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Elementariyjy daleliy fizikos Standartinis modelis (SM), savyje turintis elektrosilpnosios saveikos
bei stipriyjy sgveiky kvantiniy lauky teorijas, pateikia stebétinai tiksly materijos apraSyma
fundamentaliame lygyje. Taciau kai kurie eksperimentiniai matavimai ir kosmologiniai stebéjimai
(neutriny osciliacijos, Zbb sgveikos konstantos, tamsioji materija ir kt.) sufleruoja, kad SM yra
nepilnas. Todél yra nagrinéjami jvairiis modelio plétiniai, kurie leidzia teoriskai apraSyti stebimus
dydzius, taciau jveda papildomus parametrus. Taip pat sudétingy modeliy tiksliis sprendiniai
reikalauja dideliy skai¢iavimo resursy, kurie gali augti eksponentiskai, atsizvelgiant | modelio
sudétinguma.Doktorantiiros metu bus ieSkoma inovatyviy sprendimy SM plétiniy laisvyjy parametry
kitimo erdvéms nustatyti, ypatingg démesj skiriant masininiam mokymuisi. Teoriniai apribojimai
kaip unitarumas ir potencialo apribojimai i§ apacios (bounded-from-below conditions) leidzia
susiaurinti parametry erdves, taciau jy jvertinimas yra sudétingas. Todél bus pritaikomi neuroniniai
tinklai ir vystomi maS$ininio mokymosi algoritmai, siekiant optimizuoti nagrin¢jamy modeliy
skaitmeninius skai¢iavimus.

Analysis of neutral boson decay using data recorded with the CERN CMS detector during Run3

The Standard Model (SM) of particle physics, which includes quantum field theories of the
electroweak and strong interactions, provides a remarkably accurate description of matter at the
fundamental level. However, specific experimental measurements and cosmological observations —
such as neutrino oscillations, Zbb coupling constants, and dark matter — suggest that the SM is
incomplete. Consequently, various extensions of the model are explored to provide a theoretical
description of these observed phenomena, though they introduce additional parameters. Also, the
exact solutions of complex models require significant computational resources, which can grow
exponentially with the model's complexity.During the doctoral studies, innovative methods will be
developed to determine the variation spaces of the free parameters in SM extensions, with a particular
focus on machine learning techniques. Theoretical constraints, such as unitarity and bounded-
frombelow conditions, allow to narrow the parameter spaces, but their estimation remains
challenging. Therefore, neural networks and machine learning algorithms will be applied and further
developed to optimize the numerical computations of the considered models.



