




Review Sheet for Exam # 2
1. Basic forces of nature: Strong force, electromagnetic force, weak force and gravitational force.

a. Order of strength.

b. Range of force (i.e., distances over which it operates)

c. Why gravity dominates the motion of celestial objects although it is the weakest.

2. Astronomical Instruments – collecting electromagnetic radiation

a. Basic telescope design – refracting vs. reflecting telescopes, and the reasons why the refracting telescopes are no longer the design of choice.

b. Properties of a telescope: magnification, resolution (not related to solution!).

c. Telescopes in and above the atmosphere – why we put them there.

d. Challenges and solutions with observations at radio wavelengths, infrared, visible and x-rays.

3. The Sun

a. Stability of the Sun: balance between gravity and pressure (so-called hydrostatic equilibrium – meaning static water, but the sun is not made of water!)

b. Zones of the Sun: energy production (at the core) and transport (from the core out of the Sun).

c. Characteristics of the outer layers – photosphere, chromosphere, corona and solar wind.

d. Sunspots (cycles), granules, spicules, plages, prominences, coronal mass ejections and solar flares – why are ionized particles affected by magnetic fields (same as our northern lights).

e. How we know what we know about the Sun: solar seismology, Zeeman effect, Doppler effect, spectral analysis (analysis of light), theory, neutrinos.

f. Rotation of Sun: exterior vs. interior.

g. Energy source for the Sun: nuclear fusion is necessary to keep the sun shining over billions of years.

h. Einstein’s equation: E = mc2
i. Fusion vs. fission:  p-p chain fuses H to He at the core of the Sun.

j. Gamma rays and neutrinos: where are they produced and how do they make it out.

k. Solar composition – what elements is the Sun made up of.

4. Stellar radiation and classifying stars

a. Total energy output = (Surface Area) x (
b. Apparent magnitude vs. absolute magnitude (only fair comparison) -- brightness as they appear vs. if they were placed at the same distance. 

c. Spectral classes determined by temperature: OBAFGKM. / L and T

5. Measuring stellar properties

a. Luminosity – from apparent brightness and distance.

b. Temperature – from color or spectral class.

c. Mass – spectroscopic binary stars.

d. Radius – eclipsing binaries; also indirectly from knowing luminosity and temperature.

e. Composition – absorption lines.

f. Speed – Doppler shift in spectral lines.

6. The H-R Diagram

a. Relationship between spectral class (or temperature) and Luminosity.

b. 90% of stars fall along the Main Sequence.
i. Different locations in the Main Sequence represent different masses
ii. More mass = higher pressure at center of star = faster fusion = higher luminosity = shorter lifetime!
c. a few percent of stars are dwarfs or giants

d. 90% on Main Sequence interpreted as 90% of lifetime spent on Main Sequence.
e. Luminosity classes.
