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We have investigated nonlinear r-mode instabilities in uniformly rotating stars,
triggered by gravitational radiation reaction force, restored by Coriolis force. First we have succeeded
in developing our new computational code of three dimensional hydrodynamics in Newtonian gravity with
mass-current multipole of radiation reaction force in rotating reference frame, imposing nonlinear
anelastic approximation. In order to verify our developed code, we compare the characteristic frequency
and growth timescale of r-mode instability with that from linear perturbation analysis, and have a good
agreement. Next we have studied the saturation amplitude of r-mode instabilities in nonlinear anelastic
approximation and compared the amplitude with that from three dimensional hydrodynamics. Remarkably we
find quite a good agreement within 10 percent in the amplitude, which reinforces studying nonlinear
regime of r-mode instabilities with nonlinear anelastic approximation.
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