divH
rot H
E =
H =
H-Wellen
GVEH -F \
E
rot £ =—/,1iI§H
ot
divE" =0
- o -, -
rotH =¢—E" +J
U o )
95+mvjzo
ot
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E-Wedlen
div A~ =P I
u
rotﬁE:giEE
ot
divEf =0
. 0 -, -
rotEf =—u—H* —-J
\ “az ﬂ
%o 4 ivi =0

ot



E =

—

H

el
1

—,u%?f’ —grad®”’

rot4”
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E" EF
F[H + HE

Hrot4”

¢ 9 ey gradd’
ot

-

p, (.1

¢E(F,r)=—47w

AE(r )——

=7
J.1)

r—r

dv’

dv'




Elektrischer Dipol (Hertzscher Dipol):

J(F) = 18 8(x)3()3(z) &. = C, 4—; 3(x)3(1)3(z) &.

r

J
i)=L ] S werigy - 11T MG =C, G
4nf [F =7 ATt 7 Sk
e. =cosde. —sind e,
F[(r)—rotA—— ‘f’”Bj—+ L %nﬁ% +—Hinde,
E(r)—ﬁrotH oder  E(F)=-jwpd - gradd
L orentz Eichung:
- jkr
CD(r)— . —’ C e’ E %0379
—]a)e Z jkr
Ead 1 1
= radCD:ZCeZe +—+ %0519 e,
’ r 2k Gy
e 1 1 M.
+C Z + + Je
i i
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Elektrischer Dipol (Hertzscher Dipol):

i@ =C. 2 5(x)5(»)3(2) &,
jk

o e 10 .

)= E+W%nae¢

E(F)=—gradCD

= e’ 1] 1 1

E\r)=2C Z—-|—-— Je

()=20.2% B i Gy 0%
B 1 1

ik
Jkr

ez {1 o Gy A

r
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A(F)

=C —e*
e .kr

—

e



Elektrischer Elementardipol

(Dipolantenne)
E,=H =H,=0
—jkr
E,=C,sin? S (1+.ij
r Jkr

_jkr 2
E=2C7zcow S |2 +(ij
r | jkr { jkr

—jkr 2
Eﬂ:(_:eZSin?e 1+ 1 (1j
r

+
r jkr \ Jk
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Magnetischer Elementardipol
(Rahmenantenne)

UVR 02-06-21



Nahfeld-Naherung

Im Nahfeld gilt: \kr\ << 1 — e—jkr ~ 1

dektrischer Dipol magnetischer Dipol

E, = H =H, =0 [|H, = E =E, =
H, = —JC sinz9i E, = —)C sinzSli
— ° kr? — " kr?
E = -2C Z(:osﬂi H = 2C YcoszSli
=T —e k2r3 —T —m k2r3
E, = —C Zsinz9i H, = C YsinzSli
=9 ~e k2r3 — 3 =m k2r3
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Fernfeld-Naherung

Falls Abstand zum Elementardipol geniigend grof3, d.h.:

\kr\ >> 1
elektrisch er Dipoal
E¢ = H, = H, =0 ﬂ¢
— jkr
H = C. 9n g
— © r E¢
- jkr
E, = -2]C,Zcosd—;
kr H,
. e—jkl’
E, = C.,Zsn?d ; H,

UVR 02-06-21

magneti scher Dipol

—jkr
2]C. YCOSz9
kr?

-C.Ysnd
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Allgemeine Quellen

E= —,u%?f’ —grad®’ | Hrot4”

H =rot4" +£%§1E +gradd’

Fernfeld: E - jkZé xé x A" + jké x A*

H - Z7% xE
Fernfeldnaherung: [F 7| =r? -2 F +1'* =r ¢ " zi\)z
A7 (F) - iﬁ Ij(f')ef"érm'dV'
air r v
- 1 e

A" (F) -

jJ (7 e gy

471

Martin Dohlus June 2002



3D Fourier Integral
AH(r) N __J'J("')ejke [EdV ___J-J(—q)e kx+k y+kz)dV,
) 74 ro9

ke, F' =kx'+k,y +k.z
F(jo)=[f()e“dt
E(kx,y', Z'):J’j(x"y’,z' jkxx'dxr
ﬁ (k k Z'):J'F’ (k ,y',z’ jkyy'dyr

(kx k,, kz) IF (k ’ky’zr)gjkzz'dz,

(TG av' = Fy(k, k, k)
V

Martin Dohlus June 2002



Martin Dohlus

June 2002

Farfield "Tarfield [1]° Directivity Abs[Thela)
90

150
= 299792

Frequency
Main lobe magnitude
kain lobe direction
Amgular width [3 dE)

E 1.
90.0 deg.
B9.4 deg.

Phi=2¥0




Farfield “farfield [1]' Directivity_Abs[Theta]
an

......

T80

Frequency = 29979
Main lobe magnitude = 1.6
Main lobe direction = 9000 deg
Angular width [3 dB] = T6.4 deg.
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Fartimkd M |1]" Dieactheity_Abs|Thaia]

Fregquency = FSA
Huin lobe mapnfude =

Wain e dissctian = W0 deg,

Bogularwiith [ 98] = 54 deg 1p “*-______

SHc lche suppiceion = 1.4 48

!-:‘hlﬂll
R

[

Faifield "1 [1f' Direcrivity_AlsfFhic Thes 500 deyg.

Frequensy & PR E

e

Main lebe Sremon = LB deg -
Anquias wid |1 48] = 1120 deg. *}\“«__

Side labc suppreszian = 1B @H
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M

Theta







Fariiehl Tasi [1]° Disectisthe_sbafPhis Theta 010 des.
&l

0™

Frequeary =10

Ml laks magn e -
Mg ke disectian = A0 deg
dimgpalar sty [3 dfl) = (AT.Sdeg. paD
Life Iche mappreseion = LU dH

2m
Farfiedd Tarl I 1] Diee otesing_Ana{Thens)
[L11]

|
.
|
(7] '\.x ¥ : -
Fregeeacy ain B ; A
ki laba magnfuds = :}\ mt i o
Rigka bk diectian = A0 dag .\H"\-. ] _r.-"'-.
Aagalis sl [3 dB] = BAY deg. mh“““ﬂ--,,____h ______ﬂ_.-’ m
]

Side Inie sappreasion = EH 4
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