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CHAPTER B MAXWELL'S EQUATION
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imaginary (Im) parts of _

re’® = re’e™ (8.63)

are, respectively, given by
Re(re’®) = rcos(wt + 0) (8.64a)

and
Im(re’®) = rsin(wt + 6) (8.64b)

mnasimnoidlledientl(t)=loggm+a),fore : L€ .
The “current I'(f) Iosin(at+0);nwhich he imaginary part C /¢, can
' because_sin @

also be as “part of Le’e e o o = cos(a — 90%).
However, in performing our | i ions. we must be consistent in our use of
but not both at the same time.

cid\erﬂ\etellpuidtﬂieimagi!lll'yputofaquanﬁty

The term ¢, which results from dropping the time factor et in (1), is

called the phasor S0 the phasor Ceurert, denoted by I;; that is.. |
L= la’” =1l & (8.65)

where the subscript 8 denotes the phasor for o1 20 s (1) = I cos(wt + 0), the
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- CHAPTER B MAXWEL

L's EQUATIONS

Notice from eq. (8.67) that
j 5
I/ ?A L _(2— Re(Asejw')
ot  of _ (
_ Re(jwAe™)

showing that taking the time derivative of the instantaneous quantity 18 equivalent to my].

tiplying its phasor form by jw. That is,

oA . |

=— '—')ijs L(&JI)
at R Lh
Similarly, T
A Ao = (87

o je w

(8.67) as in circuit analysis; the imaginary part
could equally have been chosen. Also notice the basic difference between the instantaneous
form A(x, v, z, 1) and its phasor form A (x,y, 2): the former is time dependent and real,
whereas the latter is time invariant and generally complex. It is easier to work with A;and
obtain A from A; whenever necessary by using eq. (8.67). ' e
We shall now apply the phasor concept to time-varying EM fields. The field quan@ '
E(x, y, 2, 1), D(x, y, 2, ), HG, 2,0, B, 3, 2, 1), J(x, y, z, ), and p,(x, y, Z, 1) an their
rivatives can be expressed in phasor form by using egs. (8.67) and (8.71). In ph
Maxwell’s equations for time-harmonic EM fields in a linear, isotropic, and h
medium z.ire'present?d in Table 8.2. From Table 8.2, note that the time fa
!Jecause 1t 18 assqmated w1!;h favery t.erm and the@ﬁ@;g;,fg ctors u“ s
independent equations. Herein lies the justification for v
suppressed in our analysis of time-harmonic fields and i
that in Table 8.2, the time factor ¢/ has been assume
sumed the time factor e ™', in which case we wou
with —j. ]«

Note that the real part is chosen in eq.

Table 8.2 Time-Harmonic Maxwell’s Equations

. Assuming Time Factor e/*f : iex
Lyt R
Point Form Integral Form
V-D. = , o8
: T %’D" 53 J Pysdv
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