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RF Front-End for SEAMS

The opacity of ionosphere at the lower frequencies (less than 16 MHz) restricts astronomy through ground based
radio telescopes. A space based solution for this problem is being explored for many years. This will open a new
unexplored region of the electromagnetic spectrum. It will facilitate the study of the low frequency solar
radiation and radio emission from planets. Previous attempts of space based radio astronomy such as Missions
like RAE1 [1] and RAE2 have gathered low frequency astronomical data. Several other instruments such as
STEREO-A and STEREO-B, WIND/WAVES, CASSINI [2-3], etc have also been used to observe the low
frequency radio emissions.

In case of low frequency radio receivers, signal can be directly Nyquist sampled by the sampler. Before
sampling it passes through gain blocks and filters. With the advent of digital technologies, Detector and
averager section of a radio telescope are realized with the help of cluster of computing units such as GPUs and
FPGAs.

At very low frequencies, making a resonant antenna becomes practically impossible because of the large
wavelengths. Use of active antennas is a more practical solution to this problem [4]. Active antennas consist of
an electrically small antenna along with a matching amplifier. Antenna, because of its short length, has very
high capacitive impedance. This causes mismatch when connected to the matching amplifier with 50 ohm
impedance. The high gain of the matching amplifier enables it to act as an impedance transformer.

The sensitivity of a low frequency instrument is limited because of the dominance of the galactic background
radiation [5]. The receiver system is designed such that the system noise is less than the background radiation.
Since the impedance of the antenna changes with its length, the amount of power received varies with the
antenna length. Through computer simulations we tried to analyze the effect of length of antenna on the
sensitivity of the system. To support the analysis we present the work done for a proposed Space based Low
Frequency (less than 16 MHz) Electric and Magnetic Sensor (SEAMS). The paper provides a general overview
of the design considerations for a sensitive low frequency radio instrument. Results from various simulations
and calculations are also presented in the paper.
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