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 B, pb× σ�
1000 3500

�
6000
�

 cross section measurementsν� l →Tevatron W 
�

)µ�CDF’04 (  166 pb±� 64 ±� 16 ±�2768 

CDF’04 (e)  167 pb±� 60 ±� 14 ±�2780 

)µ�CDF’04 (e+  167 pb±� 53 ±� 10 ±�2775 

CDF’04 (e, forward)  172 pb±� 167 ±� 34 ±�2874 
|<2.8)η(preliminary)     (1.1<|

)τ�CDF’03(  160 pb±� 210 ±� 70 ±�2620 
(preliminary)

D0’04 (e)  186 pb±� 75 ±� 8 ±�2865 
(preliminary)

)µ�D0’03 ( 322 pb±�100±�128±�3226
(preliminary)

 B, pb× σ�
0
�

500
�

 cross section measurements- l+ l→Tevatron Z 
�

)
�

µ�CDF’04 (
�

 14.9 pb±� 7.6 ±� 5.9 ±�248.0 

CDF’04 (e)
�

 15.4 pb±� 5.5 ±� 3.9 ±�255.8 

)
�

µ�CDF’04 (e+
�

 15.2 pb±� 4.6 ±� 3.3 ±�254.9 

)
�

τ�CDF’04 (
�

 15 pb±� 26 ±� 48.0 ±�242 
 (preliminary)

)
�

µ�D0’04 (
�

 18.8 pb±� 6.9 ±� 3.0 ±�291.3 
 (preliminary)

D0’04 (e)
�

 17.2 pb±� 9.9 ±� 3.9 ±�264.9 
 (preliminary)

)
�

τ�D0’04 (
�

 17 pb±� 19 ±� 16 ±�252 
 (preliminary)

K�./�2��3g1�«2Ö��! t�t m�[^`Ob:dlX
m�[^W�b  ]Oo#"%$�m�V�r&"('�� m�V�r » x\[7b
]R]l]\ZRx)_âW�b�V�t�Z7m*]  [gZ\t�Z)V�_â]=WYV�m�uYu�_*)�[gZRZ�u/Z�+q_nb�V�W�xr2ZRxRm*`¶x,)�m*VEV�Z)u}]Ri  ]^WYV(|Ir*W -kZ)[gZ)V�_�r2m*_hm
])Z)_�]km�V�r�]  /.10 r2Z)_nZRx)_nb�[R]){If2)�Z  V�xRZ)[^_nm�WYV�_aW�Z^]5m*[gZ5uwWQ]^_nZRr�WYVc_*)�Z�d\b�uYuHb43ÅWYV�|b*[grBZ\[)v-]^_hm*_aWQ]R_aW�xRm*u}iÅ]^`
]^_hZ\t�m*_aW�x^ilm*V�r�u  t�WYV�b
]^WY_a`2{
6g?2@�./�OM!1��)F
��� ?!M!1�S�� ~ ,/,�� 1�FBS:��3g1���1�@(67SlS:<�? � �2?�?!M�F��2371)1�� 1)@(6 � .H6g<�À-Àk½�+��)F2,/�)��,QF*6g./?2@ES ­�T ��371)��371�Sg1)@(671�MC(��6g<�1O0B1)3g6g.Q�)F�,zCEF�@�Mz�
�!�/« ½�1)�!67?2@655@�.H0B1)3RSgF2,H.H6e��.H@ � Jk1��)F
�!S
½�1)��6g?2@���@�./021�37S7F�,/.H6e��.H@ � M�1��)F
�!S��)F2@�C�1 6g1�Se671�M�C��%1\Ã�6737FB�^6g./@���6g<�1�3RF*67.H?�?�G&6g<�1�1�,H1��^673g? � 1�F2ÂD�)?2����,H./@��BS
798 í 7;: F2@�M 79< í 7;: GÁ37?2�ó67<�1�� 1�FBS:��371�MI3RF*6g./?�?�G � ì ÷âùI�\37?BS7SÅS:1��^67.H?B@�S)� � <�1 � ì ÷âù��)?2����,/./@��BSÅF23g1l371),QF*6g1�M6g? 6g<�1O��1�F2Sg��371�M���3g?!M!���\6g./?2@��\37?BS7SlS:1��^67.H?B@�3RF*67.H?>=PF2S&GÁ?2,/,/? � S)Ö

= ¦
õ�ö�ú¶û A � ì ÷âù�T
õ¢öDú�û A � ì@?
ù�T ¦

¯ A � ì ÷âù�T
¯ A � ìA?*ù�T ¦ 7CBÛ

7 B:
A � T

Ñh@�67<�.QS�37F�6g./?���./����?23g67F2@(6kS:�!S:6g1)��F�6g.Q�-��@��\1�3:6RF�./@B67.H1�S��)F2@��\1�,â� � <�1O371�Sg��,H67Sl?2C�67F�./@�1�M�F23g1D� T Ö
7 8
7;: ¦ ��§ ¨B¨2©5ª·��§ ��«�� A ­(T
7 <
7;: ¦ ��§ ¨B¨�ª���§ ��­ AFE T



� <�1)371p67<�1�,QF�37�21�Se6�Sg�!Se671)��F*67./����@��)1)3g67F�./@(6e���)?2� 1�S�GÁ37?2� 1)0B1)@(6�Sg1),/1��^67.H?B@�1HG��).H1�@��\./1�S���4�./@��)1�67<�1�Sg1�11G��).H1�@��\./1�SF�371�� 1�F2Sg��3g1�M���Sg./@�� 6g<�1I»�ì ÷�÷�SgF2� ��,H1B��6g<�1O��@��\1�3:6RF�./@B6e� � .H,/,�M!1��\371�F2Sg1�F2Sl� ?2371¶» CE?(S:?B@�S�F�371��)?2,/,H1��^671�Mz�
�!�}� Ñh@EM!.H371��\6 �JI .QM�6g<%J-1\671)37� .H@�F�6g./?2@
� <�1�3RF*6g./?>Kó?2G�6g<�1¶�)3g?(SgS�Sg1��\6g./?2@�� 1�FBS:��3g1���1�@(67SlGÁ?B3 � F�@�M%» C�?BSg?2@ES5�)F2@�C�1���Sg1�M�67?�1\Ã�6737FB�^6�6g<�1O6g?267F�,� ./M�67<D?�G�6g<�1 � CE?(S:?B@��LKó�)F2@�C�1O1\Ã!��371�S7Sg1�M�F2S�Ö

K ¦
õ A Ú&ëÚDì � Tõ A Ú&ëÚ�ìü»-T

¯ A � ì ÷âù�T
¯ A »�ì ÷�÷aT

¯ A »-T
¯ A � T § A ¸BT

5kSg.H@��I6g<�1�0B1)37� ��3g1��\.QS:1-� 1�F2Sg��371)� 1)@(6l?�G�¯ A »�ì ÷�÷âT
M*¯ A »-T�GÁ37?2�Õ½�¾=¿LF2@�McÀ-Àk½�+Ò�)F�,Q�\��,/F�6g./?2@�S=?�G�õ A Ú&ëÚ�ì� T í õ A Ú&ëÚ�ì »kT\�q6g?B�21\67<�1)3 � .H6g<�6g<�1�4(67F2@�M�F237M%²%?�M�1),Å��371�M!.Q�^67.H?B@%?�G&¯ A � ì®÷âù�Tk?2@�1 �)F2@¢1)Ã(6737FB�^6�¯ A � TGÁ3g?B� 1�Ç(��F�6g./?2@¡¸�� � F2C�,/1�«�S:<�? � S�67<�1�0*F�,/��1�S�GÁ3g?B� ;&J�K GÁ?23�6 � ?%M!.N
q1)371)@(6IM�F*67FBS:1)67S���67?2�21)6g<�1�3 � .>67<Ä6g<�1
� F�C�,H1 «2ÖO�P tIt�m*[^`�b:dOWYV�r�WY[gZRx\_Å�Q3ÅW�r*_*)�t�ZRm
]  [gZ)t Z)V�_â]){

;=<EF�@�@�1�, ¯ A � T A × ?4R¶T ½ A ÚPS����\T� ìA?*ùOî � ìUT�ù �2�(±*¨ ªÒ­E« ±2�� ìUT�ù �2� E ¸ ªÒ­B­ «�¨�­
I ?237,QM�F
0B1)3RF��21 ��«��*­�ªÒ­E«

�\��373g1�@(6 � ?237,QM¢F
021�37F2�21 A @�?26�.H@��),H�EM!.H@���67<�1�Sg1�� 1�FBS:��371)� 1�@B6RS7T\� � <�1 .H@�M�.H371��\6 � ./M�67<Ä��1�F2Sg��371)� 1)@(67S�Sg<�? ��2?�?!M�F2�2371)1)� 1�@B6�F�@EM�<EF
021��\?2� ��1\67.>67.H0B1O��@��\1�3:6RF�./@(6g./1�S��
V W �Á�*#����c�YX �â����"��ó#��������*#�ô·#��q�
J�NÕ<�F2S�� 1�FBS:��3g1�M�6g<�1 � C�?BSg?2@ � ./M�67<¡M!.H371��\6g,/�%./@¢67<�1�1),/1��\6g37?2@�M�1��)F
���R<�F�@�@�1), E T � � <�1 � 1�FBS:��3g1���1�@(6��S:1�S¶F2@¡.H@(6g1��23RF*671�MÄ,/��� .H@�?(S:.H6e��?�G�«
±B±���Cz���
� � <�1 � ./M�67<·.QSIM!1)6g1�3g� ./@�1�MÄC��Ä@�?237��F�,/.H8�.H@��D6g<�1���3g1�M!.Q�^6g1�MS:./�2@�F2,�F2@�M�CEF2�RÂ��237?2��@EM�6g3RF�@�Sg021�37Sg15��F2S7SlM!./S:6g37./C��!6g./?2@�.H@c6g<�1�371)�B.H?B@�?�G E �(Z�1�³¶è × Ø èO«��2�(Z�1)³ F�@�M�6g<�1�@µ�6:67.H@�� 67<�1���371�M�./�\6g1�MDSg<�F���1�6g? 67<�1��)F2@�M!.QM�F*671O1)021�@(67Sl./@�67<�1O6RF�./,z3g1��2./?2@�«��2�[Z�1�³¶è × Ø èk�2�2�\Z�1)³I� � <�.Q�R<

 (GeV)T
]M

60
^

80
_

100 120 140 160 180 200

E
ve

n
ts

 / 
2 

G
eV

1

10

210

310

410
Data
MC+Background
Background

D0 Run II Preliminary

K�./�2��3g1��!Ö �`3ÅW�r�_a)¢ZcbB_a[gm2x)_aW�b*VIdR[7b*td)�W>|e)�_a[gm*V�]^X
Z)[R])Z�t�m
]R]O_nm�WYuH{



./S�� ?BS:6¶Sg1)@�Sg.>67.H0B1¶67?D6g<�1 � .QM�6g<���K�./�2��3g1���S:<�? � Sk67<�1 6g3RF�@ES:0B1)3RS:1I� FBSgSOM�./S:6g37.HC��!6g./?2@�� � <�1 � 1�FBS:��3g1���1�@(6�(./1),QM�SO¯ ° ¦ ����«B«
ª�¨ � A S:67F�6RT7ªI«��(± A Sg�!Se6^T=²%1)³¶� � <�./�R<�./S�./@��B?�?�M�F��B3g1�1)� 1)@(6 � .>67<¢67<�1 � ?B3g,QM¢F
0B1)3RF��21B��F2@.H� ��37?*021���1�@(6=?*021�3�67<�1�J�Nó����@¢«�� 1�FBS:��371)� 1�@B6 ¸BT ��F2@�Mc�)?2� ��1\6g.H6g./021�67?¶67<�1O;&J�K·����@�«�� 1�F2Sg��371)� 1)@(6RS
.H@�6g<�1O�¶��?B@�F2@�M�1),/1��^673g?B@�M�1��)F
���R<EF�@�@�1�,/S ±2T �
f � ð "��!�4g�#ihc�kj�ô·ô·#(�)�ej
� <�1 � C�?BSg?2@�SpF�6p6g<�1 � 1)0*F*673g?B@ F23g1k��3g?!M!�E�\1�M ��3g1�M!?2� ./@�F�@(6g,/��67<�37?2���B<�F�@�@�./<�./,/F�6g./?2@�?2Gq0*F2,H1�@��\15Ê A Ë�TpF2@�MF�@(6g.H9nË A F2@(6g.H9aÊzT5Ç(��F23gÂ!S5./@�Sg./M�1�6g<�1I��37?�67?2@¢F2@�M%F2@B67.>9n��37?�67?2@�SlGÁ?B3 �ml A � ��Tk��37?�M����^67.H?B@���4!.H@��)1¶ÊÄÇ(��F�37Â!S�)F�3737�2�*?2@ F
021�37F2�21B��F�<�./�2<�1�3�GÁ37FB�^67.H?B@¶?�G�6g<�1&��3g?26g?2@�� ?2� 1)@(67���Ò6g<EF�@�ËOÇ(��F�37Â!S)��F � l 671)@�M�S�6g?�C�1�CE?�?BS:6g1�M.H@�67<�1k��3g?26g?2@�M!./371��^67.H?B@�� � <�.H,/1kF � ��./S�CE?�?BS:6g1�M�./@ 6g<�1�F�@(6g.H9a��3g?26g?2@�M!./371��^67.H?B@�� � <�./S=371�Sg��,>6RSp./@�FO@�?B@!9a8�1)37?GÁ?23 � F237M�9nC�FB�RÂ � F�3RM��R<�F23g�B1-F2Sg��� ��1)6g37�2��M!1)µ�@�1�M�FBS)Ö

� Aon °�T ¦
ËBõ A �ml T í Ë n °ÕÝÄËBõ A � ��T í Ë n °ËBõ A � l T í Ë n ° î�ËBõ A � � T í Ë n ° ä A ±�T

� <�1)371 n °È.QSl6g<�1I37F2��.QM!.>6e��?�G�6g<�1 � CE?(S:?B@�S5F�@EM�ËBõ A �qp T í Ë n °È.QSl67<�1IM!.�
q1)371)@(6g.QF�,��)3g?(SgSkS:1��^6g./?2@�GÁ?B3 �ml?23 � � CE?(S:?B@¡��3g?!M!�E�^6g./?2@��%Ì5? � 1)021�3���C�1��)F2��Sg1�6g<�1IÚPr ?�Gl6g<�1c@�1��!6g37.H@�?¢.QS���@�� 1�F2Sg��3g1�Mz� n ° �)F2@�@�?26¶CE1M!.H371��\6g,/�cM!1)6g1)37� .H@�1�Mz��F2@�M � 1�./@�S:6g1�FBMc� 1�F2Sg��3g1BÖ
� A ç : T ¦

Ë(õ A ? l T í Ë2ç : ÝÄË(õ A ?B��T í Ë2ç :Ë(õ A ? l T í Ë2ç : î�Ë(õ A ? � T í Ë2ç : ä A ©BT
� <�1)371Iç : .QS-6g<�1 1),/1��\6g37?2@���S:1���M!?B37F2��./M�.>6e�B� � <�1)371\GÁ?B3g1B�q6g<�1 ?BC�S:1�3g0B1�M%FBS:��� � 1\673g��.QS�F��)?2@�02?B,H�!67.H?B@¢?2Gp6g<�1F*GÁ?2371)� 1�@B67.H?B@�1�M��R<�F23g�B1�FBS:��� � 1\6g37��F2@�M�6g<�1¶4�67F�@EM�F�3RMD²�?!M!1),sRÒÝ � �)?2����,/./@��BS5M�1�S7�\37.HC�./@���6g<�1 � ì@?*ùM!1���F
��S�� ~ � 1�F2Sg��371)� 1)@(65?2G�67<�1�GÁ?B3 � F�3RM�9nC�F2�RÂ � F�3RM��R<�F�37�21OF2Sg��� ��1)6g37�c.QSkSg1)@�Sg.H6g./021�6g?�6g<�1�3RF*67.H?�?2G�6g<�1�ÊF�@�MDË�Ç(��F23gÂc�)?2� ��?2@�1�@B6RSl?�G���F�3g6g?B@�M�./S:6g37.HC��!6g./?2@�GÁ��@��\6g./?2@�S��&;&J�K�<EF2Sl� 1�FBS:��371�Mc6g<�./S5FBS:��� � 1\673g��./@�6g<�1
1),/1��^673g?B@%�R<�F�@�@�1),�����6g?�F���Sg1)��M�?23RF���.QM!.H6e�c?�G-æ ç�æwèk��� E ��S:./@��%«*±*� ��C��z� ©2T �-K�./�2��371 � Sg<�? � Sl67<�1���1�F2Sg��371�M

|η|    0
t

0.5
t

1 1.5 2
u

2.5
u

C
o

rr
e
c
te

d
 A

s
y

m
m

e
tr

y

-0.5

-0.4

-0.3

-0.2

-0.1

0
t

0.1
t
0.2
t
0.3
t
0.4
t
0.5
t

 -1CDF-II, 170 pb
v

 > 25 GeV TE

CTEQ6.1M
v

MRST02
w
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�1��^6RSq6g<�1pG�F�,/,H./@����(F2�\?BC�.QF�@�1�M!�B1pF�@�M�,/1�F2M�Sq6g? á × ° A ?BäcT�T ¦ªI«��I²�1)³I�
E �}� ½�1)�!67?2@�²�?B��1�@(6g����M*¾�@�1)37�2��4!��F�,/1�F�@�M���1�S:?B,H�!67.H?B@
� <�1I,/1)��6g?2@�� ?2� 1)@(67��� � 1�F2Sg��371)� 1)@(6�./S�C�FBS:1�M�GÁ��@EM�F�� 1)@(6RF�,/,H��?B@%6g<�1���F�,/.HC�3RF*67.H?B@%?�G=6g<�1I6g3RF2�RÂ�./@�� � ./371�R<�F��ICE1�3 A ;�+ � T^� ~ GY6g1�3�6g<�1���F�,/.HC�37F�6g./?2@c?2G�67<�1�6g3RF2�RÂ�� ?2� 1�@B67���¼F2@�M�3g1�S:?B,H�!67.H?B@c��Sg./@���6g<�1O�I��?2@DM!1���F
�!S?�G���3g1��\.QS:1�,H��Â�@�? � @�3g1�S:?B@�F�@E�\1�S��B6g<�1O1�@�1)37�2��S7�)F2,H1�?�G�6g<�1�1�,H1��^6g37?2��F2�2@�1)6g.Q�-��F�,/?237.H� 1\671)3l.QS��)F�,/./C�37F�6g1�M���Sg.H@��6g<�1O3RF*67.H? ?�G��)F2,H?B3g./� 1\6g1�3l1)@�1�3g�B��6g?�6g3RF2�RÂc��?B� 1)@(6g��� Ao� í Ú�T&?�G�1),/1��\6g37?2@�S��� <�1IÇB�EF�37Â2?2@�.H��� 3g1�S:?B@�F�@��)1�M!1���F
�!S%� í;� ì@T�T¡F2@�M�� A «e�pT�ì�T�T¡F�371O��S:1�M�6g?cSg1\6567<�1�� ?2� 1�@B67���Sg��F�,/1 A K�.H�B��371�­(T\� � <�1���F2S7Sg.H0B1���F�6g1)37.QF�,�./@Ä6g<�1cS:./�¶��,/F�6g./?2@Ä./S�6g��@�1�M·Sg���R<Ä6g<EF*6�67<�1�371��\?B@�S:6g37���^671�M�� í9�� FBSgS5./S5�)?2@�S:67F2@(6kF2S5F�GÁ��@E�^6g./?2@�?2G�� 1�F�@�6g3RF2�RÂ��\��370*F*6g��3g1B� � <�1�� 1�FBS:��3g1�Mc� ?2� 1�@B67���ÔSg��F�,/1O./Sl67<�1�� 1�F2@?�G&6g<�1�./@�M!./0�./M!�EF�,�� í9� F�@EM�� A «��pT�S7�)F2,H1�S)� � <�1�Sg�!Se671)��F*67./����@��)1)3g67F2.H@(6e�%.QS�67F2Â21�@�FBS�<�F�,HG=67<�1cM!.�
q1)371)@��)1CE1)6 � 1�1)@�6g<�1O1)Ã�6g3RF2�^671�M�Sg��F�,/1�S � <�.Q�R<D3g1�S:��,H67Sl./@ á × ° A ?(ä�T�T ¦ ªI« E ²�1�³¶�� <�1�6737FB�RÂ�371�Sg?2,/�!67.H?B@¢.QS-�EF�3RF�� 1\673g./8)1�M%./@%6g<�1 Sg./�¶��,QF*67.H?B@�C��D6g<�1�./@�M!./0�./M���F�,Å<�.H6O3g1�S:?B,H��6g./?2@¢F2@�M¢C��6g<�1�<�.H6��I��,>67.H��,H.Q�\.H6e��?2@�67<�1I6g3RF2�RÂq�-²���?2@�S-GÁ37?2� M!1���F
�!S5?�G&»�C�?BSg?2@�S-F�371¶��Sg1�M�6g?DM!1\671)37��./@�1¶6g<�1�3g1�S:?B,H��96g./?2@�� � <�1�371�Sg��,>67.H@��¶��@��)1)3g67F2.H@(6e���\?B3g371�Sg��?2@�M�Sp6g? á × ° A ?(ä�T�T ¦ ªI«��¶²�1)³I� ~ @DF2M�M!.H6g./?2@EF�,���@��\1�3:6RF�./@(6e��?�Gá × ° A ?(ä�T�T ¦ ª�����²�1)³Ò.QS5FBSgSg.H�B@�1�M�GÁ?23l6737FB�RÂ(./@�� �R<�F��ICE1�3�� ./S7F�,/.H�B@�� 1)@(67S��
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K�./�2��3g1I­�Ö f2)�Z [gZRxRb*V�]^_â[  x)_nZRrcWYV�X*m*[^W�m�V�_5t�m
]R]�b:d¶t  b*V·xRm*Vqr*W�r2m�_nZ%+�m�WY[R]IWYVÄ_a)�Z � A «e�pT [gZn|�W�b�V�{¢f2)�Z5dR[gm2x 0_âW�b�V�m*u�r*W -kZ)[gZ)V�xRZ . Z)_�3�Z7Z)V%_*)�Z¶t ZRm*]  [7Z7r�m*Vqr���"�� t m*]7]OWQ]�]c)�b�3ÅV�{
� <�1 � í Ú�M!.QS:6g37.HC���6g./?2@c?2G�1),/1��\6g37?2@�S=GÁ37?2� � C�?BSg?2@�M!1���F
��S=.QS=�ES:1�M�6g? �)F2,H./C�3RF*67156g<�1�1�,H1��^673g?B� F2�2@�1)6g.Q�1)@�1�3g�B��S7�)F2,H1�?�G�67<�1���F�,/?237.H� 1\671)3 A K�.H�B��371 E T^� � <�1�S:67F�6g.QSe67./��F�,���@��)1)3g67F�./@(6e��F2@�M
67<�1���@��\1�3:6RF�./@B6e��GÁ37?2�6g<�1�� ?2� 1�@B67��� S7�)F2,H1D371�Sg��,H67S�./@ á × ° A ?*T ¦ ª � E ²%1)³¶� ~ M�M!.H6g./?2@EF�,51�@�1)37�2��S7�)F2,H1D��@E�\1)3g67F2.H@(67.H1�S�F�37./Sg1GÁ3g?B� 6g<�1%��F�,/.HC�37F�6g./?2@·?2G-67<�1�M!1\671��^67?23���FBSgSg./021�� F�6g1�3g.QF�,�F�@EM·GÁ37?2� 67<�1%�)F2,H?B3g./� 1\671)3�@�?2@!9n,/.H@�1�F�37.>6e�B� � <�1��F2S7S:./021k� F�6g1�3g.QF�, � FBSp� 1�FBS:��371�M�M���3g./@���M!1\671��^67?23&�\?2@ESe673g���\6g./?2@�F2@�M�.QSp67��@�1�Mc��Sg.H@��¶1),/1��^673g?B@�SÅGÁ37?2� ��<�?�6g?B@�\?2@�0B1)3RS:./?2@�S�� ~ µ�@�F2,�67��@�./@����ES:1�S567<�1�6RF�./,�?2GÅ6g<�1 � í Ú�M!.QSe673g./C��!67.H?B@ � <�.Q�R<¢.QS-Sg1)@ES:.H6g./021¶6g?�67<�1 F�� ?2��@(6�?�G� F�6g1�3g.QF�,B��?!M!1�,H1�M�.H@�6g<�1&S:./�¶��,QF*67.H?B@�� � <�1p��@��)1)3g67F�./@(6e�-?B@�6g<�1=��F2S7Sg.H0B1Å� F�6g1�3g.QF�,B3g1�S:��,H67S�.H@ á × ° A ?*T ¦ ª E;E²�1)³I� � <�1���F�,/?237.H� 1\671)3=@�?2@!9n,/.H@�1�F�37.>6e� .QS=M�1\6g1�3g� ./@�1�M�GÁ3g?B� 6g<�1 � Ø M!1)��1)@EM!1)@��)1-?2G�6g<�1-1�@�1)37�2��S7�)F�,/12� ~ GY671)3F�����,/��.H@�� F �)?2373g1��^6g./?2@��B67<�1O��@��)1)3g67F2.H@(6e��?B@c67<�1�S:,/?2��1O371�Sg��,>6RSl.H@ á × ° A ?
T ¦ ª�� E ²�1�³¶�� <�1O��F�,/?237.H� 1\671)3=3g1�S:?B,H�!67.H?B@c.QS&��F�3RF�� 1\673g./8)1�M�F2Slõ � ØÅí � Ø ¦ « � � E�� M9� � Ø �¢¡ � � <�1)371 ¡ .QSlM!1\671)37��./@�1�MGÁ3g?B�Õ6g<�1 � .QM�67<�?�G�67<�1 � í ÚDSg./�2@�F2,â� � <�1O��@E�\1)3g67F2.H@(6e��?B@ ¡ 371�Sg��,H67Sl./@ á × ° A ?*T ¦ ªO±I²�1�³¶�� <�1I» C�?BSg?2@���F2S7S:1�S�F�371-�ES:1�M�FBS��\37?BS7Sl�R<�1��RÂ!S=GÁ?23l67<�1O� ?2� 1)@(6g���¼F�@EM�1�@�1)37�2��S7�)F2,H1�S)�

E � � �51��\?B.H,�4��)F�,/1�F�@EM���1�S:?B,H��6g./?2@
� <�1�<�F2M�3g?B@�./��371��)?2./,�./S � 1�FBS:��3g1�M�C��LSg��� � .H@���?*0B1)3�6g<�1%1)@�1�3g�B�¡.H@�F2,H,k��F�,/?237.H� 1)6g1)3�67? � 1�37S���1)Ã!�),H�EM!.H@��6g<�1�,H1��!6g?B@�6g? � 1)3RS�� � <�1�Sg.H�I��,QF*6g./?2@ 3g1���?*0B1�S�F2@�1�Ç(��./0*F�,/1)@(6�Sg1\6�?�GO6g? � 1)3RS�C���S:��C!6g3RF2�\6g./@��¡6g<�1�� 1�F2@��@�M!1�3g,/��.H@��c1)021�@(6k1)@�1�3g�B��FBS5� 1�FBS:��3g1�McGÁ37?2� FBM
å:F2�)1)@(656g? � 1)3RS�� � <�1¶��@��)1)3g67F2.H@(6e��?2@D6g<�1¶� 1�FBS:��371)� 1�@B6-?�G6g<�.QS���@�M!1)37,/�(./@���1�021�@B6&1)@�1�3g�B�¶371�Sg��,H67S=.H@ á × ° A ?*T ¦ ªI« E ²�1)³ F�@�M á × ° A T�T ¦ ªI«��O²�1�³ ��@��)1)3g67F2.H@(6g./1�S?2@�6g<�1 � ��F2S7S)�� <�1�<�FBM!3g?B@�.Q��3g1��\?B.H,qSg��F�,/15.QS�67<�1k3RF*67.H?I?�G�� 1�FBS:��3g1�M 6g?¶6g37��1-371��)?2./,â��Ñn6l./S=��F�3RF�� 1)6g37.H8�1�M�F2S&FOGÁ��@��^67.H?B@?�G&6g<�1�673g��1�3g1��\?2./,pF�@EM¢67��@�1�MÄ��S:./@���»P1�021)@(6RS � <�1)371 CE?26g<·M!1��)F
�%,/1)��6g?2@ES�F�371 3g1��\?2@ESe673g���\6g1�M�F2@�M�6g<�1�»CE?(S:?B@IÚ Ø ��F�@�CE1O371��)?2@�S:6g37���\6g1�Mc��371��\.QSg1),/� GÁ3g?B�Õ6g<�1O,/1)��6g?2@�� ?2� 1)@(67��� � 1�FBS:��3g1���1�@(67S�� � <�1���@E�\1)3g67F2.H@(6e�?2@�6g<�1O��F237F2� 1\6g37./8�F*67.H?B@c371�Sg��,H67Sl./@ á × ° A ?(ä�T�T ¦ ª�����²�1)³I�� <�1�371��)?2./,Å3g1�S:?B,H��6g./?2@¢� ?!M!1�,p.H@E�\?237��?23RF*6g1�S-6g1)37��S�GÁ37?2� 67<�1���@�M!1�3g,/��.H@���1�021�@B6�� � <�.Q�R<¡F�371I� ?!M!1�,H1�M� .>67<%�21�@�1)37./��./@�1�,/FBSe67./���)?2,/,H.QSg.H?B@�S)��F�@�M�GÁ37?2�Ó<�FBM!3g?B@�.Q�&åe1\6-371�Sg?2,/�!67.H?B@�� � <�1¶371�Sg?2,/�!6g./?2@D��@E�\1)3g67F2.H@(6e��3g1�S:��,H67S.H@ á × ° A ?(äcT�T ¦ ª-­��¶²�1�³¶�
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K�./�2��3g1 E Ö f2)�Z � í Ú r*WQ]^_a[^W .H _aW�b*V�bed Z\uHZRx)_â[7b*V�]&dR[gb*t¼� . b
])b*V�rBZRx7m�`
]){�f2)�Z�[gZn|�W�b�V . Z\_�3�ZRZ\V©¨2{«ª�¬%m*Vqr6­2{a­WQ]  ])ZRr5d\b�[O_a)�ZIxRm�uwW . [7m*_aW�b*V·bed�_*)�Z�Z\u/Z7x)_a[gb*t�m)|2V�Z)_âW�x Z)V�Z)[â|2` ]\xRm�uHZ�{
E � ­ Í FB�RÂ(�B3g?B��@�M�S
� <�1¶C�FB�RÂ��237?2��@�M�Sl.H@�67<�1 � C�?BSg?2@%M�F�67F�S7F�� ��,/1�./@��\,/��M!1 � ì�®�ùq��» ì ÷â÷ � <�1)371�?B@�1�,/1)�!67?2@�.QSk?B�!67Sg./M�16g<�1�M!1\671��^67?23kFB�)�)1)�!6RF�@��)1¶F�@�MD@�?�6k371��)?2@�S:6g37���^671�Mz�E<�F2M�3g?B@�./�&åe1)67S�� � <�1)371�?2@�1låe1)6-� ./��.Q�)S�F ,/1)�!67?2@��q�\?(S:� .Q�37F
�!S�� � <�1�3g1I?2@�1�,/1)��?�GÅ67<�1I�)?BSg��.Q�O6737FB�RÂ�.QS-@�?�6�3g1��\?2@ESe673g���\6g1�Mz�EF2@�M�Â*F�?B@¢M!1���F
�!S)� � <�1)371�67<�1¶Â*F�?B@�6g3RF2�RÂ./S�� .QS:371��)?2@�S:6g37���\6g1�M��=371�Sg��,H6g./@��Ä.H@�,QF�37�21�F�����F�371)@(6 �¶��?B@�� ?B��1�@(6g���D� � <�1�C�F2�RÂ��237?2��@�M·� 1�FBS:��3g1���1�@(6��@��\1�3:6RF�./@(6g./1�Sl371�Sg��,>6�./@ á × ° A ?(ä�T�T ¦ ª���� ²�1�³¶�
E � E ²¢F2S7S�K�.H67SkF�@�M � ?267F2,#55@��)1)3g67F�./@(6e�
~ GY6g1�3=./@��),H��M�.H@���F�,/,E� 1�F2Sg��3g1�� 1)@(6=�\?B� �E?B@�1)@(67S���;&J-K�?2C�67F�./@�Sp6g3RF�@�Sg021�37Sg1���F2S7S A K�./�2��371k¸(TpF�@EM 6g3RF�@�Sg021�37Sg11)@�1�3g�B� M�./S:6g37.HC��!6g./?2@�S � <�./�R<�F�371 � 1),/,q��?!M!1�,H1�Mz� � F�C�,/1��ISg��� � F23g./8)1�S=6g<�1���@��)1)3g67F�./@(6g./1�S=GÁ?23&67<�1 ×¡Ø µ�67S&./@6g<�1 1),/1��\6g37?2@�F�@�M��¶��?B@�M!1��)F
�%�R<�F2@�@�1�,/S��¶K�?B3O�\?2� ��F23g.QSg?2@�67<�1 ��@��\1�3:6RF�./@(6g./1�S-GÁ3g?B� 6g<�1���3g1�0(./?2�ES-�)?2,/,H.QM!1)3
� F2C�,H1��!Ö f2)�Z  V�xRZ)[^_nm�WYV�_a`�b*VÄ_*)�ZO� . b*]\b�VÄt m*]7]It ZRm
]  [gZ)t�Z\VE_  ]^WYV�| ��¯ ¨9¨°+ .\�z� b:d�±  V ¯ o#"¢$Òr2m�_nmB{fP)�Z�o�"¢$²±  V�­ .� V�xRZ)[^_nm�WYV�_aW�Z^]�m*[gZ�]c)�b�3ÅVId\b*[�x7b�t�+�m*[^WQ])b�V�{

5k@��\1�3:6RF�./@B6e� ¾�,H1��^6g37?2@ES A ����@Ä«�CET ²���?B@�S A ����@Ä«)CET¿�3g?!M!���\6g./?2@DF�@�M�J-1��)F
��²�?!M!1), � � A � �(T � � A � �BT½�1)�!67?2@�¾p@�1�3g�B�c4!�)F2,H1OF2@�M��51�Sg?2,/�!6g./?2@ ±�� A ©2�(T � � A ©�±�T��1��\?B.H,�4!��F�,/1OF�@�MD��1�S:?B,H�!67.H?B@ E � A � ±2T E � A � E TÍ F2�RÂ��B3g?B��@�M�S ��� AFE T ��� A � E T4(6RF*67./S:6g.Q�)S ­ E�A ¸ E T E � A «��B�BT� ?�6RF�, «�� E�A «2«��BT © E�A «)­(�BT
3g��@ «)­BT A ����@�«)CET=F�371kF2,/Sg?¶./@��\,/��M!1�Mz� � <�1�?*021)3RF�,/,���@E�\1)3g67F2.H@(6e��./S5±�¸�²�1)³I� � <�1 � C�?BSg?2@c� FBSgSpµ�6l3g1�S:��,H67SF�371��\��373g1�@(6g,/�¢C�,/.H@EM!1�M � .H6g<·F¢�\?2@ESe6RF�@(6�?�
zS:1)6�� � <�1�?9
qSg1\6 � ./,/,=C�1�371)� ?*021�M � <�1�@ÄGÁ��3g6g<�1�3I�\37?BS7S��R<�1��RÂ!S<�F
021�C�1)1)@��)?2� ��,/1\6g1�Mz�
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K�./�2��3g1%¸�Ö fP)�Z�×·Ø¼r*WQ]^_a[^W .H _aW�b*V WYVL� . b
])b*V r2ZRxRm*`
]�_hbÄt  b�V�]){¼f2)�Z[+�b*WYVE_�]�[gZ¶+�[7Z^])Z)V�_¶_*)�Z�r2m�_nm*i�_*)�Z
)�WQ]^_nb7|2[gm*tÓ_a)�Z�]^WYt  u/m*_aW�b*Vi3ÅWY_*) . m2x,{�|�[gb  V�r*]OmBr2r2ZRrB{�fP)�ZO[gZn|2W�b*V . Z)_F3�ZRZ)V¸·�¨ 0 ª;¨i��Z/¹¡WQ]  ]\ZRr _hbOzp_�_a)�Zk�
. b*])b*V¢t�m
]R]){
º ò���ô�ô·�!�ej
� <�1 � C�?BSg?2@���<(�!Sg./��Sk��3g?B�23RF��¼F�6k67<�1 � 1)0*F*673g?B@%.QSk0B1)37��Sg���)�)1�S7SeGÁ��,â�O;&J-K�F2@�M%JONP<�F
021�� 1�F2Sg��3g1�M�6g<�1.H@��),H�ES:./021 � F2@�M·»Õ�\37?BS7SOSg1��^67.H?B@�S�./@·F�,/,Å67<�3g1�1�,/1)�!67?2@�.Q��M!1��)F
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