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Abstract: Semi-analytic solutions are useful because they are much faster than full numerical evolutions by virtue of the fact that they do not have to
use as many points to achieve similar levels of accuracy. Currently there exists a semi-analytic solution for spin precessing binaries, which is
implemented in LIGO and used to generate waveforms for comparison with gravitational waves. This solution comes with a caveat: it was
calculated using precession averaged equations and thus has an oscillating error associated with the unaccounted for precession. This error is large
enough that it canâ€™t be overlooked for second and third generation detectors. By using near identity transforms (NITs) to reintroduce the effects
of precession to the evolution, we can lower the error significantly. When implementing the NIT we found that the phase of oscillations we
introduce (which coincides with the precession phase) does not line up with the precession in the numerical evolution, this causes the NIT to be less
effective at reducing the error than it could be. To fix this issue we also introduce corrections to the evolution of the precession phase that were
previously overlooked.
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