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Abstract: Analytical method was chosen to describe the structure of wire antenna. The wire antenna was
modeled as a thin strip, wire —surface junction problem was transformed to surface —surface junction
problem. RWG function was chosen to discretize the surface of antenna. Current distribution, radiation
field and directivity of different radius dipole antennas were analyzed by using methed of moment, and
then the results of radiation pattern and scattering pattern were compared. The characteristics of 10m
monopole antenna on the finite plate were calculated. The results show that: when the radius and or
wavelength are small, the current flows along the antenna axial, the line current model is applicable to
the problems of wire antennas, but when they are large, horizontal currents cannot be ignored, the line
current model is unsuitable for the analysis of wire antenna problems.

Key words: method of moment; RWG basis function; wire antenna; electromagnetic scattering; elec-

tromagnetic radiation

1 51 &
KREEBEHOREEAZ— KB,
AR, DRFIEBSERFRESMERLIL KL
A, EAERBITRREH LR ERR
ERNEREL, 2THRGRI HENERERE
AR TR I TR R R AR,
HRHLRLE X EEABRFREMEL
FREWF, AIOKTHIXEX 2 F KL LifT

WRmEH: 2010-09-03

R FE TR R RIS 38 H R R KRR N
— 4y BRI PARTSE , R BT IR R R R
18] J7 16 Bl , FE R 1) Oy 1) L A A A B
oL, HRE AR B/ | B8 1) o 3 AT LA 22
A, BN, B R R T 2R
T, RO, B 32 B A BE 100 A 1 Rl 1 O ) B O
o,

FERERL SR IR R IR 8 H
B =R R M ELTZE mITZ (E

BE4mMA, “t— A"EEEE LTI E (40%+x+x101); “+—. LB FR RS TR E (09+++/*¥+3)
HEEENY: BEHF987-) B WA, Bl E M LEEE TR WY, E-mail : gacbaochun@ yahoo. cn



50 FOHE OB O W R

Fo

LICEHITZ A, =R R BRI & 4 B
TR R T BORH BB, B4 SCHK 4% T —Fb
TR RGBT IHZ B TRRB XK
ESS, ARSCRAX A, B8R AR R
PR KL G, S0 A S T8 4047 B 38
RWG 1 7G5 F 8 43, ¥ 2% 11 % 4 1o} /8 % 4 O i 1
BN, SRR T BRI TE, ik
iz b, T RRFREQBEH SRS
otk P B R R IE S SR TR B
J&, WA R L SRR AR T R AT
THE ST RETFRENBARS IHFFIAT
HEBH TRBHTILE, HMTRAEET IR
%50 kR,

2 PSS

2.1 LB T
X F o AU R B A — A ST B RS
ERBEARARGAERNER e N JEHR
FEHMEF G 0 WEESEREIMNERZRME
2, PR TRAER,
E'=-jwA -V® (1)
Hep,

kR
Ay=L_ | g7 4
o)4ﬂlJR

<p(r)_——Ja

AF k=wVuE =2u/A; R=|r-r | BRSP4
—EGRNMNERE  5FERE L FSHL
BREIVIEE;c WREHREE, H5 7%

AZALEN FRER .
Vs-J=-jwo (2)
BB RENARZE nx (E+E)=0,18

7.

E.. = (jwA +VD),, 3)
RABRRITER GRS RN, FhET
KR E=AF T TR, ERBEF A 1
FiRi) RWG ERHS, SIEREHET JAI RN,

hgmm (4)

fl) =1 kL (5)

E1 RWGREHK
Fig.1 RWG basis function

Hb NAIRAMBEEL WFEREAFERE,
S ERRE, HBRAEBENREE ST
HEEHR.
(Zm][1]=[Va] (6)
M E[ 2, [V, 15, 7T R 40 o 12
B, &EemnBarE Rk z, AV, B
RERXW TS,

Zm=l[jo(A, 1(7)

+ pn A- pm) q) (D
2

+ pm =
m_ m(E _—‘+E 2 ) (8)

Kb,
kR o
* M € 7
A= B[S ——as

S m

1 kR 5,
®L=- [ Vo)
KL

m

ds'

t= ||
E,=E(r})
R (4)~R(8)F ,r N AR ;1 R WL ALHF smn
SERLF 2 ASTE ;= ATC m B 2 A= H T i
D pEN BRI m 89 2 A=A TEHE TR
AR SRR R,
2.2 HIEZSRFPRE T
YRAIHIRERE QR ERM, BB
MASBENEER, BESREEAIE ARS
S LUE SRR RRG YW, AR TR A
PR BB, Ehsh AR REER
3 3 A SR AL B F s e, X TR AU, T
AR 7 ) F & PR %50 % 0 ey T YGRS 60 AT A 0000
2 F SR B FE SRR, B R BR BE TT LA 2
AT, 0 4 5 A0 4 i 477 T LA & BRI LR e
E=V,bn
R, Vo FAMIME ;n e m T,
81 R 5 301 5425 40 ) P 2B 30 m BBK R AR, X



E3m

FERS ETERENK XK BB RAEEHT 51

RL B #83H RA —4 RWG T m, BRitnL
S Hopb T ASHEH 0, B FHIE m ERIB
e B, AT A

Va= | E-fudS=Vo | on-fudS=LVo (9)

mE, AR (6) BB L[],
23 4IRS

R\ KRR, BF BRSO R
LKL MRLERZ rB/ATEK A B s
HITH—-ZERBEER, REFRELBMW
REZEMXENr=025s, Ho,r AREME
Bs HEREWHRE, #7505, E T
VP ERAFEAAEREL RS, T2
RS S, F RWG REHAEBAH L
L4 , BT RAVEBA | -4 11 0 A 66 o 2807 3 L AR
KEXd=|r - |HERPIERERT, P,
AATHHEA =/ T P05 ,RWG AT L
BIrFERAEAXSMRMm B, WEAZLE
BRI,

24 WiGHGTHRE

BUSRMATEAE, BitASEEILH
W5 B, W LU R AN T R A
R F7E 2 S SAL M 3 RES IR BEAT R AL 18
HIZ SRR BHKAD, NTRERANKENJ
MAERDEBRFESEELL R WEN#S
GIERTIVES v W Ve i L
Jklydsing (1+ 1

4mR JER
ER) =ej17k10dsin0 (1+ 11
4R jkR  (kR)?
_rnlodcosﬁ 1+ 1
2wR? JER
K ,r 0.0 ARG R PR AL AL, bk
HTRERBRER BAETESEM, TRHE
BT R FAMER R KR B (B5)R B
BhERRAER/NEERTFRA —ERRKE, X
REETHEMBEENZRTEBARTFRKENELR,
MAREEAREMER KRS #ERE, W&
EERE PR R  EA MR, LA
HRHERTR,

ZEEAN DT A RBR, MR AR &

BB R .

T +T"
n .

HR)=¢ Je *(10)

e

Je (11)

E<R>=ZIEM[R—;-(r;‘+r:)J (12)

H<R>=2H,.[R—;—(rf:+r;‘>] (13)

3 B 500r

HTRAE LRES:, 45#FTARBLT
EERFREMBUTE, WA AMERTX
KAEMITE, B MATLAB 338 T A BHS
R KRR LA RERF, EXKE
MK B FI % E A SIS {8 S
=AUl SR T4 o AT AR O (8 4 A A R
K EERN ALK E N a5 65555
HIEHAMBEMNRE, WETERKEMTR®R
BERESR AT 2 08 ik,

31 BB REBUHERRY R

5 BA R B 50 MHz, 1k 225091
BARHEKK 10°.10%,10°,102, FRAFKES
FIRBE R KA 10° 4% 10%.4x 1072 4 x 102, 0
KEHN3Im, AFEESREATHHERTLEHY
S, % B R A AL R O 1 B A
&, K/DH 1 V/m, 55115 B A R A9 3K 1 L IR
SREESM A RA 5T AR B A i M A 2 BT,

HEE 2 HAILIE T BEE RE LB, R
L RGRE AR ES, XEAAERENS
BRI ERE LB, &R
REZERM, REBRESE R R ENTEE
HHK, WE 3 HIE 4 FATLIE HREERHAE
A3t F L35 A7 R AR AL B AN

32 BRTREmMDIE

R FREEREA 3.1 % 5 BT R 88
B, BMESmASFRESCV B EBEN 1V

25

[ [-e-rsa=10°
V|- e—r/A =107
P |——r/a=10°
——r/A=10?

o S
\\‘

22T 6L 3R B A F /mA
5
\

/0N
W AREEEA

-2 -15 -1 -05 0 0.5 1 1.5 2
BT K E/m
W2 BUHATERFREZEBABRENH
Fig.2 Magnitude of the surface current for the
dipole antenna in scattering mode
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Fig.5 Magnitude of the surface current for the
dipole antenna in radiating mode
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Fig.6 Radiated field of the dipole antenna at different distance
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Fig.7 Radiation pattern of the dipole antenna
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