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The conception of new white emitting single molecule materials is challenging from a purely experimental perspective
and insights on the complex photophysical  behavior from a theoretical  point of view are highly valuable for their
design. From a theoretical perspective, these materials are a perfect playground to test the ability of novel approaches
for describing excited states of different nature and their modulation due to the presence of a crystalline environment.
Indeed, to correctly predict dual emission from a single molecule one needs to develop and interface efficient methods
enabling to compute 1) the structure and energetic of excited states of different characters (locally excited, intra or
inter molecular charge transfer, excimeric) and 2) the effect of the crystalline matrix on them.
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The aim of the present project is to setup computational protocols based on Density Functional methods that will
enable to describe and predict emission of organic compounds in light of their use as single molecule white emitting
materials and to predict the link between the macroscopic emission behavior of the molecular material  and their
chemical structure from first principles.
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         <p class="ql-align-justify">I have been awarded <strong>the first prize in the New Century Cup National Essay Competition</strong>, showcasing my exceptional written expression skills. Furthermore, I have repeatedly been honored as <strong>an Advanced Individual in Volunteer Service</strong> and <strong>an Outstanding Student Leader</strong>. I have also been recognized as an Excellent League Member and Individual, and have distinguished myself in debate competitions, earning the accolade of <strong>Excellent Debater</strong>. I possess <strong>excellent written communication skills</strong> and <strong>outstanding teamwork abilities</strong>.</p><p class="ql-align-justify">In my professional field, I have mastered a variety of methods and approaches in <strong>quantum chemistry</strong> and am proficient in using codes such as <strong>Gaussian</strong>, <strong>Dmol</strong><sup><strong>3</strong></sup>, and<strong> ADF</strong> for a wide range of computational tasks. These include, but are not limited to, KS orbital energy calculations, IRC calculations, potential energy surface scans, transition state searches, calculations of orbital components, vibrational analysis along with infrared and Raman spectroscopy, calculations of thermodynamic quantities and energy-related properties, NMR calculations, studies of excited states and electronic spectroscopy, and calculations of weak interactions. I am skilled in <strong>machine learning </strong>and experienced in writing scripts in <strong>Python</strong>.</p>
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                     The influence of different types of thiol ligands at the interface on the geometric structure, stability, and catalytic performance of gold nanoclusters.
                     <p class="ql-align-justify"><strong>1.The Influence of Ligand Structural Variations on the Stability and</strong> <strong>Other Properties of Monolayer-Protected Gold Clusters</strong></p><p class="ql-align-justify">The research, based on Density Functional Theory (DFT), focuses on FCC series nanoclusters, specifically Au<sub>28</sub>(SR)<sub>20</sub>, Au<sub>36</sub>(SR)<sub>24</sub>, and Au<sub>44</sub>(SR)<sub>28</sub> It includes comparisons of the binding energy (E<sub>b</sub>), dispersion energy (E<sub>b</sub> <sup>disp</sup>), and the sulfur-gold (E<sub>b</sub><sup>S-Au</sup>) bond energy between different thiol ligands and the gold clusters. The study also explores the impact of aromatic, aliphatic, and bulky thiol ligands on the structure and thermodynamic stability of the clusters.</p><p class="ql-align-justify"><strong>2.Study of the Catalytic Properties of Gold Nanoclusters under the Influence of Different Ligands</strong></p><p class="ql-align-justify">This study investigates the effects of slight size differences in gold clusters on the catalytic activities of cluster covered with various ligands. Particularly, it combines the Basin-Hopping algorithm with Density Functional Theory calculations to provide a detailed theoretical explanation of a systematic analysis of the catalytic performance of gold clusters under different ligands.</p>
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                     Modelling white light emitting materials using Density Functional based approaches
                     <p class="ql-align-justify">The conception of new white emitting single molecule materials is challenging from a purely experimental perspective and insights on the complex photophysical behavior from a theoretical point of view are highly valuable for their design. From a theoretical perspective, these materials are a perfect playground to test the ability of novel approaches for describing excited states of different nature and their modulation due to the presence of a crystalline environment.</p><p class="ql-align-justify">Indeed, to correctly predict dual emission from a single molecule one needs to develop and interface efficient methods enabling to compute 1) the structure and energetic of excited states of different characters (locally excited, intra or inter molecular charge transfer, excimeric) and 2) the effect of the crystalline matrix on them.</p><p class="ql-align-justify">The aim of the present project is to setup computational protocols based on Density Functional methods that will enable to describe and predict emission of organic compounds in light of their use as single molecule white emitting materials and to predict the link between the macroscopic emission behavior of the molecular material and their chemical structure from first principles.</p>
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                 <p><br></p><p class="ql-align-justify">This study applied machine learning methods to investigate the optical properties of gold nanoclusters (AuNCs). It began by analyzing the absorption spectra of AuNCs using machine learning techniques, involving the construction and processing of datasets, and the selection and evaluation of various regression models to predict the characteristic peak values in the absorption spectra. The models' generalization abilities were assessed through cross-validation methods. Finally, a feature importance analysis was conducted to identify the key factors influencing the position of the absorption peaks. This feature ML analysis leads us to single out the sulfur-gold distances as a key factor determining the accuracy of the theoretical predictions. It is notable that the ML analysis arrives at similar conclusions that had been suggested in the literature, achieved through a laborious human analysis.</p>
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