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White Dwarf    vs   Red Giant
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log L = 2 log R + 4 log T +  const
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Our Sun’s Future
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How a Star works

Nuclear furnace         H --> He --> C, N, O, … Fe

Gravity pulls in.

Force:

R
MG

F 2
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Hot gas pushes out.

Force:
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MTk
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K102~ 7×≈
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mMG
TSun’s Core Temperature:
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Our Sun’s Future

75% H, 25% He
(made in the Big Bang)

H --> He

He core

envelope ejects
(Planetary Nebula) envelope expands

(red giant)

He --> C,N,O,...

Ashes cool

(white dwarf)
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Planetary Nebula  (PN)Planetary Nebulae  (PN)
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Dumbell Nebula (M27)
Dumbell Nebula  (M27)
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Egg Nebula (polarised)Egg Nebula (polarised)
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NGC 3132NGC 3132
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Hourglass Hourglass



Stars & Elementary Astrophysics: Introduction                  Press F1 for Help 41

Spirograph Spirograph
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Ring (M57) Ring (M57)

Death of a Star,
 Birth of a White Dwarf
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300 500 700 nm
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Broadband Photometry

bandpass filters

 measure flux in each bandpass

)()()()()( IFRFVFBFUF

Flux ratios

e.g. F(B)/F(V)

change with
temperature T.
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Spectrum of VegaVega Spectrum
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Spectrum of Sun
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 Sun-like Spectrum
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Colour Indices
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Theory             Observation
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Hertzsprung-Russell
 (or H-R) Diagram
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Globular Cluster  (M55)
Most stars
are born in
Star
Clusters.

Same
distance,
age
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H-R Diagram

main sequence

red giants

white dwarfs


