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Application of an Explicit Symplectic-like Integrator in
Post-Newtonian Orbits of Double-rotating Exoplanet System

ZHENG Jing-jing?, WANG Ying’?, LIU Fu-yao!, SUN Weil?, WANG Ya-ru'?,
XIAO Qian-gian'?, CHEN Fen!?

(1. Shanghai University of Engineering Science, School of Mathematics, Physics and Statistics, Shanghai
201620, China; 2. Shanghai University of Engineering Science, Center of Application and Research of
Computational Physics, Shanghai 201620, China)

Abstract: Long-term dynamical evolution of exoplanets requires reliable numerical com-
putational methods. Symplectic algorithm has the advantage of conserving energy and
structure, which is considered as the best integrator to simulate long-term evolution of
Hamiltonian systems. Post-Newtonian Hamiltonian of double-rotating exoplanet system
contains inseparable forms of coordinates and momenta, where explicit symplectic integra-
tors cannot be applied directly. The use of phase space extension to construct the explicit

symplectic-like algorithm does not introduce artificial dissipation and has the advantage of



4 3 MR, & BARFERAEN AR RIMTE G UHIE H 1A 613

energy conservation. This paper mainly discusses the numerical performance of the fourth-
order explicit extended phase space symplect-like method with midpoint permutations in
post-Newtonian orbits of double-rotating exoplanet system. The results show that the accu-
racies of the fourth-order explicit extended phase space symplect-like method with midpoint
permutations in prograde non near coplanar orbits are only one order of magnitude lower
than that of RKF8(9), the accuracies of the algorithm in retrograde orbits and near circular
orbits are equivalent to these of RKF8(9), and the accuracy of the algorithm in orbits with
eccentricity less than 0.9 are higher than these of the same order comparison algorithms. In
addition, the algorithm has good stability and the computational efficiency is about three
times that of RKF8(9).

Key words: exoplanet; implicit symplectic algorithm; extended phase space symplect-like
method
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