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beam called EIT window. The depth and width or the position of the EIT window can be altered
by frequency detuning of the laser field.

Keywords: semiconductor quantum well, absorption coefficient, electromagnetically induced
transparency, frequency detuning.
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The UrQMD model is widely applied for simulation of nucleus-nucleus interactions at high
energies. It allows one to generate multi-particle production in the interactions in the so-called
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“cascade” mode [1]. We couple the model with the Statistical Multi-fragmentation Model (SMM)
to simulate the neutron and nuclear fragment productions using the EoS mode of the UrQMD
model. In the coupling mode, the molecular type propagation of nucleons is used accounting
potential interactions, stochastic scatterings and multi-particle productions. The evolution time
is chosen to equal to 100 fm/c. At the end of the time evolution, the well-known clusterization
algorithm is applied for creation of the nuclear pre-fragments in the equal velocity reference
frame (clusterization radius Rc = 3 fm). An excitation energy of a pre-fragment is computed
as a difference between sums of the kinetic and potential energies of nucleons, and a ground
state mass of the pre-fragment. We check that the combination of UrQMD and SMM allows to
describe neutron spectra in the reactions – p+Al, Fe, and Pb [2]. Fragment mass distributions
in nucleus-nucleus interactions are also analyzed. The combination can be a good candidate to
use at NICA and FAIR facilities.
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The utilization of TiO2 nanostructures for photocatalytic applications has garnered significant
attention for more than 60 years. Particularly, nitrogen doping of TiO2 surfaces has demon-
strated outstanding performance compared to pristine TiO2 in terms of stability and photocat-
alytic efficiency. In this study, employing first-principles computational methods and combining
the standard semi-local approximation with the highly accurate hybrid functional formalism for
the exchange-correlation functional, we investigated the energetic and electronic properties of
oxygen vacancy and nitrogen-related defects on the (110) surface, known for its high energetic
favorability. We elucidate the functional contributions of these defects to enhanced photocatal-
ysis, which include the reduction of the band gap, defect-mediated photoabsorption, and the
decrease in electron-hole pair recombination. Particularly noteworthy is the role of the nitrogen
substitution oxygen defect in enhancing Methylene Blue absorption, thus increasing catalytic
reactivity. Additionally, we conducted a detailed analysis of the stabilization of these defects
in relation to their local structures. This analysis offers theoretical insights into the defects’
engineering and their potential applications.

Presenter: Ngoc Linh Nguyen

S.1 – S Poster, VCTP-49

Magnetic Bound State Using Neodymium Magnets

Hoang-Minh Do (1), Van-Duy Nguyen (2)

(1) Hanoi Amsterdam High School for the Gifted, (2) Phenikaa University

This presentation explores the theoretical calculation and realization of a magnetic bound state
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