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Sites of Extraordinary Scientific Importance (SESIs)

%  Farside of the Moon

Left: Farside of the Moon. Image Credit: NASA/Goddard/Arizona State University.
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Sites of Extraordinary Scientific Importance (SESIs)

%  Farside of the Moon
% Craters at the lunar poles

Left: Farside of the Moon. Image Credit: NASA/Goddard/Arizona State University.
Right: Lunar South Pole. Image Credit: United States Geological Survey, 2015.
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Sites of Extraordinary Scientific Importance (SESIs)

% Farside of the Moon
% Craters at the lunar poles

e Concentrated in valuable raw materials
o Water, Helium-3, rare-Earth elements, heavy elements, radioactive elements

Lorena Nicotera, nicotera.astro@gmail.com, AACII, Nuremberg, July 11, 2025



Moon farside

%  Shielded by human made radio interference (RFI) by 80 dB
% Sensitive low frequency radio observations

(50 - 100 MHz)

o Breakthrough discoveries in cosmology & fundamental physics

o 21-cm hydrogen signal of the Dark Ages, before stars and galaxies

Lorena Nicotera, nicotera.astro@gmail.com, AACII, Nuremberg, July 11, 2025
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Farside large areas of smooth terrain

e >200kmdiameter
e need large smooth areas
e withslopes < 15°for rovers

e BUT farside is mountainous

Image credit: Le Conte, Elvis & Glaser, 2023
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Lunar cold traps

o Permanently shadowed craters at the lunar poles

o Diameter: 50 km

o T <50Kelvininthe coldest traps

Shoemaker Crater, lunar south pole. Image credit: ESA
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Lunar cold traps

O

O

Permanently shadowed craters at the lunar poles

Diameter: 50 km
T < 50 Kelvin in the coldest traps

Optimal for far-infrared telescopes to detect
Earth-like exoplanets or for cosmology purposes

Shoemaker Crater, lunar south pole. Image credit: ESA
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Lunar cold traps

o Permanently shadowed craters at the lunar poles
o Diameter: 50 km
o T <50Kelvininthe coldest traps

% Optimal for far-infrared telescopes to detect
Earth-like exoplanets or for cosmology purposes

% Gravitational wave detectors

Shoy .
Shoemaker Crater, lunar soJ’"’%Z‘,’*;;c,,,, se credit: ESA
ey

LION: Laser Interferometer on the Moon. Image credit:
Amaro-Seoane+2021
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Lunar cold traps
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Permanently shadowed craters at the lunar poles
Diameter: 50 km
T < 50 Kelvin in the coldest traps

Optimal for far-infrared telescopes to detect
Earth-like exoplanets or for cosmology purposes

Gravitational wave detectors

Water ice signatures, volatiles

Shoemaker Crater, lunar south pole. Image credit: ESA
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Threats to science objectives

e Mining
e Landing Rockets

dirty (dust lofting), noisy

Lorena Nicotera, nicotera.astro@gmail.com, AACII, Nuremberg, July 11, 2025
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Threats to science objectives

e Artificial electromagnetic noise
o Satellite networks

o Instrumentation on the surface

break the radio quietness

Lorena Nicotera, nicotera.astro@gmail.com, AACII, Nuremberg, July 11, 2025 12
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Threats to science objectives

e Artificial electromagnetic noise
o Satellite networks

o Instrumentation on the surface

break the radio quietness

* ESA “Moonlight” nav/comm constellation

Lorena Nicotera, nicotera.astro@gmail.com, AACII, Nuremberg, July 11, 2025 13
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Threats to science objectives

e Artificial electromagnetic noise
o Satellite networks

o Instrumentation on the surface

break the radio quietness

* ESA “Moonlight” nav/comm constellation

* Lockheed-Martin “Parsec” PNT service
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Threats to science objectives

e Artificial electromagnetic noise
o Satellite networks

o Instrumentation on the surface

break the radio quietness

* ESA “Moonlight” nav/comm constellation

* Lockheed-Martin “Parsec” PNT service

need Faraday screen!

Lorena Nicotera, nicotera.astro@gmail.com, AACII, Nuremberg, July 11, 2025 15



Policy framework

v
g\
ZTEMIS

@)

S

(/LL<<\\
==

United Nations

Lorena Nicotera, nicotera.astro@gmail.com, AACII, Nuremberg, July 11, 2025

Member States

40

18

113

193
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2020
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MOON AGREEMENT
1979

RESCUE AGREEMENT
LIABILITY CONVENTION
REGISTRATION CONVENTION

OUTER SPACE TREATY
1967

INTERNATIONAL
TELECOMUNICATION

UNION REGULATIONS
L 1906

university of
groningen

=

16



university of
groningen

Need for a new governance structure!

3
a

.

No explicit protection/prioritization of lunar science by the existing law of outer space
The mechanisms of all missions to break the radio silence of the farside

There should be zones exclusively dedicated to science
in global agreement!

% The most valuable SESIs

Technical requirements to keep the lunar farside
radio quiet!

Image credit: NASA

Lorena Nicotera, nicotera.astro@gmail.com, AACII, Nuremberg, July 11, 2025
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What actions should the IAU pursue?

[. Collect scientific consensus on the lunar sites with priority for protection in the near and
long term

[l. Create technical requirements for all operational instruments, as an aggregate, not to
interfere with the target signal of the sensitive experiments

Lorena Nicotera, nicotera.astro@gmail.com, AACII, Nuremberg, July 11, 2025 18
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What actions should the IAU pursue?

Communicate with commercial industry and space agencies to make sure their plans are
aware of the scientific issues

Align with other professional scientific societies and take a leading position to approach
the UN COPUOS to get consideration of the protection of
astronomy from the Moon by the Committee

=

=
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IAU Working Group on Astronomy on the Moon

% Established in 2023
% Chaired by Dr. Richard Green, Dr. Martin Elvis and Christopher Johnson

%  Part of Commission C.B7 for Protection of Existing and Potential Observatory Sites

Image credit: NOIRLab

Lorena Nicotera, nicotera.astro@gmail.com, AACII, Nuremberg, July 11, 2025
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IAU Working Group on Astronomy on the Moon

1.

Protect the ability to perform radio astronomical observations in the Shielded Zone of the
Moon (SZM)

Preserve lunar SESIs for other astronomical objectives (e.g., IR observations, gravitational
wave detection)

Communicate cis-lunar astronomy needs and immediate threats to policy makers and
agencies

Support the IAU to get consideration of lunar science protection by the UN COPUQOS and
other bodies

Lorena Nicotera, nicotera.astro@gmail.com, AACII, Nuremberg, July 11, 2025
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other organizations (e.g. IAA), connections
Impact on lunar research & new policy achievement!
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