
�
�
�
�
��
��
	
	


��
�


�
��

��
�
��
�
��
��
��
�
��

�
�
�
�
��
��
�
��
��
�
�
�
��
��
�

�

�
�

��
�
��

��
	


��

��
��

��
��

�


�	

��
��

�

�
�

�
�
�
�
�
�
�
�
�	
�
�

�
�
�
��
�
�
�
�

�
�
��
�
�	
�

�
��
�
�
��
�
��
�
�

�
�
��
�
�
�
�
��
�

�
�
�
��
�
�
��
�
��
�
���
�
�
��

�
�
�
	



�
�
�
�
�
�
��
�
�
�
	

�
�
�
�

��
�

�
�
�
�
��
��
�
	
	


��
�

�
��
��
�
��
��
�
��
��
�
��

�
��

��
��

�

�
�
�
�
�
��
�
�
� 
�!
�
��
�
��
�
�

�
"
#
$
�
��
%
��
�
�
��
��
&

�
�
�
�

��

�&
��
�
��
�
�
�"
#

�
"
#
�
��
�
�
�
�
��
�
�

�
'
�
�
�
�

��
�
�
��
�
�

�
(
�
)
���
*
��
�
��
��
�
�
�
�

��
�
�
�
�
�
�

�
+
�
���
��
�
�
�

��
�
�
��
�
��
�
�
�
�

��
�
�
�
�
�
�

�
,
�


�)
�
�

�
��
)
�
�
�

�
-
�.
�
��
)
�
�)
�
�

�
��
)
�
�
�

�
�
��
�
�
�
��
�
�+
��
�
��
�
�


�
�
//

�
�
��
�
�
�
�

��
�
��
�
��
�
&
�!
//



�
�
�
�
�
�
��
�
�
�
	

�
�
�
�

��
�

�
�
�
�
��
��
�
	
	


��
�

�
��
��
�
��
��
�
��
��
�
��

�
	�


	
��

�
�

��
��

�
��

�

�
-
��
�
��

��
#
�#
�
��
�
�
��
�
�
#
�

�
+
��

��
�
#

�
��
�
�
�#
�
��
0
1
��
�
���
#
�
��
��
�
�
��
�
�

1
2
2
1
��
�
��
�
�
��
�
�
�
�
��
�
�
�
�
�
��
�

�
�

��
�

�
�

�
+
��

��
��.
�
��
)
�
�)
�
�

�
��
)
�
�
��
.�
�
)
�-
�
�
�

�
3
*
�
��
)
�
�
�
��

��
�
�
�
)
���
*
��
�
��
��
�
�
�
�

��
�
�

1
2
2
�
�

�
4
�
��
�
�
��
�
�*
��
�
�
�
�
�
��
�
��
��
�
�
��
��

��
�

��
�
��
�

�
��
�
�
�
�
��
�
�
��
��
�
�
�*
��
�
�
�
�
�
��
�
��
�.
�
�
��
��
�

�



�
�
�
�
�
�
��
�
�
�
	

�
�
�
�

��
�

�
�
�
�
��
��
�
	
	


��
�

�
��
��
�
��
��
�
��
��
�
��

�
��

�
��

�
��

��
��

�

�


�
�

��
��

��
�

��
�

�
�
�

��
�
�
�5
6
�
��
�
�
�
��
��
�
�#
�#
�
��
�
�

��
��.
�
��
)
�
�

�
(
*
��
��
�
��
��
�
��
�
�
�
�
��
�
*
�
��
�

��
*
�
��
��
7
�
��
�
�
�

�
4
�
��
��
��
��
�
�
�

�
�
��
��
��
��
�
�
��
��
��
��
��
��
��
��
��
��
��
��
��

�
8
�
&
�*
�
�

��

��
��
��
��
��
��
��
��
��
��
��
��
��

−
+

Λ
→

Λ
�

�
�

−
+

Λ
→

Λ
�

�
�



�
�
�
�
�
�
��
�
�
�
	

�
�
�
�

��
�

�
�
�
�
��
��
�
	
	


��
�

�
��
��
�
��
��
�
��
��
�
��

�
�

��

�

�
�

��
��

��
��

��
�

1
�
(
�
)
�
��
�
�
��
�
�
��
��.
�
��
)
�
�

�

��
)
�
��
�
�


�
�
(
�
)
�
�9

�
�
�
:
�
�
�
�
�
�

�
�
�
�
�
�
�

�
,
�


��

�
�

�
�
��

�
�

�

�
-
�.
�
��
)
�
��

�
��
�
�
��

�
�

�
!
�
�
�
�
��
�
�
�
�
�
�
;

�
�

�
��
 !

"
#

�$
%

&
'�
�

%
&
�
(
)
�

�

�
��

�
�

$%
&

'
�

%
&
�
�
�
�

�

�
�

�
�*

!
$�

��
�
�

�
�

�
��

�
$�

(
�
�
�!

$�
��

�
�

�
+
,

!
'�
+
*

!
'�
�

-
.
+
+
��

� 
/0

/�
�

�
��
�
��
�
��
	
�

�
�


Λ ΛΛΛ
�

�
�
�
��
�



�
�
�
�
�
�
��
�
�
�
	

�
�
�
�

��
�

�
�
�
�
��
��
�
	
	


��
�

�
��
��
�
��
��
�
��
��
�
��

�
�

��
��

�
��

�
�
�
�&
�

�<
�

��
��


��
.�
�
�

�
�
�
*
��
��
.�
�
�
�
�
��
�
�
�

�
��
�
��
�
.�

��
�
�
��
��
�
�
��

&
�
�%

=
�

��
��

��
)
�
�
��
�>
>>

5
+
�
?

�
�
*
@�
3
A	


	


1
	
	

�/
��
��
�
��
�
�

�!
	
��
�
�
�4
!
+
�'
�
�
��
��
)
�
�

�
��
)
�
�
�

�/
�

�
$

�
$

��

�
ττ
Λ

�
�

�
�
�

�
��
�
�
	�

�
�

�
�

�


�
�
�
��
�

�
�
�
�&
�

�<
�

��
��


��
.�
�
�

�
�
�
*
��
��
.�
�
�
�
�
��
�
�
�



�
�
�
�
�
�
��
�
�
�
	

�
�
�
�

��
�

�
�
�
�
��
��
�
	
	


��
�

�
��
��
�
��
��
�
��
��
�
��

�
�


��
��

��
��

��
�

�
�

��
�


��
��

�
�

�
��

��
��

��
�

��
��

��
�

�
�
��
�
�
��
��
�
��
�
��
�
�

B
�
�
�

��
�
	
��
�
��
	
��
��
��

�

��
�
�
�

��
�
�
��
�

B
�
��
�
��
�
��
��
��
�

��
�
��
�
��
�
�

��
��
�
�
�
��
��
�
�
��
�
��
�
��
�



�
�
�
�
�
�
��
�
�
�
	

�
�
�
�

��
�

�
�
�
�
��
��
�
	
	


��
�

�
��
��
�
��
��
�
��
��
�
��

�
�

�
��

�

��

��
�

�
��

��
�

��
�

�
�
�
�
�
��
�
�
��

��
�%
�
��
��
�.
�
�
��
��
��
#
�
��
�
��
��
��
��
�
�

�

�
C
�
��
�D


E
��
�
�
�
�

��
�
�
��
#
��

�
F
�
�
��
.�
#
��
�
�
��
�

;�
�
	
��
�
G
��
�

��
�
�
��
Λ #
��
Ξ

#
��
�
//

�
�
�
�;

�
C
�1
	
H
��
�
��
�
�
�

�
!
�.
.�
�
�
��
��
�
�.
��
�
��
��
�
��
#

�
��
�#
��
�
�
�
�
��
��
�
��
��
Λ
#
D
�1
	
E
��
Λ
#
I
J
�

$+
+

#
�

σ
→

�
�

/�
��$+

+
�
#

�
�
�
�

�

�
�
�
�

�
�

�
�

1
2

3

σ
µ

µ
−
−

→
≈

→
�



�
�

��

�

 !
�


��
"

��

�

 �
�

#
�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

�
$

���
��

��
��


�
�

��
�


��
��

�
��

�
��

��
��

�
�
�
��
��
3
*
�
��
)
�
�
�
��
�
�
�
��
��
�
��

��
�
�
��
�
.

Λ
→

Λ
ψ

�
�

��
 
	
��
	
�
��
!
	


"�
#�
�
$
%�

&
'

]
2

 c
a

n
d

id
a

te
 m

a
s

s
 [

G
e

V
/c

b
Λ

5
.3

5
.4

5
.5

5
.6

5
.7

5
.8

5
.9

  2
Events/6 MeV/c

05

1
0

1
5

2
0

2
5

3
0

3
5

1
0
.3

±
)=

8
8
.6

b
Λ

N
(

-1
C

D
F

 R
u

n
 I

I 
P

re
li

m
in

a
ry

 2
2

0
 p

b

Λ 
ψ

 J
/

→
B

Λ
F

it
 P

ro
b

: 
2
3
.3

%
 

��
 
	
��
	
�
��
!
	


"�
#�
�
$
%�

&
'



�
�

��

�

 !
�


��
"

��

�

 �
�

%&
�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

�
$

���
��

��
��


�
�

��
�


��
��

�
��

�
��

��
��

��
 
	
��
	
�
��
!
	


"�
#�
�
$
%�

&
'

�
�
�
��
�
��
�(
�
�
�
)

*
�
+
��

�
��
	
��
�
 
��
�
�
�
�

�
�
�
�
�
�
�
�
�
��
�
�



�
�

��

�

 !
�


��
"

��

�

 �
�

%%
�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

�
$

���
��

�
�

��
�

��
�

��
��

�
��

��

  
(G

e
V

)
 p

s
K

M
2

2
.1

2
.2

2
.3

2
.4

2
.5

5
0

0

1
0

0
0

 R
u

n
 I
I 
P

re
li
m

in
a
ry

∅
D

R
ig

h
t 
S

ig
n
 M

u
o
n

W
ro

n
g
 S

ig
n
 M

u
o
n

  
(G

e
V

)
π 

Λ
M

2
2

.1
2

.2
2

.3
2

.4
2

.5

5
0

1
0

0

1
5

0

2
0

0
 R

u
n

 I
I 

P
re

li
m

in
a

ry
∅

D

R
ig

h
t 

S
ig

n
 M

u
o

n

W
ro

n
g

 S
ig

n
 M

u
o

n

+
+

Λ
→

Λ
π

�
�

�
	

�

�
→

Λ+



�
�

µν
µ−
+ Λ

→
Λ

,
�
+
	
��
��
�
�
��
��
�
�
��
�-

�
	

�
��
-
�
�
��
�
��
�
��

�
�	
�
�

�
�
�
�
�-

��
	
��
��
��
�

�
�	
�
�

�
�
�

4 �
�
�
��
�
��
�
	


�
�
�
��


�
�

�

5



�
�

��

�

 !
�


��
"

��

�

 �
�

%'
�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

Λ #
Λ #

Λ #(
��

�

�


�
�

��
�


��
��

�
��

�
,
�


�)
�
�

�
��
)
�
�
�

�
-
�.
�
��
)
�

�
�
��
�
�
�
��
�
�.
��
�
��
�
�


�
�
��
�
��
��
�K



�
�

��

�

 !
�


��
"

��

�

 �
�

%)
�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

�
 
!
�
��
�!

�
�
��
	�
!
�

�

]
2

 c
a
n

d
id

a
te

 m
a
s
s
 [

G
e
V

/c
b

Λ

5
.3

5
.4

5
.5

5
.6

5
.7

5
.8

5
.9

  2
Events/6 MeV/c

05

1
0

1
5

2
0

2
5

3
0

3
5

1
0
.3

±
)=

8
8
.6

b
Λ

N
(

-1
C

D
F

 R
u

n
 I
I 
P

re
li
m

in
a
ry

 2
2
0
 p

b

Λ 
ψ

 J
/

→
B

Λ
F

it
 P

ro
b

: 
2
3
.3

%
 

(
�

�
$(��

�
$(��

6�
�
�
�
7

�
$

�
�
�

��
��

��
�
�

�
�

±
±

=
Λ !

�

��
�
��
�
�
�
�Λ ΛΛΛ

�
-
	


�-

�
	

�
��
-
�
�
��
��
��
�
�
�+
�
��
�
�)
))

±
=



�
�

��

�

 !
�


��
"

��

�

 �
�

%*
�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

+
��

�
��

�
�

��
�

��
�


�
�

�
��

�

�
��

�
�

�
8

⋅
=

=
r

λ
τ

9
�

�0
��

��

�
/�

��
/�

.
�/
�
�

$�
/:

�
� 

��
��

1
:
�

�
�
�
� 

��
;�

�

9
�

�0
��

��

�
/�

��
/�

.
�/
�
�

<
/0

.
 �
��

��
.
��

�
��

��
=

� 
/;

��
/0

��

 /
1
� 

/�
�
�
�
�;

/�

<
/:

�
� 

��
� 

��
�/

�
�

�������������

��
�

)�
6
=

τ
��

�
6�

(
=

τ

⊗

,
�
�
�
�
;
�
��
�
�
��
��
�

(
+

+

�
�
�
%
�
��
�
�
�
��
L
�



�
�
�
�
��
�
�
�
��
�
�



�
�

��

�

 !
�


��
"

��

�

 �
�

%,
�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

�
$

���
��

��
�

�
-%

.

M1
N�
�
��
��
�
�
�
�
�
�
��
�
��
��
�
�
��
�
��

�
�
�


�
�
��


�
�

�

�
.

�
�

��
��

��
�
�

�
$

�
>

�
�

�
$

(
(

�
�

(
(

�
�

�
(

�
�

±
=

+ −
τ

+
��

��
)
�
�

�
��
)
�
�
��
��
��
�.
�
���
��
�
�
�

��
�
�
��
�
�

�
�
�
�
�
��
�
�
�
�
�
��
>>
>

�
.

�
$

7�
�
(

�
$

��
)
�
�

�
$

(�
�
�

��
�
)

��
��

��
�
�

��
�

±
=

Λ
+ −



�
�

��

�

 !
�


��
"

��

�

 �
�

%/
�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��



�
�

��

�

 !
�


��
"

��

�

 �
�

%0
�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

!

�

��
�

��
��

�

��

��
�

��



�
�

��

�

 !
�


��
"

��

�

 �
�

%1
�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

+
��
)
�,
4
;�

1
�O


P
	
�	
H

+
��
)
��
!
?
;�

1
�Q
R
P
	
�R
2
H

�
$

(
(

�
�

�
$

�
�

�
�

�
$

�
?

�
�

?
(

�
�

�
$

�
$

�
��

�
�

��
��

��
�
�

�
�

�
�

�
�

�
�

�

�
±

±
±

=
→

Λ
→

Λ
×

−
+

−
+

Λ

ππ

σσ

�
$���

�
$>��

�
$)��

)�)
�

$

�
$

�
�
�

�
�

��
��

��
�
�

�
�

�
�

�
�

�
�

+
±

±
±

=
→

Λ
→

Λ
−

+

−
+

ππ

�
>
)

�
�

(
>
7

�
�

�
�

$

�
�

$

��

��

±
=

≈
>>

Λ
Λ

�
�

�

�

��

�
�

�

�
�

�
�

�

σσ
�


�
)
��
�
;

��
!
?
�S
	
R
�

��

��

��

�
$

�
$

�
$

�
$

�
�

$

�
�

$

�

�

�
�

�

�
�

�
�

�
�

�

��

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�

�
�

�

Λ

Λ
++

−
+

−
+

Λ
×

×
→

Λ
→

=
→

Λ
→

Λ
×

>>

εε

ππ
π

ππ

σσ

@
��

0
��
�
��

;/
�A

B
�

�
C

(
�
>
D
�
7
$�

��
��

B
%

�
C

6
7
�
D
)
(
$�

��
��

!

�

��
�

��
��

�

�

��
�

��
�Λ ΛΛΛ

 
/

Λ ΛΛΛ "
π πππ



�
�

��

�

 !
�


��
"

��

�

 �
�

%#
�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

�
��
�
��
�
	


�
�
�	
�
	
�
��

��
��
��
��


��

��
��

��
�
�

�
�
�

�
�
�

�
�
��
�
� 
!
"
�

��
�
�

�"
��
!
��
#�

�
�
�

��
�
�

�

�
�

��

εε ×  
 

−
=

−

�
$

��
�

�
$

�
$

(�
�

�
$

��
)

��
(
�

�
$

�
$

6�
�

��
(

$
�
�

�
�

��
��

��
�
�

�

�

�
�

�
�

±
±

±
=

Λ
→

Λ
Λ

→
Λ

+ −
−

+

−
+

πν
µ

µ

!

�

��
�

��
��

�

�

��
�

��
�%

��
�

�2
!

�
��

(
)��

$
�

$
�
7

�
�

>
�

�
�

�
$

�
�

�
�

�
?

�
�

��
��
��
!
�

%
��
��

��
�
�

�
�

�
�

+ −
−

+
⊕

±
=

Λ
→

Λ
π

(
) �

��
$

$)�
>

�
$

�
$

(�
�

��
?

�
$

��
�

��
�

−
+

+ −
−

+
Λ

→
Λ

±
±

=
Λ

→
Λ

π
ν

µ
µ

�
�

�
�

�
��
��

��
�
�

�



�
�

��

�

 !
�


��
"

��

�

 �
�

'
&

�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

3
�

�

��

��



�Λ
$
�

�
�

�
�

��
��

�
�
��
�
��
��
�
�
M�
N;

�
�
��
�Λ

#
I
*
T
�U
�1
�R
@1
�2
�V
1
	
@O

�
�
��
�Λ

#
I
*
*
�U
�	
�Q
@1
��
�V
1
	
@O

�

�
�


�	
��

�

�
��
�
�
�
�
�
��
��
�
�
�
�
��

�
-
�
��
�
�4
�
��

�
)
)
�
��
��

�

C
�1
	
E
��
�
3
*
�
�
��
�
��
�#
@

#
�
��
�
�


�
�
��
�
��
�

#
�

��
��)
��
.�
�
)

�
-
�
�
5

�
�
'
�Λ

#
→
*
T
��
W
�

	
3
1
	
@O
�
�2
	
E
�

�
�
'
�Λ

#
→
*
π�
�W
�

	
3
1
	
@O
�
�2
	
E

��
�

�
7
�

$
�
�

(
(

�
$

�
�

&
�
�

�
�

�
−

×
<

→
Λ

-'
.�

4
�

��
��

5�
6�

��
 �

�
�

	 
�7

/
)

�&
0

*
&

&
%5

'
&

&
%



�
�

��

�

 !
�


��
"

��

�

 �
�

'
%

�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

!
88

�

�

�
��

��
�

�

0
1
2
�0
3 &
�
�

�
� 
�
�
��


��
��

��
��
-
�
�

	

�
�
�
	
�	
��
�
�	
��

))
)

B
0
�-

�

�
�
�
�
�
�
��
�

�
�
�


��
�
�

�+
�
��
��

�	
�
��

�
�
�
��
�
��
�
��
�
�
�
�
�	
��

�0

0
�-

�

�
�
�
�
�
�
��
�

�
�
�


��
�
�

�+
�
��
��

�	
�
��

�
�
�
��
�
��
�
��
�
�
�
�
�	
��

�0

44
"0"0

��
"0"0


5�5�

BB
�
�
+
�-

�
�
�
�
�+
��
�
��
��
�
�
�
��
��
�
��
��
�
�

��
�-

	


%+
��
��

%0
6

�
�
+
�-

�
�
�
�
�+
��
�
��
��
�
�
�
��
��
�
��
��
�
�

��
�-

	


%+
��
��

%0
6

(
)

�

(

E
(

(
�

�
(
6
>

>
6

�

(
)
��

6
�6

)
�7

�
�

�
�

�

�
�

�
�
�

�

=
±

±

∆
−

=
±

±



�
�

��

�

 !
�


��
"

��

�

 �
�

'
'

�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

#
�
!
��
�
$�


�"
��
�
"�
�
��
�
��
%
"�
��
�
��
��
��
�

�
�
→
!
//
µν

(
)

(
)

(
)

�
E�

�
(

�
E�

E

�
(

4
$(

>(
��

'
$(

>�
��

5

4
$(

>(
��

'
$(

>�
��

5

��
(?

�
��

�(
�

��
�?

?
�

�
�
�

�
�




�
�

�
�

�

µν

π
+
−

→
⊗

→

=
±

±

(
)

F
G�

��
�A

�(
��

�
��

�
)�

6σ
±

�
�

→
!

//
µν

!

//
→
!
/T

(



�
�

��

�

 !
�


��
"

��

�

 �
�

'
)

�
�
�
��
��
�
�
�
�
��
�
��
��
��
��
�
	�
��
�
��
��
�
��

3
��

�
�


�

�
�
��
�
��
�
.�
�
�
&
��
�

�
��

�.
��
)
��
�
�
�
��
�
�
��
�
��
�
�

Λ #
#
�
��
�
�

�
�
�

��
)
�


�)
�
�

�
��
)
�
�
�

�
+
��

��
��.
�
��
)
�
��
�
�.
�
���
��
�
�
�

��
�
�
��
�
��
�
�
�
�
�
�

�
�
��
�
�
�
��
�
�.
��
�
��
�
�

�#
�
�.
��

��
��
)
�
�)
�
�

�
��
�

�
,
�
��
��
�
�*
��
*
�
��
��
�
�
;

�
!
��
�
�
��
��.
�
��
)
�
��
�
��
�
�)
�
�

�
��
)
�
�
��

H$
�

�
��

H$
%

�
�

�
C
��
�
�
�#
�#
�
��
�
�

��
�
�
�
��
�
��

K

�
4
!
+
��
�
�
�!
	
��
��
��
�
�
%
��
�
�.
�
�&
�
��
��
�
��
�
�
��
�#
�
��
�

��
��
�#
�

��
%
�
�
&
��
�
�
�
��
.�
��
�
�#
�#
�
��
�
�

��
�


