Diffraction of Laser Light, polarization, and color filters

Object: This experiment will investigate diffraction and interference of light from a He-Ne laser. The He-Ne
laser is a very coherent light source with a wavelength A = 632.8 nm (6.328 x 10~ cm). There will be three parts
to this laboratory experiment. The first two parts will investigate two-slit interference and single slit diffraction
qualitatively, and the third part will investigate interference using a diffraction grating.

Part 1: Single slit diffraction

The figure at the right shows a schematic diagram for single-

slit diffraction. The slit has width A and forms an image on

the screen a distance L away. The distance y is the distance single-slit diffraction

on the screen from the central bright spot to the first dark
minimum.

1) Place the black slide in the holder with the single slit in the
path of the laser beam. Adjust the position of the slide so the
diffraction pattern displayed on the screen is bright.

2) Sketch the pattern displayed on the wall. How does the
pattern compare to the figure at the right?

Part 3: The diffraction grating

The figure at the right shows a schematic diagram for a

diffraction grating. The grating is composed of a large number of very small slits. The distance yy, is the
distance on the screen from the central bright spot (m = 0) to the next bright spot of order m. Notice the
difference in the pattern created on the wall between the diffraction grating and the double and single slits
investigated in parts 1 and 2.

1) Place the diffraction grating with 600 lines/mm in the holder in the path of the laser beam. Adjust the
position of the grating so the diffraction pattern displayed on the screen is bright and the distance L = 100 cm.
2) Calculate the spacing d between lines on the diffraction. For this diffraction grating the number of lines per
cm. 1s 6000. Therefore d = 1/6000.

3) Measure the distance y on the wall between the center spot and the next bright spot to the right as indicated
on the figure above. Record the results on the Data Table below.

4) Measure the distance y on the wall between the center spot and the next bright spot to the left as indicated on
the figure above. Record the results on the Data Table below. Calculate the average of the two measurements
and record the result on the data table.

5) We will need to actual distance from the grating to the bright spot L' using Pythagorean's Theorem (L')* =
(L) + (y)*.

6) Calculate the wavelength of the laser light using the relationA = d*sin(0) = d*(y/L') and compare the result to
the actual wavelength A = 632.8 nm.

7) Repeat steps 1 - 6 using the laser pointer.
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. Part Il: polarization

You have 3 polarizing sheets in the kit. Remove any plastic covering on them.

1. Take one polarizer and look at a bright light source such as light bulb or the sky (Not the SUN directly!!)
and rotate the sheet. What happens to the light coming through the filter? Does it change in brightness?

2. Take an additional filter and hold it over the other filter while viewing the light bulb. Now slowly rotate
the second filter while holding the first in place. What happens now as you rotate the second screen?

3. Hold the two filters together and rotate the second so that the view is all black. Now place the third filter
in front of the other two and slowly rotate it while holding the others still? What happens to the brightness
of the light? Does it change at all?

4. Hold the two filters together and rotate the second so that the view is all black. Now place the third filter
in between the other two and slowly rotate it while holding the others still? What happens to the brightness
of the light? Does it change at all? What is different from what you did in step 3?

Part I11: Color filters
You have 4 color filters in your kit (Red, Blue, Yellow, and Green)

1. Take the filters and view a bright light source (a light bulb or the sky, and not the Sun directly) using the
different combinations held together as listed in the table below. Write the color you see with each
combination.

Combination of color filters Color observed

Red

Yellow

Green

Blue

Red + Yellow

Red + Blue

Blue + Yellow

Red + Yellow + Blue
Red + Green

Yellow + Green




