
Molecular Dynamics Simulation of Relativistic 
Kinetic Energies

We will describe molecular dynamics of high-temperature and 
MeV energies with Coulombic and electromagnetic fields. With 
high accuracy and a minimally small approximation for short 
periods, the electrostatic Coulomb field is solved together with 
the electromagnetic Maxwell equations. The Courant condition is 
satisfied so that dx/dt > c, the speed of light.
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相対論的運動エネルギーの電磁波分子動力学

相対論的な運動エネルギーを持ち，クーロン場と電磁波で解く
分子動力学法を述べる。近似が少なく高精度であるクーロン場，
そしてマクスウェル方程式で電磁波動を用いることで粒子を運動
させる。なお，クーラン条件はすべての体積で満たされることが必
要である： Dx/Dt> c（光速）. 以下は英語で述べる。
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c is the speed of light in the CGS system q is charge

v is velocity and S is a shape function of particles

b Coulomb field is a correction to the electric fiild The true electric
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c The transverse electric field is separated from the

longitudinal electric field

d Relativistic equations of motion are solved for
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is the LJ potential Go to the step a for the next
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EM effects are set in for relativistic part
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