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:h a) Instantaneous Poynting vector P:

= Defined by : f)) — ]_E)xﬁ (W/m2)

= Power tlow pass the area S : 1 =
E
- > >
P, = ExHdS -

"""""" EARTH T

E = Electric Field Vector

. H = Magnetic Field Yecior
= Power flow into the P = Poyniing Vecior (indicates direction of energy flow)
closed surface S :

e e —>

P, = —CJS ExHd S
S
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* b) Poynting’s theorem :

P, =—CﬁS]_E)><EId§

P=[ EJdv+[ (EL+HZB)ay
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Py=| EJdV +4| L(ED+HB)dV

) RS’ — })J +a;Z_VtV (Poynting’s theorem)

P, = EM Energy dissipated as heat in V

<W=;IV(ED+HB)dV=m+Wm:‘

EM Energy stored in V
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* “» Application: Microwave oven

Mode Stirrer

Wave Guide
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Magnetron Tube
(source of radiation)

Oven Cavity

— Filter

Step-up Translormer

—=_l= Power Plug
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* ¢) Sinusoidal electromagnetic wave:

* Complex Poynting vector : P =

sl
X
T x

= Time-average Poynting vector : <P>
P

* Time-average power density : < > <f)>
1, |1 |
=> <P>=—E,Re|~| <P >=—H. Re[n]
2 N 2
. . . [
" Time-average dissipated power density : | <p, >= 5 Em
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