Study Guide For Exam #3 Astronomy 1000

This test covers Lectures 14 through 19 and Chapters 15 through 23 in your text
book.

Review the lectures especially the summary slides and the in-text questions &
problems

Useful Formulae
Kepler’s Third Law: P* (years) = d’(a.u.)
1 AU = 1.5x10° km

Trignometric Parallax D = 1/shift

D is the distance in parsecs
Shift is measured in arcseconds

Mass-Luminosity Relationship L/Lsolar = (M/Msolar)*
Fractional Mass-Lifetime Relationship Lifetime = (M/Msolar)'3

Gravitational Constant G =6.67x10"' m® kg s>

Energy of a photon E =hf
E =hc/ A
-8 2., 4
Stephan-Boltzmann 0=567x10 W/m"™ K
Constant
Speed of Light 300,000 km/s

9
C
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Lecture 14 Theories of the Solar System & Extra-solar Planets
a. Scientific Theories of the Formation of the Solar System
- what are the “regularities” or 10 basic facts about the solar system

1) Each planet is relatively isolated
2) Orbits nearly circular
3) All asteroids planets and short-period comets in same orbital plane
4) All planets orbit sun in the same sense the Sun rotates
5) Most of the planets rotate in nearly the same way as the sun
6) Moost moons orbit in the sense of the planets rotation
7) SOLAR SYSTEM IS DIFFERENTIATED
8) Asteroids are primordial
9) Kuiper belt is disk like
10) Oort cloud is not a disk it is a cloud

b. What is the Planetary Capture Theory of the Solar System?
(Sun moves through space and captures free planets via its gravity.)
- What are the major problems with this idea?
(can’t explain why the planets & Kuiper Belt are in the same plane;
can’t explain similar rotation senses of the planets, or why the
rocky planets are all in the inner-part of the Solar System; doesn’t
explain where the planets come from or why we haven’t seen any isolated

planets)

c. What is the Collision Theory of the Solar System
(Another star collided with the Sun; the solar system formed out of the debris)
- What does this idea explain?
(example: may explain why all the planets are in one plane)
- What is the chief problem with this idea?
(hint: collisions between stars are extremely rare.)

d. Best Theory: Solar Systems form as a direct result of Star Formation
- be able to describe the overall process of star formation
(collapsing gas cloud > large disk of dust & gas plus star. Planets
form out of left-over material in rotating disk.)

- be able to describe how planets can form out of a cloud of gas & dust.
- what is Condensation? How can it explain the fact that rocky
planets are found nearer the Sun, while Jupiter planets are in the
outer parts of the Solar System? Which planets formed first?

- what is Accretion? What role did it play in planet formation?
e. The disk of gas & dust around young stars is called The Solar Nebula. Have
we found examples in space of them? How are they located? What do they

look like? (hint: look for stars showing excessive infrared emission — i.e., dust
heated by the young stars).

Study Guide 2: Prof Sarah Higdon. Page 2 of 4



f. What are collisions needed to explain? (hint: Venus’ backward spin, Uranus lies
on its side, our moon).

g. Extra-Solar Planets
- how do we currently find them?
- roughly how many have we detected?
- what sort of planets are they?
- do these other Solar Systems look like our Solar System? If not, what’s
different?

Lecture 15 Introduction To Stars

b. Distances to Stars
- understand how we determine the distances to the nearest stars (trig. Parallax).
- understand the relation between the angular shift of a star in the sky over a
6-month period and its distance in parsecs ( Distance = 1/shift) — 4arcsec shift means
the star is how far away?
Inverse Square Law
Know the relation between apparent brightness and luminosity — if we move our nearest
star to a distance 10 times further away what will its apparent brightness now be? 10xbrighter
100xbrighter 10xfainter 100xfainter?

c. Stellar Diameters
- do all stars have the same diameters? Is the Sun’s diameter typical?

d. Stellar Temperatures
what is the easiest way to determine this?
- Photometry: Blackbody radiation — get the color
- Spectroscopy — number and type of absorption lines
OBAFGKM is an O star cooler than an M star? What type of star is our Sun?

e. The Masses of Stars
- we can only determine masses of stars if they are in binary systems,
if we can determine their orbits, and if we know their distance.
- we use Kepler’s Third Law.
- how do the masses of the Nearest stars compare with the Sun’s?

f. Relationships Between Stellar Mass, Luminosity, Radius, and Lifetime.
- know that more massive stars have:
1) greater luminosities by a lot
2) slightly larger diameters
3) much shorter lifetimes
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Be able to use the Mass-Luminosty relationship and the Mass-Lifetime Relationship.

Eg A star twice as massive as the sunis 2, 1/4, 1/8, 1/16,2 ,4 8, or 16 x the luminosity
of the Sun?
The lifetime of a 10 solar mass star is 1/1000, 1/100, 1/10,1,10,100, 100 times the lifetime of our
Sun?

g. The Hertzprung-Russell Diagram
- what quantities are plotted on the vertical & horizontal axes of H-R diagram?
- what is the Main Sequence? Why is it important? Do stars move along the main
sequence?
- be able to identify: Main Sequence, Red Giant region, White Dwarf region.

Lecture 16 The Interstellar Medium and The Birth of Stars

The interstellar medium
-what is a typical gas density in the ISM?
- How many gas atoms per dust grain?
What is the 21cm HI emission line
— what does it measure?
Are there complex molecules in space?
-What causes the molecular emission lines?
-At what wavelengths do we measure these lines (infrared/radio)
How do we look/find dark dust clouds?
-What is reddening? Does it change (shift) the wavelengths of the emission lines?
- If dust is so scarce why is it so important? — name 3 reasons
What are the 7 stages in forming a star
- does one cloud form only one star?
- What can trigger the collapse of a cloud?
- What are “failed” stars called? Remember these may contribute to dark matter in galaxies

Lecture 17 Evolution of a Solar Mass Star

What is happening in the core of a star whilst it is on the main sequence?

What force has to be overcome for fusion in a stellar core

What is hydrostatic equilibrium?

How far through its life on the MS is our sun?

How long will a solar mass star be on the main sequence?

What are the post main sequence stages?

Hydrogen burns in shell around the core— what does the core consist of and does it play a role in
the rate of fusion?

What is the Helium flash? What causes it?

Why does fusion stop and what is the end point of a solar mass star?
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What type of white dwarf will our sun become?
What are the advantages for creating an HR diagram for a cluster of stars (hint can age the cluster
by the main sequence turn-off point)

Lecture 18 Novae, Supernovae and Nucleosynthesis

What is a nova?

Why does fusion in the cores of massive stars stop at iron (Fe)?

What is a type I supernova

What is a type II supernova

How massive must a star be to go supernova?

What is the alpha process

What is the slow neutron capture

What is rapid neutron capture (R-process)

What is the Iron catastrophe (know the stages: neutronization of the core (loss of electrons and
removal of neutrinos) => core shrinks T = 10 billion K => photodisintegration further collapse =>
neutron degeneracy pressure halts collapse BUT core overshoots and rebounds sending a shock
wave outward through the star => Supernova explosion

Can Gold (Au) be made inside massive stars or only during a supernova explosion?

Lecture 19 Our Milk Way

How can Cepheid variables and RR Lyrae stars be used to measure the distance to a globular
cluster or another galaxy?
What are the main Milky Way Components, what are their characteristic shapes and what are they
made of?
Describe the stars orbital motions if they are in
- the disk
- the halo
Why do rotation curves imply large amounts of dark matter?
What types of objects have been proposed as dark matter candidates?
How can we trace dark matter if we cannot see it? (hint rotation curves , Gravitational lensing)
Describe the MWG’s spiral arms — are they rigidly fixed in space? Why not?
Does star formation mainly occur in the disk or the halo? Why?
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