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Abstract
This work elaborates on Moonshine, presenting a comprehensive and ambitious roadmap for achieving a Kardashev 
Type I civilization through a synergistic combination of large-scale lunar industrialization and relentless, AI-driven 
technological innovation. We detail an expanded framework of deeply interlocked technological modules: advanced 
closed-loop In-Situ Resource Utilization (ISRU), sophisticated evolutionary self-replicating robotic systems, a resilient 
hybrid Earth-Moon energy grid, and overarching quantum enhanced AI orchestration. This document analyzes multi-
decade deployment pathways, meticulously outlining the phased development necessary for such a monumental 
undertaking. Central to our strategy is the concept of "Reinforcing Waves of Technological Progress"—an AI-enabled 
generalization and acceleration of Moore’s Law that dynamically spans materials science, robotics engineering, energy 
systems, computational intelligence, and adaptive governance structures. We demonstrate how iterative 3-5-year 
innovation cycles, fueled by these reinforcing waves, can realistically yield sustained high annual growth in critical 
capacities, thereby paving a tangible path towards planetary-scale energy mastery and a new epoch of human civilization.

1. Introduction: The Civilizational Energy Imperative and the 
Lunar Advantage
1.1. The Kardashev Scale and Humanity’s Energy Horizon
The trajectory of human civilization is intrinsically linked to 
its ability to harness and utilize energy. Each leap in societal 
complexity has been predicated on accessing new and more 
potent energy sources. In 1964, astrophysicist Nikolai Kardashev 
proposed a scale to classify technologically advanced civilizations 
based on their energy utilization [1,2]. A Type I civilization can 
harness and consume all solar energy incident upon its home 
planet. For Earth, this is approximately 1.74×1017 Watts, with 
an operational benchmark for mastery around 1016 Watts of 
continuously available power. Such capacity signifies energy 
abundance, enabling unprecedented global projects, climate 
remediation, and large-scale space colonization.

1.2. The "Civilizational Energy Gap": Limitations of 
Terrestrial Solutions
Humanity’s current global energy consumption hovers around 

1.8×1013 Watts. This represents a "Civilizational Energy Gap" 
of roughly three orders of magnitude from the Type I threshold. 
Bridging this gap is vital, driven by population growth, rising 
living standards, and the urgent need to transition from fossil fuels 
[3,4]. Terrestrial renewables, while crucial, face limitations in land 
use, intermittency, and material throughput for achieving Type I 
scale. Orbital Space-Based Solar Power (SBSP) presents launch 
cost and assembly hurdles.

1.3. The Moon: A Strategic Asset for Planetary-Scale Power
The Moon offers a unique and compelling alternative for planetary-
scale power. Its strategic advantages include:

•	 Abundant Resources: Regolith rich in silicon, aluminum, 
titanium, iron, and potentially helium-3. Water ice in polar 
shadowed craters offers hydrogen and oxygen.

•	 Stable Platform: Ideal for large-scale industrial activities and 
energy installations, free from Earth’s weather.

•	 Vacuum Environment: Simplifies industrial processes and is 
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ideal for advanced solar cell manufacturing.
•	 Reduced Launch Costs (Potentially): Manufacturing 

components on the Moon from local resources (ISRU) 
drastically cuts Earth-launch dependency.

•	 Favorable Solar Power Locations: Polar regions offer near-
continuous sunlight.

•	 Establishing a robust lunar industrial base allows construction 
of vast solar energy systems. The goal is for the combined 
Earth-Moon system to achieve Type I energy capacity.

1.4. Moonshine Revised: Strategic Framework Overview
Moonshine is an integrated strategy for a self-expanding, AI-driv-
en industrial ecosystem on the Moon, designed to be autocatalytic. 
Initial investments lead to exponential growth in industrial capac-
ity and energy output. This framework emphasizes iterative devel-
opment, AI’s crucial role, and pathways to economic viability and 
global collaboration.

1.5. Synergistic Earth-Moon Industrial and Energy Symbiosis
Moonshine envisions a symbiotic Earth-Moon relationship. 
Earth provides initial high-tech components, complex materials, 
expertise, and the primary market. The Moon provides raw 
materials via ISRU, a manufacturing base, a research platform, 
and the bulk of new energy for the Earth-Moon system to reach 
Type I status. This creates a positive feedback loop.

1.6. Foundational Philosophy: Exponential Growth through 
Autocatalysis
A core tenet is exponential growth in lunar industrial capacity, 
inspired by self-replicating systems. A significant fraction of 
industrial output is reinvested into expanding the industrial base 
itself—more ISRU, more robots, more manufacturing. This 
autocatalytic process targets a high sustained annual growth 
rate (e.g., the discussed 20-22% for core industrial capacity). It 
relies on high automation, ISRU, modular design, and AI-driven 
optimization.

1.7. Guiding Principles for Development and Deployment
Key principles include Iterative Development, Sustainability, 
International Collaboration, Economic Viability, Robustness and 
Resilience, and Ethical Considerations.

2. Key Technological Pillars
Moonshine’s success rests on four mutually reinforcing 
technological pillars:

2.1. Closed-Loop In-Situ Resource Utilization (ISRU)
ISRU is fundamental for "living off the land," reducing Earth-
launch costs. Lunar resources are abundant. Advanced extraction 
includes robotic excavation, oxygen extraction from regolith, met-
al production, water ice mining, and additive manufacturing using 
lunar materials (e.g., lunar concrete). The aim is full material cycle 
closure via lunar foundries, refineries, and factories. Key challeng-
es include scaling, dust mitigation, high energy requirements for 
ISRU processes, and achieving high levels of automation.

2.2. Evolutionary Self-Replicating Robotics
An army of highly capable, adaptable robots is indispensable. 
Self-replicating capabilities enable exponential growth of the 
lunar workforce from a "seed" factory. Robots will be modular, 
specialized yet reconfigurable, and hierarchically controlled by 
AI. On-site manufacturing of robotic modules, with AI driving 
evolutionary design improvements from performance data, is 
crucial. AI will enable autonomous navigation, machine learning 
for skill acquisition, swarm intelligence for construction, and 
predictive self-repair. Development proceeds from teleoperation 
to near full self-replication.

2.3. Hybrid Earth-Moon Energy Grid
The primary objective is generating vast power on the Moon to 
contribute to the EarthMoon system’s Type I energy target. Lunar 
power generation will primarily utilize solar photovoltaic arrays 
manufactured using ISRU-derived silicon, sited for optimal 
sunlight. These arrays would eventually cover thousands of 
square kilometers, deployed and maintained by robotic systems. 
Longer-term options could include lunar nuclear or fusion power 
(potentially using Helium-3). While energy delivery to Earth via 
Wireless Power Transmission (WPT) is a possibility, the immediate 
focus for calculations is achieving the 1016W total within the Earth-
Moon system. Lunar operations themselves will require a robust 
local grid and energy storage solutions (e.g., regenerative fuel cells 
from ISRU products) to operate through lunar nights.

2.4. Quantum-Enhanced AI Orchestration
AI acts as the "central nervous system" for the entire Moonshine 
operation, managing its immense complexity. AI roles include 
strategic planning, coordination of millions of robots, optimization 
of ISRU processes, supply chain management, energy grid 
management, new materials discovery, anomaly detection, 
predictive maintenance, and analysis of scientific data. Quantum 
computing is anticipated to augment AI capabilities in optimization 
problems (logistics, resource allocation), materials science (catalyst 
design), machine learning, and secure communications. Critical 
development areas include AI safety, reliability, transparency 
(XAI), security against cyber threats, ethical alignment, and 
overall system resilience. A high-bandwidth data infrastructure 
linking Earth and Moon is essential.

2.5. Reinforcing Waves and Projected Growth Towards Type 
I Capacity
The foundational concept for achieving rapid expansion is the 
"Reinforcing Waves of Technological Progress." This is an AI-
enabled generalization and acceleration of innovation patterns, 
akin to Moore’s Law but spanning multiple interconnected 
domains: materials science, robotics, energy systems, AI itself, 
and manufacturing processes. Progress in one domain creates 
breakthroughs and efficiencies in others, leading to iterative 3-5 
year innovation cycles that drive overall capacity growth. The 
target of 2022% annual growth in underlying "critical capacities" 
(like manufacturing output or robotic fleet size) is considered 
achievable through these waves.
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2.6. Mathematical Projection of Energy Growth for Type I 
Civilization
Humanity’s current total energy consumption is estimated at 
Pcurrent_civilization = 1.8×1013 Watts. The operational target for a Type 
I civilization (defined as the total energy capacity available to 
the Earth-Moon system) is PTypeI = 1016 Watts. The net additional 
energy capacity that must be developed by the MoonShine project’s 
lunar component, Pnew_MoonShine, is: Pnew_MoonShine = PTypeI −
Pcurrent_civilization Pnew_MoonShine = 1016 W−1.8×1013 W = 
9.822 × 1015 Watts.

This 9.822×1015 Watts represents the new energy generation 
capacity to be established primarily on the Moon.

2.7. Achieving 1016W System Total in 20 Years: Calculation
The 20-year scenario is extremely ambitious. It requires the 
development of 9.822×1015 Watts of new lunar power. A critical 
assumption is the time needed to establish an initial, significant 
"seed" power capacity on the Moon, Pseed_lunar. Let’s assume that 
within the first 5 years of the 20-year plan, through intensive 
robotic deployment and leveraging initial ISRU, a seed capacity of 
Pseed_lunar = 50GW=5×1010 Watts can be established.

The remaining 15 years are for this seed capacity to grow to 
meet the Pnew_MoonShine target. The average annual growth rate, g20 

yr, required for this lunar energy capacity can be found using the 
compound growth formula Pfinal_= Pinitial ×(1+g )N: 

9.822×1015 W = (5×1010 W)×(1+g20 yr )
15 Dividing by Pseed_

lunar: 
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2.7 Achieving 1016W System Total in 20 Years: Calculation
The 20-year scenario is extremely ambitious. It requires the development of 9.822×1015 Watts of new
lunar power. A critical assumption is the time needed to establish an initial, significant "seed" power
capacity on the Moon, Pseed_lunar. Let’s assume that within the first 5 years of the 20-year plan, through
intensive robotic deployment and leveraging initial ISRU, a seed capacity of Pseed_lunar=50GW=5×1010
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The remaining 15 years are for this seed capacity to grow to meet the Pnew_MoonShine target. The average
annual growth rate, g20 yr, required for this lunar energy capacity can be found using the compound growth
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1.9644×105=(1+g20 yr)15 To solve for Taking the logarithm (base

10) of both sides:

Therefore, 1+g20 yr≈100.35288≈2.2536
And g20 yr≈2.2536−1=1.2536. This translates to an average annual growth rate of approximately
**125.36%** for the lunar energy generation capacity over these 15 years.

This extraordinarily high growth rate underscores the immense challenge of the 20-year scenario. It
implies that once the seed capacity and initial self-replicating industrial base are established, the
expansion of energy generation systems must occur at a rate far exceeding typical industrial growth,
essentially doubling in capacity (or more) each year [4,5]. This would require breakthroughs in the speed
and efficiency of robotic self-replication, resource extraction, and automated deployment of vast solar
arrays or other power systems. The 20-22% growth rate mentioned for "critical capacities" would likely
apply to the foundational industrial elements (robot numbers, ISRU output rates), which then leverage
their output to achieve this much higher growth rate specifically for energy system deployment during
this hyper-expansion phase.

2.8 Considerations for 35-Year and 50-Year Scenarios
If we apply a similar logic to the 35-year scenario, assuming a Pseed_lunar=5×1010 W established within the
first 7 years (leaving 28 years for growth to 9.822×1015 W):

yr≈0.5454, or an average annual growth of **54.54%**.
This rate, while still very high, is considerably more tenable over a longer period, allowing more cycles of
innovation and compounding from the autocatalytic industrial base.
For the 50-year scenario, assuming Pseed_lunar=5×1010 W established within the first 10

years (leaving 40 years for growth): yr≈0.3562, or an average
annual growth of **35.62%**. This aligns more closely with projections for sustained, aggressive
technological and industrial expansion driven by AI and robotics over several decades, where the
underlying 20-22% growth in industrial capacity translates into this level of energy system expansion.
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expansion of energy generation systems must occur at a rate far exceeding typical industrial growth,
essentially doubling in capacity (or more) each year [4,5]. This would require breakthroughs in the speed
and efficiency of robotic self-replication, resource extraction, and automated deployment of vast solar
arrays or other power systems. The 20-22% growth rate mentioned for "critical capacities" would likely
apply to the foundational industrial elements (robot numbers, ISRU output rates), which then leverage
their output to achieve this much higher growth rate specifically for energy system deployment during
this hyper-expansion phase.

2.8 Considerations for 35-Year and 50-Year Scenarios
If we apply a similar logic to the 35-year scenario, assuming a Pseed_lunar=5×1010 W established within the
first 7 years (leaving 28 years for growth to 9.822×1015 W):

yr≈0.5454, or an average annual growth of **54.54%**.
This rate, while still very high, is considerably more tenable over a longer period, allowing more cycles of
innovation and compounding from the autocatalytic industrial base.
For the 50-year scenario, assuming Pseed_lunar=5×1010 W established within the first 10

years (leaving 40 years for growth): yr≈0.3562, or an average
annual growth of **35.62%**. This aligns more closely with projections for sustained, aggressive
technological and industrial expansion driven by AI and robotics over several decades, where the
underlying 20-22% growth in industrial capacity translates into this level of energy system expansion.

 yr ≈ 0.3562, or an average annual 
growth of **35.62%**. This aligns more closely with projections 
for sustained, aggressive technological and industrial expansion 
driven by AI and robotics over several decades, where the 
underlying 20-22% growth in industrial capacity translates into 
this level of energy system expansion.

3. Multi-Decade Deployment Pathways: Scenarios for Type I
The journey to a Type I civilization (total system energy capacity 
of 1016 Watts) is a multidecade endeavor.

3.1. Scenario 1: 20-Year Highly Accelerated Path
Requires rapid technological maturation, peak investment, and 
the extreme energy growth rates calculated (averaging ≈125% 
annually for lunar energy capacity after initial seed). Success 
hinges on breakthroughs in self-replication speed and AI-driven 
optimization.
•	 Phase 1 (Years 1-5): Foundational Blitz & Seed Capacity
	 Rapid robotic outpost deployment and core ISRU. 

Establishment of initial Pseed_lunar (e.g., 50 GW) by year 5, 
primarily through robotically assembled arrays from Earth-
supplied and early ISRU components. Intensive AI-driven 
optimization.

•	 Phase 2 (Years 6-10): Explosive Energy Growth Initiation
	 Lunar manufacturing of solar arrays and energy systems 

scales dramatically, driven by a rapidly self-replicating robotic 
workforce. Lunar energy output grows at the targeted ¿100% 
annually. Focus on rapidly expanding lunar power to several 
Petawatts (1015W).

•	 Phase 3 (Years 11-15): Approaching Target Capacity
	 Continued exponential growth of lunar energy systems 

towards the 9.822×1015 W lunar generation target. Advanced 
AI manages the vast infrastructure. Cislunar economy forms 
around this lunar energy abundance.

•	 Phase 4 (Years 16-20): Type I System Attainment
	 Lunar energy output reaches target, bringing total human 

civilization energy capacity to 1016W. This capacity enables 
transformative projects on the Moon and potentially for Earth. 
Moon established as major industrial/energy hub.

3.2. Scenario 2: 35-Year Accelerated Path
Aims for ≈55% average annual growth in lunar energy capacity 
after establishing a multiGW seed.
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•	 Phase 1 (Years 1-7): Foundational Establishment & Seed 
Capacity

	 Lunar outpost established. First-gen ISRU pilot plants 
operational. Robotic construction demonstrated. Initial Pseed_

lunar (e.g., 50 GW) established by year 7.
•	 Phase 2 (Years 8-18): Industrial Ramp-Up & Sustained 

Energy Growth
	 ISRU scaled to industrial levels. Lunar manufacturing of key 

components expands. Gen 2/3 robots increase autonomy. 
Lunar energy capacity grows consistently at targeted high 
rates (e.g., 50-60% annually), reaching multi-TW to low PW 
levels.

•	 Phase 3 (Years 19-30): System Maturity & Continued 
Expansion

	 Lunar factories highly automated. "Reinforcing Waves" drive 
underlying industrial growth, fueling ongoing rapid expansion 
of energy systems. Lunar power generation capacity reaches 
several PW.

•	 Phase 4 (Years 31-35): Type I System Attainment
	 Lunar energy output achieves the 9.822 ×1015 W target. Total 

civilization energy capacity reaches 1016W. Advanced global 
projects enabled.

3.3. Scenario 3: 50-Year Baseline Path
Achieves target with an average ≈36% annual growth in lunar 
energy capacity after establishing a seed, allowing for more phased 
development.
•	 Phase 1 (Years 1-10): Foundational Establishment and 

Proof of Concept
	 Lunar outpost established. ISRU pilot plants prove technology. 

Robotic construction demonstrated. Pseed_lunar (e.g., 10-50 
GW) established by year 10.

•	 Phase 2 (Years 11-25): Industrial Ramp-Up and Initial 
Energy Growth

	 Scale up lunar industrial capacity. ISRU to industrial scale. 
Lunar component manufacturing begins. Lunar energy 
capacity grows steadily, reaching hundreds of TW to PW 
scale.

•	 Phase 3 (Years 26-40): Exponential Expansion and System 
Maturity

	 Full realization of autocatalytic growth model for industrial 
base (20-22% annually). This industrial growth enables 
continued rapid expansion of lunar energy systems towards 
the multi-PW scale.

•	 Phase 4 (Years 41-50): Type I System Attainment and 
Cislunar Stewardship

	 Lunar energy generation reaches 9.822×1015 W. Total 
civilization capacity at 1016W. Energy abundance transforms 
Earth and Moon. Ethical stewardship paramount.

3.4. Economic Viability, Investment, and Socio-Economic 
Impact
MoonShine’s magnitude necessitates a robust economic 
framework. Total investment will be in the trillions of U.S. dollars 
over decades. Funding models may include international consortia, 
blended finance, lunar resource bonds, and private venture capital. 

Primary economic return is abundant clean energy for the Earth-
Moon system. Other potential lunar industries include propellant 
production, mining of strategic metals, specialized manufacturing, 
scientific research facilities, and space tourism. Socio-economic 
benefits are profound: energy abundance, climate change 
mitigation, global economic growth, resource security, scientific 
advancement, and inspiration for STEM education, ultimately 
enhancing the quality of life and fostering global collaboration.

3.5. Governance, Ethical Frameworks, and International 
Collaboration
A robust, adaptive governance framework, grounded in ethical 
principles and fostering international collaboration, is essential. 
Existing space law, like the Outer Space Treaty of 1967, provides a 
foundation but lacks detailed mechanisms for large-scale industrial 
development and resource exploitation. A new supranational 
governance model might be needed to address resource rights, 
benefit-sharing, environmental protection standards, safety 
protocols, and dispute resolution. Dynamic public-private 
alliances will be central. An International MoonShine Consortium 
could coordinate efforts, develop standards, and facilitate 
knowledge sharing. Independent ethical oversight and public 
engagement are vital. Key ethical guidelines include the Principle 
of Common Heritage, intergenerational equity, the precautionary 
principle, protection of scientific/cultural heritage sites, and 
nonmilitarization. Lunar environmental protection involves 
minimizing contamination, managing dust, recycling waste, and 
preserving unique lunar features.

3.6. Risk Assessment and Mitigation Strategies
Proactive risk assessment and robust mitigation strategies are 
integral to MoonShine.
•	 Technological Risks: Challenges in scaling ISRU, achieving 

reliable self-replicating robotics, and deploying vast energy 
systems. Mitigation involves parallel development paths, 
iterative prototyping, modular design, extensive simulation, 
and built-in redundancy.

•	 Economic/Financial Risks: The vast investment required 
faces uncertainties like cost overruns and market fluctuations. 
Mitigation includes phased investment, diversified funding 
sources, strategies for early revenue generation (e.g., from 
lunar propellant or data), transparent cost tracking, and 
flexible economic models.

•	 Geopolitical/Security Risks: Potential for entanglement 
in geopolitical competition, resource nationalism, or 
weaponization of dual-use technologies. Mitigation requires 
strong international governance frameworks, shared 
ownership models where feasible, verification mechanisms, 
and proactive diplomacy.

•	 Sustainability/Environmental Risks: Unforeseen impacts 
on the lunar or Earth environment from large-scale operations. 
Mitigation includes continuous environmental impact 
assessments, adaptive management strategies, maximizing 
closed-loop ISRU processes, designation of protected zones 
on the Moon, and adherence to planetary protection protocols.

•	 Human/Operational Risks: If human presence is involved, 
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the harsh lunar environment poses risks. For robotic systems, 
risks include complex failures, software errors, and unexpected 
interactions. Mitigation prioritizes robotics and automation, 
advanced shielding, robust life support for any human 
missions, telemedicine, rigorous training, and development of 
autonomous repair and rescue capabilities for robotic assets.

4. Conclusion: Charting a Course for a Type I Future
•	 Recapitulation of the MoonShine Vision
MoonShine Revised presents a bold, strategically grounded vision 
for humanity’s next great leap: attaining a Kardashev Type I 
civilization by achieving a total system energy capacity of 1016 
Watts. This is a comprehensive civilizational project aimed at 
long-term energy security, environmental sustainability, and 
continued human progress [6-9]. By synergistically leveraging 
lunar resources and AI-driven innovation, it proposes a self-
expanding industrial ecosystem capable of generating planetary-
scale power. The core technological pillars and the concept of 
"Reinforcing Waves of Technological Progress" offer a credible, 
albeit challenging, pathway to bridge the "Civilizational Energy 
Gap".

•	 Call to Action: A Unified Global Endeavor
Realizing this vision requires a paradigm shift from fragmented 
national efforts towards a unified global endeavor. It calls for 
unprecedented collaboration between governments, industries, 
scientific institutions, and the public worldwide. This undertaking 
demands long-term vision, sustained and substantial investment, 
the courage to pursue transformative innovation, and a shared 
commitment to ethical development and stewardship of the lunar 
environment. The challenges are immense, mirroring the scale 
of the ambition, but the potential rewards—an energy-abundant 
future, a revitalized global environment, and the establishment 
of humanity as a resilient multi-planetary species— are truly 
immeasurable.

•	 Future Research and Development Imperatives
	 Continuous and intensified research and development are 

critical across all enabling domains. Key imperatives include:
•	 Accelerating ISRU Maturation: Transitioning technologies 

from laboratory scale to robust industrial pilot plants capable 
of sustained, high-volume output of diverse materials.

•	 Advancing Autonomous Robotics: Pushing the boundaries 
of AI, machine learning, sensor technology, and modular 
design to create highly autonomous robots capable of 
complex construction, maintenance, and self-replication tasks 
in unstructured lunar environments.

•	 Developing Ethical and Robust AI Orchestration: 
Building trustable, explainable, and resilient AI systems for 
managing complex, safety-critical operations across the entire 

MoonShine enterprise.
•	 Refining Economic Models and Governance Frameworks: 

Developing detailed financial models, innovative 
investment strategies, and comprehensive international 
legal and regulatory agreements to support and govern lunar 
development.

•	 Understanding and Protecting Lunar Environments: 
Conducting further scientific investigation of the Moon, 
particularly its unique polar regions and PSRs, to 
inform sustainable development practices and minimize 
environmental impact.

Moonshine Revised is an invitation to dream boldly and work 
collaboratively towards a future unbound by current terrestrial 
limitations, powered by ingenuity and a shared vision for 
humanity’s next chapter.

Acknowledgments
This conceptualization builds upon the foundational work of 
numerous pioneers in space exploration, energy systems, robotics, 
and artificial intelligence. The ideas presented draw inspiration 
from decades of scientific research and engineering studies. The 
spirit of this work is one of open collaboration towards a shared, 
ambitious future for humanity.

References
1.	 Moore, G. E. (1965). Cramming More Components onto 

Integrated Circuits. Electronics, 38(8), 114-117.
2.	 Kleschev Alevtinowitch, A. (2025). MoonShine Revised: 

Synergistic Lunar Industrialization (White Paper). Self-
published. (Conceptual reference for the project context).

3.	 Glaser, P. E. (1973). Power from the Sun: Its Future. Science, 
162(3856), 857–861. 

4.	 Heiken, G., Vaniman, D., & French, B. M. (Eds.). (1991). 
Lunar Sourcebook: A User’s Guide to the Moon. Cambridge 
University Press.

5.	 Freitas, R. A. Jr., & Merkle, R. C. (2004). Kinematic Self-
Replicating Machines. Landes Bioscience.

6.	 Brynjolfsson, E., & McAfee, A. (2014). The Second Machine 
Age: Work, Progress, and Prosperity in a Time of Brilliant 
Technologies. W. W. Norton & Company.

7.	 Kardashev, N. S. (1964). Transmission of Information by 
Extraterrestrial Civilizations. Soviet Astronomy, 8, 217.

8.	 United Nations Office for Outer Space Affairs. (1967). 
Treaty on Principles Governing the Activities of States in the 
Exploration and Use of Outer Space, including the Moon and 
Other Celestial Bodies.

9.	 Crawford, I. A. (2015). Lunar Resources: A Review. Progress 
in Physical Geography, 39(2), 137-167.

Copyright: ©2025 Anton Kleschev Alevtinowitch. This is an open-access 
article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in 
any medium, provided the original author and source are credited.

https://opastpublishers.com/

https://ieeexplore.ieee.org/document/4785860
https://ieeexplore.ieee.org/document/4785860
https://www.lpi.usra.edu/lpi/contribution_docs/LPI-002152.pdf
https://www.lpi.usra.edu/lpi/contribution_docs/LPI-002152.pdf
https://www.lpi.usra.edu/lpi/contribution_docs/LPI-002152.pdf
https://www.jstor.org/stable/1725510
https://www.jstor.org/stable/1725510
https://www.lpi.usra.edu/publications/books/lunar_sourcebook/pdf/LunarSourceBook.pdf
https://www.lpi.usra.edu/publications/books/lunar_sourcebook/pdf/LunarSourceBook.pdf
https://www.lpi.usra.edu/publications/books/lunar_sourcebook/pdf/LunarSourceBook.pdf
https://direct.mit.edu/artl/article-abstract/12/1/187/2512/Book-Review?redirectedFrom=PDF
https://direct.mit.edu/artl/article-abstract/12/1/187/2512/Book-Review?redirectedFrom=PDF
https://www.researchgate.net/publication/266742603_The_Second_Machine_Age_Work_Progress_and_Prosperity_in_a_Time_of_Brilliant_Technologies
https://www.researchgate.net/publication/266742603_The_Second_Machine_Age_Work_Progress_and_Prosperity_in_a_Time_of_Brilliant_Technologies
https://www.researchgate.net/publication/266742603_The_Second_Machine_Age_Work_Progress_and_Prosperity_in_a_Time_of_Brilliant_Technologies
https://adsabs.harvard.edu/full/1964SvA.....8..217K
https://adsabs.harvard.edu/full/1964SvA.....8..217K
https://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/introouterspacetreaty.html
https://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/introouterspacetreaty.html
https://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/introouterspacetreaty.html
https://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/introouterspacetreaty.html
https://arxiv.org/abs/1410.6865
https://arxiv.org/abs/1410.6865

