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Outline

BIB Simulation: understanding event distribution

Occupancy plot of MCParticles

Event Visualization example
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Understanding BIB simulation steps

Figure: Talk by Nazar Bartosik on MC Simulation Package in Sept2020 [link]

These 2993 events are distributed in 16 files (8 each for µ−, µ+ beams)
sim mumipl−1e3x500−26m−lowth-excl j1.slcio
...
sim mumipl−1e3x500−26m−lowth-excl j8.slcio
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https://indico.fnal.gov/event/45187/contributions/198033/attachments/135338/167794/2020_09_30_bartosik_v0.pdf


Contents of BIB slcio file

- Simulation of detector response to incoming particles.
- Has MCParticle Collection, Tracker & Calorimeter SimHits Collections.

Let’s look at MC Particles vertex (x, y, z) corrdinates
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Occupancy (R vs Z) of a fraction of MCParticles

2/2993 events, 1 from µ− and µ+ beam each.

Figure: Left: MCParticles from µ− beam and µ+ beam

Next: check SimHits distribution
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Event Display

Can visualize event with simplified geometry rendering
$ced2go -d geometry.xml sim mumi−1e3x500−26m−lowth-excl j1.slcio

Figure: Hbb event (left) and BIB (1/2993 event) (right).

Interesting toolkit to study BIB patterns
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Nov 3rd: Updates

3d plot: Z vs R vs E

Energy distribution (plot multiple pseudo-events to see a pattern)

Write a script to read all .slcio BIB files and write out MCParticle
collection to a branch or TTree
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Z vs R vs Energy
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Updates: Dec 1

MCParticle distributions

next: generate more events using these distributions

looking at code that converts MARS output to slcio format, to how
to structure the MCParticles info.
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MCParticle distributions: Particle ID and Energy

µ− beam with 570/1494 pseudoevents (38%)

Mostly photons, electrons and neutrons
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MCParticle distributions: Z and R

R =
√
x2 + y2

µ− beam is headed in -z direction
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MCParticle distributions

Phi = tan−1(Py/Px)
Theta = tan−1(Py/Pz)

- uniform in Phi as expected
- MCParticles have high longitunal momentum
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Updates: Dec 22

Using gaussian kernal density estimation (KDE) to generate
distributions given an input histogram. Started with theta distribution
as example.

Working on 2D correlated variables like Z and R coordinates.

Recap: Njets and Mbb with BIB

Working on changing E threshold depending on depth into ECal
barrel.
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Theta distributions (normalized)

Using 6/2993 pseudoevents hits only for testing.
Blue is original one, and others generated using KDE.

Q. Should we randomize N MCParticles within a range?
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Recap: Jet reconstruction in presence of BIB

Signal Process: µ+µ− → νν̄H,H → bb̄ overlaid with BIB at 1.5TeV.
Anti-kT jet with R=0.5 used.

Acceptance cut (pT and theta) - good to reduce fake jets from BIB.
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Higgs reconstruction in presence of BIB

Jet energy correction (JEC) applied to account for lost energy due to tight
Eth=2 MeV cut on reco hits in ECal, along with timing cut of 250ps.

- BIB hits increase energy of b-jets, need BIB mitigation.
- Need a jet cleaning strategy to improve mass resolution.
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Plan for winter break and Spring semester

Finish up bib generation through parametrization for Delphes
implementation.

Continue with jet cleaning and bib mitigation strategy.
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