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Abstract Size of a periodic array antenna used for the power transmission in space solar power systems is huge.
Analysis of such a huge periodic array antenna is important to estimate radiation property of a periodic array
antenna, but the CPU time and memory size required for the direct analysis are also huge and exact numerical
analysis is almost impossible. In order to overcome this difficulty, impedance extension method is proposed as a
method of approximate analysis for a huge periodic array antenna. Validity of the impedance extension method is
investigated for uniform and tapered distribution of feeding amplitude.
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Fig.1 One dimensional dipole array model.
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Fig.2 Taper with Gauss distribution.

1THICH D Z D7 nT=diz, WHRMENEL 720 ) KRS
REL2STLE DS ZEMEW. £Z2T, FMM(Fast Multipole
Method) *° MLFMA (Multi-Level Fast Multipole Algorithm)
ERWT, KEEIZET 2175~ 7 bR OHEREZ ST
e BTN TV S [8]-[10]. FEBRIC 1 TR FREE O KB
BT L —T T S Ot A=Y Frar e a—4 Tl
BEIZT B 720D FELE LTIE, CG-FMM-FFT %, il
CG-FFT {EMRE SN TS [11]-[13]. LavL, 2 b DTk
ZAVWTH SSPSICAWVWOLND 10 @R TOT L—T 7T %
T 52 EIXEEAERAETH S.

A SCTIE, AT L—T > T O8EEAS v E— & AT
MEIREASAICIEE A SRFET, 7L —Ec ko TikED
EEBZONDZ END, ZREAWTREER BT L—T
YT OMEA v = U R B BRBUE R EIN T L—T T
FOEA B —F U AHERT H Z EIC LD, EEIITE K
B2 EWINT L—T T T Ofir & FIREIC T 5 A v E—F
APRIEERFET D, £, LIRTEO X A R—/LT L—FT /LT
DNTEDOHIMEERF LTERE RS,

145

N.=50 —— uniform
21=0.5\ o 10dB-taper
1ol d=0.751 + 20dB-taper -
h=0.25)\
£135
S@
130H Lj\ﬁ‘w ® "’“wﬁ\q'
125 ——1 T

" 1 " L
10 20 30 40 50
ith element
Figure 3 10dB, 20dB 7 —/SaEOEEA > & — & L A (HukHiE).
Fig.3 Active impedance of an array antenna feeded by 10dB,
20dB taper (absolute value).
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Fig.4 Active impedance of an array antenna for different d
(21 = 0.5, absolute value).
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Fig.5 Active impedance of an array antenna for different 2l
(dz = 0.75), absolute value).
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Fig.6 Active impedance of an array antenna for different N,
(de = 0.75X,2l = 0.5, absolute value).
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Fig.7 Active impedance of an array antenna for different Ny
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Fig.8 Introduction of impedance extension method.
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