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Background

K.-N. Chu, Y.-R. Lin, M.-Z. Wang, et al. (Belle Collaboration). 
"Study of ." Phys. Rev. D 108 112007.B+ → pn̄π0
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Learned about Julia near the end of the program
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Why Neutrino-less Double Beta Decay ( )? 0νββ

• It would show that 
• Lepton number violation

νe = ν̄e

Rev. Mod. Phys. 95, 025002
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Why Germanium?

5

Rev. Mod. Phys. 95, 025002

• Single beta decay is 
forbidden, hence an ideal 
source for 0νββ

mailto:yuanru@uw.edu
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Why Germanium? (Cont.)

• Single beta decay is 
forbidden, hence an ideal 
source for 

• It's a semi-conductor at low 
temperature

0νββ

6
Rev. Mod. Phys. 95, 025002
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What We Do

Corno Grande
Gran Sasso Massif

mailto:yuanru@uw.edu
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Why Data Cleaning?

mailto:yuanru@uw.edu
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Why Using ML for Data Cleaning?

• To give people a convenient way to devising data cleaning 
algorithm for their own data

mailto:yuanru@uw.edu
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History of the Project

• The project was developed in and tested against with data taken 
in UNC, Chapel Hill.

• Esteban Léon developed the model and helped incorporating it 
in the secondary analysis using Julia with the JuLeAna team in 
TUM, Munich, Germany.

mailto:yuanru@uw.edu
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The Model

• A Support Vector Machine that classifies waveforms as follows.

arXiv:2410.14701v1

Discrete-Wavelet-Transform (DWT)

Baseline subtraction

Normalization

Waveforms

Support Vector Machine

mailto:yuanru@uw.edu
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How it was trained

• Using Affinity Propagation to cluster waveforms automatically
• There will be an exemplar for each cluster
• Labeling exemplars  labeling clusters
• Waveforms and labels are then used to train a SVM

→

mailto:yuanru@uw.edu
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ML-Based Data Quality Cuts in Julia

Preprocessing Clustering Training Inference

❓

mailto:yuanru@uw.edu
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The missing puzzle was already there (Clustering.jl)

So was a well-
defined interface!

mailto:yuanru@uw.edu
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Many early trigger and soft pileup at 
gamma lines due to the nature of the 

high event rates of the calibration data

Energy

Unexpected energy dependence of soft 
pileup efficiency due to normalization



17Energy

2νββAr39

Blinded



18Energy
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Review — developing in Julia is joyful

• Compounding effect of quality-of-life tools, all in REPL!
– Pkg.develop + edit + Revise.jl  strong feedback loop when working on 

existing packages
– Shell mode + gh
– {Plots.jl, CairoMakie.jl} + {ITerm2Images.jl, SixelTerm.jl, 

KittyTerminalImages.jl} (+ ssh)  visualization without XQuartz nor 
Jupyter notebooks

• Better expressiveness  better readability  more welcoming 
codebase for newcomers

• Easier parallelism  less clunky workflow management  easier 
reproducibility  more welcoming codebase

→

→

→ →

→ →
→

mailto:yuanru@uw.edu
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