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Rotational dynamics of a neutron star is governed by the distribution and motion of vortex lines within the
neutron superfluid. Interaction of the vortex lines with the ambient matter plays a significant role in the
glitches, thermal evolution and magnetic field evolution of pulsars. Thus, correctly treating the vortex motion
in the inner crust and the outer core of neutron stars is a key ingredient in modeling a number of observational
phenomena of pulsars. In this work we outline the first principles to calculate the microscopic vortex velocity
both in the inner crust and outer core. Then we discuss some implications for neutron star’s dynamics.
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