YOUNGS SLITS

AIM:

[image: image1.bmp]The aim of this experiment is to use double slit interference to calculate the wavelength of monochromatic (sodium) light.


YOU WILL NEED:

A sodium discharge lamp (a white light source and a filter will do but the interference pattern will not be so clear as the filter will transmit a band of wavelengths), a micrometer eyepiece, a ruler, a pair of double slits in a suitable holder a single slit in a suitable holder, a travelling microscope, a 10 cm focal length convex lens in a suitable holder. It is much easier to do the whole experiment on an optical bench if one is available because it helps align the components.

WHAT TO DO:

Set up the apparatus as shown. Use a ruler to measure the distance (D) between the double slits and the micrometer eyepiece cross wires. Measure the width of n (say 5) fringes (xn) using the micrometer eyepiece and hence calculate the separation of the fringes (x). Use the travelling microscope to measure the separation of the slits (d). 

Repeat the experiment for a series of values of D.

Repeat the experiment for a series of different sets of fringes of different wavelength using white light source and coloured filters.

ANALYSIS AND CONCLUSIONS:

Plot a graph of x against D. the gradient (x/D) of your graph will be /d.

Calculate the wavelength () of the bight used using the formula:

Wavelength ( = xd/D

Use of a laser.

A laser may be used as the source of light in which case the single slit, micrometer eyepiece  and lens are not needed. The separation between the fringes can be observed over a distance (D) of a number of metres.

DANGER: IF THIS EXPERIMENT IS PERFORMED WITH A LASER SUITABLE SAFETY PRECAUATIONS MUST BE TAKEN TO PROTECT THE EYES OF THE EXPERIMENTER AND OTHERS IN THE LABORATORY.
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