!'_ 4.2 Time — Harmonic Fields
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* a) Introduction :

+»* Time — harmonic Field varies sinusoidal with time.
E(x,y,z,t) = E_ (x,y,z)cos[wt + v _(x,y,z)]a,
+ B, (x,y,2)cos[at + v, (x,y,2)]a,

+E_ (x,y,z)cos[ot + v, (x,),z)]a,

¢ Time — harmonic Field : practical value.

==> If not, Fourier techniques can be used .
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* b) The phasor:

¢ The phasor is defined: complex function

—_

Time domain: E = E_ (z)cos|wf + i (Z)]ﬁx
Phasor domain: E — me (Z)e] V/(Z)ﬁx — me (Z) /S W(z)ﬁx

** Relation between the field and the phasor :

E(z) < E(zt) = Re{E(z) * &)

OE(z,t)

“* Property : < j(D * E(Z)
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* ¢) Maxwell’s equations in phasor form:

¢ In material media : o, €, u = const , Maxwell’s equations :

rotH=J+¢<- rotH=(o+ jwe)E

- - — -
rotE = ,u@a? =) | rotE=—jopH

divE =p, /¢ divE=p, /¢

divH=0 divH = 0

** And constitutive relations :

o
—_ —_

ij‘E ;ﬁzeﬁ ; B=uH
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* » Examplel: Maxwell’s equations in phasor

In a medium characterizedbyo = 0, 0 = u,, €,, and
E = 20 sin (10% — B2) &, V/m
calculate 3 and H.

0 Method 1: Solve directly in time domain (see 1.7) .

o Method 2: Using phasors :E(z,t) m—p ]?: — 20 P73 (V/m)
* y

— — —

a_ a., a,

— rotE = |8/0x  8/dy  0/0z|= j20p.c *E
0 20e " 0

X

:>ﬁ:— : : mt]j::—zoB
JOR, WH,
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* » Examplel: Maxwell’s equations in phasor

—_ —_ —

d d a

X y z

. . 2
—> rotH = 0/0x 010y 0/oz|=120B" c-ing

_ W,
Bz
~20B.e J/ 0 0

WH,

Notice that rotH = joe E = joe,20.e 3

— B=wJue, =10°/3.10° =1/3

y

y

— H = —%.e‘jmﬁx
=> H(z,t) = —5—.cos(10°t—z/3)da_ (A/m)
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