Chapter 22
Physics 230
22.5. Model: Two closely spaced slits produce a double-slit interference pattern.

Visualize: The interference pattern looks like the photograph of Figure 22.3(b).

Solve: The dark fringes are located at positions given by Equation 22.9:
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m  0, 1, 2, 3, …
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22.15. Model: A narrow slit produces a single-slit diffraction pattern.

Visualize: The intensity pattern for single-slit diffraction will look like Figure 22.14.

Solve: The width of the central maximum for a slit of width 
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22.31. Model: Two closely spaced slits produce a double-slit interference pattern.

Visualize: The interference fringes are equally spaced on both sides of the central maximum. The interference pattern looks like Figure 22.3(b).

Solve: In the small-angle approximation 
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Since 
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22.35. Solve: According to Equation 22.7, the fringe spacing between the m fringe and the m  1 fringe is 
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. (y can be obtained from Figure P22.34. Because the separation between the m  2 fringes is 2.0 cm, two consecutive fringes are 
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22.49. Model: A narrow slit produces a single-slit diffraction pattern.

Visualize: The diffraction-intensity pattern from a single slit will look like Figure 22.14. 

Solve: These are not small angles, so we can’t use equations based on the small-angle approximation. As given by Equation 22.19, the dark fringes in the pattern are located at 
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, where p  1, 2, 3, … For the first minimum of the pattern, p  1. Thus,
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For the three given angles the slit width to wavelength ratios are

(a): 
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  (b): 
Assess: It is clear that the smaller the a/( ratio, the wider the diffraction pattern. This is a conclusion that is contrary to what one might expect.

22.55. Model: Light passing through a circular aperture leads to a diffraction pattern that has a circular central maximum surrounded by a series of secondary bright fringes.

Solve: (a) Because the visible spectrum spans wavelengths from 400 nm to 700 nm, we take the average wavelength of sunlight to be 550 nm.

(b) Within the small-angle approximation, the width of the central maximum is 
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Physlet Problem 37.2
C, D:  maximally constructive – the wave pattern is strong and very apparent
A:  completely destructive – the two waves have cancelled each other

B:  somewhere between – neither completely constructive nor destructive.

Physlet Problem 38.1
The smaller the slit, the wide the diffraction pattern.  So the ranking is animation #1, animation #2, animation #3.
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