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When the core of a star has been
converted to iron, further nuclear
reactions cannot take place and
gravitational collapse occurs on a
time scale of seconds. The pull of
gravity is so strong that the
atoms are squeezed together.
Electrons are forced to fuse with
protons, resulting in a very dense
sphere of neutrons.

The neutron star within the Crab
nebula is more massive than the
Sun but its diameter is only about
20km. A sugar cube of its material
on Earth would weigh as much as the
entire human population.

At the extreme densities of neutron
stars, the physical processes are
very different from those occurring
elsewhere in the Universe. With the
help of theoretical physics it is
possible to deduce the internal
structure of a neutron star.
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In the early 1920’s, astronomers
realized that the position of the Crab
Nebula coincided with that of the
‘guest star’ seen by Chinese
astronomers in 1054

They also noticed that the angular
size of the Crab Nebula was growing
with time, and the spectra of its
filaments indicated that they were
moving at a speed of 1500 kilometers
per second *. This led them to
conclude that the nebula was born
and started expanding about 1000
years earlier.

In1928, Edwin Hubble proposed that
the Crab Nebula was the remnant of
the star whose explosion was seenin
1054 However, the physics of the
explosion was not understood at
that time and so at first this idea
was not accepted.

*See page 4
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Radio image taken
Infrared image by the VLA
taken by the
Spitzer telescope

All the images
represent the
Crab nebula

X-ray image taken
by Chandra

Gamma-ray image
taken by Fermi
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The Universe in my pocket No. 10

This booklet was writtenin 2018 by
Grazyna Stasitiska from Paris Observatory
(France) and revised by Fabrice Mottez,
Mikaela Oertel and Silvano Bonazzola (all
from Paris Observatory).
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The English amateur astronomer
John Bevis discovered this object in
1731. It was later rediscovered by
the French astronomer Charles
Messier, while he was searching for
comet Halley, whose return in the sky
was predicted for 1758. Since this
object did not move, it could not be a
comet. Messier listed it as number 1
in his ‘catalogue of nebulae and star
clusters’, not to be mistaken for
comets.

Around 1800 William Herschel
observed it many times with a large
telescope and concluded that it was
acluster of stars.

Over a century later, spectra of this
object - which enabled astronomers
to analyze the nature of its light -
showed that it was not an
agglomerate of stars but rather was
a true nebula, composed of dilute,
ionized gas.



