
Spectroscopic technique / radial velocity - looking levelled
· Sensitive, used more often
Astrometric technique - looking head on
· Useful but not so sensitive
Obsortion lines from stars get shifted back and forth (very small amount)
· Allows us to figure out the period of the planet going around the star
· Can figure out how far the planet is from star and its mass
Smaller the mass of the planet, harder to detect
Red shift - moving away from us
Gravitational microlensing - not on final
Transits
Dimming of stars - most important technique, used
Habitable zone - if water stays liquid, life could potentially evolve, not the only way tho
More iron in the star’s atmosphere
· Some have more metals (formed later in the galaxy), planets form more around these
Stars w Lots of ion = metal rich = more planets
Planets form shortly after stars

Review
Questions on
1. Stars, how do they shine
a. Higher the temperature, more power, larger the surface area… ?
2. Stellar death (all corpses) (mass determines which end up which)
a. White dwarf stars  (star like, 1.3 solar mass )
b. Neutron stars ( 1.4-8 solar mass) - pulsar:a neutron star that is spinning very rapidly
c. Black holes (10 solar mass and above)
3. Black holes
a. What is the structure of a black hole?, know all the properties of black holes
i. Singularity: infinite density and finite mass
ii. Event horizon: the region where signals no longer escape, space curves around it
1. Mass determines how far out
4. Red shift
a. To measure speeds , distance
5. Hubble constant
a. Tells us How fast the universe is expanding
b. Universe is accelerating (hubble constant is changing)
i. Dark energy causing acceleration (we don’t know what it is)
c. Further away, faster its moving	
d. We dont live in a special space, universe is isotropic
What keeps galaxies form flying apart?
· Rotation curves
· Galaxies are spinning faster than they should
· Dark matter is holding it together
· E = mc squared
· Energy = mass
· Most of mass of universe is in dark matter, dark matter is getting more and more
Dark energy - pulling universe apart
Dark matter - pulling everything together

Types of galaxies
· Spiral, elliptal, irregular
· Ellipital: most gas is hot, stars form in cold clouds, so least amount of star formation

All galaxies have ancient stars
Fuel that forms stars: Cold gas (absolute 0), molecular gas, and dust

Telescopes 
· Surface area collects the light
Telescopes with mirror: reflecting telescope
Lens : refracting telescope
Bigger - more light
Twice diameter= 4 x amount of light
Structures of atoms
· Understand that what makes an element is number of protons (atomic number)
· Charge is neutralized by electrons ( 1 proton - 1 neutron)
· Neutrons vary - different versions of element
· Protons determine element
· If you add/remove electrons : becomes ion but still same element
· add/Remove neutrons : isotope but still same element
Hydrogen and helium created in big bang, everything else cooked up in stars

Understand how light is created
Electron emits a foton when moves from outer orbit to inner
· Foton has same energy as difference of the orbits
· Foton with exact same energy gets absorbed, electron goes out to outer orbit
Electrons moving around the atom create light
If you want to ionize, hit with a foton (ray of light), light is absorbed, to create ions

Exoplanet questions
· Best technique (spectroscopic)

70 questions, mc
