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Studies

Standard Model
• S. F. Novaes, (IFT-UNESP), Standard

Model: An Introduction

Dark Matter
• Stefano Profumo, An Introduction to

Particle Dark Matter

The theory and phenomenology of QCD
• P. Z. Skands, Introduction to QCD

Jet
• Gavin P. Salam, Towards Jetography

Matching scheme
• J. Alwall, et al, Comparative study of

various algorithms for the merging of
parton showers and matrix elements in
hadronic collisions
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Studies of minimal freeze-in models

Studies of minimal freeze-in models
• Disappearing Tracks.
• Source:

https://arxiv.org/abs/1811.05478

Tools
• Madgraph Studies underway
• ROOT Studies underway
• Pythia 8 Studies underway
• Delphes Studies underway

Reconstruction underway

• pp→ FF → µsµs
Figure: Decay process of F

26/APR/2021 Felipe – Update 3



Simulation

Events Generation:
• 1,000 generated events.
• Generation: pp→ FF and FF + Jet, F → µs in 13 TeV.
• Generation: pp→ FF + Jet, F → µs in 13 TeV.
• Select the Jet in each event with PT ≥ 20 GeV/c.

Goal:
• Observe the shape of the graph.
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Backup

http://sprace.org.br


Table: Generation pp→ FF and pp→ FF + Jet

PTJet(GeV/c) Events σcs MLM

> 20 7769 77.64 On

> 20 7348 65.83 Off

> 90 7699 77.67 On

> 90 7317 66.04 Off
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Table: Generation pp→ FF + Jet

PTJet(GeV/c) Events σcs

> 10 8559 43.79

> 20 9436 28.79

> 90 9999 7.58
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Simulation

Events Generation:
• 10,000 generated events.
• Generation: pp→ FF , F → µs in 13

TeV.
• Generation: pp→ FF + Jet, F → µs in

13 TeV.
• Generation: pp→ Z → µµ in 13 TeV.
• Generation: pp→ Z + Jet, Z → µµ in

13 TeV.
• Select the leading Jet in each event with

PT >= 100 GeV/c.

Goal:
• Observe the shape of the graph.
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Simulation

Events Generation:
• 10,000 generated events.
• Generation: pp→ FF → µsµs in 13

TeV.
• Select the leading Jet in each event with

PT >= 100 GeV/c.
• Difference between mass of the F particle

and the S particle is 1 GeV/c2.

Goal:
• Observe the shape of the graph when

increasing the mass of the FIMP.
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Simulation

Events Generation:
• 10,000 generated events.
• Generation: pp→ FF → µsµs in 13

TeV.
• Select the leading Jet in each event with

PT >= 100 GeV/c.
• Difference between mass of the F particle

and the S particle is 1 GeV/c2.

Goal:
• Observe the shape of the graph when

increasing the mass of the FIMP.
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Simulation

Events Generation:
• 10,000 generated events.
• Generation: pp→ Z → µµ in 13 TeV.
• Generation: pp→ Z + Jet, Z → µµ in

13 TeV.
• Select the leading Jet in each event with

PT >= 25 GeV/c or 100 GeV/c.

Goal:
• Observe the shape of the graph when Z

and Z + Jet are generated.
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Simulation

Events Generation:
• 10,000 generated events.
• Generation: pp→ FF , F → µs in 13

TeV.
• Generation: pp → F F + Jet, F→ µ s in

13 TeV.
• Select the leading Jet in each event with

PT >= 100 GeV/c.

Goal:
• Observe the shape of the graph when
FF and FF + Jet are generated.
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Simulation

Events Generation:
• 10,000 generated events.
• Generation: pp→ FF , F → µs in 13

TeV.
• Generation: pp→ FF + Jet, F → µs in

13 TeV.
• Generation: pp→ Z → µµ in 13 TeV.
• Select the leading Jet in each event with

PT >= 25 GeV/c.

Goal:
• Observe the shape of the graph and

check the proportionality relationship
between PT and MET
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Simulation
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Simulation
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