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some time with the amazing Alonzo
Zoller (who 1s a long-time friend), and
we came up with a new timekeeping
system that might improve accuracy by
about 30 seconds for most
games.Tailored basis sets to accelerate
molecular dynamics simulations.
Harmonic frequency calculations can




facilitate the search for initial
conditions that lead to target states by
providing a basis set that 1s adequate to
describe the relevant modes. This 1s
the case for vibrational excitations of a
molecule 1n the gas phase. In this
work, a natural oscillator basis set 1S
shifted down 1n energy by a constant
energy offset that depends on the
electronic structure of the system. This
basis set 1s then used to describe the
nuclear motion in the energy range of
interest. The resulting set of diabatic
states 1s the best starting point for
further computations, 1.e., density
functional theory calculations, most




commonly at the B3LYP level of
theory. Simulations can be accelerated
by a factor of up to 2 compared to a
standard basis set, while the error
associated with the increased accuracy
of the approximation used for the
potential energy surface 1s small.
Vibrational energy transfer 1s also
discussed, as are applications to the
transformation of electrons in
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