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Abstract

The nonlinear damped Schrédinger equation has been widely applied in modeling the propagation
of optical pulses in absorptive nonlinear optical fibers. In this paper, a high-order compact finite dif-
ference scheme is constructed by employing a sixth-order compact finite difference discretization in
space for the damped equation, combined with a splitting formulation of the damping term and the
Strang splitting method. The energy and mass decay properties of the proposed scheme are ana-
lyzed using the energy estimate method. Furthermore, second-order accuracy in time and sixth-or-
der accuracy in space are rigorously established. Finally, numerical experiments are presented to
verify the effectiveness and reliability of the proposed scheme.
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Figure 1. The evolution process of a single wave (77 =0.01)
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Figure 2. The evolution process of a single wave (7 =0.1)
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