
Under The Stars
Astronomy 101 

Week Two- beyond the Solar System part 2

History of the Universe, Black holes and 
supernovas.



Week Two overview: Beyond the 
Solar System part two

Refresher on Galaxies

How do we know we are in a galaxy?
The history of our galaxy and the 
Universe.

Black holes and Supernovas
Question time



Astronomy in History

Using stars – seasons, 
navigation
The Milky Way and it’s many 
names
Chinese astronomers 
supernova 10th Century

We thought we were in the 
centre of the Universe.
* Great Debate Handout



‘Island Universes’

Theory by Kant and Wright

Observed by Sir William Herschel

Messier’s Comet work and his 
‘nuisances’

Earl of Rosse- 72”telescope- spirals

Gas or Stars? 



Edwin Hubble realised that Andromeda was a galaxy 
and estimated it to be 900,000 ly years away.

*Refresher 1 ly is = 9.5 trillion km

Hubble also discovered a couple more galaxies and 
came to the conclusion that the Universe was 
expanding and moving away in all directions.

The further a galaxy is from us, the faster it is moving 
away. This led Hubble to create Hubble's Law- the 
relationship between a distance and how fast an object 
is receding.
Any spot in the Universe will show the same 
correlation, Earth isn’t special! (sorry)
Hubble tried to work out the 
74.3 kilometres per second per megaparsec (Mpc) in 
cosmologists' units (A megaparsec is equal to 3.26 
million light-years.)
This is known as the Hubble Constant. 



Stars: The ultimate recyclers

We are all made of stardust!

Supernovas in the Universe





How stars are made and live

• Yellow stars or red stars– less dense stars
• Low density stars are the very minimum a star can 

be to perform nuclear fusion. 
• Min 13 Jupiter masses 
• This star changes hydrogen into helium steadily for 

billions of years, but once the Hydrogen starts to run 
out, the core shrinks and gets hotter

• the hydrogen fuses quicker and the star expands 
changing the yellow star and making it redder as the 
outer layers cool.

• Now  the hydrogen is nearly all gone, the core 
shrinks and heats up again, this time using helium 

• Creates new elements, carbon and oxygen. 
• Once the star has a core of carbon and oxygen, with 

a shell of helium around it and a shell of hydrogen 
around that, the star has little to use for fuel so the 
core collapses and the star balloons into a red giant 
until the outer layers are blown away and all is left is 
a the core of the star. This is very dense, hot and 
about the size of Earth. This gradually cools and is 
called a white dwarf. 



• Created from dense gas clouds, very large already
• More mass means more gravity pushing onto the star 

so it needs much more energy to be produced to 
keep the star in stable. 

• Gravity is still pushing down on the star, creating a 
hotter core and making fusion faster. 

• Hot stars burn fuel much quicker so are short lived 
stars 

• Stars born with low mass (yellow, red) can last for 
billions of years as they are releasing energy much 
more slowly.

• star uses its hydrogen, the core contracts and gets 
hotter, it produces more energy so expands into a 
blue giant. 

• The core  creates carbon, followed by oxygen, neon, 
then silicon, then iron.

• Iron cannot fuse together so the stars has now run 
out of fuel.

• gravity takes over, the star first expands into a 
supergiant red star to try and keep equilibrium, but 
finally the star collapses in on itself in a single second, 
the outer layers bouncing off the core and triggering 
an explosion, ejecting all the heavy nuclei that that 
star has created out into space.



Orion stars  Betelgeuse 
Rigel

All stars go through a red phase as they get bigger. 
All stars we can see are in different stages of their life 
cycles. 

Rigel: started as a blue star on the main scale



Orion stars  
Supergiant's Betelgeuse and Rigel

All stars go through a red phase as 
they get bigger. All stars we can 
see are in different stages of their 
life cycles. 

Rigel 8million yrs old: started as a 
blue star on the main scale,  it’s 
core shrank and it got larger and 
cooler moving to be a Blue/white 
Supergiant star. It is in the process 
of burning Helium.

It will end in a supernova in a few 
million years.



Black Holes, where and how many?



Top Scientific Breakthrough of 2019





Question time!



That is as far as we will go for this session.

I have uploaded some refresher videos with REAP so they 
will tell you where to find them. 

• Introduce Videos
• Questions- please send to me at 
becky@underthestars.co.nz

Next session, Tuesday at 8pm

Aliens, extremophiles and where we are looking

http://underthestars.co.nz

