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Overview
This lecture introduces first the concept of guided optics, integrated optics in the context of high bandwidth telecommunication networks. The advantages and limitations of the light guidance are detailed. To design the various optical components of such networks it is needed to determine the properties of the guided modes in various types of waveguides (planar waveguide or fiber optics) and to design structures to achieve the various functions such as wavelength multiplexing, coupler, isolator... This calculation is explicitly done for planar waveguides, symmetrical (electromagnetic or geometric approaches) or asymmetrical. The effective index method is explained in order to treat 2D problems as two successive 1D problems. Finally, the limitations of those technologies are discussed (and modeled): light coupling issues, bending losses as well as the various experimental setups allowing to characterize the main properties of the waveguides and the guided modes. Hereafter is the outline of the lecture
1. Introduction to guided optics: advantages and limitations
2. Some quick reminders of electromagnetism
3. Symmetrical Planar waveguides
a. Electromagnetic approach
b. Geometric approach
4. Other types of planar waveguides: asymmetrical planar waveguide
5. Planar waveguides limitations, light coupling issues
6. Characterization of the waveguides
In addition to the classroom lectures, a set of two homeworks allow exploiting the effective index method to solve two practical problems. The first one concerns the realization of a single-mode planar waveguide in the 1260 – 1550nm range of wavelengths using a manufacturing technology that makes it possible to manufacture buried step index waveguides of limited width. The second one concerns the design of an asymmetrical planar waveguide allowing to transmit a 532 nm signal while filtering a parasitic signal at 1064 nm. Part of these exercises will consist in developing some MATLAB routines allowing to solve the characteristic equation for these structures allowing to identify the number of modes and their associated propagation constants.
From the basic skills acquired in this course, students will be able to follow up on courses involving more advanced concepts, such as study of single-mode or multimode step-index optical fibers as well as the fiber lasers lecture.
Learning outcomes
On successful completion of this course, students should have the skills and knowledge to:
· Know theoretical basis and conditions of use of guided optics
· Modelize and simulate the light guiding properties of simple planar structures
· Identify, measure and calculate the main parameters of simple waveguides.

The homeworks using the software Matlab will focus on the following skills:
· Know and use basic functions and commands of Matlab
· Define, simulate and analyze simple planar waveguide problems using the effective index method
· Optimize optical parameters of a waveguide using built-in tools.
Teaching methods	
· Lectures and exercises : 14 hours
Study materials	
[1] O. Jacquin,  Univ. Joseph Fourier, « cours d’optique guidée »
[2] P.A. Bélanger, Université de Laval, « Les fibres optiques :Supplément d’électromagnétisme appliqué »
[3] T. Tamir, “Guided-wave optoelectronics”, second edition, Springer-Verlag
[4] R G Hunsperger, “Integrated Optics - Theory and Technology” 6ed, 2009. 
Assumed knowledge
· Bases of geometrical optics
· Bases of electromagnetisms
Evaluation criteria
· For lectures: written exam
· [bookmark: _GoBack]For homeworks: developed Python routines

