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MOON EXPLORATION — PART 3

Abstract

The Moon is rapidly becoming the focal point of international space exploration efforts, serving as
a critical proving ground for future deep-space missions. This session will explore ongoing and upcom-
ing lunar missions, focusing on orbital and robotic surface exploration, life sciences research, resource
utilization, and long-term strategies for human expansion beyond Earth.

Orbital and Robotic Surface Missions A new wave of orbital and surface missions is enhancing our
understanding of the Moon’s environment and its potential to support sustained human presence. Key
missions include:

NASA’s Artemis Program: Developing human-rated lunar landers, habitats, and exploration sys-
tems to enable long-term missions. China’s Chang’e Missions: Advancing lunar sample return, resource
mapping, and the construction of a future research station. Russia’s Luna Program: Reviving lunar
exploration with a focus on resource studies and infrastructure development. Japan’s SLIM (Smart Lan-
der for Investigating Moon): Demonstrating precision landing technologies crucial for future exploration.
Commercial Lunar Deliveries: Companies like Astrobotic, Intuitive Machines, and ispace are deploying
robotic landers and rovers for scientific and logistical support. Life Sciences and Human Adaptation to
Lunar Conditions Understanding the biological effects of partial gravity, radiation exposure, and lunar
dust is essential for supporting long-term human operations on the Moon. Research includes:

Human Health Studies: Investigating the physiological and psychological impacts of living in reduced
gravity. Radiation Protection Strategies: Designing habitats and shielding technologies to safeguard
astronauts from cosmic and solar radiation. Lunar Agriculture and Food Production: Evaluating plant
growth and microbial activity in lunar regolith to support self-sustaining life support systems. Lunar
Resource Utilization and Infrastructure Development In-Situ Resource Utilization (ISRU) will be a game-
changer for lunar exploration, reducing reliance on Earth-based supply chains. Key developments include:

Water Ice Extraction: Techniques for harvesting and processing ice from permanently shadowed craters
for life support and fuel production. Regolith-Based Construction: Utilizing lunar soil for 3D printing
habitats, landing pads, and roads. Sustainable Power Systems: Developing lunar-based solar energy and
storage solutions for continuous operations. Pathway to Future Solar System Exploration The Moon is a
stepping stone for Mars and beyond, providing a testing ground for space habitats, propulsion technologies,
and autonomous robotic systems. The innovations and lessons learned from lunar exploration will shape
the future of interplanetary travel, paving the way for a sustained human presence across the solar system.



