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*4.3 poynting vector for elliptically or circularly polarized wave:
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- The complex poynting vector is
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Where H* is collected the complex conjugate of H = 2éxall (38 yall
- The average poynting vector is the real part of (1), or

Say=Re$= 2 ReE X H*-reooreees (2)
- Inalossless medium ( electric and magnetic field in time phase) _sk)
M),
- But
Bt _ E_,
H,y H,

Hq H,
X — X —
Hq H,
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Sav — E 7 (E1H1 + Esz) """""" (3)

% is the unit vector in the Z direction.

_1 N EqH{H, E,H,H
Sav—EZ( Hl _I_ ZHZ 2)
1
Sav = 5 7 (Hi + H3)Z v (a)

Where H = /H% + H3

The eq™ (4) becomes



7]
)
<
Il
=
N>
o)
[\¥]
N
9

7]

Q

<

Il

| =
>

N\
o
—
eyl
—
)
—
_|_
o)
N
o)
N
=)
)

—

1 A 1A
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ButE=\/m
eq" (5) becomes

Sav =

b o e (7)

N | =

(6)



Ex/ An elliptically polarized wave traveling in the positive (Z)

direction in air has (X) and (Y) components.

E, = 3sin(wt — BZ) (Vm™1)
E, = 6sin(wt — BZ 4+ 75°) (Vm™)

Find the average power per unit area conveyed (4d\) by the

wave.

Sol./ S,, =

N E?
Z 4

N | =

E3+ E5
Z

N | =

~ 60 mwm~

E;=3(Vm™1)

Ez = 6 (Vm_l)
Z =376.7 Q for air
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