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Tab.1 Antenna size
Li(mm) Lo(mm) Wi (mm) W, (mm)
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Fig.3 Antenna impedance and impedance after non-Foster loading
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Tab.2 Antenna impedance and impedance after non-Foster loading

4MHz 6MHZz 8MHz
real (ori) 4.3 10.1 19.6
real (n-F) 5.3 15.8 26.6
imag Cori) -985.3 -573.5 -337.7
imag (n—F) -14.2 -16.4 -12.4
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Fig.4 Antenna linear radiation pattern
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Fig.5 Non-Foster schematic and transistor equivalent circuit
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Tab.3 Circuit component value
R.(Q) R(Q) Ri(Q) C(nF) C:i(nF) Ci(pF) Lo(mH) L.(uH)
390 750 510 10 10 36 6 4.3
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Fig. 10 Comparison of antenna and equivalent circuit impedance
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Tab.4 Comparison of antenna and equivalent circuit impedance

4MHz 6MHz 8MHz

real (sim) 4.3 10. 1 19.6

real (equ) 4.3 10.5 20.5




imag (sim) -985. 3 -573.5 -337.7

imag (equ) -990. 3 -572.8 -337. 4
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Fig. 11 Measured comparison diagram
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Tab.5 Measured comparison

4Mhz 6MHZ 8MHZ
real (s+o) 5.3 15.8 26.6
real (e+tm) 5.77 16. 1 25.3
imag (s+o) -14.2 -16. 4 -12.4

imag (e+m) -0.2 1.9 9.4
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An application of non—foster matching circuit in

improving lunar low—frequency membrane antenna

Jia Zhou “’. Fengquan Wu’. Shijie Sun’. Nanben Suo’. Jiao Zhang'. Xuelei Chen’
1 Shanxi University, Taiyuan 030000, China
2 National Astronomical Observatories Chinese Academy of Sciences, Beijing 100012, China

Abstract: Low-frequency radio observations on the lunar surface have great potential for
scientific discovery and are expected to reveal the secrets of the dark age and cosmic dawn of the
Universe. This paper proposes a new design for low-frequency radio lunar observation. The
non-Foster matching circuit is used to significantly reduce the physical size of the antenna,
making it light and easy to deploy on the moon. First, an electrically small membrane antenna
which is light, wide temperature range, malleable, foldable, simple to deploy, and with good
omnidirectionality is designed, gain is less than 1.92dB in 4-8Mhz and half-beam width is greater
than 83 < Then, a non-Foster matching circuit is employed to improve impedance performance ,
the reactance of the antenna is optimized from about -985.3 Q to-16.5 Q, and the noise power
level is less than - 150 dBm in most frequency range. Finally, The feasibility of the design is
preliminarily confirmed by impedance and noise measurement.

Keywords: low-frequency radio astronomical; lunar-based astronomical
observation; Membrane antenna ; Electrically Small Antennas ; non-Foster circuits;
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