NUCLEAR FISSION- a Tunneling PCES_4.48

Process Nuclear fission, described on

p- 4.30, is an extremely rare process. A
nucleus will on average take 4.5 billion yrs.
to undergo fission- although the frequency of
oscillations inside the nucleus is per
second. This means a tunneling probability

— a very small number. Actually all

nuclei except
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it fast enough to be seen, except for very heavy
ones- which decay rather fast.
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much more
\ . unstable,
- undergoing
fission with
emission of
several neutrons- giving the possibility of
chain reaction. All this was worked out by
Frisch & Meitner within days of hearing of

the diSCOVCl’y of fission. Neutron-induced fission- with accompanying
emission of 2 neutrons
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A high energy particle coming from the right can
tunnel through the Coulomb barrier to an energy
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In most cases —
we will get [ ol 'w
scattering- 7w
the tunneling
probability is H
very small. To H He
increase it we need higher energy
particles. Thus fusion takes place if
the nuclei are rushing around at very
high temperatures (roughly 108 K in a
nuclear fusion bomb). The photons &
other particles emitted come out with

similar energies.
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However Fe is the most
stable nucleus- after this
one cannot go farther with
fusion. The star has then
run out of fuel. If it is a
light star it will then
collapse to a white dwarf,

Il..... of planetary diameter,

IINNENEEEEEE and cool over billions of
=====!======== years to a black dwarf.
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” Massive stars behave
differently...

Some of the many nucleosynthesis preocesses involved in stars
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rebound, which converts a mass of Supernova in 1058 AD
several suns into energy

( ). This process
SN 1987A in the Larger creates almost all heavy

Magellanic Cloud (lower left) elements in the universe.
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feebly, with occasional flares Centre of M1, in X-rays

from accreting matter. & in red light



PCES 4.52

The STUFF of LIFE

The material blown off from
a supernovae is moving fast-
sometimes ; it
is rapidly dispersed around
the galaxy. Material blown off
from unstable giant or

supergiant stars contributes

even more to the interstellar IC 418- the ‘spirograph’ Blow-off from Eta Carinae in
planetary nebula 1880-90 obscures the central star

medium.

elements- from which
the planets, and we
ourselves, are made.

The Vela supernova remnant extends A close-up shows a shock front
over many light years, still glowing. (& a meteor track on the photo)




