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(A Study on the Approximate Equation to Calculate

the Far-Field Radiation Characteristics of Linear Antenna)
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Abstract

We proposed the equations which enable us to calculate more easily the far-field radiation

characteristics of linear antennas with arbitrary current distributions.

We derived the equations

as series forms by approximating the current distribution on antenna as piecewise sinusoidal

functions.

The solutions of the approximate equations approach the exact values with increasing

number of segments, but we have noticed by several examples that only a few number of segments

are enough for practical problems.
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Fig. 1. The coordinate for a dipole antenna.
_IkR "
’ RR’ ’
A.(R, 8, ¢)= 4R —11(2 e dz (1)
oi 7oA 1(z") 2 Adalsl it 2= U
g AFA ]l 2 fih d 2 el o] 2\ &
mEHRL 1) £ %‘i Folx 7l wiFo] (1)4] &
2 e o ML fER e HEEA e 8 o
AFEZ7 AT I AR el 7o) (1)A] o
elshe] A HEE 4+ e A HENEZE
zEebA v b gz o 5 gleh ey
Ao AFEE7L FolA AHJole o] HE7
3.5 "ot zhgie] Lolstx] gk dlollA FAl
o FurH g AolE 4 9,1"4'.
agd Fameld 5 kE Thieled] K2, o
W e FEgEe ‘”’]“’oﬁiL JH gl AHAg
ZEzkA Aboll eJdled ZAFE 4 Qloke Felo HE
(Fourier transform)$| #gjol| 2tglsle], 1(2")& &

ol gz RbAshd (18- HMIRS Mz iy
o, & HES 4AA Kool He HppEEASr
XA 2 Rordoe #Eeldh v I
o] Fofolf@pirt 2obAl A BfFHA ge B
el o] kel RE7 Uvte B acidishad
.

K el e [(2) 5 oh&e] A2jet ol w5
BiEssgel olg ARl ez KBlsted Mg
I8

~—

o| vl

sin k(z' —zn_y)
, - sin(kAaz)
1) = n2=1 In __sin k(z' —zns1)
sin(kAz)

yvzZna Sz <zg

(2)

’
, zn=z" <zny



140

I I Ins

L

T AT
N7
Zy 2, Zy Zy
—L L
AZ=21/N
Zn=—L+nAaZ
In=1{Zn]
a2, BiSA I(z) = tholZ ke
NE 5 T “H, @r wEs Alole] R
Fig. 2. The relations of the given variables for N-

segmented dipole antenna with a current
distribution of I(z).

o2&t J Ll 2ol E (method of moments) o] A
ol FlAElE FiEelthY X (2)9] Hflel A N o}
olEaltelvt ol HMmo R HalF Wil fHigrelw,
oS TEIE o IBAEL HE, AZE BOW K
9 Aol [z znoll Ao BEHiZE2 A, olulgt el

ol vl Agle] fLHE B, FoiA fEfhe
2HE EHE T U @Eeldh

ol 5 & #ES Alolo BIRE ¥ 204 HRT
Stk 282+ AIEE FuHE Y ALE
dlA)gk HolAml, qlele) RFolx npatriAs Hg
AlA AHE 4 et

oA 1(z')oll wHak L2 E Wel Trlde] KB
K1l fRASEA A elstdd, ohg9o AG)= 3ol 2t
chah dilgREel bS48 4 ek

e ™ (cos (kAazeosd) —cos(kaz)) &

AR, 6,9) - 2rkR sin'f sin(koz) nzz“‘lne’klnw“
(3)
Wbz o] AB)E F5T Wast Uk o AL F
oA el NT R T e KBl
ERSHY 2 Aol BAUC] Az, zn Lt
Astel bz HER 4 o MiEelth 2 gole) A
FAFELA Folal A%, HALE NEXT )
A= & g7k Aol M, 2zt AL HE gl
27 Aol el ARG Fabel vz o8 4 9
= Aoleh, weba B EME FMs Tulels
 HEe] zaoRidtegn ER alREStch 2 & ol
Aol EMEE mif N 27 K455 x| gk, el

1990% 85 T LH@miE

(1286)

B2TE B8

A 39l ke siRIFel gl M E RS Kol
EEE ot 28] B8R ool: Firdl IFrES Mol £
T g,

olgidt A= A5 ol il A
£ mpabrixle 2 e At 5, BHNES BER
8 (magnetic current source)M(z Y=M(z")zE 7}A
ghobe, BAARAE Febr] 3 AT Az E
S el T8 A (electric vector potential)- F3lfof 3}
o, ol A AU HAA BT A3 KA
g Bohol 78 4 ek olwA FHA Ao
QEZHLE Fob & o, Folxl 2 AF2el oo
of P ke 2 slof chea ol Aeldeh

e AR A

=
)

e (cos (kazcos8) —cos (kaz) ) Ni':V Az coss
2rkR sin'd sin(kaz) =AGL
(4

F.(R 6,¢)=

—

OILL}] Vn“\g_‘ @53‘?5 Zn°“"1-°4 Wﬁ%}fo1 D‘-
Ve AYel AR AR
Alell Fo}Al = 4%, Al A 2] A A

F57) Stea s Aol

sqdoe
o)

R AHA
916}1 A

ol /Kl

L=
=]
=
El =
ol
=

o

(R, 8, ¢)—jwen F (R, 8, ) xR
(5a)

H(R,0,¢)=%RXE(R, 8, ¢) (5b)

. EElzCel @A st it

RED LS HRES mRa] sl 9 ot
A WRAAS B ehol T 5 S B (ovact

value) ot H#Zsled 2ot IEHES AEIE T+
A BT W] RS glovt, %3 o
£ FelAMe ﬂ”"ﬁ*)‘ﬂ o OEGEE W 4 delA
8 wmatg A #27E 4+ Ak

ft#eel Hae = 4}% st 25 RS e

(radiation pattern) = BE&HIH (R,, radiation resis-
tance) o] ™, WS MR EE FH &K (half-wavelength)
% g7} (one-wavelength) the| & abell vk o] (Eok5y
i (sinusoidal distribution), Z8]iL KiEE colE oF
Hvk ke ¥ *H‘ﬁfﬁ (uniform distribution) & 37}2 2

235l 9t F B fiv el #FEiEel F
A= [n% E’JEWJ%& ob = A Mifl sl FREe
o, Yp-irfie A7) ofdE Hikelr] wiEol
Jiid 3 ?ﬂ‘g?—‘li Abzlo] dixbs] 2 ol ch

°ol&



A 4
E 1. s Sl IS BEgHEEE
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comparisons.
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Fig. 3. The comparisons between exact values and

the approximated solutions of radiation
patterns and radiation resistances for
typical three cases.
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