Interference and Diffraction of Light: estimating the wave length from a double slit and single slit 
Part I) Estimating the wavelength of a light source from double slit experiment. 

I a) Estimate the spacing (d) between two slits using a traveling microscope
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From the 35 mm slide, select one of the double slit patterns and use the traveling microscope to estimate the spacing between two adjacent slits. Keep in mind that when you are using the microscope that there is slight play on the threads of the screw. Only travel in one direction when you are measuring the spacing and include uncertainty in your measurements. 

b) Double slit interference  
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The objective in this case is to measure the wavelength of laser beam. The condition for constructive interference is that the path difference of the two beams has to be equal to an integral multiple of the wavelength. Using figure 1, we can write the condition for constructive interference mathematically as, 
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m = 0,1,2,3….      (1)

where d is the spacing between the slits,  is the measure of the angle from the perpendicular bisector to the beams, m is the order and  is the wavelength of the light source. 
The position of the bright interference patterns (y) is related with  and with L the distance from the slits to the screen. For small angles, the tangent and sine of the angle are approximately equal. Using these relationships, develop an expression for the condition of constructive interference in terms of y, m, d,  and L. 
Illuminate the doubles slit from Part I a) using a laser and observe the interference patterns on the screen (usually the wall).  Tape a sheet of paper on the wall and mark the location interference patterns.  Record the location of all the fringes (y) that are clearly visible and their corresponding order (m).  Plot the fringe location y (on the vertical axis) against its order m (on the horizontal axis). What is the meaning of the slope of the graph? Do regression analysis and estimate the wavelength with its uncertainty. 

Part II ) Estimating width of single slit from diffraction pattern
From the 35 mm slide with single slits, select the slit with the largest width and illuminate it with the laser light. What do you observe on the screen? Now select a slit with smaller width and compare your observation? 

Select a slit with certain width (that you like) and record the positions for the minima (dark spots) and their corresponding order.  Keep in mind that the condition for the destructive interference is 
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where a is the slit width,  is the measure of the angle from the perpendicular bisector to the beams, m is the order and  is the wavelength of the light source, see figure 2. 
Using the traveling microscope, estimate the width of your slit and don’t forget to include the uncertainty in your measurements. 

From the above information, find the average wavelength of the laser light and include uncertainty in your estimation. 
Part III) Estimating the wavelength using diffraction grating
Your instructor will provide you with a diffraction grating whose constant is known. Illuminate the grating with the same laser used in Part I and II. Recall that the condition for constructive interference in this case is similar to that of double slit. Estimate the average wavelength of the beam and its uncertainty. 
Figure � SEQ Figure \* ARABIC �1�. Sketch of Young's double slit experiment. (Image from Serway and Jewett)





Figure � SEQ Figure \* ARABIC �2�. Conditions for Destructive interference from single slit. (Image from Serway and Jewett)
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