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Maxwell Equations
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Wave Equation in Cartesian Coordinates
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Monochrome Plane Wave (1)
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Monochrome Plane Wave (2)

S(X y Z t) _ Aej(wt—kxx—kyy—kzz)

s(x,t) = Ao’k

planes of constant phase =—P» Lk-x = const
s(x+8x,t+8¢) = s(x,¢)

w(t+0t) — k(x+8x) = wt — k-x

wdt—k-0x = 0

If truly a propagating wave  planes of constant phase move by 0 x
as time advances by §¢
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Monochrome Plane Wave (3)

planes of constant phase o k-x = const

perpendicularto &

If truly a propagating wave  planes of constant phase move by 0 x
as time advances by §¢

s(x+8x,t+8¢t) = s(x,¢) —- wdt — k-0x = 0

dx inthe same direction £ minimum |3 x|

k
The direction of propagation T, = |k_|
in the same direction k-dx = |Kk||dx]
Propagating 7 Young Won Lim
7712

Wave (1B)



Monochrome Plane Wave (4)

planes of constant phase o k-x = const

perpendicularto &
s(x+8x,t+0t) = s(x,1t) - w0t — k-0ox = 0

dx inthe same direction & minimum |8 x|

The direction of propagation CO = Vl§—|
in the same direction k-dx = |K||S x| 0dt = |K|dx]
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Maxwell Equations

A(t, t) = A,coslkx — wt)
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Maxwell Equations

A(t, t) = A,coslkx — wt)
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Maxwell Equations

A(t, t) = A,coslkx — wt)
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Wavelength, Frequency
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At the snapshot of the time ¢, At the fixed site of the distance x,
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Wave Number, Angular Frequency

| 1 |
A, cos(kx — wt,) A, cos(k@) — wt)
At the snapshot of the time ¢, At the fixed site of the distance x,
\
— distance time <~—
Xy X [, [

2T 2T
wave number k = Y angular frequency = 7
radians per unit distance radians per unit time
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