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Figure 1: Values of χ2/dof for the high-energy data with fNP = 1, µ = µb + 1
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Figure 2: Values of χ2/dof and the fitted parameter for the high-energy data
with fNP = exp(−λ2b2), µ = µb + 1
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Figure 3: Values of χ2/dof and the fitted parameter for the high-energy data
with fNP = exp(−λ1b), µ = µb + 1
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Figure 4: Values of χ2/dof and the fitted parameter for the high-energy data
with fNP = 1, µ = µb + 1, and gK 6= 0
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2 Uncertainties for M1

Theoretical uncertainties
order-by-order

Model 1
fNP = e−λ1b(1 + λ2b

2)
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Figure 5: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 6: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1

6




     


     


     


     


     


     


     


     

-0.2

-0.1

0.0

0.1

0.2

-0.2

-0.1

0.0

0.1

0.26 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

0.02

0.04

0.06

0.08

0.10
σ
-
1
d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

CDF run2

NLL

c1 variation

CDF run2

NLL

c2 variation

CDF run2

NLL

c3 variation

CDF run2

NLL

max uncertanty





     


     





     


     





     


     





     


     

-0.1

0.0

0.1

0.2

-0.1

0.0

0.1

0.2

6 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

0.02

0.04

0.06

0.08

0.10

σ
-
1
d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

CDF run2

NLO

c1 variation

CDF run2

NLO

c2 variation

CDF run2

NLO

c3 variation

CDF run2

NLO

max uncertanty





     




    





     




    





     




    





     




    

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15
6 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

0.02

0.04

0.06

0.08

0.10

σ
-
1
d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

CDF run2

NNLL

c1 variation

CDF run2

NNLL

c2 variation

CDF run2

NNLL

c3 variation

CDF run2

NNLL

max uncertanty





     




    





     




    





     




    





     




    

-0.10

-0.05

0.00

0.05

0.10

0.15

-0.10

-0.05

0.00

0.05

0.10

0.156 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

0.02

0.04

0.06

0.08

0.10

σ
-
1
d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

CDF run2

NNLO

c1 variation

CDF run2

NNLO

c2 variation

CDF run2

NNLO

c3 variation

CDF run2

NNLO

max uncertanty

Figure 7: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 8: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 9: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 10: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 11: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 12: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1

12




     

 







     

 







     

 







     

 







     

 







     

 







     

 







     

 






-0.1

0.0

0.1

0.2

-0.1

0.0

0.1

0.2

6 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

1

2

3

4

5

6
d
σ
/d
q
T
[p
b
G
e
V

-
1
]

ra
ti
o

qT[GeV]

LHCb 7TeV

NLL

c1 variation

LHCb 7TeV

NLL

c2 variation

LHCb 7TeV

NLL

c3 variation

LHCb 7TeV

NLL

max uncertanty


       







       







       







       







       







       







       







       






-0.2

-0.1

0.0

0.1

0.2

-0.2

-0.1

0.0

0.1

0.2

6 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

1

2

3

4

5

6

d
σ
/d
q
T
[p
b
G
e
V

-
1
]

ra
ti
o

qT[GeV]

LHCb 7TeV

NLO

c1 variation

LHCb 7TeV

NLO

c2 variation

LHCb 7TeV

NLO

c3 variation

LHCb 7TeV

NLO

max uncertanty


     

 







     

 







     

 







     

 







     

 







     

 







     

 







     

 






-0.2

-0.1

0.0

0.1

0.2

-0.2

-0.1

0.0

0.1

0.26 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

1

2

3

4

5

6

d
σ
/d
q
T
[p
b
G
e
V

-
1
]

ra
ti
o

qT[GeV]

LHCb 7TeV

NNLL

c1 variation

LHCb 7TeV

NNLL

c2 variation

LHCb 7TeV

NNLL

c3 variation

LHCb 7TeV

NNLL

max uncertanty


     

 







     

 







     

 







     

 







     

 







     

 







     

 







     

 





-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.156 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

1

2

3

4

5

6

d
σ
/d
q
T
[p
b
G
e
V

-
1
]

ra
ti
o

qT[GeV]

LHCb 7TeV

NNLO

c1 variation

LHCb 7TeV

NNLO

c2 variation

LHCb 7TeV

NNLO

c3 variation

LHCb 7TeV

NNLO

max uncertanty

Figure 13: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 14: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 15: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 16: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 17: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 18: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 19: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 20: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 21: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 22: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 23: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 24: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 25: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 26: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 27: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 28: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 29: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 30: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 31: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1

31



           
           

           
           

           
           

           
           

-0.5

0.0

0.5

1.0

-0.5

0.0

0.5

1.0
0.5 1. 1.5 2. 0.5 1. 1.5 2. 0.5 1. 1.5 2. 0.5 1. 1.5 2.

50

100

150

200
d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(400)
8-9GeV

NLL

c1 variation

E288(400)
8-9GeV

NLL

c2 variation

E288(400)
8-9GeV

NLL

c3 variation

E288(400)
8-9GeV

NLL

max uncertanty

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.30.5 1. 1.5 2. 0.5 1. 1.5 2. 0.5 1. 1.5 2. 0.5 1. 1.5 2.

50

100

150

200

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(400)
8-9GeV

NLO

c1 variation

E288(400)
8-9GeV

NLO

c2 variation

E288(400)
8-9GeV

NLO

c3 variation

E288(400)
8-9GeV

NLO

max uncertanty

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

-0.2

-0.1

0.0

0.1

0.2

-0.2

-0.1

0.0

0.1

0.2
0.5 1. 1.5 2. 0.5 1. 1.5 2. 0.5 1. 1.5 2. 0.5 1. 1.5 2.

50

100

150

200

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(400)
8-9GeV

NNLL

c1 variation

E288(400)
8-9GeV

NNLL

c2 variation

E288(400)
8-9GeV

NNLL

c3 variation

E288(400)
8-9GeV

NNLL

max uncertanty

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

       
 

 

-0.4

-0.3

-0.2

-0.1

0.0

0.1

0.2

-0.4

-0.3

-0.2

-0.1

0.0

0.1

0.20.5 1. 1.5 2. 0.5 1. 1.5 2. 0.5 1. 1.5 2. 0.5 1. 1.5 2.

50

100

150

200

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(400)
8-9GeV

NNLO

c1 variation

E288(400)
8-9GeV

NNLO

c2 variation

E288(400)
8-9GeV

NNLO

c3 variation

E288(400)
8-9GeV

NNLO

max uncertanty

Figure 32: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 33: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 34: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 35: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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3 Uncertainties for M2

Theoretical uncertainties
order-by-order

model 2
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Figure 36: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 37: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 38: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 39: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 40: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 41: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 42: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 43: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 44: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1

45




       







       







       







       







       







       







       







       




-0.1

0.0

0.1

0.2

-0.1

0.0

0.1

0.2

6 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

1

2

3

4

5

6

7

d
σ
/d
q
T
[p
b
G
e
V

-
1
]

ra
ti
o

qT[GeV]

LHCb 8TeV

NLL

c1 variation

LHCb 8TeV

NLL

c2 variation

LHCb 8TeV

NLL

c3 variation

LHCb 8TeV

NLL

max uncertanty


       







       







       







       







       







       







       







       






-0.2

-0.1

0.0

0.1

0.2

-0.2

-0.1

0.0

0.1

0.2

6 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

1

2

3

4

5

6

7

d
σ
/d
q
T
[p
b
G
e
V

-
1
]

ra
ti
o

qT[GeV]

LHCb 8TeV

NLO

c1 variation

LHCb 8TeV

NLO

c2 variation

LHCb 8TeV

NLO

c3 variation

LHCb 8TeV

NLO

max uncertanty


       







       







       







       







       







       







       







       






-0.2

-0.1

0.0

0.1

0.2

-0.2

-0.1

0.0

0.1

0.26 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

1

2

3

4

5

6

7

d
σ
/d
q
T
[p
b
G
e
V

-
1
]

ra
ti
o

qT[GeV]

LHCb 8TeV

NNLL

c1 variation

LHCb 8TeV

NNLL

c2 variation

LHCb 8TeV

NNLL

c3 variation

LHCb 8TeV

NNLL

max uncertanty


       








       








       








       








       








       








       








       





-0.10

-0.05

0.00

0.05

0.10

-0.10

-0.05

0.00

0.05

0.10

6 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

1

2

3

4

5

6

7

d
σ
/d
q
T
[p
b
G
e
V

-
1
]

ra
ti
o

qT[GeV]

LHCb 8TeV

NNLO

c1 variation

LHCb 8TeV

NNLO

c2 variation

LHCb 8TeV

NNLO

c3 variation

LHCb 8TeV

NNLO

max uncertanty


     

 







     

 







     

 







     

 







     

 







     

 







     

 







     

 




-0.10

-0.05

0.00

0.05

0.10

-0.10

-0.05

0.00

0.05

0.10

6 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24

1

2

3

4

5

6

7

d
σ
/d
q
T
[p
b
G
e
V

-
1
]

ra
ti
o

qT[GeV]

LHCb 8TeV

NNLO+

c1 variation

LHCb 8TeV

NNLO+

c2 variation

LHCb 8TeV

NNLO+

c3 variation

LHCb 8TeV

NNLO+

max uncertanty

Figure 45: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 46: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 47: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 48: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 49: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 50: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1

51



        

        

        

        

        

        

        

        

-1.0

-0.5

0.0

0.5

1.0

-1.0

-0.5

0.0

0.5

1.0

0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52

100

200

300

400

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(200)
6-7GeV

NLL

c1 variation

E288(200)
6-7GeV

NLL

c2 variation

E288(200)
6-7GeV

NLL

c3 variation

E288(200)
6-7GeV

NLL

max uncertanty


    


 


    


 


    


 


    


 


    


 


    


 


    


 


    


 

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.30.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52

100

200

300

400

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(200)
6-7GeV

NLO

c1 variation

E288(200)
6-7GeV

NLO

c2 variation

E288(200)
6-7GeV

NLO

c3 variation

E288(200)
6-7GeV

NLO

max uncertanty


    


 


    


 


    


 


    


 


    


 


    


 


    


 


    


 

-0.2

-0.1

0.0

0.1

0.2

-0.2

-0.1

0.0

0.1

0.2

0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52

100

200

300

400

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(200)
6-7GeV

NNLL

c1 variation

E288(200)
6-7GeV

NNLL

c2 variation

E288(200)
6-7GeV

NNLL

c3 variation

E288(200)
6-7GeV

NNLL

max uncertanty


    

  


    

  


    

  


    

  


    

  


    

  


    

  


    

  

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.30.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52

100

200

300

400

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(200)
6-7GeV

NNLO

c1 variation

E288(200)
6-7GeV

NNLO

c2 variation

E288(200)
6-7GeV

NNLO

c3 variation

E288(200)
6-7GeV

NNLO

max uncertanty


    

  


    

  


    

  


    

  


    

  


    

  


    

  


    

  

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.30.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52 0.38 0.76 1.14 1.52

100

200

300

400

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(200)
6-7GeV

NNLO+

c1 variation

E288(200)
6-7GeV

NNLO+

c2 variation

E288(200)
6-7GeV

NNLO+

c3 variation

E288(200)
6-7GeV

NNLO+

max uncertanty

Figure 51: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 52: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 53: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 54: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 55: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 56: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 57: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 58: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 59: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 60: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 61: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 62: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 63: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 64: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 65: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 66: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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4 Uncertainties for exp+gK

Theoretical uncertainties
order-by-order
exponent +gK
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Figure 67: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 68: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 69: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 70: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 71: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 72: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 73: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 74: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 75: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 76: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 77: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 78: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 79: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. fNP = exp(−λ1b), µ = µb + 1
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Figure 80: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 81: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 82: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 83: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1

85




     


 


     


 


     


 


     


 


     


 


     


 


     


 


     


 

-0.5

0.0

0.5

1.0

1.5

-0.5

0.0

0.5

1.0

1.50.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6

5

10

15

20

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(200)
8-9GeV

NLL

c1 variation

E288(200)
8-9GeV

NLL

c2 variation

E288(200)
8-9GeV

NLL

c3 variation

E288(200)
8-9GeV

NLL

max uncertanty



  
  



 



  
  



 



  
  



 



  
  



 



  
  



 



  
  



 



  
  



 



  
  



 

-0.4

-0.2

0.0

0.2

-0.4

-0.2

0.0

0.2

0.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6

5

10

15

20

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(200)
8-9GeV

NLO

c1 variation

E288(200)
8-9GeV

NLO

c2 variation

E288(200)
8-9GeV

NLO

c3 variation

E288(200)
8-9GeV

NLO

max uncertanty



  
  



 



  
  



 



  
  



 



  
  



 



  
  



 



  
  



 



  
  



 



  
  



 

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

0.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6

5

10

15

20

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(200)
8-9GeV

NNLL

c1 variation

E288(200)
8-9GeV

NNLL

c2 variation

E288(200)
8-9GeV

NNLL

c3 variation

E288(200)
8-9GeV

NNLL

max uncertanty


  

  



 


  

  



 


  

  



 


  

  



 


  

  



 


  

  



 


  

  



 


  

  



 
-0.4

-0.2

0.0

0.2

0.4

-0.4

-0.2

0.0

0.2

0.40.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6

5

10

15

20

d
σ
/d
q
T
[G
e
V

-
1
]

ra
ti
o

qT[GeV]

E288(200)
8-9GeV

NNLO

c1 variation

E288(200)
8-9GeV

NNLO

c2 variation

E288(200)
8-9GeV

NNLO

c3 variation

E288(200)
8-9GeV

NNLO

max uncertanty

Figure 84: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 85: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 86: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 87: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 88: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 89: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 90: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 91: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 92: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 93: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 94: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 95: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 96: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 97: Theoretical uncertanties with respect to variation of scale constants
c1,2,3. µ = µb + 1
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Figure 98: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.25). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 99: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 100: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 101: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 102: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.

106



ATLAS 7TeV
model 1 NLO
χ2/points=11.70

Ν=0.896

ATLAS 8TeV
model 1 NLO
χ2/points=10.56

Ν=0.860

CMS 7TeV
model 1 NLO
χ2/points=2.27
σ=360 pb

CMS 8TeV
model 1 NLO
χ2/points=1.53
σ=413 pb

σ
-
1
d
σ
/d
q
T
[G
eV

-
1
]

σ
-
1
d
σ
/d
q
T
[G
eV

-
1
]

th
eo
ry
/d
at
a

th
eo
ry
/d
at
a

qT[GeV]

1.1

1.

0.9

1.1

1.

0.9

0.01

0.02

0.03

0.04

0.05

0.06

0.01

0.02

0.03

0.04

0.05

0.06

5 10 15 20 25 5 10 15 20 25

Figure 103: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 104: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.

108



ATLAS 7TeV
model 1 NNLO
χ2/points=9.77

Ν=0.952

ATLAS 8TeV
model 1 NNLO
χ2/points=7.90

Ν=0.915

CMS 7TeV
model 1 NNLO
χ2/points=2.07
σ=382 pb

CMS 8TeV
model 1 NNLO
χ2/points=1.65
σ=439 pb

σ
-
1
d
σ
/d
q
T
[G
eV

-
1
]

σ
-
1
d
σ
/d
q
T
[G
eV

-
1
]

th
eo
ry
/d
at
a

th
eo
ry
/d
at
a

qT[GeV]

1.1

1.

0.9

1.1

1.

0.9

0.01

0.02

0.03

0.04

0.05

0.06

0.01

0.02

0.03

0.04

0.05

0.06

5 10 15 20 25 5 10 15 20 25

Figure 105: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 106: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 107: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 108: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 109: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 110: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 111: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 112: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 113: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 114: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 115: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 116: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 117: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 118: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.25). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 119: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 120: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 121: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 122: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 123: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 124: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 125: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 126: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 127: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 128: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 129: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 130: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 131: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 132: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 133: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 134: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 135: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 136: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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Figure 137: The comparison of the data for Z-boson production collected at
Tevatron experiments (run 1 and run 2) to the fit of model 1 at NNLO. Red
data points are those which included in the fit (i.e. with δT < 0.25). Gray data
points are those which are not include in the fit (i.e. δT > 0.2). The blue band
is the theoretical uncertainty obtained from the variation of scales.
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