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Abstract: In this paper, seismic scalar wave equation is transformed into Hamiltonian system, a second-order YEE MR &
explicit Runge-Kutta-Nystrom (RKN) scheme is proposed for high-efficient acoustic wave simulations. The order FURYN
conditions are obtained by the rooted trees theory. For order conditions with two free coefficients, a minimum L
error scheme is obtained based on the minimum error truncations in the third-order terms. We analyze the a2l
XA th

acoustic time advancing equation and choose coefficients to promote the stability limit, and then we develop
optimized stable scheme. In dispersion relation analysis, the third optimal symplectic RKN scheme is constructed PR i
to substantially eliminate numerical dispersion. The theoretical properties of this set of symplectic RKN schemes

possess greater power than other common schemes in terms of errors controlling, numerical dispersion suppressing

and stability promoting. Finally, we present numerical results to verify the theoretical analysis.
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