
!"#$%&'(#$)$
!"#$%&'()!)#*&%#+,-./00#+!(('$!1'*2!"

!" !"# #$%&'()*)!

!"#$%&'"%'%()$*#%+,,'-")'% ./"*)$012%)&'*! !

("/320-)/$*)$*45654*#- 789:;44



!"#$%&'"%'%()$*#%+,,'!")'% -./01*)$*/232/*#"'*4')$5 ,'#%6"'7 %)$8'9::;<
)$*(#"!)86=#"

>?==)$%#%+,,'!")'% <*7)@#7"?$#%+,,'!")'% <*/)&'"%#%+,,'!")'%
ABCDB/* -( !#"5'!<*9EF;*G'HI8*4'#, 1
>JDK0//* -( <*7*!#"5'!<*LM:*G'HI8*4'#, 1
NO#4 -! A'<*;FM*G'HI8*4'#, 1

P?"*! ! <! " <*" ! <" " <" #<# ! <# " <*# #<$ % "'='&#$!*)$P?",#!)?$*?$*$68='?$%!"68!6"'#$7*QQ%

!"#$%&'$()*+&' ,)-&.- /012$.&+,)3-4')5
8@#=='$5)$5,'#%6"','$! R*=?S%!#!)%!)8%#$7*@)5@*4#8T5"?6$7

46! HD*("?768!)?$*)%#$*)$!'"'%!)$58@#$$'=
%()$UL<*VWV*%()$*7'$%)!+,#!")W
),(?"!#$! )$%)5@!%?$*!@'*P"#5,'$!#!)?$ ("?8'%%

$%&'#()*&'+'#,-./.#0*')1!)2 3

!"#$%&#$"'

!"#$%&'"%'%()$*#%+,,'-")'% ./"*)$012%)&'*! !

("/320-)/$*)$*45654*#- 789:;44

4-5#36378#79#$:*'%#3637



!"#$%&'"%'%()$*#%+,,'!")'% -./01*)$*/232/*#"'*4')$5 ,'#%6"'7 %)$8'9::;<
)$*(#"!)86=#"

>?==)$%#%+,,'!")'% <*7)@#7"?$#%+,,'!")'% <*/)&'"%#%+,,'!")'%
ABCDB/* -( !#"5'!<*9EF;*G'HI8*4'#, 1
>JDK0//* -( <*7*!#"5'!<*LM:*G'HI8*4'#, 1
NO#4 -! A'<*;FM*G'HI8*4'#, 1

P?"*! ! <! " <*" ! <" " <" #<# ! <# " <*# #<$ % "'='&#$!*)$P?",#!)?$*?$*$68='?$%!"68!6"'#$7*QQ%

!"#$%&'$()*+&' ,)-&.- /012$.&+,)3-4')5
8@#=='$5)$5,'#%6"','$! R*=?S%!#!)%!)8%#$7*@)5@*4#8T5"?6$7

46! HD*("?768!)?$*)%#$*)$!'"'%!)$58@#$$'=
%()$UL<*VWV*%()$*7'$%)!+,#!")W
),(?"!#$! )$%)5@!%?$*!@'*P"#5,'$!#!)?$ ("?8'%%

$%&'#()*&'+'#,-./.#0*')1!)2 ;

!"#$%&#$"'

!"#$%&'"%'%()$*#%+,,'-")'% ./"*)$012%)&'*! !

("/320-)/$*)$*45654*#- 789:;44

4-5#36378#79#$:*'%#3637



!"#$%&'"%'%()$*#%+,,'!")'% -./01*)$*/232/*#"'*4')$5 ,'#%6"'7 %)$8'9::;<
)$*(#"!)86=#"

>?==)$%#%+,,'!")'% <*7)@#7"?$#%+,,'!")'% <*/)&'"%#%+,,'!")'%
ABCDB/* -( !#"5'!<*9EF;*G'HI8*4'#, 1
>JDK0//* -( <*7*!#"5'!<*LM:*G'HI8*4'#, 1
NO#4 -! A'<*;FM*G'HI8*4'#, 1

P?"*! ! <! " <*" ! <" " <" #<# ! <# " <*# #<$ % "'='&#$!*)$P?",#!)?$*?$*$68='?$%!"68!6"'#$7*QQ%

!"#$%&'$()*+&' ,)-&.- /012$.&+,)3-4')5
8@#=='$5)$5,'#%6"','$! R*=?S%!#!)%!)8%#$7*@)5@*4#8T5"?6$7

46! HD*("?768!)?$*)%#$*)$!'"'%!)$58@#$$'=
%()$UL<*VWV*%()$*7'$%)!+,#!")W
),(?"!#$! )$%)5@!%?$*!@'*P"#5,'$!#!)?$ ("?8'%%

$%&'#()*&'+'#,-./.#0*')1!)2 <

!"#$%&#$"'

!"#$%&'"%'%()$*#%+,,'-")'% ./"*)$012%)&'*! !

("/320-)/$*)$*45654*#- 789:;44

4-5#36378#79#$:*'%#3637



! !!

!

"

#

! $

" %&' (

" "
" #

! $
#%

$

$%

&&
'

/232/*8"?%%*%'8!)?$P?"*HD*("?768!)?$*)$*!@'*?$' U(@?!?$'W8@#$5'#(("?W),#!)?$
!"#$$%&''#()(*+,-&./ 0(123!"#!45556(7785586

*+',(- ./0%1,0'"%2('0$3*$,/4

! " !" # !$ %&' ()

!#!$! %* &+! &+! ' $$
( ) * +,+

-./ 0 !! 1 0 " 2 3 , "" - + ./0 ' $$ 1 ' 4 * 2 1 +,+
-./ 0 !! 2 0 " - + ./0 ' $$ * ' 4 1 3

!"##$%&'&())*+,( +,+
-./ 0 !! 1 0 " 2 3 4 55

6 6 777899:;<

-$.*,&/'&())*+,( +,+
-./ 0 !! 2 0 " 4 85+

= 6 99>;?@!AB:CDE

$%&'#()*&'+'#,-./.#0*')1!)2 94-5#36378#79#$:*'%#3637



! !!

!

"

#

! $

" %&' (

" "
" #

! $
#%

$

$%

&&
'

/232/*8"?%%*%'8!)?$P?"*HD*("?768!)?$*)$*!@'*?$' U(@?!?$'W8@#$5'#(("?W),#!)?$
!"#$$%&''#()(*+,-&./ 0(123!"#!45556(7785586

*+',(- ./0%1,0'"%2('0$3*$,/4

! " !" # !$ %&' ()

!#!$! %* &+! &+! ' $$
( ) * +,+

-./ 0 !! 1 0 " 2 3 , "" - + ./0 ' $$ 1 ' 4 * 2 1 +,+
-./ 0 !! 2 0 " - + ./0 ' $$ * ' 4 1 3

$%&'#()*&'+'#,-./.#0*')1!)2 =4-5#36378#79#$:*'%#3637

.*0+", )*&"%&',*/ *12*0+*3+"/4'.* "22"&$+*/'%3/&)'##*, !"##$%&/'&())*+,$*& 56,6+#*'3$%78-/)*&"%&
!"#"$%&'( )*+,-./0/1 2344*,-&0/(567894-:;<$=

hz
0.2 0.4 0.6 0.8

 h
+

X
! "u a

0.5#

0

0.5

+$

-$

0$

(GeV/c)
T

p
0.5 1 1.5

+
X

}
- h

+
 h

! "
a{

u

0.5#

0

0.5

hz
0.2 0.4 0.6 0.8

+
X

±
 h

! "u a

0.5#

0

0.5

 MC+$
 MC-$
 MC+K
 MC-K

(GeV/c)
T

p
0.5 1 1.5

+
X

}
- h

+
 h

! "
a{

u
0.5#

0

0.5

 MC+$

 MC-$

>/$<(?0(;5-@;/-(5?=1&(A$-:

! " #$%&$!'(') #$*&$+,-./0123#$4&$
+'565758(, #$!&$95'(38#$
!"# :; <=>?@A;# >;B>?>

&0B5<-B=;5$-C!-(:>=$:$50B0(;5;@-0D$-E1B501:-:$?DB5(?B=&0/(567894-:;<$=
,>?%%@!*AB1C)*1)%@:D%A*'+)E?#F?A*G12

$%&'()* +*( ,'-../0..1-/ ! !

"

!"##$%&'&())*+,( +,+
-./ 0 !! 1 0 " 2 3 4 55

6 6 777899:;<

-$.*,&/'&())*+,( +,+
-./ 0 !! 2 0 " 4 85+

= 6 99>;?@!AB:CDE



$%&'#()*&'+'#,-./.#0*')1!)2 H

!"#$%&&' ()* +,)*-.,/ 0(,'!12234*')4/'&35,.*)*6++,0.3,* 71.'" ! 34'&898&

!"#$%&%'(")"#*+$,**-./' -#"# 0."1,-#10%"*,1,%&#1

4-5#36378#79#$:*'%#3637



I

!"#$%&'()**$ #+,#-./#01

+&,+(-.-%,/ 0-12
0%3145&.-216&7738-%1,-

4-5#36378#79#$:*'%#3637 $%&'#()*&'+'#,-./.#0*')1!)2

9 :&;-461%,-6(-;$-%&2-.6
166+-(<=>?(@A@

9 1$$%38-4&.(!BBC

9 615&.,4161(D&.7-)**)
2E3. 1.4(+14%3.0-12D
D$-76%373$/
A%&2153::
@FGF@(H&6+(I(J4K$L(1.4(M(J$L($3'1%&N-461%,-6D
GO<@
$3'1%&N-4G%-''9P1..

()(*+((, -./.- #0&'1%2012345"3&0$126627#20"'



0.2 0.4 0.6 0.8 1 1.2
z

0

0.2

0.4

0.6

0.8

610!

co
un

ts

preliminary COMPASS

10< 5< 0 5 10 15 20
)(GeV missE

0

0.1

0.2

0.3

610!

co
un

ts preliminary COMPASS

$%&'#()*&'+'#,-./.#0*')1!)2 J

" ! %'1'0-)/$

P6==*9:L:*>JDK0//*7#!#*%'!*8?=='8!'7S)!@*!"#$%&'"%'=+(?=#")X'7("?!?$%-YA! 1*6%'7

67"$)().+ -)8)*+9&.
; <;;= > ? > ; <@A B* C ) DEFGH * A I C JDEFGH* A ; <) > K> ; <L

:35'&.- -)8)*+9&.
MF#

C ; <) AMF$
C ; <) ANF#G C ; <) DEFGOANF$G C ; <) DEFGO

%!#"!)$5*P"?,*!@'*L@*%#,(='%*S'*@#&'*46)=!*%#,(='%*P?"**! ! ! " &! ! ! ! &! " ! " (#)"%
:35'&. ;39' -)8)*+9&.
' $%&& ( ) *+, -.//.012+0+314
56) 7 8 7 569: P"#8!)?$#='$'"5+ ?P*!@'*(#)" ; < ; ' H = ; ' I

56> 7 ?( 7 @65 *+, AB !"#$%&'"%',?,'$!6, ?P*!@'*(#)" CD) < CD*) = CD+)
56): 7 E '' 7 ) 65 FGHAI + )$&#")#$!,#%%

0 0.5 1 1.5 2 2.5 3
)/c(GeV TP

0

0.2

0.4

0.6

0.8

610!

co
un

ts

preliminary COMPASS

4-5#36378#79#$:*'%#3637



0.5 1 1.5 2
)2 /c(GeV hhM

0

0.2

0.4

0.6

0.8

1

610!

co
un

ts preliminary COMPASS

76

P6==*9:L:*>JDK0//*7#!#*%'!*8?=='8!'7S)!@*!"#$%&'"%'=+(?=#")X'7("?!?$%-YA! 1*6%'7

67"$)().+ -)8)*+9&.
; <;;= > ? > ; <@A B* C ) DEFGH * A I C JDEFGH* A ; <) > K> ; <L

:35'&.- -)8)*+9&.
MF#

C ; <) AMF$
C ; <) ANF#G C ; <) DEFGOANF$G C ; <) DEFGO

%!#"!)$5*P"?,*!@'*L@*%#,(='%*S'*@#&'*46)=!*%#,(='%*P?"**! ! ! " &! ! ! ! &! " ! " (#)"%
:35'&. ;39' -)8)*+9&.
' $%&& ( ) *+, -.//.012+0+314
56) 7 8 7 569: P"#8!)?$#='$'"5+ ?P*!@'*(#)" ; < ; ' H = ; ' I

56> 7 ?( 7 @65 *+, AB !"#$%&'"%',?,'$!6, ?P*!@'*(#)" CD) < CD*) = CD+)
56): 7 E '' 7 ) 65 FGHAI + )$&#")#$!,#%%

#"

$"
$#

J#<*K#<*#$7*K+ #"'*&)%)4)='

=#"5'*4#8T5"?6$7*6$7'"*!@'*J# ('#T
% #*"'8)(' P?"*!@'*,'#%6"','$! ?P*!@'*J#

#%+,,'!")'% )%$''7'7

4-5#36378#79#$:*'%#3637 $%&'#()*&'+'#,-./.#0*')1!)2

" ! %'1'0-)/$



#%+,,'-"+ '<-"#0-)/$ ("/0'32"'

D6-$D:3%(6+-(-;6%176&3.M@#D:3%(&.7'ED&8-(%"

&Q 2-1DE%-6+-(M@#(3:(6+-(+R+9$1&%D&.(6+-(&.81%&1.621DD(%-,&3.3:(6+-(#" &$%
&'( ) !

&&Q-81'E16-(6+-(#" :%176&3.&.(6+-(&.81%&1.621DD(%-,&3.3:(6+-(#" ' &

&&&Q2-1DE%-6+-(0175,%3E.4(M@#(:%32(6+-(D&4-(%-,&3.D ( $%*+,
&'( ) !

&8QDE06%1766+-(0175,%3E.4(M@#(63(3061&.6+-(:&.1'#" M@#(

( $%
&'( ) ! )

*
' &

+&$%
&'( ) ! , * , ' & ( $%*+,

&'( ) ! -

P Q !;==(5&,-F(A$/&

$%&'#()*&'+'#,-./.#0*')1!)2 774-5#36378#79#$:*'%#3637



D6-$D:3%(6+-(-;6%176&3.M@#D:3%(&.7'ED&8-(%"

&Q 2-1DE%-6+-(M@#(3:(6+-(+R+9$1&%D&.(6+-(&.81%&1.621DD(%-,&3.3:(6+-(#" &$%
&'( ) !

&&Q-81'E16-(6+-(#" :%176&3.&.(6+-(&.81%&1.621DD(%-,&3.3:(6+-(#" ' &

&&&Q2-1DE%-6+-(0175,%3E.4(M@#(:%32(6+-(D&4-(%-,&3.D ( $%*+,
&'( ) !

&8QDE06%1766+-(0175,%3E.4(M@#(63(3061&.6+-(:&.1'#" M@#(

( $%
&'( ) ! )

*
' &

+&$%
&'( ) ! , * , ' & ( $%*+,

&'( ) ! -

P Q !;==(5&,-F(A$/&

$%&'#()*&'+'#,-./.#0*')1!)2 734-5#36378#79#$:*'%#3637

#%+,,'-"+ '<-"#0-)/$ ("/0'32"'



$%&'#()*&'+'#,-./.#0*')1!)2 7;

%!#$7#"7*>JDK0//*,'!@?7%#((=)'7 P?"*!@'*'W!"#8!)?$?P*!@'*
#%+,,'!")'% !"#$%&'($!)**&+$,-. &*+

U'&'$!% S)!@*&'"!)8'%)$*!@'*!@"'' !#"5'!*8'==%S)!@*?((?%)!'*
(?=#")X#!)?$%8?,4)$'7 )$*?"7'" !?*,)$),)X' %+%!',#!)8'PP'8!%
U#%+,,'!")'% 'W!"#8!'7 P?"*'#8@?P*!@'*L9*('")?7%?P*7#!#*
!#T)$5#$7*!@'$8?,4)$'7

M*4)$%)$*L<*; #$7*D" #$7

S < G

.

4-5#36378#79#$:*'%#3637

'<-"#0-)/$ /.*#%+,,'-")'%



0.5 1 1.5 2
)2 /c(GeV hhM

0

0.2

0.4

0.6

0.8

1

610!

co
un

ts

I II III IV
preliminary COMPASS

$%&'#()*&'+'#,-./.#0*')1!)2 7<

S < G

M 56): 7 N'' AOFGHAI +P7 56: Q
MM 56R57 N'' AOFGHAI +P7 569@
MMM>65Q7 N'' AOFGHAI +P7 >6QQ
MH >6QQ7 N'' AOFGHAI +P7 ) 65

#"

' "

' #

&.81%&1.621DD(%-,&3.D

.

4-5#36378#79#$:*'%#3637

%!#$7#"7*>JDK0//*,'!@?7%#((=)'7 P?"*!@'*'W!"#8!)?$?P*!@'*
#%+,,'!")'% !"#$%&'($!)**&+$,-. &*+

U'&'$!% S)!@*&'"!)8'%)$*!@'*!@"'' !#"5'!*8'==%S)!@*?((?%)!'*
(?=#")X#!)?$%8?,4)$'7 )$*?"7'" !?*,)$),)X' %+%!',#!)8'PP'8!%
U#%+,,'!")'% 'W!"#8!'7 P?"*'#8@?P*!@'*L9*('")?7%?P*7#!#*
!#T)$5#$7*!@'$8?,4)$'7

M*4)$%)$*L<*; #$7*D" #$7*<$')=9&.- 9.$9.(3'93.+,3--

R

'<-"#0-)/$ /.*#%+,,'-")'%



$%&'#()*&'+'#,-./.#0*')1!)2 79

2!10 1!10
x

0.04!

0.02!

0

0.02

0.04

)" ! S# +
hh#

si
n(

U
T

a

 < 0.94)2 /c(GeV /
hh

0.60 < M

0.4 0.6 0.8

z

0.04!

0.02!

0

0.02

0.04

0.2 0.4 0.6 0.8 1 1.2

)/c(GeV TP

0.04!

0.02!

0

0.02

0.04 preliminary COMPASS

)$7)8#!)?$P?"*#*(?%)!)&'*>?==)$%*
#%+,,'!"+ #! )$!'",'7)#!'* ; #$7*
%,#==*D) )$*!@'*J# "'5)?$

4-5#36378#79#$:*'%#3637

!"##$%&'(&)**+,-) ."-' / ! / - /($-&(&.0%1,$"%".' 02'1 (%3'2%$%',4+'
#" -+5$"%



2!10 1!10 x

0.05!

0

0.05

)" ! S# +
hh#

si
n(

U
T

A

 < 0.52)2 /c(GeV /hh0.35 < M

2!10 1!10 x

0.05!

0

0.05

)" ! S# +
hh#

si
n(

U
T

a

 < 0.94)2 /c(GeV /hh0.60 < M

2!10 1!10 x

0.05!

0

0.05

)" ! S# +
hh#

si
n(

U
T

A

 < 1.22)2 /c(GeV /hh1.02 < M

2!10 1!10
x

0.05!

0

0.05

)" ! S# +
hh#

si
n(

U
T

A

 < 3.00)2 /c(GeV /hh1.22 < M

0.4 0.6 0.8
z

0.05!

0

0.05

0.4 0.6 0.8
z

0.05!

0

0.05

0.4 0.6 0.8
z

0.05!

0

0.05

0.4 0.6 0.8
z

0.05!

0

0.05

0.2 0.4 0.6 0.8 1 1.2
)/c(GeV TP

0.05!

0

0.05

0.2 0.4 0.6 0.8 1 1.2
)/c(GeV TP

0.05!

0

0.05

0.2 0.4 0.6 0.8 1 1.2
)/c(GeV TP

0.05!

0

0.05

0.2 0.4 0.6 0.8 1 1.2

)/c(GeV TP

0.05!

0

0.05

0.5 1 1.5 2
)2 /c(GeV hhM

0.05!

0

0.05
preliminary COMPASS

0.5 1 1.5 2
)2 /c(GeV hhM

0.05!

0

0.05

0.5 1 1.5 2
)2 /c(GeV hhM

0.05!

0

0.05

0.5 1 1.5 2

)2 /c(GeV hhM

0.05!

0

0.05

$%&'#()*&'+'#,-./.#0*')1!)2 7=

"'5)?$%M#$7*MMM-4#8T5"?6$71R
%),)=#"#$7*8?,(#!)4=' S)!@*X'"?

3. 028$"'

J# "'5)?$R*)$7)8#!)?$P?"*#*(?%)!)&'*
>?==)$%*#%+,,'!"+ #! )$!'",'7)#!'*
; #$7*%,#==*D)

4-5#36378#79#$:*'%#3637

!"##$%&'(&)**+,-) ."-' / ! / - /($-&(&.0%1,$"%".' 02'1 (%3'2%$%',4+'
."0- *(&&'-+5$"%&



D6-$D:3%(6+-(-;6%176&3.M@#D:3%(&.7'ED&8-(%"

&Q 2-1DE%-(6+-(M@#(3:(6+-(+R+9$1&%D&.(6+-(&.81%&1.621DD(%-,&3.3:(6+-(#" &$%
&'( ) !

&&Q-81'E16-(6+-(#" :%176&3.&.(6+-(&.81%&1.621DD(%-,&3.3:(6+-(#" ' &

&&&Q2-1DE%-(6+-(0175,%3E.4(M@#(:%32(6+-(D&4-(%-,&3.D ( $%*+,
&'( ) !

&8QDE06%1766+-(0175,%3E.4(M@#(63(3061&.6+-(:&.1'#" M@#(

( $%
&'( ) ! )

*
' &

+&$%
&'( ) ! , * , ' & ( $%*+,

&'( ) ! -

P Q !;==(5&,-F(A$/&

$%&'#()*&'+'#,-./.#0*')1!)2 7H4-5#36378#79#$:*'%#3637

#%+,,'-"+ '<-"#0-)/$ ("/0'32"'



0.5 1 1.5 2

)2 c(GeV/ hhM

0

200

400

600

800
310!

co
un

ts

total
background
signal

preliminary COMPASS

 = 0.180sf

!"#$%"&'#()$!"#$*&+,-.(/01$12%!.2*/!2(02%!&,#0 ).(3$
!"#$" # " # # " $ " $ 12%!.2*/!2(04

25$" # " # # " $ " $ !"#$$12%!.2*/!2(02%0(.3&627#120$
$ %%%&'( )*+ , - &

225$!"#$%+&6#1" # " # # " $ " $ 12%!.2*/!2(02%%/*!.&+!#1
).(3$!"#$" # " $

!"#$%&'()*+&%!,&-.!&/(0)($-#$)$1&!!#+2&!"$!"#$%.3$/1$
!",## ,#*)!&4&%!&05,#&!67&'(#, 1.(0!&/(%1/,$/ ! *0! *0"

2225$!"#$%2-0&6).&+!2(02%+&6+/6&!#1*8$+(/!20- !"#$%2-0&6
82#61%20$.#-2(0 .. &%

$1 )
2' (

( ) * ) +

$%&'#()*&'+'#,-./.#0*')1!)2 7I

#"

' " ' #

')-48+&%$,3.> +)-+-

8#&'#!R*',()")8#= ,'!@?7
%#,' ("?8'76"'*P?"*#==WIXIK.*4)$%

4-5#36378#79#$:*'%#3637

0#1021#-)/$/.*-='* %)>$#1."#0-)/$



$%&'#()*&'+'#,-./.#0*')1!)2 7J

<TUA#@@(31%(242"'15

4-5#36378#79#$:*'%#3637

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

610!

co
un

ts 0.003 < x < 0.013

 = 0.182sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0
0.05
0.1

0.15
0.2

610!

co
un

ts 0.013 < x < 0.02

 = 0.179sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts 0.02 < x < 0.032

 = 0.175sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

610!

co
un

ts 0.032 < x < 0.05

 = 0.177sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts 0.50 < x < 0.13

 = 0.182sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

50

100

310!

co
un

ts 0.13 < x < 0.07

 = 0.185sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts 0.30 < z < 0.35

 = 0.143sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

0.1

0.2

610!
co

un
ts 0.35 < z < 0.40

 = 0.156sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

0.1

0.2

0.3

0.4

610!

co
un

ts 0.40 < z < 0.50

 = 0.171sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts 0.50 < z < 0.65

 = 0.188sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

0.05

0.1

0.15

610!

co
un

ts 0.65 < z < 0.80

 = 0.209sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

20

40

310!

co
un

ts 0.80 < z < 0.95

 = 0.376sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts

) < 0.10c(GeV/ /T0.0 < P

 = 0.137sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts

) < 0.35c(GeV/ /T0.10 < P

 = 0.167sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.05

0.1

0.15

0.2

610!

co
un

ts

) < 0.55c(GeV/ /T0.35 < P

 = 0.184sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts

) < 0.75c(GeV/ /T0.55 < P

 = 0.194sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0
0.05

0.1
0.15
0.2

610!

co
un

ts

) < 1.0c(GeV/ /T0.75 < P

 = 0.200sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.05

0.1

0.15

610!

co
un

ts

) < 4.0c(GeV/ /T1.0 < P

 = 0.210sf

!"#$%&#$'(')*#+,*"$-(&.)/&0#$'(#/ &")1(0#$'( ')*$2*%2*&0



$%&'#()*&'+'#,-./.#0*')1!)2 36

1$8'&390&:#$"'$';<$'1"9;=+>+?@

D&,.1':%176&3.:1
103E6!VW
%&D-DH&6+(NK(E$(63(XVW
-#%'W('8!'7 <*'F5F*)$*!@'*%!")$5

P"#5,'$!#!)?$ ,?7'=1

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

610!

co
un

ts 0.003 < x < 0.013

 = 0.182sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0
0.05
0.1

0.15
0.2

610!

co
un

ts 0.013 < x < 0.02

 = 0.179sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts 0.02 < x < 0.032

 = 0.175sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

610!

co
un

ts 0.032 < x < 0.05

 = 0.177sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts 0.50 < x < 0.13

 = 0.182sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

50

100

310!

co
un

ts 0.13 < x < 0.07

 = 0.185sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts 0.30 < z < 0.35

 = 0.143sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

0.1

0.2

610!
co

un
ts 0.35 < z < 0.40

 = 0.156sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

0.1

0.2

0.3

0.4

610!

co
un

ts 0.40 < z < 0.50

 = 0.171sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts 0.50 < z < 0.65

 = 0.188sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

0.05

0.1

0.15

610!

co
un

ts 0.65 < z < 0.80

 = 0.209sf

0.5 1 1.5 2
)2 c(GeV/ hhM

0

20

40

310!

co
un

ts 0.80 < z < 0.95

 = 0.376sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts

) < 0.10c(GeV/ /T0.0 < P

 = 0.137sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts

) < 0.35c(GeV/ /T0.10 < P

 = 0.167sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.05

0.1

0.15

0.2

610!

co
un

ts

) < 0.55c(GeV/ /T0.35 < P

 = 0.184sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.1

0.2

0.3

610!

co
un

ts

) < 0.75c(GeV/ /T0.55 < P

 = 0.194sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0
0.05

0.1
0.15
0.2

610!

co
un

ts

) < 1.0c(GeV/ /T0.75 < P

 = 0.200sf

0.5 1 1.5 2

)2 c(GeV/ hhM

0

0.05

0.1

0.15

610!

co
un

ts

) < 4.0c(GeV/ /T1.0 < P

 = 0.210sf

2!10 1!10
x

0

0.1

0.2

0.3

0.4

sf

0.4 0.6 0.8
z

0

0.1

0.2

0.3

0.4

0.2 0.4 0.6 0.8 1 1.2

)c(GeV/ TP

0

0.1

0.2

0.3

0.4 preliminary COMPASS

4-5#36378#79#$:*'%#3637

!"#$%&#$'(*')*#+,*"$-(&.)/&0#$'(#/ &")1(0#$'( ')*$2*%2*&0

<TUA#@@(31%(242"'15



D6-$D:3%(6+-(-;6%176&3.M@#D:3%(&.7'ED&8-(%"

&Q 2-1DE%-(6+-(M@#(3:(6+-(+R+9$1&%D&.(6+-(&.81%&1.621DD(%-,&3.3:(6+-(#" &$%
&'( ) !

&&Q-81'E16-(6+-(#" :%176&3.&.(6+-(&.81%&1.621DD(%-,&3.3:(6+-(#" ' &

&&&Q2-1DE%-(6+-(0175,%3E.4(M@#(:%32(6+-(D&4-(%-,&3.D ( $%*+,
&'( ) !

&8QDE06%1766+-(0175,%3E.4(M@#(63(3061&.6+-(:&.1'#" M@#(

( $%
&'( ) ! )

*
' &

+&$%
&'( ) ! , * , ' & ( $%*+,

&'( ) ! -

P Q !;==(5&,-F(A$/&

$%&'#()*&'+'#,-./.#0*')1!)2 374-5#36378#79#$:*'%#3637

#%+,,'-"+ '<-"#0-)/$ ("/0'32"'



$%&'#()*&'+'#,-./.#0*')1!)2 33

0175,%3E.4(1D/22-6%/S,) -./
0123 JJ ! 3 K" 4

1%&6+2-6&72-1. 3:(1D/22-6%&-D&.(
%-,&3.D41.4(444

0175,%3E.4(73.6%&0E6&3.(63(6+-(
1D/22-6%/(&.(6+-(#" %-,&3.

S,)
0123 L <

>
T0

UV,)
0123 L W > WT0 S,) -./

0123 L X

2!10 1!10
x

0.05!

0

0.05

)" ! S# +
hh#

si
n(

U
T

,b
g

A

 < 0.52)2 /c(GeV /
hh

0.35 < M

 < 1.22)2 /c(GeV /
hh

1.02 < M

0.4 0.6 0.8

z

0.05!

0

0.05

0.2 0.4 0.6 0.8 1 1.2

)/c(GeV TP

0.05!

0

0.05
preliminary COMPASS

2!10 1!10
x

0.04!

0.02!

0

0.02

0.04

)" ! S# +
hh#

si
n(

U
T

,b
g

)A s
(1

-f

0.4 0.6 0.8

z

0.04!

0.02!

0

0.02

0.04

0.2 0.4 0.6 0.8 1 1.2

)/c(GeV TP

0.04!

0.02!

0

0.02

0.04 preliminary COMPASS

4-5#36378#79#$:*'%#3637

?#0@>"/2$3*7/11)$%*#%+,,'-"+



$%&'#()*&'+'#,-./.#0*')1!)2 3;

%9.38$?&889.-3->,,)+'> %&'$Y5

)$7)8#!)?$P?"*#*(?%)!)&'*#%+,,'!"+
=#"5'*#! %,#==*D)

-?$=+%!#!#!)%!)8#=6$8'"!#)$!'%<*Z060 < 56) Z0787P

<3''&.D1D/22-6%/&.(6+-(#" %-,&3.(
&$%

&'( ) ) ) ! ) , - 3

2!10 1!10
x

0.04!

0.02!

0

0.02

0.04

)" ! S# +
hh#

si
n(

U
T

a

 < 0.94)2 /c(GeV /
hh

0.60 < M

0.4 0.6 0.8

z

0.04!

0.02!

0

0.02

0.04

0.2 0.4 0.6 0.8 1 1.2

)/c(GeV TP

0.04!

0.02!

0

0.02

0.04 preliminary COMPASS

2!10 1!10
x

0.2!

0

0.2

0.4

)" ! S# +
hh#

si
n(

U
T

A

0.4 0.6 0.8

z

0.2!

0

0.2

0.4

0.2 0.4 0.6 0.8 1 1.2

)/c(GeV TP

0.2!

0

0.2

0.4 preliminary COMPASS

4-5#36378#79#$:*'%#3637

7/11)$%*#%+,,'-"+ ./"*" !



$%&'#()*&'+'#,-./.#0*')1!)2 3<

%9.38$?&889.-3->,,)+'> %&'$Y5

)$7)8#!)?$P?"*#*(?%)!)&'*#%+,,'!"+
=#"5'*#! %,#==*D)

-?$=+%!#!#!)%!)8#=6$8'"!#)$!'%<*Z060 < 56) Z0787P

/01#233$#4%$&55$!)*-(+$)(*

>?==)$%*#%+,,'!"+ P?"*" ! &" "

9.59*3+9&.$%&'$&;;&-9+)$
?&889.-3->,,)+'9)-$%&'$Y5

2!10 1!10
x

0.2!

0

0.2

0.4

)" ! S# +
hh#

si
n(

U
T

A

0.4 0.6 0.8

z

0.2!

0

0.2

0.4

0.2 0.4 0.6 0.8 1 1.2

)/c(GeV TP

0.2!

0

0.2

0.4 preliminary COMPASS

4-5#36378#79#$:*'%#3637

>?==)$%*#%+,,'!"+ P?"*" #

678173$967#G3H3434I4G4

7/11)$%*#%+,,'-"+ ./"*" !



$%&'#()*&'+'#,-./.#0*')1!)2 39

2!10 1!10 x

0.05!

0

0.05

) S" !
hh"

si
n(

U
T

A

 < 0.52)2 /c(GeV /hh0.35 < M

2!10 1!10 x

0.05!

0

0.05

) S" !
hh"

si
n(

U
T

a

 < 0.94)2 /c(GeV /hh0.60 < M

2!10 1!10 x

0.05!

0

0.05

) S" !
hh"

si
n(

U
T

A

 < 1.22)2 /c(GeV /hh1.02 < M

2!10 1!10
x

0.05!

0

0.05

) S" !
hh"

si
n(

U
T

A

 < 3.00)2 /c(GeV /hh1.22 < M

0.4 0.6 0.8
z

0.05!

0

0.05

0.4 0.6 0.8
z

0.05!

0

0.05

0.4 0.6 0.8
z

0.05!

0

0.05

0.4 0.6 0.8
z

0.05!

0

0.05

0.2 0.4 0.6 0.8 1 1.2
)/c(GeV TP

0.05!

0

0.05

0.2 0.4 0.6 0.8 1 1.2
)/c(GeV TP

0.05!

0

0.05

0.2 0.4 0.6 0.8 1 1.2
)/c(GeV TP

0.05!

0

0.05

0.2 0.4 0.6 0.8 1 1.2

)/c(GeV TP

0.05!

0

0.05

0.5 1 1.5 2
)2 /c(GeV hhM

0.05!

0

0.05
preliminary COMPASS

0.5 1 1.5 2
)2 /c(GeV hhM

0.05!

0

0.05

0.5 1 1.5 2
)2 /c(GeV hhM

0.05!

0

0.05

0.5 1 1.5 2

)2 /c(GeV hhM

0.05!

0

0.05

=#"5'"*'PP'8!%)$*J# "'5)?$

4#8T5"?6$7*#%+,,'!"+ =#"5'<**
8?,(#!)4=' )$*"'5)?$%M#$7*MMM

3. 028$"'

4-5#36378#79#$:*'%#3637

3$4,/"*&"5%%,#/5)'/* ' 1 ' 2 6&$/"&")1(0#$'( ')*$2*%&(7*&0 $(*#+,*
)'1/ %&""*/,-$'("



$%&'#()*&'+'#,-./.#0*')1!)2 3=

$?$U$'5=)5)4='4#8T5"?6$7*#%+,,'!"+ <*8?,(#!)4=' S)!@*!@'*#%+,,'!"+ )$
!@'%)5$#="'5)?$

B/(0D:$0(?BA$/B6$;@-0D$-B&#::$0/($&(5-/$6(;5&RB5<-RRR

!@'*P)$#=/)&'"%#%+,,'!"+ P?"*J# ("?768!)?$*)%

S,)
0123 J " 3 K <

*
9M

[ V,)
0123 J " 3 K WO> WT0PS,) -./

0123 J " 3 K

9.59*3+9&.%&'$3$;&-9+9()
3->,,)+'>

2!10 1!10
x

0.05!

0

0.05

) S" !
hh"

si
n(

U
T

,b
g

A

 < 0.52)2 /c(GeV /
hh

0.35 < M

 < 1.22)2 /c(GeV /
hh

1.02 < M

0.4 0.6 0.8

z

0.05!

0

0.05

0.2 0.4 0.6 0.8 1 1.2

)/c(GeV TP

0.05!

0

0.05

preliminary COMPASS

2!10 1!10
x

0.02!

0

0.02

0.04

0.06

) S" !
hh"

si
n(

U
T

,b
g

)A s
(1

-f

0.4 0.6 0.8

z

0.02!

0

0.02

0.04

0.06

0.2 0.4 0.6 0.8 1 1.2

)/c(GeV TP

0.02!

0

0.02

0.04

0.06
preliminary COMPASS

2!10 1!10
x

0.1!

0

0.1

0.2

0.3) S" !
hh"

si
n(

U
T

A

0.4 0.6 0.8

z

0.1!

0

0.1

0.2

0.3

0.2 0.4 0.6 0.8 1 1.2

)/c(GeV TP

0.1!

0

0.1

0.2

0.3
preliminary COMPASS

-?$=+%!#!)%!)8#=6$8'"!#)$!)'%<
Z060 < 56) Z0787P

4-5#36378#79#$:*'%#3637

/)&'"%#%+,,'!"+ P?"*" #

678173$967#G3H3434I4G4

4)&'"%*#%+,,'-"+ ./"* " !



$%&'#()*&'+'#,-./.#0*')1!)2 3H

!"#!$%&'"#&

9 <TUA#@@(+1D2-1DE%-46+-(<3''&.D(1.4(@&8-%D1D/22-6%&-D:3%(&.7'ED&8-'/
$%34E7-4#"

9 &.4&716&3.:3%(1($3D&6&8-(<3''&.D(1D/22-6%/:3%(#" K(3$$3D&6-(63(6+-(
1D/22-6%/:3%(5! K(1D-;$-76-4 :%32(234-'D

9 &.4&716&3.:3%(1($3D&6&8-(@&8-%D1D/22-6%/K(1D-;$-76-4

4-5#36378#79#$:*'%#3637


