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Trigger object Level Analysis

• Purpose: TLA searches for low-mass dijet resonances (450-1800 GeV) 
using ATLAS detector at LHC.

• Issue: LHC searches for lighter resonances with small cross-sections have
been hampered by restrictions in data-taking rate -> dijet events with an 
invariant mass below 1 TeV are largely discarded by the trigger system.

• Solution: implementation of a novel data technique -> data analysis uses
only a fraction of the full event that is saved in a dedicated data stream 
and reconstructed within the software trigger system. These are the "trigger 
objects".

1



Validate HistFitter framework for setting limits

• Task: switch to using HistFitter [1] (frequentist stats framework) 
for the limit calculation (instead of the Bayesian approach used until no
w).

• Bayesian (BAT) and Frequentist (HistFitter) approaches to limit setting 
are a bit different:

• limits obtained in the Frequentist approach are tighter than the Bayesian one;

• HistFitter requires less resources to run.

[1] https://twiki.cern.ch/twiki/bin/viewauth/AtlasProtected/HistFitterTutorial
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Methods

• In absence of any excess, the observed data and predicted background are 
used to set model-independent limits on new phenomena.

• The analyzed dataset has an integrated luminosity of up to 29.3 fb-1 and 
a centre of mass of 13 TeV.

• For this validation, limits on the cross section are set on a generic model 
where the signal is modeled as a gaussian contribution to 
the observed mjj distribution:
• width = 7%;

• peak 800 GeV;

• mass range: from 531.0 to 2081.0 GeV.
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Methods

• To validate BAT and HistFitter, a 95% credibility-level upper
limit on the cross section has been considered.

• The expected limits are calculated including systematic
uncertainties on both signal and background model:

• Background systematic uncertainties:

• Uncertainty for choice of fit function;

• Uncertainty for fit parameter values.

• Signal systematic uncertainties:

• Uncertainties on the jet energy scale (JES);

• Uncertainties on the luminosity.
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Results

• Background systematic uncertainties:

• The results from BAT and HistFitter are compatible within 1%.

Configuration
Limits

Bayesian HistFitter

No Systematic 6118.52 6117.71

Fit Function choice only 6118.54 6117.51

Fit parameter values only 6257.82 6257.71

5



Results

• Signal systematic uncertainties:

• The two methods are compatible

The difference is about 3%

Configuration
Limits

Bayesian HistFitter

Jet Energy Scale only 6333.07 6127.04

Luminosity only 6145.35 6117.71
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Motivation

•Currently, Monte Carlo detector simulation at LHC can occupy up to 40 % of 
World Wide LHC computing grid’s resources. This percentage is set to grow when 
LHC luminosity will be further increased.

•It is necessary to find a new approach for improving the execution time of 
simulations without sacrificing the quality of simulated data.

•The purpose of this preliminary study is to investigate how to reduce the Geant4 
simulation execution time.

•This is achieved by running standalone Geant4 simulations, whose performance 
can then be evaluated independently from other libraries and control frameworks.
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Method
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Method
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Static vs dynamic performance with full detector geometry
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Static vs dynamic performance with Inner Detector geometry
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Execution time vs number of threads

Full detector geometry

Inner detector geometry

• Code was built using GCC 8.2.0.

• Simulations were run keeping the number of 

events per thread constant.

• The improvement between static and 

dynamic linking is confirmed in all cases

on both machines.
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Conclusions
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Courses & conference

• Computational Programming with Python

• Scientific Computing with Python and 
Fortran

• CHEP 2019 - Adelaide



Thank you for your attention!
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