SPH 4U Lab: Interference and Diffraction of Light

Background:
Review the interference pattern produced using a double slit and the dlffractlon of

light caused by single and double slits.

Purpose:
To study the interference of light as seen in Young’s Double Sllt Experiment

and confirm the formula to calculate the wavelength of light. To compare the diffraction
of different wavelengths of light using both slit and double slits.

Materials:
Neon laser, meter stick, single slit, double slit, light source with filters (red and green),

Diffraction slide with varying slit width and varying slit separation.

Method:
Part A: Young’s Double Slit Experiment

1. The interference pattern produced using two slits will be produced using a helium
neon laser. Produce the interference pattern on a screen and sketch the pattern
seen.

2. Using the formula A = (Ax)(d)/L, find the wavelength of the helium neon laser.
From the interference pattern and using a slit separation of d = 0.2 mm, measure
Ax (distance between consecutive nodal lines) and L (distance from slits and
screen). Find the experimental wavelength of the laser.

3. Calculate the percent error using an accepted wavelength of 588 nm (the laser is
designed to operate within the range of 543-633 nm).

Part B: Single and Double Slit Diffraction
Refer to INVESTIGATION 10.2.1 on page 540.

1. Following the procedure for Part 1: Single-Slit Diffraction, complete the
appropriate sketches using the slit slide discussed in the lab demonstration (see
back of this sheet). Please note the single slit is on the left hand side of the slide.

**NOTE: Do not complete Procedure 4 and 6. **

2. Repeat Procedure 5 using the double slits that are on the right hand side of the
slide to sketch the changes in pattern as you increase the slit distance, d.

3. Repeat Procedure 7 using the double slits and compare the distance between

consecutive nodal lines, Ax, for red and green light.

Resulfs:
Sketches, and measurements as per lab instructions.

Lab-Interference and Diffraction of Light

193







