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Feldman Cousins 68% C.L.

Statistical

Statistical + Full Systematic

Best Value

CDF Run II (Preliminary)
-1Luminosity 695 pb

Measured Value = -0.275
Limit at 68% CL: < 0.23

Limit at 68% CL (Stat. Only): < 0.15

� �� f 	 F �� ] V�J DUU QhQ��R D�VIQ I�RPDH�E �� �� ] V�J Q�D�VQ�VIDU �� Uh T�H D I��nE��I� U�W�U �T K�r f

)���� -.! /EE= ' � ,"# *)�:!+'�.� -� �+'� '.#  +'�#�� #- 5# 5 )(( � � �� � "" * 5 �# �' ," -� �'+ )(( ,"#  +' �#��#� 4# ��# ,'
�'� ' �# ,"# *)�:!+'�.� 5 !' )��+#�� ,"# �.�#+,)-.,? -. ,"# *)�:!+'�.� �") # 4# �)+? ,"# + % '� ,"# � -. '�+ � � � ��-
�)� (#� 5 &-.)((?A 4# �'. �-�#+ ,"# �)�# 4"#+# ,"# *)�:!+'�.� �'.,)-. � #�#.,� 4 -,"'�, � *'�'. � A �� (,-d #, �$% 5 O�,#+
)(( ,"#�# �)(�� (),-'. � A 4# ,):# ,"# �)+-),-'. 4 -," ,"# ()+!#�, #P#�, )� '�+ *)�:!+'�.� �?�,#� ),-� �.�#+,)-.,?5

!' #�,-� ),# ,"# �.�#+,)-.,? ��# ,' .#D, ,' (#)� -.! '+�#+ �'++#�,-'. � A 4# ��# � �� 7 '.,# $)+(' !#.#+),#� 4 -,"
���!�� B//C 5 !"-� -� ,"#. ��#� -.  ()�# '� ,"# qrst uv �)� (# 5 !"# �)+-),-'. -� ,):#. )� ) �?�,#� ),-� �.�#+,)-.,?5

T � U�}jnzkjym} yp �nl+zkp��i�}yp}
,#�)(( �+'� 6#�,-'. R3 S A &$ ��#� ,"# 4 -�," '� ,"#  �#��'"#D #+-� #.,� #`]* ,' �#,#+� -.# ,"# �.�#+,)-.,?5 !'

-.�(��# �?�,#� ),-�� A `] )+# +�. 4 -," ,"# �?�,#� ),-�)((? �)+-#� 7 '.,# $)+(' 5 !"# � -P#+#.�# -. ,"# � #). '� ,"#�# `]
�+'� '�+ �#�)� (, �)� (#� )+# )��#� -. 9�)�+),�+# ).� ��#� ,' *+')�#. $) ��#� ,' !#.#+),# '�+ Q.)( &$ *).� 5

S#�)��# ,"# �?�,#� ),-�� �.�#+,)-.,-#� �)+? �(-!",(? 4 -," ,"# �)(�# ' � $ %&'() A -, � -� �� (, ,' 9�).,-�? ,"#� -. ) ,)*(# 5
@'4#�#+ A ?'� �). �## ,"# ,',)( #P#�, ' � )(( ,"# �'�+�#� ' � �?�,#� ),-� �.�#+,)-.,-#� -. &-!�+# � 5

[ � � �YU�X�U
&-,,-.! ,"# /2F #�#.,� 4# ")�# -. �),) ,' ,"# �� ,#� (),#� 4# �#+-�#� �+'� 7 '.,# $)+(' 4# Q.� �

$ ) (%) . �E 0�F< 0
O, 2>= �'.Q�#.�# (#�#( ,"-� �'++#� '.�� A �+'� &-!�+# � A ,' )  � +#(? �,),-�,-�)( +#�� (, '� $ %&'() g E 0/< A ).� ,' )

+#�� (, ' � $ %&'() g E 0�h 4"#. �?�,#� ),-� �.�#+,)-.,-#� )+# ,):#. -.,' )��'�., 5
&-!� +# h �"'4� ,"# (-� -,� A -.�(�� -.! �?�,#� ),-� �.�#+,)-.,-#� A �'+ *).�� '� 2>= ).� 1<= �'.Q�#.�# (#�#( 5 O, ,"#

1<= �'.Q�#.�# (#�#( 4# Q.� $ %&'() g E 0< /5
O � ) �+' �� �"#�: ?'� �). �## ,"# Q, -. ,"# �� '�, �, )� 4#(( )� ,"# ',"#+ -.� -� -��)( �)+-)*(#� ,"# !' -.,' ,"# ��

4 -," ,"#-+ �'� '.#.,� � �+)�,-'. � �#, �+'� ,"# �� Q, -. O  #.� -D O 5

[ �� � ����X�U���U
�#  +#�#., ) � #)��+#� #., '� ,"# +#(),-�# �+)�,-'. '� � �� #�#.,�  +'���#� � -) ! (�'."���-'. ,' ,"# ,',)( .��*#+ ' �

� �� #�#.,� ��-.! ) ,#� (),# � #,"'� *)�#� '. � #�+)( � #,4'+:�  +'*)*-(-, -#� 5 � �-.! ) ,',)( -.,#!+),#� (�� -.' �-,? ' �
21< + �J\ 4# Q.� $ %&'() g E 0�h ), 2>= �'.Q�#.�# (#�#( 5



2

fFitter C
-0.4 -0.2 -0 0.2 0.4 0.6 0.8 1 1.2 1.4

T
ru

e 
G

G
 F

ra
ct

io
n

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Feldman Cousins

68% C.L.

95% C.L.

Best Value

CDF Run II (Preliminary)
-1Luminosity 695 pb

Measured Value = -0.275
Limit at 68% CL: < 0.23
Limit at 95% CL: < 0.51

� �� f q F � V�DU �� ] V�J DUU QhQ��R D�VIQ f

Neural Network Output
0.3 0.4 0.5 0.6 0.7 0.8

-1
E

ve
n

ts
 / 

69
5 

p
b

0

10

20

30

40

50

60 Sample: 1 Tag
Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

Neural Network Output
0.3 0.4 0.5 0.6 0.7 0.8

-1
E

ve
n

ts
 / 

69
5 

p
b

0

5

10

15

20

25

30
Sample: 2 Tag

Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

� �� f � F d�SHDU ���]�He ��RPUD��Q n� �� �J� � D�D CU�T� s �DZ L HVZJ� 	 �DZN f

TWWY���� T � TWWY���� � �Y��TX �Y����x [T��TwXYU �� �T�T
O (( ,"# �)+-)*(# ,"), !' -.,' ,"# .#�+)( .#,4'+: �). *# �##. *#('4 4 -," ,"# )  +' +-),# Q,,#� �+)�,-'. � 5
� �#� +)( �#,4'+: � &-!�+# c
� � � ,"# ,' 9�)+: �#(' � -,? +#(),-�# ,' � 5 &-!�+# <
� �'� � � � ,"# ).! (# * #,4##. ,"# ,' 9�)+: ).� ,"# +-!", -.�'� -.!  )+,'. 5 &-!�+# 2
� �'� � �(
 � ).! (# *#,4##. (# ,'. ).� ,"# �'P"� -)!'.)(� *)�-� 5 &-!�+# F
� �'� �� � ).! (# * #,4##. .#�,+-.' ).� ,"# �'P"� -)!'.)(� *)�-� 5 &-!�+# >
� �'� �'
 � ).! (# * #,4##. � 9�)+: ).� ,"# �'P"� -)!'.)(� *)�-� 5 &-!�+# 1
� �'� ����� � ).! (# * #,4##. �'4. 9�)+: ).� ,"# �'P"� -)!'.)(� *)�-� 5 &-!�+# /E
� �'� �� �(
 � ).! (# * #,4##. (# ,'.-�)((? �#�)? -.! � ).� ,"# �'P"� -)!'.)(� *)�-� 5 &-!�+# //
� �'� �� ��� � ).! (# *#,4##. ")�+'.-�)((? �#�)? -.! � ).� ,"# �'P"� -)!'.)(� *)�-� 5 &-!�+# /�



F

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

-1
E

ve
n

ts
 / 

69
5 

p
b

0

10

20

30

40

50

60 Sample: 1 Tag
Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

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

-1
E

ve
n

ts
 / 

69
5 

p
b

0

5

10

15

20

25

Sample: 2 Tag
Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

� �� f 
 F � THDI�V��Q Q�� �� �J� ��SHDU ���]�He n� �� �J� � D�D CU�T� s �DZ L HVZJ� 	 �DZN f

*θcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

5

10

15

20

25

30

35

40

45
Sample: 1 Tag

Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

*θcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

2

4

6

8

10

12

14

16

18
Sample: 2 Tag

Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

� �� f K F ���� � THDI�V��Q Q�� �� �J� ��SHDU ���]�He n� �� �J� � D�D CU�T� s �DZ L HVZJ� 	 �DZN f

T�x��� XY��VY��U
�# ,").: ,"# &#+� -()* �,)P ).� ,"# ,#�".-�)( �,)P� '� ,"#  )+,-� - ),-.! -. �,-,�,-'. � �'+ ,"#-+ � -,)( �'.,+-*�,-'. � 5

!"-� 4'+: 4)� ��  '+,#� *? ,"# � 56 5 %# )+,� #., '� ].#+!? ).� �),-'.)( 6�-#.�# &'�.�),-'. M ,"# R,)(-). R�,-,�,'
�)N -'.)(# � - &-�-�) ��� (#)+# M ,"# 7 -. -�,+? ' � ]���),-'. A $� (,� +# A 6 '+,� A 6� -#.�# ).� !#�".'('!? '� %) ). M ,"#
�),�+)( 6�-#.�#� ).� ].! -.##+-.! ,#�#)+�" $'�.� -( '� $).)�) M ,"# �),-'.)( 6� -#.�# $'�.� -( '� ,"# ,# �*(-� ' �
$"-.) M ,"# 64 -�� �),-'.)( 6�-#.�# &'�.�),-'. M ,"# O 5`5 6 ('). &'�.�),-'. M ,"# S�.�#�� -. -�,#+-�� ��#+ S -(��.! �.�
&'+��"�.! A G#+� ).? M ,"# �'+#). 6�-#.�# ).� ].! -.##+-.! &'�.�),-'. ).� ,"# �'+#). ,#�#)+�" &'�.�),-'. M ,"#
`)+,-�(# `"?�-�� ).� O�,+'.'�? ,#�#)+�" $'�.�-( ).� ,"# ,'?)( 6'� -#,?A �� M ,"# ,���-). &'�.�),-'. �'+ S)�-�
,#�#)+�" M ,"# $'� -�-'. R.,#+� -. -�,#+-)( �# $-#.�-) ? !#�.'('! -) A 6 )-. M ).� -.  )+, *? ,"# ]�+' #). $'���.-,? ��
@�� ). `',#.,-)( ` +'!+)�� # �.�#+ �'.,+)�, @`,�"$! "�EEE� A ` +'* # �'+ �#4 `"?�-�� 5

�s� G f �DIIVDHV L v3 >?<L 	�J� � D��V[� IH�QQ[Q�I�V�� D� sf�[��
 D�E sfiK[��
 F � ��SEh �T �J� QhQ��R D�VIQ ES� �� PDH��� E��QV�V�Q
D�E QIDU� E�P ��E��I�� L J�P[PJ�MqMqM�


�	� d f 
 VE��DeVQ L v3 >?<L 	d���[��[����[��[U�DEV�Z �HE�H Q�T� ZUS�� I�HH�I�V��Q V� ��P �SDHe JDEH�PH�ESI�V��� L �JhQ f � �W f �
K
Y
� ss�Ms� C	MMqN f

�q� � f �\� L �� DU fL dSIU f ��Q�HSR f G��J�EQ �JhQ f � �Q f � ��� L q�� Csi��N � � f �R VE�V L �� DU fL dSIU f ��Q�SR f G��J�EQ �JhQ f � �Q f� ��� L �q Csii� N � � f �\� L �� DU fL �JhQ f � �W f � �� L ���� Csii
N � � f � �� V L �� DU fL dSIU f ��Q�HSR f G��J�EQ �JhQ f � �Q f � ��� L
sq� Csii
N � �J� ��� �� ����I��H ��IJ�VIDU � �QVZ� � �P�H� L ��HR VUD\[�S\[iK�qiM[�

��� � f ��HI�UUD �� DU fL ���O �� K F �� �W��� ����HD��H T�H � DEH�� �R VQQV�� � �DI�V��Q ] V�J ����HT�HV�Z � US��Q CV�IUSEV�Z



>

Lepθcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

10

20

30

40

50 Sample: 1 Tag
Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

Lepθcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

2

4

6

8

10

12

14

16

18

20 Sample: 2 Tag
Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

� �� f � F �����b� THDI�V��Q Q�� �� �J� ��SHDU ���]�He n� �� �J� � D�D CU�T� s �DZ L HVZJ� 	 �DZN f

Neuθcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

5

10

15

20

25

30

35

40

45
Sample: 1 Tag

Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

Neuθcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

2

4

6

8

10

12

14

16

18
Sample: 2 Tag

Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

� �� f � F ����� THDI�V��Q Q�� �� �J� ��SHDU ���]�He n� �� �J� � D�D CU�T� s �DZ L HVZJ� 	 �DZN f

QSP�HQhRR��HVI PH�I�QQ�QN L ���� �� L sM C	MMsN f
�
� � f �\SU��IVD L v3 >? C��� I�UUD\�HD�V��N L t 2yz < 0 vB <�Y

�q LMq	MMq C	MMKN f
�K� � f G DJU�� L � f �DHe� L �JhQ f � �W f � 


Y
q L ���K CsiiKN

��� � f �DHe� D�E � f �JDER V L �JhQ 
��� f w ��� L sii CsiiKN � � f G DJU�� D�E � f �DHe� L �JhQ 
��� f w��� L s�q Csii�N � � f G DJU�� L
J�P[PJ�i� ss	�s

��� G f
 f G D�ZD�� L G f G�H���V L � f � VIIV�V�V L � f � V��DS L � f ��U�QD L �
���d L D Z���HD��H T�H JDHE RSU�VPDH��� PH�I�QQ�Q V�
JDEH��VI I�UUVQV��Q L ���� ���� L MM s C	MMqN f

�i� � f ��UER D� D�E � f ��SQV�Q L �JhQ f � �W f � 

Y
� L q��q Csii�N

�sM� � f �� �Q�HD�E �� DU fL � VZJ[���HZh[�JhQVIQ �W��� ����HD�V�� ] V�J ���� �� K fsL ��RPS� f �JhQ f ��RRS� f ��� L 	q� C	MM sN f
�ss� � f �HV� V��� L � f d DQ�� D�E 	 f� f O�\\�H L GD�IJV�Z d
� 	�� D�E PDH��� QJ�]�HQ V� J�DWh 
DW�SH PH�ESI�V�� L ���� ����

MM� C	MMqN f



1

Upθcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

5

10

15

20

25

30

35

40 Sample: 1 Tag
Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

Upθcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

2

4

6

8

10

12

14

16 Sample: 2 Tag
Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

� �� f i F ������ THDI�V��Q Q�� �� �J� ��SHDU ���]�He n� �� �J� �D�D CU�T� s �DZ L HVZJ� 	 �DZN f

DownΘcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

5

10

15

20

25

30

35
Sample: 1 Tag

Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

DownΘcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

2

4

6

8

10

12

14

16

18
Sample: 2 Tag

Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

� �� f sM F �������� THDI�V��Q Q�� �� �J� ��SHDU ���]�He n� �� �J� � D�D CU�T� s �DZ L HVZJ� 	 �DZN f

Wlepθcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

5

10

15

20

25

30

35

40
Sample: 1 Tag

Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

Wlepθcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

2

4

6

8

10

12

14

16

18
Sample: 2 Tag

Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

� �� f ssF ����� �b� THDI�V��Q Q�� �� �J� ��SHDU ���]�He n� �� �J� � D�D CU�T� s �DZ L HVZJ� 	 �DZN f



/E

Whadθcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

10

20

30

40

50
Sample: 1 Tag

Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

Whadθcos
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

-1
E

ve
n

ts
 / 

69
5 

p
b

0

5

10

15

20

25
Sample: 2 Tag

Data

tt

Background

CDF Run II (Preliminary)
-1Luminosity 695 pb

� �� f s	 F ����� ��� THDI�V��Q Q�� �� �J� ��SHDU ���]�He n� �� �J� � D�D CU�T� s �DZ L HVZJ� 	 �DZN f


