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For low-mass stars like the Sun

Gravitational force;
Density increases;
Temperature increases;
Hydrogen fusion in core.

Slowly cool down
Dimer and dimer
Through red dwarf to

black dwarf

Main
sequence

Planetary

nebula
Small+ dense
Consists of C :
Still emit radiation; W
Remnant core.
Fusion ceases;
Gravitational collapse;

ydrogen runs out in core
Gravitational collapse of core
Temperature increases of core
Helium fusion in core

ejected
space

giant
Hydrogen fusion in outer layer

Outer layers explosion
Temperature of surface falls

Gravitational force;
Density increases;
Temperature increases;
Hydrogen fusion in core.

Press in core --
Neutron star with all neutrons
Black hole is more denser

Neutron
star/ black
hole

Elements above 1re
Blow out into whole space

Greater gravitational force;
Higher temperature;
(40/15 mil K)
Greater fusion rate;
Shorter life(<1 bill).

Main
sequence

Hydrogen runs out in core;
Gravitational collapse of core;
Temperature increases of core;

Helium fusion to larger
elements in core (C, O, Si);

Burning C and O and go on.

Superno

As fuse to iron, not fuse any more;
Incredible gravitational collapse;
Huge burst of energy—supernova
explosion (extreme bright suddenly)!

X The Hertzsprung-Russell dlagram
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¢ Itis a diagram not a graph — each dot represents a single
star.

* The regions of main sequence stars, red giant stars and
white dwarf stars

* Vertical axis:
— luminosity of ) fLo .

— Logarithmic scale, i.e. in powers of 10
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Another main sequence star, Gamma Pavonis, has a mass 20% greater than that

Wlmu\ fw;nv\ chps —[JL\L \]-Emm/ptl'w?- rpS

of Delta Pavonis. It is suggested that Gamma Pavonis will stay on the main
sequence for a greater time than Delta Pavonis.

The  core uol\mlcb iy glmﬁw&?\ml LICML

Assess the validity of this suggestion.
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* Forsmall angle: 8 = tan8 = siné
* Unit of small angle: Second of arc
(1° = 60" = 3600": 1 degree = 60 minutes = 3600

seconds)
*—Parallax angle (%) is the Earth-star-Sun angle which equals to

half the measured angle difference (A8 )
* Parallax method only suitable for nearby star (<100 ly)
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" velocity = Hubble's constant x distance = 231x10-185-1
' =4.33x10's

- = 13.7 billion years
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“The mass needed to keep the galaxy spinning is much greater than the mass of stars
~Only about 10% of matter is Vlsﬁ)u?é in the form of stars and gas clouds. The other
90% is called dark matter.

-Dark matter has mass/has gravitational effects but doesn’t emit and interact with
electromagnetic radiation.

-Estimate of mass is close to critical situation
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