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AW H— L8 BT IR NI A B AR R B I T K 1) PAF R4, @il o hrila
PAF R, 42 7 —Fr2 ¥ BE 51 5o i it 7 2=,

i 22 APERTIF (APERture Tile In Focus)” TAEZE 1~1.75 GHz, BB 121 4 Vivaldi
BTG, BB 56 S EIT. 2011 4, WORHE SKA 565 8702 5 — AN iC £ FH AL R 15
VRS B, A T AL £ T B R, B R 21 SR 188 AN ARLA U v B TG B
TEMRBAERI A AR |, TAESB A 700~1 800 MHZ™ . [ 2015 4, Dunning 2 A" F &
T 448 Rocket 5X4 FE% PAF BJ8HF 5T, TAETE 0.55~1.8 GHz, FEFIEIEE 90 mm, KA
ZEGr L, FINFEBT 180 Q. JNE K National Research Council (NRC) H Lisa 1E7EF J& il
AR BRIRAOBT A, Bt T 140 N8R Vivaldi BT, BRERUR 96 NHE, 44 TN
HIG, TAETE S/C P B 2.8~5.18 GHz. F[E[EZFK KL A (national radio astronomy
observatory, NRAO) 53 E# H # K% (Brigham Young University, BYU) A 1E, 2010 4F
Karl 8 N\ oNEE T35 JE W2 F (Green Bank) 20 m i K2k b 2e3E 7 ik 19 Hook
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4~12 GHz #Bt N Vivaldi B #.7C CST (computer simulation technology) HLHAf E AR AL,
PO FE AN TR ZFENLE I e 5 X AT A S B T Syt R s = e T
77 7] B R 3 2 ke
2.1 LTSA RZ&BITMRITHERBERE S
2.1.1 LTSA X&%+# &N

Yngvesson 25 N7 % F LTSA BHEREM T REBITE, @77 —2m AR, gk
RS R, ERRA LM 2 UL R & (W 1 FR):
(1) ffR&H RS WM OR%E W, >

Ae/2 (Ao AT LIFE 8§ GHz EZ S I TAEEK);
(2) Wi KA E 20 BVBUETEH]: 5° ~ 20°;
(3) RE&W B K EEHUE 2M. ~ 10X\, L /N T

20 B, REARETE AT I I, KT 10A. BHKFE
< - > B o6t 3 2 B AR
N T —— TETTE LTSA R TTES, FRATENG T bl
2.1.2 LTSA R&ABA L
BAF LU SHA T LTSA REERSE M, R HBA RS K 2 frx. m&R
1B LTSA REMMZHE WAE 1.
B A BB K R R N R R Bt ] 3 P, EEAE N RN G N 2 ASILE
W, SR AIEB A SRR, RIS E B BT
2.1.3 LTSA R&A5 ABA M
2 CST At 5, HE 4 R, BB L1 3] 79 mm, JFE A 2 450
B2UVF. PiESKKEND mm, WARBRKE L1 (84 mm) BKH, 7E5 GHz JFME S
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135 /dB

25 /dB
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The Design and Analyze on Phased Array Feed Element for
Radio Astronomy

MA Yue!23, PANG Feng®, WANG Jun'?3, YU Jing-long!®, PENG Bo!#?

(1. CAS Key Laboratory of FAST, Chinese Academy of Sciences, Beijing 100101, China; 2. School of
Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049, China; 3.
National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: The linearly tapered slot antenna is theoretically analyzed, simulated and op-
timized in this paper. To verify the theoretical performance, a prototype of the proposed
antenna was manufactured and tested. In the design process, to enhance the impedance
bandwidth, the coaxial probe feeding method was adopted as a feed part of the antenna,
multiple matching rings was used as inner conductor, as well as cavity gap structure was
introduced to the antenna body. Compared with the traditional linear slot antenna, the pro-
posed antenna structure was realized three octaves of frequency bands over 412 GHz. The
simulation of E-plane and H-plane of the radiation patterns of the antenna is verified with
the measurement, the maximum gain is ranging between 48 dBi over the full frequency band.
The final antenna geometry is optimized and formed by using built-in software optimization
tool which satisfies several design requirements. The performance of the antenna confirms

that it is a potential candidate as a feed option for SKA dish prototype.

Key words: linearly tapered slot antenna; feed; wideband; array
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