
SC08-Integral Equation Based Synthesis of
Metasurfaces

Abstract
This course will provide a solid foundation of numerical modelling of

metasurfaces based on integral equations. Numerical design, analysis, and
synthesis techniques for metasurfaces will be built up starting from Maxwell’s
equations. Both 2D and 3D algorithms will be presented. Rapid optimization

schemes based on the Adjoint variable technique will also be presented. The
student will leave with the ability to write their own integral equation based codes

for metasurface design.  

Course outline
Impedance boundary condition describing homogenized sheet impedances1.
Construction of integral equations for modelling of impedance sheets2.
Solution of integral equations via the method of moments3.
Metasurface design via integral equations in 2D4.
Metasurface design via integral equations in 3D5.
Optimization techniques for metasurface design6.

Students should bring a laptop with Matlab installed if they want to follow along in real time. An example recording of a similar
workshop presented by the proposer of this short course can be found on my YouTube page:
https://www.youtube.com/watch?v=4wODcAIIWxg&t=2s

Recommended prerequisites
The course will require basic knowledge of mathematics, radiation, electromagnetic theory, matlab programming. 

Learning objectives
Understand integral equation modelling of metasurfaces. 1.
Solve integral equations via the method of moments in 2D and 3D2.
Write a Matlab code for the design of metasurfaces via integral equations and the method of moments3.
Understand optimization techniques for metasurface design4.

https://www.youtube.com/watch?v=4wODcAIIWxg&t=2s
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