and Reduced Bloch Mode Expansion Technique

The plane wave expansion method (PWEM) provides a highly efficient numerical solution to Maxwell’s equations for devices with low to
moderate dielectric contrast. It expands the field into a set of plane waves and converts Maxwell’s equations to matrix form by assigning
cach plane wave a complex amplitude. The final matrix equation can be solved using any number of standard eigen-value solvers.
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MAXWELL’S EQUATIONS IN FOURIER SPACE
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Matrix Form K Matrices
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THE CONVOLUTION MATRICES
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3D PWEM FORMULATION
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BAND DIAGRAMS
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Plane Wave Expansion Method
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Effect of the number of spatial harmonics.

2D PWEM FORMULATION
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REDUCED BLOCH MODE EXPANSION

Step 1: Calculate the eigen-vector matrices at the key points of symmetry

U = GramSchmidt(U’)

Step 3: Calculate eigen-value problem using

standard PWEM
AX = ABx

Step 4: Calculate and solve a reduced eigen-

value problem.

A'=U"AU .

AX=2Bx — V,A

B'=U”BU

Step 5: If needed, the eigen-vectors can be
transformed back to the plane wave basis.

V = UVU”?
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