Polarization, Double Slit Interference 
(02/14/07)
(1)  Natural light passes through a perfect polarizer.  What fraction of the light passes through? Now, a second polarizer is introduced with its axis inclined at an angle of 22o relative to the first. What fraction of the light incident on the second polarizer passes through?  What fraction of light  entering the first polarizer emerges from the second? 
(2) I start with 2 ideal polarizers with their polarization axes at right angles.  Obviously, no light gets through.  Now insert a third ideal polarizer with its polarizing axis at a 45o angle relative to either of the others. What fraction of natural light now passes through this set of 3 polarizers?  

(b) Remove that third polarizer and replace it with 9 polarizers, each inclined 9o from the previous one?  What fraction of natural light gets through now?
(3)  At what angle would I see the 4th order  interference maximum if I put microwaves with a 3 mm wavelength through a pair of slits that are 18 cm apart.  What if I put red light through the same slits?  What is the frequency of these microwaves?
(4) Using light with a wavelength of 500nm, I do Young’s double slit experiment and observe interference fringes on a screen 2m away, as shown below.  What is the spacing of the slits?
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(4)  I place a thin flake of material with an index of refraction n over one of the slits in a double slit experiment.  What happens to the interference pattern?  Why is this so?
(5) Suppose I put white light into a double slit apparatus.  Red light and violet light present in the the white light will produce interference maxima and minima at different locations.  Why?

Make a sketch showing the patterns produced with red light and violet light passing through identical double slits.

  Where will a red (=600nm) interference maximum coincide with a violet (=400nm) interference minimum? 
Be careful…what do I mean by “where” in this case?  I didn’t give you a value for d, nor did I intend to!

Where will a red (=600nm) interference minimum coincide with a violet (=400nm) interference maximum?

(6)  A thin flake of  transparent material is put over one of the slits and I determine that the 9th maximum falls where the central (zeroth order maximum) was before I covered one of the slits. 
If the material has an index of refraction of 1.57, how thick is the flake?
