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Validation task

➢ MadGraph
• The most commonly used generator within CMS
• Generator is the bridge between theory and experiment, the generator is based on the theory, and generate 

events through the Monte Carlo (MC) method. 
• We can obtain the cross section, distribution from MadGraph, then we can compare the MC events with data.

➢ Validation in this talk:
• Compare the process 𝒑 𝒑 → 𝑾∗ → 𝒍𝝊 + 𝒏 𝒋𝒆𝒕 

(𝒍 = 𝒆, 𝝁, 𝝉; 𝒏 = 𝟎, 𝟏, 𝟐)
between Madgraph v2_9_18 and v3_5_2
for both LO and NLO
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Update today

LNu_NLO_1j without ckm and mu
For XS comparison (today)

LNu_NLO_2j without ckm and mu
(last week)

Rebin the plot (today) The code will be uploaded later
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Cross section comparison

Before matching After matching

process Cross section v2_9_18 (pb) Cross section v3_5_2 (pb) Cross section v2_9_18 (pb) Cross section v3_5_2 (pb)

LNu_LO_0j 𝟓𝟒𝟒𝟒𝟎 ± 𝟑𝟑. 𝟒𝟏 𝟓𝟒𝟑𝟖𝟎 ± 𝟑𝟑. 𝟑𝟎 𝟓𝟒𝟒𝟒𝟎. 𝟎𝟎 ± 𝟑𝟑. 𝟒𝟏 𝟓𝟒𝟑𝟖𝟎. 𝟎𝟎 ± 𝟑𝟑. 𝟑𝟎

LNu_LO_1j 𝟑𝟕𝟑𝟒𝟎 ± 𝟏𝟕𝟗. 𝟎𝟎 𝟑𝟕𝟏𝟗𝟎 ± 𝟏𝟕𝟐. 𝟎𝟎 𝟗𝟑𝟓𝟑. 𝟓𝟔 ± 𝟒𝟕. 𝟔𝟕 𝟗𝟑𝟏𝟏. 𝟖𝟗 ± 𝟒𝟓. 𝟗𝟖

LNu_LO_2j 𝟐𝟔𝟏𝟑𝟎 ± 𝟖𝟏. 𝟕𝟑 𝟐𝟓𝟗𝟔𝟎 ± 𝟖𝟎. 𝟔𝟐 𝟑𝟎𝟒𝟓. 𝟒𝟖 ± 𝟏𝟐. 𝟔𝟗 𝟑𝟎𝟐𝟓. 𝟔𝟒 ± 𝟏𝟐. 𝟓𝟔

LNu_NLO_0j 𝟔𝟏𝟏𝟗𝟎 ± 𝟕𝟐. 𝟒𝟓 𝟔𝟏𝟏𝟕𝟎 ± 𝟕𝟔. 𝟏𝟏 𝟔𝟏𝟏𝟗𝟎. 𝟎𝟎 ± 𝟕𝟐. 𝟒𝟓 𝟔𝟏𝟏𝟕𝟎. 𝟎𝟎 ± 𝟕𝟔. 𝟏𝟏

LNu_NLO_1j 𝟑𝟓𝟓𝟖𝟎 ± 𝟕𝟎. 𝟐𝟖 𝟑𝟐𝟔𝟑𝟎 ± 𝟔𝟏. 𝟓𝟓 𝟏𝟐𝟐𝟐𝟐. 𝟕𝟒 ± 𝟒𝟕. 𝟕𝟗 𝟏𝟏𝟖𝟐𝟎. 𝟕𝟖 ± 𝟒𝟑. 𝟕𝟖

LNu_NLO_1j 𝟐𝟑𝟕𝟒𝟎 ± 𝟓𝟎. 𝟐𝟒 𝟐𝟏𝟕𝟕𝟎 ± 𝟒𝟐. 𝟗𝟔 𝟖𝟏𝟎𝟗. 𝟕𝟒 ± 𝟑𝟐. 𝟒𝟓 𝟕𝟖𝟖𝟎. 𝟗𝟏 ± 𝟐𝟗. 𝟓𝟗

LNu_NLO_2j 𝟏𝟎𝟕𝟓𝟎 ± 𝟒𝟑. 𝟏𝟏 𝟏𝟐𝟓𝟕𝟎 ± 𝟓𝟔. 𝟖𝟔 𝟐𝟑𝟑𝟕 ± 𝟐𝟏. 𝟏𝟏 𝟐𝟒𝟔𝟗. 𝟕𝟐 ± 𝟐𝟓. 𝟏𝟕

• LO: consistent within the uncertainty
• NLO_0j: consistent within the uncertainty
• NLO_1j: v3 is lower than v2
• NLO_2j: v2 is lower than v3

𝒑 𝒑 → 𝑾∗ → 𝒍𝝊 + 𝒏 𝒋𝒆𝒕
Normal card

Without mu and ckm
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LNu_NLO_2j Seems different in high PT region

𝒑 𝒑 → 𝑾∗ → 𝒍𝝊 + 𝟎 𝒋𝒆𝒕, LO
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