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Abstract: This paper studies theoretically and numerically the radiation characteristics of the biconical-cylindrical cage
antenna fed through the coaxial transmission line. The half angle of biconical antenna is determined as 32°by the impedance
matching between the biconical antenna and coaxial transmission line. The radius is determined as 2.5m by the clear-time.
Finally, the cage antenna is taken as the form of a 50-m long cylindrical wire, 2.5m in radius, supported horizontally above
the ground up to 15m. The cylindrical wire's ends are returned to the ground through the use of tapered conductor sections.
For the above antenna, this paper presents the E-field in the horizontal plan above the ground up to 2m. For the electric field
in the volume of 40mx60m, the maximum is 6kV/m and the minimum is 1.6kV/m. For the electric field in the volume of
80mx 10m, the maximum is 82kV/m and the minimum is 12kV/m.

Key words: Radiating-wave simulator, Biconical-cylindrical cage antenna, Numerical simulation

51 &

BB IERE R B RE kP (HEMP), BT HE%
KiK. Hige, MR TFRERALREHYAH
B, ERFFTHEMPRS: LA K M T R G0 in B #4 1,
BAAE KBEMPHE &, UBRKIGERE
50kV/m. FEEBARABEII RGBT BB, FRAB
R R L 2% o ZE K P AR AL SR ST HEMPRE L 28,
T BTG K TR R B R RE >, B R
MR RGEHTE S, SRERBEMENSFER, F
PR E, BETRERE: HIREEEE & i3 N i HRiE
Fk, FEmEUERKTRG 80mK. 40m%*E)A
BRGNS IER, NTRWEART BT REHEMP
BRI a5 .

* EANE: 2006-12-25; EMBERI: 2007-04-07

AT RRBEERRE NGRS, TEE, AF
MR T HT TEM WIW\K R M5 S Sl 8 5
AW, XEMREMMABK, RRREQERE
BA, BEHHIERRTRERARMFR. HEEE
UHE TG REGBARARS LCBE B, A SCRFFURUHE S
FERE .

R AT B8 b Rk R R SR S R R 4
Bl A3CRFXEEUK P 1E A i SR, @i
WA T MBEE RS & T ER RS R R
KBS, REVEERREANEERHS
B AICHIKFARIL EMP BRI THEBRIHEE
B—EMBHEEA.



55 23 T HBEF: HEKMBN R R RE N R BHHR ‘ 7

1 WURREREEALR HIRKHER, SRR LB B RN . W
REFATFRE, MBS TREHM. B 141

WRUKFiRAL. HEMP BT BENERE  Tamam N, x %A TERHRE LT
FEREHNERL. BRREMESBAB W wiF, y#HEETFOENLE, z 8TATT SRR

B 1R BT e M SMNEUGREERNE gy gy T R ST, H,,0)
N L B I —

BSR, MAERLEMEMTEREY —, HTH

RUKF-#RALH HEMP 3588, REMNIZKERE. 7

¥y

Wire Cage Antcnns Free Space (54, 40)

Bicone Antenna
y.: ——
Pulse Generator
Resistor Loaded l 0 0.0)
z Finite Ground (s, 4.0)
-Ténii\\

x=100m

A1 m%mmm%ﬁ%&m&%mm

11 WX 384 5 S T 4% 2P 1KY 18] 5 9 AN KR T v S T 51
WAEREOLEMAREN A, TRTE  BRRESBWREEESHRWAPHE2
BFRERT ., TREDERR LA HEHO £, W
Z,=120Inctgf /2 : M t =l{ro—r+(roz+r2—-2rbrcos(l9—90))%} @
R, 6, HRHHLIKA. H6,=32°0, Z, = o _
500, Ko, 1, R, ry TR R B
. ﬂ%fﬁﬁﬂﬁﬁPbﬂﬂﬂ %&ﬁmﬁfﬁﬁ%ﬁzmmﬁm,r?uﬁm%
. BN A2 PG, 0 WREMAN r 2 W%
@ Ko #o TEUTETIA £, S ERE R B R XU T
Bron=7-="= D Brri, TS RREHEE. W
Hoen=”“”o<aqy o BRANTREHS, MRS L
S0 = a0 *% 2 2T, ¢ E R M.
Reft, 7 TR B A2 PR, O HK ~
REBRA 2R, V, hWERE 8 E N
%, ‘ I
B EETERHBY, SRR S, SRS K Nz
/RIS 5K 5 e, oft HEMP BH XK. & i/
BAMATRER, REMAREERIRTRA N, i

FRERERZA LA HWE 2 frix. £%
FEREMIERZERL, BTHIIMNESE, B

B S o S TR R S5 ARR (4) I, BEEEA T A
EESIMRTH, BWEEK. WRIIAERNY FHIRRARST IR IRRE, B T I U T 1 B 5 R Y

(clear-time) S, WU FREEMRER ~— NRERRO KR, FAARTEER, —REN

B2 FRKIGERLNO/LASH



8 W% ¥ R

2007 F 8 A

HRELKATTENHRTHRKERRELEZ, =
BAEENREEBAZNE TR/ HERER
YA,

WRREFREETREBRBKEAE. &
IR KA, SEERLHEIIYK, BN
BHEE TR, FTUREEREER. ATAEW
EMP W8 {H, 7 B i 1) B K F B b (] LA i
HELAE T FEHT. BRI, 70T (8] £ ] 42 2th 5 me XL 4fE
KEMEBRIERE.

1.2 EMX%Z%

TR R 2 1) A R 58 5 K e R A3 o ) AR
¥, ke BA B HZEEE, E% EMP fkif
JE YRR B AR B 2SR 3 A4S IE . B RER =
OB AR (1) REgAHHEIHE, T (2)
PR BIR T RER, Tt (3) BHMEHIRE,
B, AT R/NERAS, EASRUTEERHE
=MAR, FXUXHYBLEMENTFRIR.

WiEEmLEL, ¥R R, BEEE H KM%
TER LT TARSRA (B K 55 Rk B R B 4% R %
BB A«

z, =60cosh"(H%) 5

X E) AR SR IERESL Z =150Q I, X TH%
FREFMFEMRSAT|LA, EX: R=2mA, K
8w H=12m; R=25m Bf, R&EEH
Hy=15m; ¥ R=3m i, RL&%EH H,=20m.
X, AREREVREBZRVHREIHE, BB

RES i, BUR SRR . EEE RN KR
B ) LTRSS

2 BasR

EICRARIEERES (FDTD) Jikxt Wi
SRR ST BT BUE BB U ), ZEFDTD
o & B A i 2k T P2 RN 40 2% B ik ML R) e 4% R L
4, R 564 UL RS R 4 2 T R K 4
a0 g e B SR P R BBk o, R(6)A SE
FkrhigE 2.5x10°kV, EFETEHRARE XS PR
1.9ns (10%~90%) 1 4.5ns (0~100%), FkrPhl
FEAER S8ns. BB EERIAE N 600MHz (B
XERERBEABRKENTHZ ), BEX

FDTDEHR ()2 (8] M % 4 < 0.05m -
U(r) =2.68x10°(e™ % =™y (6)
21 ¥¥AEMRHTE
2R (1) Bl T ERKHER LI .
HE, X TARKNERSE, LMABEFANMG,
HX, MARNBEKEX. MAMEMNTHEE
XK. REBAETE X, BEREMADL
RS R A Y, ()R, () MR
UNE vl
v,(f)
2.0~ )
LR RSN 150Q), FHRKIHERL
R34 2m) 7 6, =30°. 32°, 34°H¢, @it FDTD
BB REIER LM ESZML, B 4=0.05m.
B3 48 T AR A T RE BN BILBE SR
k.

00 01 02 03 , G‘tu 0s o8
B3 REEKATHHARS
ME 3ATELE . FKANDERABRE. B
ANHREFERE W, 7 0~300MHz ZWiH/h,

300~600MHz Wy, 6, =32°K, A ABHIUEIRILTH
BURFIERRHT 150Q . FTEA, BL 6, =32°%F.
22 WHTHER

AT, XUHE 12 g 58 A VE T TR R DK/
TR ik (K _EFHE R (A B . ok T R
xR R WA, ACERT Wi
Ti¥g2kE42 R=0.6m. 1.1m. 2.0m. 2.1m. 2.2m. 2.5m
RS H. b TERBIERE MR, Uk
REAMAEEN. B4 8B TARREETRES
DEZ KT L x=20m AHIRkE . R 1 WE
HMHMAEH T AFEFEZT x=4. 10, 20, 30 m &



%23 141

EMEE. BRSSO  B R E R A E R BT R 9

Ml AR AR R AE

20000
£ 20000
3
o]
60 80 “"::(IJ". 120 140
4 FRA%LETF (20000 KM

ME 4 TTLUEH, £ x=20m &, R M 0.6m F
2.0m A4k, Bkebuefl . b AVERE R R AR
WATMMA: R>2m B, BRHEEM EAGAEH
BEF A, HAMPEEBMIZ LR, 12

B, KrtrEREA, KARRREET. &
| EFERMGH T AFAEROREERN R ELE
SRk P B EFHE AR, DA AL B X NN 3 Bl
M. RPHIERP, HR22m K, MHFEA—KRL
R, EREPOKFEA, LWL L x T HE
SUHER £ T fR FE B KT 10m Y, fkb EAHEA T
B x A2k, BEATIELE 2305 WEAFEME, X
AR T HEWI R KT 4.508 B, RFE$42
T E kAT b AT — B R (AR T 3.8ns
i, MM EFANAEHEN. IREKR, HTHK
B B EFH AR K (K E, 0 A ERUE RS X35
Y7 BT B RS AN TRk P EFHG (4.5n8). 247
WA BI04 3.8ns W, o fik e ide 05 AT B () S AR
Ko

®1 FRMELKTME. LARMBHIAE
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120 | 8284.9 | 8277.8 | 8256.6 | 8221.6 | 8173.4
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