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Due to the increasing number of facilities that use ultra-short high power lasers systems, this work tried to find a 

solution for obtaining high-resistant optical components.The combination of the dielectric materials with different 

refractive indices used as thin films and/or heterostructures with antireflection properties were studied. 

Antireflection coatings were formed from alternative oxides layers with low and high refractive index. Starting from 

targets of Ta2O5, Al2O3, SiO2, and HfO2 in a controllable oxygen atmosphere, thin layers were grown by pulsed 

laser deposition and radio-frequency assisted pulsed laser deposition. The experimental parameters for obtaining of 

each layer and of layers combination were established after their careful characterization by specific techniques as 

AFM, XRD, spectroellipsometry, SIMS, SEM, HR-TEM. The electrical measurements revealed the dielectric 

behavior of the deposited coatings. Then, optical components – demonstrators with controlled antireflection 

characteristics were obtained based on dielectric layers with optimized properties and deposition architecture to 

generate plasma mirrors capable to withstand high energies ultra-short laser pulses. Simultaneously, computer 

simulation studies regarding the phenomena that rise when a high energy ultra-short laser beam hits a material were 

performed using Particle in Cell-Finite Difference Time Domain method. 
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