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(I'PD><�2HD�?)_�'$(I2B&�? ; %JD>/�<�2B&�'$/B% ;XA ?$( A D ; /B%Z24%�&Z/4O D>(I%�?$_ ; 3X3X?:/10P(H' ; %JD>/G%�( ; ]B<��e/B' ; %�]�D>/1*
(I')?$�
(I3X( A D>'$/BFY2B]B%�(6D ;XA ?)<�/1*
(I')?�2B'$(�?)<�/4'SDG2B%�&
*�(H353�3X/ A 2B3 ;5¢ (I&�-���% M F��e(I'�/BOP/HDJ<�(I'V')(I[ M�; ')(HFY(I%JD>?
2B'$( ; FY_e/B?)(H& /B%Ý2B%Ý(I3X( A D>'$/B% A 2B%�& ; &�2HDJ(�24%�&Ý& M (�D>/�& ;X¶ (H')(H%>D ; %�?SDJ' M FY(I%JDJ2HD ; /B%�DJ<�(I?$(
')(H[ M�; '$(IFY(I%JDJ?�0U2B'S=�O\/B'�& ;X¶ (H')(I%JD�_�?)( M &�/H·1')2B_ ; & ; D8=�')24%�]B(I?$-
��(I%JD>'$2B3.(I3X( A D>'$/B%�?Q£S�����
¤G_�'$/B_�2B]42HD>(�DJ<�')/ M ]B<�D><�("')(I] ; /B%c/BO�DJ<�("&�(6D>( A D>/B'V* ; D>< � n �!8

¯I±Ê¯H-���<�(YO\/B3X3X/�* ; %�]C3 ; ?SDK? M FYFg24' ;X¢ (I?�D><�( ; &�(H%>D ; W A 2HD ; /B% A ' ; DJ(I' ; 2pD><�2�Dg2C< ; ]B<¹· ü0/ A (H%JD>')243
(I3X( A D>'$/B%�<�24?VD>/g?)2HD ; ?$O =yõ

Ó ì�/�9 `Ba k (6µÀÔ
Ó ü</�9,¯ a k (+µÖÕ

× ÛOÌ^Ó7Ì^Ú¤æ�ÔÖ×OÌ\Û}Ø�Ú7ÕFæIÓSËOÌªÍ\ÎÐÏÑÕÐÚ¤ÔÖæ�Ì\ÓSÌ^Ú"Ì\×OÌ^Ú¤ûÐè ÛXÌ^Ù!ÕÐÝ¤ÔÖÓ7ÔÖÕF×�\Ø�Ú7ÕFæÙØbÚ0Ê�ÓSÚ¤ÎÐÍòé=Í^ÒXÚ7àåÎÐÓ7ÒOÚ¤Ì
` ß



Ó ìxÛ�Ü"ÝhËBìxÞlß 8 a ± aBbBb � a ± aBa4a » b ¢Rìxàâá"à
Ó ìZËBü 8 ` *Q<�(H%�ì�/ 8 ¯ aBa k (6µò/B'Gü0/ 8 bBa k (6µ
Ó pbã�Û	ä 8 a ± `�å
Ó 
�ºh± aKA F 8 Gf¢r�s& 8 ¯I± bgA FY� � �®� �)8 º A F°¾ �

Óçæ Íã�àèä�éëê 8 ` ¾8¾
Ó ��ì"Þlä�àèÞlí 8 ´ aYA F
Ó DJ')2 A�� [ M 243 ; D8=�')(H[ M�; '$(IFY(I%JD ¾ Í
Ó W�& M�AI; 2B3 ¾��
Ó %�/�DQ2 A /B%J0P(I'$? ; /B%
Ó ì éëã�á/ ËBìÏîlïëð ã�àèÞlä/ 8 a ±Ê¯�¾��
��3 M ]�(H35( A D>'$/B%�?u2B'$(
')(H[ M�; '$(I&�D>/r<�2�0�(�¯I± `²8 � n � 8â` ± a 24%�&�(I%�(H')]H=�&�(I_e/B? ; D ; /B% ; %

�����
-:��<�(�(I3X( A D>'$/B% A 24%�& ; &�2HD>(H?�* ; D><
%�/�DJ')2 A�� ')(H[ M�; '$(IFY(I%JDJ?"2B')( A 2B3X3X(I&
�����
�P*Q< ; 3X(�?$/
A 24353X(I&���<�/¡(I% ; ��(H35( A DJ')/B%�?u£S���Q��¤ M ?)(������ ; %�O\/B'$Fg2�D ; /B%�2B%�&r����� (I%�(I')]�=�D>/�W�%�&�D><�(
�e(I?SDCFY2HD A <��@(6D8*�(H(I%�D><�(HF 2B%�&�2�? ; 3 ;5A /B%
D>'$2 A�� -���<�( ; &�(I%JD ; W A 2HD ; /B%�')(H[ M�; '$(IFY(I%JD>?g2B'$(
? M FgFY2B' ;5¢ (I&��@(H35/1*Qõ

Ó ì�/�9 `Ba k (+µ ¾ !
ñ\ÏÖÎFÓSÌ\Ú7ÎFÏ	Ý¤ËOÕ¼ð<Ì\ÚVÙOÚ¤ÕÐóOÏÑÌ àåÎÐÚ¤ÔÑÎÐâOÏÑÌHïñÎ`æ�Ì^ÎFÝ7ÒOÚ¤Ì ÕFØ0ÛXÌ^àxÔÖÎFÓSÔÑÕÐ×�ÕFØ�Ì^×OÌ\Ú7ûFèîÛOÌ\ÙëÕFÝ7ÔÑÓSÔÑÕÐ×OÝêÔÑ×�Í^ÏÑÒOÝ7Ó7Ì^ÚêÓSÕ¼ð0Ì^Ú¤Ý

Ø�Ú¤ÕÐæIÓ�èxÙOÔÑÍ^ÎFÏ�Ì^×OÌ\Ú7ûFè ÛOÌ^Ù!ÕÐÝ¤ÔÑÓSÔÑÕÐ×OÝ�ÕFâOÝ7Ì\Ú7àFÌ^Û�ÔÖ×}Ì^ÏÑÌ^Í\ÓSÚ¤ÕÐ×jÓSÌ\Ý7Ó7Þ�â!Ì^ÎFæIÛOÎÐÓ7Î
É�òSó[ô}ÎF×OÛfó²¦.ÎFÚ7ÌeÓ7ËOÌ.ªb¬õ­)ü"ª<¬õ¦.ÛXÔÖÝ¤ÓSÎF×OÍ^Ì\Ý<â!Ì^Ó�ð0Ì^Ì\× ÓSËOÌ�ØbÚ0ÊWÓSÚ¤ÎÐÍòé§ÎÐ×OÛ Ó7ËOÌ.æ�ÎFÓSÍòËOÔÑ×OûQØ÷ö�ø=Í^ÏÑÒOÝ¤ÓSÌ^Ú
É7É Í^ÕFæêÙXÎÐÚ¤ÔÖÝ¤ÕÐ×�ÕÐØ;ÓSËOÌÏØ÷ö�øfªx¬®¦ªÙXÚ7ÕFóOÏÖÌdÓ7Õ=ÓSËOÌªÌ\ÏÖÌ\Í^ÓSÚ¤ÕÐ×�ÓSÌ\Ý7Ó�â!Ì^ÎFæ�ÙOÚ¤ÕÐóOÏÑÌ
É�:\ÓSÚ¤ÎÐÍòé}æ�ÒXÝ7Ó�ÙOÎÐÝ¤Ý.Ó7ËOÚ7ÕFÒOûÐË¤��ÎÐìxÔÑÎÐÏ�ÎÐ×OÛ���Ý7Ó7Ì^Ú¤Ì^Õ�ØbÚ0Ê�Ý¤ÒOÙ!Ì^Ú¤ÏÖÎ¼èFÌ^Ú¤Ýeð�ÔÑÓSËîÎFÓ.ÏÑÌ^ÎFÝ7Ó�ùÏ¨�ÕFÒOÓDÕÐØ.�òýÒ¯ãËOÔÑÓSÝ

ÔÑ×jÌ\ÎÐÍòË
É��\æ�ÒOÝ¤Ó�ÓSÚ¤Î¼àÐÌ\Ú7Ý¤Ì.Î=ð0Ì^ÏÑÏÑÞ�ÔÑ×OÝ¤ÓSÚ¤ÒOæ�Ì^×xÓSÌ\Û�ÛOÌ\ÓSÌ\Í^ÓSÕFÚ�Ú7Ì\ûÐÔÑÕÐ×
É ¥�úpû ü�ýþ ÔÑÝeÓSËXÌªÌ^×OÌ\Ú7ûFè ÓSÚ¤ÎÐ×OÝ¤àÐÌ\Ú7Ý¤ÌDÓSÕ=ÓSËXÌVâëÌ\ÎÐæ ÛOÔÖÚ¤Ì^Í\ÓSÔÑÕÐ×jÔÖ×sÓ7ËOÌªÍ^ÕF×OÌªÕÐØ÷ó²ÿ:þJ��� � ÎÐÚ¤ÕÐÒO×XÛ�Ó7ËOÌªÍ^ÏÑÒOÝ¤ÓSÌ^ÚÌ^ìxÍ\ÏÖÒOÛXÔÖ×Oû�Ó7ËOÌªÌ^ÏÑÌ^Í\ÓSÚ¤ÕÐ×jÍ^ÏÑÒOÝ7Ó7Ì^Ú�ÔÑÓSÝ¤Ì^ÏÑØ
É�°\ÎÐÝ�æ�Ì^ÎFÝ7ÒXÚ7Ì\Û�âxè���ö��
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Ó ìxÛ�Ü"ÝhËBìxÞlß 8 a ± aBb

Ó � !�� å
	 a ±X´ b 2B%�&�¬ !�� å
	 a ±X´ b ¾�¡
Óçæ Í� � � 8 ¯ a ¾"Ô
Ó �¥-���
�� 8 º A F°¾�Õ
Ó t ��é 	 º ¾ å
Ó � �å� �)8 ´ aYA F
Ó ì éëã�á/ ËBì îlïëð ã�àèÞlä/ 8 a ±Ê¯

� M /B% A 24%�& ; &�2HD>(H?G2B')("? M �@& ; 0 ; &�(I& ; %JD>/Y?$(+0P(H')2B3 A 2HD>(H]B/B' ; (I?G2 AHA /B'$& ; %�]�D>/�D><�("&�(+D>( A DJ/B'
? M ��?S=@?SDJ(IFY?�DJ<�2HD"D><�(+=�_�'$/B_�2B]B2�D>(
D><�')/ M ]4<�-c� M /B%�?�DJ<�2HDK_�')/¡& M�A (Y?SD M ��? ; %��@/HDJ<����
�
2B%�&����
� A <�2BF��e(I'$?u2B')( A 24353X(I&����
��� F M /B%�?)- ��<�( A /10�(I')24]B(
/BO�F M /B%�? M ��?S=@?ED>(IFY?
; ?C& ;5¶ (I'$(I%JDR2B%�&�D><�(�F M /B%�?pD><�2�D�<�210P(�2�?ED M � ; % ( ; DJ<�(I'c���
�þ/B'������ø2B')(�3X2B�e(I3X(I&
���
��·�/B%�3N=�/B'����
�j·1/B%�3N=�F M /B%�?)-
� M /B%�?9D><�2HDGD>')210�(I')?$(�2B%�& A ')(I2�D>(�2K?ED M � ; %����Ä�72B'$(
A 24353X(I&
���&�
-V��<�(�������D>'$2 A�� ?�* ; DJ<
%�/K2B?)?$/ AH; 2HDJ(I&�?ED M ��?�2B')(Z2B3X?)/ A /B%�? ; &�(H')(H&�24?�F M /B%
A 24%�& ; &�2HD>(H? ; O^DJ<�(+=�&�(H_@/4? ; D�F ; % ; F M F (I%�(I')]�= ; % A 2B3X/B' ; FY(+DJ(I')?$-�� M�A <rF M /4% A 24%�& ; &�2HD>(H?
2B'$(u&�(I%�/�D>(I&����
#8��� A (I%JD>'$2B3�F ; % ; F M F ; /4% ;5¢H; %�]R/B�¡�+( A DJ?)-���<�(C3 ; ?SDC�e(I3X/�* ? M FYFY2B' ;5¢ (I?
2B&�& ; D ; /B%�2B3 A ' ; DJ(I' ; 2"D><�2HDQ2YF M /B% A 2B%�& ; &�2HDJ(�<�2B?9D>/Y?)2�D ; ?)O =@õ

Ó ü</�9 `4a k (+µ
Ó � �å� �)8 ´ aYA F
Ó ; FY_�2 A DC_�2B')2BFY(6D>(I'�¯O� 8 a ± `
A F O\/B'�D>')2 A�� ?
* ; D><�/ M DC� ; 3 ;XA /4%�< ; DJ?)��¯z� 8úa ± aB`
A F
/HDJ<�(I'E* ; ?$(

É�±\ÓSËOÌ\Ý7ÌªàåÎFÚ7ÔÑÎÐâOÏÑÌ^Ý"ÙOÚ¤Õ¼àxÔÖÛXÌDÎ�éxÔÑ×OÛ}ÕÐØñÔÑÝ¤ÕÐÏÑÎÐÓSÔÑÕÐ×jÚ¤Ì��xÒOÔÑÚ7Ì\æêÌ\×xÓ
É × óOÓeÕFØñÓSËXÌªÌ^×OÌ\Ú7ûFè=ÛOÔÖÝ¤ÓSÚ¤ÔÑâOÒOÓSÔÑÕÐ×}ÔÑ×}×OÌ^ÔÑûÐËxâ!ÕÐÚ¤ÔÖ×Oûê×OÔÑ×OÌªÓSÕ¼ð0Ì^Ú¤Ý"ÓSÕ=Ó7ËOÌªÌ^ÏÑÌ^Í\ÓSÚ¤ÕÐ×�Ó7Ì^Ý¤ÓSÞßâëÌ\ÎÐæ ÛOÎÐÓ7Î
É��\ÓSËOÌdÛOÔÑÝ¤ÓSÎÐ×XÍ^Ì.â!Ì^Ó�ð0Ì^Ì\×�Ó7ËOÌ�â!Ì^Ý¤Ó0óOÓ"Í^ÏÑÒOÝ7Ó7Ì^Ú0Í^Ì\×HÓ7Ì^Ú0ÎÐ×OÛ
�7ö�ø Í^Ì\×HÓ7Ú7ÕFÔÖÛ�ÙëÕFÝ7ÔÑÓSÔÑÕÐ×�ïFÎFÏÖÝ¤Õ�ÎFÙOÙOÏÑÔÖÌ\Û ÓSÕ������

ÓSÚ¤ÎÐÍòéxÝ
É�ñ\×xÒOæ�â!Ì^ÚeÕFØYøOÔÑÏÑÔÖÍ\ÕÐ×}ËOÔÑÓSÝ
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Ó DJ')2 A�� [ M 243 ; D8= Í �

Ó ìxÞlß ��` ��Fg2��g£ a c a ± a ¯B¯ b £Sü 
 ¯ aBa ¤)¤ k (+µ
Ó ìxÛ�Ü"Ý � ´���FY2H�g£ a c a ± aB` Û a £Êü�
�¯ aBa ¤$¤ k (6µ
Ó ìxÞlßr��ì�Û	Ü"Ý~9 a ±Æ¯ k (+µ £SO\/4'����
#8�ô/B%�3N=@¤
Ó � �`& �������H� º A F £S�����
��/B'����
��·�/B%�3T=@¤
Ó � �`& ����� � ��bgA F £S�����
��/B'����
�j·1/B%�3N=y¤
Ó � �`& �������H� ´ A F £S���&�
¤
Ó ì éëã�á/ ËBü</ 8 a ±Æ¯ Í ¾
Ó %�/�DQ2 A /B?)F ;XA '$21= Í8Í
� M 2B' � ?924%�&�]B3 M /B%�?V_�')/¡& M�A (I& ; %�D><�( A /B3X3 ; ? ; /B%�? M %�&�(H')]B/�O\'$2B]BFY(I%JDJ2HD ; /B%p2B?LD><�(6=ZDJ')210P(H3

21*�21=
O\')/BF�D><�( ; %JD>(H')2 A D ; /B%c_@/ ; %JD>-���< ; ?�'$(I? M 3TDJ? ; %c2�?ED>')(H2BF /4O.(I%�(H')]B(6D ;XA"A /B3X/B')3X(I?$?G_�2B'SD ; ·
A 3X(I?�_�')/B_�2B]B2HD ; %�] ; %u2Z')(H352HD ; 0�(I3N=�%�24')')/1* A /B%�(�2B'$/ M %�&QD><�(�/B' ; ] ; %�2B3L_�2B'ED>/B%UwX?�& ; ')( A D ; /B%Qö
2Y<�2B&�'$/B% ;XA �+(+D>-G�
/4?SDGD8=@_ ;5A 2B3X3T=R2��+(+D A /4%�? ; ?SDJ?�/BO A <�2B'$]B(I&�2B%�&c%�( M D>'$2B3�_ ; /4%�?)� � 2B/B%�?�24%�&
D>/Z2Z3X(I?$?)(H'�(+��D>(H%JD"3 ; ]B<JD���2B'S=�/B%�?$�y3 ;5� (
_�'$/HD>/B%�?�2B%�&�%�( M D>'$/B%�?)-���<�(
(I%�(I')]�=�/4OUD><�(�/B' ; ] ; %�2B3
_�2B'ED>/B% ; ? ; %�O\(I'$')(I&CO\')/4F DJ<�("? M F /BO�(I%�(H')]H=�&�(I_e/B? ; D ; /B%�?�/BOP�+(+D A /B%�?ED ; D M (H%JD>? ; % A 2435/B' ; FY(6·
D>(H'9D>/1*�(H')?$-
fh(+D A 3 M ?ED>(H' ; %�] ; ?�DJ<�(�_�')/ A (H& M '$(G*Q<�(H')(H�>=cDJ<�(�(I%�(H')]H= ; %�%�(I2B'$�>= A 2B3X/B' ; FY(+D>(H'
A (H353X? ; ?��+/ ; %�(H&�D>/4]B(+DJ<�(I' ; %R/B')&�(I'�D>/ ; % A 3 M &�(�2B?QF M�A <�2B?QF M�A <�2B?Z_e/B?$? ; ��35(�D><�(K(I%�(H')]H=
&�(H_@/B? ; D ; /4%�?�2B?$?)/ AI; 2HD>(H&p* ; D><QD><�(�/4' ; ] ; %�2B3@_�2B'SDJ/B%��h*Q< ; 3X("(+� A 3 M & ; %�]�DJ<�(
(H%�(I'$] ; (H?VD><�2�D"2B'$(
%�/HDQ& ; '$( A DJ3T=�'$(I3X2HD>(H&gDJ/ ; D>-

:�ò\ÎÐÓ�ÏÑÌ^ÎFÝ7Óxù�ØbÚ0Ê:ËOÔÑÓSÝ.ÕÐ×}ÎÐÓ"ÏÑÌ^ÎÐÝ¤Ó<��ÎÐìxÔÖÎFÏ�ÎÐ×OÛ²��Ý¤ÓSÌ^Ú¤Ì^Õ_ØbÚ0Ê:Ý¤ÒOÙ!Ì^Ú¤ÏÖÎ¼èFÌ^Ú¤Ý:åÉCð�ËOÌ^Ú¤Ì ú.û üèýþ ÔÑÝ�Ó7ËOÌ�Ó7Ú7ÎF×OÝ7àFÌ^Ú¤Ý7ÌdÌ\×OÌ^Ú¤ûÐèjÔÖ×îÓSËOÌ§Í^ÕÐ×XÌVÕÐØAó²ÿ��£��� � ÎÐÚ¤ÕÐÒO×OÛ}Ó7ËOÌ�æ§ÒOÕÐ×`Ó7Ú7ÎFÍòé�Ì\ìHÍ\ÏÖÒXÛOÔÖ×XûÓSËXÌªÓSÕ¼ð0Ì^Ú"ÎÐÝ¤Ý7ÕxÍ\ÔÖÎFÓSÌ^Û�ð�ÔÖÓ7ËsÓSËOÌªÓ7Ú7ÎFÍòé:�:\Í^ÕFÝ7æ�ÔÑÍDóXÏÖÓ7Ì^ÚeÎFÏÖûFÕÐÚ¤ÔÖÓ7ËOæQÚ7Ì\ÏÖÔÑÌ^Ý�ÕF×}à+ÎFÚ7ÔÑÕÐÒXÝ0Ó7ÔÖæ�ÔÑ×Oû=æ�Ì^ÎFÝ7ÒOÚ¤Ì^æ�Ì\×HÓ7Ý
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��<�(u�+(+D A 3 M ?SDJ(I' ; %�]�?SD>24'SD>?�* ; D><�D><�(�FY/B?SDR(I%�(I')]4(+D ;XA�A 2B3X/B' ; FY(+DJ(I'pD>/1*�(H' ; % 2 A 3 M ?E·
D>(H')� A 2B3X35(H&�2�?$(I(I&�DJ/1*�(H')��2B%�& A /4Fg_ M D>(H?�D><�(K(I%�(H')]H=�? M F ; %r2 A /B%�(K/BO�2�] ; 0�(I%Y�¥- ®
�sn Í � �%m Í -���< ; ?�24%�2B3N=y? ; ? M ?)(H?�DJ<�( A /B%�(�? ;X¢ (�/BO<�%- ® a ±³»B-���O D>(H'�2 A 3 M ?ED>(I' ; ?�O\/B'$Fg(H&
2B'$/ M %�&pD><�(�?$(I(I&pD>/1*
(I'$�PDJ<�(�_@/4? ; D ; /B%�/4O:2B%Cì�/�·Æ*
( ; ]B<JD>(I& A (H%>DJ')/ ; & ; ? A /4Fg_ M D>(H&�2B?$õ

n î Þ��Sàèä�á"éëÝQ® àèá �ÒÞläâã"! î ïëð ã�àèÞ ä ì$#/ n%#
àèá �ÒÞläâã"! î ïëð ã�àèÞ ä ì #/

m î Þ��Sàèä�á"éëÝ�® àèá ��Þ äâã"! îlïëð ã�àèÞlä ì$#/ m&#
àâá'�ÒÞlä�ã(! îlïëð ãâàâÞlä ì #/

£EºB-5²4¤

��<�( A (H%>DJ')/ ; &�_@/B? ; D ; /4%R&�(HW�%�(H?�D><�(g%�(+* A 3 M ?SD>(H' A (I%JD>(H'�2B%�&uDJ<�(Y%�(+* A 3 M ?SDJ(I' ; %�] A /B%�( ; ?
&�'$2�*Q%�2B')/ M %�& ; D>-���<�(�_�'$/ A (I?$? ; ?Z')(H_@(H2HD>(H& M %JD ; 3�DJ<�( A 3 M ?ED>(H'�')(HFg2 ; %�? M % A <�2B%�]B(I&�-R#8%
?)/4Fg(�? ; D M 2�D ; /B%�?.D><�( A 3 M ?SDJ(I'$?�/10P(I'$3524_�2B%�&K2B')(�( ; D><�(H'�FY(H')]B(H& ; O�D><�(�/10P(I'$3524_ ; ?�FY/B')(�D><�2B%
ß b)( /B'G35(HO D M % A <�24%�]B(I&�-
���+(+DWk6'$21*îlQO\/ M 'S·1Fg/4Fg(H%JD M F ; ?yD><�(I%g&�(+DJ(I')F ; %�(I&K��2B?$(I&g/B%
D><�(G(H%�(I'$]H=c/BOBD><�( A 3 M ?SD>(H'

2B%�&�DJ<�(�_@/B? ; D ; /4%C/4OLDJ<�( A (H%>DJ')/ ; &�-���<�(I'$(�2B')("2Y3X/HDQ/BO^( ¶ ( A DJ?G�@/HDJ<c_�<J=y? ;5A ?
2B%�&C&�(+D>( A DJ/B'
D><�2HD A /B%JD>' ; � M D>(ZDJ/gD><�(�&�(60 ; 2HD ; /B%�/BOVD><�("�+(+D�O\/ M 'E·�FY/BFY(I%JD M F A /B%�?ED>' M�A D>(H&�2B?�/ M D>3 ; %�(I&
2B�e/10P(
24%�&QDJ<�(
O\/ M 'S·�FY/BFY(H%>D M F /BOUDJ<�(
/B' ; ] ; %�243e_�2B'SDJ/B%�-���(60P(H')2B3 A /B'$')( A D ; /B%�?�2B')(�2B_�_�3 ; (I&
D>/�DJ<�(�')21*,[ M 2B%JD ; D ; (H?)õ

ì î á"äâä/ ®,£Sì ä�Ü'�/ ¢�ë ä�Þ ï ¢Rë�àèéëß<Þ ¢�ë ã î Ü ï Þ�
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Level 2
Trigger

Level 1
Trigger

Rejection factor:
Accept rate < 75 Hz

> 4

Mass
Storage

µs = 1/50 kHz~ 20

L1 accept

L2 accept

14 clock
cycles deep

DETECTOR

L1 storage
pipeline:

DAQ buffers /
Event Builder

Level 3
System

4 events
L2 buffers:

Asynchronous 2−stage pipeline

L1+L2 rejection factor: 25,000

396 ns clock cycle)(
Crossing rate

2.53 MHz synchronous pipeline
Latency
Accept rate < 50 kHz

5544 ns = 42 x 132 ns

Latency
Accept rate 300 Hz

2.53 MHz
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DIL Selection
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ðiò�ð�ò ��� Ý ò � ò ½ B B ½ ñ1� B ��ò�ñ B Ý ò���ñ ± ð � ò�ñ B8� ò ½ ñ1���
ðiò�� | � ½ ±�½ � ½�± ò B ��� ñ B ò ��ò�ñ1� B ò ± ñ � ± �8��ñ |-± Ý ��ñ | B
ðiò � ½ ð�� ð B�� | � ½ � ð�ð Ý ñ ð Ý�| ñ1� B ð ½ � ñ B ± B ñ ð Ý |�½ ñ1���
ðiò���ð Ý�| ð | � ±�Ý ò�� ��B ñ B | � � ñ | � ò � ñ | ò � ��ñ ð�� ð ½ ð�ñ B
ðiò�� � ò B � Ý � Ý ò�ð B ± ñ � � ��ð�ñ1� Ý ±�| ñ ±�| B ± ñ |-Ý ð�� ± ñ Ý
ðiò�ò ½ ò � � | �8� ð � � B ð�ñ � ò � | ñ ½ B B Ý ñ |�½ B Ý ñ ± B ò B ñ Ý�±
ðiò ±�½ � � ð�� ½ ð�ð�ò ±�| ± ��ñ ±�± � ½ ñ B�� |�± ñ1��ò �-ò�ñ Ý ð � | ñ B ±
ðiò ± ò�� Ý ð |�½ ð ½ � Ý ò�ñ1� ± ±�| ñ1� Ý ±�| ñ1��� � ��ñ ± B � | ñ B ½
ðiò ± ò � ð � ½ � |�Ý ò Ý ��� ñ Ý�± � ð�ñ ��B � | ñ B Ý � ± ñ |-| ò�ð�ñ � �
ðiò | � Ý�Ý � Ý ò B ½ ò�ð B ½ ñ ± ò � � ñ�ò | � ò�ñ�ð B �8� ñd�8� Ý ò�ñ | �
ð ±�± B Ý ð � |�½-± � ½ ò ����ñ Ý B ��ð�ñ ½ � ò ± ñ1��� B ��ñ Ý-| ±�Ý ñ1���
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ð ±�|�± � | ð�ò�ò ½ � ò � Ý�Ý ñ Ý�Ý ò ½ ñ1� Ý B�� ñ � ½ � ò�ñ/ò | Ý�½ ñ1��ò
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= 3{� � ½ ð Æ � ½-½ � Ç �> 6"�#�$�#% 6'�*%+%*%+,*%(%-�ñ

¥?
 ¦ è ñ � ñ ß ì t$t$ô ü�u Æ ð Ý�Ý-Ý�Ç �� �"�#�$�#, �'�(%(%*,4%8%4%4�ñ

¥ Ý ¦ è ñ � ñ ß ì t$t$ô ü�u Æ � ½�½-½�Ç �� �"�#�$�#, �'�*%*�5,5�-%8%8�ñ

¥�ð ½ ¦ á ñ@;Cì�û ô ü ø 7Îì�u ø ü�û % ñ ª ô í�õC� Ä1ü=õ9ñ½Lvñ � ô û�ñ æ �=ú@u;ñ@/BA�Cb� � ð ± ð Æ � ½�½ � Ç �
 �"�#�$�#% �'�*%8�5�*%+,9%D�ñ

¥�ð�ð ¦ � ñ « Ï ô ù�û
9�ï °Cªá§G¯�� Æ2j"Ã ? Ç � æ �=ú@u;ñ % 9��@ñ6EGF<3b� ½ � � ½�½ � Æ � ½�½ ð Ç �� �"�#6$%"�&�'�*,*%*%9%*%-,4�ñ

¥�ð�� ¦ ?�ñ « ÷ 9 °Cª�§G¯�� Æ2j"Ã ? Ç � æ �=ú@u;ñ % 9��@ñÈÖ®98õ;õ=ñ�H�A{�`� ± ð Æ ð Ý�Ý-Ý�Ç �� �"�#�$%"�&�'�(%4�5�*%*%-%(�ñ
ð ± �



¥�ð ��¦ ?�ñ « ÷ 9 °Cª�§G¯�� Æ2j"Ã ? Ç � æ �=ú@u;ñ % 9��@ñÈÖ®98õ;õ=ñ�H�C{�`� ± ò ±UÆ ð Ý-Ý 
 Ç �! �"�#�$%"�&�'�(%4%*�5�*65�8�ñ

¥�ð B�¦ � ñ « ÷�÷@ô õ;õ °Cªá§G¯�� ÆXÃ�½-Ç � æ �=ú@u;ñ % 9��@ñ6EIF�Cb� ½ ��� ½�½ ð Æ ð Ý�Ý�Ý�Ç �� �"�#�$%"�&�'�(%4%*%4%*,-%(�ñ

¥�ð�� ¦ � ñ « ÷�÷@ô õ;õ °Cªá§G¯�� ÆXÃ�½-Ç � æ �=ú@u;ñ % 9��@ñ6E = Hb� ½ ��� ½�½ ð Æ ð Ý�Ý 
 Ç �� �"�#�$%"�&�'�(%4%*�5�*,-%)�ñ

¥�ð�ò ¦ ª5ñ!�Añ « ÷�ø â ô � °Cªá§G¯�� ÆXÃ�½�Ç � á�ø õ9î�ï:9J��A�Kb��ò � 
 Æ � ½�½ B Ç �� �"�#6$%"�&�'�*,8%*%9%*%+65*ñ

¥�ð ± ¦ Ã ñ « ÿ ô uXõ ø °Cª�§G¯�� Æ+j"Ã ? Ç � æ �9ú@u&ñ % 9��@ñÈÖ;9?õ&õ9ñ�K�3b�+ð B � ½-½ ð Æ � ½-½ B Ç �> 6"�#�$%"�&6'�*%8%*%8,*%+%9�ñ

¥�ðL
 ¦ �hñ � 9�ÿ�ÿ.��ì ô °Cª;§G¯�� �NM ¬�ÀPOg©�¯«°+À�ª±¬�­RQ�´�¬�¾¸¾TS®°.UCªA©�¬�­WVQ°¸§�¾¸¼¶´�°�º[°�­®ª
¼ ¾¸©�­Z²�ª«·m°JXNY[Z]\^O^_a`
S®°C¯«°.UCªA©�¬�­ � j"Ã ?ÅÄ1ü9õ=9�ï&ü ø ù á�ô õ=9 j"Ã ? ��Ã × j&��� × æO��j"Ã ? %F��± 
���ð Æ � ½�½ � Ç ñ

¥�ð Ý ¦ �hñ`?�ñ j"ø ü
9�ù�ù/ì`h4�hÄ�¶ � ð8¶Óð B Ý ��ð�ñ

¥�� ½ ¦ Lvñ j ñ è uXõ=ï ø û ø ª5ì�í�ì�ù`? èO% �AÄ1Ö « � ¶ �&��è ß Ä ß ¶¸� ½�½ ð8¶ ½�± ñ

¥���ð ¦ ©�ñ{� ø ��ù ô ü ø ü�û ß ñ`Lvñ æçø ïa789�� æ �=ú@u;ñ % 9��@ñ0E = 3b� B 
�
�ò Æ ð Ý-Ý ò Ç �! �"�#�$�#% �'�(%)�5�-%-,9%8�ñ

¥���� ¦ ©�ñ{� ø ��ù ô ü ø ü�û ß ñ`Lvñ æçø ïa789�� æ �=ú@u;ñÈÖ;9?õ&õ9ñ6bc�d1�1 �+ð ± � Æ ð Ý�Ý�±�Ç �� �"�#�$�#% �'�(%D%*%9%+,*%8�ñ

¥�� ��¦ ß ñ è ì�û
9�ù t$ø ü °Cª�§G¯�� Æ4æçø ï4õ9ì�ÿ�ù19 Ã�ø õ ø ©�ï ô î�ö Ç � æ �=ú u&ñÈÖ®98õ;õ=ñ6b = K�Ab�ºð Æ � ½-½ B Ç ñ

¥�� B�¦ Ã ñ �e��ì§õC9�u ô ü
� V[¼!¬�­fVz¬�º[°�­®ªA¼¶ºhg4°�¾Ó¬G¯ ¼!ª«©�¬�­Å©�­i\j�lkj�lmnO�§Gª±§D§�­®¨nSZ©�ºo¼{¯«§Gª«©�¬�­ � j"Ã ?
Ä1ü=õC9�ï&ü ø ù á�ô õC9 j"Ã ? ��Ã × j&� �kh�× á@��j"Ã ? %4��± ��� B Æ � ½�½ B Ç ñ

¥���� ¦ �hñ{ÖÈñO� ø ü�í ø ü ô �O�hñO� ô ï:9?õ;õ=ìd��?�ñ æ ì/ÿ�ÿ�ì�ü�ì�ü�ìd� % ñ æ ì§õ;õ ø î
� ø ü�û « ñ Ã ñ æçô ù ô u ø �áL ��è+æ
C��{� ½�½ ð Æ � ½-½ � Ç �> 6"�#�$�#% 6'�*%-%*%9,-%(%+�ñ

¥���ò ¦ ?�ñ j"ø ï ø � ø í-ù/ì ô u ø ü�ûe�Añb� ô ï�9?õ&õ9ì1� æ �=ú@u;ñ@Ö®98õ;õ=ñ>bc3 = Hb� ��� � Æ ð Ý�Ý � Ç �, �"�#6$�#% �'�(,)%*%D%-%+,D�ñ

¥�� ± ¦ �hñGÖÈñ@� ø ü�í ø ü ô �f�hñ@� ô ï�98õ;õ=ìd� ø ü�û % ñ æ ìýõ&õ ø î
� á î�ÿ�ù/ñ æ �=ú@u;ñobcF�3�Ab� ��B8� Æ � ½�½ � Ç �
 �"�#�$�#% �'�*�5�*%4%*,9%(�ñ

ð ± B



¥���
 ¦ ?�ñ j"ø ï ø � ø í�ù�ì ô u��®�hñÈÖÈñ � ø ü�í ø ü ô �®�Añ � ô ï�9?õ&õ9ì1� ø ü�û % ñ æ ì§õ;õ ø î
� á î�ÿ�ù/ñ æ �9ú@u&ñpb = 3�K{�
��ð�� Æ ð Ý�Ý�Ý�Ç �� �"�#6$�#% �'�(,4%*%D%)%D,*�ñ

¥�� Ý ¦ « ñ°©Hù ø u;u;üa9�ï��;9�û�ñd� X^´�§�Àm·G©qU�¾]²¶°�ºo¾ Æ « ÿ ø û
9 t ì/ÿ æ ï:9�u&u æ ï ô�þ 9�u;u&ì ô ü ø ùd�ÂÄ1ü�ÿ�ñd� ß ø ü Ã ì19�í ô �
j « �`h ß�« �+ð Ý-Ý�½�Ç ñ

¥ � ½ ¦ Lvñý¶ ?�ñ « ï;í�îEì/ü ø ü�û æ ñr;Hñ ß ì/üa9�ï+� ô � ¿�¹ts�°CªA¾nY�­®°�´�²�uGSpU¸§G¯«°wv{­pU¸°�´ ª±§�©�­®ª�uIxb´�¬�ºyY{zC©�¾Óª«©�­Z²
Y[z�À{°�´�©�º[°�­®ª+§G¯[Q&¬�­Z¾ÓªA´�§�©�­®ª«¾ � j"Ã ?YÄ1ü=õ=9�ï;ü ø ù á�ô õC9 j"Ã ? � « á « Ö ��� × æO��j"Ã ? %F��± �����
Æ � ½-½ B Ç ñ

¥ � ð ¦ ×Cñ�© ô ü�â ø ù19�â ø ü�û j ñ %®ô õ&õC� v{­pU¸°�´ ª±§�©�­®ª«©�°�¾U¨�¼{°oª±¬cª«·m°^|[Oox�¾áÁ�¬�´Uª«·m°@²¶¯ ¼¶©�­®¬�¹»¾Ó¿¸¬Gª±ª+¬�º
¾Ó°¸§�´LU�· � j"Ã ?²Ä1ü9õ=9�ï&ü ø ù á�ô õC9 j"Ã ? ��æO�{} ß ��è ."× � Ä j&��j"Ã ? %F��±�½ �Fð Æ � ½�½ B Ç ñ

¥ � � ¦ Lvñ æ î t ö�ù�ì/ü °Cªá§G¯�� �`L ��è+æ C<�b� ½ ð�� Æ � ½�½ � Ç �> �"�#�$�#, �'�*%-%*65%5�(%)�ñ

¥ ����¦ } ñ§¶.;Cñ~;Cì t ø ü�û h�ñý¶�;Hñ }®ø ü�í�� _:­Z©�ªA©�§G¯]¾Óª±§Gª+°�²¶¯ ¼{¬�­ ´�§G¨�©�§Gª«©�¬�­ ¾ÓªA¼{¨�©�°�¾J¬�­�Og´�°C¯�¯ ¹
� §�­ ¨G§Gª+§JÁ�¬�´½ª±¬�Àm¹ À{§�©�´ Àm´�¬C¨�¼6UCª«©�¬�­ ©�­ ·m§G¨�´�¬�­ U¸¬G¯�¯ ©�¨G°�´ � j"Ã ? Ä1ü9õ=9�ï&ü ø ù á�ô õ=9
j"Ã ? ��æO�{} ß ��� × æO��j"Ã ? %F� ò�
 ½ B Æ � ½�½ B Ç ñ

¥ ��B�¦ �hñ"© ø ù ø u;u;ì °Cª>§G¯�� � XNZGv�SpU�©�°�­®ª«©��NU�`;©�¿�´�§�´�ufg4°+Á�°�´�°�­pU¸°WVz§�­Z¼!§G¯ ¹ng@°�µC©�¾Ó°¸¨GS®°.U¸¬�­®¨
Y4¨�©�ªA©�¬�­ Æ4á 98õ �Gô ï�7 � �
9 ô ïXúÙÖ�õ9û�ñ1�`� ½�½ � Ç ñ

¥ � � ¦ ÖÈñ�Ö ô ü�ü ÷ ù ø û
� j"ô�t ö�î*õ=ñ æ �=ú@u;ñ j"ô�t$t î�ü�ñ0H��{� � ½�±UÆ ð Ý�Ý B Ç ñ

¥ � ò ¦ �hñ ß ñ
?�ì�u;ÿ.��ù19�ï ø ü�û « ñ æºþ 9�ì�Ïb9�ï �Ûô�÷ 9"ö�î ÷ ù�ì�ua�
9�û3ì�ü�õ��
9"ö�ï ô ÿ�9�9�û�ì/üEí�u ô�þ Ä1ü9õ=9�ï&ü ø õ9ì ô ü ø ù
j"ô ü þ 9�ï�9�üEÿ�9 ô ü j"ô�t ö�îÓõ9ì�ü�í3ì�ü � ì/í�� è ü
9�ï;í�ú æ �=ú u&ì/ÿ�u ø ü�û á îEÿ�ù19 ø ï æ �9ú@u&ì/ÿ�u Æ+j&��è+æ
� ½�½�½-Ç � æÛø û ô � ø �°Ä�õ ø ùýú�� ± ¶Óð�ðg?_9 ÷ � ½-½�½ ñ

¥ � ± ¦ ÖÈñÛ© ø ï;ï:9�ü æ ï:9�ö ø ï:9�û þ6ô ï j"ô�t ö�î*õ9ì�ü�ígì�ü � ì�í��*¶ è üa9�ï;íiú æ �=ú@u;ì�ÿ�u Æ+j&��è+æ´Þ/½ B Ç �ÛÄ1ü9õ=9�ï4¶
ù ø 789�üa� ß � ìýõ=â�9�ï;ù ø ü�û
�®� ± ß 9�ö5¶�ðG×Cÿ?õ>� ½�½ B ñ

¥ � 
 ¦ ©�ñ æ ñ°Ö;9�ö ø í�9 j Ö á ß ¶�
 ½�� B�B ± ñ
ð ± �



¥ � Ý ¦ ©�ñ æ ñ°Ö;9�ö ø í�9��`Lvñ j"ô-t öEî*õ9ñ æ �=ú u&ñ0A<�b�+ð Ý � Æ ð Ý�± 
 Ç ñ

ð ± ò


