
Local Plane Interface Approximation (LPIA)

For the Curved Surface Component, Lens System Component, Spherical Lens 
Component, Off-Axis Parabolic Mirror (Wedge Type) Component
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Abstract

The LPIA solver works in the spatial domain 
(x domain), locally, in a pointwise manner. 
The solver follows that
1. the input field on the surface is treated as a 

composition of local plane waves (LPWs),
2. the part of the surface seen by each LPW is 

considered a plane interface (locally), and,
3. the interaction of the LPW with the local plane 

interface can be modeled by the Fresnel (or the 
layer) matrix.

At an arbitrary location on the curved surface, 
an approximate local boundary condition is 
applied, which assumes the interaction of the 
LPW with the local plane interface. Thus, the 
Fresnel matrix (or layer matrix for coatings) 
can be used to connect input and output 
fields.
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input output

The input field can be in 
either +z or -z direction. 
Here the +z is selected 

as an example.

The output field can also 
be in either +z or -z 

direction. Here the +z is 
selected as an example. 
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Solver Algorithm
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Usage in VirtualLab Fusion
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further reading

- VirtualLab Fusion Technology – Fresnel Matrix
- VirtualLab Fusion Technology – Layer Matrix [S-Matrix]
- VirtualLab Fusion Technology – Local Linear Grating Approximation 

(LLGA)
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