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ABSTRACT
We uniquely rely on radio telescopes to understand the bulk of baryonic matter in the early

Universe and the evolution of the Universe across cosmic time to the epoch of reionization.
There are two unavoidable limitations to our exploration of the cosmos with terrestrial-based
radio telescopes: (1) the prevalence of interfering radio transmitters from human activity, and
(2) the Earth’s ionosphere and atmosphere, which are opaque or disruptive to many important
radio frequency ranges. Both limitations are overcome by reaching above the atmosphere
and beyond Earth, a capability that, to date, has generally been the exclusive purview of
expensive, government-funded space-based “Great Observatories”.

However, we are now on the cusp of a new era, with cost-effective and opportunity-laden ac-
cess to space (including the lunar surface) becoming a reality. Such unfettered access will en-
able disparate groups to send instruments there, bringing about a transition from Earth-based
observatories to space-based and cislunar telescopes. Although this shift provides exciting
opportunities for new science, it will also introduce sources of radio frequency interference
(RFI) to the quietest remaining location to which we have access: the lunar farside. Although
Earth- or Sun-orbiting telescopes allow for radio frequency measurements below the iono-
sphere cut-off, they are still exposed to RFI because Earth remains within their line of sight,
even at vast distances it can outshine the brightest cosmic sources. Until the Moon’s farside
becomes crowded with sources of artificial radio emissions, it offers a unique opportunity to
measure radiation from the Universe with virtually no interference. The chance to make these
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measurements from the lunar farside before it is signi�cantly affected by RFI is unparalleled
in human history, but the window of opportunity is limited, and we have a responsibility to
future generations to make these measurements. Even in advance of any astronaut activity on
the farside, multiple nations are planning constellations of Moon orbiting satellites for sci-
ence, positioning, and relaying communications, which will inevitably pollute the farside's
currently pristine radio environment.

We present here a proposed telescope covering 1 MHz – 2.7 GHz that will land near the
lunar antipode within �ve years to conduct baseline observations free from RFI. The Lunar
Farside Technosignatures and Transients Telescope (LFT3) will search the farside sky for
radio emissions from known and unknown sources, and create a historical record of lunar
radio observations as the current silence gives way to a more crowded RF environment with
the deployment of additional instruments. LFT3 is theonlymission across this band proposed
to take advantage of this unique opportunity in human history.

1. INTRODUCTION

Despite numerous efforts to decipher its origin (for example, Méndez et al. 2024; Perez et al. 2022), the
”Wow!” signal (Ehman 2008) remains among the most tantalizing unexplained radio signals today. This
signal, seen in 1977 and rendered as ”6EQUJ5” on the observatory printout, was unmistakably detected
and aligned with the expected sidereal signal through the telescope beam, strongly implying an origin in
deep space. At the time, the world had few transmitters in air or space, allowing the signal to stand out.
However, in today's world, this signal would be lost in the cacophony of our technological emissions that
permeate the sky. Given all of this, the signal remains enigmatic to this day (Saide et al. 2023; Haqq-Misra
et al. 2025; Sheikh et al. 2025). Since it was only seen once, conclusive evidence of its origin has not been
determined, which could have been anthropogenic or something more. Imagine going to a place where
literally everything seen is of scienti�c interest and being able to explore it using modern technology that is
far more advanced than the telescope used in 1977. That is the promise of a lunar farside telescope.

Humanity is at a tipping point for conducting effective radio-astronomical observations from Earth. The
ever-increasing use of wireless communication devices on the ground and in orbit means that nowhere on
our planet, even remote locations with very low population density, is free of signi�cant radio frequency
interference (RFI). Although we have previously launched a small number of expensive “Great Observato-
ries” into space, the increasing affordability and accessibility of space technology now make it feasible to
deploy a large number of smaller telescopes. We are therefore at the edge of the transition from earth-based
to space-based radio astronomy, born from the need to respond to changes in Earth's radio frequency envi-
ronment, as well as the increased scope needed for scienti�c advancement. Making observations above the
Earth's atmosphere and ionosphere also opens up observing windows inaccessible from Earth.

However, in this transition to space, we risk injecting the same RFI into these new domains. This is par-
ticularly true for the lunar farside, with its unique feature of always pointing away from the Earth providing
essentially perfect shielding from the Earth (Maccone 2019; Michaud et al. 2020; Heidmann 2002). This
makes it urgent to get well-designed sensors there as soon as possible to make early baseline measurements
and conduct the unique science allowed only by its essentially RFI-free environment. The lunar farside rep-
resents a unique opportunity in human history for quiet, high-quality observations Bassett et al. (2020), but
this window will soon close as the increasing scienti�c and political interest in lunar exploration brings new
assets to the moon, as seen in Figure 1. Figure 2 assumes appropriate orbits and lifetimes for the missions
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