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We simulate the pump-probe experiments of lasing in nitrogen ions with particular in-
terest on the effects of rotational wave-packet dynamics. Our computations demonstrate
that pumping of the higher rotational levels by an intense short non-resonant pulse re-
sults in a modulation of the subsequent emission from B → X transitions induced by a
resonant probe pulse. Starting with the system in an incoherent superposition of the ther-
mally equilibrium states, we model within the density matrix theory the dynamics of such
pumping and emission, and show the time dependence on the pump-probe delay which is
seen to be modulated by the rotational dynamics of the nitrogen ions.
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