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How to improve isotope 
identification with AMS-02 using

Machine Learning feture
selection methods?
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RICH Background rejection
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BUILDING THE ESTIMATOR

Training (BDT) 
+

Evaluating the 
performance of the BDT

INPUT DATASET

• Events labelled on 
the basis of beta 
reconstruction

• 130 features linked 
to RICH 
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Evaluating the 
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• Events labelled on 
the basis of beta 
reconstruction

• Variables linked to 
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Results
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• Almost every ML algorithm performs better 

than the physics-driven method  (Bueno et al.)

• Random Forest allows for 90% background 

rejection and 92% signal efficiency 

• With the Random Forest technique is possible 

to achieve similar outcomes compared to All 

while reducing overfitting risks and slightly 

decreasing training time

Marta Borchiellini

Borchiellini et al., Particles 2024, 7(2), 417-434 



Thank you!

If you want to know more:

M. Borchiellini, L. Mano, F. Barão, M.Vecchi. 2024. "Feature Selection 

Techniques for CR Isotope Identification with the AMS-02 

Experiment in Space», Particles 7, no. 2: 417-434. 

https://doi.org/10.3390/particles7020024

Or come to the poster session tomorrow! 
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interTwin: An interdisciplinary Digital Twin Engine 
for Science
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interTwin project: digital twin engine for science

https://www.intertwin.eu/ 

https://www.intertwin.eu/


itwinai: an interTwin module for AI workflows
 

Reproducibility, Reusability, Framework-independent, Scalability, Access to Cloud and HPC

3https://www.intertwin.eu/ 
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Costless correction of nested sampling 
parameter estimation

Metha Prathaban

[https://xkcd.com/2110/]





Efficient Parameter Space
Exploration in BSM Theories 

with Batched Multi-Objective
Constraint Active Search

Mauricio A. Diaz,  Giorgio Cerro, Stefano Moretti,
Srinandan Dasmahapatra.

Neutral Scalars
Flavour anomalies
Neutrino masses
Dark matter

Several hints of new physics
exist, and more are emerging:

=



Full     characterisation 
Diverse and dense filling 

Parameter scan methods aim to identify a set of points that belong to a rare
category defined by constraints  

PARAMETER SPACE SCANS

Mauricio A. Diaz



Surrogate Model

Search policy

Active Search Formulation

b-CASTOR

We introduce

batched Constraint Active Search
with TPE Optimisation and Rank

based sampling 

Test Function: 2D Two Objectives B - L SSM study: 8D Five-Objectives

Mauricio A. Diaz
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G. Malkomes, B. Cheng, E.H. Lee and M. Mccourt, Beyond the pareto efficient frontier: Constraint active search for multiobjective experimental design 1.
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