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FEM-BASED STATE SPACE CONCATENATION 
FOR COUPLED RF CAVITY SIMULATION

Motivation

Simulation of large coupled electromagnetic systems 

remains computationally prohibitive

Objective

Development of an open-source FEM library for scalable 

state-space concatenation of large electromagnetic 

systems.
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State space concatenation summary

Full FEM Model Reduced Model (ROM)

Cavity 1 Cavity 2 Cavity 1 Cavity 2

112,804

DOFs

110,580

DOFs

154

DOFs

154

DOFs

Total

223,474

DOFs

Coupled System

308

DOFs

~99.86% Compression 𝟐𝟐𝟑, 𝟒𝟕𝟒 → 𝟑𝟎𝟖 DOFs
Comparison of Scattering Parameters: CST 

Simulation vs. Concatenated System Model
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