




Review Sheet for Final Exam
1. Milky Way:

a. Early measurements: Herschel’s early map put Sun at the center of the flattened Galaxy
b. Shapley found variable stars in globular clusters, mapped and assumed they orbited the center of the Galaxy and found Sun is ~ 25000 LY from center.
c. Mass determined from rotation around center – about 1000 Billion sun’s worth of matter, most of it in the form of dark matter (as determined by the outer rotation curves and gravitational lensing).
d. Major components: disk, halo, bulge and corona; halo and corona may be left-over from collapse of the giant gas cloud which formed the Galaxy
e. Population I stars (young, high ``metals’’) found in disk and plane; Population II stars (old, metal poor) found in halo.
f. Spiral structure from ``density waves’’. High density material in arms leads to star formation – O&B stars found in arms.
g. Center of Galaxy contains closely packed stars, gas, probably a black hole, but we have to use long-wavelength radiation (infrared, radio) to see ``through’’ the dust.
2. Other galaxies:

a. Edwin Hubble measures a Cepheid variable star in the Andromeda Galaxy and found it was ~ 1 Million LY away -- ``nebulae’’ are outside our Galaxy!
b. Galaxies grouped into Spiral (ordered motion in a disk, spiral arms) or elliptical (blob-like, no ordered motion) with a few ``Irregulars.’’
c. Most powerful distance measurement done with ``Hubble Law’’, the relation between velocity and distance for a galaxy, due to the expansion of the Universe.
3. The Big Bang:

a. Age estimates from the Hubble Constant – Age = 1/H ( = 15 – 20 Billion years)
b. The 4-dimensional geometry of space – see the balloon analogy.
c. Open, closed and ``flat’’ universes.
d. The standard Big Bang model and the formation of Hydrogen and Helium.
e. Redshifted radiation from ``decoupling’’ observed as the Cosmic Background Radiation, with a temperature of 3 degrees Kelvin.
4. Chemical evolution of the Universe and the chance of life elsewhere

a. The Drake equation and SETI
b. Overview of the chemical makeup of the Universe at different times.
