Measurement of the wavelength of light using a diffraction grating

AIM

The aim of this experiment is to measure the wavelength of light in different regions of the visible spectrum using a diffraction grating.

YOU WILL NEED

A diffraction grating (300 lines/mm)  A 1 metre rulers  A pencil  A white light source (12V power supply and 12V bulb with vertical filament)   Light shield (not essential but very useful)

WHAT TO DO

Set up the apparatus as shown in the diagram and switch on the light. The whole arrangement should be near a vertical wall. Hold the diffraction with its lines vertical and look through it. You should see a number of spectra on either side of the lamp.

Move the pencil until it is the red region of the spectrum nearest the lamp as shown. Measure the distance (L) from the centre of the diffraction grating to the pencil (P) and the distance (x) of the pencil from the point P as shown in the plan view.

Repeat the procedure with the pencil at four other points across the spectrum from red to violet.

ANALYSIS AND CONCLUSION

Calculate the wavelength of the light at each point in the spectrum that you have recorded using the formula:

Wavelength of light = d sin = d [x/L]  where d is the separation of the lines on your diffraction grating. (If you used one with 300 lines/mm d would be 1/300000.)
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