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1- Describe what happens to unpolarized light incident on birefringent material when the OA is oriented as shown.  You will want to comment on the following considerations: Single or double refracted rays? Any phase retardation? Any polarization of refracted rays?


[image: image1] 
(e)
Which orientation(s) would you use to make a quarter-wave plate?
2- A beam of linearly polarized light is changed into circularly polarized light by passing it through a slice of crystal 0.003 cm thick.  Calculate the difference in the refractive indices for the two rays in the crystal, assuming this to be the minimum thickness showing the effect for a wavelength of 600 nm.  Sketch the arrangement, showing the OA of the crystal and explain why it occurs? 
3- Suppose a CO2 gas laser emits a diffraction-limited beam at wavelength 10.6 m and diameter 1 mm.  Approximately how large a spot would be produced on the surface of the moon, a distance of 376000 km away from such a device?

4- Assume the range of pupil variation during adaptation of a normal eye is from 2 to 7 mm.  What is the corresponding range distances over which it can detect the separation of objects 3 mm apart? 
5- A double slit diffraction pattern is formed using mercury green light at 546.1 nm.  Each slit has a width of 0.100 mm.  The pattern reveals that the fourth-order interference maxima are missing from the pattern.  What is the slit separation? What is the irradiance of the third order of interference, relative to the zero-order maximum?
6- The two sodium D lines at 589.3 nm are 0.6 nm apart.  If a grating with only 400 grooves is available (a)`what is the lowest order possible in which D lines are resolved and (b) how wide does the grating have to be?
7- A reflection grating, ruled over a 15-cm width, is to be blazed at 2000 Ẫ for use in the vacuum ultraviolet.  If its theoretical resolving power in the first order is to be 300,000, determine the proper blaze angle for the use (a) in a Littrow mount and (b) with normal incidence
8- A distant source of sodium light (589.3 nm) illuminates a circular hole.  As the hole increases in diameter, the irradiance at an axial point 1.5 m from the hole passes alternatively through maxima and minima.  What is the diameters of the holes that produce (a) the first two maxima and (b) the first two minima?  Check that the criterion for the Fresnel diffraction is satisfied by the smallest diameter.
.

9- For the near-field diffraction pattern of a straight edge, calculate the irradiance of the second maximum and minimum in terms of unobstructed irradiance Iu, using the Cornu spiral and the table of Fresnel integral values provided below.
10- Give a simplified description of the operational principle of lasers.  Specifically, talk about the role of spontaneous and stimulated emissions, resonator and how to produce population inversion.

Useful Formulae
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