
The Future of Lunar Spectrum Allocations: 
Update from ITU-R Working Party 7D

Darcy Barron
Department of Physics and Astronomy

University of New Mexico



Overview

• Background
• The unique lunar environment
• ITU and the current Radio Regulations and Recommendations
• ITU-R Working Party 7D – Radio Astronomy

• Recent documents and progress at ITU-R Working Party 7D
• Work directly related to radio astronomy from the Moon
• Related work on protections for radio astronomy



The Unique Lunar Environment

The unique lunar environment 
has access to parts of the 
electromagnetic spectrum not 
available from Earth.
• No atmosphere

• No absorption by water, oxygen
• No ionospheric cutoff

• Minimal activity to cause 
interference

• A shielded zone that further
shields from Earth-based RFI 
and solar wind

The far side of the Moon from the 
Lunar Reconnaissance Orbiter 

(image credit: NASA)



NASA’s Vision for the Moon

Both figures are artist’s renderings from NASA



Lunar Day and Night

• One rotation of the Moon is 
about 28 Earth days.

• During each 14-day lunar night, 
the surface of the Moon is not 
exposed to the Sun.

• This long lunar night is an 
extreme environment with 
temperatures plummeting 
below -100 C.

Source: NASA



The shielded zone of the Moon

Figure from Masatoshi Ohishi



RFI Suppression at 100 kHz

Figure from PDNR ITU-R [SZM_FAC], adapted from Burns et al. 2021



The current ITU-R Radio Regulations







Agenda for the 2027 world radiocommunication conference
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Relevant working documents developed by the US
Report ITU-R [SZM_FAC] – 
 Radio astronomy facilities on the Moon
Recommendation [SZM_THRESHOLDS] – 
 Threshold levels of permissible interference to radio astronomy in 

the shielded zone of the Moon
Report ITU-R RA.[SZM_THRESHOLDS] – 
 Threshold levels of permissible interference to radio astronomy in 

the shielded zone of the Moon
Report ITU-R RA.[SZM-DARK_SECTOR] – 
 Experience gained from RAS operations in Antarctica and 

applicability to protecting RAS in the SZM and similarly remote 
environments



Radio astronomy facilities on the Moon

This was successfully advanced to a Preliminary draft new Report 
at the March meeting.
Facilities in the current report include
• ROLSES (Radiowave observations at 

the Lunar Surface of the 
photoElectron Sheath) - 2024

• FARSIDE (Farside Array for Radio 
Science Investigation of the Dark ages 
and Exoplanets)

• Lunar Crater Radio Telescope
• FarView
• LuSEE (Lunar Surface Electromagnetic 

Experiment)

• TSUKUYOMI
• Astronomical Lunar 

Observatory and Dark Ages 
Explorer

• FIRST (Formation-flying sub-
Ionpheric Radio Astronomy 
Science and Technology)

• OLFAR (Orbiting Low Frequency 
Antennas for Radio Astronomy)



Radio astronomy facilities on the Moon

Table of FARSIDE characteristics from report



Threshold levels of permissible interference to 
radio astronomy in the shielded zone of the Moon







• Addresses concerns on thresholds for emissions outside of bands 
allocated to Space Research Service (SRS)

• Notes that assumed integration time is the duration of the lunar 
night: 1.2 million seconds

• Notes that in-band emission exceeding saturation thresholds will 
drive LNAs into the non-linear domain

• Notes thresholds for damaging receivers from ITU-R RA.2188



Experience gained from RAS operations in Antarctica and applicability to 
protecting RAS in the SZM and similarly remote environments

This working draft highlights 
parallels between Antarctica 
and the Moon, and describes 
practices at the Dark Sector of 
the US South Pole Station.
• Antarctica and the SZM have a 

similar area, and similar 
unique geographical benefits

• Both regions are without 
national sovereignty, managed 
by international treaty



Related work on protections for radio astronomy

• WRC-27 Agenda Item 1.16 on Radio Quiet Zones

 RQZ database continues to be updated (including US entries)
• Working Document: Report ITU-R RA.[UEMR] - Radiation from 

spaceborne electrical equipment into RAS frequency bands
• Report ITU-R RA.2126 - Techniques for mitigation of radio frequency 

interference in radio astronomy 
• Working Document: Report ITU-R RA.[BOLO] - Protection thresholds 

for background-limited detectors with large fractional bandwidth
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