
2060
2080
2100
2120
2140
2160
2180
2200
2220

ds
ig

m
a 

[fm
]

sig incl cuts (ptj > 20 GeV)

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

1.000

1.025

1.050

 %
/N

NL
O



1625

1650

1675

1700

1725

1750

1775

ds
ig

m
a 

[fm
]

sig incl cuts (ptj > 30 GeV)

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

1.00

1.05

 %
/N

NL
O



140

150

160

170

180

ds
ig

m
a 

[fm
]

STXS-MJJ-350-700-PTH-0-200-PTHJJ-0-25-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

1.0

1.1

1.2

 %
/N

NL
O



240

250

260

270

280

290

300

ds
ig

m
a 

[fm
]

STXS-MJJ-350-700-PTH-0-200-PTHJJ-0-25-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
1.0

1.1

1.2

 %
/N

NL
O



35.0
37.5
40.0
42.5
45.0
47.5
50.0
52.5
55.0

ds
ig

m
a 

[fm
]

STXS-MJJ-350-700-PTH-0-200-PTHJJ-25-INFTY-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
0.95

1.00

1.05

 %
/N

NL
O



90

100

110

120

130

ds
ig

m
a 

[fm
]

STXS-MJJ-350-700-PTH-0-200-PTHJJ-25-INFTY-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

0.9

1.0

1.1

 %
/N

NL
O



15

16

17

18

19

20

ds
ig

m
a 

[fm
]

STXS-MJJ-350-700-PTH-200-INFTY-PTHJJ-0-25-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
1.0

1.2

 %
/N

NL
O



4.5

5.0

5.5

6.0

6.5

7.0

7.5

ds
ig

m
a 

[fm
]

STXS-MJJ-350-700-PTH-200-INFTY-PTHJJ-0-25-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

1.0

1.2

1.4

 %
/N

NL
O



12

13

14

15

16

17

ds
ig

m
a 

[fm
]

STXS-MJJ-350-700-PTH-200-INFTY-PTHJJ-25-INFTY-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

0.9

1.0

1.1

 %
/N

NL
O



6

8

10

12

14

ds
ig

m
a 

[fm
]

STXS-MJJ-350-700-PTH-200-INFTY-PTHJJ-25-INFTY-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
0.8

1.0

1.2

1.4

 %
/N

NL
O



75

80

85

90

95

100

ds
ig

m
a 

[fm
]

STXS-MJJ-700-1000-PTH-0-200-PTHJJ-0-25-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
0.9

1.0

1.1

1.2

 %
/N

NL
O



120

125

130

135

140

145

150

155

ds
ig

m
a 

[fm
]

STXS-MJJ-700-1000-PTH-0-200-PTHJJ-0-25-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

1.0

1.1

1.2

 %
/N

NL
O



16

18

20

22

24

26

ds
ig

m
a 

[fm
]

STXS-MJJ-700-1000-PTH-0-200-PTHJJ-25-INFTY-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

0.95

1.00

1.05

 %
/N

NL
O



38

40

42

44

46

48

50

52

54

ds
ig

m
a 

[fm
]

STXS-MJJ-700-1000-PTH-0-200-PTHJJ-25-INFTY-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

0.95

1.00

1.05

 %
/N

NL
O



12

13

14

15

16

17

ds
ig

m
a 

[fm
]

STXS-MJJ-700-1000-PTH-200-INFTY-PTHJJ-0-25-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

1.0

1.2

 %
/N

NL
O



4.0

4.5

5.0

5.5

6.0

ds
ig

m
a 

[fm
]

STXS-MJJ-700-1000-PTH-200-INFTY-PTHJJ-0-25-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
0.8

1.0

1.2

 %
/N

NL
O



7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

ds
ig

m
a 

[fm
]

STXS-MJJ-700-1000-PTH-200-INFTY-PTHJJ-25-INFTY-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

0.95

1.00

1.05

 %
/N

NL
O



3.5

4.0

4.5

5.0

5.5

6.0

ds
ig

m
a 

[fm
]

STXS-MJJ-700-1000-PTH-200-INFTY-PTHJJ-25-INFTY-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
0.8

1.0

1.2

 %
/N

NL
O



75

80

85

90

ds
ig

m
a 

[fm
]

STXS-MJJ-1000-1500-PTH-0-200-PTHJJ-0-25-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

1.0

1.1

1.2

 %
/N

NL
O



120

125

130

135

140

ds
ig

m
a 

[fm
]

STXS-MJJ-1000-1500-PTH-0-200-PTHJJ-0-25-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

1.0

1.1

 %
/N

NL
O



12

14

16

18

20

ds
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m
a 

[fm
]

STXS-MJJ-1000-1500-PTH-0-200-PTHJJ-25-INFTY-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

0.95

1.00

1.05

 %
/N

NL
O



30

32

34

36

38

40

42

44

ds
ig

m
a 

[fm
]

STXS-MJJ-1000-1500-PTH-0-200-PTHJJ-25-INFTY-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
0.9

1.0

1.1

 %
/N

NL
O



16

17

18

19

20

21

ds
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m
a 

[fm
]

STXS-MJJ-1000-1500-PTH-200-INFTY-PTHJJ-0-25-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
0.9

1.0

1.1

1.2

 %
/N

NL
O



5.5

6.0

6.5

7.0

7.5

8.0

ds
ig

m
a 

[fm
]

STXS-MJJ-1000-1500-PTH-200-INFTY-PTHJJ-0-25-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
0.8

1.0

1.2

 %
/N

NL
O



8.0
8.5
9.0
9.5

10.0
10.5
11.0
11.5

ds
ig

m
a 

[fm
]

STXS-MJJ-1000-1500-PTH-200-INFTY-PTHJJ-25-INFTY-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

0.95

1.00

1.05

 %
/N

NL
O



4.00

4.25

4.50

4.75

5.00

5.25

5.50

5.75

ds
ig

m
a 

[fm
]

STXS-MJJ-1000-1500-PTH-200-INFTY-PTHJJ-25-INFTY-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

1.0

1.2

 %
/N

NL
O



75

80

85

90

95

100

ds
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m
a 

[fm
]

STXS-MJJ-1500-INFTY-PTH-0-200-PTHJJ-0-25-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0

0.9

1.0

1.1

 %
/N

NL
O



120
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130

135

140

145

150

ds
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a 

[fm
]

STXS-MJJ-1500-INFTY-PTH-0-200-PTHJJ-0-25-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
0.9

1.0

1.1

 %
/N

NL
O
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[fm
]

STXS-MJJ-1500-INFTY-PTH-0-200-PTHJJ-25-INFTY-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
0.9

1.0

1.1

 %
/N

NL
O
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[fm
]

STXS-MJJ-1500-INFTY-PTH-0-200-PTHJJ-25-INFTY-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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ds
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[fm
]

STXS-MJJ-1500-INFTY-PTH-200-INFTY-PTHJJ-0-25-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
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1.2

 %
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9.0

9.5

10.0

10.5

11.0

11.5

12.0

12.5

ds
ig

m
a 

[fm
]

STXS-MJJ-1500-INFTY-PTH-200-INFTY-PTHJJ-0-25-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
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8

9

10

11

12

ds
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a 

[fm
]

STXS-MJJ-1500-INFTY-PTH-200-INFTY-PTHJJ-25-INFTY-DPHIJJ-0-PIov2

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

0.0 0.2 0.4 0.6 0.8 1.0
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4.0

4.5

5.0

5.5

6.0

6.5

ds
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a 

[fm
]

STXS-MJJ-1500-INFTY-PTH-200-INFTY-PTHJJ-25-INFTY-DPHIJJ-PIov2-PI

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.4

0.6

0.8

1.0

1.2

1.4

ds
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a 

[fm
]

HISTO-MJJ-PTH-0-80-PTJ-20
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0
ds
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a 
[fm

]
HISTO-MJJ-PTH-0-80-PTJ-30

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.3

0.4

0.5

0.6

0.7

0.8

ds
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m
a 

[fm
]

HISTO-MJJ-PTH-80-120-PTJ-20
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.2

0.3

0.4

0.5

0.6

ds
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[fm
]

HISTO-MJJ-PTH-80-120-PTJ-30
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70
ds
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a 
[fm

]
HISTO-MJJ-PTH-120-260-PTJ-20

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.30

0.35

0.40

0.45
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0.55

0.60
ds
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[fm

]
HISTO-MJJ-PTH-120-260-PTJ-30

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.030

0.035

0.040

0.045

0.050
ds
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a 
[fm

]
HISTO-MJJ-PTH-260-500-PTJ-20

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.025

0.030

0.035

0.040

0.045

ds
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[fm
]

HISTO-MJJ-PTH-260-500-PTJ-30
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.0010

0.0005

0.0000

0.0005

0.0010

0.0015

0.0020

0.0025
ds
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a 
[fm

]
HISTO-MJJ-PTH-500-850-PTJ-20

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

300 400 500 600 700 800 900 1000 1100

0.75

1.00

1.25

 %
/N

NL
O



0.00000

0.00025

0.00050

0.00075

0.00100

0.00125

0.00150

0.00175

0.00200
ds
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a 
[fm

]
HISTO-MJJ-PTH-500-850-PTJ-30

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.00000

0.00005

0.00010

0.00015

0.00020

ds
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[fm
]

HISTO-MJJ-PTH-850-INFTY-PTJ-20
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.00000

0.00005

0.00010

0.00015

0.00020
ds
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a 
[fm

]
HISTO-MJJ-PTH-850-INFTY-PTJ-30

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

ds
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[fm
]

HISTO-MJJ-DPHIJJ-0-PIov4-PTJ-20
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

300 400 500 600 700 800 900 1000 1100

1.0

1.1

 %
/N

NL
O



0.15

0.20

0.25

0.30

0.35

ds
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[fm
]

HISTO-MJJ-DPHIJJ-0-PIov4-PTJ-30
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.2

0.3

0.4

0.5

0.6

ds
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[fm
]

HISTO-MJJ-DPHIJJ-PIov4-PIov2-PTJ-20
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.15

0.20

0.25

0.30

0.35

0.40

0.45
ds
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a 
[fm

]
HISTO-MJJ-DPHIJJ-PIov4-PIov2-PTJ-30

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.3

0.4

0.5

0.6

0.7

0.8
ds
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a 
[fm

]
HISTO-MJJ-DPHIJJ-PIov2-3PIov4-PTJ-20
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60
ds
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a 
[fm

]
HISTO-MJJ-DPHIJJ-PIov2-3PIov4-PTJ-30
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

ds
ig

m
a 

[fm
]

HISTO-MJJ-DPHIJJ-3PIov4-PI-PTJ-20
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.3

0.4

0.5

0.6

0.7

0.8
ds
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a 
[fm

]
HISTO-MJJ-DPHIJJ-3PIov4-PI-PTJ-30

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)

300 400 500 600 700 800 900 1000 1100

0.9

1.0

1.1

 %
/N

NL
O



0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6

ds
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[fm
]

HISTO-MJJ-DYJJ-2-4-PTJ-20
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.0
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0.4
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1.2

1.4

1.6
ds
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a 
[fm

]
HISTO-MJJ-DYJJ-2-4-PTJ-30

NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.4

0.6

0.8

1.0

ds
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[fm
]

HISTO-MJJ-DYJJ-4-5-PTJ-20
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.3

0.4
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0.8
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[fm
]

HISTO-MJJ-DYJJ-4-5-PTJ-30
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.25
0.30
0.35
0.40
0.45
0.50
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0.60
0.65

ds
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HISTO-MJJ-DYJJ-5-6-PTJ-20
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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0.1
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0.4

ds
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HISTO-MJJ-DYJJ-5-6-PTJ-30
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
Hw7(MC@NLO,dip, full EW)
MG5+Hw7(AO)
MG5+Hw7(AO, full)
Sherpa
Sherpa-Dire
Sherpa (full)
Sherpa-Dire (full)
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HISTO-MJJ-DYJJ-6-7-PTJ-20
NNLO
NLO
PWG+Py8(dip)
PWG+Py8(Vincia)
PWG+Hw7(AO)
PWG+Hw7(AO) (full)Hw7(MC@NLO,AO)
Hw7(MC@NLO,dip)
Hw7(MC@NLO,AO, full EW)
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Bug in proVBF analysis at NLO
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Bug in proVBF analysis at NLO
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Bug in proVBF analysis at NLO
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Bug in proVBF analysis at NLO
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