
Lab #6
YoungÕs Diffraction

1. Objectives
To study the interference pattern produced by a monochromatic light source passing 
through a double slit.

2. Apparatus
Optical bench, laser pen, slit-film, screen, meter stick, metric ruler, desk lamp, cardboard 
screen

3. Theory

The light coming from each slit will  not travel the same distance to point P on the screen. 
If  L ! d , the path difference ! ! d sin" . The two waves will  interfere constructively at 
point P if  ! = m" , and destructively when ! = (m+ 1/2)" , where (m= 0,1,2,ááá) . Since 

L ! d, and L ! y, sin! ! y/ L . Note that for large angles y/L = tan! . However if  L is of 

the order of one meter and y is of the order of ten centimeters (as it  will  be in this 
experiment) then the percent error in the calculation of the angle !  using the above 
approximation will  be at most 0.5%, which is smaller than the uncertainty on y itself. 
Hence, you cannot  blame the above approximation for any significant discrepancy.

In this experiment, you will  measure the distance y from the central bright spot on a screen 
to successive minima (dark spots corresponding to destructive interference) on either side 
of the central bright spot. It  is possible to show using the above approximations that the 
ratio of slit spacing to wavelength for the above measurements is given by:
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, where (m= 0,1,2,ááá)

4. Procedure
(Record all measurements and observations in your logbook)

a) Setup the laser and slit-film at one end of your table as close together as possible. The laser 
should be aimed at either the wall nearest to the other end of your table, or the screen 
attached at the other end of the optical bench. With the company logo (resembles an 
inverted script L within a circle) positioned at the top right corner, the appropriate double 
slit for the experiment is the third opening from the top right:

b) For the selected slit, the slit separation should be 
d = 0.352 ±  0.022 mm. Since the slits are real slits 
(and not infinitely  small slits), they also have an 
aperture (an opening width) of a = 0.088 ±  0.022 mm. 
(nominal values, provided by the manufacturer).

c) Measure L.
d) With the laser on, measure the distance from the center 

of the central bright spot to the center of the first dark 
spot on either side of it on the screen (m = 0). Record both these measurements and their 
average in a table. Calculate the ration d/ !  for this average and record it in your table. 

e) Repeat step 3 for m = 1, 2, 3, ááá for as long as the results remain consistent. You will 
note that the further you move from the central bright spot, the dimmer the successive 
maxima will  become. Do not confuse dim maxima with the minima of the interference 
pattern; this would be an unacceptable source of error. Explain why the maxima get 
dimmer and why the results for successive minima become inconsistent with the formula 
for a double slit.

f) Calculate the overall average for the ratio d/ ! .

g) Using the value for the separation d (given in step 1 above), calculate an experimental 
value for the laserÕs wavelength ! . Compare your calculated value with the range of 
possible wavelengths given by the manufacturer (the information is given on the laserÕs 
label).

h) What do you expect would happen to the interference pattern and the spacing between 
successive maxima and minima if  you doubled the slit  spacing? Verify your assumptions 
by using the double slit with larger spacing just below the one you used on the slit-film in 
steps 2 to 6. Take a few appropriate measurements of the interference pattern to determine 
approximately how many times larger the new spacing between the slits is.
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