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Questions

(1) Why there are a very small number of planets around pulsars?

(2) What happened to the companion of isolated millisecond pulsars?



Effect of Gravitational Tidal Force

Potential energy of a gaseous sphere of radius R, and mass M,
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For uniform density : Ep, =——

For a polytropic gas configuration with index n=1 (Pe<p’)
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Effect of Gravitational Tidal Force

Under the effect of strong gravity of the pulsar, the iso-potentials around the
planet at high altitude are no longer spherical and are open to infinity when the
potential reaches the value of the Roche lobe. Therefore the energy needed to
escape the planetary surface can be defined by the energy needed to reach this

Roche lobe.

The modified potential energy of the planet can be written as : E;D =F p + Ati Jal E p
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Effect of X-Ray Irradiation

The rate of energy absorbed by a planet from the pulsar with accretion
luminosity L, . 18
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Then the typical life time of the
planet or the time taken to fill the

whole potential well T can be LH wvy.
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Answers

(1) Why there are a very small number of planets around pulsars?

They are eaten by their host pulsar !!

Pulsar planet Mpsini (M;) a(A.U.) Conclusion

PSR 1257+12b 7X10-° 0.19 Rocky planet
PSR 1257+12¢ 0.013 0.36 Either rocky or
PSR 1257+12d 0.012 0.46 L,.<10%erg/s
PSR B1620-26b 2.5 23.0 survives

(2) What happened to the companion of isolated millisecond pulsars?

The companion, a Jupiter like planet, filled up the Roche lobe and
donated 1ts angular momentum to the normal pulsar making it a
millisecond pulsar through the usual way and completely
evaporated within a few Gyr.



