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Development of a Fast Numerical Simulation Method for Macroscopic Wave Functions
in Superconductors and Superfluids
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We propose an explicit numerical integration method for efficient numerical
computation of the time-dependent Ginzburg-Grandau equation and the time-dependent Gross-Pitaevsky
equation, which are quantum mechanical equations describing quantized magnetic flux (quantum vortex
with magnetic field) in superconductivity, a macroscopic quantum phenomenon in the presence of a
gauge field, and quantum vortex phenomena in rotating superfluids. The numerical integration method
1s extremely stable. The numerical integration method is extremely stable and has
structure-conserving properties, which makes it possible to efficiently analyze the complex dynamics

of quantum vortices.
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Affine integrator for the Fermi-Pasta-Ulam system
https://ww.youtube.com/watch?v=sSj8XwTS2qQ

The Affine Integrator for the TDGP equation 3D
https://www.youtube.com/shorts/ePjuYCKy3Ns

The Affine Integrator for the TDGP equation
https://ww.youtube.com/watch?v=11W6twBvmvE

The Affine integrator for the TDGL equation
https://ww.youtube.com/watch?v=BDVNePEE8pg

Andreev reflections by the SNS boundary

https://ww.youtube.com/watch?v=etROHNb1WI8
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