PH203 Lesson 17: Wave Optics I: Interference and the Double-Slit Experiment
Learning Objectives
17.1: Calculate the phase difference between two coherent electromagnetic waves arriving at the some point if the two waves travel paths of different lengths.
L = d  sin 
17.2: Calculate the wavelength, frequency, and speed of an electromagnetic wave when it propagates in a medium other than vacuum.

· Frequency remains the same

· Speed: v = c * n , where c is speed of light and n is index of refraction

· Wavelength: [image: image1.wmf]l
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17.3: Calculate the positions of the minima and maxima in a double-slit or two-coherent-source interference pattern by determining their distances from the central maximum.

d sin  = m    for m = 0, 1, 2, ... (maxima - bright fringes)
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17.4: Given a description of a double-slit or two-coherent-source interference pattern, solve for one of more of the physical parameters required to produce this pattern, i.e. split separation, distance from the slits to the pattern, distance from the point of interference to the central maximum, and wavelength of the electromagnetic wave.

This isn’t really possible to explain well in words. You need to use the PRC and refer to pages 965 and 966 for graphical explanations in the book.
Definitions

1. interference: if two waves of the same wavelength and amplitude go through a point, the principle of superposition (when several effects occur simultaneously, their net effect is the sum of the individual effects) applies. We call this phenomenon of combining waves interference, and the waves are said to interfere (427)
2. Huygens’ principle: all points on a wavefront serve as point sources of spherical secondary wavelets. After a time t, the new position of the wavefront will be that of a surface tangent to these secondary wavelets (959)

3. index of refraction:  the ratio of the speed of light in vacuum to the speed of light v in a medium (960)
4. diffraction: if a wave encounters a barrier that has an opening of dimensions similar to the wavelength, the part of the wave that passes through the opening will flare (spread) out – will diffract – into the region beyond the barrier. The narrower the slit, the greater the diffraction. (963)
5. path length difference: The difference in length that two rays travel to reach the same point (965)
6. small-angle approximation: For small angles less than .15 rad or 9 degrees, the small angle approximation states that sin = tan =  [rad]
7. coherent: the light from to slits S1 and S2 is said to be completely coherent if the phase difference remains constant (968)

