SINUSOIDAL RADIATION BY ANTENNAS
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A 27
Finding fields from potentials: = Vp
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Algorithm for general problem
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HERTZIAN DIPOLE RADIATOR
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Where; Jy = igq 5 5

And provided that d <<
(so r can come outside the integral)

7 0 rsinfg
H-= = det|o/or 0/00  0/0¢
4. rdy rsinbdy
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Far field: r>> A

A
Near field: r <<—
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Hff ¢J4kd _JkrSHl@ anE ) ldz —JKT Gin @
it 4mr (yields Biot-Savart law)
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NEAR AND FAR FIELDS OF HERTZIAN DIPOLE




!!I!!! BY HERTZIAN DIPOLE

(S(1)) :—R {S)= R (BxE") =t——E
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sin”0 [W/m?] S(e) oc |E|2 o Sin20
Half-power .
point

3-dB antenna beamwidth GBC>

Pr :j dcl)j r *sin6 dO
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kId| _ - 1d
N josm 0do = ~ 395‘x [W]




D G E DO E 2 EIRING S

7 = 0 L@, e

A sin©

Wire = TEM line
open-circuited,
SO current is a

truncated sinusoid
= triangle.

— d2 — 2 v
Effzj_é/zﬁff (r,0')dz = Jkno jd/ O'Smel(z)e‘ﬂ“dz

~ 0 si & —Jkr 42 ~ Qi 1k, —jkr
=0sin6—>¢ j_d/zl(z)dz = Osin® > Iodegr ©

Has same far fields as does a Hertzian dipole, except Id — |.d
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ANTENNA RADIATION RESISTANCE

Pr = 2 |kIodege|* = 395 ‘lodeff [W]

127:
2
= %|lo| R, = Radiation resistance R = |2P|T2 = 211307[ (diff) ohms
Lo
For a triangular current distribution,
center fed, d 4 = d/2. lo— L
Vv

Short dipole antenna example: JX
AM radio at 1 MHz has A = 300 m.

Car antenna 2m long has:
203773.14

2
R, = ' ( 1 j ~0.02 ohms
3 300

Radiation resistance R;

(o,

jX can similarly be found by measuring or computing S into an
antenna, it results from net electric or magnetic energy in the near field.
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__avrens A over sc

.o Jkn 2
G(0.9)= P08 _IE(0.0)F 2n, 1500 gy dderr [ 200 5 5
’ = 5 — > = —
(Py/4m?) (Py/4mr?) 1g—<;l_|1<10deff|2/4mr2 2
Example: What maximum E
[V/m] is produced at 10 km by a
short dipole radiating P, = 1 kW? S(0) o« |EJ? o sin20
Half-power — -~ Z~
Solution: ——
E(r,0,) _ g
ECGODF _pygg) Go=15 ‘ .
2N, (Max. gain) N
1.5sin%0)P -~ :
=( : 2) £ G(6) for isotropic radiator ==
ying

= [E(r,0,0)|=/(1.5sin20)10°n, /271 0° = 30 mv/m



ANTENNA DIRECTI
AND RADIATION EFFIC

Gain over isotropic Antenna directivity

G(ea(l))E (

P(r,0,0) _ P(r,6,9)
PA/471;1'2) D(®.4) (PT/4nr2)

P. P ' . L. :
G(6,9) _ 1 _Tower EaTNCn = n, 'radiation efficiency" <1

D(0,¢) P,  Power available

. _ 5
CﬁMD(G,(I)) sin® d dp=4n since 454nP(r, 0,0)r"sin® dd dp = Py
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