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Mission Overview

Conduct an RF-pristine broadband (0.1 — 2700 MHz)

survey, establishing incumbent scientific use for
lunar science.

Agnostic to CLPS lander & launch
* 100 kg payload

100 W (day) / 20 W (night)
100 GB/month

e ~100 SM payload/lander costs

~2029 landing

Integrate with lander - EMI
performance is the primary risk.
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Science: Characterize the Pristine Radio Sky

Low-DM FRB analogues & pulsar physics

Technosignatures
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The Urgency

Future missions will begin to encroach on the RF-pristine state of

the lunar Farside (Ashe et al. 2026)
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Launch Vehicle

TERRANR

Falcon 9 Eclipse
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The Location
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The LFT3 Payload

48 VHF antennas:
300 MHz — 2.7 GHz
Beamformer

HF antenna:

0.1 MHz - 50 MHz
(Same as LUSEE-Night)

VHF antenna:
60 MHz — 260 MHz
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The Payload

On-Deck
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UHF Design
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Hardware is being built!

Fabricated beamformer board
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Data Products

Triggered events Tunable by Observer

Baseband data (2 GB/s)

High resolution dynamic
spectra (0.0004- 0.02 GB/s)
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Concept of Operations

Raatard et ¢ GRLY)

Science Pipeline
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Science Traceability Matrix

Goals and objectives Science Drivers Required Capabilities
Discovery-driven surveys for radio transients in an unexplored
parameter space, particularly from low-DM FRB analogues, ® @ @
p Galactic magnetars, and unknown sources HF Band ®
Transients Open a new window on pulaar emigsion phyaics by measuring the ® 0.1- 50 MHz
Study the broadband emission from known and low-frequency spectrum of known pulsars

unknown transients inan RFI-pristine environment

b / Commensal blind search for technology in all LFT3 bands ® @ @ @

VHF Band
60 - 260 MHz @

-~ ~
Lunar RF Environment | Inform &l future Lunar missions by performing a broadband ® @ @ ®
Perform legacy surveys of the Moon's RF environment baseline RF environmental survey
" Inform Galactic models and foregrounds for Cosmology
Low-resolution SRy Hap - studies by producing a a low-resolution VHF {60- 260 MHz) ® UHF Band
Legacy sky map in an unexplored fregquency range sky map 300 - 2700 MHz

Caonstrain the evolutionary history of galaxies in the local Universe @ ®
through HI spectral line obsarvations

-
Probe the coldest and most diffuse phases in the |SM wsing radio Multibeam

Asimchnmi!try recombination ine (RRL) observations {(~10)
Broadband molecular survey of the local Universs

o Understand the interstellar cradle of life and prebiotic chemistry
through @ molecular survey of known (e.g, CH, MO and @ @
unidentified lines | Fast mode

- Consirain dark photon dark matter (DPDM) modsls through a blind | ® (<1s)
search for novel spectral features |

Beyond the Standard Model
Provide constraints for dark matter candidates Con QCD axion dark matter models by searching for &
miodulation in the Enear polarization emissions from AGN and
; pa @ @ Narrow mode ®
pulzars
(=1kHz)

Pedform obsarvations of solar flares, auroral emissions from the ® @ @
outer planets, and lightning emissions from all the planeats

Lunar-based radio missions

Upper-limits on the 21-cm cosmology and low-frequency (<10 ® @

MHz) exoplanet radio emissions

“
Collaborative Studies
Perform synergistic observations with ofher space - and
-l. ‘
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Future: Array?
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Summary

* Conduct an RF-pristine broadband (0.1 — 2700 MHz)
survey

* Robust science case: Low-DM FRB analogues, pulsar
emission physics, axion particle constraints,
astrochemistry, technosignatures, and more

* LFT3 will establish a lasting legacy for future lunar and
radio astronomy missions

DeBoer+ 2026 (arXiv:2607.25762); Ift3.space

Thanks! jaketurner@cornell.edu
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Pulsar Physics

Search for low-frequency
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Astrochemistry

[ E,>100K « 30<E,=<100K -Eu<30K]

104 =

y VHF: ' 60- 260 MHz . &i: . o Fiad. . wize’ ol . UHF: 300 2700MHz

103F
102 &
101 L

100 iy

Upper-state energy, E,/kg (K)
o

| | |
= = =
o o o
N = [~}
T

Transitions
per bin

%0 100 200 260 300 500 ~ 1000 2000 2700
Rest frequency (MHz)

LFT3 will use the unique radio-quiet environment of the lunar farside to conduct the first
systematic, broad-frequency survey of low-frequency atomic and molecular transitions,
including spectral regions inaccessible or severely compromised from Earth.



Low-res VHF Sky-map

Produce a low-res VHF (60-260 MHz) sky map to inform Galactic
models and foregrounds for cosmology studies

50 MHz

longitode



Exoplanets
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