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Introduction & Motivation



Model Formulation



Methodology

Linear system: 

Simple Finite Difference Trapezoidal Time Integration Method is used:

● Fixed time step:  

→ JX = F with fixed J → LU decompose J, and use elimination at each time step

● Logarithmic time step: 

→ solve using MATLAB’s \ at every time step. 

[6.336 Lecture Slides]



Demo of dynamical simulation in 2D case

[Magnon spin transport driven by the magnon 
chemical potential in a magnetic insulator, L. J. 
Cornelissen, Phys. Rev. B 94, 014412]

https://docs.google.com/file/d/1K1cnGJ-yEAwukgLtj1Y4Uzr9qGX86_YQ/preview
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.94.014412
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.94.014412
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.94.014412


[https://www.circuitlab.com/editor/#?id=4vt65z22tge9]

https://www.circuitlab.com/editor/#?id=4vt65z22tge9


Verification using an online circuit simulator

μinj = 8.7 μV, 400 nodes

μinj = 8.7 μV, 400 nodes μinj = 8.7 mV, 25 nodes
[https://www.circuitlab.com/editor/#?id=4vt65z22tge9]

https://www.circuitlab.com/editor/#?id=4vt65z22tge9


Model Order Reduction
Size = 900 

Choose q=40 for 5% tolerence.  Time 0.4%. Memory 1.0%

Solution Error

1D



Preconditioner

distribution of non-zero elements in A matrix



Thanks!



Model Order Reduction

Size = 900 Choose q=40 for 5% tolerence.  Time 0.4%. Memory 1.0%

Size = 3600 Time ~90%. Memory ~3%  (Maybe an another way is better)



1D Steady State and Parameter Analysis



1D Steady State and Parameter Analysis


