PH203 Lesson 20: Wave Optics III: Diffraction
Learning Objectives
20.1: Calculate the positions of the minima in a single-slit diffraction pattern by determining their distances from the central maximum.


Refer to section 36-3 in the book (p. 992). You’ll use the equation 

a Sin  = m 

In a single-slit diffraction experiment, dark fringes are produced where the path length differences (a Sin ) between the top and bottom rays are equal to 
23
20:2: Given a description of a single-slit diffraction pattern, solve for one or more of the physical parameters required to produce this pattern, i.e. slit width, distance to pattern, wavelength of the electromagnetic wave.


See above. 
20.3: Calculate the position of the first minimum in a circular aperture diffraction pattern.


You use the second equation under “Diffraction”
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Where d is the diameter

20.4: Calculate whether or not two light sources or objects under a given set of conditions are resolvable as defined by Rayleigh’s criterion.
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Definitions

1. Diffraction pattern: a type of interference pattern. For example, when monochromatic light from a distant source (or laser) passes through a narrow slit and is then intercepted by a viewing screen, the light produces on the screen a diffraction pattern that consists of a broad and intense central maximum plus a number of narrower and less intense maxima to both sides. In between the maxima are minima (991)
2. Rayleigh’s criterion: the central maximum of the diffraction pattern of one source is centered on the first minimum of the diffraction pattern of the other
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If the angular separation between two sources is greater than [image: image4.wmf]q

R

, we can visually resolve the sources; if it is less, we cannot. (999-1000)

3. resolvability: the ability to distinguish two distant point objects whose angular separation is small (999)
