
ASTR/GEOL-2040: Search for life 

in the Universe: Lecture 19

• Mars: another world

• Observations, canali, etc

• Liquid water: why not?

Axel Brandenburg

(Office hours: Mondays 2:30 – 3:30 in X590 and 

Wednesdays 11-12 in D230)



1. Please buy a stapler. I promise you as a fellow undergrad that this is a handy 

thing to have and a great investment. Plus, it’s about $2 for a tiny one at the 

bookstore.

2. Please rip off the notebook fringe when you rip it out of your notebook. This 

makes it easier to organize then so that corners don’t get frayed in my (very 

full) backpack. It takes like 2 seconds, and I promise I will wait to leave until 

the first 10 minutes of class are over which gives you plenty of time. :)

3. If you are working with someone for homeworks, please make a note of it on 

the bottom of your homework. I encourage you to work with others! It 

definitely helps. This is exclusively so that I can check the consistency of my 

grading.

4. If you don’t want anyone to see your grade when I pass the homework back, 

then attach the question sheet on the front. I won’t write your grade on it to 

honor this. If you don’t care, then you don’t need to bother.

5. If you have questions about something on the homework, you can make a 

note of it on there, and I will do my best to help you, or you can go to the 

astronomy help room! There are flyers posted for it on all the stairwells of 

Duane.
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Comments from the grader:



• Apply concepts that we learnt

• Need to stand back & rethink

• Also, ask me more questions

• &, by the way, I’m happy to write letters…
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Thanks for your FTEP feedback

Asks questions of students Knows if class is understanding Has students apply concepts



A. At least one C and one O

B. At least one C and one H

C. At least one H and one O

D. All of the above
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What is an organic molecule?



A. At least one C and one O

B. At least one C and one H

C. At least one H and one O

D. All of the above

5

What is an organic molecule?



• Mars, RGS 85-96, Lon 255-288, 

BS 267-301

• Viking experiments: BS 287-291
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This week



• Mars, RGS 85-96, Lon 255-288, 

BS 267-301

• Viking experiments: BS 287-291
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This week
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Early Mars Exploration
• Kepler: highly elliptic orbit (5x Earth’s orbit)

• Christian Huygens (Mars axis inclided)

• William & Caroline Herschel (1784)

• Coroline (his sister): 1st woman paid for science!
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Herschel (1784)
• xx
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Schiaparelli (1899)

• xx
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Schiaparelli (1899) on canali

• Were his observations correct?

• Did he over-interpret them?

• Excerpt:
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Schiaparelli (1899) on canals 

• Where his observations correct?

• Did he over-interpret them?

• Excerpt:
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Newcomb (1907) in Astrophys. J.
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Newcomb (1907) in Astrophys. J.
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Accurate rotation period!

• Craters, no canals

• Thin atmosphere

• No intelligent life

• Microbial life?

Current value: 24h37m22s.663

Beer & Maeder (1830)
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Mariner 4 (1964)

• Craters, no canals

• Thin atmosphere

• No intelligent life

• Microbial life?
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Mariner 4 (1964)

• Craters, no canals

• Thin atmosphere

• No intelligent life

• Microbial life?
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Later Mars missions

• 1969 Mariner 6+7 (flybys)

– Atmospheric measurements 

– missed volcanoes & canyon

– Week after Apollo 11…

• Mariner 9, first orbiter

– Discovered volcanic activity

– LASP involvement (UV spectrometer)
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Mars further away
2/1
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• sqrt(1.4) = 1.2

• about 20% less then 280 K

• subtract 56 K   224 K

• 273 K – 224 K = 49 K,

• so T =  – 49 C =  – 56 F

Distance to Sun d is 1.4 – 1.7 AU
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Another difference between 

Earth & Mars

• Analogy with “dry ice”

• Doesn’t get wet!

• Yes, can be liquid

• When?



• From 

1700 K   

to 20 K 

• Refractory 

minerals: 

T50>1100K
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Phase diagram of water



Phase diagram of water

Terra Sirenum

Hellas Planitia



• Mars, RGS 85-96, Lon 255-288, 

BS 267-301

• Viking experiments: BS 287-291
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For Wednesday


