PHYS 122: Life in the Universe

Class Session 13, February 25, 2010 

LEARNING OBJECTIVES

1) List the evidence that Mars’s surface had running water in the past and how long ago this occurred.  Explain the necessary conditions for the Mars surface to have been warmer and hotter in the past.  

2) Explain how Mars was initially capable of surface water (what happened early on), and then how its small size is responsible for the loss of its warm and wet climate. 

3) Describe three examples of scientific evidence obtained that were consistent with life on Mars and explain why it is that most scientists are skeptical that these results prove life is on Mars.

4) The meteorite, ALH84001.   Explain where it came from, how it got here and why it is uniquely important compared to all other Mars meteorites found, in testing for the presence of life on a very YOUNG Mars. 

Required Textbook readings before class:   pages 276-283, 287-290 (8.3, start of 8.4, 8.5)

1. Does Mars have a greenhouse effect today?  How might it have been much greater in the past? Where did the additional CO2 come from?  Can CO2 do it alone to allow for liquid water at Mars’s surface?

2. Why did Mars change?  What changed at Mars’s center and how did that affect Mars atmosphere?

3. How did Mars lose some of its water?  How is water vapor on Earth protected? 

4. Why is Mars’s axis tilt so unstable, where Earth’s is stable?  How might this affect life on Mars?

5. What was Viking and what did its experiments find on Mars?   Why is the interpretation of the data controversial?  

6. Which experiment strongly indicates all other Viking tests are moot and life is not on Mars?

7. Why would Methane in the Mars atmosphere indicate possible current life on Mars?

8. What are Martian Meteorites?  How did they get here?  What is so unique about ALH 84001?

9. What is the history of ALH 84001?  (When it formed, kind of rock it is, what happened to it).

10. What was found in ALH 84001 that indicated biological activity?  What are some of the alternative explanations for what was found in ALH 84001?

