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SEAMS: A space mission dedicated to ultra-low frequency radio observations
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The Space Electric and Magnetic Sensors,(SEAMS) is a mission dedicated to opening up low-frequency observa-
tions of the radio sky. This mission will offer sensitive measurements for frequencies below 20 Mhz to 300 kHz.
Thereby enabling astronomers to study radio emissions from the Sun, planetary and exoplanetary magnetosphere,
and the galactic spectrum at such low frequencies. With regard to the cosmological red-shifted HI 21cm line,
the SEAMS frequency band targets the early universe from around 0.38 to 400 million years after the Big Bang,
mainly known as the Cosmic Dark Ages. It will allow us to study a wide range of astrophysical phenomena that are
not easily observed from the ground due to the Earth’s ionosphere. The mission is designed in multiple phases. In

the initial phase, the payload will be mounted on the fourth stage of PSLV and placed in the Low Earth orbit (LEO)
around the earth to study relatively high-energy phenomena at such low-frequency bands like Auroral Kilometric
wave Radiation (AKRs), CMEs, and radio bursts. The RFI from Earth in the LEO environment will be mapped
in order to aid in the design of future phases. The next phase is designed to have multiple payloads orbiting at
the LEO. This study will demonstrate the science achieved using LEO radio interferometry. In the final phase, the
best configuration of SEAMS will be deployed in a Lunar orbit to carry out sensitive cosmological and planetary
experiments.

In this work, we present the scientific scopes of this mission, different stages of prototyping of SEAMS phase I,
and an initial cube satellite prototype of SEAMS phase I. The SEAMS phase I contains two electric field sen-
sors,(Active antenna) with a Xilinx Virtex-7-based customized preprocessing system and an on-board computer
to oversee the health of the satellite. Several tests were performed in a radio-quiet environment, which show that
the RF and the digital system are sensitive enough to detect at least the galactic background. To further increase
the sensitivity, it is observed from simulations that the antenna size has to be increased. In this study, ground
test cases for the SEAMS phase I prototype are also presented. In addition, we present the use of a modified
direction-of-arrival (DoA) algorithm to accommodate the mission-specific requirements of the SEAMS mission.
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