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Galaxies and the Universe

Useful Reference Figures, Tables, Equations
from Part of Pre-Requisite material



Stellar Evolution



Hertzsprung-Russell (H-R) diagram
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Evolution of low-mass stars

Yellow main
sequence star.
H fusion in core
via pp cycle

Red giant:
Inert He core
H-burning shell

He-burning core
+ some reduced
H-burning in shell

Second red
giant phase.
Inert C core +
double shells

burning He, H _
—>  White

Planetary dwarf

nebula
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Evolution of low-mass stars: Planetary Nebulae




Evolution of high-mass (I\/I>8I\£l) stars

Blue main sequence
star. H fusion in core
via CNO cycle

Red supergiant:
Inert He core
H-burning shell

‘Blue’ supergiant:
He-burning core +
reduced H-burning
in shell

Supergiant phases.
Inert C core shrinks till
fusion of C starts, then
of O, then...of Si until
iron collects in core.
Multiple shells burning
C,0O,He,H

» When it is no longer supported by deg-pressure, iron
core collapses, and e- p+ combine to form a neutron
star or BH. Star explodes outer layers into SN




Evolution of high-mass stars




Enerqy generation by fusion and fission of elements heavier than H




Evolution of high-mass stars

Visible image of
the Crab nebula
Supernova
remnant in
constellation
Taurus
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Mk Classification System For Stars

MK = (Spectral Type, Luminosity Class)
OBAFGKM | to V
| = Supergiants
Il = Bright Giants
lIl = Normal Giant
IV = Subgiant
V = Dwarfs = Main Sequence Stars
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