
Advancements in Nuclear 
Reaction Analysis: 
A Data Science Approach
with the mini-eTPC
Detector

SPEAKER: O. SÎRBU

D. BALABANSKI, S. NICULAE,

A. ROTARU, D. TESTOV



O. Sîrbu. Young Researchers and Young Engineers Days, 2024 2

Initial Problem and Our Innovative Solution

• Problem: For an experiment spanning multiple days, the data analysis process required 
over a year.

• Solution: We addressed this challenge by implementing cutting-edge data science 
algorithms, significantly streamlining the data analysis workflow.

• Difference:



Part I: Operational Principles of the 
ELITPC Detector
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TPC at ELI-NP
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GEM structures
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Segmented anode read-out



Part II: Manual data analysis 
approach
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Simple alpha events
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Scattered alpha event
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Triple alpha events



Part III: Data Science approach
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New perspective

Data as Images
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Noise

Fly BySingle Strong Burst Source

3-prong event

• The comissioning experiment 
generated approx. 500 GB data 
in .root format

• With data compressed as 
images, the total data size is 
reduced to approx. 10 GB

What we aimed to do:

• Categorize data based on 
various thresholds

• Facilitate  further analysis
• Eliminate unwanted data 

(such as Noise)



• One strategy involved calculating the Histogram of 

Gradients for each image to identify specific patterns, 

facilitating the data sorting process.

• Despite its promising nature, it was not used for the 

final data sorting phase.
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One idea: extracting 
HOG features
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Image color analysis
~ the most efficient classification method ~

• The histogram of 
colors in an image 
provides a concise 
representation of the 
distribution of pixel 
intensities across 
different color 
channels.

• This distribution is an 
important feature for 
distinguishing 
between different 
objects (in our case, 
events) in an image.



Thank you!
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