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Cross section of MGv2 LO

Table 1: cross section information of MGv2 LO

progress xsec before[pb] xsec match[pb] accepted[%]
0 30990.00 ± 136.80 26778.66 ± 119.99 86.41
1 21430.00 ± 438.30 3999.97 ± 84.13 18.67
2 14430.00 ± 245.50 1701.84 ± 31.75 11.79
3 23120.00 ± 123.20 20034.48 ± 108.21 86.65
4 15190.00 ± 361.20 2844.86 ± 69.55 18.73
5 11580.00 ± 275.90 1322.58 ± 33.74 11.42

total 116700.00 ± 702.00 56681.07 ± 345.91 48.57
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Cross section of MGv3 LO

Table 2: cross section information of MGv3 LO

progress xsec before[pb] xsec match[pb] accepted[%]
0 31200.00 ± 135.30 26978.47 ± 118.80 86.47
1 21240.00 ± 451.50 4000.84 ± 87.26 18.84
2 14970.00 ± 258.60 1759.90 ± 33.26 11.76
3 23090.00 ± 126.00 20018.65 ± 110.65 86.70
4 15460.00 ± 374.30 2867.06 ± 71.33 18.55
5 10970.00 ± 240.70 1249.12 ± 29.69 11.39

total 116900.00 ± 709.20 56861.21 ± 349.87 48.64

The cross-section values of LO are consistent between MGv2 and MGv3.
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Kinetic Distribution of Leptons [LO]
µ1η τ1η e1η

µ1pT τ1pT e1pT
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Kinetic Distribution of W and jet [LO]
jet 1 η jet 1 pT jet 1 mass

W η W pT W mass
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NLO process card

Use loop sm-no b mass model;
Remove e from ell.
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Cross section of MGv2 NLO

Table 3: cross section information of MGv2 NLO

progress xsec before[pb] xsec match[pb] accepted[%]
0 22400.00 ± 70.14 19515.33 ± 64.43 87.12
1 12910.00 ± 54.09 3359.81 ± 33.15 26.02
2 5711.00 ± 49.29 1259.48 ± 25.81 22.05
3 16760.00 ± 50.63 14602.43 ± 47.52 87.13
4 9589.00 ± 46.55 2539.68 ± 28.52 26.49
5 4239.00 ± 40.32 908.59 ± 21.40 21.43

total 71610.00 ± 129.00 42034.34 ± 107.46 58.70
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Cross section of MGv3 NLO

Table 4: cross section information of MGv3 NLO

progress xsec before[pb] xsec match[pb] accepted[%]
0 22470.00 ± 71.02 19629.92 ± 65.38 87.36
1 11730.00 ± 50.67 3212.91 ± 32.33 27.39
2 6697.00 ± 87.37 1309.96 ± 31.06 19.56
3 16680.00 ± 56.39 14562.34 ± 52.36 87.30
4 8806.00 ± 47.53 2406.76 ± 28.30 27.33
5 4963.00 ± 45.04 998.46 ± 23.00 20.12

total 71350.00 ± 150.70 41956.50 ± 118.33 58.80

The cross-section values of NLO are consistent between MGv2 and MGv3.
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Kinetic Distribution of Leptons [NLO]
µ1η τ1η e1η

µ1pT τ1pT e1pT
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Kinetic Distribution of jet [NLO]

jet 1 η jet 1 pT jet 1 mass
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Issue about W [NLO]

Figure 1: example

Figure 2: W pt.datCheck the *.dat of W

Very few non-zero values

Another question: Why still have electrons even though we have removed them from
ell definition?
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Summary

For LO:

xsec are consistent between MGv2 and MGv3.

Kinetic distributions are consistent between MGv2 and MGv3.

For NLO:

xsec are consistent between MGv2 and MGv3.

Leptons and jets’ distributions are consistent.

Some issues when generating kinetic distributions of W.

Thanks!
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Source code: MC WINC.cc

Two verisons of MC WINC.cc:

Figure 3: version one
Figure 4: version one

Links of source code: Version 1 and Version 2.

Ver.1 use ”WFinder” to reconstruct W

Ver.2 add FourMomentum of lepton and MET as W
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https://rivet.hepforge.org/code/2.1.2/a00686_source.html
https://rivet.hepforge.org/analyses/MC_WINC.html
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WFinder

in MC WINC.cc

in WFinder.hh

WFinder also use MET imformation.
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MC MET

Add MC MET class into
/config/analysis/W/MC.dat.
Re-generate 10k events.
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The same issue on W

Still has the same issue due to few non-value in merged.yoda file.

Maybe it’s gridpack problem?

The same thing happens in the yoda files for both MGv2 and MGv3.

LO results are normal and MET plots are normal.

The only difference is process card.

Next step: re-generate NLO gridpack with previous settings

All W inclusive validation information on Gitlab: Validation WINC Gitlab
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https://gitlab.cern.ch/yilinz/validation_winc
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W issue solved

In process card, if we remove electron from lepton definition, we will get some weird
W related plots.

This is likely due to rivet analysis code using electron to reconstruct W boson.

Therefore, in this case, we will get very few W boson events.

It can be resolved by adding e instead of µ in process card.
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What happen in events generation via GS code

Figure 5:
MGv3 genval run result.log Figure 6:

MGv2 genval run result.log

Figure 7: MGv3 runcmsgrid
error

Links of log file: from MGv3 and from MGv2.

Can not generate MGv3 events using ./genval-run (MGv2 is fine).

Also tried to generate MGv3 events locally using ./runcmsgrid.sh in the
corresponding gridpack file, got error like fig.7.
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https://gitlab.cern.ch/yilinz/validation_winc/-/blob/master/W012j_NLO_MGv3_issue/MGv3_genval_run_result.log?ref_type=heads
https://gitlab.cern.ch/yilinz/validation_winc/-/blob/master/W012j_NLO_MGv3_issue/MGv2_genval_run_result.log?ref_type=heads
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What happen in gridpack generation

From MGv3 genval run result.log, the error looks like can not read the gridpack tar ball
successfully. So I checked the log file when generating them.

I found two diffs in MGv2 and v3 logs:

Line 3740 in MGv2 and Line 4403 in MGv3, the total num is diff.

Line 4680 in MGv2 and Line 5427 in MGv3

I checked the corresponding file like ”extended cmd.py” or ”master interface.py” in the
error, they are truly diff in v2 and v3.

I don’t know if they will have an impact. Maybe there are some differences I didn’t find
out. The gridpack generation log can be found in MGv3 and MGv2. BTW, MGv3 always
needs more time than MGv2 when generating gridpack.

I have uploaded all relevant gridpacks and log files to GitLab: MGv3 NLO issue.
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https://gitlab.cern.ch/yilinz/validation_winc/-/blob/master/W012j_NLO_MGv3_issue/MGv3_gridpack_generation.log?ref_type=heads
https://gitlab.cern.ch/yilinz/validation_winc/-/blob/master/W012j_NLO_MGv3_issue/MGv2_gridpack_generation.log?ref_type=heads
https://gitlab.cern.ch/yilinz/validation_winc
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Two diffs in gridpack generation log

Figure 8: MGv2 diff 1 Figure 9: MGv3 diff 1

Figure 10: MGv2 diff 2

Figure 11: MGv3 diff 2

Yilin ZHOU Generator Validation 23 / 30



20240607 20240612 20240622 20240628

W012j gridpack issue solved

The W012j NLO MGv3 issue has been solved by re-generating a new gridpack. (Don’t
know why)
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NLO process card

Use loop sm-no b mass model;
Remove µ from ell.
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Cross section comparison v2 and v3
Table 5: cross section information of W012j NLO

progress xsec before[pb] xsec match[pb] accepted[%]

W++0j
22400.00 ± 70.14 19515.33 ± 64.43 87.12
22470.00 ± 71.02 19629.92 ± 65.38 87.36

W++1j
12910.00 ± 54.09 3359.81 ± 33.15 26.02
11730.00 ± 50.67 3212.91 ± 32.33 27.39

W++2j
5711.00 ± 49.29 1259.48 ± 25.81 22.05
6697.00 ± 87.37 1309.96 ± 31.06 19.56

W−+0j
16760.00 ± 50.63 14602.43 ± 47.52 87.13
16680.00 ± 56.39 14562.34 ± 52.36 87.30

W−+1j
9589.00 ± 46.55 2539.68 ± 28.52 26.49
8806.00 ± 47.53 2406.76 ± 28.30 27.33

W−+2j
4239.00 ± 40.32 908.59 ± 21.40 21.43
4963.00 ± 45.04 998.46 ± 23.00 20.12

total
71610.00 ± 129.00 42034.34 ± 107.46 58.70
71350.00 ± 150.70 41956.50 ± 118.33 58.80

The first line is MGv2,
second line is MGv3.

Discrepancy in some
progress.
Total xsec is consis-
tent.
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Kinetic Distribution of Leptons [NLO]
µ1η τ1η e1η

µ1pT τ1pT e1pT
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Kinetic Distribution of W and jet [NLO]
jet 1 η jet 1 pT jet 1 mass

W η W pT W mass
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Summary

For W up to 2jet NLO:

Totoal xsec are consistent between MGv2 and MGv3.

There are discrepancies of xsec in some progress.

Kinetic distributions are consistent.

Until now, the results of MGv2 vs. MGv3 of W+01j and W+012j (LO and NLO) have
been obtained.

All codes and results have been uploaded on GitLab:Validation WINC.

Thanks!
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