Worksheet on Simple Gratings

Answers
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The sketch shows the intensity diffraction pattern of two different wavelengths diffracted in a simple grating. The solid line is for wavelength A and the dotted gray line is for a second wavelength, wavelength B. (The total intensity on the screen is the sum of the two intensity curves shown above.)

1.  How many slits are there in this simple grating?

The darks occur at path differences of (/N, 2(/N, 3(/N, 4(/N, 5(/N, and again at 7(/N, etc. 
It is bright at 6(/N  = (, so we have 6 slits.
2. Which is the longer wavelength (circle one)  (  wavelength A       wavelength B  )  bigger angle
3,  At the first-order maximum ( ‘a’ on the graph) the wavelengths are

       (not resolved      barely resolved       definitely resolved)

The min of one wavelength is too close to the max of the other. Could not tell 2 peaks are present
4,  At the second-order maximum (‘2a’ on the graph) the wavelengths are

      (unresolved         barely resolved         definitely resolved)

The min near one peak is right under the peak of the other. This is Rayleigh’s criterion
5.   If ‘a’ represents a distance of 1 cm on a screen which is 2.50 m from the grating, and the grating spacing is d= 0.14 mm, determine the value of wavelength A.

( = 0.01/2.50 radians. 

d sin (  = ( at the peak, so ( = 1.4E-4 m (0.01/2.5) = 5.6 x 10-7 m = 560 nm

