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• Agenda (source: https://astrocent.edu.pl/):

• a new institute dedicated to neutrinos, dark matter and gravitational waves.
• Founded in July 2018:

• within the Nicolaus Copernicus Astronomical Center of the Polish Academy of Sciences as 
• a completely new autonomous centre of excellence. 

• Since March 2026:
• new institute within Polish Academy of Sciences
• founded by the Horizon Europe, IRAP grant and the Ministry of Science and Higher Education of Poland
• €30 million over 6 years to provide a stable base to expand human and research infrastructure capacity, partnerships, 

and training.

• Thank you CTU and cześć Astrocent!

1

https://astrocent.edu.pl/
https://astrocent.edu.pl/
https://astrocent.edu.pl/
https://astrocent.edu.pl/
https://astrocent.edu.pl/
https://astrocent.edu.pl/
https://astrocent.edu.pl/


30.6.2026, Bratislava, SuperNEMO collaboration meeting

My current (and recently graduated) students

The veterans of the SuperNEMO:

2



30.6.2026, Bratislava, SuperNEMO collaboration meeting

My current (and recently graduated) students

The veterans of the SuperNEMO:
• Tomáš Křižák (CTU):

• master thesis defended in June 2025.

2



30.6.2026, Bratislava, SuperNEMO collaboration meeting

My current (and recently graduated) students

The veterans of the SuperNEMO:
• Tomáš Křižák (CTU):

• master thesis defended in June 2025.
• Adam Mendl (Charles Uni. in Prague / CTU):

• finishing his long term internship now.

2



30.6.2026, Bratislava, SuperNEMO collaboration meeting

My current (and recently graduated) students

The veterans of the SuperNEMO:
• Tomáš Křižák (CTU):

• master thesis defended in June 2025.
• Adam Mendl (Charles Uni. in Prague / CTU):

• finishing his long term internship now.
• Maroš Petro (Comenius Uni. in Bratislava / CTU):

• Ph.D. thesis submitted in April 2026.
• waits for the reviews, should defend soon.

2



30.6.2026, Bratislava, SuperNEMO collaboration meeting

My current (and recently graduated) students

The veterans of the SuperNEMO:
• Tomáš Křižák (CTU):

• master thesis defended in June 2025.
• Adam Mendl (Charles Uni. in Prague / CTU):

• finishing his long term internship now.
• Maroš Petro (Comenius Uni. in Bratislava / CTU):

• Ph.D. thesis submitted in April 2026.
• waits for the reviews, should defend soon.

Thanks for all the hard work! :) 

2



30.6.2026, Bratislava, SuperNEMO collaboration meeting

My current (and recently graduated) students

The veterans of the SuperNEMO:
• Tomáš Křižák (CTU):

• master thesis defended in June 2025.
• Adam Mendl (Charles Uni. in Prague / CTU):

• finishing his long term internship now.
• Maroš Petro (Comenius Uni. in Bratislava / CTU):

• Ph.D. thesis submitted in April 2026.
• waits for the reviews, should defend soon.

Thanks for all the hard work! :) 

I suggest everyone to profit from presence of 
Tomáš and Maroš as much as possible – this 

might be their last collaboration meeting!
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Youth team:
• Kyrylo Filonenko (T. Shevchenko Univ. in Kyiv):

• defended master thesis in May 2026.
• studied experimental detection efficiencies.

• Yaroslava Kozina (T. Shevchenko Univ. in Kyiv):
• defended bachelor thesis in June 2026.
• studied effect in plateau between peaks in 207Bi spectrum.

• Andrew Pitolaj (Princeton University):
• IIP internship, June and July 2026.
• attempts more quantitative approach to Yaroslava´s results.

• Oleksandra Halatova (T. Shevchenko Univ. in Kyiv):
• starts internship in July 2026.
• internship will lead to bachelor thesis.
• will perform optimization of Cimrman - TBD with Tomáš.

My current (and recently graduated) students

3



30.6.2026, Bratislava, SuperNEMO collaboration meeting

0vββ AI Summer School



30.6.2026, Bratislava, SuperNEMO collaboration meeting

0vββ AI Summer School, University of California, Irvine, 20-21 June 2026
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0vββ AI Summer School, University of California, Irvine, 20-21 June 2026

I helped to organize AI / NN training school
• I produced official SuperNEMO data release
• I participated in the workshop learning the basics of NN training, LLM, AI chatbots and vibecoding
• I managed to design and to train my first NNs using only vibecoding!
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ev_no: event number
E1, E2: individual electron energies in keV 
tX, tY: x- and y-position of the tracker hit center in mm 
tZ: z-position of the tracker hit center in mm 
tR: horizontal distance in mm of the closest flyby of the electron to the anode 
dY, dZ: separation of foil trajectory projection points (TPPs) in mm
theta: simulated 3D decay angle in degrees 
phiS: simulated 3D foil escape angle in degrees 
phiR: 3D reconstructed angle in degrees 
label: type of the decay: 0nubb, 2nubb, Bi214or Tl208, string type

The SuperNEMO data release

The datasets and more info can be found at: 

https://zenodo.org/records/20698789
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My NNs

I trained two neural networks:
• NN1: using 2 features: E1, E2
• NN2: using 5 features: E1, E2, dY, dZ, phiR
• Both networks were trained on simulation data from 0vββ (signal) and 0vββ (background)
• Classification task: output is one number which decided whether it was 0vββ or 2vββ
• I did not write a single line, everything was vibecoded!

NN1:
E1, E2

NN2: 
E1, E2, dY, 
dZ, phiR

Label 0vββ
or 2vββ
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Distribution of input features
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Validation: Receiver Operating Characteristics (ROC) curve

ROC curve gives us an information 
how powerful the NN for classification 

is: it is a relationship between the 
true positive and false positive 

classification.  
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Validation: Score distribution

• NN outputs one number - score. These plots show the histograms of the score for all the events used for validation. 
• Left plot shows 2-feature NN, right plot shows 5-feature NN
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Validation: Confusion matrix

• Confusion matrices are relationship between true/false positive/negative – like the testing in COVID times.
• Left plot shows 2-feature NN, right plot shows 5-feature NN
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Validation: Confusion matrix

• Confusion matrices are relationship between true/false positive/negative – like the testing in COVID times.
• Left plot shows 2-feature NN, right plot shows 5-feature NN

All these are my babysteps and there is still a long 
way to make something serious. However, could this 

be a beginning of NN analysis in the SuperNEMO?
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• Neutrino ´26 took place at the University of California, Irvine last week to celebrate 70 years 
since the neutrino was discovered!

• I presented a poster representing the SuperNEMO Demonstrator at Neutrino ´26
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During the plenary sessions the SuperNEMO was mentioned in the context of 0vββ AI 
Summer School along with the large projects! 
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During the talk of Gabriel Orebi Gann the need for reconstruction of topology was underlined!
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Callum Wilkinson placed the SuperNEMO data taking ot the list of highlights to look forward to in 
the summarizing plenary talk at the end!
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• Neutrino was a place of meeting of old friends from the SuperNEMO and the Comenius 
University in Bratislava!

• Thanks to Christine to make this possible!
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• Neutrino was a place of meeting of old friends from the SuperNEMO and the Comenius 
University in Bratislava!

• Thanks to Christine to make this possible! Thank you for your attention! 
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