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2.2 Poynting Vector2t & &

E
s BOIls E X XHy=Pz B, (=7 090" 7)
= p= HOES £ UJis EEjol22
Vv - ExXH)E Hstall 22X
Vv - (ExH)= by vector &4 H
=H - (VXE)-E - (VvxH)
where,
0B oH
VHE=moy = Ty
VXH:H-Fa—lD— = I-i—e@ D osource £ VxH=]
ot at
oH oE
=H (_u—at—)—E § (J-i-e-ﬁ)
oH oFE
—_/.LH _(97_E 'J_EE W
where,
d d
W(’MH H)— M—t(H H)
oH oH
=p| Sy CHAH Sy
oH
Jdel8z 29 H gy &
oH 1 o _ 1 a0 9
Pt _Qat(“H H)_Qat(“H)
S UM &
E-J=E -+ JC) :source current + conduction  current
=E . (Js—i—UE)
=E-J +0E?
BIE { 0
R STE g T awm (5
oE _ 19 5 //
57 B g (eB) <
\Y% (E><H):—i leEQ-i—i,uH2 —E-.J.—0cE? (2-48)
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/V . (EXH)dv=—%/ (%6E2+%MH2)dU—fE . JSdU—/UEQdU

by Divergence

[ E@xH) - ds=- = (; B+t NHQ)dv—/E-Jde—/aEZdv
....... ! sl SO (e ,; o 3 —— i

V HE goez 1% ﬂl’—‘iLHOH =xge B, H| |[H3FEF J, 0| [Joule &
SEG= M OILIXISl Al2 B3l olEt 22 | |24

—/E - Jodv= 2 (%eE2+%yﬂ2)dv+faE2dv+/(E><H)-dS (2-49)

Z_ Al (2-49)= Closed Surface LHOI sourceldt QUes 2R,

/(EXH)-dsz—%/(%eEQ—i-%uHQ)dv— /OEde

where,
ExH=P[W/m?],8
= J.H Poynting
= Poynting Vector
= Poynting Theorem
9 1 2 2 2
P.dS:—W §6E+_ H dv—/UEdU

Al (2-49)0l A
E, H, J, = Sinusoidal signals = Phasor(1-4& &X)

Al (2-49)=

~ [E- 3 = g [ (E ‘E+puH-H)dv+ [ 0B -E'dv+ [(BxH) - dS

/E-Js*dvzéjw/(%eE-E*—i-—;—uH-H*)dv (2-51)

+%faE -E*dv+%f(E><H*)



where,

A0

—< [B- L aw=p @R &

%fE -E" dv= W, : ™A energy

i %/H -H dv= W, : XA energy
%/E E"dv=~P,,, : N4 &
%/ExH* - dS=P, : 0|5 & (by wave)
w4l (2-51)

loss

P,=2jw(W,+ W,)+ P, + B

.

(2-58)
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