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^£©	]<¹º]	¬ª¨ T²¦�]»êB©	]	¤ ·�\V©_Q	° Û Ì�¤£©	©	\_Ý�¬ªS	¤`×ªZ«¤`¬ª^áê�ÝfÉ	¬U\ª×V¼ ©BQUSVê Ç Z ^ ¦_¤£R	¬U\V©<\ÊÌ7Ý
·D\ª¬ª\«©	\VÌ ]w�ÈËä^­¬ªS<Z«¤£¿-^`\ ^ºÌ�¤£ér¤º©	©	\«¿;Tª¤£S_ì3]_©<\V¿�Ý�^­\«×«¼7¬«]<¤ WÈQUSBQU[	¬U¤£S_]<¹£\«TVQ§¦B\«^`¨
×V¼ ×«\U¦�¨ªìr\V¿ýR	\U¦�©<\V¿ R	\«R	¤£S<¤ºÉ	©	\«¿ý½£©	¤£S_¾`]<¤º¿6^­\«×«¼7¬«]»ê

HT > 200
Ø ½ Á Ý�R_S	]_É	¤ºÌ

©BQ²×ª¦�� Ç Q²¦B]_^`¨~×«¼ ¤£é3¤ à [»QU[$Ì�]	©_]BÌ4Z	Ì�â Ç TU¤LQ Ç S	\«©_©_¼7¤L^­¬«S»Z<]�Ý�WV\«¬£ê ×«¼ \ Ç ©BQz]<¹
[Ê\«¬U\«S_¼�W�¶z�»Ë ^`¬ªS»Z«ê�°
Á R_SBQU[	¬ª]	[Ê¤ \ª×VS_QU×ª\ª¬«[	] Ç Qª©	©_¼�W�Ý6R	\U¦_Z<É_QU¤ºÌ�¼�W ^ Ç ¤£¬U¤£[	¬U\«S	\«T ^­\ª×V¼7¬ª]_¿�Ý

T«R<¤ºS	T«¼7¤�]_^`R<\ª¦B¨U¹£\«TVQ§¦�]	^£¨�R_S	\«¾`SBQªÌ�Ì�©_¼7¤y[Ê\ Ç ¼ [Ê\«©	¬ªS	\U¦_ê+Tª¼
^`\«[Ê\«¾­\¸©BQUR_SVê<ó3¤£©_]»ê
[»Q²¦_\VS	]BÌ�¤`¬ªSBQ<Ý \«×ª¤£^`R	¤£É_]	T«ì3]	¤ ©<¤ºR	S	¤£S_¼
Tª©_¼
¿ S	¤­ó+]_Ì \ª×VS_QU×ª\«¬ª[	]�Ý Q ¬²QU[<ó3¤
]_^`R	\U¦�¨²¹£\VT«Q²¦B]_^`¨ R_S<\V¾`S_Q«Ì�Ì�¼ T«]»¹`ZÈQ§¦�]»¹XQª¥	]_] ¤ Ç ]_©_]	É_©	¼'W ^­\ª×V¼7¬ª]_¿�Ý É	¬U\
^£R<\V^­\ª×V^­¬ªTU\VT«Q²¦_\ ×ª\ª¦_¤£¤ ¬U\VÉ	©	\«¿ ] Ç ¤£©	¬ª]_·D]_[»QU¥_]_] ^`\ª×«¼
¬ª]_¿�Ý ©_QU×U¦
� Ç QU¤ºÌ�¼'W T
½º[Ê^£R<¤£S_]BÌ�¤£©	¬U¤«°

ô/õm{9õ�u�ù
B|`�E�ùBûO�^}�þ�ù�ÿ��
��`��H�«ÿ�ùBû~]*E�ù'`���GQ�	�*��D
Òr]_^`^­¤£S	¬§Qª©<¬ª\VÌ R_S<¤ Ç ^­¬²QUTU¦_¤£©_¼ ©_Q%¹§QUé3]	¬²Zn^ë¦B¤ Ç Z
�èé3]	¤.S<¤`¹`ZX¦�¨X¬§Q²¬«¼DÞ
¯ª° Û Ç ¤£©<¬«]	·¸]	[»Qª¥	]<ê \ª×*)�¤£[	¬U\«T_Ý6Ì�¤`¬ª\ Ç ¼ \«¥	¤£©_[	] ·�\V©<\VT ]<¹­Ëð¹XQ ©	¤£TU¤ºS	©	\«¿

] Ç ¤£©<¬«]	·¸]_[»QU¥_]_]Y¦B¤£R	¬U\«©	\«T+]z·�\«¬U\«©	\«T�Tª¼�^­\«[Ê\«¿n½º©<¤£S_¾`]_]�Ý	\V¥<¤º©	[»Q�Tª[<¦�Q Ç \VT ò Îl°
³È°NÙ�\«]_^`[�^­\«×«¼7¬«]	¿ Tª] Ç Q `γ 6ETb

ÝD^­\ Ç ¤£SVó?QUé%]ÈWp¦_¤£R	¬U\V©�Ý¸·D\ª¬U\V©�ÝNQ Ç S	\«©_©»Z
�
^`¬ªS<Z'���ÈËä[_T«QUS_[»Q à �ÈËä^­¬ªS<Z
�Dâ�]?¹X©_QXÉ	]	¬U¤­¦�¨ª©<Z
�2R<\«¬U¤£SVê_©_©<Z
�;R	\«R	¤£S<¤ºÉ	©<Z
� ½£©<¤ºS	¾`]��
à
6ET

â�T ½£[È^`R	¤£S	]BÌ�¤£©	¬U¤�-P.10 R�S�?�TfT Ý�] ^`SBQUT«©<¤£©_]	¤�R<\ª¦	Z<É	¤£©_©	¼'W S<¤­¹£ZX¦�¨º¬²Q²¬U\VT$^
R_S	¤ Ç ^£[ÈQ²¹XQU©_]<êBÌ�] ò Î °
µ<° Á R	¤£S	T«¼7¤fR_S<¤ Ç ^­¬²QUTU¦_¤£© R	\«]_^`[ ^­\«×«¼
¬ª]	¿;Tª] Ç Q tt̄γ

Ý Ç ¦_ê [Ê\ª¬U\VS	¼'W R	\VÌ�]BÌ�\
[_S_]<¬U¤ºS	]	¤£T�\ª¬ª×ª\«SBQ

`γ 6ETb
×«¼'¦�]?R	S_]_Ì�¤£©<¤º©	¼ Ç \«R	\U¦�©	]	¬U¤`¦B¨«©	¼
¤�[	S_]	¬U¤£S_]	]?\«¬U×ª\VS_Q	°

±_° Ä ¤­¹`Z§¦B¨X¬§QU¬ª¼ ©_QU×U¦
� Ç ¤º©	]<ê ]<¹`¦	Z<É	¤£©_]»ê ·�\«¬U\«©BQ 9 Ëä[	TVQUS_[Ê\VÌ ]
½º[Ê^£R<¤£S_]BÌ�¤£©	¬§Q²¦B¨«©<\«¤ \VR	S	¤ Ç ¤­¦_¤º©	]	¤ ^­¤£É	¤£©_]»ê S	\ºó Ç ¤£©_]»ê R_S	\«¥	¤£^`^£Q tt̄γ

° Ã ©	\
^`\«^­¬²QUT«]»¦B\

σtt̄γ = 0.15 ± 0.08
n���°

Ä ¤­¹`Z§¦B¨X¬§QU¬ª¼ ©_Qª^­¬U\Xê_é3¤£¿ Ç ]_^`^­¤ºS<¬²QU¥_]	] ]_Ì�¤"��¬ Ì�¤`¬U\ Ç ]	É	¤£^`[<Z
�rÝ�©BQ£Z<É	©<Z
� ]
R_SBQU[	¬ª]	É	¤£^`[<Z
�p¹º©_QXÉ_]_Ì�\V^­¬ª¨_°
În¤`¬U\ Ç ]	É	¤£^`[»Q§êL¹º©BQºÉ_]BÌ�\«^­¬«¨3SBQ²×«\ª¬ª¼;^­\V^­¬U\V]<¬%T3¬U\VÌ
Ý»É	¬U\�^­\«]_^`[»Q²¬ª¤­¦��2Z Ç Q§¦B\«^£¨

T�R	S	\«¥	¤£^`^`¤N½º[Ê^£R<¤£S_]BÌ�¤£©	¬§Q<Ý�S	¤­¹`Z§¦B¨X¬²Q²¬ª¼�[Ê\ª¬ª\«S	\«¾­\GSBQU^`^ºÌ�\ª¬ªS	¤£©_¼ T Ç ]_^`^­¤ºS<¬²QU¥_]	]�Ý
©	¤3¬U\U¦�¨ª[Ê\G^­\«×«SBQ²¬ª¨�^­¬§QU¬ª]_^­¬ª]_[<Z�\«^`©	\«T«©	¼'W~^­\«×«¼
¬ª]	¿�Ý�©<\�]�R	S	\ Ç ¤ºÌ�\V©	^`¬ªS	]_S	\«T«QU¬ª¨
½º·D·D¤£[	¬ª]	T«©<\V^­¬ª¨�SBQ²×ª\«¬ª¼ R	S	\«¾£S_Q«Ì�Ì�¼ ]»W Ç ¤`¬ª¤£[<¬«]	S	\«TVQU©_]»êf]zT«]»¹£ZÊQ§¦�]<¹XQU¥_]	]�Ý�É	¬U\
]BÌ�¤`¤£¬ ×ª\ª¦B¨«ìr\«¤l¹X©_QXÉ	¤£©	]	¤ Tý¹§Q Ç QºÉ	¤ R	\«]_^`[»Q ^­\«×«¼7¬«]	¿�Ý�[Ê\ª¬U\VS	¼
¤$R	S_]-×«\U¦�¨ªì3¤£¿
½º©<¤£S_¾`]_] ^­¬U\ª¦B[_©	\«TU¤º©	]<ê Ì�\«¾á¦B] ×«¼ ×«¼
¬ª¨ ]_©<¬ª¤£S	R_S	¤`¬ª]_S	\«TVQU©_¼ T�SBQªÌ�[»QXW P Æ °

�



Â Qª[»ó3¤'TVQ§ó+©<\BÝXÉ	¬U\�S_Q Ç ]BQU¥_]<\V©	©	\ª¤'S	\ºó Ç ¤£©_]<¤'RBQUS_¼ tt̄
Ì�\ºó3¤£¬�×«¼
¬ª¨è]_^`R<\ª¦B¨U¹£\«TVQU©	\

[»Qª[ [Ê\V©<¬«S<\ª¦B¨«©	¼�¿p[»¦/QU^`^ ^­\ª×V¼7¬ª]_¿ Ç ¦_êw]<¹`Z<É<¤º©	]<ê QU^`^`\«¥_]_QU¬ª]	T«©<\V¾­\ S	\ºó Ç ¤£©_]»ê
×«\U¹£\V©_QZV�]	¾`¾£^£Q<Ý

tt̄H0
T�\Xó+] Ç Q2�èé%]ÈWÊ^áê6½£[È^`R<¤ºS	]BÌ�¤£©	¬§Q§W$©BQ����k-è° Ä Q²¹ºS_QU×ª\«¬§QU©_¼

½º·D·D¤£[	¬ª]	T«©	¼
¤¸[_S	]	¬U¤£S_]	]G\«¬U×ª\VS_Q Ç ¦_êG^­\ª×V¼7¬ª]<êGSBQ Ç ]_Qª¥	]	\«©_©<\V¾­\?S	\Xó Ç ¤£©_]»ênRBQUS_¼
tt̄
°
PDQ£Z<É	©BQ§ê ] R	SBQU[	¬ª]_É<¤º^`[»Q§ê ¹º©BQºÉ_]BÌ�\«^­¬«¨ SBQ²×ª\«¬ª¼ ^­\V^­¬U\V]<¬ T ¬U\ÊÌ7Ý É	¬U\

½º[Ê^£R<¤£S_]BÌ�¤£©	¬§Q²¦B¨«©<\ ×«¼'¦B\ \V¥<¤º©<¤£©	\ ^­¤£É	¤£©_]<¤�R	S	\«¥	¤£^`^ºQ
tt̄γ
°¸Ó�S<\ÊÌ�¤$¬U\«¾­\BÝè×«¼7¦B]

ZÊ^­\«Tª¤£S	ì3¤£©_^­¬ªTª\«T«Qª©	¼�R_S<\V¾`SBQªÌ�Ì�©_¼7¤
[Ê\VÌ�R<¦_¤º[Ê^£¼�^`×ª\«SBQè]%\ª×«SBQ²×«\ª¬ª[_] Ç QU©_©	¼'W�ÝUÉ	¬U\
T?¹º©BQXÉ	]	¬U¤­¦�¨ª©	\«¿�Ì�¤£S	¤¸^£R<\V^­\ª×V^­¬ªTU\VT«Q²¦_\?ZV^£R<¤£ì%©	\VÌ4ZGR	S	\«Tª¤ Ç ¤º©	]�� ½£[È^`R	¤£S_]_Ì�¤£©	¬²Q<°
Ä ¤­¹`Z§¦B¨X¬§QU¬ª¼ SBQ²×ª\«¬ª¼ ]_^`R	\U¦�¨²¹`Z
��¬«^îê T Ø P.Ú Ä�Æ Û�Â Ü Æ ]-TýårQU×ª\«SBQ²¬ª\«S_]	]

Æ ¤£SBÌ�] à òP� À Ýúñ�]_[»QU¾­\»âÐ° Á ¼
Tª\ Ç ¼ ] Ì�¤£¬U\ Ç ]_[	] Ç ]_^`^­¤ºS<¬²QU¥_]	] Ì�\V¾ëZ»¬ ×V¼7¬ª¨
]_^`R	\U¦�¨²¹£\VT«Qª©	¼ ¬²QU[<ó3¤ýÚ Å�Ä P T ½º[È^`R<¤ºS	]BÌ�¤£©	¬§Q§W2©BQ��(�k-èÝ�T Æ?Ø Ñ.Ù Ø P.Ú Ä�Æ
Û.Æ�Á Ü ÝBT Ã.ÛDærÛ à Ò.Z»×«©BQVâÐÝBT!S_Qª^`É<¤£¬ª©<\UËäQª©_Q²¦B]	¬ª]_É	¤£^`[_]ÈW~]_^`^ë¦B¤ Ç \VT«Qª©	]<ê»WnT Û ÙNÎ
]BÌ7°+Î ° Á °?Ó�¤­¦ Ç ¼
ì%Q ÄBÀ P3Ý%T Á Ú ÄBÀ P%Ý%T Û Î�Î ÄBÀ P3Ý%TwZ<É	¤`×«©_¼�W R<¦/QU©BQXW
Î Ø Ñ ]BÌ7°FÎ ° Á °4å.\VÌ�\V©<\V^­\«TVQ<Ý�Î Û.Æ�Û Ý�Î Æ3Â�Û ] Ç S»Z<¾£]ÈW6©BQ£Z<É	©_¼�Wý]�Z<É	¤`×«©_¼�W
\VS	¾ëQU©_]»¹§QU¥_]»ê<W�Ý/TLR_S	\«¾`SBQªÌ�Ì�QXW�S_QU×ª\«¬�[Ê\ª¬U\VS	¼'W�^ëZ<é3¤£^­¬ªTUZ
��¬�¹XQ Ç QXÉ	]�Ý�^`T²ê	¹XQU©_©_¼7¤
^�¬U¤`\«S	¤`¬ª]_É	¤£^`[_]_Ìz]<¦B].R_SBQU[	¬ª]	É	¤£^`[_]BÌz]<¹`Z<É<¤º©	]	¤ºÌn^`Tª\«¿_^­¬ªT
½­¦B¤ºÌ�¤º©<¬²QUS_©	¼'W¸É_Qª^­¬ª]_¥�°

ô�õ���õ�Az}4þ���÷/ù
���9ûAþ4ù/÷��
��� �^}�B�÷�C���ÿ�ù	�b���
ÎYQU¬U¤£S_]_Q²¦B¼¸Ýª]<¹`¦B\ºó3¤º©	©_¼7¤�T Ç ]	^`^`¤£S<¬²QU¥_]<\V©	©	\«¿�SBQ²×«\ª¬U¤«ÝU\«R<Z»×U¦�]	[Ê\«TVQU©_¼ýT%�K¯Ð¶Ê±2�ðÝ

Ç \«[<¦/Q Ç ¼
T«Q²¦B]_^`¨ ©BQ Ì�¤­ó Ç Z<©BQUS	\ Ç ©_¼�W [Ê\«©_·�¤ºS<¤£©_¥_]»ê<W�Ý!T«[»¦
�èÉ_Q²ê T�-P�kg��9Ë ³²®«®ªÖ
à În\V^`[	TVQ<Ý Ä \«^`^£]»ê�âÐÝW�P57� 3b;L5i?���l�jm? �/j��@� g[?
5";L�2r ���@r
lojm��l à æ ¦_¬²Q<ÝrÑ�[_S_Qª]	©BQVâÐÝ
���k�@� à ÓDQªS»¦�^`S<Z«¤«Ý Ø ¤£SBÌ�QU©_]»ê�âÐÝz.QT � ®�M à å.\«© Ç \V©�Ý Á ¤`¦B]_[Ê\ª×«S_]	¬§QU©_]<ê/âÐÝ�T�-P�kg��9Ë
³U®ª®*M à Æ ]<¦�Q Ç ¤­¦�¨§·D]<ê�Ý ò/� À âÐÝ�g�� � ®«Ï à Ó�S_Qª[V\VT	Ý$Ù�\U¦�¨ªì%QÊâÐÝúQ ¬§Qª[»ó3¤ ×«¼7¦B]
R_S	¤ Ç ^`¬§QªT²¦B¤£©	¼w©BQ!^`\«TU¤ºé%QU©_]_]Y^­\«¬ªS<Z Ç ©	]_É<¤º^­¬ªT«Q�-/.10�]~©BQ!^­\VTU¤£é?QU©_]»ê<WnSBQ²×ª\VÉ	]»W
¾£S»Z<R_R -P.Q0 R	\ ½º[»¹£\«¬ª]_[V¤ ] ·D]<¹º]_[Ê¤ ·D\ª¬ª\«©	\«T	° Ä ¤­¹`Z§¦B¨X¬²Q²¬ª¼ ]	^`^­¦_¤ Ç \«TVQU©_]	¿
S	¤£¥	¤£©<¹º]	S	\«TVQ§¦�]	^£¨;©_Q;©BQ£Z<É	©_¼�W ^­¤ºÌ�]_©BQUSBQXW�TU¤ Ç Z<é%]ÈWp\VS	¾ëQU©_]»¹§QU¥_]	¿ T;\ª×ª¦�Qª^­¬ª]
·¸]<¹º]	[_] Tª¼�^­\«[_]»WA½£©	¤£S_¾`]	¿�ÝFT ¬U\ÊÌ É	]_^ë¦B¤�T§WÊ\ Ç ê_é%]ÈW T ^`\«^­¬²QUT ^`\ª¬ªS<Z Ç ©	]_É	¤£^­¬ªTVQ
-/.10 à Ñ�©	]_TU¤ºS	^`]	¬U¤`¬nñ�]_[»QU¾­\BÝ»Ñ�©_]	Tª¤£S_^`]<¬ª¤`¬K� ¤£©	¤£Tª¼2] Ç S�°´â

ô/õm�9õ� ¡�<þ�B�ÿb��B�þ4ù¢_$���@�*�Êþ��Êù
���b�
ÒN]_^`^­¤ºS<¬²QU¥_]»êY^­\V^­¬U\«]	¬!]<¹.T«TU¤ Ç ¤£©_]»ê�Ý	TU\V^`¨«Ì�]n¾î¦/QUT_Ý»¹XQª[»¦
�èÉ<¤º©	]<ê�Ý_R_S	]<¦B\ºó3¤£©_]<ê

] ^`R_]_^`[»Q ¦�]	¬U¤£SBQ²¬²Z<S_¼ ]<¹ ÖU± ©BQU]BÌ�¤£©	\«T«Qª©	]_¿�° ÓDQ§ó Ç Q§ê ¾á¦�QªT«Q S_Q²¹£×«]	¬§Q ©BQ
SBQ§¹ Ç ¤­¦�¼DÝ�]BÌ�¤i�èé%]<¤ Ç Tª\«¿_©»Z
� ©<Z	Ì�¤£SBQU¥_]�� ^nZ<[»Q§¹XQª©	]	¤ºÌ ©BQ ^`\ª\ª¬«TU¤`¬«^­¬ªT²Z
�èérZ
�
¾á¦�QªT²ZVÝA] R<\ Ç R»Z<©_[<¬«¼ ^ ¬ªS	\«¿_©<\V¿ ©»Z	Ì�¤£S_Qª¥	]	¤£¿ ^ Z<[»Q§¹§QU©_]<¤ºÌ ©_Q ¾î¦/QUT²Z ]

£



^`\ª\ª¬«TU¤`¬«^­¬ªT²Z
�èé%]	¿zSBQ§¹ Ç ¤­¦8° Æ \VS_Ì4Z§¦B¼ ]YS	]_^ëZ<©_[	]zTª©<Z»¬ªS	]~[ÈQ²ó Ç \V¿z¾î¦/QUTª¼2]BÌ�¤i��¬
Ç TU\V¿	©<Z
��©»Z	Ì�¤ºS_Qª¥	]��rÝB^�Z<[»Q§¹§QU©_]<¤ºÌ ©_Q�¾á¦�QªT²ZV°

X�õ� !ö4¤�¥§¦©¨ A�uZª«¥ ¦hA�¬!ö®­©¯
Á \ a	a	��_��,Eb��� [_SBQ²¬ª[Ê\ \«R_]	^`¼�T«Q���¬ª^îê R<\V^­¬§Qª©<\VTª[»Q ¹XQ Ç QºÉ_]�Ý%SBQU^`R	\U¦B\Xó3¤£©	]	¤

Ì�Q²¬U¤£S_]BQ§¦/Q�]z·�\VS_Ì�ZX¦�]	S<Z
��¬«^îê~\«^`©	\«T«©	¼
¤.S<¤­¹£ZX¦�¨º¬²Q²¬ª¼wSBQ²×ª\«¬ª¼D°
Á Ç ]_^`^­¤ºS<¬²QU¥_]	] ]»¹£Z<É_QU¤`¬ª^îê�R_S<\V¥<¤º^`^�SBQ Ç ]_Qª¥	]	\«©_©	\«¾­\2S	\ºó Ç ¤£©_]»ê R_QªS	¼ tt̄

]
R_S	\«TU¤ºS«ê���¬ª^áêpR	S	¤ Ç ^`[»Q§¹XQª©	]<ê ò Î °¸P�¤£^ºÌ�\ª¬ªSVê ©BQ ¬ª\_Ý�É<¬U\2T ©BQU^­¬U\Xê_é3¤`¤�TªS	¤ºÌ4ê
ò Î ·D]<¹º]_[	] ½`¦_¤ºÌ�¤£©<¬²QUS_©	¼'W É_Qª^­¬ª]_¥ \«É	¤£©_¨ WÊ\«S	\«ì3\ \«R_]	^£¼
T«QU¤`¬ \«¾£S<\ÊÌ�©»Z
�
^`\«TU\V[»Z<R_©	\«^­¬ª¨�½£[È^`R	¤£S	]BÌ�¤£©	¬²Q§¦�¨ª©_¼�W Ç QU©_©_¼�W$^!ZV^`[Ê\VS	]	¬U¤­¦�¨ª©_¼�W$½£[È^`R<¤ºS	]BÌ�¤£©	¬U\«T_Ý
R_S	\ºêBT²¦B¤£©_]<¤ú·D]<¹º]_[	];¹XQ6R	S	¤ Ç ¤­¦�Q«Ì�] ò Î à ¬§Qª[-©_Q²¹º¼
TVQ²¤ºÌ�\V¿ °£P�\«TU\V¿ Æ ]<¹º]_[	](°§Ý
P Æ â�TU\U¹§Ì�\ºó+©	\2R_S	] ½£©	¤£S	¾£]»ê<W R	\«SVê Ç [»Q Â ½ Á °NÙ�S	\«Tª¤£S_[ÈQ R_S<¤ Ç ^`[»Q§¹§QU©_]	¿ ò Î Ý
R	\«]_^`[n½£·D·D¤£[	¬U\«T�¹XQ3¤`¤¸R_S<¤ Ç ¤­¦/QªÌ�]�ÝBQ3¬²QU[<ó3¤.¬U\VÉ	©	\ª¤N]<¹XÌ�¤£S	¤£©_]<¤¸^`TU\V¿	^`¬ªT�É_Qª^­¬ª]_¥
]l]ÈWfT²¹§QU]BÌ�\ Ç ¤£¿_^­¬ªT«]	¿�êBT²¦_ê���¬ª^áêf¥	¤­¦�¨�� ½£[È^`R	¤£S	]BÌ�¤£©	¬§Q²¦B¨«©	¼'Wf]_^`^ë¦B¤ Ç \VT«Qª©	]_¿�©BQ
^`\«TªS	¤ºÌ�¤º©	©_¼�W�ZV^`[Ê\VS	]	¬U¤­¦_ê»W�°
PDQU]	×ª\ª¦_¤`¤ T«¼
^­\V[»Q§ê ½£©	¤£S_¾`]»ê ^­¬U\ª¦B[_©<\VTU¤£©_]<ê à ¯ªÝïÏ«Ö Â ½ Á â T ^`]	^`¬U¤ºÌ�¤

¥	¤£©	¬ªSBQ Ì�Qª^`^�R_S	\ª¬U\V©_Q ] QU©	¬ª]	R_S	\ª¬ª\«©BQ Ç \«^­¬«]	¾ëQ²¤`¬«^îê T ©BQU^­¬U\Xê_é3¤`¤ TªS	¤ºÌ4ê T
årQU×ª\«SBQ²¬ª\«S_]	] Æ ¤ºS_Ì�] à òP� À Ý7ñ�]_[»QU¾­\»â?©_Q ZÊ^­¬§Qª©<\VTª[Ê¤e3(576�8�9<;L=*?�° Ü [È^`R	¤£S_]_Ì�¤£©<¬
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]

tt̄γ
S_Qª^`^`É_]<¬«¼
T«Q���¬ª^îê R	S_] R<\ÊÌ�\«é%] R	S	\«¾`SBQªÌ�Ì

¾`¤£©<¤ºS_Qª¥	]_]�ùº8��
ú1;o82n
û�]���rH9<��j�8~Ì�¤`¬U\ Ç \VÌ�ÎG\V©<¬ª¤ëË Ó�QªS»¦B\_° Á ¼'WV\ Ç ©_¼7¤�¬U¤£[È^­¬U\VTª¼
¤
·.QU¿<¦�¼ R_S<\V¾`S_Q«Ì�Ì�¼ ^`]BÌ4Z§¦	êB¥	]_]ú\«×«SBQ²×VQU¬ª¼
TVQ2��¬ª^áê$^+R	\VÌ�\«é3¨*� SBQ§¹XS_QU×ª\ª¬²QU©_©<\V¾­\
Ç ¦_ê ½`¬ª]»W ¥	¤­¦B¤£¿ R	S	\«¾£S_Q«Ì�Ì�©	\«¾­\ Ì�\ Ç ZX¦_ê �î5ilÊ�P=@S��À�
5il`Ý R	\«^ë¦B¤ É	¤£¾­\ ½`¬²Q
]_©_·�\VS_Ì�Qª¥	]<ê R	\ Ç QU¤`¬ª^áê ©_Q T§WV\ Ç R_S	\«¾`SBQªÌ�Ì�¼ Ì�\ Ç ¤­¦�]_S<\VT«QU©_]<ê Ç QU©_©	¼'W
½º[Ê^£R<¤£S_]BÌ�¤£©	¬§Q²¦B¨«©<\V¿ ZV^­¬²QU©	\«Tª[_] -P.Q0�Ý T S	¤­¹`Z§¦B¨X¬§QU¬U¤ É	¤£¾­\ R<\ª¦	Z<ÉBQ2��¬«^îê
^£]_Ì4Z§¦B]_S	\«T«Qª©	©_¼7¤ Ç Qª©	©_¼7¤NT!·D\«SBÌ�Q²¬U¤VÝB] Ç ¤º©<¬ª]_É_©<\ÊÌAS	¤ºQ§¦�¨ª©_¼�Ì Ç QU©_©_¼�Ì7°

Noü



Jet Et (GeV)
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¼	½�¾À¿ yiÁ$ý|þ$þ$Æ Ì É ½�Î Ö ÑÀ¾ ÉÂÕ ÑÂØ�Ò Æ Ï ÆÔÓ:ÆLÖ ½�ÿ����ì¾ É Ò�ÐiÍ¢¾ Ø�Ñ Ç Ñ�� Õ�� ¾ É Ò�ÑÂ×>ÑÂ×>Ñ	� Ù�

����Þ����ÊÖ�Æ ¾ É Ò�ÑÂ×>ÑÂ×LÑ
��� áiá�� Ú����"Ú�����Þ��QÈÝÓ ×>ÑÂÒ�½ ÉÀÇ	È Ì È Ì þ Ð Ö Ì���½�ÿ

ET
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tt̄
\«^­¬²QUT«Q²¦B^áê
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É_]	^­¦_¤£©_]<ê R	\«R_S_QªTU\«[ [ \«^`©	\«T«©	¼yÌ
Ç ]BQU¾`SBQªÌ�Ì�QªÌ à ��ó ù«-
â�^­\«×«¼7¬«]»ê

tt̄γ
©	¤6×V¼'¦�]p¹XQªTU¤£S_ìr¤£©_¼D° Á ^`T²ê	¹º]p^6½`¬ª]BÌ

×V¼'¦�]n]	^`R	\U¦�¨²¹º\«T«Qª©	¼ \«¥	¤£©	\«É_©	¼
¤¸R<\VR	SBQUT«[	]n©BQ3\«^£©<\VTU¤DR<\VR	SBQUTª\«[ Ç ¦_ê tt̄Z
Ý
tt̄H

]
tt̄
°
În\ Ç ¤­¦�]_S<\VT«Q§¦�]_^`¨ ¬²QU[<ó3¤ ] Ç S<Z<¾`]<¤ R_S<\V¥<¤º^`^`¼DÝ [Ê\«¬U\«S_¼7¤ T ò Î ^­¦	ZÈó?QU¬

]_^­¬ª\«É	©_]_[»QªÌ�] Ç ¦_ê�^­\ª×V¼7¬ª]_¿ `γ 6ETb
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Ç ¦_ê!Tª¼7×«\«S	\«[ WW

Ý
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]

t+γ c \«©_]�\«[»Q§¹XQ²¦B]_^`¨DR_S	¤£©<¤£×«S	¤­ó+]_Ì�\rÌ�Q²¦B¼yÌ�]�] Ç Q²¦_¤£¤©	¤NS_Qª^`^£Ì�QU¬ªS	]_T«Q²¦B]_^`¨_°
Á }�û ���
¹�²iC�ù	a�� R_S<\VTU\ Ç ]	¬ª^áê3Qª©_Q²¦B]<¹'·D\«©	\«T«¼�WrR	S	\«¥	¤£^`^­\VT	Ý£¬§Qª[	]»Wr[»QU[r·D\ª¬U\V©	¼
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\«¬?¬ª\«SBÌ�\U¹º©	\«¾­\!]<¹`¦_Z<É<¤£©_]<êG½­¦B¤£[	¬ªS	\«©	\«T	Ý_·D\ª¬ª\«©_¼-]<¹NQ Ç S	\«©_©	¼'Wn^­¬«S»Z<¿�Ý_©	¤£TU¤ºS	©BQ§ê
] Ç ¤£©<¬«]	·¸]_[»QU¥_]<êµ�»Ë ^­¬«S»Z<¿�Ý_Qr¬²QU[<ó3¤3ÓÄVèÒ ·D\«©�° Á SBQ§¹ Ç ¤­¦B¤.Ô»° ¯�S_Qª^`^£Ì�QU¬ªS	]_T«Q���¬ª^îê
¬«S	] ]	^­¬ª\«É_©	]_[»Q ·D\«©	\«Tª¼'Wp·�\«¬U\«©	\«T_°NÙè¤ºS	T«¼
¿ ]_^­¬U\VÉ	©_]_[�·D\«©BQ ¶-½`¬U\;·D\ª¬U\V©	¼
\«¬l¬ª\«SBÌ�\U¹º©	\«¾`\ ]<¹`¦_Z<É<¤£©_]<ê6½­¦B¤£[	¬ªS	\«©	\«T	° Ü ¦_¤º[<¬ªS	\«©�Ý�R_S<\ª¦_¤`¬²Q§êAÉ<¤£S	¤­¹Y¬ªS<¤º[Ê\«T²Z
�
^£]	^­¬ª¤ºÌ4ZVÝ�]»¹`¦_Z<ÉBQ²¤`¬ Tª¼
^`\«[Ê\ª½£©	¤£S_¾­¤`¬ª]_É_©	¼�¿ ·D\ª¬U\V©�ÝGQ ^£QªÌ ¬U¤ºS«ê_¤`¬ ½º©<¤£S_¾`]�� ]
\«¬ª[<¦_\V©»ê_¤`¬ª^áê?\ª¬¸R<¤ºS	Tª\«©BQºÉBQ§¦�¨ª©	\«¾­\¸©_QªR	SBQUTU¦_¤º©	]<ê�ÝªÉ<¬U\.R_S	]_TU\ Ç ]<¬.[%\ª×V©_QªS»ZÈó3¤º©	]��
·D\ª¬ª\«©BQ T«Ì�¤£^­¬U\ à ]<¦�] TVÌ�¤£^­¬ª¤§ân^ ½`¦_¤£[	¬ªS	\«©	\VÌ7° Á ¬U\«S	\«¿p]_^­¬U\«É_©_]	[�·�\V©_Q ¶;½£¬U\
Q Ç S	\«©_©_¼7¤�^­¬«S»Z<]�ÝèT [Ê\ª¬U\VS	¼'W π0

]»¦�] ·�\«¬U\«©p]<¹�SBQU^`RBQ Ç Q Q Ç S<\V©_Q ]_Ì�]	¬ª]_S»ZV¤`¬
·D\ª¬ª\«©�Ý3S	\ºó Ç ¤£©_©	¼�¿ ©BQUR_SVêBÌ4Z
� Tw]_^`^ë¦B¤ Ç ZV¤ºÌ�\VÌ ^­\«×«¼7¬«]	]�° Â S	¤`¬ª]_¿ ]_^­¬U\«É_©_]	[
·D\«©BQ<Ý Ç Q2�èé%]	¿Y\ª¬«©<\V^`]<¬ª¤­¦B¨«©<\L©<¤£×ª\U¦�¨ªì3\«¿nT«[»¦/Q Ç Ý»¶�½`¬ª\+·�\«¬U\«©�Ý�R	\U¦_Z<É<¤£©_©_¼
¿z]<¹
τ
ËäSBQU^`RBQ Ç Q<° Á R<¤ºS	Tª\VÌA]zTU¬ª\«S	\VÌ ^ë¦	Z<ÉBQ§ê<WYTª¤£S<\Xê	¬«©<\V^­¬ª¨�·�\V©<\VTª¼�W~^­\«×«¼7¬«]	¿~×«¼'¦/Q
SBQU^£^`É	]	¬²QU©BQ?©_Q%\«^`©	\«Tª¤ Ç Qª©	©_¼�W�ÝBQ%T?¬ªS<¤£¬ª¨U¤ºÌ ^ë¦	Z<ÉBQ²¤è¶�©BQ3\V^`©	\«TU¤rÎn\V©<¬U¤­Ë ÓDQªS»¦B\_°
Ù�S_]_Ì�¤£S ¹XQªTª]_^`]_Ì�\«^­¬ª]6TU¤ºS<\Xê	¬«©<\V^­¬ª]�¦_\Xó+©<\V¿ý] Ç ¤£©	¬ª]_·D]_[»Qª¥	]_] Q Ç S<\V©	©	\«¿ý^­¬ªS<Z<]
[»Qª[Y·�Z<©	[_¥_]»ê~R	\«R	¤£S	¤£É_©<\V¿n½£©	¤£S_¾`]	]Y^­¬«S»Z<]zR_S_]	Tª¤ Ç ¤º©Y©BQ�S	]_^ª°Bµ	°

¼	½�¾À¿ ��Á)(,È ÎÂ½�¾>½ Ç ÑÂ¾ ÉÀÕ Î Æ Ò�Ñ<ÿ ÉÂÖ ÑÀ¾ É ½ Ó Ñ+* Ö ÑÀÍ¡½iÏ Æ>Ö�É ½ þ ½�Ì È ��½�½ È Ï�Ò�Ñ Ö�Ö ÑÂÍ¡¾ É Ò"Ð"½©Ì È Ì þ Ð Ö Ì���½�½
Ø�ÑÂØ Æ Ò Æ Ë Ö ÑÂÍ, Ö�Æ Ò�×L½�½I¾ É Ò�Ði½,¿

Á SBQ§¹ Ç ¤­¦B¤ ÔÈ° ³ \«¥	¤£©_]	TVQ²¤`¬ª^áê ·D\«© \«¬;¦B¤£R	¬U\«©	\«T_° Â S	¤`×«\«T«Qª©	]	¤AR_S	]_^ëZ»¬ª^­¬«Tª]<ê
T ^­\«×«¼7¬«]	] T«¼
^­\V[V\«½£©	¤£S	¾`¤`¬ª]_É	©	\«¾­\ ]<¹£\ª¦B]_S<\VT«Qª©	©	\«¾­\ ¦B¤£R<¬ª\«©BQ ] R<\«¬U¤£SVê_©_©<\V¿
R	\«R	¤£S	¤£É_©<\V¿;½º©<¤£S_¾`]_] ¹º©BQºÉ_]	¬U¤­¦�¨ª©	\ Z<TU¤­¦�]_É	]_T«QU¤`¬AÉ	]_^ë¦B\AS	¤ºQ²¦B¨«©	¼�W ¶ Ë ×ª\ª¹£\«©	\«T

N<y



T \«¬U\ª×VS_Qª©	©	\«¿ Tª¼
×ª\«S_[Ê¤«° Ã Ç ©BQU[Ê\ ÓkVèÒ ^­\«×«¼7¬«]»ê�Ý [V\«¬U\«S_¼7¤ ©	¤ ^­\ Ç ¤£SVó?Q²¬
S	¤ºQ²¦B¨«©	¼'W^¶ Ë ×ª\ª¹£\«©	\«T_Ý7Ì�\«¾ëZ»¬ R	S	\«¿	¬ª] [	S_]<¬ª¤£S	]_]-\ª¬U×«\«SBQ<° Û ^­¬U\«É_©_]	[»QªÌ�]2·D\«©BQ
\«¬2¦B¤£R	¬U\«©	\«T Ì�\V¾ëZ»¬-×«¼7¬«¨ ·D\ª¬ª\«©_©_Q²ê [Ê\«©_TU¤£S_^`]<ê à Ç ¦_ê ½­¦B¤£[<¬«S<\V©<\VTÊâÐÝN©	¤£TU¤£S_©	\
] Ç ¤£©<¬«]	·¸]_¥_]	S	\VT«QU©_©_¼
¤ R	]	\«©_¼ ] [»Q²\«©_¼ à Ç ¦	ê Ì[��\V©<\VTÊâ ] R<\ª¦	Z§¦B¤£R<¬ª\«©_©	¼�¿
SBQU^£R_Q Ç ¬ºê<ó3¤­¦�¼�W�[_T«QªS	[Ê\VT	°_Ò.¦_ê~]»¹XÌ�¤£S<¤º©	]<êz·D\«©BQ!\«¬�^­\ª×V¼7¬ª]_¿�Ý/©<¤3^­\ Ç ¤£SVó?QUé%]ÈW
¶.-�·4Ý�·D\«SBÌ�]_S»ZV¤`¬ª^îê ô ©	¤ëËà¶/-�·
õ à ÓkVèÒ%â Tª¼
×ª\«S_[»Q<Ý T [V\«¬U\«S	\«¿ \Xó+] Ç Q²¤£¬ª^îê
Ì�]	©_]_Ì�Z	ÌA©BQU^­¬U\XêBé3]»WG¦B¤£R	¬U\«©	\«T_ÞB\«¬U×«]_S_Q���¬«^îêz¦B¤£R	¬U\«©_¼DÝ�R	S	\£WÊ\ Ç ê_é%]<¤r©<¤º^­¬ªS	\«¾`]	¤
¬«S<¤£×ª\«TVQU©_]»ên] Ç ¤£©	¬ª]_·D]_[»Qª¥_]	]�Ý_]�\«¬ª^­¤£[»Q��y¬«^îên^­\«×«¼7¬«]»ên^k¶ ]<¦B]º·�[»QU© Ç ] Ç Q²¬§Q«Ì�]�°
Á S_Q²¹ Ç ¤`¦_¤ Ô»°ïµ R	S	\«Tª\ Ç ]<¬«^îê \V¥<¤£©_[»Q É_]	^­¦�Q ©	¤£Tª¤£S	©	\ \«¥	¤£©	¤£©	©_¼�W �ÈËä^­¬ªS<Z<¿�°

Â S<¤º[	]$T�R	S	¤ Ç ¤­¦/QXW ^­¬ªS<Z<] \ª¬�SBQU^`RBQ Ç QY¦_¤º¾`[	]»W$QUS	\VÌ�QU¬U\«TfÌ�\«¾­Z»¬zZ Ç \«TU¦_¤`¬«TU\«SVê_¬ª¨
ZÊ^ë¦_\VTª]<êBÌ \«R_S<¤ Ç ¤­¦B¤£©_]»ê Tª¬U\«S_]	É_©	\«¿ TU¤£S_ì3]_©	¼¸Ý�Q<Ý�^ë¦B¤ Ç \«T«QU¬U¤­¦�¨ª©	\_Ý�^­¬ªS<Zªê Ì�\Xó3¤`¬
×V¼7¬ª¨�©<¤£Tª¤£S_©<\�] Ç ¤£©	¬ª]	·¸]_¥_]_S	\«T«Qª©_Q�[»Qª[¡�»Ëä^­¬ªS<Zªê�°ªÙ�S_]	É_]_©_Q«Ì�]�Ý²R<\�[Ê\«¬U\«S_¼�Ì�¬²QU[_]	¤
^`¬ªS<Z»]�Ì�\«¾ëZ»¬!×«¼7¬«¨+©<¤£Tª¤£S_©<\+] Ç ¤£©	¬ª]	·¸]_¥_]_S	\«T«Qª©	¼¸ÝBê_T²¦_ê���¬«^îê�Þ
\«¾£S_Qª©	]_É<¤º©	©BQ§êzSBQ§¹ºS	¤£ì%Q��èé%Q²ên^`R	\«^­\«×«©	\«^­¬«¨ Ç ¤£¬U¤£[	¬U\«SBQ<Ý
SBQU^`RBQ ÇYÇ \U¦�¾­\Xó+]	TUZ<é3]»WYÉBQU^­¬«]	¥�Ý
T²¹§QU]BÌ�\ Ç ¤£¿_^­¬ªT«]<¤.^.TU¤£é3¤£^­¬ªTª\VÌ Ç ¤`¬U¤º[<¬U\VS_Q	°
Ò.¦	ê;\«¥	¤£©	[_];É_]_^ë¦�Q6©	¤£Tª¤£S	©	\ý] Ç ¤£©<¬«]	·¸]_¥_]	S	\VT«Qª©	©_¼'W��»Ëä^­¬ªS<Z<¿2]_^`R<\ª¦B¨U¹`Z«¤`¬«^îê

� 5i�Âsk910ÈËÍQ§¦�¾­\«S_]	¬«Ì7°
Á32 �H�*���	¹ ²iC�ù�a	� R	S	\«Tª\ Ç ]<¬«^îê6Qª©_Q²¦B]<¹G^`]_^­¬U¤XÌ�Q²¬ª]_É	¤£^`[_]ÈW \«ì%]<×«\«[�° Ã ì%]<×V[	]

R	\ Ç SBQ§¹ Ç ¤­¦_ê���¬«^îê ©BQ ½£[È^`R	¤£S_]_Ì�¤£©<¬²Q§¦�¨ª©_¼7¤ à SBQ§¹ Ç ¤­¦ Ö<° ¯§âÐÝ ¬U¤`\VS<¤£¬ª]_É<¤£^£[	]	¤
à SBQ§¹ Ç ¤­¦�Ö	°´³ªâ�]Y\«ì%]<×V[»ZnT?\VR	S	¤ Ç ¤­¦B¤£©	]_]Y^£TU¤`¬ª]BÌ�\V^­¬ª] à S_Q²¹ Ç ¤`¦�Ö<°ïµÊâÐ°
Á [<¦�Q Ç T.^`]_^­¬U¤ºÌ�QU¬ª]_É<¤£^£[	]	¤y\«ì3]	×«[_] Ç ¦	ê+R_S	¤ Ç ^£[ÈQ²¹XQU©_]_¿ ò Î Ç Q2��¬N^­¦_¤ Ç Z
�èé3]	¤

^`\«^­¬²QUTU¦	ê��èé3]	¤«Þ
\«ì%]<×V[»Qý©BQý¬U¤`\VS<¤`¬«]	É	¤£^`[_]<¤$R	S	¤ Ç ^`[»Q§¹XQª©	]<ê�Ý�Tª[<¦
��ÉBQ§êw©<¤£\«R_S<¤ Ç ¤­¦B¤£©_©<\V^­¬ª]-©BQ

�k�(ó�Tª¼�É	]_^ë¦B¤£©_]»ê c\«ì%]<×V[»Q?T�\VR	S	¤ Ç ¤­¦_¤º©	]_]Y^`Tª¤`¬ª]BÌ�\«^­¬«] à Ö54!â c\«ì%]<×V[»Q�T�\VR	S	¤ Ç ¤­¦_¤º©	]_]%¬ªS_]	¾`¾`¤£S	©_¼�W%½º·D·D¤£[	¬ª]	T«©<\V^­¬U¤£¿ à ³64 Ç ¦_ê�Ì[��\V©<\VTD]�¯�4
Ç ¦_êY½­¦_¤º[<¬ªS	\«©	\«TÈâ c

| 768 6*5i;>9 | <
Öª®r¶�¯94 c½£·¸·�¤º[<¬ª]_Tª©	\«^`¬ª¨�] Ç ¤º©<¬ª]_·¸]	[»Qª¥_]	]�Ì[��\V©_Q3¶n³:4 c½£·¸·�¤º[<¬ª]_Tª©	\«^`¬ª¨�] Ç ¤º©<¬ª]_·¸]	[»Qª¥_]	]~½­¦B¤£[	¬ªS	\«©BQr¶�¯�4 c½£·¸·�¤º[<¬ª]_Tª©	\«^`¬ª¨�] Ç ¤º©<¬ª]_·¸]	[»Qª¥_]	]�·D\ª¬U\V©_Q%¶L±)4 c½£·¸·�¤º[<¬ª]_Tª©	\«^`¬ª¨�] Ç ¤º©<¬ª]_·¸]	[»Qª¥_]	]«�»Ë ^`¬ªS»Z<]G¶YÔ64�°

ò Z	Ì�Ì�QUS_©_Q²ê ¬U¤£\«S	¤`¬ª]_É<¤£^£[»Q§ê ^`]_^­¬U¤ºÌ�QU¬ª]_É<¤£^£[ÈQ²ê \«ì%]	×«[»Q Ç ¦	ê tt̄γ
\ª×«SBQ§¹X¥<\VT

No�



à R	\U¦_ZX¦B¤£R	¬U\«©_©	\«¾­\ ] Ç ]»¦B¤£R	¬U\«©_©<\V¾­\Èâ ^`\«^­¬²QUTU¦	ê_¤`¬ ¯XÔ64�Ý Q Ç ¦_ê \ª×VS_Q²¹º¥<\VT
Wγ ; ¬ºê<ó3¤­¦�¼7¤rÉBQU^­¬«]	¥_¼ ¶YÔ²®54 T!^`T²ê	¹º]n^D×ª\ª¦B¨«ìr\«¿n\Vì3]	×«[Ê\«¿Y©BQ=<«Ëä·¸Qª[<¬ª\«S�°ò ]_^­¬U¤XÌ�Q²¬ª]_É	¤£^`[»Q§ê \«ì%]<×V[»QnTY\VR	S	¤ Ç ¤­¦B¤£©	]_] ^`TU¤`¬«]_Ì�\V^­¬ª] ^­\V^­¬§QªT²¦_ê	¤£¬zÖ54�° Ü ¬§Q
\Vì3]	×«[»Q-Tª[<¦
�èÉ_QU¤`¬w©	¤`\VR	S	¤ Ç ¤­¦_¤º©	©	\«^­¬«¨wQU[È^­¤£R	¬§Qª©	^ºQ-] SBQ²×«\ª¬ª¼ -P��- à ±_° ±)4!âÐÝNQ
¬²QU[<ó3¤r©	¤`\«R_S	¤ Ç ¤`¦_¤£©_©	\«^­¬ª¨�¬ª¤`\«S	¤`¬ª]_É<¤º^`[Ê\«¾­\+SBQU^£É<¤`¬²Q�R	\U¦�©<\V¾­\+^­¤£É	¤£©_]»ê à ±)4!âÐ°
Á �*��_�D	GI�
¹ë²iC�ù	a	� R	S	¤ Ç ^­¬§QªT²¦B¤£©_¼ S<¤`¹`ZX¦�¨º¬²Q²¬ª¼;R	\«]_^`[»Qr^`\ª×«¼
¬ª]_¿ `γ 6ETb

]
tt̄γT Ç QU©_©	¼'Wn½º[Ê^£R<¤£S_]BÌ�¤£©	¬§Q®-P.Q0dR�S�?«TfT�T�½­¦B¤£[	¬ªS<\V©	©	\VÌA]zÌ$��\«©_©<\ÊÌ [»QU©BQ§¦/QXW�°

Á [»Q²¬U¤£¾`\«S_]	]
`γ 6ETb

\«×«©BQUS<ZÈó3¤£©<\ ³:MY^­\«×«¼7¬«]	¿�Ý9]»¹L[Ê\«¬U\«S_¼�W ¯£ÖY^­\«×«¼
¬ª]	¿l¶fT
½`¦_¤£[	¬ªS	\«©_©<\ÊÌ [ÈQª©_Q²¦_¤z]2¯X³�^­\ª×V¼7¬ª]_¿$¶$T Ì$��\«©_©<\ÊÌ [»QU©BQ§¦B¤«°�Ù�\V^ë¦_¤Y©_Q²¦_\Xó3¤£©_]»ê
¬«S<¤£×ª\«TVQU©_]»ê

HT > 200
Ø ½ Á ×«¼'¦B\G\«×«©BQUS<ZÈó3¤£©<\ ¯ºÏL^`\ª×«¼
¬ª]_¿ à ¯£®�T�½­¦B¤£[<¬«S<\V©	©	\VÌ

]�ÏrT3Ì[��\«©_©	\VÌ$[»QU©BQ§¦/QXW�âÐ°VÒ.¦_ê�[»QU¬U¤£¾­\VS	]_]
tt̄γ
R	\«^­¦_¤�©_Q²¦_\Xó3¤£©_]»ê�¬ªS<¤£×ª\«TVQU©_]»ê�©BQ

É_]_^ë¦_\!^­¬ªS<Z<¿Y©_Qª¿ Ç ¤£©	\Y¯£Ö%^­\«×«¼7¬«]	¿�Ý<Z Ç \«TU¦_¤£¬ªTU\VS«ê��èé3]»Wn[	S_]<¬ª¤£S_]»ê�Ì6\ª¬ª×ª\VS_Q	Ý	R	\ M
T![»Q§ó Ç \VÌA[»QU©BQ§¦B¤«°
Ã Ç ©	\è]»¹'^­\ª×V¼7¬ª]_¿�ÝXR_S<\Vìr¤ Ç ì3]»W.[_S	]	¬U¤£S_]_]r\ª¬ª×ª\«SBQ Ç ¦_ê tt̄γ

Ý`êBT²¦_ê	¤`¬«^îêN©_Qª]<×«\U¦B¤`¤
]_©	¬U¤£S	¤£^`©_¼�Ì7° Ã ©	\6^­\ Ç ¤£SVó+]	¬�±6Tª¼�^­\«[Ê\«½£©<¤ºS	¾­¤£¬ª]	É_©_¼�W ^­¬«S»Z<]�Ý Ç TU¤l]<¹l[Ê\ª¬ª\«S_¼�W
¶w�ÈËä^­¬ªS<Z<]�° Á \«^`^`¬§QU©	\«TU¦_¤º©	©BQ§êpÌ�QU^`^ºQ�9 Ëä[	TVQUS_[»Q Ç ¦_êw½`¬U\V¾­\ ^­\«×«¼7¬«]»êp^­\«^`¬§QªTª]<¦�Q
¯ºÖªÖ	°´Ô Ø ½ Á °�PDQ?S_]	^«°	±+R<\V[»Q§¹XQª©«gbs4. -Pó13 Ç ]_^`R<¦_¤º¿ Ç ¦	ê Ç QU©_©<\V¾­\+^­\«×«¼7¬«]»ê�°

E
γ

T = 12 GeV

Ee
T = 39 GeV

Eb
T = 33 GeV

Eb
T = 54 GeV

E
j
T = 66 GeV

E
j
T = 20GeV

6ET = 68 GeV

Run 193396 Event 1050006, HT = 292GeV

1

¼
½�¾Ê¿ £ Á?>�ÛÂÚLã7Þ@$@
A�CB�DøÜ�EF"�G�Ù Ï Ó ÿ
tt̄γ

¾LÑ�H åvÉ ½�ÿ@¿

ñ�]	^­¦_\N©_QU×U¦
� Ç Q²¤ºÌ�¼'W�½º[Ê^£R<¤£S_]BÌ�¤£©	¬§Q§¦�¨ª©	\r]!\ºó+] Ç QU¤ºÌ�¼�W+^­\V¾î¦/QU^`©	\ ò Î `γ 6ETb^`\ª×«¼
¬ª]_¿NR_S	]_TU\ Ç ]<¬ª^áêrT�¬²Q²×U¦8°Ê¯ªÝXQ tt̄γ
^­\ª×V¼7¬ª]_¿�¶�T�¬²Q²×ª¦�°U³È°²ñ�]	^­¦_\y\ª×«©BQUS<ZÈó3¤£©_©	¼'W

N £



`γ 6ETb
^­\ª×V¼7¬ª]_¿rSBQUT«©<\

28
Ý£¬U\V¾ Ç Qy[»Qª[NT�SBQªÌ�[»Q§W ò Î \ºó+] Ç QU¤`¬ª^áê 31.0+4.1

−3.9

^­\ª×V¼7¬ª]_¿�°
Ò.¦_ê

tt̄γ
T�½£[È^`R	¤£S_]_Ì�¤º©<¬ª¤r\ª×V©_QªS»ZÈó3¤£©	\

16 tt̄γ
^­\«×«¼
¬ª]	¿�Ý�R	S_]�\ºó+] Ç Qª©	]_] 11.2+2.3

−2.1^`\ª×«¼
¬ª]_¿�° Â QU[_]_Ì�\«×«SBQ§¹£\ÊÌ7ÝX×V¼'¦B\�ZV^­¬²QU©	\«TU¦_¤£©	\_ÝUÉ	¬U\¸É	]_^ë¦B\D^­\ª×V¼7¬ª]_¿?T�[ÈQU¬U¤£¾­\VS	]<ê»W
`γ 6ETb

]
tt̄γ
^­\ª\«¬ªTU¤`¬«^­¬ªT²ZV¤`¬+R_S	¤ Ç ^£[ÈQ²¹XQU©_]<êBÌ ò Î °

I È H Ó ½�� ÈºNÂÁKJ ½�¾ Ó Ñ Ö:È H ÓL� Ï ÈÀÆLÇ
å|Å  LÌ�¾LØ Æ Ò�½ Ç
ÆLÖ�ÉÊÈÝÓ2ÕÀÖ Ñ�½eÑ+*/½iÏ ÈÀÆLÇ
å|Å ¾LÑÂ× Ó�È ¾ Ö Ñ Ã�M
`γ 6ETb¾LÑ�H åvÉ ½�Í,¿

� Ú�B�ÞàáÂã,NPOQ��áÀÞ áÂã,N 6ET

N
b
>�ÛÂÚLã7ÞR�

Ã�M
eγb6ET µγb6ET (e + µ)γb6ET

tt̄γ
Ø�Ñ Ó Ð Ó2Æ Ø É Ñ Ö�Ö�å�Æ

2.06 ± 0.38 1.52 ± 0.28 3.58 ± 0.65

tt̄γ
Ï�½ Ó2Æ Ø É Ñ Ö�Ö�å�Æ

1.30 ± 0.23 1.02 ± 0.18 2.32 ± 0.41

W±cγ 1.58 ± 0.83 1.51 ± 0.80 3.09 ± 1.59

W±ccγ 0.17 ± 0.12 0.46 ± 0.26 0.63 ± 0.35

W±bbγ 1.30 ± 0.67 0.88 ± 0.46 2.18 ± 1.11

Z(ττ)γ 0.13 ± 0.09 0.11 ± 0.08 0.24 ± 0.12

WZ 0.08 ± 0.04 0.01 ± 0.01 0.09 ± 0.04

τ → γ 0.12 ± 0.04 0.10 ± 0.03 0.22 ± 0.05S ÚÔÞ�TmÜ�UV
 ã��
γ 4.56 ± 1.92 3.02 ± 1.19 7.58 ± 3.11W 

�âÞàÜ����ÂÚ�X
b
�
Y Ú>Þ��

4.11 ± 0.41 3.54 ± 0.37 7.65 ± 0.70Z "%$
1.5 ± 0.8 0.0+1.0

−0.0 1.5+1.3

−0.8

ee6ETb
è
e→γ 1.50 ± 0.28

é
1.50 ± 0.28

µe 6ETb
è
e→γ

é
0.45 ± 0.10 0.45 ± 0.10ä[Ò Æ Ï�¾LÌ ÈÊæoÈÊÖ ½�ÿ Ã�M

18.4 ± 2.4(tot) 12.6+1.9

−1.6(tot) 31.0+4.1

−3.9(tot)[ È H ÓL� Ï ÆLÖ Ñ
16 12 28

Á S	¤­¹`ZX¦�¨X¬§Q²¬ª¤ R	S	\«Tª¤ Ç ¤£©	©_¼�W ½£[È^`R	¤£S_]_Ì�¤º©<¬U\VT \V[»Q§¹XQ²¦_\V^`¨ Tª\U¹XÌ�\ºó+©_¼�Ì
\VR	S	¤ Ç ¤­¦�]<¬ª¨ ^­¤£É	¤£©_]<¤ S	\Xó Ç ¤£©_]»ê tt̄γ

° P�¤ Ç \«^­¬²Q²¬U\V[ [Ê\U¦�]_É<¤£^`¬ªT«Q Ç QU©_©	¼'W ©	¤
R	\U¹XTU\U¦_ê	¤£¬ R<\ª¦	Z<É_]<¬«¨ ×ª\ª¦B¨«ìNZ
� ¬U\VÉ	©	\«^­¬«¨ ½`¬U\V¿ \«¥	¤£©_[	]�° Ã ó+] Ç QU¤`¬ª^îê�Ý É	¬U\
¬²QU[»Q²êwTª\U¹XÌ�\ºó+©	\«^­¬ª¨ R	\Xê_Tª]	¬ª^áêw©BQ Ç QU©_©	¼'W ���k-è° Â ¤ºÌ ©	¤$Ì�¤£©<¤£¤«Ý
½`¬ª\ R	¤£S_Tª¼�¿
½º[Ê^£R<¤£S_]BÌ�¤£©	¬§Q²¦B¨«©	¼
¿ S<¤­¹£ZX¦�¨º¬²Q²¬ \«R_S	¤ Ç ¤`¦_¤£©_]<ê ^­¤£É	¤£©_]»ê Ç QU©_©<\V¾­\ R	S	\«¥	¤£^`^£Q	°
ò ¤£É	¤£©	]	¤¸\VR	S	¤ Ç ¤­¦	ê_¤`¬ª^áêYR<\+·D\«SBÌ4Z§¦_¤

σtt̄γ =
Nobs − Nbgd

Att̄γ × εtt̄γ × L ,
à ¯Xâ

¾ Ç ¤ Nobs

¤£^­¬«¨6É_]	^ë¦B\ý\ª×V©_QªS»ZÈó3¤£©_©_¼�W2^­\«×«¼7¬«]	¿
tt̄γ
Ý
Nbgd

¶ É_]	^ë¦B\ ^­\ª×V¼7¬ª]_¿
·D\«©BQ<Ý

Att̄γ

¶ QU[È^­¤£R	¬§Qª©	^ Ç ¦_ê tt̄γ
Ý
εtt̄γ

¶ú½£·D·D¤£[	¬ª]_Tª©	\«^­¬«¨f\«¬U×ª\VS_Qf^­\ª×V¼7¬ª]_¿�Ý L ¶]_©	¬U¤£¾`SBQ§¦�¨ª©BQ§ê~^`TU¤£¬ª]_Ì�\«^­¬ª¨_°
À [È^­¤£R	¬§Qª©	^A]�½º·D·D¤£[<¬«]	T«©<\V^­¬ª¨ ×«¼'¦�] SBQU^`^`É_]	¬§QU©_¼ ^ýR	\VÌ�\«é3¨*� ùº8��ÈËLú1;o82n��

N<³



I È H Ó ½�� È~yiÁ\J ½�¾ Ó Ñ Ö:È H ÓL� Ï ÈÀÆLÇ
å|Å  LÌ�¾LØ Æ Ò�½ Ç
ÆLÖ�ÉÊÈÝÓ2ÕÀÖ Ñ^½wÑ]* ½�Ï ÈÀÆ>Ç	åîÅ ¾LÑÀ× Ó�È ¾ Ö Ñ Ã�M
tt̄γ¾LÑ�H åvÉ ½�Í,¿

tt̄γÃ�M
eγb6ET µγb6ET (e + µ)γb6ET

tt̄γ
Ø�Ñ Ó Ð Ó2Æ Ø É Ñ Ö�Ö�å Æ

1.97 ± 0.36 1.47 ± 0.27 3.44 ± 0.62

tt̄γ
Ï�½ Ó:Æ Ø É Ñ Ö�Ö�å Æ

0.52 ± 0.10 0.43 ± 0.08 0.95 ± 0.17

W±cγ 0.0+0.05

−0 0.0+0.05

−0 0+0.07

−0

W±ccγ 0.0+0.04

−0 0.03 ± 0.03 0.03+0.05

−0.03

W±bbγ 0.13 ± 0.08 0.02 ± 0.02 0.15 ± 0.09

WZ 0.02 ± 0.02 0.0+0.02

−0 0.02 ± 0.02

τ → γ 0.08 ± 0.01 0.02 ± 0.01 0.10 ± 0.01S Ú>Þ�TmÜ�UV
 ã9�
γ 2.37 ± 1.22 1.42 ± 0.70 3.79 ± 1.92W 
A� Þ Ü����ÀÚ1X
b
�
Y ÚÔÞR�

0.78 ± 0.20 0.83 ± 0.22 1.61 ± 0.31Z "%$
0.5 ± 0.5 0.0+1.0

−0.0 0.5+1.1

−0.5

ee6ETb
è
e→γ 0.34 ± 0.11

é
0.34 ± 0.11

µe 6ETb
è
e→γ

é
0.20 ± 0.06 0.20 ± 0.06ä$Ò Æ Ï�¾>Ì ÈÊæfÈÀÖ ½�ÿ Ã�M

6.7 ± 1.4(tot) 4.4+1.3

−0.8(tot) 11.2+2.3

−2.1(tot)[ È H ÓL� Ï ÆLÖ Ñ
8 8 16

\«×«SBQ§¹º¥BQ
tt̄γ
° ò ¤£É	¤£©_]<¤ Ç ¦	ê Ç Qª©	©	\«¾`\+\ª×VS_Q²¹º¥BQ!S_QªTª©	\L®	°ï®@+Uµ%n���°�Ù�\U¦�©	¼�¿z\ª×«SBQ§¹º¤£¥�Ý

R	\«^­¦_¤7^`]_Ì�ZX¦_ê_¥_]	]%]%S<¤£[Ê\V©	^­¬«S»Z<[_¥	]_]�Ýª^­\ Ç ¤£SVó+]<¬�±Êµ@+ª³§±�^`\ª×«¼
¬ª]<ê�°«ñ�]_^ë¦_\�^­\ª×V¼7¬ª]_¿�Ý
R_S	\«ìr¤ Ç ì%]ÈW [	S_]<¬ª¤£S	]_] \«¬U×ª\VS_Q	Ýn^ Z<É	¤`¬U\ÊÌ R	\«R_S_QªTU\«É_©_¼�W [V\«½£·¸·D]_¥	]	¤£©	¬U\VT ]
¬«S	]_¾`¾­¤£S_©	\«¿l½£·¸·�¤£[	¬ª]_Tª©	\«^­¬«]�Ý�^­\V^­¬²QUT²¦_ê	¤£¬nÖ*M<¯ Ç ¦_êl½­¦_¤º[<¬ªS	\«©_©	\«¾­\Y[»Qª©_Q²¦�Qn]f±@MU±
Ç ¦_ê~Ì[��\«©_©<\V¾­\+[»QU©BQ§¦/Q<°
ò ¬²Q²¬«]	^­¬«]_É	¤£^`[»Q²ê \«ì%]<×V[ÈQ T S_Qª^`É<¤£¬U¤ R<\ª¦B©	\«¿ \«ì3]	×«[_] ]»¹XÌ�¤£S<¤º©	]<ê ^­¤£É	¤£©_]»ê

S	\Xó Ç ¤£©_]»ê ê_TU¦	ê_¤`¬ª^áê Ç \VÌ�]_©	]_S<Z
��é3¤£¿ Tp^`TUê<¹º] ^ \«É	¤£©	¨ Ì�Q§¦B\«¿ ^­¬²Q²¬ª]_^­¬ª]_[Ê\V¿�°
Ã ì%]<×V[»Q3ó3¤N©BQ?½£·D·D¤£[	¬ª]_Tª©	\«^­¬«¨	Ý�QU[È^­¤£R	¬§Qª©	^.]Y^£TU¤`¬ª]BÌ�\V^­¬ª¨!SBQUT«©_Qn¯«¯94�°
Â QU[_]BÌý\ª×VS_Q²¹£\VÌ7Ý_^­¤£É	¤£©_]<¤.S<\Xó Ç ¤º©	]<ê tt̄γ

SBQUT«©<\

σtt̄γ = 0.15 ± 0.08 pb.
à ³«â

Â ¤`\VS<¤`¬«]	É	¤£^`[Ê\ª¤�R	S	¤ Ç ^`[»Q§¹XQª©	]	¤ Ç ¦	ê�^­¤ºÉ<¤£©_]<êLS<\Xó Ç ¤£©_]»ê tt̄γ
×«¼7¦_\?R<\ª¦	Z<É	¤£©	\%]<¹

ùº8��
ú1;o82n��~R<\ª¦	Z§¦_¤£R	¬U\V©	©	\«¾­\�\ª×«SBQ§¹X¥_Q�]Y^­\V^­¬§QªT²¦_ê	¤`¬
σtt̄γ = 0.08 ± 0.01 pb

°
^ �	�*D�GDùBû ²iC�ù	a�ù R	\«^`TUê_é3¤£©_Q \«R_]	^ºQU©_]�� R	S	\«¾`SBQªÌ�Ì�©	¼'W [Ê\ Ç \«T_Ý

SBQ§¹XS_QU×ª\ª¬²QU©_©_¼�W ] Tª©	¤ Ç S<¤£©_©_¼�W Ç ]	^`^`¤£S<¬²QU©	¬U\VÌ T ½£[È^`R	¤£S_]_Ì�¤º©<¬ -P.Q0 R�S�? TfT
Ç ¦_êz^­×ª\VS_Q	Ý<\«×«SBQ²×«\ª¬ª[_]z]zTª]<¹`ZÊQ§¦�]<¹XQU¥_]	]zS<¤`¹`ZX¦�¨º¬²Q²¬ª\«T	°
Á S_Q²¹ Ç ¤­¦_¤ M<° ¯ \«R_]_^£QU©BQ R_S<\V¾`SBQªÌ�Ì�Q [Ê\V©<¬«S<\ª¦	ê Tª¼�^­\«[Ê\«¾`\ ©BQUR_SVê<ó3¤£©_]»ê

[»Q²¦_\VS	]BÌ�¤`¬ªSBQ<Ý S_Q²¹ºS_QU×ª\«¬§QU©_©BQ§ê Ç ]_^`^­¤£S	¬§Qª©<¬ª\VÌ7° Ù�S<\V¾`SBQªÌ�Ì�Q \«×ª¤£^`R	¤£É_]»¦/Q

No¸



©	¤£R_S<¤ºS	¼�Tª©_¼
¿ [Ê\V©<¬ªS	\U¦�¨ ¹XQ T«¼
^­\V[	]BÌ ©_QªR	SVê<ó3¤º©	]	¤ºÌ [ÈQ²¦_\VS	]BÌ�¤`¬«S<\VT -Pg ù Ý
-/�`_ ] ¶U�`_3ÝlÉ<¬U\ R<\ª¹ºTU\ª¦B]<¦B\ ]»¹£×«¤­ó?Q²¬«¨ \V^­¬²QU©	\«TU\V[ T SBQ²×«\ª¬U¤ Ç ¤`¬ª¤£[<¬ª\«SBQ
] ^`×ª\«S	¤ Ç QU©_©	¼'W�° Ü ¬²Q R_S	\«¾`SBQªÌ�Ì�Q ×V¼'¦/Q ]	©	¬U¤£¾`S_]_S<\VT«QU©BQ T ^`S	¤ Ç Z ù«- �
RPS�? TfT ] ]	^£R<\ª¦B¨U¹£\«TVQ§¦/Q [Ê\VÌ�Ì�¤£S_É<¤£^£[V\«¤ R	S	\«¾`SBQªÌ�Ì�©<\«¤ \«×ª\«S<Z Ç \VT«QU©_]	¤
jì0(ja0 Ç ¦	ê ^­\ª¹ Ç QU©_]»ê ×ÊQ§¹ Ç QU©_©	¼�W�° PDQ§WV\ Ç ê_^£¨ T S<¤­ó+]BÌ�¤ _ � 3kó�Ë>RÄg@_I. T
S	¤ºQ²¦B¨«©<\ÊÌ TªS	¤ºÌ�¤£©_]�Ý�R_S	\«¾`SBQªÌ�Ì�Qf\ª×«¤£^`R	¤£É	]_T«Q²¦�QlR	\«^ë¦B¤ Ç \«T«QU¬U¤­¦�¨ª©	\ª¤z^`É_]	¬ª¼
TVQU©_]<¤
¹X©_QXÉ<¤º©	]_¿ ©_QªR	SVê	ó3¤£©_]»ê ^ [ÈQ²¦_\VS	]BÌ�¤`¬«S<\VT -Pg�ù Ýµ-/�`_ ] ¶ �`_3Ý�¹XQUR	\U¦�©<¤º©	]	¤
^`\ª\ª¬«TU¤`¬«^­¬ªT²Z
�èé3¤£¿ ×ÊQ§¹º¼ Ç Qª©	©_¼�W ©_Q ¦B\«[»Q²¦B¨«©<\ÊÌ [Ê\VÌ�R_¨���¬U¤ºS<¤�] ©BQ ^­¤£S_TU¤£S	¤
¥	¤£©	¬ªSBQ$[Ê\«©	¬ªS	\U¦_êU-P.10�° Û ©<¬U¤ºS	TVQ§¦2Ì�¤­ó Ç Z ^`É	]	¬ª¼�T«QU©_]<êBÌ�] ^­\V^­¬§QªT²¦_ê<¦-³ É_Qª^£Q<Ý
É	¬U\ R	\U¹ºTª\U¦_ê<¦B\ \«^ëZ<é3¤£^­¬«Tª]	¬ª¨ ©<¤`\«×£WÊ\ Ç ]_Ì�Z
� R	\ Ç ^­¬«S<\V¿	[<Z ] ^`TU\«¤£TªS	¤ºÌ�¤º©	©_¼
¿
S	¤ºÌ�\V©<¬rQªR	RBQUSBQ²¬«©<\V¾­\N\«×ª¤£^`R	¤£É	¤£©_]»ê+Ì�¤­ó Ç Z!R<\V^ë¦_¤ Ç \VT«Q²¬ª¤­¦B¨«©	¼yÌ�]+^`É_]	¬ª¼
TVQU©_]»ê�Ì�]�°
Ó�S	\VÌ�¤�¬ª\«¾­\BÝV[ÈQ²ó Ç ¼
¤r¯X³DÌ�]_©<Z»¬NR	\«^`¼7¦�Q²¦B^áê+^`]	¾£©_Q²¦�©_Q.^­¤£S_TU¤£S!¥<¤£©	¬ªSBQ.[Ê\«©	¬ªS	\U¦_ê�Ý
É	¬U\nR<\ª¹ºTU\ª¦	ê	¦_\ Ç ]_Qª¾`©	\«^­¬ª]_S	\«T«QU¬ª¨G^ë¦_Z<ÉBQU]�\«^­¬²QU©	\«T«[	]fS_QU×ª\ª¬«¼p^`]_^­¬ª¤ºÌ�¼D°�Ò3QU©_©BQ§ê
R_S	\«¾`SBQªÌ�Ì�Q<Ý
©_Q§WV\ Ç êB^`¨ýTýS	¤­ó+]_Ì�¤�g@b4��g�Rb3DÝyR	\U¹ºTª\U¦_ê<¦/Q�¬§Qª[»ó3¤ \V^ëZ<ér¤£^`¬ªT²¦_ê	¬«¨
R_S	\«TU¤ºS	[<Z«ÝBZ<R_S_QªT²¦B¤£©_]<¤3]z¬U¤£^`¬ª]_S<\VT«QU©_]	¤3T«¼
^­\V[Ê\«¾­\�©BQUR_S«ê	ó3¤£©_]»ê�Ý/] Ç ]_Qª¾`©<\V^­¬ª]_[»Z
©	¤`\«×£WÊ\ Ç ]_Ì�\V¾­\!S	¤ºÌ�\«©	¬§Q	°
Á S_Q²¹ Ç ¤`¦_¤OM<°´³ \«R_]_^£QU© R	S	\«¾£S_Q«Ì�Ì�©_¼
¿ R_S<\ Ç Z<[<¬xg�6*5i?@9F.kjmlon�pq8ir à gbs4.�âd�ß±2� Ý

SBQ§¹XS_QU×ª\ª¬²QU©_©_¼
¿L¾`S<Z<R	R	\«¿ Û�Â Ü Æ Ç ¦	êLTª]<¹`ZÊQ§¦�]<¹XQU¥_]	]�S	¤­¹`Z§¦B¨X¬§QU¬U\«Tr½£[È^`R<¤ºS	]BÌ�¤£©	¬§Q
-/.10 RPS�?�TfT ° ò ³U®ª®*M ¾Ð° Ç ]	^`^`¤£S<¬²QU©	¬$êBT²¦_ê	¤`¬«^îê \ª¬«TU¤`¬ª^`¬ªTU¤£©_©_¼�Ì ]	^£R<\ª¦B©_]<¬ª¤­¦_¤XÌ
Ç QU©_©	\«¾­\ R_S<\«¤£[<¬²Q<°nÙ�S<\V¾`SBQªÌ�Ì�©_¼
¿ RBQU[Ê¤`¬ gbs4. ê_TU¦	ê_¤`¬ª^áê ÉBQU^­¬«¨�� Ç ¤`¬ª¤£[<¬ª\«SBQ
-/.10 R�S�?dTfTè]$]_^`R<\ª¦B¨U¹`Z«¤£¬ª^îê Ç ¦_ê$[Ê\V©<¬«S<\ª¦	ê$¹XQ~^­×«\«S	\VÌ ] \«×«SBQ²×ª\«¬ª[Ê\«¿ Ç QU©_©	¼'W
T~S<¤­ó+]BÌ�¤�S	¤ºQ²¦B¨«©<\V¾­\zT«S<¤XÌ�¤£©_]ú] Ç ¦_ê QU©BQ§¦�]<¹XQY©BQ²×U¦
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