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m Maxwell’s equations
m Wave equations for A and for ®

m Power: Poynting Vector

m Dipole antenna

Maxwell Equations
OxH = %—? +J
OXE = _f;_f
Gauss: D [B = 0
0D =p,

Relaciones de Continuidad

m Silo su

Potencial Magnético Vectorial A

B=0xA=uH

stituimos en la Ley de Faraday:
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m Si escogemos

Lorentz’ condition
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m Queda la Ecuacion de Onda

2
DZA—,ugZTf‘ =—1J

donde J es la densidad de una fuente de corriente,
si hay.

de la Ec. de Gauss Eléctrica
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Wave equation

sinusoidal fields
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m Maxwell’s equations
m Wave equations for A and for ®

m Power: Poynting Vector

m Dipole antenna

E=XE +JE,| |E =Ee“™
H =%H, + §H, i =@

Poynting Vector |s=~ExH’

Sa\,e=%Re{E><H*}
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S, = e, + g )<, 3,
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Para medios sin pérdidas:
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Outline Find A from Dipole with current ]

2
N . . . 02A- usa—f =-1d
m Maxwell’s equations m Line charge w/uniform at

® Wave equations for A and for ® charg(za density, 0 Assume the simplest solution A, (7):,

m Power: Poynting Vector A, ‘I:IZAZ -K?A, =- 13 , (X, Y, Z)

m Infinitesimal Dipole antenna
= =H,1 I(X)A(y)

To find.... |[[J°A=0I0A Fuera de la Fuente (J=0)
0A. O0A. 1 0A. 1d?
OA=—a +—a,+———4a =—(rA)+k*A, =0
o ' 968 7 sinBagp ’ rar
Assume the simplest solution 4, (1): d 2
qpoLol’R), 1 a(Fsing), 1 OF, F(rAZ)+k2(rAZ):O
r’ or rsind 98 rsingd o r

Which has general solution of:

1 d? . .
O%A(r)==—(r — — jkr
A== 5(A) rA, =cel +c,e
Now we integrate the volume around
A .C. .
pply B.C the dipole:
m If radiated wave travels outwatds from the source:
— = ODAdv = -l o(X)o(y)dxdydz
rAz(r):CZG ]kl’ Az(r)zczer J‘."I © O.[IJ.
m To find C2, let’s examine what happens near the source. (in
that case k tends to 0) ® And using the
Divergence Theorem § OAdS=-y 1,0z
C.
A=
dS=r’sind&y
m So the wave equation reduces to
2 — —
[ Az =0 D:DAZ =~ I oJ(X)J(y) § aairzsinédédqp: 47'[266—AZ =-u,l,0z
r r
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Comparing both, we get: Now from A we can find E & H

A, _ _ polez H =£DXA=1DXAZéZ
dr 4rr? H U
m Using the Victoria
@ __ 6 mpenTiTY:  |0% fG=0f xG+ f (OxG)]
dr r’ . = =
— Ox A8, =0A, x4, +A(0x4,)
C 'u°4 = And
T

g ‘H =(0A,x4,) { Al(r)é,xéz} ‘ér xéz = —é¢3in5
e IUUIODZG_M m Substitute:

H= [ A 4 a sme} ¢gb
,u

The magnetic filed intensity from

- - Now the E field:
the dipole is: 3E ]
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The electric field
2
from infinitesimal dipole: General @Far field r>2D°/)
lk 1 liw Il jk
jarE, =—= 9 (4,sin6)= Ho= =i H,=-% J e ¥ sing
JE, =g e o 1 4n r " ar
_1l [ Jule .
_ ;€L|[Jk 1} o 95ingcosd E(—ET[ = —ij}ewcosﬁ T 1]
rsing am r E = /12 - e i cosd E =0
2a| r jaer r
. 10 ; = =
jarE, = rm(Hw)— g, =Ll M’+«//12/€_ 1 |ewogn _ _
am| r r jaer® i 7 I J,ua) e
IR [ O P | S T i E, = o | MO VHTE I leising |Eo == e’ sing|
e k e sin@ an| 2 jor® 4
Note that the ratio of E/H is the intrinsic
impedance of the medium.
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Power :Hertzian Dipole

S=%(EXH')

enr-cnd)

P={f SwA=§f Staar

(E H )r sin&d&dy)|

Resistencia de Radiacion

m La potencia tiene parte real y patte reactiva

_mdf,_ i ]
p="11o) 1~ =P, +P,
3‘A [ | oo P

m La potencia irradiada es:

[JII j/j&)_‘_\//l/é'_ 1]
2

an| r r

m Comparando con la P total, se halla la Impedancia

w{‘m}“

m COmparandocnola P, , hallala R,

z=

| 2
R =80772H Q
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