
 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

V
 x

u

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

V
 x

d

0

0.1

0.2

0.3

0.4

0.5

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

 x
g

(x
,Q

0

0.5

1

1.5

2

2.5

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

Σ
 x

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/



 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

u
 x

0

0.1

0.2

0.3

0.4

0.5

0.6

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

d
 x

0

0.1

0.2

0.3

0.4

0.5

0.6

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

 x
s

(x
,Q

0

0.1

0.2

0.3

0.4

0.5

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

)(
x

,Q
d

+
u

)/
(

s
 x

(s
+

0

0.2

0.4

0.6

0.8

1

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/



 x  
4−10

3−
10 2−10 1−10 1

)
2

 x
c

(x
,Q

0

0.2

0.4

0.6

0.8

1

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

 x
b

(x
,Q

0

0.2

0.4

0.6

0.8

1

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

u­
d

 x

0.025−

0.02−

0.015−

0.01−

0.005−

0

0.005

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

V
­u

V
 x

d

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/



 x  
4−10

3−
10 2−10 1−10 1

)
2

 x
U

(x
,Q

0

0.2

0.4

0.6

0.8

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

 x
D

(x
,Q

0

0.2

0.4

0.6

0.8

1

1.2
 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

U
 x

0

0.1

0.2

0.3

0.4

0.5

0.6

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

D
 x

0

0.2

0.4

0.6

0.8

1

1.2
 
2 = 1.9 GeV2Q

rsfixed/
rsfree/



 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

Σ
 x

g
/

0

200

400

600

800

1000

1200

1400

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

 x
d

/u
(x

,Q

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2
 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

u/
d

 x

0

0.2

0.4

0.6

0.8

1

1.2

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

V
/u

V
 x

d

0.2

0.3

0.4

0.5

0.6

0.7
 
2 = 1.9 GeV2Q

rsfixed/
rsfree/



 x  
4−10

3−
10 2−10 1−10 1

)
2

 x
rs

(x
,Q

0.5

0.6

0.7

0.8

0.9

1

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

(x
,Q

γ
 x

0

0.2

0.4

0.6

0.8

1

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

/g
(x

,Q
Σ

 x

0

0.5

1

1.5

2

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

)
2

/g
(x

,Q
γ

 x

0

0.2

0.4

0.6

0.8

1

 
2 = 1.9 GeV2Q

rsfixed/
rsfree/



 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

V
)/

x
u

2
(x

,Q
V

 x
u

0.92

0.94

0.96

0.98

1

1.02

1.04 2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

V
)/

x
d

2
(x

,Q
V

 x
d

0.8

0.9

1

1.1
2 = 1.9 GeV2Q

rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

)/
x

g
(x

,Q
2

 x
g

(x
,Q

0.96

0.98

1

1.02 2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

Σ
)/

x
2

(x
,Q

Σ
 x

0.95

1

1.05

1.1

2 = 1.9 GeV2Q
rsfixed/
rsfree/



 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

u
)/

x
2

(x
,Q

u
 x

0.94

0.96

0.98

1

1.02 2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

d
)/

x
2

(x
,Q

d
 x

0.7

0.8

0.9

1

2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

)/
x

s
(x

,Q
2

 x
s

(x
,Q

0.8

1

1.2

1.4

1.6

1.8

2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

)(
x

,Q
d

+
u

)/
(

s
)/

x
(s

+
2

)(
x

,Q
d

+
u

)/
(

s
 x

(s
+

1

1.5

2

2 = 1.9 GeV2Q
rsfixed/
rsfree/



 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

)/
x

c
(x

,Q
2

 x
c

(x
,Q

0

0.5

1

1.5

2 2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

)/
x

b
(x

,Q
2

 x
b

(x
,Q

0

0.5

1

1.5

2 2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

u ­
d

)/
x

2
(x

,Q
u­

d
 x

0.5

1

1.5

2

2.5

3

2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

V
­u

V
)/

x
d

2
(x

,Q
V

­u
V

 x
d

0.98

1

1.02

1.04

2 = 1.9 GeV2Q
rsfixed/
rsfree/



 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

)/
x

U
(x

,Q
2

 x
U

(x
,Q

0.92

0.94

0.96

0.98

1

1.02

2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

)/
x

D
(x

,Q
2

 x
D

(x
,Q

1

1.1

1.2

2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

U
)/

x
2

(x
,Q

U
 x

0.94

0.96

0.98

1

1.02 2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

D
)/

x
2

(x
,Q

D
 x

0.9

1

1.1

1.2

2 = 1.9 GeV2Q
rsfixed/
rsfree/



 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

Σ
)/

x
g

/
2

(x
,Q

Σ
 x

g
/

0.85

0.9

0.95

1

1.05

2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

)/
x

d
/u

(x
,Q

2
 x

d
/u

(x
,Q

0.94

0.96

0.98

1

2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

u /
d

)/
x

2
(x

,Q
u/

d
 x

0.7

0.8

0.9

1

2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

V
/u

V
)/

x
d

2
(x

,Q
V

/u
V

 x
d

0.85

0.9

0.95

1

1.05

2 = 1.9 GeV2Q
rsfixed/
rsfree/



 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

)/
x

rs
(x

,Q
2

 x
rs

(x
,Q

1

1.5

2

2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

(x
,Q

γ
)/

x
2

(x
,Q

γ
 x

0

0.5

1

1.5

2 2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

/g
(x

,Q
Σ

)/
x

2
/g

(x
,Q

Σ
 x

0.95

1

1.05

1.1

1.15

1.2 2 = 1.9 GeV2Q
rsfixed/
rsfree/

 x  
4−10

3−
10 2−10 1−10 1

re
f

)
2

/g
(x

,Q
γ

)/
x

2
/g

(x
,Q

γ
 x

0

0.5

1

1.5

2 2 = 1.9 GeV2Q
rsfixed/
rsfree/



0.002

  
re

d
σ 

1

1.1

1.2

1.3

1.4

1.5

1.6 X (NC)  
­

  e→p 
­

e

 = 90   2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.002T

h
e
o

ry
/D

a
ta

0.95

1

1.05
0.002 0.003

  
re

d
σ 

0.9

1

1.1

1.2

1.3

1.4

1.5

1.6 X (NC)  
­

  e→p 
­

e

 = 120  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.002 0.003T

h
e
o

ry
/D

a
ta

0.95

1

1.05

0.002 0.003 0.004

  
re

d
σ 

0.4

0.6

0.8

1

1.2

1.4

1.6
X (NC)  

­
  e→p 

­
e

 = 150  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.002 0.003 0.004T

h
e
o

ry
/D

a
ta

0.9

0.95
1

1.05
1.1 0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5

2
X (NC)  

­
  e→p 

­
e

 = 200  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.9
0.95

1

1.05
1.1



0.01 0.1

  
re

d
σ 

1−

0.5−

0

0.5

1

1.5

X (NC)  
­

  e→p 
­

e

 = 250  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.9

1

1.1

1.2 0.01 0.1

  
re

d
σ 

1−

0.5−

0

0.5

1

1.5

X (NC)  
­

  e→p 
­

e

 = 300  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.9

1

1.1

0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5

X (NC)  
­

  e→p 
­

e

 = 400  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.9

1

1.1
0.01 0.1 1

  
re

d
σ 

1−

0.5−

0

0.5

1

1.5

X (NC)  
­

  e→p 
­

e

 = 500  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1 1T

h
e
o

ry
/D

a
ta

0.8

1

1.2



0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5 X (NC)  
­

  e→p 
­

e

 = 650  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

1

1.5
0.01 0.1 1

  
re

d
σ 

1−

0.5−

0

0.5

1

1.5 X (NC)  
­

  e→p 
­

e

 = 800  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1 1T

h
e
o

ry
/D

a
ta

0.8

1

1.2

0.01 0.02 0.1 0.2 0.3

  
re

d
σ 

0.6−
0.4−
0.2−

0

0.2

0.4

0.6

0.8

1

1.2
X (NC)  

­
  e→p 

­
e

 = 1000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.02 0.1 0.2 0.3T

h
e
o

ry
/D

a
ta

0.8

1

1.2
0.01 0.02 0.1 0.2 0.3

  
re

d
σ 

0.5−

0

0.5

1

1.5
X (NC)  

­
  e→p 

­
e

 = 1200 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.02 0.1 0.2 0.3T

h
e
o

ry
/D

a
ta

0.8

1

1.2



0.02 0.1 0.2 0.3

  
re

d
σ 

0.8−
0.6−
0.4−
0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4 X (NC)  
­

  e→p 
­

e

 = 1500 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.02 0.1 0.2 0.3T

h
e
o

ry
/D

a
ta

0.5

1

1.5 0.03 0.1 0.2 0.3 0.4

  
re

d
σ 

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8

1

1.2 X (NC)  
­

  e→p 
­

e

 = 2000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.03 0.1 0.2 0.3 0.4T

h
e
o

ry
/D

a
ta

0.8

1

1.2

0.04 0.1 0.2 0.3 0.4

  
re

d
σ 

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8

1 X (NC)  
­

  e→p 
­

e

 = 3000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.04 0.1 0.2 0.3 0.4T

h
e
o

ry
/D

a
ta

0.5

1

1.5 0.07 0.1 0.2 0.3 0.4 0.5

  
re

d
σ 

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8

1 X (NC)  
­

  e→p 
­

e

 = 5000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.07 0.1 0.2 0.3 0.4 0.5T

h
e
o

ry
/D

a
ta

0.5

1

1.5



0.2 0.3 0.4 0.5 0.6

  
re

d
σ 

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8

1 X (NC)  
­

  e→p 
­

e

 = 8000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.2 0.3 0.4 0.5 0.6T

h
e
o

ry
/D

a
ta

0.5

1

1.5
0.2 0.3 0.4

  
re

d
σ 

0.4−

0.2−

0

0.2

0.4

0.6

0.8 X (NC)  
­

  e→p 
­

e

 = 120002H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.2 0.3 0.4T

h
e
o

ry
/D

a
ta

0.5

1

1.5

0.3 0.4 0.5 0.6 0.7

  
re

d
σ 

0.4−

0.2−

0

0.2

0.4

0.6

0.8 X (NC)  
­

  e→p 
­

e

 = 200002H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.3 0.4 0.5 0.6 0.7T

h
e
o

ry
/D

a
ta

0
0.5

1
1.5

2 0.4

  
re

d
σ 

0.1−

0

0.1

0.2

0.3

0.4

0.5 X (NC)  
­

  e→p 
­

e

 = 300002H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.4T

h
e
o

ry
/D

a
ta

0.5

1

1.5



0.0001 0.001 0.01

  
re

d
σ 

0

0.2

0.4

0.6

0.8

1

1.2

1.4 X (NC)  +  e→p +e

 = 3.5 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.0001 0.001 0.01T

h
e
o

ry
/D

a
ta

0.95

1

1.05
0.0001 0.001 0.01

  
re

d
σ 

0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6
X (NC)  +  e→p +e

 = 4.5 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.0001 0.001 0.01T

h
e
o

ry
/D

a
ta

1

1.1

1.2

0.0001 0.001 0.01

  
re

d
σ 

0.2−
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6 X (NC)  +  e→p +e

 = 6.5 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.0001 0.001 0.01T

h
e
o

ry
/D

a
ta

0.9

1

1.1

1.2 0.0001 0.001 0.01

  
re

d
σ 

0.4−
0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8
X (NC)  +  e→p +e

 = 8.5 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.0001 0.001 0.01T

h
e
o

ry
/D

a
ta

1

1.1



0.0001 0.001 0.01

  
re

d
σ 

0.4−
0.2−

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8 X (NC)  +  e→p +e

 = 12  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.0001 0.001 0.01T

h
e
o

ry
/D

a
ta

0.95

1

1.05

1.1 0.001 0.01

  
re

d
σ 

0.2−
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8 X (NC)  +  e→p +e

 = 15  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.001 0.01T

h
e
o

ry
/D

a
ta

0.95

1

1.05

1.1

0.001 0.01

  
re

d
σ 

0.2−
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8 X (NC)  +  e→p +e

 = 18  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.001 0.01T

h
e
o

ry
/D

a
ta

0.95

1

1.05 0.001 0.01

  
re

d
σ 

0

0.5

1

1.5

2 X (NC)  +  e→p +e

 = 27  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.001 0.01T

h
e
o

ry
/D

a
ta

0.95

1

1.05



0.001 0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5

2
X (NC)  +  e→p +e

 = 35  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.001 0.01 0.1T

h
e
o

ry
/D

a
ta

0.95

1

1.05 0.001 0.01

  
re

d
σ 

0.5−

0

0.5

1

1.5

2 X (NC)  +  e→p +e

 = 45  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.001 0.01T

h
e
o

ry
/D

a
ta

0.95

1

0.001 0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5

2 X (NC)  +  e→p +e

 = 60  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.001 0.01 0.1T

h
e
o

ry
/D

a
ta

0.95

1

1.05 0.001 0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5

2
X (NC)  +  e→p +e

 = 90  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.001 0.01 0.1T

h
e
o

ry
/D

a
ta

0.95

1

1.05



0.001 0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5

2 X (NC)  +  e→p +e

 = 120 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.001 0.01 0.1T

h
e
o

ry
/D

a
ta

0.95

1

1.05 0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5

2 X (NC)  +  e→p +e

 = 150 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.95

1

1.05

0.01 0.1

  
re

d
σ 

1−

0.5−

0

0.5

1

1.5

2 X (NC)  +  e→p +e

 = 200 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.9

1

1.1
0.01 0.1

  
re

d
σ 

1−

0.5−

0

0.5

1

1.5

2
X (NC)  +  e→p +e

 = 250 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.95
1

1.05
1.1



0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5

X (NC)  +  e→p +e

 = 300 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.9

0.95

1

1.05

1.1 0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5

X (NC)  +  e→p +e

 = 400 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.9

0.95
1

1.05

0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5 X (NC)  +  e→p +e

 = 500 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.9

1

1.1 0.01 0.1 1

  
re

d
σ 

1−

0.5−

0

0.5

1

1.5 X (NC)  +  e→p +e

 = 650 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1 1T

h
e
o

ry
/D

a
ta

0.8
0.9

1
1.1
1.2



0.01 0.1 1

  
re

d
σ 

0.5−

0

0.5

1

1.5 X (NC)  +  e→p +e

 = 800  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1 1T

h
e
o

ry
/D

a
ta

0.8

0.9

1

1.1

1.2 0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5
X (NC)  +  e→p +e

 = 1000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.8
0.9

1
1.1
1.2

0.01 0.1

  
re

d
σ 

0.5−

0

0.5

1

1.5
X (NC)  +  e→p +e

 = 1200 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.1T

h
e
o

ry
/D

a
ta

0.8
0.9

1
1.1
1.2 0.02 0.1 0.2 0.3

  
re

d
σ 

0.6−
0.4−
0.2−

0

0.2

0.4

0.6

0.8

1

1.2 X (NC)  +  e→p +e

 = 1500 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.02 0.1 0.2 0.3T

h
e
o

ry
/D

a
ta

0.8

1

1.2

1.4



0.03 0.1 0.2 0.3

  
re

d
σ 

0.6−

0.4−

0.2−

0

0.2

0.4

0.6

0.8

1 X (NC)  +  e→p +e

 = 2000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.03 0.1 0.2 0.3T

h
e
o

ry
/D

a
ta

0.8

1

1.2
0.04 0.1 0.2 0.3 0.4

  
re

d
σ 

0.4−

0.2−

0

0.2

0.4

0.6

0.8 X (NC)  +  e→p +e

 = 3000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.04 0.1 0.2 0.3 0.4T

h
e
o

ry
/D

a
ta

0.9

1

1.1

0.07 0.1 0.2 0.3 0.4 0.5

  
re

d
σ 

0.4−

0.2−

0

0.2

0.4

0.6
X (NC)  +  e→p +e

 = 5000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.07 0.1 0.2 0.3 0.4 0.5T

h
e
o

ry
/D

a
ta

1

1.5 0.2 0.3 0.4 0.5 0.6

  
re

d
σ 

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

0.4

0.5 X (NC)  +  e→p +e

 = 8000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.2 0.3 0.4 0.5 0.6T

h
e
o

ry
/D

a
ta

0.8

1

1.2



0.2 0.3 0.4 0.5 0.6 0.7

  
re

d
σ 

0.3−

0.2−

0.1−

0

0.1

0.2

0.3

0.4

0.5 X (NC)  +  e→p +e

 = 120002H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.2 0.3 0.4 0.5 0.6 0.7T

h
e
o

ry
/D

a
ta

0.5

1

1.5 0.3 0.4 0.5 0.6 0.7

  
re

d
σ 

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

0.2

0.25 X (NC)  +  e→p +e

 = 200002H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.3 0.4 0.5 0.6 0.7T

h
e
o

ry
/D

a
ta

0.5

1

1.5

2

0.4

  
re

d
σ 

0.1−

0.05−

0

0.05

0.1

0.15

0.2

0.25 X (NC)  +  e→p +e

 = 300002H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.4T

h
e
o

ry
/D

a
ta

0.5

1

1.5
0.02 0.03 0.04

 
2

/d
x
d

Q
σ

2
 d

2−10

1−10

1

X (CC) ν →p 
­

e

 = 300  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.02 0.03 0.04T

h
e
o

ry
/D

a
ta

0.5
1

1.5
2



0.02 0.03 0.1

 
2

/d
x
d

Q
σ

2
 d

2−10

1−10

1

X (CC) ν →p 
­

e

 = 500  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.02 0.03 0.1T

h
e
o

ry
/D

a
ta

0.6
0.8

1
1.2
1.4 0.01 0.02 0.1 0.2 0.3

 
2

/d
x
d

Q
σ

2
 d

4−10

3−10

2−10

1−10

1

10 X (CC) ν →p 
­

e

 = 1000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.02 0.1 0.2 0.3T

h
e
o

ry
/D

a
ta

0.5

1

1.5

0.03 0.1 0.2 0.3

 
2

/d
x
d

Q
σ

2
 d

3−10

2−10

1−10

1 X (CC) ν →p 
­

e

 = 1500 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.03 0.1 0.2 0.3T

h
e
o

ry
/D

a
ta

0.8

1

1.2
0.03 0.1 0.2 0.3

 
2

/d
x
d

Q
σ

2
 d

3−10

2−10

1−10

1 X (CC) ν →p 
­

e

 = 2000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.03 0.1 0.2 0.3T

h
e
o

ry
/D

a
ta

0.8

1

1.2



0.07 0.1 0.2 0.3 0.4

 
2

/d
x
d

Q
σ

2
 d

4−10

3−10

2−10

1−10
X (CC) ν →p 

­
e

 = 3000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.07 0.1 0.2 0.3 0.4T

h
e
o

ry
/D

a
ta

0.6

0.8

1

1.2

1.4 0.07 0.1 0.2 0.3 0.4

 
2

/d
x
d

Q
σ

2
 d

4−10

3−10

2−10

1−10 X (CC) ν →p 
­

e

 = 5000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.07 0.1 0.2 0.3 0.4T

h
e
o

ry
/D

a
ta

0.8

1

1.2

0.2 0.3 0.4

 
2

/d
x
d

Q
σ

2
 d

4−10

3−10

2−10

X (CC) ν →p 
­

e

 = 8000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.2 0.3 0.4T

h
e
o

ry
/D

a
ta

0.8

1

1.2 0.3 0.4

 
2

/d
x
d

Q
σ

2
 d

4−10

3−10

X (CC) ν →p 
­

e

 = 150002H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.3 0.4T

h
e
o

ry
/D

a
ta

0.8

1

1.2



0.4

 
2

/d
x
d

Q
σ

2
 d

4−10

X (CC) ν →p 
­

e

 = 300002H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.4T

h
e
o

ry
/D

a
ta

0.5

1

1.5
0.007 0.01 0.02 0.03 0.1

 
2

/d
x
d

Q
σ

2
 d

3−10

2−10

1−10

1

10 X (CC) ν →p +e

 = 300  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.007 0.01 0.02 0.03 0.1T

h
e
o

ry
/D

a
ta

0.8

1

1.2

0.02 0.03 0.1

 
2

/d
x
d

Q
σ

2
 d

3−10

2−10

1−10

1

X (CC) ν →p +e

 = 500  2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.02 0.03 0.1T

h
e
o

ry
/D

a
ta

0.9

1

1.1
0.01 0.02 0.1 0.2 0.3

 
2

/d
x
d

Q
σ

2
 d

4−10

3−10

2−10

1−10

1

X (CC) ν →p +e

 = 1000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.01 0.02 0.1 0.2 0.3T

h
e
o

ry
/D

a
ta

0.8

0.9
1

1.1

1.2



0.03 0.1 0.2 0.3

 
2

/d
x
d

Q
σ

2
 d

3−10

2−10

1−10

X (CC) ν →p +e

 = 1500 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.03 0.1 0.2 0.3T

h
e
o

ry
/D

a
ta

0.9

1

1.1
0.03 0.1 0.2 0.3

 
2

/d
x
d

Q
σ

2
 d

3−10

2−10

1−10

X (CC) ν →p +e

 = 2000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.03 0.1 0.2 0.3T

h
e
o

ry
/D

a
ta

0.8

0.9

1

1.1

1.2

0.07 0.1 0.2 0.3 0.4

 
2

/d
x
d

Q
σ

2
 d

4−10

3−10

2−10

1−10 X (CC) ν →p +e

 = 3000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.07 0.1 0.2 0.3 0.4T

h
e
o

ry
/D

a
ta

0.8

1

1.2 0.07 0.1 0.2 0.3 0.4

 
2

/d
x
d

Q
σ

2
 d

4−10

3−10

2−10

X (CC) ν →p +e

 = 5000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.07 0.1 0.2 0.3 0.4T

h
e
o

ry
/D

a
ta

0.8
0.9

1
1.1
1.2



0.2 0.3 0.4

 
2

/d
x
d

Q
σ

2
 d

4−10

3−10

X (CC) ν →p +e

 = 8000 2H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.2 0.3 0.4T

h
e
o

ry
/D

a
ta

0.8

1

1.2 0.3 0.4

 
2

/d
x
d

Q
σ

2
 d

4−10

X (CC) ν →p +e

 = 150002H1 ZEUS Data Q

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 x 
0.3 0.4T

h
e
o

ry
/D

a
ta

0.6
0.8

1
1.2
1.4

0 1 2 3

/d
y
 [

p
b

] 
σ

 d 210

 = 7 TeVs Z; →pp 

ATLAS Data 2010 

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 
Z

 y
0 1 2 3T

h
e
o

ry
/D

a
ta

0.9

1

1.1

1.2 0 1 2

 [
p

b
]

η
/dσ

 d

450

500

550

600

650

700

750
 = 7 TeV s; 

+
 W→pp 

ATLAS Data 2010 

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 
l

η 
0 1 2T

h
e
o

ry
/D

a
ta

0.95

1

1.05



0 1 2

 [
p

b
]

η
/dσ

 d

200

250

300

350

400

450

500

550  = 7 TeV s; 
­

 W→pp 

ATLAS Data 2010 

 uncorrelatedδ
 totalδ

Theory + shifts
rsfixed/

rsfree/

 
l

η 
0 1 2T

h
e
o

ry
/D

a
ta

0.95

1

1.05



2− 0 2 4 6

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

rsfixed/

rsfree/

20  ATL_WZ2010_Source_26

19  ATL_WZ2010_Source_25

18  ATL_WZ2010_Source_24

17  ATL_WZ2010_Source_23

16  ATL_WZ2010_Source_22

15  ATL_WZ2010_Source_21

14  ATL_WZ2010_Source_20

13  ATL_WZ2010_Source_2

12  ATL_WZ2010_Source_19

11  ATL_WZ2010_Source_18

10  ATL_WZ2010_Source_17

9  ATL_WZ2010_Source_16

8  ATL_WZ2010_Source_15

7  ATL_WZ2010_Source_14

6  ATL_WZ2010_Source_13

5  ATL_WZ2010_Source_12

4  ATL_WZ2010_Source_11

3  ATL_WZ2010_Source_10

2  ATL_WZ2010_Source_1

1  ATLAS_lumi2010



2− 0 2 4 6

21

22

23

24

25

26

27

28

29

30

31

rsfixed/

rsfree/

31  ATL_WZ2010_Source_9

30  ATL_WZ2010_Source_8

29  ATL_WZ2010_Source_7

28  ATL_WZ2010_Source_6

27  ATL_WZ2010_Source_5

26  ATL_WZ2010_Source_4

25  ATL_WZ2010_Source_30

24  ATL_WZ2010_Source_3

23  ATL_WZ2010_Source_29

22  ATL_WZ2010_Source_28

21  ATL_WZ2010_Source_27



Dataset rsfixed rsfree

NC cross section HERA-I H1-ZEUS combined e-p. 107 / 145 107 / 145
NC cross section HERA-I H1-ZEUS combined e+p. 441 / 379 442 / 379
CC cross section HERA-I H1-ZEUS combined e-p. 20 / 34 20 / 34
CC cross section HERA-I H1-ZEUS combined e+p. 32 / 34 32 / 34
ATLAS Z rapidity, 2010 data 7.8 / 8 3.3 / 8
ATLAS W+ lepton pseudorapidity, 2010 data 18 / 11 18 / 11
ATLAS W- lepton pseudorapidity, 2010 data 11 / 11 10 / 11
Correlated χ2 5.7 3.8
Log penalty χ2 +0.00 +0.00

Total χ2 / dof 641 / 609 636 / 608

χ
2 p-value 0.18 0.21



Parameter rsfixed rsfree

’Bg’ −0.013 ± 0.065 0.001 ± 0.049
’Cg’ 5.07 ± 0.51 5.32 ± 0.52
’Aprig’ 0.066 ± 0.097 0.077 ± 0.045
’Bprig’ −0.36 ± 0.11 −0.337 ± 0.040
’Cprig’ 25.00 25.00
’Buv’ 0.772 ± 0.030 0.791 ± 0.028
’Cuv’ 4.77 ± 0.13 4.72 ± 0.14
’Euv’ 10.3 ± 1.9 9.1 ± 1.8
’Bdv’ 0.894 ± 0.083 0.952 ± 0.077
’Cdv’ 4.00 ± 0.41 4.21 ± 0.39
’CUbar’ 6.98 ± 0.68 6.71 ± 0.66
’ADbar’ 0.2597 ± 0.0093 0.312 ± 0.023
’BDbar’ −0.1214 ± 0.0045 −0.1200 ± 0.0043
’CDbar’ 7.9 ± 1.6 9.4 ± 1.5
’alphas’ 0.1176 0.1176
’rs’ 0.5000 0.90 ± 0.17

Fit status converged converged
Uncertainties undefined undefined


