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Overview
Optical telecommunications are nowadays driving our world. It is therefore important to understand how the different optical components are operating and how they can be combined together. The aim of the course is first to initiate the students to integrated optics. The goal being to provide students fundamental keys to understand how to design, produce, operate and think components used in optical integrated circuitry. It necessarily involves a basic understanding of the materials and their optical properties, but also a deep knowledge in physical optics and photonics.
The course is oriented along three main axes: 1) Optical fibers, that are the main components for optical telecommunication. This part is going through the theoretical concepts, the fabrication, the application, the engineering of the fibers. It also includes a hands-on lecture during which the students learn how to splice, cleave, handle optical fibers. The amplifiers and dispersion compensation methods are also parts of this section of the course. 2) Channel waveguides, which are the basic blocks for integrated optics and future devices. 3) Integrated optics, where waveguide-based components are detailed and some applications are shown.
Although telecommunications are the main focus of the course some applications in sensing or other domains are discussed during the course.
Learning outcomes
On successful completion of this course, students should have the skills and knowledge to:
· Understand the principles of optical telecommunications;
· Understand guided wave optics;
· Understand the operation of basic optical components through several platforms (glass waveguides, lithium niobate, silicon photonics…);
· Practiced on the handling of optical fibers (cleaning, cleaving, splicing...);
· Learned from research articles and presented their view on the papers.
Content
· (topic 1) introduction to telecommunications: an overview of our world
· (topic 2) Optical fibers - theory
· (topic 3) Channel waveguides
· (topic 4) Building blocks of integrated optics
· (topic 5) Optical amplifiers
· (topic 6) Components for dispersion compensations
· (topic 7) Silicon photonics
· (topic 8) Engineering and micro/nano-fabrication
Teaching methods
· Lectures: 20 hours
· Exercise session: 10 hours
· Hands-on lecture: 3 hours
· Article presentations: 3 hours
Study materials	
· Lecture notes
· Research articles
Assumed Knowledge
· Basic calculus, linear algebra, fundamentals of photonics and optics. 
· Principle of operation of a slab waveguide, i.e., fundamentals of guided wave optics.
Evaluation criteria
· Written exam 70%
· Homework 20%
· Article presentation 10%

