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Raportul rezuma realizarile cheie ale proiectului de cercetare colaborativ axat pe materiale
avansate, incluzand magneti topologici, perovskite halogenate 2D, fenomene de crossover de
spin si alte materiale inovatoare pentru aplicatii In spintronica, dispozitive cuantice,
optoelectronicd si nanotehnologii. Rezultatele interdisciplinare integreaza stiinta materialelor,
fizica starii condensate si chimia cuantica, avansand atat intelegerea fundamentald, cat si
aplicatiile tehnologice.

Mostre policristaline si monocristaline de Tnaltd calitate din Fe3;Sn si FesSnz, avand structuri
kagome, au fost sintetizate utilizand metode de transport chimic. Studiile magnetice au relevat
un comportament feromagnetic anisotrop, cu anizotropie planard in Fe3Sn si tranzitii de
reorientare a spinului in FesSny. Analizele proprietatilor electrice si galvanomagnetice au
confirmat conductivitatea metalica si efectele Hall anormale anisotrope, legate de cuplarea spin-
orbita.

Filme de iodura de plumb metilamoniu (MAPbI;) au fost sintetizate printr-o metoda bazata pe
solutii. Caracterizarea a evidentiat filme netede, uniforme, cu proprietdti luminiscente, spectrul
emisiei fiind centrat la 780 nm. A fost evidentiat potentialul pentru sinteza de noi heterostructuri
de tip van der Waals pentru optoelectronica.

Studiile teoretice, inclusiv computationale, asupra complexelor de Fe(II) au demonstrat prezenta
tranzitiilor de spin cuplate cu protoni, evidentiind rolul deprotondrii ligandului in ajustarea
comportamentului spinului. Un model propus pentru tranzitiile valentd-tautomere in clustere Fe-
ligand-Co a elucidat interactiunile dintre crossoverul de spin, transferul de electroni si
fenomenele cooperative.

Investigatiile experimentale ale filmelor subtiri Cu2Zn;xCdxGeSs4 au relevat ajustari
compozitionale ale acestor solutii solide de tip kesterit. Retelele de difractie pe bazd de
azopolimeri si nano-structuri multistrat din sticle calcogenice au prezentat profiluri nanoscale
precise. Complexele de europiu au demonstrat o luminescenta puternica, cu aplicatii potentiale
in optoelectronicd si medicind. Compozitele elaborate inovatoare pe baza de ZnO si ceramicile
de hidroxiapatita au manifestat proprietati structurale, termice si mecanice imbunatatite. A fost
demonstrat ca deformarea plastica severa amplificd rezistenta mecanica a aliajelor Zr-Nb prin
transformarea microstructurilor. Modelul cinetic elaborat a oferit perspective asupra descrierii
sinergiei antioxidantilor in peroxidarea lipidelor.

Rezultatele obtinute in cadrul acestui proiect au fost reflectate in 42 publicatii stiintifice, dintre
care 28 reviste cu factor de impact cotate in bazele de date WoS si Scopus, au fost prezentate n
circa 40 de rapoarte la conferinte internationale si au condus la publicarea a 3 brevete de inventii,
ceea ce reprezintd o contributie semnificativa la stiinta si tehnologia materialelor avansate.
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The report summarizes the key achievements of the collaborative research project focused on
advanced materials, including topological magnets, 2D halogenated perovskites, spin crossover
phenomena and other innovative materials for applications in spintronics, quantum devices,
optoelectronics and nanotechnologies. The interdisciplinary results integrate materials science,
condensed state physics and quantum chemistry, advancing both fundamental understanding and
technological applications.

High-quality polycrystalline and single-crystalline samples of Fe3Sn and Fe3Sn2, with kagome
structures, were synthesized using chemical transport methods. Magnetic studies revealed
anisotropic ferromagnetic behavior, with planar anisotropy in Fe3Sn and spin reorientation
transitions in Fe3Sn2. Analyses of electrical and galvanomagnetic properties confirmed metallic
conductivity and anisotropic anomalous Hall effects, related to spin-orbit coupling.

Methylammonium lead iodide (MAPbIs) films were synthesized by a solution-based method.
Characterization revealed smooth, uniform films with luminescent properties, the emission
spectrum being centered at 780 nm. The potential for the synthesis of new van der Waals-type
heterostructures for optoelectronics was highlighted.

Theoretical, including computational, studies on Fe(Il) complexes demonstrated the presence of
proton-coupled spin transitions, highlighting the role of ligand deprotonation in tuning the spin
behavior. A proposed model for valence-tautomeric transitions in Fe-ligand-Co clusters
elucidated the interactions between spin crossover, electron transfer and cooperative phenomena.

Experimental investigations of Cu2Zn1-xCdxGeS4 thin films revealed compositional tuning of
these kesterite-type solid solutions. Diffraction gratings based on azopolymers and multilayer
nanostructures of chalcogen glasses presented precise nanoscale profiles. Europium complexes
demonstrated strong luminescence, with potential applications in optoelectronics and medicine.
The developed innovative composites based on ZnO and hydroxyapatite ceramics exhibited
improved structural, thermal and mechanical properties. It was demonstrated that severe plastic
deformation enhances the mechanical strength of Zr-Nb alloys by transforming the
microstructures. The developed kinetic model provided insights into the description of the
synergy of antioxidants in lipid peroxidation.

The results obtained within this project were reflected in 42 scientific publications, of which 28
journals with impact factor listed in the WoS and Scopus databases, were presented in about 40
reports at international conferences and led to the publication of 3 patents, which represents a
significant contribution to the science and technology of advanced materials.




