Phys 223
Interference, diffraction, and polarization

Multiple Slit Experiment:

Part 1

Objective:
Measure the distance between 2 adjacent slits.  Do so for 2 sets of two slits, and one set of four slits.
Procedure:
With the red laser, create an interference pattern on a screen a known distance away from the slits.


Make several measurements of “y” by either having you and your partner(s) make independent measurements of the same order fringe or by measuring different order fringes.

Analysis:
Use the multiple-slit equation with the small angle approximation to calculate the distance between 2 adjacent slits.  How well do your values match the manufacturer’s data?
Part 2

Objective:
Measure the wavelength of the green laser
Procedure:
With the green laser, create an interference pattern on a screen a known distance with one of the set of slits that you measured in part 1.


Make several measurements of “y” by either having you and your partner(s) make independent measurements of the same order fringe or by measuring different order fringes.

Analysis:
Use the multiple-slit equation with the small angle approximation to calculate the wavelength of the green laser.  How well do your values match the manufacturer’s data?

Diffraction grating:

Objective:
Follow a similar procedure as done above in part 1 to measure the density of the lines on a diffraction grating.  Compare with the number given by the manufacturer.
Application: 
How could you measure the density of the engravings on a music CD? Try your idea.
Single Slit Experiment:

Objective:
Measure the width of a single slit.  Do so for 2 different single slits.

Procedure:
Create an interference pattern on a screen a known distance away from the slit.


Select a minimum and make a measurement of its “y” and of its order. 

Analysis:
Use the single-slit equation with the small angle approximation to calculate the width of the slit.  How well do your values match the manufacturer’s data?

Application:
Measure the thickness of a piece of hair with the light from a laser. Why does one piece of hair behave like one single slit? Is your result reasonable?

Polarized light

1. Is the light emitted by a computer screen polarized? How could you find out?

2. Using one piece of tape at a time, create a work of art on a transparency.  Place your tape montage between two polarizers.  You can view it on the overhead projector.

3. Show on a piece of paper the directions of the tape your used.  Color in how your art looked with the polarizers at 2 different angles. .

4. Describe how the polarizers and different thicknesses of tape create different colors.

Write-up:
Title & Abstract
Data table showing all measurements and their averages, 

Sketch the interference pattern or the diffraction pattern,
Derive the equation used to analyze the data and explain any approximations used.  

Conclusion:  How well did your lab work?  Use percentage difference to support your claims.  Include possible errors.  Show how these errors could account for the variation in your data.

