Ch 12 Exercise 8

----------------------

The Moon has no atmosphere so there is no Rayleigh Scattering.  The Earth’s sky scatters sunlight via Rayleigh Scattering.  Blue light scatters more readily than other colors, so that the Earth’s atmosphere appears blue.  That is, when we see the blue sky on Earth, we are seeing the blue light from the sun that is scattered in the air.  The great intensity of scattered light from the sun makes it difficult to see the stars.  On the Moon, since there is no atmosphere to scatter sunlight, the sky is not lit up, so one can easily see the stars.

Ch 12 Exercise 10

-----------------------

You can see the laser because it is scattering off of particles in the air.  Some shows use smoke particles to make the laser visible.

Ch 12 Exercise 14

-----------------------

Light only refracts when there is a change in the index of refraction.  We see a diamond in air because air has an index of refraction of about 1.0 and diamond has an index of refraction of about 2.42.  That’s a big difference, so this means that light refracts a lot when going from air into a diamond and when coming out of a diamond into air.  This means it will change direction as it passes through.  Since different wavelengths of light refract differently (called dispersion) white light will separate into different colors when passing through a diamond.  This is the “sparkle” one sees.  Thus if a diamond is put into a liquid having the same index of refraction as the diamond, there will be no refraction and dispersion.  Light will simply pass straight through the diamond and you won’t be able to tell that the diamond is even there!
Ch 12 Exercise 22

-------------------------

Polarized sunglasses allow only light that is polarized in a certain direction to pass through.  If you look at someone wearing polarized sunglasses, and you both have your heads aligned, then the light can get through both sets of glasses.  If one person tilts their head ninety degrees, the light cannot get through both glasses, so each person will not be able to see the other’s eyes.  
Ch 12 Exercise 30

-----------------------

In an incandescent bulb the color depends on the temperature (recall our studies of blackbody radiation where the peak of the spectrum depends on temperature of the objects).  The color of a neon sign depends only on the atomic structure of the atoms, neon in this case.  All neon atoms have the same electron structure, so they will all have the same excited states and thus will release the same color light when de-excitation occurs.
