


M<8           M>8

M<25<M

Protostars: gravity
 
Main Sequence:  
fusion  H →  He in 
their cores

Red giants:  gravity

Horizontal branch: 
fusion of
He →  C
AGB: energy from 
gravity
Planetary nebula: 
energy from gravity 
White dwarf: electron 
degeneracy pressure

Supernova: collapse, no 
support.

Neutron Star: neutron 
degeneracy pressure.

Black hole: no support.



End States of Stars
White dwarfs: electron degeneracy pressure. Earth-
sized, 0.6Msun

Neutron Stars: neutron degeneracy pressure. City-sized, 
1.4MSun

Black holes: no support. Size is a point, but RSch=3M 
(mass in MSun, R in km). Eventually black holes 
evaporate.



Take aways

Stars form in groups.

Most groups are not gravitationally 
bound, but the rich ones (globular 

clusters) are.



Take aways

Supernova have 2 types.

Type Ia are exploding white dwarfs 
and are always the same brightness. 

Great for determining distances!



1) What is the most common type of planet 
discovered?

A) Earth-like at Earth-like distances

B) Jupiter-like at short (Mercury-like) orbits. 

C) Jupiter-like at long, (Jupiter-like) orbits.

D) Sized between Earth and Neptune with short 
orbits.

E) Earth-like at long, (Jupiter-like) orbits. 



2) What supplies the support against collapse 
for a protostar?

A) Fusion H -> He 

B) Fusion He -> C/O

C) Gravity

D) Electron degeneracy pressure

E) Neutron degeneracy pressure

F) Explosion (supernova)



3) What supplies the support against collapse 
for a neutron star?

A) Fusion H -> He 

B) Fusion He -> C/O

C) Gravity

D) Electron degeneracy pressure

E) Neutron degeneracy pressure

F) Explosion (supernova)



4) What supplies the support against collapse 
for a main sequence star?

A) Fusion H -> He 

B) Fusion He -> C/O

C) Gravity

D) Electron degeneracy pressure

E) Neutron degeneracy pressure

F) Explosion (supernova)



5) What supplies the support against collapse 
for a white dwarf star?

A) Fusion H -> He 

B) Fusion He -> C/O

C) Gravity

D) Electron degeneracy pressure

E) Neutron degeneracy pressure

F) Explosion (supernova)



6) What supplies the support against collapse 
for a red giant star?

A) Fusion H -> He 

B) Fusion He -> C/O

C) Gravity

D) Electron degeneracy pressure

E) Neutron degeneracy pressure

F) Explosion (supernova)



7) Order the groups of stars from 
youngest to oldest. 

A) A,B,C,D

B) D,C,B,A

C) D,A,B,C

D) B,C, A,D

E) A,D,C,B 



8) What is the Schwarzchild radius of 
a 16M

Sun
 black hole?

A) 0 (infinitely small)

B) 1.6 km

C) 16 km

D) 48 km

E) 92 km



9) How will a 10 MSun star end?

A) Supernova explosion

B) White dwarf

C) neutron star

D) black hole

E) It will go on forever as a main 
sequence star 



10) In the HW image, what's the 
difference between stars near A and 
stars near B that causes them to be 
where they are in the HR diagram? 

A) mass

B) distance

C) evolution

D) composition



11) In the HW image, what's the 
difference between stars near C and 
stars near B that causes them to be 
where they are in the HR diagram? 

A) where they were ‘born’.

B) distance

C) evolution

D) composition



Pass your HW to the aisle.
Solutions posted on Friday after class.

Test 2 on Nov. 4. 
Project 1 due on Nov. 4
It needs to be on paper.

Friday we will begin on Galaxies!
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