
Experiment OP4: Diffraction
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Fig. 4.4: Setup to study diffraction using the He-Ne laser.

Procedure

Part I - Double-slit Diffraction (E)
Mount the He-Ne laser on the end of the optical bench. Put the Diffraction Plate
on the component holder with aperture D centred. Turn on the laser and shine
the light directly onto the double slit. Don't hit the clear window above the slit.
Make a screen at the far end of the Optical Bench by pasting Post-it notes just
below the rulings on the Diffraction scale and mounting it on the front of the
Ray Table Holder. The scale is made to be illuminated from the back so that you
can see the diffraction pattern in the dark while measuring fringe positions.
Determine the slit spacing by measuring the fringe spacing and the slit-screen
distance. The wavelength of the He-Ne laser light is 632.8 nm.

Repeat the measurements necessary to determine the spacing of slits E.

Hints: You may wish to use the 150 mm lens as a magnifying glass.
When counting fringes you can ignore the dark bands caused by the
finite slit width but you should count any double-slit fringe obscured by
a dark band caused by the slit width.

Part II - Single-slit Diffraction
Align single slit A in the laser beam and observe its diffraction pattern. Repeat
for slits B and C. Refer to the Equipment Notes for slit widths and record the
dark band positions as a function of slit width. What are the similarities and
differences among the patterns formed by double slits and single slits?

Part III - A Diffraction-grating Spectrometer
The principle of the transmission diffraction grating is similar to double slits
except more slits are used and they are closer together. Put the Diffraction
grating in the laser beam and make sure it is straight with the rulings vertical and
the label horizontal. Move the Diffraction scale close to the grating by hand so
you can see the various orders of diffraction from the grating. Move the Post-it
note screens to the ends of the Diffraction Scale and mount the scale at a
distance which gives clear first-order spots near the 10-12 cm marks. From the
positions of the spots, the grating-screen distance and laser light wavelength you
can calculate the grating line spacing.

Calculate the positions where the following wavelengths of light should
fall on the Diffraction scale: 400 nm, 450 nm, 500 nm, 550 nm, 600 nm, 650 nm,
700 nm. Make a wavelength scale on the Post-it notes using these calculations


