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During the last decades a lot of research activities in the field of photonics have been accomplished and today there is a disruptive revolution underway where the photons are used to transmit, store, and process information. Laser and optical amplifier technology plays an important role in these events. In particular, the advances in lasers and optical amplifiers, enabling novel, powerful and exciting applications are based on research results arising from different investigation fields. This special issue is an example of these interdisciplinary contributions to the state of the art of optical amplification. Microresonators, interferometry, accurate modeling, grating, nonlinear optics, and novel materials are the subjects included in the volume.
In the paper entitled “Modeling of mid-IR amplifier based on an erbium-doped chalcogenide microsphere” the authors illustrate the design of an optical amplifier based on a tapered fiber and an Er3+-doped chalcogenide microsphere. The obtained simulation results demonstrate that a high-efficiency mid-IR amplification can be obtained by using a quite small microsphere. The low threshold power and the high gain in the mid-IR suggest interesting application in sensing. 
The paper “Light combining for interferometric switching” describes a novel switching device based on three input phase modulation ports. The interferometric switching as a routing method in sequence of coupled optical microresonators is investigated. Extended appendices facilitate the explanation of the implemented model. The proposed interferometer device shows the possibility to control a lightwave signal with the phase of another signal with interesting and feasible applications.
The paper “Detailed theoretical model for adjustable gain-clamped semiconductor optical amplifier” depicts the modeling and the experimental characterization of an adjustable gain-clamped semiconductor optical amplifier (AGC-SOA). The simulations agree very well with the experimental results. The proposed device could operate as power equalizer and linear amplifier in packet-based dynamic systems such as passive optical networks (PONs).
 “High-energy passive mode-locking of fiber lasers” is a comprehensive study of achieving high-energy pulses in a ring cavity fiber laser, passively mode-locked by a series of waveplates and a polarizer. The obtained results may be used as practical guidelines for designing high-power lasers. 
In the paper “Tunable single-longitudinal-mode high-power fiber laser” the authors show a novel CW tunable, high-power, single-longitudinal-mode fiber laser. A tunable fiber Bragg grating for wavelength selection is exploited. Due to the narrow linewidth and high output power, this laser could find applications in developing sensor based on nonlinear effects such as stimulated Brillouin scattering. 
The paper “New trends in amplifiers and sources via chalcogenide photonic crystal fibers” is a review on amplification and lasing via rare earth doped chalcogenide photonic crystal fibers. Materials, devices, and feasible applications in the mid-IR are mentioned. 
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