In-class text notes for November 24, 2009

Tucson in general has large daily temperature swings between day and night.

1. Continental location (away from oceans)

2. Generally clear skies

3. Relatively high elevation

4. “dry atmosphere” – low dew point and low relative humidity

5. dry soil

You should know why each one of these factors listed would tend to give large differences in temperature between day and night.
Blue Sky
Higher energy visible photons (“blue” end of visible spectrum) are scattered more often (or more efficiently) by gas molecules in the atmosphere (mainly N2 and O2) than lower energy visible photons (“red” end of visible spectrum).  Thus, when we look at light that has been scattered by gases in the atmosphere, the light looks blue, since it contains more blue photons than red.  This is why if we look away from the direction of the sun, we see a blue sky.
Listing of the “colors” of visible light from highest to lowest photon energy:

· Violet

· Blue

· Green 

· Yellow

· Orange

· Red

Red Sunrises/Sunsets
When we look directly at the Sun we see light (photons) that have been transmitted through the atmosphere. This light contains a mixture of all colors, so it looks white, except near sunrise and sunset when the Sun is just above the horizon. At those times the transmitted light looks red because a large fraction of the blue photons are scattered out of the direct beam, leaving more red than blue photons and the light appears red to our eyes. The long, nearly horizontal path the light takes through the atmosphere at sunrise/sunset causes much of the blue light to be scattered away. In the middle parts of the day, the path sunlight takes through the atmosphere is shorter and only a small fraction of the blue light gets scattered away, therefore all colors are still present and the transmitted light appears white.
