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Cha. 24. Electromagnetic waves
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Example: What fraction of the power radiated by the sun is intercepted by the planet
Mercury? The radius of Mercury is 2.44X10°m, and its mean distance from the sun is
5.79X10%%m. Assume that the sun radiates uniformly in all direction.

f = f{li Vre') ) Doppler shift

Doppler Effect: > +if v, is towards

A — 14 Vrel - if v, is away

Polarization: | Malus’ Law: S = SO C032 @) | Calculate the intensity change



Cha. 25 & 26: Geometric Optics
Mirrors and Lenses

Law of reflection: 6= 6
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Mirror/lens equation: —+—=—
Index of refraction: d d f
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0.5 *R for spherical mirror
focal length f < - for convex mirror, diverging lens
+ for concave mirror, converging lens

Snell's Law: N;SING, = n,sin g,

h d'=d n, n, contains incident ray
Apparent depth: €= n, contains refracted ray

nl
. . : n,
Total Internal reflection (critical angle): sIn@, = —=
n1

Brewster’s Angle: tan6, = N, | n; contains incident ray
| ® n, L n,contains refracted ray



Cha. 27: Interference & Diffraction
In phase: Constructive

Linear superposition principle {
Out of the phase: Destructive

Double slit m=0,1,2 3, ...
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mA  bright fringes (constructive)
dsing =-

(m+ %) A dark fringes (destructive)
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Single slit m=1,23, ...

sin6?=mW’1 dark fringe of order m




Cha. 27: Interference & Diffraction

Circular aperture - Resolving power - Rayleigh Criterion

sind = 6’>1.22i
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Diffraction grating Principal maxima (bright fringes)
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