
Diffraction by Single Slit           Name ___________________________
Equipment:  

Pasco optical bench

Pasco laser

Pasco SS slide holder


masking tape



!Safety!: Do not look into the laser beam directly and do not point the laser beam toward anyone’s eyes. This may cause permanent vision damage.

Introduction:

The modern view of light is that it consists of “wave packets” which are called photons, a word coined by Einstein. For some phenomenon these packets behave like a single entity. In this case we can view light as a particle. For other phenomenon, the underlying wave nature inside the package is dominant, and we must treat light as a wave. A curious double behavior with one major clause -- light can exhibit only one behavior (particle or wave) in any given experiment.


In this lab we will utilize the wave nature of photons by diffracting red laser light through a single narrow opening cut into a piece of metal. In the second part of the lab we will let the laser beam diffract itself around a human hair. In both cases we are going to record the light patterns that fall on a piece of paper.


The light pattern we will observe is made up of bright and dark fringes. These bright (BF) and dark fringes (DF) surround a bright middle spot called the central maximum. The first dark fringe that occurs around the central maximum is called the m = 1 dark fringe., and so on. The relevant formulas for single slit or obstruction diffraction are:



dark fringe formula




 
m = 1, 2, 3, ….

Dark fringes in terms of y & L:          
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          laser

                                 L = slit to screen distance

Dark Procedure: Lights Out

Part 1: Measuring wavelength of Laser Light

1. Write Part 1 on a piece of paper and attach it to the screen. 

2. Choose an intermediate width slit from the constant-width set. Record width here a = _________mm. Set up the laser so that it passes through this slit and forms a clear diffraction pattern on the screen.

3. Record the slit to screen distance “L” = ____________m.

4. Mark the Central Maximum on the paper. Mark the position of as many dark fringes as possible on the paper. Turn off the laser and remove the paper from the screen.

Part 2: Determine width of an Object

1. Write Part 2 on a piece of paper and attach it to the screen

2. Tape a hair (or thin wire) across an empty slit holder and place this where the slit used to be. 

3. Record the object to screen distance “L” = ____________m.

4. Mark the Central Maximum on the paper. Mark the position of as many dark fringes as possible on the paper. Turn off the laser and remove the paper from the screen.

Calculations: Lights Back On

Part 1: Measuring Wavelength
1. What is the “m” value of the highest order dark fringe you were able to observe? “m” = __________  and the distance “y” for this fringe? ___________

2. Show your calculation of the wavelength of the laser light. Box the answer in nm units.
Part 2: Determine width.

1. What is the “m” value of the highest order dark fringe you were able to observe? “m” = __________, and the distance “y” for this fringe? ___________

2. Show your calculation for the width of the hair or wire, using the stated wavelength of the laser. Box the answer in microns (
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), which are millionths of a meter.
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