW_r5» l ^ l ZÒÍ<^"Ì²a~Í<^ n []s _ kËWY^"vÚv-L5»�Z\r Ñ J	H l Sk»Krm»KJ_s l Z
Í<^ � a�Í<^"Ë2[]s _�` W_L5J9S l ^�s�»¿s�r5JN^-r Ð »Ir5TÃrmT0Jqr5T0J l L5JNr5»¢SNWYHKHIº]J	Ê � J_Ser5J_v Ñ W_HKG0J�skM/W_^�vÄT"W Ñ JRÂ�J	J	^ l ÂxÔ
s�J	L Ñ J_vAs�»K[Ë»IH¢W_L5HKº�Z l L d¼Ý�hX� J	HKHIJ	r�»I^_½5J_Skrm» l ^AW_r=r5T3J>g a `Är l Á�WY[äWYÁÒÌìfNÎ @�B T3»KHKJ6rmT0J>WYÂ0H¿WYrm» l ^9SeH l G"v� W�sms�J_s l ^0JËHI»K^0J l Zzs�»Kf�T-r l ZzW×v-»¢W_f�^ l s�r5»¿Sár5T3JËr5J	[ � JNLQWYrmG0L5J9s�rQW	º3sAS l ^�s�r$WY^xrqWY^"v r5T0Jäv-J	^�s�»Kr�º
»¢s l smSk»KHIH¢W_r5»K^3f @Ra T0»¢sXS	W_G�s�J_scrmT0JAZ l Lm[]WYrm» l ^ l Z>s�r5L5»¿WYrm» l ^"s!vxG0L5»I^0f]r5T0J9W_Â0H¢W_r5» l ^ � L l SkJ_smsXWY^�vVW
s�J_ÀoG0J	^"SkJ l Z>v-»¿s5SkLmJ	r5JoM¼v-Lm»iZ\r5»I^0f � H¿W�s�[ l »¿v0s�vxJ Ñ J	H l�� J_s @Ra T0J_s�J � H¢W�s�[ l »¢v0s>WYLmJ9s�r5L l ^0f�HKºÃT0J�WYr5J�v
ÅUs�J Ñ J	LQW_H/Í<^)J p »K^ís=a Í�^?v/sQÆ�WY^�váÕ�Õ}Öo»¢s6s�rm»KHKH3LQWY»¿s�»I^0fqv-G3L5»K^3f!rmT0J�¾�LQs�r�v/s l Zßr5T0Jzv-L5»�Z\r @;a T0JcvxL5»iZ\r
S	WYG"s�J_s>WY^�W�S	SkJNHKJ	L$WYr5» l ^ l Z=rmT0J � J	HKHIJ	r<r l rmT0JXr l LmG�s l G0r$s�»¢vxJ @a T0JáT3»Kf�TxÔUÕ/Ô�vxL5»iZ\rzT�W�sXW]s�rmL l ^3f(Jkå¼J_Skr l ^
r5T0J9W_Â0H¢W_r5» l ^Vvxº-^�W_[Ë»¢SNs�v-G3Jár l r5T0J9L5JN[ l_Ñ W_H l Z
r5T0J � H¢W�s�[]Wcs�T0»KJ	H¿v-»K^3fqÌ�ÍkÎ @;Ö r=S	W_G�s�J�s�WXs�r5L l ^0f � WYLmr5»¿SkHKJ�H l sms�»K^qrmT0J>S	W�s�J l Z d¼Ý�hX� J	HKHIJ	r)»K^_½5J_Ser5» l ^ @Ö ^ËT l r � H¢W�s�[]W�s�WYr>j h¦wcy={�}�� f�LQW�vxJ!rmT0J�Z\G0JNHK»K^3f!J�Ú]Sk»IJ	^�Skºq»¿s�LmJ_v-G�SkJ�vár l Ü+^Èî4Ìãâ�Î @6Ý"l L ?cÝ6h� J	HKHIJ	r�»I^_½5J_Skrm» l ^Ar5T3J<T0»If�T-Ô¤Õ � H¿W�s�[ l »¿v!vxL5»iZ\r;[ l_Ñ J_sÇrmT0J>WYÂ0H¿WYrmJ_vA[]WYrmJ	L5»¿WYHor l r5T0J � H¢W�s�[]W>SkJ	^xr5L5J @a T0J	LmJkZ l LmJ!rmT0JcZ\G0J	HI»K^0fRJ�Ú]Se»KJ	^�Seºq»¢s<^ l r�L5J_v-G"SkJ_v]WY^�vËrmT0JX[]WYrmJ	L5»¿WYH�»¢s�v-J �Çl s�»Ir5J_v]SkH l s�JNL�r l r5T3J� H¢W�s�[]WÒSkJ	^xr5L5J @qa T0J9T0»Kf�T-ÔUÕ/Ô v-L5»�Z\rASeHKJ_W_L5HKºËZ¤W Ñol G3LQs � J	HKHIJ	rc»K^�½5J_Skr5» l ^(Z\L l [&rmT0J9[]WYf�^0J	r5»¿S ?cÝ6h
Z l L>T l r � H¢W�s�[]W�s�W_^�v Ð »IHKHßs�G �0��l L5rXSkJN^-rmLQWYH � H¢W�s�[]WcZ\G0J	HI»K^0f l Z6Â0»KfAZ\G"s�» l ^×v-J Ñ »¢SkJ_s @
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