SECOND EXAM




AY 101  REVIEW



DR. BYRD

Planets:  Holding an atmosphere; Weaker surface gravity means lower escape velocity and thus more difficulty holding different gases in atmosphere. Earth vs. Moon. At higher temperatures, molecules move more rapidly and are harder to hold. Planets or satellites near Sun have more trouble holding than those farther away. Mercury vs. Saturn’s moon Titan. Small mass atoms or molecules are harder to hold. Earth has no H or He. 

Earth:  Internal structure of earth. Seismic study, P, S waves and study of earth's liquid interior. The active Earth.   "Floating" of continents on higher density ocean floor rocks. Plate tectonics (continental drift). Bending of rocks and mountain building in plate/continent collisions. Differentiation of earth. (Like an onion according to density.)

Earth's Moon: Contrast with Earth. Why so different? Daily cycle of temperature. Lack of atmosphere due to lower escape vel. due to low mass. Craters. Central peaks. Rays. Rilles. Lunar "seas", maria. How these were formed. Why we see few craters on earth. Internal structure and activity of Moon: Contrast with Earth. Greater rigidity due to faster cooling due to Moon's greater surface to mass ratio compared to Earth. Every difference due to Moon's smaller mass. Age of Earth and Moon: How old? Radioactive dating. Rocks on moon typically much older. Why? Collision theory of formation versus capture or fission.

Solar system components:  relative masses, locations. Sun, planets, satellites, asteroids, comets, meteorites, meteor showers.

Patterns in Solar System: Orbit planes. Direction of orbital motion. Terrestrial versus Jovian planets (comparative density, 

    composition, distance from Sun, mass).

Factors determining conditions on planets, satellites, etc.: Mass, escape velocity and atmosphere as for Earth and Moon.

Jupiter’s ability to hold H and He while Earth cannot. Inverse square law. Added factor distance from sun and heating of atmosphere to enhance escape. Also distance from sun and surface composition for smaller objects, i.e. rock surface for Mercury vs. ice for Jovian moons.

Greenhouse effect can raise surface temp. if atmospheric comp. is right. (contrast Earth and Venus). Clouds help even out day-night temperature (example Earth and Moon).

Low mass implies greater internal cooling and crust inactivity as for Earth and Moon above. 

How rotation of Mercury, Venus were measured. Contrast of Earth and Mars as abodes of life via diff. distance from Sun and different masses (Mars 0.1 Earth).

Contrast Earth and Venus as "sister planets".  How they turned out so different because of different distances from Sun.

How were Uranus, Neptune, Pluto discovered?  

Rings:  Which planets have them? Roch limit. What are they made of? Features in rings.

Asteroids:  How discovered. Rough size. Relation to meteorites. Kinds of meteorites: Iron, Stone and Chondrites. Formation of first and second kinds from third via melting, differentiation, and collision of large asteroids.

Comets:  Orbits, appearance, structure and composition. Halley's comet as an example. The Oort cloud. Role of Jupiter in capturing comets into smaller orbits or ejecting from Solar System.

The Solar Nebula theory of the formation of the solar system.  Events. Support evidence. Modern observations of solar nebulae and fact that planets have been detected around other stars.

Spectroscopy: Continuous spectrum from “thick” gas or solid.

 Thermal Emission, Stefan Boltzman law, Wein's Law.

Colors of stars and their surface temperatures (blue white to orange) from Wein's Law.

Line spectra from thin gas. Conditions of formation of Emission line spectrum, Absorption line spectrum. How astronomers deduce the composition, temperature, magnetic fields of celestial objects from their spectra. Zeeman effect.

Hydrogen spectrum. Energy levels of electron. Excitation absorbs photon. Dexcitation emits photon. Lyman, Balmer, Paschen series of lines
Spectral Types of Stars. Stars generally have absorption line spectra. Spectral class differences are primarily due to differences in temperature. Different spectra from diff. degrees of excitation, ionization, and breakup of molecules. 

OBAFGKM Spectral type sequence of high to lower temperatures. Temperatures? Spectral type of sun. Know the differences in strength of hydrogen spectral lines in different stars, as a result of different degrees of excitation.

Estimating Distances of Stars:  Parallax, baseline used, dparsecs  =      1         where parallax is measured in seconds of arc, 

       1°    units                                                                                  parallax

   3600 

What are: AU, Light year, parsec. 3.26 light years = parsec

The distance limits of measuring distances by parallax accurately, about 500 parsecs (Hipparcos satellite)

Comparison of 500 pc to size of just our galaxy.

Extending distance measures beyond the limits of parallax
Understand Radial velocity (measure by Doppler effect) and transverse tangential velocity (can't measure directly, vt)  velocities of stars. Proper motion:  Angular motion across sky due to relative space velocity of object and observer.

If tangential velocity is the same, the farther a star is away, the smaller its proper motion (see sketch). 2x distance, 1/2  proper

motion. We use the above relation to statistically (on the average) estimate distances of stars. i.e., if know transverse velocity and proper motion one can estimate distance of a star, d.

Magnitudes :  Originally classification by eye of brightness classes of stars, apparent mag. m, m = 1 bright, m = 5 dim. Extension to negative, i.e., very bright. More than 6 dimmer than the eye's limit.

Differences in magnitude are multiplications in intensity, i.e., energy/sec cm2 we get from a star.

1 mag. brighter means about 2.5 x previous intensity; 5 mag brighter is 100x; 5 mag dimmer    1  ;
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M, know definition of absolute magnitude, place stars at 10 parsec to compare intrinsic brightness of stars. Apparent magnitude, m, is at the star's actual distance.

Double Stars.  Know the kinds, how they are detected. Understand the importance of double stars in determining stellar masses via Kepler's 3rd law (visual, spectroscopic binaries). Masses and even sizes of stars can be determined for eclipsing binaries. Understand how this can be done for simple case.

Understand the mass luminosity relation. Know the sun's luminosity compared to most other stars.

HR Diagram - Understand:

How do we know from their location on HR

diagram that red giants are huge compared

to the sun? How big are they compared to

1AU? Similarly, for white dwarfs how do

we know they are tiny? What is a typical

size for white dwarf? un and Star Interiors: Equilibrium: 

Hydrostatic-gravity and gas pressure. Energy: Nuclear 

energy eneration and radiation into space. Fission, Fusion:

Which occurs in Sun? Why fusion in Sun? Heat and

interior temperature. Proton Proton cycle, solar neutrino problem 

CNO Cycle - Reaction in Sun. Sun observational characteristics:

Layers: Interior, photosphere, chromosphere, corona, properties of each.

Sun’s rotation 25 days at equator, slower nearer poles. This probably is related to sunspot cycle. Limb darkening, sunspots, granulation. Plages, flares, prominences, sun spot cycle, 11 years. Magnetic field cycle 22 years. NS polarity leading and following spots in pairs.

