Lect. 2 Maxwell’s Eqg.s and Wave Eq.

» Derivation of wave equation
v' Assumptions
1) source free > p =0, J=0

2) uniform medium > &, U # f(X,Y,2), constant.

v From Maxwell's Equations, V x E = _88_8
t
v curl
— OB o, = 0°E
Vx\VxE|=-Vx| — |=——(VxB)=—u¢
( ) [at] o VB
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v Source free vector identity

0°E
ot?

Vx(VxE)=V(V E)-V?E=-V?E =—uz

— 0°E
> V2E= ue 2 Wave Equation!

= Solution of wave equation(E-field)

v' Assumptions
1) E field has no x, y dependence > E :E(z,t)

2) E field has x-component only. 2 E= ;(E(Z,t)
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82 82 82 82
Vi=—ot+——+ > Vi=—
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wave ed.
0? 0?
—FE(z,t)= ue—E(z 1t
= a=t—\Jue-z, f(a)

(z,t)_i(aaf( )j O Jazt (@)= e T (@) > teft side

0z 0z
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2
,ug% E(zt)= ﬂg%(%—? f'(a)J = us- T (a) > Right side

v T(a),a=t—\Jus-z

f(@)=1 O<a<l ' f(a) t f(a)
f(ax)=0, otherwise
+ f(a) :>
:t 1 o) 0 1 t=
Jue Jue
R t=0 t=1
0 t
f(a) wave Z
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v Wave ? 1
V=

-1
> =/ HE Jue

v wave Z ?

f (@) a =t—./ue -z, propagates along + z axis
x),
a =t+./ ue -z, propagates along — z axis

=C, speed of light

0° 0°
> —E(z,t)= ue—El(zt
—_— 2_
HW1) Maxwell VH = ue aatlj
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