Measurement, Scaling, Instrumentation
Weekly Exercise 4
Due April 24, at 09.00.

1.

Mount a polarizer and an analyzer, the latter perpendicular to the polarizer. Apply monochromatic light of wavelength 500 nm. No light passes through the system. 

Then, place a specimen between the polarizer and the analyzer. Surprisingly, now there is light passing through the system! 

Rotate the specimen with respect to the polarizer-analyzer – system. At some angular positions, no light is passing through the system. How many angles of extinction do you find?

Place specimen between crossed polarizer and analyzer in the shape of a wedge. The effective thickness of the specimen on the path of the light can be changed by translating the specimen tray. Along with increased specimen thickness, there is a complete extinction of light passing the analyzer at thickness of 10 micrometers, regardless of the specimen angle.

What is the birefringence of the material?

2.

Apply linearly polarized light of wavelength 500 nm through a linear polarizer into a birefringent material sheet of thickness d. The wave function after the polarizer is A=Ao  sin((t). Place an analyzer perpendicular to the polarizer.

What kind of a wave enters the analyzer, oriented in the direction of the analyzer? Write the wave function as a function of the birefringence.

What kind of a wave enters the surface of the analyzer, oriented perpendicular to the analyzer? Write the wave function as a function of the birefringence.

3. 

Place a quarter wave plate between the specimen and the analyzer. A linearly polarized wave results. Write the wave function of the linearly polarized wave as a function of birefringence. What is the vibration direction of the linearly polarized wave? Write the direction as a function of birefringence.

How is it possible to experimentally determine birefringence on the basis of this material?

Let us assume the birefringence of the material is known, but the thickness of the specimen is not known. Is it possible to determine the thickness using this above method?

4. 

How is it possible to separate the major extinction position and the minor extinction position within an orthotropic birefringent material?
