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INTRODUCTION

We explore the Rossby mode instabilities in neutron stars as sources of gravitational waves. The intensity and time evolution of the emitted gravitational waves in terms of the amplitude
of the strain tensor are estimated in the slow rotation approximation using [-equilibrated neutron star matter obtained from density dependent M3Y effective interaction [1,2]. For a
wide range of neutron star masses, the fiducial gravitational and various viscous time scales, the critical frequencies and the time evolutions of the frequencies are calculated. The
dissipative mechanism of the Rossby modes is considered to be driven by shear viscosity along the boundary layer of the solid crust-liquid core interface as well as in the core and bulk
viscosity. It is found that neutron stars with slower frequency of rotation, for the same mass, radius and surface temperature, are expected to emit gravitational waves of higher intensity.
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It goes to zero at the inner edge separating the liquid core from the solid crust since it corresponds to a phase transition ines | o, ;} [ e
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The crustal fraction of the moment of Inertia — can be expressed as a function of M(gravitational ey 3 = i \i
mass of the star) and R (radius of the star) with the only dependence on the equation of state arising i '*iii
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from the values of transition density p, and pressure P;. Actually, the major dependence is on the N 210° - :
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The quantity which is of crucial importance in the evaluation of various timescales is the integral o \ o N, E
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= I (\/j ) st *The fiducial time scales are calculated for gravitational radiation, bulk viscosity, shear viscosity In the
core and at the junction for r-mode damping mechanism. It is observed that the gravitational radiation and

shear viscosity In the core time scales decrease with increasing neutron star mass, the shear viscous
Result and Discussion damping time scales at the junction exhibit an approximate linear increase while bulk viscous time scale

«In Fig.1, plots of the fiducial timescales with neutron star gravitational mass are shown for the DDM3Y | "émains almost constant N |

E0S. It is found that the gravitational radiation time scale falls rapidly with increasing mass. At the | *VVe have studied the temperature dependence of the critical angular frequency for different neutron star
junction the shear viscous damping time scales increase approximately linearly while the shear viscous <Masses. Itis observed that the majority of the neutron stars do not lie in the r-mode instability region [5].
damping time scales in the core show opposite trend. We have also found that the contributions from the | *In F19.-2, the straight line at v./v, = 2/3 Intersects each curve at two points providing two values of the
neutron-neutron scattering are more than that for the electron-electron scattering. However, the bulk ~critical temperature Tc. For temperatures below lower Tc. any perturbation Is suppressed due to the
viscous damping time scale remains almost constant with respect to NS masses. dominance of shear viscosity while for temperatures above higher T.. any perturbation Is suppressed due

In Ref.[4], the spin frequencies and core temperatures (measurements & upper limits) of observed low- | t0 the dominance of bulk viscosity. | -

mass x-ray binaries and millisecond radio pulsars are listed, and in Fig.2, their positions in the critical *TNhe conclusion s that massive hot neutron stars are more susceptible to r-mode Instability through
frequency versus temperature plot are shown to compare with observational data. From Fig.2, it is grav!tat!onal radlfatlpn. The spin down rates and ar_lgular frequency evolution of the_neutron stars through
interesting to note that according to our model of the EoS with a rigid crust and a relatively small r-mode | 9ravitational emission due to r-mode perturbation are calculated. The saturation value of r-mode

amplitude, all of the observed neutron stars lie in the stable r-mode region, which is consistent with the ampl!tude a, has bee_n estimated from considerations of spin’ and ‘thermal’ equili_bria. Subsequently, the
absence of observation of gravitational radiation due to r-mode instability. amplitude of the strain tensor hyhas been calculated as a function of and observer distance.
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