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Abstract

A novel unified Hamiltonian approach is proposed to solve Maxwell-Schrödinger
equation for modeling the interaction between classical electromagnetic (EM)
fields and particles. Based on the Hamiltonian of electromagnetics and quan-
tum mechanics, a unified Maxwell-Schrödinger system is derived by the varia-
tional principle. The coupled system is well-posed and symplectic, which en-
sures energy conserving property during the time evolution. However, due to
the disparity of wavelengths of EM waves and that of electron waves, a numer-
ical implementation of the finite-difference time-domain (FDTD) method to
the multiscale coupled system is extremely challenging. To overcome this dif-
ficulty, a reduced eigenmode expansion technique is first applied to represent
the wave function of the particle. Then, a set of ordinary differential equa-
tions (ODEs) governing the time evolution of the slowly-varying expansion
coefficients are derived to replace the original Schrödinger equation. Finally,
Maxwell’s equations represented by the vector potential with a Coulomb

∗wsha@eee.hku.hk(W. E. I. Sha); jianglj@hku.hk(L. Jiang)

Preprint submitted to Computer Physics Communications November 14, 2016

*Manuscript



Download English Version:

https://daneshyari.com/en/article/4964367

Download Persian Version:

https://daneshyari.com/article/4964367

Daneshyari.com

https://daneshyari.com/en/article/4964367
https://daneshyari.com/article/4964367
https://daneshyari.com

