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[�\^]`_ ] a!b!c	d�e@_ d�e�f�cDg�h4]�b!] c&g�i8j^glkmg�j^]3jGg�a!b!f`b�\^]onqp _ f�horsd�c$b!ho]3a!but$v�nqpxw8yzf�e�e�f|{:] jG}!~�d
\^d�jsc	f�a�_3f�h4r^d�c$b!h4] a!b�t$v����:w�e�f�_3d3b�]3j����si$b�d�y�b!] cD�K��f3b�\�_ d�e�f�cDg�h4]b�] cDi�d�c	]�i	] ��ho]3a!b�] j
g�a�b!f`b�f|{:] cDi�f�y���cDd�a=�^e�d�c	glb�~�f�y����u���o���������&���<� ��¡���[�\^]¢v�]3a!b�c	d�e�nqe�]3_�b!c	f�h4d���as]�b�g�_
_ d�e�f�cDg�h4]b�] cotBv�nqpxw`£��3¡¥¤�¦mb!\^]§h4f�i$bog�h4r¨f�c$b�d�a�b§_ f�h4r©f�a^] a!b`f�y'b�\sg�iId�asd�eª~¨iDg�iD¦@_3f�a^iDg�iBb�i�f�y
d«i	_3g�a!b�g�e�e�d3b!f�c$¬|e�]3d�jui	d�h4r^e�g�as�+_3d�e�f�c	g�ho]b�]3c&d�e�f�as�{&gªb!\®d�a�]3h}©] j^j^]3j¯h8�^eªb!gª¬°{&g�cD]`rsc	f�r©f�c$¬
b�g�f�a^d�e'_±\^d�h8}¨]3c�tBv�n@²sw³e�fR_ d3b!] j´a^] d�cPiD\^f|{)]3c�h4d3µ¨g�h�^h¶d3b8iDgªµ�cDd�j^g�d3b�g�f�a´e�]3a^�3b!\^i	�

[�\^]&_±\^d�c	d�_�b�]3c	g�i$b!g�_&f�y�b�\^]�v�nqp1d�cD]Ii	�^h4h4d�cDg�·3] jxg�a+[Nd�}^e�]¹¸��º�3�
�:a»g�asa^] c�d�e��^h4g�a=�^h }sd�i	]�r^e�d3b�]3¦�����¸�¸�g�a^�1b!\^g�_±¼½f�a¾d|k^] c	d���] ¦�}©] ��g�a^i�b�\^]�v�nqp

_ d�e�f�cDg�h4]b�] c§d¿b«dLr¨]3c	r©] a^jsg�_3�^e�d�cocDd�j^g��^i§f�yP¡�ÀLg�a^��yzc	f�h¶b�\^]�}©] d�h1e�g�a^]3��Á�axb�\s]¢v�nqpx¦
b�\s] c	]�d�cD]IÂÃ�)e�d|~^] c	i³f�yN¸4hoh»b�\^g�_±¼¢²^v�²^Äq¬±Â�À4r©f�el~miBb�~¨c	] as]i	_3g�a!b!g�e�e�d¿b�f�cD¦Å_ �¥b8d�a^j´r©f�e�g�i	\s] j
f�a8b!\^])g�a!b�] cDg�f�c�i	g�j^]3i	�³Á�a�b!] cDe�]3d±k^] j§{&gªb!\b�\^]�i	_3g�a!b�g�e�e�d3b!f�c�d�cD]:Â���e�d|~�]3c	i�f�yPÆÇ g�a^�Èb�\sg�_±¼oe�]3d�j
t$Éq}^wD¦È_3e�d�jLf�aL}¨f3b!\xi	g�j^]3i�{&gªb!\L�������3¸¢g�a^�§d�e��^h4g�a^g��^h4�§[�\^]§v�nq²Lg�i)}¨]b�{)]3] a�b�\^]] g���\!b�\
e�] d�j+e�d|~�]3c:d�asjob�\s]8a^g�a!b�\xiD_ g�a!b�g�e�e�d3b�f�c:e�d±~^] cD�IÁ�axf�c	js] cUb�fohod�g�a!b�d�g�axdo_ f�a^i$b!d�a!b§c	d�j^g�d¿b�g�f�a
e�] a^�3b!\8b�\sg�_±¼=a^]3i	iPd�iÊr©f�e�d�c�d�a^��e�]4t°ËÌwNk�d�c	g�] iD¦m}©f3b�\.d3b�b!\^])i$b!c	g�r¢_±\^d�h8}¨]3c�d�a^j8b!f3b�d�e¨j^]3r¥b�\s¦
d�_3c$~¨e�g�_.g�i&i	�^}^iBb�glb��¥b!] j�yzf�c�e�] d�j®g�a®_ ]3c$b�d�g�aGe�d|~�]3c	i	��[�\^]�b�f|{:] c	iD¦Êd�a^j«b�\^]oi$b!c	g�r¯_±\^d�h}©] c
g�a+f�as]8h4fRj^�^e�]¢tBd`�o���½�<� ��¡oi	e�g�_3] ¦Ng���] ¦Nf�a^]�{:] j^��]3w�f�yÈv�nqpÍg�i�j^cDd|{&a�i	_±\s] h4d3b�g�_ d�e�el~Gg�a
Î g����Ï¸���Ð���[�\^] cD]8d�cD]���Ð){)]3j^��] i³f�a´] d�_±\´i	g�j^]3�

Ñ a^]){)]3j^��] Æ g�i&a^f3b!_±\^] j«b�f´d�e�e�f|{¶d�Ò_±\^g�h4a^]�~¨Óxyzf�cId�_ _ ]3i	iPb�f§b�\^]4i	�sr¨]3c$¬±_3f�a^j^�s_�b�g�a^�
i	f�e�]3a^f�g�j^��[�\s]8nqpÔ_ d�e�f�c	g�h4]�b!] c³f�y©b!\^d3b�{:] j^��]8g�i8�3�4g�a^�³i	\^f�cBb�]3cUb!\^d�a´�^i	�sd�e�¦^{&glb�\+i	]�k^] a
a^f�cDh4d�eÃb!f|{)]3c	i)d�asjxf�a^]8_ f�h8}^g�as] j¢b�f|{:] c	Õ©b�\=�^i	¦Ãb�\^]Pb�f3b!d�eNaR�sh}©] c)f�yÈr^\^f3b!f3¬�b!�^}¨]3i:�^iD] j
g�a´b�\s]`v�nqp g�iÐ�À´h4f�js�^e�]3i«�Ö�3�§b�f|{)]3c	i�r©] c&h4f�js�^e�]x�×�+r^\sf3b�f3¬°b��^}©] i&r©] c³b!f|{)]3c³¬8�
Ò_±\^g�h4a^]�~¨Ó�b�f|{)]3c	i��Ø�4r^\^f3b!f3¬�b!�^}¨]3iPr¨]3cUb!f|{)]3c³Ù¹Ú�¸�¡��

[�\^]Pv�nq²oh4]3d�i	�^cD] iÅb�\^]�_±\sd�c	��]Pj^]3r¨f�i	glb�g�f�a4f�a4f�c$b!\^f���f�asd�esiBb�c	g�r^iqd�a^j:{&g�c	]3i	��v�d3b!\^fRj^]
i$b!c	g�r^i§c	�sa^a^g�a^�Lg�axb!\^]¢d�·3g�h8�¥b�\^d�eÊj^g�c	] _b�g�f�a�r^c	f|k¨g�j^]�·¢g�a^yzf�c	h4d3b!g�f�a^¦È{&\^g�e�]�d�asf�j^]&{&g�cD] i
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c	�sa^a^g�a^��g�axb�\s]�·�j^g�cD] _b�g�f�a�rsc	f|k¨g�j^]«cB¬ñ��g�a^yzf�cDhod¿b�g�f�a^��[�\s]´f�c	g�] a!b�d3b!g�f�a^i§f�y³i$b�cDg�rsiod�a^j
{&g�c	] iUd�c	]ÊiD\^f|{&aog�a Î g����¯¸���¸���Á�a^i	g�j^]�]3d�_±\4_±\^d�h}©] cmb!\^]ò{&g�c	]3iUc	�^a^asg�a^�Id�e�f�as��ó)j^g�cD] _b�g�f�a^i
d�cD]�i	r^e�glbog�a¢b�\s]§hog�j^j^e�]§g�a�ôªóÃôÈtBd3b4d�r^rsc	f|µ¨g�h4d3b!] el~Ø�3�Ã�_3howD�`[�\s] c	]4d�cD]§Â��8{&g�c	]3i&d¿b4e�f|{
ôõó�ôª¦³d�a^j�Â���d3b´\^g���\öôõóÃôòyzf�c§d�b�f¿b�d�e�f�y�¡�Ðuf�a�f�as]�i	g�j^]+g�a�f�a^]{:] j^��]3�Ø[�\s]´iBb�cDg�r^iod�cD]
i	e�g���\!b�el~½j^g�÷¨]3c	]3a�bursgªb!_±\Ïg�a�e�f±{ ôl·=ô:tD�3��¸�øG_ h g�a¯b!f|{)]3c	i��3¬|Ð�w.d�asj�\^g���\¾ôª·=ô�t$�����Ã�3_3h g�a
b�f|{:] cDi¸3¬|Ú�w�ù���[�\^]ov�nq²Gd�e�e�f|{&i&yzf�c�d�r©f�i	glb�g�f�auj^]�b!] cDhog�a^d3b!g�f�aGf�yNb!\^]on@p i	\^f|{:] c�d�a^j
yzf�cÊd§h4]3d�i	�^cD] h4] a!bf�y^b�\^]IiD\^f|{)]3cèb�c	d�a^i$k^] c	iD]8rsc	f�ú^e�] ��[�\s]&d|k^] c	d���]I] a^]3c	�3~Lc	] iDf�e��¥b�g�f�a«f�y
b�\s]�v�nqpûg�iÊüUt$ý8w|þ�ýöÙ��3Â<� ¸�ÿ�� ýGiDg�a³Ë.t {&glb�\.n�g�a��&]���w�d�a^j�b�\^]�r¨f�i	glb�g�f�a.cD] i	f�e��¥b!g�f�a¢f�y
b�\s]&v�nq²´g�i��×��h4h yzf�c�r^\^f3b!f�a^iè{&gªb!\xý	�ud�}¨f|k�]&Â��
�&]��§�

�:a^f¿b�\^]3cÊg�h4r©f�c$b!d�a!b�_ f�hor©f�a^]3a!b&yzf�cNb!\^g�i�d�a^d�el~¨i	g�i³g�iòb!\^])v�] a!b!c	d�e'ÉqcD] c	d�j^g�d¿b�f�c�v�\^d�h)¬
}©] c.t$v�É���w&h4f��^a!b�]3jGg�a¯yzc	f�a�b.f�yòb!\^]I{)]3j^��] iD¦Êd�a^j«���^i$b¢f��¥b!i	g�j^]�b!\^].h4d���a^]�b._ f�g�e��L[�\^]
v�É��¹g�i)d�i	]b4f�yUyzf��sc)h�^elb�gl¬�{&g�c	]r^c	f�r©f�cBb�g�f�a^d�eò_±\^d�h}©] cDi	¦mb�{:f�d3b4]3d�_±\Li	g�j^] ¦Ur©f�iDgªb!g�f�as] j
d3b�d�c	d�j^g��^iIf�y��3¡��¢_ h yzc	f�h b�\^]}¨]3d�h)¬±e�g�a^]´tB}¨]b�{)]3] a�b�\^]§iDf�e�] a^f�g�j�d�a^j.b!\^]�v�nqpxw	�UÁ�aÌ¬
i	g�j^]o] d�_±\¯v�É	��_±\^d�h}©] c	¦Nb�\^]I{&g�cD] i8c	�^a^asg�a^�+d�e�f�a^�§b�\^]o·`jsg�cD] _�b!g�f�aGd�c	]4iDr^e�glb�d¿b.d�}¨f��Ìb
ó�� �3���u_ h4�ö[�\s] c	]+d�c	]®�3¡�{&g�c	] i`d3b+e�f|{ ôl·=ô�t$ø���Ú� ôª·<ô�o���3Ú���ø�_ h4w`d�a^j½�3¡ud3b+\^g���\
ôª·<ôòtD�3��Â���¸� ôª·=ô�I��Â�¸���Â`_ h4w	�[�\^]�v�É��¹iDd�h4r^e�]3i�b�\^]] d�cDeª~®nqp i	\^f|{:] cIj^]k�]3e�f�rsho]3a!b.g�a
b�\s])i	f�e�] asf�g�js¦�{&\^g�_±\+g�iòk�]3c$~�g�h4r¨f�c$b�d�a�bIyzf�c�j^]b�]3c	h4g�asg�a^�Ib�\s])}^d�_±¼=��cDf��^a^j«_ f�a�b!d�h4g�asd3b�g�f�a
yzc	f�hûa^] �¥b!c	d�eqh4] iDf�a^i�b!\^d3b.j^] _3d|~®b!f�h�seªb!g�r^e�]¢r^\sf3b�f�asi8yzf�c�b�\s].\^g���\Gý	��c	]3��g�f�a^�Lpxf�cD]
j^]b�d�g�e�iPd�cD]�j^] iD_ c	g�}©] j�g�a´v�\^d�r¥b!] cP¡��

[�\^]�_ ]3a�b!c	d�e:d�a^j�] a^jÌ¬�{:d�e�eI\sd�j^c	f�aÏ_3d�e�f�c	g�h4]�b�]3cu£��¿ø�¤)d�cD]L_ f�h4r©f�i	]3jÏf�y8d�elb�]3c	a^d¿b�g�a^�
e�d±~^] cDi�f�yZg�cDf�a�d�a^j�iD_ g�a�b!g�e�e�d3b�f�cD�P[�\^]I_ ]3a�b!c	d�emhofRj^�^e�] iD¦Åyzf�c	h4g�a^�§yzf��^coÒv�Ó3¬±iD\^d�r©] j�d�cD_±\^] iD¦
_ f|k^] c)r©f�e�d�c:d�as��e�]3i)}©]�b�{:] ] a�Ð�¸��:d�a^j��3Â�¸��D�[�\s]�~�d�c	]Â��¢e�d|~^] c	iIjs] ] rLd�a^jL] d�_±\Lh4fRj^�^e�]
{:] g���\^i`�3�b�f�a^i	�`[�\^]§] a^jÌ¬�{:d�e�eUh4fRj^�^e�] iI_3f±k^] c�r©f�e�d�c)d�a^��e�] i�yzcDf�h Â����@b�f«Ð�¸��:d�a^j�yzc	f�h
�3Â�¸��Èb�f+�3¸����D� Ñ a^]��=�^d�jsc	d�a!bf�yÃb!\^]�_ d�e�f�cDg�h4]�b!] cDi�g�iPi	\^f|{&a�g�a Î g����Ø¸���¡��

[�\^]§r^d�cDd�h4]�b!] c	i:f�yqv�] a!b�]3cId�a^jxnqa^j¥¬���d�e�eò\^d�j^cDf�aL_ d�e�f�cDg�h4]�b!] cDiId�c	]�iD�^h4h4d�c	g�· ]3jug�a
[Nd�}^e�]¹¸����`d�a^j ¸���Â4c	] iDr¨]3_�b!gªk^] el~<�
� é°ÞDÞèë$ÝßÞ��^á�ç�î�ð ��ð

¸�Ú



p�f�j^�se�]3i
�3����d�c	_±\��¹�4i	r^d�c	] ¸��
 ] a^�3b!\ Ú�À4g�a^�
�»g�jÌb�\ �3¸ � g�a´�

t$f�c&�3ø���Ú�g�a^��d3b8¡�À!�¹g�a^��yzc	f�h }¨]3d�h)¬±e�g�a^]3w
" ] r¥b!\Zt$g�a^_3e��^jsg�a^�`}^d�iD]&rse�d3b!] w �3Â���¡�g�as�
��]3g���\�b �Ib!f�a^i

[òf|{:] cDi
�3����h4fRj^�^e�] Ð�ø�À
 ] a^�3b!\ �������º���
[�\^g�_±¼Ras] i	i �3À
#%$
 d±~^] cDi ���3¬±Â��§e�]3d�j

�Ã�¬±Â��:i	_ g�a!b�g�e�e�d3b!f�c
�IiBb�cDg�r+_±\^d�h}©] c

 ] d�j ÆÇ g�a^�Pd�e��shog�a=�^h¶_ e�d�j
²^_ g�a!b�g�e�e�d3b!f�c ¸oh4h¶²^v�²sÄ@¬±Â�Àor©f�el~¨i$b�~¨c	]3a^]
��d|k^] e�] a^�3b!\xi	\sg�y�b!] c Âoh4h'&�ø�(	��� d�_ cB~me�g�_
Éq\^f3b�f�h�^elb�g�r^e�g�]3cqb!�^}¨]3i �:d�h4d�h4d3b!i	����¸�À��
t$Ú�¸�¡o_±\sd�a^a^]3e�iDw t	� Æù g�a^��w

v�\sd�h}©] cDi
" ] r¥b!\ ¸���Ú
#�$¢tBg�a^_3e��sj^g�as�._ f�g�e�w
�»g�cD]�_±\^d�a^a^]3e�i!t$¡�Ð!��h4f�j^�se�]3w Â���ø��
²¥b�cDg�r´_±\^d�asa^] e�i�tD�3��À���h4fRj^�^e�] w ¡Ã�3Â��

�:as���^e�d�c�_ f|k�]3c	d���]
Ë d�}¨f��¥b&Â�Ú��È¬�3ÐÃ�)�
� _ f�h4r^e�]�b!]
� d�}¨f��¥b*�.�¿�º�

Éò] c	yzf�c	h4d�a^_3] t$\^g���\´Ù¹Â��!�'�&]��§w
r¨]+���&]�� �3�����,�3b��^}©]
nqa^] cD�3~uc	]3i	f�e��¥b�g�f�a+ü-��n�£.�8]/�§¤ �3Â���¸�ÿ
� � ý
r¨f�i	glb�g�f�a+cD] iDf�e��Ìb�g�f�aGtB\^g���\^w �&�oh4h
²¥b�cDg�r��3{&g�cD]8Éq� _ f�c	c	]3e�d¿b�g�f�a À3¬Ì�3��ÿ
�»g�cD]�É@� cD] i	f�e��¥b!g�f�aZt$\^g���\^w �&��¸�ÿ

[òd�}^e�]�¸����+0�v�]3a�b!c	d�eZ]3e�]3_�b�cDf�h4d���a^]b�g�_8_3d�e�f�c	g�h4]�b�]3c8t$v�nqpxwUb�] _±\sa^g�_3d�eZi	�^h4h4d�cB~<�
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Î g����^c	]I¸���Ð�0P[�\^]�_ �Ìb	¬±d|{:d|~�kmg�]�{ f�yòd4v�nqp�{:] js��] �
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Cathode

Strips

z

x
Anode Wires
2

(ganged in pairs)

Î g����^cD]§¸���¸!0 " g�d���c	d�h�f�yÅb�\^]4v�nq²¯iBb�c	g�r3�3{&g�c	]4f�cDg�]3a!b�d3b!g�f�asi404v�d3b�\sf�j^]4iBb�c	g�r^i�c	�sa^a^g�a^�+g�a
b�\s]�d�· g�h�¥b!\^d�e�j^g�c	]3_�b!g�f�a�r^cDf±k¨g�j^]´·�g�a^yzf�c	h4d3b�g�f�a^¦U{&\^g�e�]«d�asf�j^]{&g�c	]3i`cD�^a^a^g�a^��g�a�b!\^]�·
j^g�c	]3_�b�g�f�a´r^c	f|k¨g�j^]8cB¬ñ�xg�a^yzf�cDhod¿b�g�f�a^�
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Î g����^cD]o¸���¡�0�5��^d�j^cDd�a!b¢f�yZb�\^]o_ d�e�f�cDg�h4]b�] cP{&\^] cD].��¦��Ê¦�v×iD\^f|{�v�] a!b�cDd�e�¦�n@asj¥¬6��d�e�e@d�a^j
Éqe��s�§c	] iDr¨]3_�b!gªk^] el~<�:[Nf|{)]3c	iPd�cD])a=�^h}©] cD] j´yzc	f�h��´t$d¿bIÚ�����g�a�r©f�e�d�cÊj^g�c	] _b�g�f�a^wòb!f´����tBe�d�iBb
b�f|{:] c³f�yÈnqa^jÌ¬6��d�e�eZh4fRj^�^e�] i	wD�)�:d�j^c	f�asg�_�b�f|{:] c	i�¡�¦�ø`d�asj+Àod�c	]&i	\sd�c	]3j�}©]�b�{:] ] aLv�]3a!b�c	d�e
d�a^j«nqa^j¥¬���d�e�eÅ_3d�e�f�c	g�ho]b�]3c	��£��¿ø�¤

¡�Â



pxfRj^�^e�] i
Ä:�sh}©] cPf�yNhofRj^�^e�] i Ð�À
 ] a^�¿b�\ ����¸oh
�»g�j¥b�\¯t$g�a´��jsg�cD] _�b!g�f�a^w8�3��Â�Âoh
{:] g���\!br©] cPh4fRj^�^e�] �3��¦������4¼=�
b�f|{:] cDi
[Nf3b�d�emaR�sh}©] ct$À���h4fRj^�^e�] w Â�À�Ð
 ] a^�¿b�\ZtB�`��Ù×�3¸��Dw ����¸�¡)b�f4����ÚÃ�)h
�»g�j¥b�\¯t$�I��Ùö�������¿w ������À)b�f4����Ð�¸4h
[Nf3b�d�emj^] r¥b!\GtB\^d�j^cDf�a´_ d�e�f�c	g�h4]�b!] cPd�e�f�a^] w Ð���ø�798;:=<
 d|~�] cDi
Ä:�sh}©] c Â��
²¥b!] ] esb!\^g�_±¼Ras] i	i ����¸o_3h
²^_3g�a!b�g�e�e�d3b!f�cèb�\^g�_±¼=a^] iDi �3���o_3h
²^_3g�a!b�g�e�e�d3b!f�cèb�~¨r¨] Éqpxpx�»j^f�r©] j§{&gªb!\+À�ÿ Ä:d�r^\!b!d�e�]3a^]

�3ÿ �Ê�Ìb�~mel¬±Éq� " d�a^j«���Ã�3ÿ É Ñ É Ñ É
��d±k^]�i	\^g�y�b�]3c	i (	��� É@p�px�¾jsf�r¨]3j4{&glb�\´Â��4h4����e

 d�i	]3c³jÌ~�]?>oÐ�ÀÃ�
Ä:�sh}©] cPf�yNr^\^f3b!f3b��^}©] i ø�¡�À

[òd�}se�]�¸�����0�ÉÈd�c	d�h4]�b!] c³f�y�b�\^]�v�] a!b!c	d�eÅ\^d�j^c	f�a´v�d�e�f�c	g�h4]�b!] c�£��3ø�¤��

¡�Ð



pxfRj^�^e�] i
Ä:�sh}©] cPf�yNhofRj^�^e�] i Ð�À
�:rsr^c	f|µ¨g�h4d3b!]�j^g�h4]3a^i	g�f�a^i �<� À���� ������ �°��@BA
��] g���\!br©] c�h4fRj^�^e�] ø�¦������4¼=�
[Nf±{:] cDi
[Nf3b�d�emaR�sh}©] ct$¡���h4fRj^�^e�] w ��À�À
 ] a^�¿b�\®t$�o��Ù��3¸ � w ����Â�¸)b�f4����ø�À4h
�»g�j¥b�\¯t$�I��Ùö�������¿w ������¸)b�f4����Ð��4h
[Nf3b�d�emj^] r¥b!\GtB\^d�j^cDf�a´_ d�e�f�c	g�h4]�b!] cPd�e�f�a^] w Ð���¸�798;:=<
 d|~�] cDi
Ä:�sh}©] c �3¸
²¥b!] ] esb!\^g�_±¼Ras] i	i ¸4_ h
²^_3g�a!b�g�e�e�d3b!f�cèb�\^g�_±¼=a^] iDi �3���o_3h4�
²^_3g�a!b�g�e�e�d3b!f�cèb�~¨r¨] Éqpxpx�»j^f�r©] j§{&gªb!\+À�ÿ Ä:d�r^\!b!d�e�]3a^]

�3ÿ �Ê�Ìb�~mel¬±Éq� " d�a^j«���Ã�3ÿ É Ñ É Ñ É
��d±k^]�i	\^g�y�b�]3c	i (	��� É@p�px�¾jsf�r¨]3j4{&glb�\´Â��4h4����e

 d�i	]3c³jÌ~�]?>oÐ�ÀÃ�
Ä:�sh}©] cPf�yNr^\^f3b!f3b��^}©] i ¸�ø�¡

[Nd�}^e�]&¸���Â�0�Éòd�c	d�ho]b�]3c	i³f�yÃb!\^]�nqa^j���d�e�e'\^d�j^cDf�a´v�d�e�f�c	g�ho]b�]3c�£��¿ø�¤��

C	DFEGD;H EGFIHJIuT;KML J�SUT�V@Q�WDXKHZO�HZQ

[�\^]8r^e��s�._ d�e�f�cDg�h4]b�] c�g�i�j^glkmg�j^]3jLg�a!b�f`] e�] _b�c	f�hod���a^]�b!g�_d�a^jx\^d�j^c	f�asg�_&i	]3_�b�g�f�a^iD�8Á�a�}¨f3b!\
i	]3_�b!g�f�asi	¦�b!\^]Ld�_�b!gªk^]L] e�] h4] a!b!i+d�cD]Li	_3g�a!b�g�e�e�d3b!f�c�b�g�e�]3i�c	]3d�j�f��¥bu}!~�{:d|k�] e�] as�3b�\Øi	\^g�y�b�g�a^�
tN�  ²^w�ús}¨]3c	i³] h}©] jsj^] jxg�a�b�\^]�iD_ g�a�b!g�e�e�d3b�f�cD�

[�\^]Êr^e��^�Inqp¶_ d�e�f�cDg�h4]b�] c�£��3À¥¤sg�iÈd)e�] d�j3��i	_3g�a!b!g�e�e�d¿b�f�cUiDd�h4r^e�g�a^��b�~¨r©] ¦�{&glb�\��^asgªbPe�d|~�]3c	i
_ f�hor©f�iD] j�f�yUÐ���¸¢h4h e�] d�jLd�a^jLÐ�h4h iD_ g�a!b�g�e�e�d3b�f�c	�4[�\^] cD]§d�c	]��Â¢e�d±~^] cDiIg�aLj^]3r¥b�\�yzf�c�d
b�f¿b�d�e^b�\sg�_±¼=a^]3i	i�f�yèd�}©f��¥b�Ã��O�$«tBc	d�jsg�d3b!g�f�axe�]3a^�3b!\^i	w�d3b§a^f�c	h4d�eNg�a^_3g�js] a^_3] �QP<�^iBb4}©] \^g�a^j
b�\s]oÐ¿b�\ue�]3d�j®rse�d3b!] ¦qd´i	\^f|{:] c$¬|h4d3µ�r¨f�i	glb�g�f�a®js]�b�]3_�b!f�c¢tBÉqn@²sw £��¿Ú�¤Ug�i�]3h}©] j^j^]3j^¦N{&\sg�_±\
g�i)_ f�h4r©f�i	]3j�f�yUr^e�d�i$b!g�_§iD_ g�a�b!g�e�e�d3b�f�cIiBb�cDg�r^iotB¸�h4h�{&g�j^]§d�a^jL¡�h4h b�\^g�_±¼�w@{&gªb!\Lf�r¥b�g�_ d�e
ú^}©] c³c	]3d�j^f��¥b!�8Á�a+yzc	f�a!b�f�y¨b�\s]8ú^cDi$b�e�]3d�jxe�d±~^] c)g�i:d�a^f3b�\s] c³i	_ g�a!b�g�e�e�d3b!f�c)e�d±~^] cD¦Èd�_b�g�a^�.d�i�d
r^cD] i	\sf±{:] c�j^]�b!] _�b!f�cItBÉqÉ	�³w	�Ã[�\^]�] a^]3c	�3~+cD] i	f�e��¥b!g�f�a¢f�y�b!\^]�nqp iD] _b�g�f�a¢g�i�d�r^rsc	f|µ¨g�h4d3b!] el~
�3Ð���Ð�ÿoþ � ý9{&gªb!\+d4����ø�ÿ _3f�a^i$b!d�a!bPb�] cDh4�

[�\^]\sd�j^c	f�a�_ d�e�f�cDg�h4]b�] c�g�i³d.��Â`e�d|~�] c�g�cDf�a�d�a^j�iD_ g�a�b!g�e�e�d3b�f�c�i	d�h4r^e�g�a^�¢j^]kmg�_ ]3��²^f�h4]
r^d�cDd�h4]�b!] c	iPf�y�b�\s]�b!\^]�r^e��^�`_3d�e�f�c	g�h4]�b�]3c�d�c	]Ie�g�iBb�] j+g�a´[Nd�}^e�] �9¸���Ð��
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nqp ��� "
²^]3��h4] a!b�d3b!g�f�a R&À©�ÊÀo_ h ù R&��Ð©����Ðo_3h ù
[Nf3b�d�emv�\^d�a^a^]3e�i Ú�¡�� À�¡�Ð
[�\^g�_±¼=a^] iDi ���M#�$�¦q�TS�$ ø�SU$
" ] asi	glb�~ ����Â�¡MVUWX: ����ø�¸MVUYXZ
²^d�h4r^e�] i ������Éqc	] iD\^f|{)]3c ��Â
�:_b�glk�] Ðoh4h ²s_ g�a�b ¡4h4h ²^_3g�a!b
ÉÈd�i	i	glk�] Ð���¸4hoh¶Éq} �4g�as_±\ Î ]
 g���\�b[&�g�]3e�j \×Â���¸ \×�����
tÈr©]T��pxÁ�É��3b!g�e�] w
�³] i	f�e��¥b!g�f�a �3¡�ÿ�� � ý*].�3ÿ À���ÿ
� � ý^]�¸�ÿ

[Nd�}^e�]`¸���Ð�0 Ñ k�] cPk¨g�]{Öf�yòb!\^]`rse��^�´_ d�e�f�cDg�h4]b�] c £��3¸�¤��x[�\^]onqp t$\sd�j^c	f�a^w8cD] iDf�e��Ìb�g�f�a¯g�i
b�\s]&js] i	g���a^]3j�iDr¨]3_ g�ú^_ d3b!g�f�a�yzf�c�d4i	g�a^��e�]&] e�] _�b!c	f�a¯t$rsg�f�asw	�

_a`4_ b c�dae f�gihjg
k�h9dal�m

Î f��^c�i$~¨iBb�] h4i§f�y�i	_ g�a!b�g�e�d¿b�f�cDi�d�a^jGrsc	f�r©f�c$b!g�f�a^d�eU_±\^d�h8}¨]3c	i�g�aGv "IÎ Á	Á)d�cD].�^iD] jGyzf�cPb!\^]
j^]b�] _b�g�f�auf�y�h8�^f�a^i&f|k�]3cPb!\^]4c	] ��g�f�a�ô �qôonK�<� ����[�\^]o_ d�e�f�c	g�h4]�b!] c�i$b!] ] e�¦@hod���a^]�b`cD]�b��sc	a
~�f�¼�] ¦&d�j^jsgªb!g�f�asd�e:iBb�] ]3e�{:d�e�e�i�d�cD]`b�\^]�d�}^i	f�c	}©] c	i�f�y�b�\^]xh8�^f�a�j^]b�] _b�f�cDi	��[�\^]Lj^]3i	g���a
r^d�cDd�h4]�b!] c	iPf�y�b�\s]&Ðoh�sf�a+iB~¨i$b�]3h4i:d�cD]&e�g�i$b�]3j+g�a´[òd�}se�]3�ö¸���¸��

[�\^]�v�]3a!b�c	d�e�px�sf�a�j^]b�] _b�f�cxt$v�pp(�wL£l����¤�¦�b!\^]�f�cDg���g�a^d�e³iD]�bxf�y:j^cDg�y�b�_±\^d�h8}¨]3c	i¢yzf�c
h�sf�a�j^]b�]3_�b�g�f�a^¦N_ f|k^] c	i§ô �Uô�ö����¡�¦Åd�a^j�g�i�]3h}©] j^js] jLd3bPb�\s]8f��Ìb�] c³c	d�j^g��si�f�yÃb�\^]&_ ]3a!b�c	d�e
_ d�e�f�cDg�h4]b�] cè{:] j^��] i	�

[�\^]�v�] a!b!c	d�eÊp��^f�aq(:rs��c	d�js]�t$v�pxÉqw§_3f�a^i	g�i$b!i4f�y�dLi	]3_ f�a^j�iD]�b´f�y�h8�^f�a�_±\^d�h8}¨]3c	i
}©] \^g�a^j¢d�a.d�j^j^glb�g�f�a^d�eÃ¡��8_ hKf�y'iBb�] ]3e¨g�a8b!\^]:cD] ��g�f�a¢¸�¸��	n½Ë�nöÚ������Ê[�\^])_3] a!b�cDd�e¨�sr^��c	d�j^]
_±\^d�h8}¨]3c	i`d�c	]«c	]3_�b!d�a^���^e�d�cD¦:i	g�a^��e�]�¬°{&g�cD]+jsc	g�y�bob!�^}©] i	�Ø[�\^]´v�²^É g�i4due�d|~^] cof�y:iD_ g�a�b!g�e�e�d3¬
b�g�f�a�_ f��^a!b!] c	i`g�asi$b�d�e�e�] j�f�aub�\s]�f��¥b!i	g�j^]�iD�^c	yzd�_ ]´f�y�b�\s]4{:d�e�e�j^cDg�y�b�_±\^d�h8}¨]3c	iD� Î �^cBb�\^]3c
g�a^yzf�c	h4d3b!g�f�a´d�}¨f��Ìb�b�\^]�v�pxÉ�j^]b�]3_�b�f�c³_3d�a´}¨]�yzf��^asj+g�a £l�Ã�3¤��

[�\^]�v�] a!b�cDd�eÅ]�µ=b!] a^iDg�f�a´_ f�a^i	g�i$b!i�f�yZ_3f�a^g�_ d�eÅiD] _�b!g�f�a^iPf�yòjsc	g�y�b�b��^}©] i&tBv�pp#:wPd�a^j«iD_ g�a¥¬
b�g�e�e�d3b!g�f�a¢_ f��sa�b!] cDitBv�²3#:w�e�fR_ d3b!] j�d3b)] d�_±\«]3a^j«f�ysb�\^]:_ ] a!b!c	d�e'js]�b�]3_�b!f�cÊd�a^j�]µ=b�] asj^g�as�og�a
r©f�e�d�c�d�a^��e�]Iyzc	f�h Ð����òb�f4¸�¸����

[�\^]«Á�a!b�] cDh4g�]3j^g�d¿b�]�pr(:f�a�j^]�b!] _b�f�c+t$Á�pr(:w4g�i4j^]3i	g���a^]3jub�f¢b!c	g�����] c§f�a�h8�^f�a^iI{&glb�\
ô �Uô9n � � ¸�d�a^j�b�f�g�j^] a!b!g�y�~�f!sog�a^]�h8�^f�a^i){&glb�\9ô �Uô9nû�<������[�\^]«j^]b�]3_�b�f�c§_ f�a^iDg�iBb�iof�yPd
}^d�cDc	]3e<f�ysv�pxÉ'¬|e�g�¼�]Ê_±\sd�h}©] cDiÈd�a^j8v�²^É'¬±e�g�¼¥]�iD_ g�a�b!g�e�e�d3b�g�f�a�_3f��^a!b�]3c	iÈh4f��sa�b!] j8f�a³b!\^]�f��¥b�]3c

¡�¡



tvu�w txu�y�z{tx|Ty txu�}�z~tx|�} ��u�w
y��F�������~�����6�T�������������;�4���;���~� � �!�������~��� � �!�)�j��� ��� ���~���9��� �!�)�j��¡ ���¢��¡~���j��� �!�)�j��¡ ��£
¤ �F�¦¥§�v�F�T¨©�����F�{�F�F���F� ���F�¦�{ª «~���~¬��� ��®{£���¯ « ��£°±¡~£���¯ « ��£°±¡~£���¯ «~��£�±¬~� ²±��¯
¤ �F�¦¥§�v�F�T¨©�´³��µª)�{�F¶ «{«~����¯ �6²©����¯ ¡{¬~����¯ ®{�~®���¯
u±��·i�;�=�¦¥§�x�F�¦¯�� ¬~�{�-ª)� ¡~¸ ²�¹�� ¡~¸ ²	¹�� ¬~�{�ºªT�
» �~�;��³3���F�¦¥§�x�F�T¨©��� «{®~��² ¡~�{¼~� «~«{�~¬ ¡~¼{«~¬
|)���¦ª½�F�¦³¦³����F�~�9���{�)ª �F�µ�o�F¶T���¿¾ ª)�µ�F� � «{¸¦£���¯ ¡{¸¦£���¯ «{¸¦£���¯
|)���¦ª½�F�¦³¦³����F�~�9���{�)ª �F�µ�oÀx�����F¶ � ®~����¯ ®~����²��°��¯ ¡~¼���¯
|)���¦ª½�F�¦³¦³����F�~�9���{�)ª �F�µ�o³¦��ªT�~�=¶ � ®~«{����¯ ¡{¬~����¯ ¡{¬~����¯
» �~�;��³3���{�Tª½�F�µ�F� � «{�~Á ®{«�² ¬~��²
y��¦�~ªÂ�¦ª½�=���;�{���F�¦�{ªÃ³¦��ªT�~�F¶T� £{¸¦£ ¼~¸¦¬ �~¸¦« �~¸¦«��6«~�
u��¦ªT�¦¯9�T¯Ä�����F� ���;��¨)³¦��¯9�T�{ª�Å~Æ ¡{¸ ²±ÇX��È�z{� «~¸¦«�Çv��È�z~� ¡~¸ ²±Çv�µÈ�z{� ¡{¸ ²~�6«{¸¦��ÇX��È�z~�
u��T³¦�F�¦�T³¦���;�µ�6�=�F���F�¦ªT�	�F���F�{³¦�T�F�¦�~ª ¡{«���¯±z��*É=Çv�µÈ�z6��Ê ¡{£���¯�z�� ¡{®���¯±z�� ¡{®6�6«{£���¯±z��
[Nd�}^e�]Ê¸���¸�0 " ]3i	g���a4r^d�cDd�h4]�b�]3c	iUf�y�b!\^]�v "IÎ ÁDÁNp��^f�a4j^]�b!] _b�f�cDi	�ÊÉqg�f�a4g�a!b�]3c	d�_b�g�f�a4e�]3a^�3b!\^i
d�a^j®h�^elb�g�r^e�].iD_ d3bDb�] cDg�as�xd�c	]o_ f�hors�¥b�]3jGd3b.d+cD] yz] cD] a^_3]¢d�a^��e�]of�y�Ë�Ù¶Ú�����g�a®v�pp( d�a^j
v�pxÉ���v�²^É¨¦qd3b4d�a�d�a^��e�]§f�y�Ë`Ù�¸�¸��Ig�auv�pp#G��v�²�#:¦Ud�a^j�iD\^f|{¹b�\s]ocDd�a^��]§f�yÅk�d�e��^]3i&yzf�c
b�\s]&Á�pr(:��£��3¸¥¤

c	d�j^g��sif�yòb!\^] Î pp(»b!f�c	f�g�j^iD¦�d�a^j¯r^g�a!{&\^]3] e�i§f�yÊ_3f��^a!b�]3c	i�f�a´b�\^]`] a^j¥{:d�e�e�d�asjG}¨]b�{)]3] a
b�\s]�b!f�c	f�g�j^i�yzf�cÈb�c	g�����]3c	g�a^���

_a`4Ë ÌÎÍ�g Ï�cÑÐ Ò�e�dam°Ò4hºÓ Ð daeÑÒ4h9dal

�¶v�\^]3c	] as¼�f|k  �^h4g�a^f�i	glb�~Ïv�f��^a!b�]3c�tBv  v�w £l����¤�\^d�i4}¨]3] a�_ f�a^i$b!c	�^_b�] j�yzf�c�b!\^]�r^c	]3_ gl¬
i	g�f�axh4]3d�i	�^cD] h4] a!bof�y©b�\^]8hod�_±\^g�as]�e��shog�a^f�iDgªb�~���[�\^]�js]�b�]3_�b!f�c:_3f�a^i	g�i$b!iIf�yèe�f�a^��¦N_ f�a^g�_3d�e�¦
��d�iD] f��sièv�\^] cD] a^¼¥f|k«_ f��sa�b!] cDimb�\^d3bÊr¨f�g�a!bÈb!f�b�\s]Ê_ f�e�e�g�iDg�f�a§cD] ��g�f�a�d�a^j§h4f�a^glb�f�cÃb�\^]Êd|k^] c	d���]
a=�^h}©] cf�yÊg�a^] e�d3b�g�_^Ô ÔGg�a!b�]3c	d�_b�g�f�a^i�}!~�h4] d�iD�^c	g�a^�`b!\^]¢a=�^h}©] cf�yÊr^d�cBb�g�_ e�] iD¦�d�a^j+b!\^] g�c
d�cDc	glksd�e�b�g�h4] ¦Åg�a+]3d�_±\+}s�^a^_±\�_3c	f�iDi	g�a^���

[�\^].v  v j^]b�]3_�b�f�c_ f�a^i	g�i$b!i�f�y��+h4f�j^�se�]3i�{&\^g�_±\Gd�c	]oe�f�_3d3b�]3jGg�asi	g�j^]&b!\^]�ÒÂ¿¬±j^]3��c	]3]
\^f�e�] iDÓ�g�a^iDg�j^]�b�\s]uv "IÎ ] asj¥¬±r^e��^��_ d�e�f�cDg�h4]�b!] cDi	¦§_ f|k^] c	g�a^��b�\^]�r^iD] �^j^f¿¬±c	d�r^g�jsgªb�~¾c	]3��g�f�a
Â���ø�nÔô �Uôon�Ð���ø��xnqd�_±\¯h4fRj^�^e�]`_3f�a^iDg�iBb�if�y�Ð�À§b�\^g�a^¦�e�f�as��¦q_ f�a^g�_ d�e�¦���d�i$¬|ú^e�e�]3j¯v�\^]3c	] as¼�f|k
_ f��^a!b�] cDi	��[�\^]�_ f��sa�b!] cDiÊd�c	]³h4f��^a!b�]3j¢f�a`de�f�a^�.t�R ��Â��&_ h4w	¦<b�\^g�a�tB����Ú&h4h4w�d�e��^h4g�a^g��sh
b��s}¨]8b!\^d3b¢i	�^cDc	f��^asj^i:b�\^].}¨]3d�h rsg�r©] ��[�\^]�_3f�h4r^e�]�b�]�iBb�cD�^_�b!�^c	]¢g�i§] as_ e�f�i	]3j�g�a�d`b!\^g�as¦
d�e��^h4g�asg��^h r^c	]3i	iD�^c	]:k^] i	iD] e�¦qú^e�e�] j¢{&glb�\Lg�i	f�}s�¥b�d�as] �4[�\^]�a^f�hog�a^d�eòf�r©] c	d¿b�g�f�aLr^c	]3i	iD�^c	]§g�i
�)d3b�h4f�iDr^\^]3c	] �

Éqc	f�h4r¥b`r^d�cBb�g�_ e�] i&_ f�h4g�a^�´yzc	f�h�b�\^]MÔ Ô®g�a!b!] c	d�_�b�g�f�a^i�b�cDd|k�] cDi	]Ib�\^]4yz�^e�eUe�] a^�3b!\®f�yZb!\^]
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_ f��^a!b�] c�d�a^j`��] a^]3c	d3b!]:d8e�d�cD��]³d�h4f��^a!b)f�y'e�g���\!b§tZd8e�d�cD��]³d�h4r^e�glb��sj^]:Éqpx[�i	g���a^d�ex0ÂRY�¿���
r^\^f¿b�fR] e�] _�b!c	f�asi	w	��[�\^]Êe�g���\!bè~¨g�] e�j4f�y�r^d�cBb�g�_ e�] iUyzc	f�h»}©] d�hI¬|\^d�e�f)f�còi	] _3f�a^j^d�c$~�g�a!b�]3c	d�_b�g�f�a^i
g�i�iDg���asg�ú^_3d�a!b�el~xiDh4d�e�e�] c�}¨]3_ d��si	]@b!\^]�~4b!c	d�a^iBk�]3c	i	]@b�\^]³_ f��sa�b!] cDi�d3b:e�d�c	��]³d�a^��e�] i:t b!\^] cD] yzf�cD]
i	\sf�c$b!] c&r^d3b�\ue�] a^�3b!\^i	wD¦�d�asj´b�\s]`r^cDf�js�^_ ]3j¯e�g���\!b.]�µ¨r©] c	g�] as_ ] i§d´e�d�c	��]4a=�^h8}¨]3cf�y�c	] e�yz] _¬
b�g�f�a^iD�9�Öi	�sgªb!d�}^e�]+d�h4r^e�glb��^j^]4b�\^cD] iD\^f�e�j�d3b4b�\s]´jsd3b�dud�a^d�el~¨i	g�i.iBb�d���]«_3d�a�j^g�i	_3c	g�h4g�a^d¿b�]
d���d�g�a^iBb&a^f�a¥¬|r^c	f�horÌbrsd�c$b!g�_3e�]3i	�

�:j^jsgªb!g�f�asd�e�el~<¦sb!\^]�b�g�h4]�c	] iDf�e��¥b�g�f�a´f�y^b�\^]Iv�\^]3c	]3a^¼�f|k®_ f��sa�b!] cDi³g�iP}¨]3e�f|{¶�3���4r^i¹£ª��Â�¤�¦
{&\^g�_±\Gh4d�¼�]3i8glb.r¨f�iDi	g�}^e�]�b!f+]3i$b�g�h4d3b�]�b�\^]4a=�^h8}¨]3cf�y�Ô Ô¯g�a!b�]3c	d�_b�g�f�a^i&g�a®d+��glk�]3a¯}©] d�h
_ cDf�i	iDg�as�u}!~�iBb��^jÌ~mg�a^�¢b�\s]b�g�ho]�jsg�iBb�c	g�}^�¥b!g�f�a�f�yèb!\^]�\^glb�i§d�a^j�_3f��^a!b�g�a^�¢b�\s]�aR�sh}©] c4f�y
b�g�h4]`_3e��si$b�]3c	iD�®[�\^]`d�elb�] cDa^d3b!gªk^].h4]�b!\^f�j®\^] e�r^i8c	] js�^_ ]8b!\^]oi$~¨i$b!] h4d3b�g�_¢�^as_ ] cBb�d�g�a!b�g�] i�g�a
b�\s]&h4]3d�i	�^cD] h4] a!b!�

_a`4Õ ÌÎÍ�g h[l�Ò4Ö
Ö�g×lØmoÓÙmohjg
Ð

[�\^]�b!c	g�����]3c)r^e�d±~¨iId�a�g�h4r©f�c$b!d�a!b4c	f�e�]�g�aL\^d�j^cDf�aL_ f�e�e�g�js] c)]µmr©] cDg�h4]3a�b!i8}©] _3d��^iD]:b�\^]�_3f�el¬
e�g�iDg�f�a+c	d3b!]8g�i³h�^_±\x\sg���\s] cUb�\^d�a4b�\^]&c	d¿b�]&d3bP{&\^g�_±\ob�\^]&j^d3b!d._ d�a�}©]8iBb�f�cD] j�f�a4b!d�r¨].t$d¿b
v "IÎ �³�^a®Á	Á�¦'b�\^]`_ f�e�e�g�iDg�f�a¯c	d3b!].g�i] ÷©] _b�glk�]3eª~�]T�=�^d�eÅb�f4b�\^]o_ cDf�i	iDg�a^�LcDd3b�]of�yÊø���¡+px�:·3¦
{&\^g�e�]Êb!\^]Êb�d�r©]Ê{&c	glb�g�a^�`iDr¨]3] j+g�iPe�] i	iUb�\sd�a«¸��4�:· wD�

[�\^]:v "IÎ b�cDg�����] c�iB~¨i$b�]3hY\sd�i�dPb�\^cD] ]�¬|e�]k�]3emd�cD_±\^gªb!] _b��^cD]�{&gªb!\¢] d�_±\�e�]k�] e¨r^c	f|k¨g�j^g�as��d
c	d¿b�]�c	]3j^�^_�b!g�f�a�i	��Úo_3g�]3a!b:b�fod�e�e�f|{�yzf�c�r^c	fR_ ]3i	i	g�a^�¢g�a§b�\^]&a^]�µ=be�]k�]3eÃ{&glb�\+hog�a^g�h4d�eZj^] d�jÌ¬
b�g�h4]Ö£l��Ð�¤���[�\^]&yz�^a^_b�g�f�a^d�eÅ}se�fR_±¼�j^g�d���c	d�h f�y�b�\^]�b�cDg�����] cPi$~¨i$b!] hÖg�i³iD\^f|{&a�g�a Î g����ö¸���ø��
[�\^]`b!c	g�����]3c`iB~miBb�]3h _ f�a^i	g�i$b!i�f�y�b�{:f�\^d�c	jÌ{)d�cD]�e�]�k^] e�i	� [�\^]  ]k�] el¬Ì�ob!c	g�����]3c`cD] d�j^i.d�a
]�k^] a!b+d�a^j�h4d�¼�]3i4j^] _3g�iDg�f�a9t  �¬|d�_ _3] r¥b��  �¬|c	]��] _�b!w�g�a�]k�]3c$~�}©] d�h _ cDf�i	iDg�a^����[�\^]  �
}^�^÷©] c�g�i�Ð��«_ c	f�i	i	g�a^��i8j^] ]3r^�«[�\^]  ]k�]3eª¬|�ob�cDg�����] cIr^cDf�_3] iDi	] i8]�k^] a!b�iPb�\^d3bo\sd±k^]`cD] _3] glk�] j
d  �¬±d�_ _ ]3r¥b4g�a�db�g�ho]§f�c	j^]3c	] j�yzd�iD\^g�f�a^�.Á b§g�iIiBb�c	�s_�b��sc	] jud�i)d�b�{:f«i$b�d���]�r^g�r¨]3e�g�a^]){&glb�\
j^d3b!d�}^�^÷©] cDg�as�od¿bÊb�\^]Ig�a^r^�Ìb�f�yZ] d�_±\«iBb�d���]3��[�\^]�ú^c	iBb�i$b!d���]Ig�iÊ}^d�iD] j«f�a«j^]3j^g�_3d3b�]3j«\^d�c	jÌ¬
{:d�c	])rsc	fR_ ] iDi	f�cDiÈ{&\^g�_±\´d�i	i	]3h}^e�]�g�asyzf�c	h4d3b!g�f�a�yzcDf�h�d§r^d�cBb�g�_ �^e�d�cÊiD] _�b!g�f�a´f�ysb�\^])js]�b�]3_�b!f�c
t$v�d�e�f�cDg�h4]b�] cD¦'v�e��^i$b!] c	iD¦Z²Û�×#�b!c	d�_±¼=i�]�b!_ wD�³[�\s]Ii	] _3f�a^j´i$b!d���])_3f�a^i	g�i$b!iPf�yZr^c	f���c	d�h4h4d�}^e�]
r^cDf�_3] i	iDf�c	i�t " n@v���e�r^\sd&rsc	fR_ ] iDi	f�cDi	wqf�r©] cDd3b�g�a^�If�a§e�g�iBb�iUf�yÃf�}R��] _�b!iq��] a^]3c	d3b!] j4}!~b!\^]�ú^c	iBb
i$b!d���]3�+²¥b!f�c	d���]§f�y�yzf��^cI]�k^] a!b�i�g�i�r^c	f|k¨g�j^] j®g�a  �«}^�s÷¨]3c	i	�+[òcDg�����] c�j^]3_ g�i	g�f�a^id�c	]4}^d�iD] j
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f�a®g�a^yzf�c	h4d3b�g�f�aGyzcDf�hû_ d�e�f�cDg�h4]b�] cPb�f|{:] c	i´tBv��  w	¦@_ ]3a!b�c	d�e�iBb�c	g�rG_±\^d�h}©] c	i´tBv�nq²^w	¦@_ ]3a¥¬
b�cDd�eZf��¥b!] cUb�c	d�_±¼�] c§t$v Ñ [�w	¦Nh�^f�ax_±\^d�h8}¨]3c	iId�a^j+h�^f�axi	_3g�a!b�g�e�e�d3b!f�c	iD¦èd�a^j+i	g�e�g�_ f�a.k�] cBb�]µ
j^]b�] _b�f�cDi	�&[�\^][Nc	g�����]3c:²^�sr¨]3c$k¨g�iDf�c:Á�a!b!] c	yzd�_ ]«tB[�²^Á�w:r^cDf|kmg�j^]3i)d�a�g�a!b�]3c	yzd�_3]�}¨]b�{)]3] a.b!\^]
b�cDg�����] c�iB~miBb�]3h�d�a^j�b�\^] " �[5×d�a^j´_ e�f�_±¼=�

[�\^]  �¿v��  i	�s}^i$~¨i$b!] h��^i	]3iqb!c	d�asi$k�]3c	iD]�] a^]3c	�3~uiD�^h4h4] jxg�a!b�frÜ¿Ý Þ=ß�ßUà4Ý�Ü�áTâ�à4Ý ã:f�yòd�rÌ¬
r^cDf±µ¨g�h4d3b�]3eª~��<� �o�Ï�3¸��Ig�a«��äØ��i	r^d�_3] £l��¸�¤èd�asj«b!c	d�_±¼=i&yzc	f�hå# Î [�b�c	d�_±¼xr^c	fR_ ]3i	iDf�cPb!f
yzf�cDh ] e�] _b�c	f�a^¦�rs\^f3b�f�a¯d�a^j���]�b&b�cDg�����] c�f�}���]3_�b!i	�  �3v��  d�e�i	f´_ d�e�_ �^e�d3b!] i³b!\^]�æPý���d�a^j
h4g�iDi	g�a^�§ý	��yzf�cÅb�\^]³]�k^] a!b�i�yzf�c@�si	]:}!~  ���  Ñ ���  ��[�\^]:pr( Ñ Ä9iD�^}^i$~¨iBb�] hK�^iD] iÊh8�^f�a
r^cDg�h4glb�glk�] i�d�a^j
# Î [ub�cDd�_±¼=i�]µ=b�c	d�r¨f�e�d3b!] jIb�f�b�\^]Ph�sf�a`_±\sd�h}©] cDi�}!~�b�\s]�#�[[��É�b!f�yzf�c	h
h�sf�a«b!c	g�����]3cIf�}���] _b�iD�´v�f�g�a^_3g�js] a^_3]&{&glb�\uh�^f�aui	_3g�a!b!g�e�e�d¿b�f�cDiP{&\^]3c	]od�r^r^e�g�_ d�}^e�]og�iI�^iD] j
b�f`c	]3hof|k^]�h�^f�a�i$b!�^}^i)yzcDf�h¶f3b!\^] c³_ cDf�i	iDg�a^��i	�&[�\^]  �&[Nc	d�_±¼´iD�^}^iB~miBb�]3h g�i:j^]3i	g���a^] j.b!f
b�cDg�����] cPr^�^cD] el~uf�a§b�c	d�_±¼Ri�g�a§b�\s]8v Ñ [�b!f`r^cDf|kmg�j^]&d�a´]TÚ4_ g�] a!b:b!c	g�����]3c³rsd3b�\+yzf�c�\^d�j^cDf�a^g�_
��j^] _3d|~miD�

[�\^]  ]�k^] el¬±��b!c	g�����]3c�\^d�i�d|ksd�g�e�d�}^e�]:d�i�g�asr^�¥b�iNb�\^]�b!c	g�����]3c�r^cDg�h4glb�glk�]3i���] a^]3c	d3b!] j�yzf�c  �
0P[òcDg�����] c³[òf|{:] c³] a^]3c	��g�] iD¦j# Î [�b!c	d�_±¼=i³d�a^j´h�^f�a+i$b!�^}^i	�:�:j^j^glb�g�f�a^d�eNjsd3b�d4yzf�c  �`_3f�h4]
yzc	f�h»b�\s]Ii	\^f|{:] c³hod¿µmg�h�sh¶i$b�cDg�r´_±\^d�h8}¨]3c	i³d�a^j§b�\^][çiä��xi$b!c	g�r^iPf�yò²��×# Á	Á��'[�\s] c	]&d�cD]
b�\sc	] ]o\^d�cDj¥{:d�c	]oi	�^}Ì¬±i$~¨iBb�] h4i§��]3a^] cDd3b�g�a^�+r^c	g�h4gªb!gªk^] i�d3b  ]�k^] e@�a0  ��v��  ¦�#�v�nq²^¦�d�a^j
²^g�e�g�_ f�a
�³]3c$b�]µu[òcDd�_±¼�]3c�tB²Û�§[�wD�

[�\^]  ]�k^] el¬±Âb�cDg�����] c��^i	]3i�b�\^]�yz�se�eòj^]�b!] _�b!f�c)g�a^yzf�cDhod¿b�g�f�a.b�f¢yz�se�el~GcD] _3f�a^i$b!c	�^_bo]�k^] a!b�i
g�a+d4r^cDf�_3] i	iDf�cPyzd�c	h4�

Éq\^f3b�f�a`_3d�a^j^g�j^d3b!] i@d�c	]P_ f�e�e�] _b�] j`}!~§b�\^]P_ d�e�f�cDg�h4]b�] cÅb�cDg�����] cDi	0  �3v��  ¦  ��v��  d�a^j
 Â4c	] _3f�a^iBb�c	�s_�b�]3j�r^\sf3b�f�a´_ d�a^j^g�j^d3b�]3i	�³pxf�cD]&js]�b�d�g�e�iPd�c	]�j^]3i	_ cDg�}©] j+g�a´v�\^d�rÌb�] cP¡��

_a`4è éëê Ò�e�g lºg
k�dreÑmxh[l�cÑk�hÂÒ4dae

[�\^]x]k�]3a�b!i«d�c	]xrsc	fR_ ] iDi	]3j�{&glb�\¯b!\^]xyz�^e�e:cD] _ f�a^i$b!c	�^_b�g�f�a�_ fRj^] ¦�{&\^g�_±\Ïr©] cDyzf�c	h4i8b!\^c	]3]
j^g�h4] a!b�g�f�a^d�e^b!c	d�_±¼=g�a^��¦Åd�a^j´g�j^] a!b�g�ú^]3iq��]b�¦År^\^f¿b�f�a^iD¦Å] e�] _b�c	f�a^i�d�a^j+h8�^f�a´_ d�asj^g�jsd3b�]3i	�

P<]�b!i�d�cD]�yzf�c	h4] j`}�~´úsa^j^g�a^�_3e��^iBb�]3c	i�f�ym] as] c	�¿~�g�aIb�\^]³_ d�e�f�cDg�h4]�b!] cD��[�\^] cD]:d�cD]Uk�d�cDg�f��^i
d�e���f�cDgªb!\^h4i:b�fL_ f�h}^g�a^]§b�f|{)]3c	i)b�fLyzf�c	h���]b�iD���¶��fRf�jGd�e���f�c	glb�\^h i	\^f��se�j�i	d3b!g�iDy�~�d�i	]b
f�yUcD]T�=�^g�c	] h4]3a�b!i8iD�^_±\�b�\^d3b:b�\^]§¼=g�a^] h4d3b!g�_§r^cDf�r©] c$b!g�]3i�f�ymb�\^]:��]b�iI_3d�aL}¨]§cD] e�d3b�]3j.b�fb!\^]
_ f�c	c	]3i	r©f�a^j^g�a^�Grsc	f�r©] cBb�g�] i.f�y�b�\^]+] a^]3c	��]b�g�_xr^d�cBb�f�asi.r^cDf�j^�s_ ] j�g�a®b!\^]´\^d�c	j�i	_ d¿b	b�]3c	g�a^�
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Î g����^cD]�¸���ø�0 Î �^as_�b�g�f�a^d�eÈ}^e�f�_±¼+j^g�d���c	d�h f�y'b!\^]�Â3¬|e�]k�] e©b�c	g�����]3c)i$~¨iBb�] h4� Î f�c)] d�_±\�e�]�k^] el¬Ì�
d�_3_ ] rÌb`b!\^]«j^d3b�dug�i`iBb�f�cD] j�g�a�d  ��� " �[5 }^�s÷¨]3cI{&\sg�e�]ob!\^]  ]k�]3eª¬|�´b�cDg�����] c){:f�c	¼=i	�9�
e�]�k�]3eª¬|�§d�_ _3] r¥b&g�a^glb�g�d3b�]3iòb�\s])c	]3d�j¥¬±f��¥bIf�y^b!\^])]�k^] a!b&j^d3b!d�g�a�b!f:b�\^]  ]k�]3eª¬|Â§r^c	fR_ ]3i	i	f�c�yzd�c	h
{&\^]3c	]&d�a«d�_ _3] r¥b8_ d��^i	]3i@b�\s]&jsd3b�d)b�f4}©]Ê{&c	glb	b�]3a4b!f`jsg�iD¼U�¿b�d�r©] �
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RUN II TRIGGER SYSTEM

Detector Elements

GLOBAL 
LEVEL 1

L1 
CAL

COT

XFT

 MUON

MUON
PRIM.

L1
MUON

 L2 
CAL

CAL

XTRP

L1
TRACK

SVX 

SVT

CES

XCES

PJW 9/23/96

GLOBAL 
LEVEL 2 TSI/CLK
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r^cDf�_3] i	iD� Î f�c4]µmd�horse�]3¦&d�a�g�j^] d�eU��]�bxd�e���f�c	glb�\sh i	\^f��se�j�}©]´g�a^iD] a^iDgªb!gªk^]¢b�f¯iDf�y�b�d�a^j3��f�c
_ f�e�e�g�as] d�c�rsd�c$b!f�aG] h4g�i	iDg�f�asiIb!fL}¨]`d�r^r^e�g�] j�g�a�d�i$b�cDd�g���\!b�yzf�cB{)d�cDj�{)d|~®b�fxú¥µ¨]3j¥¬±f�cDj^] c§f�c
c	]3i	�^h4h4] j*5�v " _ d�e�_3�^e�d¿b�g�f�a^i	¦Rr^d�cBb�g�_ e�] iNf�cZr^d�cBb�f�a^iÅyzcDf�hödPpxf�a!b!]�v�d�cDe�fP]k�] a!bÊ��] a^]3c	d3b!f�c	¦
f�c�j^]b�]3_�b�f�c³jsd3b�d £l��¡�¤��

[�\^]q] e�] _b�c	f�a&d�a^j�r^\^f3b!f�a�g�j^]3a!b�g�ú^_ d3b!g�f�a8iBb�d�cBb�is{&glb�\�b�\^]mb!f±{:] cZ_3e��^iBb�]3cNg�aÊb�\^]U_3d�e�f�c	g�h4]�¬
b�]3cM0:b�\^]4d�e���f�cDgªb!\^h g�i�d«i	] ]3j^] j®_ e��^i$b!] cDg�a^�+d�e���f�c	glb�\sh £l��ø¥¤���Á�auv�nqpx¦'b�\^]§nqp _ e��^i$b!] c
i$b!d�c$b!i�{&glb�\GdxiD] ]3jLb!f|{)]3c�{&gªb!\�d3b�e�] d�i$b«Âp�&]�� f�yÈb�cDd�a^iBk�] cDi	]«] e�] _b�cDf�h4d���a^]b�g�_�] a^]3c	�3~��
[�\^]Pa^]3g���\sf��^c	g�a^�Êb�{:fPb!f±{:] cDiqg�a)b�\s]�i	d�h4]è{)]3j^��]P_ d�a`}©]�d�j^j^]3j4d�iUi	\^f��^e�js] c	i@g�y=b!\^]�~¢\^d|k�]
b�cDd�a^iBk�] cDi	]�]3e�]3_�b!c	f�h4d���as]�b�g�_]3a^] cD�3~®d�}©f±k^]³b!\^]³b!\^c	]3i	\^f�e�j�tD�3���opx]���w	��[�\^]�_ e��^iBb�] cDg�as�¢d�el¬
��f�cDgªb!\^h g�a§b�\^]�r^e��^�og�iPd4j^g�÷¨]3c	] a!bf�a^]`£l��À�¤��

[�\^]8b!f±{:] c8_ e��^i$b!] cDi§d�c	]od�i	iDf�_3g�d¿b�] j�b!fob!\^].v�nq²^¦�v�É	�K_ e��^iBb�] cDi§d�a^j«b�c	d�_±¼RiD¦�g�yÈb!\^]�~
]�µ¨g�i$b!¦�b!f¯yzf�cDh nqp f�}���]3_�b�iD�¹Éq\^f3b!f�a^i`d�c	]+j^g�iBb�g�a^���^g�i	\s] j�yzc	f�h ]3e�]3_�b!c	f�a^i�b�~¨r^g�_3d�e�eª~ö}�~
c	]+�=�^g�cDg�as��b!\^d3bPb�\^]3c	]�g�i³asf`cD] _ f�a^i$b!c	�^_b�] j4b�cDd�_±¼=i�r©f�g�a�b!g�as��b!fIb!\^]Êb�f|{:] cP_ e��^i$b!] cD�

px�^f�a´i$b!�^}^i³d�c	]Iyzf�c	h4] j´�^i	g�a^�o\^glb�iPg�a§b�\s]&h8�^f�a´_±\^d�h8}¨]3c	i	¦Nd�a^j«d�cD]�e�g�a^¼�]3job!fov Ñ [
b�cDd�_±¼=iPyzf�cPg�a^js] a!b�g�y�~¨g�a^�`h�^f�a+_3d�a^j^g�j^d3b!] i	�

ø��
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Éq\^f3b!f�a^i:js]�b�]3_�b!] jL}!~«b�\^]8v�] a!b�cDd�eÈnqe�] _�b!c	f�h4d���a^]�b!g�_�_3d�e�f�c	g�h4]�b�]3c§tBv�n@p�w:d�cD]�¥b!g�e�g�·3] jxg�a
b�\s]od�a^d�el~miDg�iD�«Á�a�b!\^g�i&_±\sd�r¥b�]3c	¦Åb�\^]4j^d¿b�d«d�a^d�el~¨i	g�i8h4]b�\^fRj�g�i�r^cD] i	]3a!b�] j´¬&i$b�d�c$b�g�a^��{&glb�\
dL}^cDg�]3y³js] i	_3c	g�r¥b�g�f�a�f�yèb�\^].r^\^f3b!f�a�Á " ksd�c	g�d�}^e�] i	¦èb!\^] axb�\s]�j^d3b�dLd�a^j�pxvKi	d�h4r^e�] i4d�cD]
j^]3i	_ cDg�}©] js���:y�b�]3c'b�\^]³]�k�d�e��^d3b!g�f�asi@f�ym]TÚ4_3g�]3a^_ g�] iÊf�y=b!\^]P]�k�]3a!bIi	]3e�]3_�b!g�f�asi	¦Rb!\^]³}^d�_±¼=��c	f��^a^j
yzc	f�hÍa^] �Ìb�c	d�e³h4]3i	f�a^ixt$]3����� $ � �¨w§j^] _3d|~mg�a^�+b!f®h8�^elb�g�r^e�]+r^\^f3b!f�a^iod�c	]«_3e�d�iDi	g�ú^] j¯{&glb�\�d
i$b!d3b�g�i$b!g�_3d�eÅh4]�b!\^f�js�

Ëa`�� � Í�d�hjdae �	f�g
eQh[Ò�� k ��hÂÒ4dae

Á�a§b�\^]�v�nqpx¦År^\^f¿b�f�a^i³d�cD]Ig�j^]3a!b�g�ú^] jxd�i�d`_3f�h}^g�a^d3b!g�f�a+f�y

! ]3a^] cD�3~�j^]3r¨f�iDgªb!g�f�a�i	rsc	] d�j+f|k�]3c��¿¬±Â§nqp _3d�e�f�c	g�h4]�b�]3cqb!f|{)]3c	i	¦

! d4_ e��^iBb�] c³d3b&iD\^f|{)]3c�h4d3µ¨g�h�^h¶yzf��sa^j+}!~uv�nq²^¦

! d�asj�r©f�i	iDg�}seª~×t$g�yUb�\^]~9\sd±k^]+_3f�a!k�]3c$b�]3j�g�aub�\s]´iDf�e�] a^f�g�j^d�eP_3f�g�e�w	¦�e�d�c	��]´d�h4f��^a!b+f�y
_±\^d�c	��]�_ f�e�e�] _b�] j+}!~¢b�\^]�v�É��³¦�b!\^]�r^c	]3i	\^f|{:] c³j^]�b!] _b�f�cD�

[�\^]Ij^]b�]3_�b�f�cÊ_ f�h4r©f�a^]3a�b!iPf��¥b�iDg�js]�b�\^]�b!c	d�_±¼=g�a^�:k�f�e��^h4]Êb�\sd3bId�cD])g�hor©f�cBb�d�a!b�yzf�c�r^\^f3b!f�a
j^]b�] _b�g�f�a¢d�cD]�iD¼�]b�_±\^]3j´g�a Î g����Ã¡����3¦Ãd�a^j8b!\^]Uksd�c	g�d�}^e�] iNb!fg�j^] a!b!g�y�~�r^\^f3b!f�a^i�d�c	]³j^] iD_ cDg�}©] j
d�i�yzf�e�e�f±{&i;0

ø�Ð



! Á�iDf�e�d¿b�g�f�aq0+js] ú^a^]3j�}�~®b�\^].i	�^h f�yÈb�\^]�]3a^] cD�3~�g�axb�\s]8b�f|{:] c	i:{&glb�\sg�a�dL����Ðx_ f�a^]
d�cDf��^a^j)b!\^]�r^\^f3b!f�a4h4g�a=�^i'b�\s]³rs\^f3b�f�ao]3a^] cD�3~<��[�\^]Pg�iDf�e�d¿b�g�f�a4g�iqc	]+�=�^g�cD] jIb�f�}©]�e�]3i	i
b!\^d�a��?�8]/� g�a`b�\sg�i�d�a^d�el~¨i	g�i	�[�\sg�i)_3�¥b§g�i@k^] cB~G]3÷¨]3_�b�glk�]§g�axcD] j^�^_3g�as��}^d�_±¼=��c	f��^a^j
yzcDf�h1a^]3�¥b�cDd�ePh4] i	f�a^i.iD�^_±\�d�i"� $�# i4i	g�a^_ ]4b�\^]~Ïd�c	]«d�e�h4f�i$b�d�el{)d|~¨io] h}©] jsj^] j�g�a
\^d�j^c	f�asg�_Ê��]�b!i	�

! Ä�f3¬�b!c	d�_±¼�0�Á b�g�iPcD]T�=�^g�c	] j§b�\sd3b�b�\^]3c	]IiD\^f��^e�j+}©]Ia^f)b�cDd�_±¼&{&glb�\×Ô���d�}©f|k�]�¸����§px]/�
r©f�g�a�b!g�as�«b!f«b!\^]«_ d�e�f�c	g�h4]�b!] c&b!f|{)]3c`_3e��^iBb�]3c	¦�b!f®cD] h4f|k�]�]3e�]3_�b!c	f�a^ioyzc	f�h b�\^]´j^d3b!d
iDd�h4r^e�]3�

! Ä�f¯]�µ=b!c	dGv�nq²�_ e��^iBb�] c�0�Á bLg�i.c	]+�=�^g�cD] j¯b!\^d3b.b!\^] cD]�iD\^f��^e�j�}¨]+a^f¯]µ=b�c	d¯_ e��^i$b!] c
d�}©f|k�]`�M�8]/�Kg�a§b�\^]�v�nq²�d�i	i	fR_ g�d3b!] job!f)b�\^]�nqp1f�}R��] _�bPb!focD] j^�s_ ]&a^] �¥b!c	d�eZh4] iDf�a
}^d�_±¼R��c	f��^asj^�

! v�nq²%$Ãù	0q[�\^]qi	\^f|{:] còi	\^d�r©]qh4] d�iD�^c	]3j}!~Ib�\^]qv�nq²&g�iZ_ f�horsd�c	]3j³{&glb�\�b�\^]qi$b!d�a^j^d�c	j
r^cDf�ú^e�] i�yzcDf�h b!] iBb}©] d�hY�P[�\^]�$ ù £ªÂ�Ð�¤myzcDf�h»b!\^]I_ f�h4r^d�c	g�i	f�a«g�i�d§��f�fRj�\^d�asj^e�]Iyzf�c
iD�^r^r^cD] i	iDg�as��b!\^]¢}^d�_±¼R��c	f��^asj�f�yÊa^]3�¥b�cDd�e�h4] iDf�a^iD�G[�\^]&$�ù�g�i�c	]+�R�sg�cD] j�b�f�}¨]`e�]3i	i
b!\^d�a����Ig�a:b�\s]Ê]�k^] a!b�i	] e�] _b�g�f�a^��[�\^]'$�ù�j^g�i$b!c	g�}^�¥b!g�f�a4g�ièyz�^cBb�\^]3cè�^i	]3j4yzf�cè] iBb�g�h4d3b�g�a^�
b!\^]�c	] h4d�g�a^g�a^�o}^d�_±¼=��c	f��^a^j�_3f�a!b�d�h4g�a^d3b!g�f�a´yzc	f�h a^]3�¥b�cDd�eÅh4] i	f�a^i	�

! v�É��9_±\sd�c	��]G0ÊÁ�y^b�\^])rs\^f3b�f�a�_ f�a!k�]3c$b!] j«g�ab!\^])iDf�e�]3a^f�g�j«_ f�g�e�¦=b�\^]:v�É	��{&g�e�e'_3f�e�e�] _b
e�d�c	��]´d�hof��^a!b�f�y:_±\^d�cD��]´yzc	f�h b!\^]«_±\^d�cD��] j�r^d�c$b!g�_3e�]3i`g�f�a^g�· g�a^�«b�\^]´��d�iD� Î f�c:b!\^]
� $)(+*,* }^d�_±¼=��c	f��^a^j^¦<{&\^] aIb�\s]-� $ _ d�c	c	g�] i'k^] c$~´e�d�cD��]èb�c	d�a^i$k^] c	iD]:h4f�h4] a!b!�^h4¦=b!\^]
b�{:f�r^\^f¿b�f�a^i�yzc	f�höb!\^]:j^]3_ d|~�d�c	]�d�e�h4f�iBbI_3f�e�e�g�a^] d�cZb�f8] d�_±\�f3b!\^] c�g�a&b�\^]�e�d�}`yzc	d�h4]3¦
iDfPb!\^d3b@b�\^]³i	\^f|{:] c�i	\^d�r©]³d3bqb�\^]³v�nq²¢g�i@a^f3b�j^g�i$b!g�as���^g�i	\^d�}se�])yzcDf�hØb!\^d3b�f�ymd8i	g�a^��e�]
r^\sf3b�f�as���:f|{)]k�]3c	¦Nb!\^]4r^c	f�}^d�}^g�e�glb�~�yzf�c�b!\^]4v�É	�9b!f«f�}^i	]3c$k^]`d´_ f�a!k^] c	iDg�f�a¯g�a«b!\^]
iDf�e�]3a^f�g�j^d�eÅ_3f�g�eÅg�iP\^g���\^] cèb!\^d�a´doiDg�as��e�]&r^\^f¿b�f�a^��[�\sg�i³yzd�_�b&g�iP�^i	]3job!fo]3i$b!g�h4d3b!]Pb!\^]
a^]3�¥b�cDd�eÅh4] iDf�a+}sd�_±¼=��c	f��sa^j�_3f�a!b�d�h4g�a^d3b�g�f�a´d3b&\^g���\´nj�uc	]3��g�f�a^�

! ��d�j3��nqp 0�j^] ú^as] j.}!~�b!\^]Pc	d3b!g�f�f�y=b�\^]P]3a^] cD�3~«j^]3r¨f�iDgªb!] j`g�aIb�\^]P\^d�j^c	f�asg�_³i	]3_�b�f�cÅb!f
b!\^d3b�g�a�b�\^]³] e�] _b�cDf�h4d���a^]b�g�_)i	]3_�b�f�c	��[�\^g�i�_3�¥b)g�i@�^i	]3j8b�f8i	�^r^rsc	] iDiò��]�b�}^d�_±¼R��c	f��^asj^�
Á bÊg�iècD]T�=�^g�c	]3j:b�\^d3bòb�\^]�c	d3b!g�f�b!f)}©]�e�] i	imb!\^d�a�������¸�¸x�`�<� ������Ð�¸,.©ý0/¥þ�1%2�38Õ¥b�\^]�i	_ d�e�g�a^�
{&glb�\�b�\^]�] a^]3c	�3~+f�y�b!\^]³r^\^f3b!f�a¢g�iZb!fd�e�e�f|{»h4f�cD]�]3a^] cD�3~+e�]3d�¼=g�a^�g�a!b�f³b�\^]³\^d�j^cDf�a^g�_
iD] _�b!f�cPyzf�c�] as] c	��]�b�g�_&r^\^f3b!f�a^ièb�f4] asi	�^cD]8\^g���\´j^]�b!] _b�g�f�a�]+Úo_3g�]3a^_�~��

ø�¸



Ëa`�4 56��h7� 89�^Ð :ÑÏ4g

[�\^g�i�d�a^d�el~¨i	g�i8�¥b!g�e�g�· ] i�d«j^d3b!d«i	d�h4r^e�]4_ f�e�e�]3_�b!] j¯js�^c	g�a^��b�\^]4[N]�k�d3b!c	f�aÙ���sauÁDÁ�r©] cDg�fRj�f�y
Î ] }^cD�^d�cB~��������o¬�²^] r¥b!] h8}¨]3c§������Â��¯[�\^]¢c	�sa�aR�sh}©] c	i§cDd�a^��].yzc	f�h �3Â�À�Ð���¸ob!f��3¡�À�À�À�Ú��
�Èb`v "IÎ ¦mb�\s] c	]4g�i8d«j^d¿b�d�}^d�i	]oc	] _3f�c	jsg�a^�§b�\s]`f�r©] cDd3b�g�f�a^d�eèi$b!d3b��^i&f�yÅb�\^]oj^]b�] _b�f�c;0`]3d�_±\
j^]b�] _b�f�cP_3f�h4r¨f�as] a!b�g�i³d�i	iDg���as] j�d4}^glb8g�a§b�\s]8j^d¿b�d�}^d�i	]Ê{&\^g�_±\�_ d�a+}©]8iD]�bPb�f���tB��f�fRj^wÊf�c
�ÃtB}^d�j^wD�Á�aLf�cDj^] cqb�f¢]3a^i	�^cD]§d¢��fRf�j+r^\^f3b!f�axj^]b�]3_�b�g�f�a�]TÚ4_3g�]3a^_�~�¦mb�\^]���f�fRj�cD�^ax}^glb�i)yzf�c
b�\s]&v�]3a!b�c	d�eÅv�d�e�f�c	g�ho]b�]3c	¦Z²^\^f|{:] c$¬|pxd3µud�asj+v Ñ [9d�c	]�c	]+�R�sg�cD] j�£lÂ��¥¤��

[�\^]&g�a!b�]3��c	d¿b�] j´e��^h4g�a^f�i	glb�~uf�yÃb!\^]�j^d3b!d`iDd�h4r^e�]�g�iP����ø4r^}<; Æ �
[�\^]oj^d3b�d�i	]�b.yzf�cÊb�\sg�i&d�a^d�el~¨i	g�ig�i8_3f�e�e�]3_�b�]3j¯}!~�b�\^]oe�f±{ Ô���j^gl¬±rs\^f3b�f�a«b!c	g�����] cÔ£l��Ú¥¤	0

" Á Éq� Ñ [ Ñ Ä �3����[�\^]Pb!c	g�����]3c�c	]T�=�^g�c	]3h4] a!b�i)d¿b&] d�_±\´e�]k�]3eòd�cD]Ij^] iD_ cDg�}©] jxd�i�yzf�e�e�f|{&i±0

!  ]�k^] eÊ�*0�[�\^]�nqp ý��Gf�yèd¢i	g�a^��e�]�b!c	g�����] cqb�f|{:] c)g�i)c	]+�=�^g�cD] j¢b�f`}¨]d�}¨f|k^]�À��&]��§�
[�\^]´f�cD��d�a^g�· d3b!g�f�a�f�yqb�cDg�����] cIb�f|{)]3c	i`g�ioe�g�i$b!] j�g�a�j^]�b!d�g�ePg�a £l��¸¥¤��öÁ�a�b�\^]´_ ]3a!b�c	d�e
_3d�e�f�c	g�ho]b�]3c	¦Zf�a^]�b�cDg�����] cUb�f|{)]3c�_3f�a^iDg�iBb�i�b�{:f.d�jÌ��d�_ ]3a�b�b�f|{:] c	i�g�a4b�\^]&i	d�ho]�{:] j^��]3�
[�\^]���cDd�a=�^e�d�c	glb�~�g�i³d�r^r^c	f|µ¨g�hod¿b�] el~®�I�+�u�o�«�ö�<������3¸��D�

!  ]�k^] e)� 0���a�n@p _3e��si$b�]3c	g�a^��d�e���f�c	glb�\sh _3d�e�e�]3j¶Ò�Ém��v�px��Ä:Ó�g�i._ d�cDc	g�] j�f��¥bL}�~
 ��v��  tBdx\^d�cDj¥{:d�c	]¢_3e��si$b�]3c§ú^a^j^]3c	wD¦È{&\^g�_±\�_3f�h}sg�a^]3i:b�cDg�����] c³b!f|{)]3c	i:{&glb�\�a^f�aÌ¬
b!c	glkmg�d�eè]3a^] cD�3~�b!f«yzf�c	h�_ e��^i$b!] cDi	��nqd�_±\�_ e��^i$b!] c�i$b!d�c$b!i�{&gªb!\�d§b!c	g�����]3c�b�f|{:] c�d�}©f±k^]
ÒiD] ]3job�\sc	] iD\^f�e�j^ÓLtèÀ
�&]��YwPd�a^j´g�a^_3e��sj^] i�d�e�esb!f|{)]3c	i:d�}¨f|k�]LÒiD\^f��^e�j^] cUb�\sc	] iD\^f�e�j^Ó
tÈø���¸
�8]/�YwÈb�f4yzf�c	h do_3f�a!b�g����^f��si�cD] ��g�f�a«d�c	f��^a^j§b�\^]�i	]3] j4b�f|{)]3c	� Æ
Î f�c`] d�_±\�_ e��^iBb�] cD¦ú¥k^]öÒg�iDf�e�d3b�g�f�a^iDÓ�d�c	]Lyzf�cDh4] j�}!~�b!\^]  ��Á�² Ñ \^d�c	jÌ{)d�cD] �Y[�\^]
j^]3ú^a^glb�g�f�a�f�y�b!\^])ú¥k^])g�i	f�e�d3b�g�f�a^i�d�c	]�j^] iD_ c	g�}©] j«g�a.j^]�b!d�g�e¨g�aû£ªÂ�Â�¤��ÊÁ�a�}sc	g�] yz¦Rb!\^]�~�d�cD]
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ë$í�á�ç¿ç¿ÞDíRë°ì±å¨ÞDí°ésïBe�ìdL¿Þ<S�gmÞMh7f	åÅáêë°Ý@ë°ÝßÞ'Ýßï¿æßí�ì¿ãÌáêà¨ë$ìji,k�ÞDãßÞ�í�ç¿äèí�ï¿ë°áêìle¥Þ>=êì±åmYonBp�ðqKNãßì3ë$ÝßÞDí�G Þ�ï¿ër?ßí�Þ¨á�é^ë$Ýßï3ë
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i�k ìBe�~$ÞDà�ë°éòé�áêëòï¿àDí°ì3é°éòå¨ÞDæßç¿ÞDé
ï¿í�ÞNãÌì¿ëmà�ì¿ãÌé°á�æßÞ�í�Þ�æ�á�ã:ë$ÝßÞÈìB�Êá�ãßÞòí�Þ�àDì¿ãßé�ë$í�?ßàDë$á�ì¿ã�e�Þ�à�ï�?ßé�Þòë°ÝßÞòÞDãßÞ�í�ç¿äÊàDï¿ãPãßì3ë�e�Þèå¨Þ>=@=CE æßÞ�ë°Þ�í�â�á�ãßÞDæ�ðq��?ßë
ë$ÝÌÞ�í�ÞÈá�éZãßìÊàDí°ï3à[{ é'á�ã)ë$ÝßÞyAF=C?ßç�à�ï�=êì3í°á�âÊÞ�ë°Þ�í±ð
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�:d�j3��nqp »������¸�¸
�×����������Ð�¸+�Ønl/��!�8]/�
����¸Ãtr$�ù �t��� Z ��$Ãù <r� ����� w�»�����
v�f�cDc	] _b�]3j�Á�i	f�e�d3b!g�f�ar»���&]��

[Nd�}^e�]³¡��º�+0  g�iBb)f�y<b�\s]±�=�^d�e�glb�~´_ �¥b!iZ{&\^g�_±\.d�c	]P�^i	]3j.d3b  Â&yzf�cUr^\^f3b!f�aIb�c	g�����]3c	iD��$�ù ����� Z d�a^j
$ ù <�� ���C� d�cD]�b!\^]%$ ù f�yÈúÌb	b�g�a^��b�\^]&i	\^f|{:] cDhod¿µ¯rsc	f�ú^e�] i�f�y©{&g�c	]&d�a^j+i$b!c	g�rok¨g�]{Kc	]3i	r©] _�b!gªk^] el~
{&glb�\�i$b!d�a^j^d�c	j�r^cDf�ú^e�] iÊf�}Ìb�d�g�a^] j�yzcDf�höb�]3i$b&}©] d�h�j^d3b!d�£ªÂ�Ð�¤�¦=b�\^]N$Ãù:_ �¥b�g�iÊ]3horse�f|~�]3j+yzf�c
_ ]3a!b�c	d�eÅn@pÔf�}���]3_�b!i�f�aseª~��

b!\^]�]3a^] cD�3~�i	�^h4i�f�y�b�\^]qb�f|{:] c	i�i	�^cDc	f��sa^j^g�a^�:b�\^]³i	]3] j�f�cÅb�\s]:i	]3] j¢rse��^i�diD\^f��^e�j^] cD�
[�\^]4g�e�e��^iBb�c	d¿b�g�f�a�f�y�úÌk�]4i	�^h4i&g�i�iD\^f|{&g�aug�a Î g����û¡������¢[�\^]4h4g�a^g�h8�^hûf�yÅb�\^]§úÌk�]
iD�^h4i�g�iP�^i	]3j+}!~�b�\s]�b!c	g�����]3c	iPd�i�do_ �¥bPk�d�c	g�d�}^e�] �
Á�a�b!\^] " Á Éq� Ñ [ Ñ Ä �¿�)r^d3b!\^¦¥b�\s]  ��b�cDg�����] còc	]T�=�^g�c	]3imb�{)fInqp¶_3e��^iBb�]3c	i	¦�]3d�_±\:{&glb�\
nqpÍn������3���8]/�§¦Z\^d�j^cDf�a^g�_³b!f.nqpÍ] as] c	�¿~¯cDd3b�g�f.}©] e�f|{ �+��À�¦Nd�a^j4b�\^]8h4g�a^g�h�sh
f�ymb!\^]úÌk�]§g�i	f�e�d3b�g�f�a^i:}¨]3e�f|{ Â��8]/�¶f�cqb�\^]c	d3b!g�f8b!f8b�\s]�nqp _ e��^i$b!] cIn���e�]3i	i�b�\sd�a
�3¸�ÿo�

!  ]�k^] eqÂB04�Kyz�se�eU]k�] a!b.c	]3_ f�a^iBb�cD�^_�b!g�f�a®g�i&h4d�j^]4g�a®cD] d�emb!g�h4]4d3b  Â��«[�\^]or^\^f3b!f�a
b!c	g�����] cDi�r^e�d�_ ]&d4c	]T�=�^g�c	]3h4] a!b§f�a§b�\s]?�=�^d�a�b!gªb!g�]3i�f�yÃb!\^]�c	] _3f�a^iBb�c	�s_�b�]3jxnqp f�}���] _b�i
£l��ø�¤�¦�{&glb�\b!\^]I·�k�]3c$b!]�µ�iD]�b�b�f§·3] cDf���Á�a�b�\^] " Á Éq� Ñ [ Ñ Ä �¿�:b�c	g�����]3c	¦=b�\^]  Â§ú^elb�]3c
cD]T�=�^g�c	] i@b�{)f¢nqpÍf�}���] _b�i�b!f.\^d|k�]n@p n������3���&]���¦Zd�a^jx]3d�_±\xf�y¨b!\^] h�r^d�iDi	g�a^�
b!\^]��R�sd�e�glb�~�_3�¥b�i³d�iPi	\^f|{&a+g�a«[Nd�}^e�] �ö¡����3�

[�\^]´_ c	f�i	ioi	] _b�g�f�a�f�y@b�\s] " Á�Éq� Ñ [ Ñ Ä �¿�®g�i4d�r^r^cDf±µ¨g�h4d3b�]3eª~×��aR}s¦:i	]3] Î g���� ¡���Â��
n'k�]3a�b!iI_ f�e�e�] _�b!] jL}!~´b�\^]8g�a^_3e��si	glk�]§r^\^f¿b�f�a`b!c	g�����]3c�tBÉ@� Ñ [ Ñ Ä ��¸ Á�² Ñ w	¦�{&\^g�_±\Lc	]+�R�sg�cD] i
f�a^el~�f�as]�r^\^f3b!f�a�_3d�a^j^g�j^d3b!]«\^d|k�]+ý���d�}©f±k^]«��¸ �8]/�1d�a^j�i	d3b!g�iDy�~�b�\^] �=�^d�e�glb�~Ï_ �¥b!iog�a
[Nd�}^e�] ¡��º�3¦�d�c	]¢�^iD] jxb�fL]k�d�e��sd3b�]b!\^]b�cDg�����] c�]+Úo_3g�]3a^_�~�f�yèb�\^]�j^g�r^\^f¿b�f�a�b!c	g�����] cD� Î f�c
] d�_±\u]k�]3a�b�{&glb�\¢b�{:f´rs\^f3b�f�aL_ d�a^jsg�j^d¿b�] i�g�a¢b�\^]�g�a^_3e��^iDgªk^]`rs\^f3b�f�auiDd�h4r^e�] ¦mb�\s]§yzc	d�_b�g�f�a
f�yN]�k^] a!b�iqb�\^d3b8\^d|k^]Pb!\^]8jsg�r^\sf3b�f�a§b�cDg�����] c�}^glb8f�a´g�i³i	\^f|{&a+g�a Î g����ö¡���Ð4d�iPd`yz�^as_�b�g�f�a´f�y
b�\s]§n@p n���f�yZb!\^]§i	]3_ f�asj®\^d�c	j^]3i$b`r^\^f3b!f�aL_ d�a^j^g�j^d3b�]4g�a¢b�\^]§]k�] a!b!��[�\^g�i�yzcDd�_�b!g�f�aL_3d�a
}©]`g�a!b�] cDr^c	]b�]3jGd�i�b�\^]o]TÚ4_ g�] as_�~�yzf�c�f�a^]oe�]3��f�y�d+j^g�r^\^f¿b�f�a®]�k�]3a!b«yz�^e�ú^e�e�g�a^�ob!\^]�b!c	g�����]3c
c	]+�=�^g�cD] h4] a!b�}¨]3_ d��^iD]8Éq� Ñ [ Ñ Ä ��¸ Á�² Ñ b!c	g�����]3c³�Ìb�g�e�g�· ]3i�]µmd�_�b�el~�b�\s]&iDd�h4]*�=�^d�e�glb�~u_ �¥b!i
d�iÈb!\^] " Á�É@� Ñ [ Ñ Ä �3�4j^f�]3iPr¨]3c³e�] ���
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[�\^]&j^] ú^asgªb!g�f�a+f�y�b�c	g�����]3cP]TÚ4_ g�] a^_~®g�iUb�\^]�r^cDf�}^d�}sg�e�gªb�~uf�yÈd4i	g���a^d�eZ]k�] a!br^d�iDi	g�a^�&b!\^]
b�cDg�����] c¢cD]T�=�^g�c	]3ho]3a!b��¶[�\^]LiDd�h4r^e�]��^iD] j�\^]3c	]¢b�f�]ksd�e��^d¿b�].b�\s].b�c	g�����]3c¢]TÚ4_3g�]3a^_�~»g�i�d
h4gªµ=b!�^c	]�f�yÅi	g���a^d�eÃd�asj¢}^d�_±¼=��cDf��^a^j�]k�] a!b!i	¦'g�a^_ e��^j^g�a^�§}^d�_±¼R��c	f��^asj�yzc	f�h \^g���\¢r���a^] �Ìb�c	d�e
h4] iDf�a^iot$iD�^_±\Ld�iO� $ � � ���

$< w@b!\^d3b4js] _ d|~´b�f�h8�^eªb!g�rse�]�rs\^f3b�f�a^i	¦¨{&glb�\.b!\^]�j^]3_ d|~�rsc	fRj^�^_�b!i
}©f�f�iBb�]3j�_ e�f�i	]�b�fL]3d�_±\�f3b�\^]3c§g�axb!\^]�e�d�}�yzcDd�h4] ¦Pd�a^j�_3f�a^i	]+�=�^] a!b�el~Ïc	]3_ f�asi$b�cD�^_�b!] j�d�i§d
i	g�a^��e�])nqpûf�}���]3_�b!��[�\^])i	]3e�]3_�b!g�f�a«_3�¥b�iÊd�c	]@k�d�cDg�]3j{&gªb!\^g�a�d�yzd�g�c	el~�e�d�cD��]:cDd�a^��]�b!f]3i	g�hod¿b�]
b�\s]Li$~¨i$b!] h4d3b�g�_��^a^_3] c$b!d�g�a�b�~�� [�\^]Lh4f�iBbui	] asi	glb�glk�]u_ �¥b!i§b!\^d3b�_3f�a!b�cDf�e�b�\s]L}^d�_±¼=��c	f��^a^j
yzc	d�_�b�g�f�aud�c	]Ib�\s]`g�i	f�e�d3b!g�f�a®_ �¥b!i^0`_ d�e�f�c	g�h4]�b!] cg�i	f�e�d3b!g�f�a¯d�a^ju]�µ=b!c	dxiD\^f|{)]3c$¬±p�d3µ�_ e��^i$b!] c
] as] c	�¿~�_ �Ìb��.[�\s]�~�d�cD]§}¨f¿b�\.k�d�c	g�] j�yzcDf�hÍ�Q�&]��×b!f��B�8]/�Ög�a¢b!\^]:b�cDg�����] c)iBb��^j¥~��¢�Êf3b!\
_ �Ìb�iqd�c	]Pr^e�d�_3] jod3b��[�&]��¾g�a�b!\^]P]�k^] a!b)iD] e�] _b�g�f�a.f�y=b�\^g�iqd�a^d�el~¨i	g�i	��[�\^]³yzc	d�_�b�g�f�a4f�y©]�k^] a!b�i
\^d|k¨g�as��b!\^]�j^g�r^\^f3b!f�a�}^glb´f�a�g�i§yzf��^a^jxb�f.k�d�cB~�}!~¾�¿ÿo��[�\^g�i:k�d�c	g�d3b�g�f�a^¦�d�a^jxb�\^]�]3c	c	f�c
c	]b��^cDa^] j�yzc	f�h b�\s]�ú¥bDb�g�a^�¯g�a Î g���� ¡���Ð¯d�cD]�g�a^_ e��^j^]3j�g�a®b!\^]�iB~¨i$b�]3h4d3b�g�_L�^a^_3] c$b!d�g�a�b�~�¦
{&\^g�_±\�_3f�a!b�c	g�}^�¥b!] i³d�a´�^a^_ ]3c$b!d�g�a!b�~uf�yNÂ�ÿ¾b!f)b�\^]�ú^a^d�eÅ_ c	f�i	iPi	]3_�b�g�f�a^iD�
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Ave. Inst. Luminosity (E 30 cm-2 s-1)
10 20 30 40 50 60 70

C
r
o

s
s
 S

e
c
ti

o
n

 (
n

b
)

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

DIPHOTON_12:8 Cross Section vs. Inst. Lum
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DIPHOTON_12:8 Cross Section vs. Inst. Lum
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ñ�à!	�ä
ÕÑâ6�!	"	24�â�	24�á�â�âUñ�à�áDø¼â�ù�3HÞ:	24V&���	Uùn	�á��JÞ¬ß�45	Rö�Þ¬ò�â�ù��{	24�â`��	�	�â�Æâ�ðUñ�Þ¬â�ò�ñ�Þ�â�ù&ôW(+XY. y4ZE[]\�^6_ ÷+�Jò�
	24�â9½ ´ ×�ù���á�â�æ
(+XY. y4ZE[]\�^6_ ô �a`è����bnÌ2Í ÷ # � ä�'�ã�(���3HÞ¶	54�½ ´ 	��� �k# ã�ã�ä - ¾�' � Î
(+XY. y4ZE[]\�^6_ ô �<�c`ed �gf bnÌ2Í ÷ # � ä�' i�� ��3HÞ:	24K½ ´
	��� �e# î � å�ä�ã�¾�'<î=Î
(+XY. y4ZE[]\�^6_ ô Í Óih d5��Ì2Í ÷ # � ä i (<î���3HÞ:	24K½ ´
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ìH4�âHñ>1�á>á�â�ö&��	�Þ&1Jò�1�E�	24�âHõ�á�1�8���8�Þ�ö�Þ¶	�Þ¬â�ù=EF1�á'â>�Jñt4�1�Ed	24�â|	<3=1Öõ�4�1�	51�ò�ù'õ���ù>ù�Þ�ò�ß9	54�â�ò�1�)è	�á���ñt�
ñ�à!	\Þ�ù'ò�â�ßJö¬Þ�ß�Þ�8�ö¬â�ä î ���
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invariant mass of the two photon candidates (GeV)
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etaMass÷
Entries  2753
Mean   0.5266
RMS    0.2362
Underflow       0
Overflow        2
Integral    2751

 / ndf 2χø  43.09 / 26
Prob   0.01889
p0        9.045± -13.61 
p1         37.5±

ù
 310.5 

p2           31±ù -290.7 
magEta    9.255±
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mEta      0.00339±
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widEta    0.004213±
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wirChisqEffVsEoverP¤
Entries  15745
Mean    1.073
RMS    0.1246
Underflow       0
Overflow        0
Integral   27.63
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hIso_CES_weighted
Entries  79827
Mean   0.5631

RMS    0.8069

Underflow       0

Overflow   -7.317

Integral  4.271e+04
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