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Abstract:  Laser processing includes various techniques that allow for precise structuring and functionalization of materials. 
Because of its flexibility (e.g., type of material, type of change, laser source), it has many applications in areas like plasmonics, 
tribology, and biology.  

The overall objective of this thesis is to control and tune the spectral properties of materials of interest in photonics and 
sensing through femtosecond laser-induced structuring. Specifically, the two scientific goals are: increasing light absorption 
in the infrared range by microstructuring and hyperdoping of semiconductors, as well as fabricating spectrally selective filters 
(visible and infrared) by controlled transformation of nanocomposites (NP reordering and reshaping). The technological 
objective will consist of a proof of concept of a spectrally selective detection system. 

The thesis framework is part of the activities of the HyperSpec project (Laser structuring and hyperdoping synergies for 
spectrally selective devices - PID2023-148178OB-C22), in close collaboration with the Thin Films and Microelectronics Group 
at Complutense University of Madrid.  

 

Requirement: Holding the necessary qualifications (300 ECTS, Bachelor's + Master's degree) to enroll in a PhD program in 
Physics or Materials Science in a Spanish University. 

Required profile: Person with a strong motivation in experimental work with lasers, solid knowledge in optics and laser-
matter interaction, experience in material characterization techniques (microscopy, spectroscopy, Raman, AFM, etc.), and 
excellent oral and written communication skills. 
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