
�����������
	���
�	������

����������� �����! "�#� �$ %�'&)(#����( * �+(#�-,/.103242�5768�95:�9& 0;&  %�#�
<=?> ��&)( 6A@;BC�
 D�+032�&#�E %F)�"� 0;& GIHG �J��,;,;035%03��&)57�E 

K LNM O�PRQ�S"TVU�W

XZY�[E\^]-_`\�a�bcbedgfha�ijd �lk a�m
n'ohprqtstuwvxq

y�z+{|z~};�������c��������z��������x{E���x{|�x���w�����w���lz~�8����}�{�{|���r��};�����x���������8}��I����}Ay���x{|�x���Zy�z��l�x��{�����zr�Z}�{��lz~�w};�����'����zr��z
����z-���wz~�r}~��{Z�����|����z~�w�|�������x{����^����z-��zr�w�|�x��������x���w};�����w� �c���x¡¢����z�y¤£R��z~�r}¥�$z~{��r};��z~{Z��zr�|z~�l�����x��}��w�¦����z-�������x{Z��z~�r}~��{§���g�|��}�¨ ¨�©}����~�"ª���zr��zr�c����z�����zJzl«���z~�l�|z~�9{����x�w};������z
��{�¡¬�­{�{������-�|��}��w{|®�zr��{|z�z~��zr������¯����E��zr�w�|�x�w{r¯}������R�°����£²±|zr��{r�Ey�z �w�����lz~{�{¬³;�µ´��¶��·¹¸^���"�w};��}��l�x����z~�l�|z~�º�­��»%¼»A�l�x���­��{����x�w{^};�
½ ¾E¿³;ÀÂÁ�Ã-Ä�ÅtÆÇ����È��w�'É�É:���Ê����z§ªhzr®3};�|���x�¹�ÌË�� {����x�w��Í��r}����%zl«��lz~{�{�};���t®�z§��}���Î������x�w���w{���{���©{|zr��®�z~�¹¯�{|�
�:z�{|zr�°�­��¡¬����{Ï�x�'}�{�{|���r��};�|z~�'�������x{:���x{|�x� �w�����w�w�l�����x� �l���x{�{Ð£R{|z~�l�����x�E�c����������x{�¡ }�{�{|z~{��­����}�����z§�c���x¡Ñ³�³rÒ-�|�9³~Ó;Ò'Ô�zrÕ§Ö3×lØ��

Ù�ÚlÛ¥Ü�ÝßÞ�Ýßàâá�Ú~ã9ÚlÛrä¥å�Ü�æçä�è;é�Ú�ê�å�Þ�Þ¦Û¥Ú¬ë�ì�ì©í$î�é�à;è;Û¥ÚlÛ¥àÊïrÛrä



	 � �������	��

�����������

� � &$ "�"�+()F)�Z "03��&
�|m � Y�[�� k¶������� [��rY¹d�m k¶��� a�� � Y�[�� � d�m! ¹d�i" $#Aa% �[tb 
¹� Y�[&�ç[3i �9k a�m � d�m! ('�[3d�) � d ��� [Efâa � a�m �d*�,+ ��k i�[ � d �j��-�k d k m � [tild�� �lk a�m.' k­� Y � Y�[/� k¶�����10 [3b2 43#XZY�[
� k¶�����50 [3b6 kc�  �[ � �ti k fh[� f87�d
�ta �:9 bc[<;= �a � f�bc[ � 3°XZY�i�[3[�a�� � Y�[��ça � i"ij[3d�b 0 [3b6 � a�� � Y�[� �a � f�bc[ � �ta �!9 b¶[ � a � Y�[>�@?BA 	DC%� d ��� [fâa � a�m � 3�XZY�[�a�f � [3i - d�f�bc[�+ � d�m �l�@� a*� � Y�[��ça � i � YE� kc�����F0 [3b6 k¶� �;d�b¶bc[, � Y�[:� k¶����� fâa � a�m43XZY�[J[<; kc��� [3m!�t[§a�� � Y k¶�"� m! k¶� �3a - [3ij[� 9 dgi �lk �3b¶[ kc�:� Y�[��3a�ijm�[ti ��� a�m�[§a�� � Y�[�� � d�m@ ¹d�i� G#Aa% �[tbIHKJ�LM3] k ij[,� � � [;dgi��rY�[ �B9 [ti"�ça�i � [� .' k­� Y � Y�[ON�PRQV[<; 9 [3i k2� [3m �l� Y¹d - [G�3a�m ��� ijd k m�[� � Y�[O� kc�����
� d ����� a'fâ[
bedgi � [ti � Y¹d�mSJ�JUT!3VTBW-[�XVd �ZYD[D\ \>3]N^H 	 LM3 �
��� Y�[�X:[ - d � ija�m kc� m�a_' � d*) k m �  �d � d 
k­�`�9k¶� Y � fâ[ 9 a ���jk f�bc[ � a � [ � Y k¶� Y�[ti�b k2��k¶�l� a�m � Y�[>� kc�����`� d ���3
 a�i�[ - [tm � a 0 m! $[ -©k  �[3m@�3[a�ça�ik­�l� [<; k¶��� [3m!�t[�3Rb�[¬Y¹d - [& �[ - [tbca 9 [, Ad�mAd�m¹d�bc7 ��kc�^� [;d�i"�rY k m � �ça�i � Y�[¬d ��� a%� k d � [ 9 i�ad � � �lk a�m+a��� Y�[5� k¶����� ' k¶� YºdGegfhb fâa � a�m k mAd � d �j� ijd�m � [¬d�fâa - [ � Y�[5NiPRQ b k6�9k­� 3�^��� Y�[)X:[ - d � i�a�m 
�� Y�[ � a ���/9 ija�f¹dgf�bc[ 9 ija% � � �jk a�m � a% �[#a�� � Y�[j� kc�����$kc� f87 � b � a�m
� ���jk a�m � Y�ija ��� Y`d -�k i �l� dgb � a 9 bca�a 9 3 � ija � m! �g�k\ a�� � Y�[(� kc����� '�a � b6 ^ �[,�;dU7 k m � a � '�af%lI+ � d�i") � 7 k [tb2 k m �¦� '�aAf%l6m�[ �j�-k m � Y�[ 0 m¹d�b ��� d � [�3�� k m!�t[ � Y�[Gn¬\^] fdlI+ � dgi�) 9 i�ad � � �jk a�m k¶�dgm k ijij[� � � k f�b¶[Zf¹d��o) � ija � m! 
w� Y k¶� d�m¹d�bc7 ��kc� '�a � b2 �Y¹d - [�d¬bca_' � [3m ��k¶�lkc-�k¶� 7D3°XZY�[ � [,�ta�m! � a ���
�çi�[,+ � [tm ��9 ija% � � �jk a�m � a% �[ kc� '§Y�[3m+d -�k i �l� dgbpb a�iZeq �[,�3dU7 �Zk m � a�d1b a�i�e#d�m! $dB� k¶����� 3
�|m � Y k¶� �3d � [ 
Zk¶�4k¶�G9 a �j��k f�b¶[ � a � i k¶��� [3i�a�m � Y�[r �[��;dU7 9 ija% � � �l� a�� � Y�[(bsfDe fha � a�m d�m! ��kc� m k60 �3d�m � b67¦ij[� � �3[ � Y�[�n¬\^] f¹d��o) � i�a � m! t3

b8['dgij[ d�m¹d�bc7%u k m � eplI� k¶����� d�m@ (bvlI� kc����� d �j� ad� k d � [, 9 ija% � � �lk a�m � '§Y�[3m � Y�[�ew �[,�;dU7 �k m � a � '�a#m�[ ��� i k m�a �3
 a�i � Y�[=b  �[,�3dU7 � bc[ 9©� a�m k �;d�b¶b67Af ���E� Y�[:�rY¹d�i � [, �b¶[ 9�� a�m¤[ � �3d 9 [ �'� Y�[
 �[ � [�� �jk a�mt3Fx�[,�3d ��� [ � Y�[�m�[ ��� i k m�a � ' k b¶bÌm�a � fâ[B �[ � [,� � [� k m � Y�[��;dgbca�i k2� [ � [ti 
 [ k­� Y�[ti 
Ê� Y�[�7b¶[;d� � a9d�m � mwf¹d�bcd�m!�3[� � ijd�m �y- [3i � [E[3m�[ti � 7 �j�@� k m � Y�[ � ijd�m �"- [3i � [ 9 bed k mEAMz{Z| C 3}b8[5 �a¦m�a �[<; 9 [�� �Ekc� a�bed � [, )bc[ 9�� a�m �-k m � Y�[ � [�[ - [3m �l� 39XÌaºij[ � d k m �����l� d�bcbc7�[<;@�tb ����k6- [=' k­� Y � Y�[: �[, k l
�3d � [� Ob~� dgm¹d�b67 ��kc�3
 d � [ � a*�Ïbca�a � [Jbc[ 9�� a�m � [tbc[,� �lk a�m¦i�[,+ ��k i�[ � [3m �l� d�ij[ ��� [� � a - [ � a�[ - [3m �l�
' k­� Y kc� a�bed � [, )b¶[ 9�� a�m � 3�NÏ[ 9�� a�m - [ � a�d�b � a�Y�[tb 9��-� a�ij[, � �3[ � Y�[�bsfDe���m�[ �l� f¹d*�o) � ija � m@ t3
b8[4d�i�[ 9 [ti"�ça�i �9k m � d � mwf k d � [, ¤d�m¹dgb67 �jk¶��k mq'§Y k �rY¤d�bcb � Y�[B�3a�m �jk  �[3ildgf�bc[=� � d�m! �d�i� w#Aa% �[tbf�d��o) � ija � m! 9 i�ad�t[ ��� [ �t
��j� �rY$d � n¬\^] Y�[3d - 7=��d - a�i ��� b �lk l6m�[ ��9 i�ad � � �lk a�m 
�� a 9G9 i�ad � � �jk a�m 
dgm! A[tbc[�� � i�a*l�'�[;d*) 9 ija%�3[ �j� [ �3
 d�i�[ ��k2��� bed � [, t3 � � � [tiJa�f � d k m k m � d � a©a% ºd � ij[t[ � [3m � fâ[ � '�[3[3m
 �d � d4d�m! ºf¹d��o) � i�a � m! 9 ij[� k � �lk a�m k m
�3a�m � ija�bÏi�[ ��k a�m �t
 '�[ 9 [3i"�ça�i � dgmAa 9©�lk2��k u3d �lk a�m¦a*� � Y�[��kc� m�d�b � [tbc[,� �lk a�mE� ���l� a�m � Y�[O#Aa�m � [$\^d�ijb¶a ��k2��� bcd �lk a�mt34XZY k¶� '�dU7 
°� Y�[ 0 m¹d�b � [tbc[,� �lk a�m k m� Y�[ �jk¶� m¹d�b i�[ ��k a�m+ij[ � d k m � �ta �G9 bc[ � [3bc7 � mwf k d � [� t3



�� � �  %� ����� �),3� ��&)( �����-&$ ���-,3�-�Z "0t�9&
b8[ ��� [B ¹d � dG�ta�bcb¶[,� � [, � Y�i�a ��� YS#�d�i��rY 	g�����©
 '§Y k �rY$�3a�i�ij[ �"9 a�m! �
� aqJD3 �
	�� ·¹¸ k m � [ � ijd � [� b �!��k m�a ��k¶� 7�3)XZY�[�[ - [3m �l� d�ij[O�3a�b¶bc[,� � [� f87 \^]-_ ���& �[ � [,� � a�iB' k­� Y d � i kc��� [3i � Y¹d ��� [3b¶[,� �l�[ - [tm �j� ' k¶� Y z{Z|�
 	�[ W¬[�X d � NÏ[ - [tb�J�d � bc[3d ����� '�a
NÏ[ - [3b 	 �3b ����� [3i � ' k¶� Y${�|�
 J � W¬[�Xdgm! z{�|�
 � [ W-[�X d � NÏ[ - [3b � 3

�|m � Y�[ 0 i ���C��� [ 9 a�� � Y�[�d�m¹d�bc7 �jkc�t
 fha � Y � Y�[`#ºa�m � [�\^d�ijb¶aZd�m! ¬i�[;d�bD �d � d^[ - [3m �j� d�i�[ � a 9 d ���d � [ � a��i+ � d�b k­� 7:� ���j��� a�[tm �j� ij[ � Y�d ��� Y�[ 9 a �j��k f�b¶[
fâ[;d � d�m!  �[ � [�� � a�i^[��h[,� �l� d�i�[�ij[ � a - [, 
�çi�a �N� Y�[� ¹d � d � d �:9 bc[ � d*) k m �
k­� �ta �:9 d �lk f�bc[R' k¶� Y � Y�[ �jk6��� bed �lk a�mt3ÏXZY�[ ��� d�m! ¹dgi� 4\^]-_=m�[ �
�tb ����� [ti k m � d�b � a�i k­� Y �¢kc����� [� wH � Lp' k¶� Y�d�m�[ � �ta�m�[�a�� ild� k¶���^� 3 T!3���[ � [tm�[3i ��k [ � d�i�[>�ta�iji�[,� � [, 
�ça�i��;dgbca�i k2� [ � [ti¬m�a�mdl � m k �ça�i ��k¶� 7 
 m�a�mdl|b k m�[3d�i k­� 7�d�m! �[tm�[3i � 7�b¶a �j� k m � Y�[ � mdl k m ��� i �!� [3m � [, i�[ ��k a�m � a�� �;dgbca�i k2� [ � [tiÌd�m! �[tm�[3i � 7��ta ��k m � �çija �  k �Ê[tij[tm ��� ��k m � [3ijd�� �jk a�m �  � i k m �J� Y�[ � d � [f � m!�rYj�3i�a �j��k m � 3�XZY�[ z{�|8a�� � Y�[�[ - [3m �¬k¶�J� Y�[3m$�ta�iji�[,� � [, S' k­� Y#m�[�'vm�[ � [tm�[3i ��k [ � ' k­� Y � Y�[
�ça�bcbca_' k m � �ça�i ��� bed��

z{�������� �"! z{#�%$�&('*),+.-wA { ���/� � 0 -� )�{ $�&('.0 -� C AyJ C

z{#1 ����� � ! z{#1 $2&3' ) +.- AM{ ���/� � 0 -1 )�{ $2&3'40 -1 C A 	�C
XZY�[Ed�u k2����� Y+a�� z{�| k m � Y�[ � ild�m �"- [ti � [ 9 bcd�m�[ kc� �3d�b2� � bed � [, ºd � �

5 z6�7 ! dgi�� � d�m98 z{#1:����� �
z{#� ���/�/�<; A � C

XZY�[ � i k¶��� [ti�[>=:� k [tm!��7 k¶� a�f � d k m�[, ^�çija �  ¹d � d�dgm! k¶�9��� [, � a � �;d�b¶[ � Y�[ ��kc� m¹dgb§d�m! 
#ºa�m � [�l�\^d�ijb¶a$f¹d��o) � i�a � m! ��� aO�ta�iji�[,� � �ça�i
[ - [tm � b¶a �j�  � i k m �  ¹d � d � d�) k m � 3
XZY�['[�=:� k [3m!��7a*� � Y�[ � '�a*lcm�[ � ij[,+ ��k ij[ � [tm ��kc� J ���k\ k � � Y�[�a@? k m�[ � ijd�m �"- [3i � [
[tm�[3i � 74a�� � Y�[ � a ��� [3m�[3i � [ �lk �
m�[ �+kc� dgfha - [ � [ W¬[�X 
�� Y�[ � [��3a�m@ � a ��� [3m�[ti � [ �lk �=m�[ �+kc� d�fha - [ 	D[ W¬[�X 
 d�m! Çd � b¶[;d ���a�m�[+a�� � Y�[�m�[ �j� Y¹d �9A BCAED J<F � 3 XZY�[ºa - [3ijd�bcb^[>=:� k [tm!��7 a*� � Y�[ºa�m�b k m�[$[ - [3m �$� [3b¶[,� �jk a�m k¶�� Y�[3m 9 d�ild � [ � i k u3[� 9fk7 � Y�[�aG? k m�[a�ta�iji�[,� � [, z{�|+d�m! $d 9!9 b k [, 4a�m � Y�[>#Aa�m � [�\^d�ijb¶a � d �:9 bc[ �
9 ija -�k  k m � d 9 ija 9 [3i � �3d�b k m � �ça�i � Y�[ �jk2�'� bed � [, �[ - [3m �j� 3XZY�[ 0 m¹dgb ij[�+ ��k ij[ � [tm ��k6�G9 a � [, �a�m � Y�[5 �d � d4d�m! ��k2��� bcd �lk a�m$fâ[��ça�i�[	�3a �:9 d�i k m ��� Y�[ �k¶�J� Y�[�fdl � d � ij[�+ ��k i�[ � [3m � 3�b�[ ��� [ � '�a �3d � [ � a�i k [ � a��`�@P�\}X�XIH fdl � d ����k m � dgb � a�i k¶� Y � H T�L 
�jkc� Y � d�m@ ¤b¶a©a � [�3'XZY�[ � d k m$ k �h[3i�[3m!�t[4fh[ � '�[t[3m � Y�[4bca�a � [4dgm! �lkc� Y �-� d ����k m � d�b � a�i k¶� Y �9�k¶�Z� Y¹d �§� Y�[Eb¶a©a � [ � d ��� [3i§Y¹d �a� a�ij[¬[>=G� k [tm �J� ijd��o) � [tbc[�� �lk a�mt3�XZY�[Ef%l � d ����k m � [�=:� k [3m!��7(�ça�i�jkc� Y � Açbca�a � [ C�� d ��� [3i kc�KJ T �k\ A [��k\=C d�m! �9k¶��� d � ild � [ kc�KJ 	D\ A T \=C 3

�|m � Y kc� d�m�d�b67 �jk¶�3
 '�[ 0 i ��� b¶a©aD)/�ça�i 	 m�[ �j�
� d ��� [, )fk7#b¶a©a � [�d�b � a�i k¶� Y � 3���� � Y k¶� �Rd k b � '�[b¶a©a�):�ça�iJd � b¶[;d ��� a�m�[�m�[ �Z� d ��� [� Afk7 �jkc� Y � d�b � a�i k¶� Y � 3
x�[tbca_' k¶�^� Y�[ ���!�G� d�iy7$a�� � Y�[¬f¹d �jk � � [3bc[�� �jk a�m
� �©�l�§��� [� k mAdgm¹d�b67 ��kc� �L P�;�d�� � bc7 � '�aFm�[ �j� ' k¶� Yr{ ����� �| 
 	�� W-[�X 
MA BNAOD 	 FVT 
 d�m! � 3cJ D P`#D_¹ijd�� � 3 D � 3 YL J%PRQ m�[ � { ���/� �| 
 � [ W-[�X 
 d�m! A BNASD 	 F �



T � ��� �������	�=���a
	��
i���
� � �������

L 	���� m�[ � { ����� �| 
 	D[ W-[�X 
 dgm! A BCA<D 	 F �L 	 b¶a©a � [-fdl � d ��� a�i§d � bc[;d ��� J �lk¶� Y � fdl � d �L m�a kc� a�bed � [, +bc[ 9�� a�m � AR[3b¶[,� � ija�mAa�i �'� a�m C
� � �����$2�����F)&)( �V5: "0:� �  "03��&
�|m � Y kc� dgm¹d�b67 ��kc�3
 '�[ ��k2��� bcd � [ 9 ija%�3[ �j� [ � '§Y k �rY/7 k [tb2 �ij[3d�b � d ��� dgf�bc[�a�f%m�[,� �l�t
�� Y¹d �Zk¶�3
 '§Y�[3md¬fdl:a�i�d&��l�+ � d�i�) 9 d k i kc� �tij[;d � [, 43 P - [3m �j� ' k¶� Y9b kc� Y � ��d - a�igm�[ �l�t
 d � � [3i�i�[,+ ��k i k m � d 9 a �jk¶�jk6- [� d � k m � Y�[)[ - [3m �  � i k m � � Y�[)f¹d �jk � � [3b¶[,� �jk a�m �3
 dgij[$�3a�m �jk  �[3i�[, � a fâ[ ��kc��� d ��� d�m! Çd�i�[[ ���jk2� d � [� O�çija � � Y�[F ¹d � d@3�\�a�m � [,+ � [tm � b67 
 d � d ��� [, 5m�[ �Zk m � Y�[ ��k2��� bed �jk a�m kc� �3a�m ��k  �[tij[� � aY�d - [$d+ij[3d�b � d � a�m�bc7 k � � Y�[3ij[ kc� d+Y�[;d - 7j��d - a�i5+ � d�i") k m ��k  �[ � Y�[�� ! � 3VTAijd� kc��� �ta�m�[�a��� Y�[Rm�[ ��� a�d - a k  O �a � f�bc[<lI�3a � m �lk m �E� Y�[ ��kc��� d ��� 3 � b¶b4#ºa�m � [�l�\^d�ijb¶a � d �G9 bc[ � '�[tij[ � [3m�[tild � [, 
' k­� Y(Q�7 � Y k d@3XZY�[	n \^] � d �:9 bc[ kc��� �3d�bc[� $fk7$d&�Rd�� � a�i �j� �rY � Y¹d ��� Y�[ � a � dgbâm �!� fh[ti�a�� ��k2��� bed � [, 9d�m! 
��kc��� d � [ - [3m �j� fh[��3a � [ � [,+ � dgb � a � Y�['m �!� fâ[3iJa��  ¹d � d4[ - [3m �l�>9 d �j��k m ��� Y�[ f¹d ��k � � [tbc[,� �lk a�m
� ���l� A �jk m � bc[�dgm! � �a � f�b¶[�l � d � n¬\^] [ - [tm �l� d�ij[ � �;d�b¶[, � [ 9 d�ild � [3bc7 C 3�XZY k¶��� �;dgbc[ �Rd�� � a�i k¶�
� [;d �j� i�[, k m
�3a�m � ija�bÏi�[ ��k a�m � 3XZ'�aG�tbed ��� [ � a*� � a 9 l 9 ija% � � �lk a�m�d�ij[	�ta�m ��k  �[tij[, k m � Y k¶� d�m¹d�bc7 ��kc� 3%XZY�[ 9 d k iyl 9 ija% � � �jk a�mdgm! � Y�[ ��k m � bc[ � a 9 l 9 ija% � � �lk a�m k m � Y�[ � lZd�m! � l��rY¹d�m�m�[tb � 3EXZY�[�7)fâa � YS7 k [tb2 )d ��kc� m k60 �3d�m �
�ta�m � i k f ���jk a�m � a � Y�[4f¹d*�o) � ija � m@ k m � Y�[ ��kc� m¹dgb°ij[ ��k a�mt31�|m¤d� @ k¶�jk a�m 
â� Y�[ 9 i�[ � [3m!�t[9a�� � Y�[��k m � bc[ � a 9 f�d��o) � ija � m! Afâ[,�ta � [ ��� a�ij[ 9 i�a�m�a � m@�3[, �d*� � [tiZij[�+ ��k i k m � a�m�bc7 � '�a9Y¹dgi� �m�[ �j�Jk m� Y�[ [ - [tm � 3§] � [ � a � Y�[ bedgi � [ � d �j� d�m@ � Y�[ � [ ��k l|b¶[ 9�� a�m k �F �[,�3dU7Aa*� � Y�[ � a 9 
�� Y�[ � [E[ - [3m �l�dgij[§[3m�[ti � [ �lk � 
 fh[3d�i�bed�i � [ z{Z|+d�m@ 9Y k¶� Y>m�[ �`��� b �lk69 b k � k¶� 7�3ÏXZY�[ � a 9 + � d�i") 9 d k i 9 ija% � � �jk a�m k¶�m�a�i � d�b k u3[� � a§b �@�9k m�a �jk­� 7�' k¶� YE\^]-_�bed � [ ��� �3a � f k m�[, &�3i�a �j� l � [�� �jk a�m5�3a �:9���� [, Ed � � a 91� d ���
J � J5W¬[�X H [ L`A�� Q��Q ! � 3���� � 3 Y�9 f C 3"XZY�[ �jk m � b¶[ � a 9�� d �:9 bc[ � d�ij[�m�a�i � d�b k u3[� � a4b �@�9k m�a �jk­� 7
' k­� Y � Y�[3a�ij[ �jk �3d�b - d�b � [ � �ça�i>�tija ��� l � [,� �lk a�m�H! *L�A"�$#&%(' Q*) ! JD3cJ 	 � � 3 �  9 f 
 �,+-#&' Q*) ! 	 3 � T
� � 36J 	B9 f C 3

�|m � Y�[j k l|fâa � a�m � d �:9 bc[ �3

� Y�[�fha � a�m �/.  �[,�3d_7 � d�ij[ k m@�3b ���jk6- [�3 �|m � Y�[$bsfDe � m�[ �j�� d �:9 bc[ �3
"� Y�[�fâa � a�m � d�i�[O�ça�i��t[, � a$ �[,�;dU7 k m � a)bc[ 9�� a�m �3
 a�i�f%lI+ � d�i") � 3�XZY�[�[tbc[,� � i�ah'�[;d*)f�d��o) � ija � m! �Z� Y ���§k m@�3b �  �[ � Y�[F�ça�bcb¶ah' k m �B9 i�ad�t[ ��� [ � �`b � a�b¶[ 9�� a�m � �NYt3 ��3 
 e � a�b¶[ 9�� a�m � �Y43V��3 
 b bsf bsegfDege k m!�tb ����k6- [	 �[,�3d_7 � 3XZY�[ �9k¶��� d ��� [, 9b k¶� Y � �¹d - a�i �'� b �jk l6m�[ �R9 ija%�3[ �j� [ � d�i�[
[ ���lk6� d � [, :�çija � � Y�[F ¹d � d H T�LM3"XZY�[
� [ � Y�a% k¶� f�d � [� �a�m � Y�[Ed �j���!�:9��lk a�m � Y¹d ��9 a �jk­�lk6- [ �9k¶��� d ��� d�ij[5 � [ � a�ij[ � a�b ���lk a�m+[��h[,� �l�� Y�ija ��� Y � Y�[ � d � [ � [,�rY¹d�m kc��� d �§� Y�['m�[ � d �lkc- [ � d ���/0â� Y�[3i�[��ça�i�[ 
â� Y�[ 9 a ��k¶�jk6- [ ��kc��� d � ild � [k¶�F9 i�a 9 a�i �lk a�m¹d�b � a � Y�[�m�[ � d �jk6- [�a�m�[*3 XZY�[�m �@� fh[ti�a���m�[ � d �jk6- [ � d ��� d�ij[�[ ���jk2� d � [� S�çija �� Y�[ m�[ �j��k m � Y�[� ¹d � d 
�� Y�[ � d � lÐild � [Za�� '§Y k �rY kc� 9 d�ijd � [ � i k ut[, 4fk7 � Y�[ k iR{Z| 
NA BCA d�m! O�©[,��X�XIH� ild��o) ��� b �lk69 b k � k¶� 7 
Ck m d�m [ - [tm � ' k­� Y d ��k6- [tm m �!� fâ[3i�a��ae - [3i � [�;©[ �3
`9 i k6� d�iy7 - [3i � [<;^e
9 a ��k¶�lk a�m+d�m! 21 {�|�A � �;d�bcd�i �j�!�:� [, ({�|#a��°d�bcb%m�[ �l�§k m � Y�[¬[ - [tm �<C 3� � � [3i� �[ 0 m k m �9� '�a �3a�m � ija�bCij[ ��k a�m ��k m � Y�[ [ - [tm �l�	9 d ���jk m ��� Y�['f�d �jk � � [3bc[�� �jk a�m(�3i k¶� [ti k d
� [3m �jk a�m�[� #d�fâa - [ 
â� Y�[ ��k2��� bcd � [� S�@#Df¹d��o) � i�a � m! kc� �3a �:9 d�i�[, � a � Y�[1 �d � d@3��|m � Y�[ 0 i ���
�ta�m � i�a�b�ij[ ��k a�m¤d�b¶b � Y�[�bc[ 9�� a�m � d�ij[ - [ � a�[, E�çi�a �7� Y�[4[ - [tm �l�3
 dgm! � Y�[9d�u k6����� Y�d�b"d�m ��� bed�i



[

� [ 9 dgild �jk a�mAfh[ � '�[t[3m � Y�[ � [,�3a�m! #bc[3d� k m � m�[ � dgm! � Y�[ z{�| 
 5 A 	������������ z{�| C~
âk¶� bc[ ����� Y¹d�m � 3 T!3XZY kc� �3a�m � ija�bÏi�[ ��k a�m kc�  �a ��k m¹d � [, +fk7(n¬\^] �'� b �jk l6m�[ � [ - [3m �j�3
 dgm! k¶�Z��� [� � aG�ta�iji�a�fha�ild � [� Y�[ � Y¹d 9 [ � d�m! �m�a�i � d�b k u;d �lk a�mºa*� � Y�[�f f*��l 0 b � [3ij[� jQ�7 � Y k d #Aa�m � [4\^dgijbca � d �:9 bc[5' k¶� Y#ij[<l�"9 [�� ��� a � Y�[G ¹d � d k m � Y�[ �ta�m � ija�b�ij[ ��k a�mt3�XZY�[ � [,�ta�m! ��3a�m � ija�b�ij[ ��k a�m.�3a�m � d k m � d � b¶[;d ���a�m�[Eb¶[ 9�� a�m�a�i k¶� a�bcd � [� � ild��o)ºd�m@ 5 A 	 ��� ������� z{�| C 
 � F T@3^XZY kc� ij[ ��k a�m k¶��� [3m ��k¶�lkc- [ � aOP�b¶[,�<l� ija_'�[;d�) 9 i�ad�t[ ��� [ �t
 d�m@ k¶� ��� [, � a
�rY�[��o) � Y�[4a - [3ijd�bcb � Y¹d 9 [ � d�m! ¤m�a�i � d�b k u3d �lk a�m � a*� � Y�[
#ºa�m � [9\^d�ijb¶a!3 XZY�[� �a � f�bc[�l � d � [ - [tm �j�Ek m � Y k¶� �3a�m � ija�b°ij[ ��k a�m�d�i�[B �a ��k m�d � [� )f87 � Y�[ � a 9
9 ija%�3[ ��� [ �3
 7 k [3b6 k m � dgmº[<; � ild4Y¹d�m@ �bc[ k m � Y�[&�3i�a �j� lI�rY�[��o)p3

Q"i�ad�t[ �j� J¬X kc� Y �Z� d � 	 NÏa�a � [¬X:d ���
n¬\^] Yt3V��3 	 T �<� � FcJ�� JDJDJGF T � [ T�T [ FVT � �  � F [ � T [ F � �  � � F 	XÌa 9 � F6J�� � FVT � � F � 	 F � � � F 	 � � F T] k l|fâa � a�m JGF6J�� � F 	 � � F 	 � FcJ�� � F6J�� � F6J
b � Yt3 ��3 	  �F 	 � 	 F � �sJDJ<FcJ J<FcJ�� � F [ � � F T
ew� Yt3 ��3 ��F � � J<F 	 � � F  � F Y � � F T � � F T
# kc��� d �  @J �@JGF � �  � F� � T Y � F [ T@J [ F 	 � J � F � � � J<FcJ
XÌa � d�bÏf �o) � � �k[  @J<F 	 � [ T  Y F � T!J � � FcJ��  Y � F T
� f � [3i - [, 	�Y T � J T!J Y��

X°dgf�bc[�J<�
	 �!� fâ[3i§a��:[�; 9 [,� � [, Af¹d��o) � ija � m! �[ - [tm �j�
k m � Y�[1n¬\^] �ta�m � ija�bÏij[ ��k a�m

Q�i�ad�t[ ��� J¬X kc� Y �Z� d � 	 NCa�a � [-X°d ���
n \^] Yt3 ��3 [�� F � � [ FcJ��~J 	 F  � F � � 	 F � � J<F YX:a 9 J � T�F � �sJ<F  � J  FVT [D[ F Y � J<F � � Y F �] k l|fâa � a�m JUT�F � � � F � � 	 F [ J<F Y � � F 	 � � F T
b � Y43V��3 � � F [ � T�FcJ�� � T�F Y � F 	 � J<F � � � F� 
e.� Yt3V��3 J � F [ �sJ<F � � � F Y J<F � � � F [ � � F �
# kc��� d � �  F [ � T�F � �  F � � F � � J<F 	 � � F��
X:a � d�b fp�o) � � ��T F � � T 	 F� ��� F Y � J � F �
� f � [3i - [� � � � ��Y

X:d�f�bc[ 	 �
	 �!� fâ[3i§a��:[�; 9 [,� � [, Af¹d��o) � i�a � m! A[ - [tm �l�
k m � Y�[5P�b�� �3a�m � ija�bÏi�[ ��k a�m
� � � [3iÌd��rY k [ -�k m � d � a©a% ¬d � i�[3[ � [3m � fâ[ � '�[3[3m � Y�[ ��k2��� bcd �lk a�m-d�m@ � Y�[R ¹d � d k m � Y�[R�ta�m � ija�bi�[ ��k a�m � AçX°dgf�bc[ � J 
�	©
 _ kc��� ij[ � T 
 [�
  
���C¥
 d � [ � a���� ���l� d�i�[ � [tbc[�� � [� +a 9��lk6�9k u k m � � Y�[ �jk¶� m¹d�b

#ºa�m � [¬\^d�i�bcaEd � d k m ����� Y�[
f¹d��o) � i�a � m! 9 ij[, k � �jk a�m43°XZY�[�a 9��lk6�9k u;d �jk a�mB7 k [tb2 ��� Y�[a�ça�b¶bca_' k m �� [3b¶[,� �jk a�m+i�[,+ ��k i�[ � [3m �l� �L 5 AyJ P Q �
����� z{Z| C 
 � F �L z� 7
� 7 
 � FVT [©
 '§Y�[3i�[���| kc��� Y�[ � �3d�bedgi �j�!� d�m! rz��| k¶��� Y�[ � d � m k¶�j�  �[�a�� � Y�[ - [�� � a�i k dgb�j�!� a*� � Y�[ � | .µ� a�� � Y�[ � '�a9b¶[;d� k m � m�[ �l� 3



 � ��� �������	�=���a
	��
i���
� � �������

L J PRQ �
��� {�|�
  � W¬[�XL z{�|�
 ��� W-[�X

Q"ija%�3[ ��� � k m � bc[�X:d � ]�a � f�b¶[-X°d ���
n¬\^] Yt3 ��3 J [�� FVT � Y F � � T Y F6J J � F  � 	 FVT � � F YX:a 9 T � F 	 �sJ<F � � T F6J JUT�F � � � F [ � 	 F6J] k lÐfha � a�m JDJ<F [ � � F  � 	 F T J<F Y � � F 	 � � F T
b � Yt3V��3 [�Y F Y � T�F6J�� 	  F� T�F  �sJ<FcJ�� 	 F �
e.� Yt3 ��3 	 � F � � J<F Y �sJ 	 F [ T�FcJ�� � F � � JGF Y
# kc��� d � Y � F 	 � � F � �sJ 	 F�� T�F � �sJ<F � � JGF6J
X:a � d�b fp� � ) T � � F [ �  � F6J � Y F Y �  FcJ
� f � [ti - [� TDT � [ J
A�� ��� � ! JDJ [ W¬[�X&f*� Ø C A�J<F YDC A�J<F 	DC

X:d�f�b¶[ � � 	 �@� fh[ti
a���[<; 9 [�� � [� 8f�d��o) � ija � m! ¤d�m! ��kc� m¹dgb:[ - [3m �j� k m � Y�[ �jk¶� m¹d�bÌij[ ��k a�m#d*� � [tid 9!9 b67 k m ��� Y�[ 0 m�d�bg� ���j� 3



�
� � ����5%5C@C���-�Z "03��& � 0 � 0t "5
XZY�[¤a�f � [ti - [� V[�;d�t[ �j�ºk m  �a � f�bc[<l|b¶a©a � [ � d ��� [, � d �G9 bc[�AçX°d�f�bc[ � C Y¹d � fâ[3[tm [<; � [3m �jk6- [3bc7���l�  k [, 43 	�a � 7 ��� [ � d �jk � � a � i"�3[O�ça�i� k¶� d � i�[3[ � [tm � Y¹d � fâ[3[tm �ça � m! 43#XZY�[ 9 i�a�f¹d�f k b k­� 7)a��Y�d -�k m �$�j� �rY�d�m#[�;d�t[ �j� d � d¦i�[ �j� b � a*�"f¹d��o) � i�a � m! )a�m�b67/� � � �l� d �lk a�mq'^d � [ ���lk2� d � [, � a¦fâ[J � \ 3XZY�[ � 7 ��� [ � d �lk � � m!�t[3i � d k m �jk [ � d�ij[r�3bcd �j��k60 [� /d � �ta�iji�[3bed � [, ?d�m! � m@�3a�i�ij[3bcd � [� ?[3i�ija�i �
�ta�m ��k  �[ti k m �+� Y�[�ij[tbed �jk a�m � fh[ � '�[t[3m � Y�[ �jk¶� m¹d�b°d�m! � Y�[�f�d��o) � ija � m! 9 i�ad�t[ ��� [ � 34XZY�[=�3a�i�li�[3bcd � [� [3i�ija�i � d�i�[ � d�)�[tm k m � a�d����3a � m �¦� [ 9 d�ild � [3bc7 �ça�i9[3d��rY 9 i�ad�t[ ��� [ ��k m � Y�[�b k2��k¶� �3d�bcl
� � bed �lk a�mt3¦XZY�[ � m!�ta�iji�[3bed � [, � 7 ��� [ � d �lk � � m!�3[ti � d k m �lk [ � d�ij[@� ��� d �lk¶���jk �;dgb"[3iji�a�i k m¤m�[ � d �lk6- [� d � [ ���jk2� d � [ 
 m�[ � d �lkc- [�l 9 a �jk¶�jk6- [ � d � ild � [�d � 7 �G� [ � i"7B�Rd*� � a�i 
 n¬\^] ��� b �lk l6m�[ � #Aa�m � [
\^d�ijb¶am�a�i � d�b k u;d �jk a�m A�JUT \ k m ��k m � bc[ � d ��� [, 
  d3 � \ k m. �a � f�bc[ � d ��� [� � d �:9 b¶[ C¥
 ##\ ��� d �lkc���lk �;d�b
� � � �j� d �lk a�m � 3ºXZY�[O�3a�ijij[tbed � [, � 7 ��� [ � d �lk � � dgij[G��b �!��k m�a ��k¶� 7 A  @3 �k\=C¥
 fdl � d ����k m � [�=:� k [3m!��7� �;d�b¶[Z�Rd�� � a�i%fâ[ � '�[3[tmG ¹d � d-d�m! G#Aa�m � [J\^d�ijb¶a:A T!3 � \ �ça�i ��k m � b¶[Zd�m! /J � 3 	�\ �ça�i  �a � f�b¶[ � d ���oC¥
� i k¶��� [3i�[�=:� k [3m@��7SA � \=C¥
 bc[ 9�� a�m - [ � a�[>=G� k [tm!��7SA 	D\=C~
 Q�]-_ � m!�3[ti � d k m � 7$A 	D\=C d�m@ ��[ � P"mdl[ti � 7 �d�3d�bc[*3r�y� �af�_ � � � 7 ��� [ � d �lk � � m!�t[3i � d k m �jk [ � ARfâ[ � '�[3[tm~J \ dgm! [D\=C dgij[$d 9!9 b k [, 8a�m� Y�[ �jk¶� m¹d�bM3\�a�m �jk  �[3i k m �+� Y�[ � 7 ��� [ � d �lk � � m!�3[ti � d k m �lk [ � b k¶��� [, 8d�fha - [ 
 '�[G�3a �:9���� [, � Y�[�[�; 9 [,� � [, b k2��k¶� �ça�i � Y�[G� k¶����� �3i�a �j� l � [,� �jk a�mw'§Y�[3m � Y�[:� k¶�����¬kc�&9 i�ad � �3[� .' k¶� Y�dregf b fha � a�m8d�m! 
 �[,�;dU7 �%� a � '�a
fdlI+ � d�i") � '§Y�[3i�[�eG �[��;dU7 �%� a�m�[ ��� i k m�a � dgm! �b � a�bc[ 9�� a�m � 3�b8[ ��� [�x^dU7�[ �jk d�m
� [ � Y�a% O�ça�i� �[3i kc-�k m �'� Y�[�b k2��k¶�l� H �ULM3"X°dgf�bc[aT � Y�a_' �Z� Y�[ 0 m¹d�bhij[ �j� b � 3 � bcb � Y�[F�tija ��� l � [,� �lk a�m �dgij[¬ild �jk a � ' k¶� Y+i�[ ��9 [,� ��� a � Y�[1� � d�m! ¹d�i" S#ºad �[tbg�3i�a �j� l � [�� �jk a�mt3
� kc������� d ��� XF�Nb k2��k¶�3
 JEX k¶� Y � X°d � X	�Nb k6�9k­�;
©	 NÏa©a � [¬X°d ��� X	�Nb k6�9k­�;
 \�a � f k m�[, 
AMW¬[�X C Q"i�[, k � � [� � f � [ti - [� Q"ij[, k � � [, � f � [3i - [, Q"ij[� k � � [, � f � [3i - [� 
J�J � J Y F ������� 	·�
�� � �  F� J � FVT ��
�� 
· Ø � � J � F � Y F � ��
�� 
· Ø � � J � F [
J�J [ 	�	 F ������� �·�	�� Ø � � F 	 JDJ<FcJ ��
�� 
·���� � 	�� F � Y F ������� �· Ø � � J Y F �
J 	�� 	�� F [ �h¸|¸�� 
·�	�� 	 T � F�� J � F � ��
�� �·���� � 	D[ F 	 JDJ<F [ ����� �·���� 	 	�	 F  
J 	D[ � J<F 	��h¸�
�� �·���� � T  F� J [ F Y���
�� 
·�
�� � � � FcJ J � FVT ��
�� ¸·�
�� ¸ 	  F  
J � � T � F� �h¸�
�� 	·¹¸ Ø � 
 [ � F � J Y F [ �h¸���� 
·���� � � Y F � J  F  ��	�� �·���� � �<� FVT
J � [ [�	 F ��� Ø|Ø � 
·¹¸�
�� 	 � T�F� 	 T�F ���h¸���� 	·�	�� � T � F � 	 J<F ������� 	·�
�� � T � F �
J,T � � J<F� ���j¸�� �· Ø ��� 	 JDJ � F � � [ F � �h¸�	�� �·¹¸���� �  �T�F � � J<F [ �h¸�
�� 
·�	�� Ø  @J<F [
J [�� J ��	 F � ��	�¸�� 	·�
j¸�� 
 	 � � F� ��� FcJ ����	�� ¸· Ø|Ø � 
 J �<� F  ��	 FcJ ������� �· Ø ��� 
 J 	�� F �
X:d�f�b¶[ST��¤XZY�[ 9 i�[, k � � [� Çd�m! /a�f � [3i - [, ~�3i�a �j� l � [,� �jk a�m b k2��k¶�l� a�� � Y�[wet�Ffhb~� 9 i�ad�t[ �j� [ �
�ta � f k m�[, /'§Y�[tm ��� �! �  k6-�k  �[� +f87 � Y�[1�!# �3ija �j� l � [�� �lk a�m



� � ���	� 
,
�� 
 �������������g�
�r�,� 


)2 (GeV/cjjM
0 50 100 150 200 250 300 350 4000

20

40

60

80

100

0 50 100 150 200 250 300 350 4000

20

40

60

80

100 Z+H.F.

W+H.F.

Diboson
Top

QCD H.F.
Mistag

Data

ZH115 X 10

-1CDF Run II Preliminary, 1.7 fb

Dijet Mass, SR, Single Tight

)2 (GeV/cjjM
0 50 100 150 200 250 300 350 4000

2

4

6

8

10

12

14

16

18

0 50 100 150 200 250 300 350 4000

2

4

6

8

10

12

14

16

18 Z+H.F.

W+H.F.

Diboson

Top

QCD H.F.
Mistag

Data

ZH115 X 10

-1CDF Run II Preliminary, 1.7 fb

Dijet Mass, SR, L+L

_ kc��� ij[�J<��] k m�[ �§k m - d�i k d�m ��� d ���Zk m � Y�[1� k¶� m¹d�b �J[ ��k a�m 
��jk m � b¶[�l�d�m@ r �a � f�bc[<l � d ��� [� º[ - [tm �j�

)2 (GeV/cjjM
0 50 100 150 200 250 300 350 4000

20

40

60

80

100

0 50 100 150 200 250 300 350 4000

20

40

60

80

100 -1CDF Run II Preliminary, 1.7 fb Z+H.F.
W+H.F.
Diboson
Top

QCD H.F.
Mistag

Data

Dijet Mass, SR, Single Tight

)2 (GeV/cjjM
0 50 100 150 200 250 300 350 400

0

2

4

6

8

10

12

14

16

18

0 50 100 150 200 250 300 350 400
0

2

4

6

8

10

12

14

16

18 -1CDF Run II Preliminary, 1.7 fb Z+H.F.
W+H.F.
Diboson
Top

QCD H.F.
Mistag

Data

Dijet Mass, SR, L+L

_ kc��� i�[ 	 ��] k m�[ �Zk m - d�i k d�m ��� d �j�§k m � Y�[1� kc� m¹d�b �§[ ��k a�m 
��jk m � bc[<l�d�m! 
 �a � f�bc[<l � d ��� [, +[ - [3m �j� 3
Q"i�[, k � � [� �f¹d��o) � i�a � m! � d�i�[ - d�i k [, j' k¶�jk m � 7 ��� [ � d �jk � � m!�3[ti � d k m �lk [ �¬� a 9 ija% � �t[ � Y�[9fâ[ ���
�rY k l � + � d�ij[� 0��J� a= ¹d � dd3

b8[�Y¹d - [ 9 [3i"�ça�i � [, �d/ k i�[,� �-� [3d�i��rYj�ça�i � Y�[:� � dgm! ¹d�i" E#ºad �[tb � k¶����� fha � a�mj �[,�3dU7 k m �k m � a�f%l6m�[ �G9 d k i ��k msJD3 � 	�� ·¹¸  ¹d � d�d���� �!�'� bed � [, k m � � mv�"��a�� � Y�[)\^]-_  �[ � [,� � a�i�3~b8[
 �a�m�a � a�f � [3i - [�d�mk7 ��kc� m k60 �3d�m � [�;d�t[ �j� a - [ti � Y�[�f�d��o) � ija � m! 9 ij[� k � � [, �fk7 � Y�[=� � d�m! ¹dgi� 
#ºad �[tb 
w� Y ��� '�[ � [ � d Yk[�\ \>3 N 3 �!9@9 [ti�b k6�9k­� �ça�i � Y�[>� k¶����� fha � a�m$d �}- d�i�a ����� d ��� [ � 3�XZY�[a�f � [ti - [� S�3i�a �j� l � [,� �jk a�mºb k6�9k­�l� d � i�[3[	' k¶� Y � Y�[¬[�; 9 [,� � [, #a�m�[ � ' k¶� Y k m 	 � 3



� �����R� �R������
 Y

)2Higgs Mass (GeV/c
110 115 120 125 130 135 140 145 150

95
%

 C
.L

.li
m

it
/S

M
1

10

210

310

)-1CDF Run II Preliminary (1.7 fb
)σ2 ± Expected (b + bTE →VH

)σ1 ± Expected (b + bTE →VH

Observed 95% C.L. limit

_ kc��� ij[ � �"XZY�[ Yk[=\ \>3 N 3²\�i�a �j� ly�©[�� �lk a�m �!9!9 [3i§b k6�9k­�l�
� �
���-�"�-&)�§�-5
H J,L �@3 W � m k a�m+[ � d�bM3 
 XZY�[�� kc����� � � m � [ti .Â� W ��k  �[:A �  ! kc� a�mdl b�[ � bc[�7 0 	�[�'���a�i�) 
 J Y�Y��kC 3
H 	 L � 3!��[ kc��� [3i�[ � d�bM3 
 ARXZY�[&NiPRQ^� kc����� b8a�i�) k m � W¬i�a �!9 C~
 Q"Yk7 � 3 NÏ[ ��� 3!x [  [©
  dJ=A 	���� � C 3
H � LE_�3 � fâ[ [ � d�b 3 
 Q"Yk7 � 3 �J[ - 3�] T [©
 JUTDT �(AyJ YDY�	DC 3
H T�LE]B3 � �3a ��� d4[ � d�bM3 
 Q�Yk7 � 3 �§[ - 3�]B3 � J 
��k[�	���� � A 	����D[DC
H [ L'\^]-_ �ta�bcbcd�fha�ild �jk a�m 
 \�a � f k m¹d �lk a�m$a�� � a 9 + � d�i") 9 d k i 9 i�ad � � �jk a�m
�3i�a �j�§� [,� �jk a�m � [;d l��� ij[ � [tm �j�3
 \^]-_ f�QR���5�!fgX � Q`f�QR?>x�Ni��\�f �@JUT �
H  *L�	53 � k  �a�m¹d�) kc�t
�� � k m � bc[ � a 9 9 ija% � � �lk a�m d ��� Y�[$XÌ[ - d � i�a�m �9XZY�ij[ � Y�a�b6 ij[ �j�!�:� d �lk a�md�m@ 0 m k¶� [�l|a�i� �[ti � a�� �C� b � a�m&�3a�i�ij[�� �lk a�m �t
	� Q"Yk7 � 3��§[ - 3�]�

�
A 	����  C JDJUT � J 	 H d�i3H k6- �ÂY�[ 9 l

9 Y f �  �DY�	 � � LM3
H � LE]B3 � �3a ��� d4[ � d�bM3 
 Q�Yk7 � 3 �§[ - 3 NÏ[ �j� 3 Y � 
 J,T 	���� J:A 	���� T C
H �*L X	3 � � m!) 
 ��[3m ��k¶�lkc-�k¶� 7 
 P ;d�3b ���jk a�m d�m! ] kc� �ta - [3iy7 ' k­� Y � � d�b¶b � kc� lm¹dgb �3
 NÌdgi � [ x�d��o) � ija � m! �3
 d�m@ NÌdgi � [ �87 ��� [ � d �jk � ?Jm!�3[ti � d k m �lk [ �t
\^]-_ fg] � \�f��©X � X��y��X���\��!f�QR?>xZNg��\�f �dJ 	 �



J � � ���������	� � � � ������� 
�� �`�1� 


� � �9&$ %����, � ��2�03��&)5��¢,t�4 %5



JDJ

 (GeV)T Jet Est1
0 50 100 150 200 250 300 350 400 450 500

0

1000

2000

3000

4000

5000

6000

0 50 100 150 200 250 300 350 400 450 500
0

1000

2000

3000

4000

5000

6000 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR1, Single Tight tagTLeading Jet E

 (GeV)T Jet End2
50 100 150 200 250 300 350 400

0

1000

2000

3000

4000

5000

6000

7000

8000

50 100 150 200 250 300 350 400
0

1000

2000

3000

4000

5000

6000

7000

8000 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR1, Single Tight tagTSecond Leading Jet E

 (GeV)jjM
0 100 200 300 400 500 600 700 800 900 1000

0

500

1000

1500

2000

2500

3000

0 100 200 300 400 500 600 700 800 900 1000
0

500

1000

1500

2000

2500

3000 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

Dijet Mass, CR1, Single Tight

 Jet)st,1TE(φ∆
0 0.5 1 1.5 2 2.5 3

1

10

210

310

410

510

0 0.5 1 1.5 2 2.5 3

1

10

210

310

410

510 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

 Jet, CR1, Single Tightst and 1T between Missing Eφ∆

 Jetnd,2TE(φ∆
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

2000

4000

6000

8000

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

2000

4000

6000

8000

Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

 Jet, CR1, Single Tightnd and 2T between Missing Eφ∆

T/HTMissing H
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0

1000

2000

3000

4000

5000

6000

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

1000

2000

3000

4000

5000

6000 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR1, Single Tight tagT/HTMissing H

_ kc��� i�[�T��"\�a�m � ija�b$�§[ ��k a�m
J 
 � k m � b¶[ZX°d �&9 b¶a �l�t
 �çija � � Y�[ � a 9 ��J%P Qkm�[ � {�| 
�	 � � m�[ � {Z| 
  k m�[ �
� d ���3
���� A z{�| � J PRQ �
���"C~
���� A z{Z| �~	�� � �
���"C¥
 �����	�
����
 ��|�� ��|



J 	 � ���������	� � � � ������� 
�� �`�1� 


 (GeV)T Jet Est1
0 50 100 150 200 250 300 350 400 450 500

0

100

200

300

400

500

600

700

800

0 50 100 150 200 250 300 350 400 450 500
0

100

200

300

400

500

600

700

800 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR1, L+L tagTLeading Jet E

 (GeV)T Jet End2
50 100 150 200 250 300 350 400 450

0

200

400

600

800

1000

1200

50 100 150 200 250 300 350 400 450
0

200

400

600

800

1000

1200 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR1, L+L tagTSecond Leading Jet E

 (GeV)jjM
0 100 200 300 400 500 600 700 800 900 1000

0

100

200

300

400

500

0 100 200 300 400 500 600 700 800 900 1000
0

100

200

300

400

500 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

Dijet Mass, CR1, L+L

 Jet)st,1TE(φ∆
0 0.5 1 1.5 2 2.5 3

1

10

210

310

410

0 0.5 1 1.5 2 2.5 3

1

10

210

310

410
Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

 Jet, CR1, L+Lst and 1T between Missing Eφ∆

 Jetnd,2TE(φ∆
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0

200

400

600

800

1000

1200

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0

200

400

600

800

1000

1200 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

 Jet, CR1, L+Lnd and 2T between Missing Eφ∆

T/HTMissing H
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0

200

400

600

800

1000

1200

1400

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

200

400

600

800

1000

1200

1400 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR1, L+L tagT/HTMissing H

_ kc��� i�[ [ �'\�a�m � ija�b �J[ ��k a�m�J 
 ]�a � f�bc[�X:d �r9 bca �j�3
 �çija �!� Y�[ � a 9 �:J:PRQ�m�[ � {�| 
°	 ��� m�[ � {Z| 

 k m�[ ��� d ���3
���� A z{�| � J PRQ �
���"C~
 ��� A z{�| �~	�� � �
���"C¥
 �����	�
����
 ��|�� ��|



J �

 (GeV)T Jet Est1
0 50 100 150 200 250 300 350 400 450 500

0

10

20

30

40

50

60

70

80

0 50 100 150 200 250 300 350 400 450 500
0

10

20

30

40

50

60

70

80 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR2, Single Tight tagTLeading Jet E

 (GeV)T Jet End2
50 100 150 200 250 300 350

0

20

40

60

80

100

120

50 100 150 200 250 300 350
0

20

40

60

80

100

120 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR2, Single Tight tagTSecond Leading Jet E

 (GeV)jjM
0 50 100 150 200 250 300 350 400 450

0

10

20

30

40

50

60

0 50 100 150 200 250 300 350 400 450
0

10

20

30

40

50

60 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

Dijet Mass, CR2, Single Tight

 Jet)st,1TE(φ∆
0 0.5 1 1.5 2 2.5 3

0

10

20

30

40

50

60

70

0 0.5 1 1.5 2 2.5 3
0

10

20

30

40

50

60

70 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

 Jet, CR2, Single Tightst and 1T between Missing Eφ∆

 Jetnd,2TE(φ∆
0 0.5 1 1.5 2 2.5 3

0

10

20

30

40

50

60

70

80

0 0.5 1 1.5 2 2.5 3
0

10

20

30

40

50

60

70

80 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

 Jet, CR2, Single Tightnd and 2T between Missing Eφ∆

T/HTMissing H
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0

10

20

30

40

50

60

70

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

10

20

30

40

50

60

70 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.
Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR2, Single Tight tagT/HTMissing H

_ kc��� i�[  �"\�a�m � ija�b$�§[ ��k a�m 	©
 � k m � b¶[ZX°d �&9 b¶a �l�t
 �çija � � Y�[ � a 9 ��J%P Qkm�[ � {�| 
�	 � � m�[ � {Z| 
  k m�[ �
� d ���3
���� A z{�| � J PRQ �
���"C~
���� A z{Z| �~	�� � �
���"C¥
 �����	�
����
 ��|�� ��|



J,T � ���������	� � � � ������� 
�� �`�1� 


 (GeV)T Jet Est1
0 50 100 150 200 250 300

5

10

15

20

25

0 50 100 150 200 250 300

5

10

15

20

25 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.

Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR2, L+L tagTLeading Jet E

 (GeV)T Jet End2
50 100 150 200 250

0

5

10

15

20

25

30

35

40

50 100 150 200 250
0

5

10

15

20

25

30

35

40 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.

Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR2, L+L tagTSecond Leading Jet E

 (GeV)jjM
0 50 100 150 200 250 300 350 400

0

5

10

15

20

25

0 50 100 150 200 250 300 350 400
0

5

10

15

20

25 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.

Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

Dijet Mass, CR2, L+L

 Jet)st,1TE(φ∆
0 0.5 1 1.5 2 2.5 3

0

5

10

15

20

25

30

35

40

0 0.5 1 1.5 2 2.5 3
0

5

10

15

20

25

30

35

40 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.

Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

 Jet, CR2, L+Lst and 1T between Missing Eφ∆

 Jetnd,2TE(φ∆
0 0.5 1 1.5 2 2.5 3

0

5

10

15

20

25

30

35

40

0 0.5 1 1.5 2 2.5 3
0

5

10

15

20

25

30

35

40 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.

Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

 Jet, CR2, L+Lnd and 2T between Missing Eφ∆

T/HTMissing H
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0

10

20

30

40

50

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

10

20

30

40

50 Z+H.F.
W+H.F.
Diboson
Top
QCD H.F.

Mistag
Data

-1
CDF Run II Preliminary, 1.7 fb

, CR2, L+L tagT/HTMissing H

_ kc��� i�[ � �'\�a�m � ija�b �J[ ��k a�m 	©
 ]�a � f�bc[�X:d �r9 bca �j�3
 �çija �!� Y�[ � a 9 �:J:PRQ�m�[ � {�| 
°	 ��� m�[ � {Z| 

 k m�[ ��� d ���3
���� A z{�| � J PRQ �
���"C~
 ��� A z{�| �~	�� � �
���"C¥
 �����	�
����
 ��|�� ��|


