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displacement current,
Maxwell’s equation in final form




In the previous section, we have essentially reconsidered Maxwell’s curl equation for elec-
trostatic fields and modified it for time-varying situations to satisfy Faraday's law, We shall
now reconsider Maxwell’s curl equation for magnetic fields (Ampere’s circuit law) for
time-varying conditions.

For static EM fields, we recall that

VXH=] (9.17)

But the divergence of the curl of any vector field is identically zero (see Example 3.10).
Hence,

V- (VXH)=0=V"] (9.18)
The continuity of current in eq. (5.43), however, requires that

?-J=-—%#ﬂ (9.19)
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~— Thusegs. (9.18) and (9.19) are obviously incompatible for ime-varying conditions, We
: must modify eq. (9.17) to agree with eq. (9.19). To do this, we add a term to eq. (5.17) so
that it becomes

VXH=]+], 9.20)

where J ;i to be determined and defined. Again, the divergence of the curl of any vector 1
2610, Hence:

V- (VxH=0=V-]+V], 9.21)
In order for eq. (9.21) to agree with eg. (9.19),
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Ji=— (9.22b)

Subsituting eq. (9.22b) into eq, (9.20) results in

VXH=J+% 9.23)




TABLE 9.1 Generalized Forms of Maxwell’s Equations

Differential Form Integral Form Remarks
V:D=p, % D-ds = J P dv Canss’s law
] ¥
V-B=0 ©B-ds=10 Nonexistence of 1solated
’s magnetic charge*
dB ]
VHXE=— ¢ E-dl= —f— "B-dﬁ Faraday's law
il L dr

ad
VE<H=J]+ E ﬂg H-dl = j(.! + E)wﬁﬁ Ampere’s circuit law
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