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Self-interacting dark matter (SIDM) is promising to solve or at least mitigate small-scale problems of cold
dark matter. Simulations have proven to be a powerful tool to study SIDM within the astrophysical context.
However, it turned out to be difficult to model all dark matter models with high fidelity. Models with a
differential cross-section very pointed into the forward direction, for example, light mediator models, are
challenging tomodel numerically. We develop a novel numerical scheme that is capable ofmodeling this small-
angle scattering faithfully within the N-body method. Therefore, we introduce a drag force as an effective
description of the frequent scattering. Besides, we demonstrate that we accurately model frequent scattering.
In the future, we aim to combine our schemewith the widely usedMonte-Carlo approach for rare scattering to
be capable of simulating light mediator models within the astrophysical context with unprecedented accuracy.
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