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ABSTRACT

Symplectic integrators are known to be useful numerical calculation methods to solve differential equations. In the calculation of evolution of
the one-dimensional harmonic oscillator systems, the energy of the system does not deviate largely from the initial value because the integrator
has a conserved quantity that is slightly modified original energy. The integrator for the one-dimensional harmonic oscillator system works
within a convergence radius that is independent of initial conditions. On the otherhand, no conserved quantity is known for the symplectics
integrator for the g*-potential systems, and convergence radius for the integrator is not clear. Numerical calculations have been done, and those
conclude that the convergence radius of the integrator for the g*-potential system depends on initial conditions. Lower-degree terms of the
Baker-Campbell-Hausdorff formula of the first-order symplectic integrator for the system are obtained, and those terms are consistent with the
dependence of the initial conditions for the convergence radius.
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Symplectic integrators are known to be useful numerical calculation methods to
solve differential equations. In the calculation of evolution of the one-dimensional
harmonic oscillator system, the energy of the system does not deviate largely from
the initial value because the integrator has a conserved quantity thgt is slightly
modified original energy. The integrator for the one-dimensional harmonic
oscillator system works within a convergence radius that is independent of initial
conditions. On the other hand, no conserved quantity is known for the symplectic
integrator for the ¢%-potential system, and the convergence radius for the
integrator is not clear. Numerical calculations have been done, and these conclude
that the convergence radius of the integrator for the g*-potential system depends
on initial conditions. Lower-degree terms of the Baker-Campbell-Hausdorff
formula of the first-order symplectic integrator for the system are obtained, and
these terms are consistent with the dependence of the initial conditions for the

convergence radius.
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