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ASTRONOMY

Energy Emission from a Neutron
Star

AvrHOUGH there are still many problems concerning the
supernovae, there is little doubt that a very dense stellar
core has to be left behind after the explosion (at least in
some cases). During the contraction of this core, inverse
B reactions take place and transform most of the nuclei
and electrons into neutrons. If the mass of the neutron
star does not exceed a critical value of about one or two
solar masses, a stable equilibrium situation can be reached
with the gas pressure balancing the gravitational force.

A newly formed neutron star is an excited object.
Apart from its thermal content (which will be dissipated
very fast because of neutrino processes), there will also
be much energy stored in vibrational and rotational form.
The problem therefore arises of finding out whether the
energy stored in the neutron star plays an important
part in connexion with the activity observed in some
supernova remnants such as the Crab Nebula.

The vibrations of the neutron star, however, do not last
long enough for our purposes. The principal reason for
this is that the emission of gravitational waves will damp
cuadrupole and higher order pulsations in a few seconds
(ref. 1 and unpublished work of T. A. Wheeler and A. Zee).
Moreover, because the stellar rotation will mix the radial
modes of vibrations with the non-radial one, all tho
vibrations are going to disappear very quickly.
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From a quantitative point of view, no difficulty arises
because of the large amount of energy which can be

stored in the neutron star under the rotational and

magnetic form. As suggested by Hoyle, Narlikar and
Wheeler!, generation of high energy electrons can be
expected in the region where the clectromagnetic waves
are reflected and cause a rapid compression of the nebular
gas.

It seems thercfore that, when the oblique rotator

model is realized, it can lead to a rclease of energy from

the neutron star.

It is, however, clear that the model is
very idealized and requires further investigation. In
particular, it would be important to evaluate the emission
of gravitational waves from the star. This will depend
on the mass distribution in the star as influenced by the
rotation and magnetic field and will determine the ability
of the gravitational waves to carry out rotational energy
and angular momentum from the star.
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