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Overview
The aim of micro- and nanophotonics is to employ micro- and nanoscale devices to control the properties of light. This includes control over amplitude, phase, as well as polarization. Additionally, optical techniques for characterizing naturally occurring or man-made micro- and nanostructures is a central challenge. In this course, the fundamentals of thin films, diffractive optics and optical microscopy will be discussed in detail. These are skills that are highly valuable in both academia and industry.
In particular, the course starts from the basic properties of light, with a short discussion on Maxwell’s equations. The electromagnetic boundary conditions are reviewed, and a transfer matrix method for thin film stacks is introduced. The course then continues to more general structures with transverse variation, with diffraction gratings taken as a fundamental example. This is expanded to more general diffractive optical elements, after which optical microscopy is discussed in detail. The final part of the course discusses components required for integrated optics, such as dielectric waveguides. During the course, several optical devices will be designed analytically. Some numerical examples with MATLAB will be covered, and students will work on both analytical and computational problems.
Learning outcomes
On successful completion of this course, students should have the skills and knowledge to:
· Understand the fundamentals, principles, applications, limits, relationships, of all concepts and topics covered by this course;
· Applicate, analyze, synthesize and evaluate skills of the main concepts and topics covered by this course;
· Apply/implement concepts and principles introduced in the lectures on practical tasks and on industrial study cases;
· Able to self-learn, to understand some problems and to suggest/find solutions to solve these problems.
Content
· (topic 1) Basic properties of light
· (topic 2) Fields at interfaces
· (topic 3) Diffraction gratings
· (topic 4) Diffractive optics
· (topic 5) Optical microscopy
· (topic 6) Components for integrated optics
Teaching methods
· Lectures: 24 hours to introduce concepts
· Demonstrations: 10 hours to implement concepts introduced in the lectures
· Homework: 12 hours
Study materials	
· Lecture book, “Micro- and nanophotonics,” by Matias Koivurova.
· Tutorials, lectures and notes provided by the course instructor.
Assumed Knowledge
· Fourier transforms, complex analysis, special functions, partial differential equations.
· Physical optics, optical design.
· MATLAB for numerical calculations, Mathematica for analytical work.
Evaluation criteria
· Written exam 80%
· Homework 20%

