Ripple Tank Lab

The spreading of waves around the edge of a barrier or a small obstacle is known as diffraction. The result of the superimposition of two or more waves is interference, which can be either constructive or destructive. Diffraction and interference of light can only be explained by the wave theory of light. These phenomena are not easily observed because of the relatively short wavelengths of light. They are more easily studied using water waves in a ripple tank. When water waves in a ripple tank are illuminated, the wave crests show up as bright areas, and wave troughs show up as dark areas. Areas of no disturbance have a uniform gray shade. In this experiment you will use a ripple tank to generate waves and to observe diffraction and interference phenomena.

1. First, you will setup the ripple tank apparatus.
2. Next, you will observe the diffraction of waves through a barrier opening while varying the width of the opening.
3. You will then observe the interference pattern produced by two coherent point sources while varying the source frequency.
4. Finally, you will use your observations to draw conclusions about the effects of opening width and frequency with regard to diffraction and interference.

Setup ripple tank:

1. Set the plastic ripple tank on white paper, on a light-colored tabletop, or on an overhead projector.
2. Attach the flat wave source to the wave generator.
3. Attach the wave generator to the support stand and position it next to the tank such that the wave source is in the water, but not touching the bottom of the tank.
4. Connect the wave generator motor to the DC power supply. The power supply should be off and the voltage turned down to zero.
5. Align two barrier blocks in the water just in front of the flat wave source. They should form an opening about 5 cm wide.

Make diffraction observations:

1. Turn on the wave generator (power supply) and adjust the voltage until the wave frequency is about 5 per second.
2. Sketch the wave pattern and record your observations.

3. Turn off the wave generator. Do not disturb the voltage setting on the power supply.
4. Align the two barrier blocks such that the opening is now only about 1 cm wide.
5. Turn on the wave generator.
6. Sketch the wave pattern and record your observations.

7. Increase the voltage such that the wave frequency is about 10 per second.
8. Sketch the wave pattern and record your observations.
9. Turn off the wave generator.
10. Remove the barrier blocks from the tank.

Make interference observations:

1. Remove the flat wave source from the wave generator.
2. Attach the two point sources to the wave generator.
3. Place the two point sources in the water several cm apart.
4. Turn on the wave generator.
5. Adjust the voltage such that the wave frequency is about 5 per second.
6. Sketch the wave pattern and record your observations.
7. Increase the voltage such that the wave frequency is about 15 per second.
8. Sketch the wave pattern and record your observations.
9. Turn off the wave generator. Unplug power supply.

ANALYSIS QUESTIONS

Provide answers to the following questions, using complete sentences:

1. How does changing the width of the barrier opening affect the diffraction of the waves?
2. What happens to the diffraction of the waves when the wave frequency is increased?
3. How does the interference pattern change when the wave frequency is increased? What is the affect relative to the wavelength of the waves?
4. If barriers were aligned with two narrow openings in front of the flat wave generator, what would the pattern of waves look like?

