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Topics
power and the pointing vector,
reflection of a plain wave in a normal incidence




Power and Poynting vector

As mentioned before, energy can be transported from one point (whete a transmiter is
located) to another point (with a receiver) by means of EM waves. The rate of such energy
transportation can be obtained from Maxwell's equations:
it
VXE=-y EJI" (10.58)

VXH=GE+3% (10.58b)




Dotting both sides of eq. (10.58b) with E gives

aE
E~(E’><H):GE1+E+5—E; (10.59)

But for any vector fields A and B (see Appendix A.10)
V- AXB) =B (VXA -A-(VXB)
Applying this vector identity to eq. (10.59) (letting A = Hand B = E) gives

JE
H+($’><E)+'F-(H><E)=HEE+E-55;—I (10.60)

From eq. (10.58a),

JH pod
H(VXE)=H{-p—|=--—(HH 10.61
( ) ('u(]‘f) th‘( ) (13.61)




I and thus eq. (10.60) becomes
u aH* 1 9E°

R VL EXH) =oE 4 e
2 ot (£ XH)=oE" + e~

Rearranging terms and taking the volume integral of both sides,

j V(EXHd = —%J EEEZ + —};,L;HE} dv ~ J oE*dv  (10.62)
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Applying the divergence theorem to the left-hand side gives

f{EKH]'dS=—ij[lsEzﬂ-%sz]du— JﬁEzdF (10.63)
h) v

dar ) (2
¥
l ) |
Total power Rate of decrease in Ohmic power
loavi _ . : .. (10.64)
eaving the volume = energy stored in electric —  dissipated

and magnetic fields




