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

COMPASS

1
2−∆Σ ∆ <L >G ++=1

2− z

=∆Σ +∆u ∆dv v   sea  +)(

�� �� � � � � �! " #

$ % � � ! &' �( &% � )! %

* *

+, - ./0 12 13 4 576 89 2 0 : 2 9 3 1/ ;9 < =

>? @AB CDE FE GB A H >I JK L LM F D D C @ FN C GO F?

P �Q � � � 	� � �� 
 � � � R 
 	
 �S 
 �
 � T � � �VUQ � � �� � �� � � �� � � � 	� � W� � X Y � �� � � X � �Z [ � � � �

\ ]^_ `a bdc edf_ gh idj k l b k l lm

n o^ g pqr ps f ot uvw x bdy ]z ^ q

TQ �{ | |} ~d� �d� | �d� |} � �� 
 	� �� ��



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

�� ! % � � # � �( ! & � #

LA� O�� O? M D �� O �A C� �� � A GN O A � 	 O
 A N A ? M A C� �� � A GN �

�
� � ��� � �� � ��� � � �

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

��� � �� � ��� � � �

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

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

� � � ��� � � � � ��! � �#" $ ��� �#% � � � " &$ � � � % � '� �

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

0 1 ��� � � 2 1 � � �

3 4 / 8 5�6 12 < 8 <9 . 2 7 8 2 9 <9 . 2 ;: ;<>= ? : ;<A@CB DCEB 8/ 1 F . . /G =IH 2 .J 2

3 K 9L 1/ 1 2 9 1 8 ; = 6 6 1 </ = . / 9 5 9 2 8G G = J 8 ; F / . F . ; 1M 9 2N

O, 4 / 8 2 H 7 8 / <P QR ST UWV X = ;, O 1 < <, YZ [\ @^] _` _ D] a]

3 4 9 / ; < J 8 ; 8 ; 1M 9 2 b6 cN Y, + M 13 8 P QR ST UWV X = ;, O 1 < <, Y [d _ @ ] _ _d D _ [,

3 6 1 8 2 9 2 5 7 8G F X = ;9 9 ; / 1 ; 8G < ; 7 ./ < X 1 M 1 8 < 1/ . 2 < 8/ 5 1 < 9 2 O e f c K 13 1 2 J 9 < X . 8 <

X 8 M / . 2 9 M 1 2 <9g 9 8 <9 . 2

TQ �{ | |} ~d� �d� | �d� |} � �� 
 	� �� ��



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

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

3 � X 1 g / ; < 6 . 6 1 2 < . 7 ��� � 8 < ��� = ] \� 1 � � @ V O Y d a  @ Z \ \  D ` DN

!#" � � �
$&%

" � 2 � �(' )*,+ $ �' -+ . / � 01 02' 3 01 0 04 �657+ 7 � 3 01 0 04 ��8 9: � 3 01 0 02 �65 ; 57 �

3 � X 1 5 . 8G . 7 < X 1 6 1 8 ; 8 / 16 1 2 <N

! 1=< �
$ �#" 0 1 ��� � � " 2 1 ��� � � 2 �

3 c .6 > 9 2 9 2 5 J 9 < X 8? 9 8G 9 X 8/ 5 1 ;@ A 8 2 M @ B

" &0 � " &2 � 4 !C" � �' D ! 1 � '' D+ .

� �#" 5 � " &5 � �' D �+ . � ! 1 �

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

d∆
+u∆

-0.3

-0.2

-0.1

0

0.1

0.2

8=avΓ ⇒
s∆s=∆=d∆=u∆if 

)s∆s+∆+2(8=avΓ
⇒ d∆=-u∆if 

Assumptions

=-0.09s∆s+∆
 = 0.5858a

3 � . M 9 ; <9 2 5 8 9 ; X > 1 <J 1 1 2 G 9 5 X <E 8 3 ./ F ; = 6 6 1 </ 9 9HG @JI KL= I KE = I M= I KM D 8 2 MF 8 ; = 6 6 1 </ 9 9G @JI KL= NI KE D ; 9 1 2 8/ 9 . ; < X 1 F / 1 99 ;9 . 2 OP QSR TI M U I KM T 9 ; 2 1 1 M 1M

TQ �{ | |} ~d� �d� | �d� |} � �� 
 	� �� ��



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

* &� � � � � �� ! % � � # � �( ! & � # U � � � N

3 K 1 8 < 1/ . 2 M 8 < 8 Z \ \ Z �Z \ \ a 8/ 1 8 ; 1 M

3 - 9 2 16 8 <9 9 9 8 < ; @ K� b / 1 5 9 . 2 DN

�� � ] � 1 �� � \ �] R � R \ � _

3 � . X 8 M / . 2 9 M 12 <9g 9 8 <9 . 2

3 c 8 / / 12 < 7/ 8 5�6 1 2 < 8 <9 . 2 / 1 5 9 . 2N B � \ �Z

3 � . 8 3 . 9 M 86 > 9 5 8 9 < = > 1 <J 1 12 ; 1 9 . 2 M 8/ =

	 8 2 M < X 1 ; 9 8 < < 1/ 1 M 	 5 8 2 M ; 8 F F / 1 ; ;

9 . 2 </ 9 > 8 <9 . 2 7/ .6 M 9L / 8 9 <9 3 1 13 12 < ;N

B R \ �` 


3 4 9 2 8G ; < 8 <9 ; <9 9 ;N

�
� = [\�� ] \�� � ��� = Z 
� ] \� � ��� @ �
� � ��� D�� Z \ �

x  
-210 -110 1

 
dh+

A

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

COMPASS 

HERMES

SMC COMPASS

PRELIMINARY

x  
-210 -110 1

 
dh-

A

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

COMPASS 

HERMES

SMC COMPASS

PRELIMINARY

�� �� � ��  d� �d� � �d� �� ! �" #$% &' &(



�� � &' � & ��� � $ �� 	 # �� $ 
% � � 
 # ' �$ #
 �� �� ! � �

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

� ��  ! " ��  # $&% % '() * '#  ) '+ # ' " (, , - (  *! �� �

�� � . /
/10 � 2 �� 0 � �� 34 5 *(6 � . 798 � :; < 78 =

: :

78 >:; < 78 >: :
. 7?8 =

7@8 >

� A! B) *! C * BED ' 5GF C  ! - ' % '  # + ) ' " *! + ! B, D  ) *H ' " 'I B ') *% '! (J A! B)  C( * C ' 5 *( *#

, - (  *! ' "K ) , % (6 ')  ( *, L = M L > C, ) ) ' C( ' " - $ (6 ')  ( *, , K  C C ' B (  ! C '#N

F . 78 =
7O8 > . L = MQP =

L > MQP > �

� R6 ' ') ) , ) *# *! S ') # 'D $ B) , B, ) ( *, !  D (, 2 L > 0 L = 3J R6 + # ! , B) ' C *# *, !  ( # %  D D

T 56 ') ' L > U L =J R6 ' TWV *! ( ') S  DN X � X XY Z T Z X � [J

21\ � > = 3^] _ L > < L =

2 L > 0 L = 3 ]

�� �� � ��  d� �d� � �d� �� ! �" #$% &' &(



�� � &' � & ��� � $ �� 	 # �� $ 
% � � 
 # ' �$ #
 �� �� ! � �

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

x  
-210 -110 1

h+
/N

h-
N

0

0.2

0.4

0.6

0.8

1

un
m

ea
su

re
d

No acceptance correction

With acceptance correction

COMPASS
PRELIMINARY

� �, ) (6 '  C C ' B (  ! C ')  ( *, (6 'K + D D C6  *! , K � � # *% + D  ( *, ! 2# B ' C() , % ' ( ') < (6 '

#  % ' C+ ( #  # K , ) "  (  3 5 *(6 " 'K  + D ( �� � R � # ' ( ( *! � # 5  # ", ! '

� R6 ' '	 ' C(  ( 6 * �6 T "+ ' (, (6 ' (6 ' # , D '! , * "  C C ' B (  ! C ' 2 5 '  
 ') '	 ' C( 5 *(6

(6 ' ! ' 5 � � � �� � � # , D '! , * " 3

�� �� � ��  d� �d� � �d� �� ! �" #$% &' &(



�� � &' � & ��� � $ �� 	 # �� $ 
% � � 
 # ' �$ #
 �� �� ! � �

� �� �� � � �� � �� � �

x  
-210 -110 1

 
h+

 -
 h

-
A

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

COMPASS

PRELIMINARY

� �, % *!  ! ( C, ! () * -+ ( *, ! # (, (6 ' # $ # ( '%  ( * C ') ) , ) N

� �, ! () * -+ ( *, ! # K ) , % - '  % B, D  ) * H  ( *, ! � � � (  ) � ' ( B, D  ) *H  ( *, ! � � � " *D + ( *, !

K  C(, ) � � " ' B, D  ) * H  ( *, ! K  C(, ) � � * S ' *! (, (  D X � X� 	 �

� 
 B B ') D *% *( K , ) (6 'K  D # '  # $% % '() $N Z X � � 	 \ � 2
�� P � 3

�� �� � ��  d� �d� � �d� �� ! �" #$% &' &(



�� � &' � & ��� � $ �� 	 # �� $ 
% � � 
 # ' �$ #
 �� �� ! � �

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


x  -210 -110
0

0.1

0.2

0.3

0.4

0.5

0.6 (x)v xu

(x)v xd

(x)u x

(x)d x
 xs(x)

2=10 GeV2MRST04 at Q

� �, ) + ! B, D  ) * H ' " � � � � � � � � R X�

5  # C6 , # '! 2 . � � � R X
 3

� � ] . / X� ' � ]

� � � 2 T 3 < � � � 2 T 3 .

� > = 2 T 3 	
� � � 2 T 3 < � � 2 T 3 �

�) , -D '% N  D D B, *! ( # 6  S '

" *	 ') '! ( � ]

x  
-210 -110 1

) v
d∆

+ vu∆
x(

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

COMPASS

PRELIM
INARY

�� �� � �� �d� �d� � �d� �� � ��  !" #$ #%



�� � #$ � # ��� � ! �� 	  �� ! 
" � � 
  $ �!  
 �� �� � � �

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


� �  D + '# , K � � � �� � � � ] S  ) $ *! (6 '

)  ! � ' / 0 [ X � ' � ]

� � !  D, �, + # D $ (, ��� �  !  D $ # *#N

� � ��� �� � ! "$# � � ��� �� � "

% & � �(') * ��� � �+� ! "-, � �') * ��� �� � " .

/ 01 23 4 25 6879 7: 2;9 <= 7 ; < >?@

ACBD E F GH 5 2 IJ >9 <7 ? K

LHM HN 7O 79 9 > 7 ? 5 PH Q7 4 4 > ; K R1 S 4H

P 2O H G TU �WV X XY " XZ[ X\ ]H

��^ 7 4 25 >? _ _ R 6879 7: H >` I I "
x

-210 -110

〉2
Q〈

0

10

20

30

40

50

60

70

COMPASS
PRELIMINARY

x  -210 -110

) v
d∆

+ vu∆
x(

0

0.05

0.1

0.15

0.2

0.25 2=1.5 GeV2Q

2=60 GeV2Q

ab cd e

�� �� � �� �d� �d� � �d� �� � ��  !" #$ #%



�� � #$ � # ��� � ! �� 	  �� ! 
" � � 
  $ �!  
 �� �� � � �

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

� 
 ! B, D  ) * H ' " # '  C, ! () * -+ ( *, ! (,

� ]  ( 6 * �6 T S  ! *# 6 '#

� �, # *( * S *( $ C, ! " *( *, ! # N


 � � 
 Z �4 
 ��� � 
 Z � �

� �, ! # ()  *! *! � � � � � � � � � �

 !  D $ # '# N �� � . � � � . � � . X

 ( T � X � � x  
-210 -110

)+
4s

d
+u

)+
10

(
v

+
d

v
5(

u

)+
4s

d
+u

10
(

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

� � (  ( *# ( * C  D ') ) , ) \ � � *# K  C(, ) _ Y # %  D D ')  # C, % B  ) ' " (, \ � 8 � =8 � �

C, ! # ()  *! ( ��� � . X *# ' �+ * S  D '! ( (, + #  � ', K ��� �) '# + D ( # N

� � � < � � � . �Y
�
�� � 2 T 4 � ] 3

2 / 0 /� �� � �
�

�
 � �� � < � � � � < 

� � �

� � < �� � � �

�� �� � �� �d� �d� � �d� �� � ��  !" #$ #%



�� � #$ � # ��� � ! �� 	  �� ! 
" � � 
  $ �!  
 �� �� � � �

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

�	� 


x  
-210 -110 1

) v
d∆

+ vu∆
x(

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

From diff asymmetry
 d

1
From Inclusive g
DNS fit (prediction)

COMPASS

PRELIM
INARY

� � �	
 � � � 
� � � 
�
 �� 

 � � � 
 � 
� � � � � 
 �	 � 

 � � � � � � �

� � � � � � �� � 
 � �
 �� 

 � ��� �� 
 � � � ���  � ! "$# �
 �
 � 
 � 
 � � % &

� ' ( ( � � �
 	
 
� � � 
 � �� � � � � � � � 	 	 � 
� �� )* � +-, .0/ !1 !

� � � � � � �� � 
 �
 �� �� �
 2 � � � 
 �� 3 456 
 � � � � � � � � 
� � � ( ( � � �
 	
 
 � �

7 8:9<; = > 9 ; ? @ >BA C 89 D > 9; D @

EF GHI I J KML Nd�I Nd�I J O �P QRST UT V



�� �T U�T ��� � R �� 	 Q �� R 
S � � 
 Q U �R Q
 �� �� O G G

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

x   
-210 -110 1

) v
d∆

+ vu∆
x(

-0.4

-0.2

0

0.2

0.4

0.6
), MRST04v+d

v
x(u

EF GHI I J KML Nd�I Nd�I J O �P QRST UT V



�� �T U�T ��� � R �� 	 Q �� R 
S � � 
 Q U �R Q
 �� �� O G G

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

x   
-210 -110 1

) v
d∆

+ vu∆
x(

-0.4

-0.2

0

0.2

0.4

0.6
), MRST04v+d

v
x(u

SMC 98

EF GHI I J KML Nd�I Nd�I J O �P QRST UT V



�� �T U�T ��� � R �� 	 Q �� R 
S � � 
 Q U �R Q
 �� �� O G G

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

x   
-210 -110 1

) v
d∆

+ vu∆
x(

-0.4

-0.2

0

0.2

0.4

0.6
), MRST04v+d

v
x(u

SMC 98
HERMES 05

EF GHI I J KML Nd�I Nd�I J O �P QRST UT V



�� �T U�T ��� � R �� 	 Q �� R 
S � � 
 Q U �R Q
 �� �� O G G

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

x   
-210 -110 1

) v
d∆

+ vu∆
x(

-0.4

-0.2

0

0.2

0.4

0.6
), MRST04v+d

v
x(u

SMC 98
HERMES 05

), DSNvd∆+vu∆x(

EF GHI I J KML Nd�I Nd�I J O �P QRST UT V



�� �T U�T ��� � R �� 	 Q �� R 
S � � 
 Q U �R Q
 �� �� O G G

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

x   
-210 -110 1

) v
d∆

+ vu∆
x(

-0.4

-0.2

0

0.2

0.4

0.6
), MRST04v+d

v
x(u

SMC 98
HERMES 05

), DSNvd∆+vu∆x(

COMPASS

EF GHI I J KML Nd�I Nd�I J O �P QRST UT V



�� �T U�T ��� � R �� 	 Q �� R 
S � � 
 Q U �R Q
 �� �� O G G

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

x  
-210 -110 1

)d
x

v
d∆

+ vu∆(

0.
7 x∫

0

0.1

0.2

0.3

0.4

0.5

0.6

2=10 GeV2SIDIS+DIS, Q
s∆s=∆=d∆=u∆

d∆=-u∆

un
m

ea
su

re
d

0.7

0.006
∫ 0.07(stat.)±)dx=0.40vd∆+vu∆(

COMPASS
PRELIMINARY

2=10 GeV2SIDIS+DIS, Q

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

d∆
+u∆

-0.3

-0.2

-0.1

0

0.1

0.2

8=avΓ ⇒
s∆s=∆=d∆=u∆if 

)s∆s+∆+2(8=avΓ
⇒ d∆=-u∆if 

Assumptions

=-0.09s∆s+∆
 = 0.5858a

� � � � 
 �
 � � 

 � � � � �	 � � 	 � � �� � � � �
 � � � � � �
 � � � �	 5 
 
 ���

� � 8:9 = � > 9 ? � @ ?� � �� � ��

�6 � � � � 

 	 � 
 � �� � � �5 � � �5 � � �5 �
 �� � + ./ !1 ! �� � � � � �	 
 � �� � 2 � � � � 	 	 � 
�
 �

� � � �� � � � �
 �

EF GHI I J KML Nd�I Nd�I J O �P QRST UT V



�� �T U�T ��� � R �� 	 Q �� R 
S � � 
 Q U �R Q
 �� �� O G G

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

��� � �� �	� 
A � � �
 � � � ��� � 
 � � �

� � �A � � ��� �� �� �� � � � ��� �� �� � � �

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

)* + � * � �, �� �% �! �� & % � , �$- � ' �$ � "' �$ � & �� � &� ( �$ � & ' �$ �- ' �$ �� ( �$ � �,

�. � /0 � � �� � � & �� " # � �$- �' �$ � "' �$ �, �� � �, �$ � ' �$ �- ' �$ �� ( �$ � � "

16 2 3 5 3 � 4 356 7 85 � 3 4 39 : 8; <= 3> � < 8 2 8 2 3

; 5 56 ? @ 8 <9 = 9 A BC �ED � F 5 G ? ? 3 8 4 < H 5 3 ; I

JLK MON J K PN J QN JK Q

16 2 3 �R 3S T 5 5 > ; 8 ; � <= H 76 5 < U 3 9 4 5 3 ? <WV

<= H 76 5 < U 3 � � 3 4 3 = 9 86 5 3> <= 8 2 3X 	 5 
 8Y

1 Z9 4 8 2 3 �R 3 S T 5 5 U ; 76 3 9 A JLK M � J K P

[]\ ^ > ; 8; � 3 4 36 5 3> � _ ` a 3 4 49 49 = b c

x  -210 -110
-0.1

-0.05

0

0.05

0.1

0.15

0.2

0.25

0.3
(x)vu∆ x

(x)vd∆ x

(x)u∆ x

(x)d∆ x
s(x)∆ x

2=10 GeV2DNS at Q

EF GHI I J KML Nd�I Nd�I J O �P QRST UT V



�� �T U�T ��� � R �� 	 Q �� R 
S � � 
 Q U �R Q
 �� �� O G G
�� � � �

1 T 
 45 8 3 U ; 76 ; 8 <9 = 9 A 8 2 3 @9 7; 4 <� 3> U ; 7 3 = H 3 �6 ; 4� > <5 8 4 < :6 8 <9 = J M � � J P �

A 49 ? �R 3 S T 5 5 � ; 5 @ 4 35 3 = 8 3>

16 2 3 > 36 8 3 49 = > ; 8; � ` `� V� ` `� � 3 4 36 5 3> Y6 2 3 ; = ; 7 G 5 <5 9 A� ` `� > ; 8 ; <5 <=

@ 49 � 4 3 5 5

16 2 3 > <	 3 4 3 = H 3 ; 5 G ? ? 3 8 4 G ; @ @ 49 ; H 2 A9 46 = <> 3 = 8 < 
 3> 2 ; > 49 = 5 9 A9 @ @9 5 < 8 3

H 2 ; = � 3 5 � ; 5 6 5 3 > 89 3
 8 4; H 8 J M � � J P �

1 5 8 49 = � <= H 4 3 ; 5 3 <= 8 2 3 @ 4 3 H <5 <9 = ; 8 5 ? ; 7 7 U ; 76 3 5 � ; 5 H9 ? @ ; 4 3> 89 5 3 � 4 3 56 7 85

� : G A; H 89 4�� � �

1 X 	 5 @ ; 4; ? 3 8 4 <� ; 8 <9 = � < U 3 5 56 H H 35 5 A6 7 @ 4 3> < H 8 <9 = A9 49 6 4 > ; 8; Y

BC �ED � F 5 G ? ? 3 8 4 < H 5 3 ; 5 H 3 = ; 4 <9 <5 > <5 A; U9 4 3>

EF GHI I J KML Nd�I Nd�I J O �P QRST UT V


