PHYS 122: Life in the Universe           Study Sheet for TEST 3, Tuesday, March 10th, 2009
ALL LEARNING OBJECTIVES (Classes 12 - 15)
1.   List Explain how the Jovian moons can remain hot at their centers when all other similar sized planets and moons have long since gone cold.  Explain why this heating doesn’t (significantly) happen to Earth’s Moon.

2. Describe three pieces of evidence which suggest that Europa has a liquid water ocean below its solid ice surface and how one might prove this with an orbiter.

3. Explain the three key requirements for life found at the base of the Europan ocean that could support the origin of simple life.  List which key requirement is likely insufficient to sustain abundant life (like as seen on Earth’s oceans) and why.

4. List the properties of Titan that are rather (not exactly) similar to properties of Earth (particularly early Earth).   Explain why Titan is of interest to exobiologists (people studying extra-terrestrial life).

5. Explain the concept of our Sun’s habitable zone (as defined in your book).  Describe the kind of planet this applies to and the conditions which must be supported on that planet surface to label it as ‘habitable’. 

6. Describe what would happen to the present day Earth if it were moved closer to the Sun, at the distance of Venus.   Describe what happens in a runaway Greenhouse Effect and why it is irreversible.

7. List the three factors which contribute to determining the habitability of a planet surface and then describe the role each factor plays in this contribution.   

8. Describe the proof which links global CO2 content with increased global temperature, and then human activity with global CO2 content.  Explain why Global Warming will not lead to a runaway Greenhouse Effect on Earth. 

9. Describe what is meant by the center of mass of a gravitationally bound system of astronomical objects, such as a solar system.   Explain how this can this be used with images to indirectly infer the presence of a system of unseen planets orbiting a bright, single star.

10. Explain why the Doppler Effect occurs with sound and light and why we commonly do not experience it with light.  Describe the current sensitivity of Doppler measurements of stars and why some solar systems would not be detected despite the star having a significant velocity.

11. Describe the transit method for finding exoplanets and explain why it preferentially finds large radius planets.   Explain one additional way astronomers have used to detect exoplanets (indirectly).

12. Explain why and how the sample of exoplanets found thus far has altered slightly our idea of how solar systems form and evolve.   Describe the observational plan for (almost) proving LIFE exists on exoplanets. 

13. List the four input terms to the modified Drake Equation (as given in your book), give a reasonable estimate for each term and provide a brief comment on the confidence level of that value for each term.

14. Provide one argument for why intelligence might be a rare and improbable trait in life and one argument for why intelligence might in fact be widespread and common in the Galaxy.

15. Describe the early history of SETI, the first failed searches (how they were done and why they were unsuccessful).  Explain the logic behind why most modern SETI efforts are aimed at listening (searching), rather than transmitting (sending out) signals.

16. Describe two typical search methods currently used by SETI and two major problems current SETI searches are faced with.   Explain how these problems might be addressed.

