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Fundamentare

Photoluminescence spectroscopy is a nondestructive and contactless optical method of probing the electronic structure
of materials. Smart luminescent materials draw a special attention owing to their unique optical properties and versatility
in sensor applications. They cover a broad spectrum of organic, inorganic, and hybrid systems including quantum dots,
organic dyes, and metal-organic frameworks (MOFs), and offer tunable emission characteristics that can be engineered
at the molecular or nanoscale level to respond to specific stimuli, such as temperature, pH, and chemical presence.
They are crucial in developing advanced sensor technologies for environmental monitoring, biomedical diagnostics, and
industrial applications with the help of the luminescence mechanisms, such as fluorescence, phosphorescence, and
upconversion. Additionally, the incorporation of these materials into portable, user-friendly devices, such as smartphone-
based sensors, broadens their applicability and accessibility.

Continutul
disciplinei

1. Spectroscopia de fotoluminescenta ca metoda optica nedistructiva si fara contact pentru studierea structurii
electronice a materialelor. Teoria luminescentei moleculare. Excitarea moleculelor. Dezactivarea moleculelor
excitate. Tipuri de luminescenta. Fosforescenta si fluorescenta. Fotoluminescenta. Spectre de fotoluminescenta.
Luminescenta catodica. Electroluminescenta. Chemiluminescentd. Luminescentd Stokes/anti-Stokes. Metode de
excitatie. Cromism. Clasificarea proceselor de luminescenta si fluxul acestora. Spectrul luminescentei.

2. Legile luminescentei. Principiul Franck-Condon. Regula Stokes. Diagrama Jablonski. Regula Iui Vavilov,
regula lui Kasha. Constanta spectrului de luminescenta. Randamentul luminescentei. Stingerea luminescentei.
Emisie si stingere induse de agregare. Mecanismele fotoluminescentei. incrucisare intersistem, cuplare spin-orbits,
transfer de electroni fotoindus, transfer de energie fotoindus, transfer intramolecular de sarcina. Relatia structura-
proprietate.

3. Classes of luminescent materials (inorganic, organic, hybrid composites, nano-materials, lanthanide-based
luminophores) Applications (Led-technologies, water analysis, viscosity measurements, cancer diagnostics)

4, Organic luminophores, structure and design, types of emission, advantages and drawbacks. Key steps:
excitation, absorption, relaxation, analysis. Applications: semiconductor research, materials science, chemistry, food
science. Benefits: non-desctructive, contactless, sensitive, versatile.

Competentele

CP1. Obtinerea cunostintelor avansate despre teoria luminiscentei. Dezvoltarea capacitatii de a aplica cunostintele si

obtinute abilitatile dobandite pentru rezolvarea unor probleme concrete.
CP2.Introducere in echipamentele disponibile la IFA USM pentru studii de fotoluminescenta. Fotoluminescenta in stare
lichida si solida.
CP3. Pregatirea probelor, identificarea de noi materiale si validare omogenitatii fazei prin studiul cu raze X al pulberilor
cu ajutorul difractometrului MiniFlex 600.
CP4. Prelucrarea si interpretarea corecta a rezultatelor obtinute pentru determinarea compozitiei si structurii compusului
studiat in punkt de vederea corelatiei struktura cristalina — proprietati fotoluminescente.
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