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A star’s habitable zone 
Considering the 4 terrestrial planets, Earth is the only planet with abundant (or any) life at its surface.  Given the scorching and dry surfaces of Mercury and Venus, and cold and dry conditions on Mars, warm and damp Earth appears to live at a near perfect distance from the Sun for life to flourish.   
1)  What does it mean for a planet to be habitable on its surface? (Think back to the 3 key requirements for life!)

2)  How does the habitability of a terrestrial planet depend on its distance from its Star/Sun?

3)  The moon lies within our Sun’s habitable zone, so why is it not habitable?

4)  Will Earth always be within our Sun’s habitable zone?   Why or why not?

Luck of the draw 

Venus is too close to the Sun to presently lie within its habitable zone.  However, it may have been in the habitable zone in the past.  Consider a young Venus with oceans.  As the aging and brightening Sun slowly increased global temperatures on Venus, additional water would evaporate into the Venusian atmosphere.  
1) What effect does additional atmospheric water vapor have on the green house heating of a planet?
2) Liquid water in the ocean is pretty safe to UV radiation.  But what about water vapor up in the atmosphere?

3) If a water molecule is dissociated, what happens to the parts of the water (the H and the O)?

4) How does this lead to the permanent loss of a planet’s water?

5) Without any surface water, can a planet maintain a steady surface temperature? (Hint: What important cycle breaks down?)

Other factors critical in creating a habitable planet
As we saw with Venus, the planet-star distance is critical to making a habitable surface on a planet.

1) Are all habitable zones the same for all stars?  If the Sun were much less luminous, such as if it were a much lower mass star, might Venus instead of Earth be in the habitable zone?    Explain why.
2) As the Sun ages and brightens, the Sun’s habitable zone will move out and enclose Mars.  Will this suddenly make Mars habitable like Earth?   Why or Why not?

3) What role does an atmosphere play in making a planetary surface habitable (recall our definition of ‘habitable’ and the requirements for life)?
Global Warming: What is it, did we do it and what will it lead to?
Let’s review the data (using your book should be fine). In Antarctica, scientists drill down into the ice sheet.  Looking at isotopic ratios in the trapped bubbles in the ice, scientists can measure simultaneously both the temperature of the atmosphere and the level CO2 which existed at that time.

1) How far back do these measurements go in time (see fig 10.9)?

2) What was the typical ‘natural’ range of CO2 concentrations BEFORE 1750 (in parts per million) ?
3) What do these measurements show when one compares global temperatures changes with global CO2 concentrations for the same time period?

4) How many parts per million are global CO2 concentrations at now?
5) Is this increase consistent with human action or is the increased CO2 all naturally occurring? What evidence is provided for this conclusion?
6) Even if our Earth increases in temperature by many degrees, and global devastation to life ensues, why won’t this initiate a runaway Greenhouse Effect on Earth?






