technische universitat
dortmund

Adaptive Sampling in Simulations for IACTs

Tristan Gradetzke
13.02.2024



technische universitat
dortmund

whoami

Zoom Meeting

m Tristan Gradetzke
= PhD student @ TU Dortmund University
= |ACT Background

= working for several months on the project

T. Gradetzke | 13.02.2024 2/12



technische universitat
dortmund

Table of Contents

1. The Problem

2. The Plan

3. The Progress

T. Gradetzke | 13.02.2024 3/12



technische universitat
dortmund

Imaging Air Cherenkov Telescopes

~-ray entering the atmosphere

— Extensive air shower (EAS)

_— Pool of Cherenkov light
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Snapshot in camera frame

github.com/aknierim/Tik. ortment/tree/main/IACT

The Problem



https://github.com/aknierim/TikZ_assortment/tree/main/IACT
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Gamma/Hadron Separation

Directional Reconstruction

Energy Reconstruction

highly depending on Monte Carlo simulations (Particle
Classifier, Energy Regressor, IRFs(even more so due to
atmosphere!))
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The Problem

= Gamma = Proton
—— Simulated Events 109 4 —— Simulated Events
107 4 —— Triggered Events —— Triggered Events
—— Successfully Reconstructed Events —— Successfully Reconstructed Events
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The Plan
® Continuos Energy/spatial simulation. m Acceptance Problem described above.
= oversampling medium energys due to telescope = trying to bring the simulation/trigger curve closer.
acceptance.

= Brute Force NN optimizing 30+ parameters
= going from continuous to discrete spatial/energy

distribution.
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The Plan

= Framework for efficient calling and
simulation

Theorie-
berechnung

Rekanstruk-
tion und
Selektion

= Does (of course) exist in parts.

= needs adaption for discretization.

m revolves around package simtools I
e T
A A- A
c1l c3

= Access to telescope parameter C]
c2
database.
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The Plan

m discrete simulation of events on a grid (in FoV and energy)

= Until binwise significance (e.g. Li&Ma) threshold is reached.

n 1
Slima = [znon( 2 )_ nan * I'lbkg] (1)

“bkg

= In general finding a metric 'when to have enough statistic’ is difficult.
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works so far, the rest not so much.
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Outlook

m still a lot to do

= define meaningful metric.

= develop meaningful sample mechanism (until DPG SC).

= ’right’ Problem not even touched.
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