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Abstract: 
Currently, optical fibres are widely used for telecommunications and sensing applications due to their immunity to electromagnetic fields and their lightweight and small design. In particular, for sensing purposes, different types of specialised fibres have been developed either with unique designs, such as microstructure patterns or using different kinds of materials. In this way, the sensitivity of the fibres can be enhanced or become unresponsive to specific parameters. Moreover, unique fibre designs have also been developed for fibre laser applications to improve their performance and laser characteristics and handle higher power levels. 
Among the optical fibre components, fibre Bragg gratings (FBGs) having a principal place for sensing and fibre laser applications. The specific optical components are essentially tunable selective reflective mirrors of a single wavelength. As sensing elements can be used as very precise point sensors since the reflected wavelength shifted according to the external parameters such as strain, pressure, temperature, relative humidity and others. On the other hand, the same component can replace the physical mirrors in a fibre laser, creating more robust and efficient fibre laser systems. For the FBG developed, it is necessary to modify the refractive index of the fibre core periodically. This is possible using conventional UV lasers, taking the photosensitivity advantage of the material. However, not all the speciality fibres are photosensitive to UV light; thus, most ‘alternative’ material or design fibres are not fully exploited. 
Femtosecond lasers, providing an alternative process to develop FBG components in any transparent material. The material can be modified through a non-linear mechanism known as multiphoton absorption, in which the fibre’s photosensitivity is not essential. Considering that, an enormously wide range of materials with different mechanical and quantum characteristics are now available to be used, enabling the development of new and exciting applications.
Biography: 
Dr. Antreas Theodosiou is the director and owner of the SME company Lumoscribe LTD. He is finished his PhD in the Cyprus University of Technology with specialization in photonics and optical sensors. His research includes inscription and development of optical sensors using femtosecond laser systems, waveguides, Bragg gratings, Mach-Zehnders, Fabry-Perot cavities, in polymer, silica, and other novel optical materials, and various applications using optical fibre sensors. In addition, has experience working with demodulation algorithms for complicated Bragg gratings spectrums, and fibre lasers. He has published more than 50 peer-review journal papers in high impact factor papers such as Optics Letters, Journal of Lightwave Technology, Materials Express and others, more than 70 papers in international conferences, and 9 invited presentations. He was award best academic performance among the graduates of MSc in Electrical Engineering in Frederick University (Cyprus) 2013 while with the PHOSLab group in Cyprus University of Technology was best poster presentation award in Workshop in Specialty Optical Fibres in October 2017 in Limassol, Cyprus. Recently was awarded with the Cyprus Research Award – Distinguished Researcher “Physical Sciences & Engineering” 2021 by the RIF and the Cyprus government and 2020 SPIE Community Champion. 
Most of his research was focused on the inscription of usable single-peak Bragg gratings and other optical sensors in multimode perfluorinated CYTOP fibres. During his research he developed optical sensing systems for health monitoring applications using polymer optical fibre sensors and design algorithms to optimize the performance of the existing interrogation systems and at the same time to overcome resolution issues such as multiple peaks and peak-locking.

About Research Organization 

[image: Logo, company name

Description automatically generated]
Photonics Research Center (PRC), Lumoscribe LTD, Cyprus

The Lumoscribe LTD is an SME company established in Cyprus in May 2018 that specialises in developing custom-made optical components such as fibre Bragg gratings for sensing applications and monolithic fibre lasers. Lumoscribe is interested in developing complete end-user sensing solutions and optical devices, such as low-cost light sources, spectrometers, and fibre lasers, amongst others. The company has already participated in various national and international research projects with more than a million euros total funding. 
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