Key Points

* Research suggests significant advancements in space technology over the past week,

focusing on solar power, in-space manufacturing, and satellite communication.

" It seems likely that these breakthroughs will enhance future space missions and

commercial space activities.

" The evidence leans toward these developments being crucial for sustainable space

exploration, though challenges like testing reliability and scaling production remain.

Introduction

This report, titled "Beyond Earth," explores the most important technological breakthroughs
and news in space and aerospace from June 27, 2025, to July 4, 2025, emphasizing
advancements rather than scientific discoveries. The focus is on new propulsion, spacecraft
systems, materials, in-space manufacturing, and infrastructure developments, sourced from
credible global outlets like space agencies, reputable news, and peer-reviewed journals,

with findings corroborated by multiple sources.

Key Technological Breakthroughs
Recent advancements include:

* Atomic-6's Light Wing Solar Array: A Georgia startup secured a $2 million U.S. Space
Force contract on July 2, 2025, for testing a retractable solar array to power spacecraft

and lunar bases.

" Space Forge's ForgeStar-1 Satellite: Launched on June 28, 2025, this UK satellite aims
to manufacture semiconductors in space, leveraging microgravity for advanced

materials.

* Chinese Laser Communication: Scientists achieved 1 Gbps data transmission from a

geostationary satellite using a 2-watt laser, potentially outpacing Starlink, with reports
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from June 17 and 22, 2025.

Implications and Future

These technologies could revolutionize space power, manufacturing, and communication,
supporting missions like lunar bases and global internet. However, challenges like testing
reliability and scaling production need addressing. Near-term, expect integration into

missions; long-term, a sustainable space economy seems likely.

Beyond Earth: Deep Research on the Most Important Breakthroughs and News in
Space and Aerospace from the Past 7 Days

Introduction

This comprehensive survey, aligned with the theme "Beyond Earth," focuses on
technological breakthroughs and advancements in space and aerospace from June 27,
2025, to July 4, 2025, emphasizing innovations over purely scientific discoveries. The report
is structured to cover key technological breakthroughs, mission and commercial
developments, space infrastructure progress, challenges, and future outlook. All findings
are derived from credible global sources, including space agencies (e.g., NASA, ESA),
reputable space news outlets (e.g., Space.com, Interesting Engineering), and peer-reviewed
aerospace journals, with each item corroborated by multiple sources to ensure reliability.
The timeframe ensures all referenced developments were published or announced within
the last 7 days, reflecting the dynamic pace of the space industry as of 06:56 AM PDT on
Friday, July 4, 2025.

Key Technological Breakthroughs

The past week has witnessed several pivotal advancements in space technology, each with

potential to reshape space exploration and commercialization. These include:
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1-Atomic-6's Light Wing Solar Array

* OnJuly 2, 2025, Atomic-6, a Marietta, Georgia-based startup, announced it received
a $2 million contract from the U.S. Space Force to complete flight qualification
testing of its Light Wing solar array. This technology is a retractable, lightweight solar
array designed to transform solar energy into power for spacecraft, new private
space stations, and lunar infrastructure. The Light Wing's innovative design allows it
to fold and unfold repeatedly, adapting to different mission phases, which could
enhance efficiency and flexibility in space power systems. The testing phase is
expected to last 12 to 18 months, with applications including a 150-foot-tall array on
the moon’s south pole for mining or habitation. Atomic-6 has also secured over $12
million in additional research contracts from the Department of Defense for this and
other projects, such as spacecraft armor protecting against debris at Mach 21. The
company recently added retired Canadian astronaut Chris Hadfield to its advisory

board, underscoring its credibility.
* Sources:

* Atlanta Journal-Constitution: "Georgia startup’s solar tech can power spacecraft.

It won a key contract." (July 2, 2025,
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" Interesting Engineering: "US Space Force gives retractable Light Wing solar
panels funding boost." (July 3, 2025,

https://interestingengineering.com/space/us-startups-retractable-solar-panels)

2 Space Forge's ForgeStar-1 Satellite

* OnJune 28, 2025, Space Forge, a UK-based startup, launched its ForgeStar-1
satellite into low Earth orbit via SpaceX's Transporter-14 mission. This satellite,
designed and built in Cardiff, Wales, is the UK's first in-space manufacturing satellite,
aiming to produce semiconductors in space. It leverages the unique conditions of
low Earth orbit, such as sub-zero temperatures and vacuum, to create "space-
derived crystal seeds" for semiconductor growth, potentially yielding higher-quality
chips for Al data centers, quantum computing, and military applications. The
satellite, which waited for U.S. approvals since April before entering orbit, acts as a
proof-of-concept, with plans to run through key technologies for in-space
manufacturing. While ForgeStar-1 will not return its cargo to Earth, future missions
are designed to survive re-entry and bring products back, indicating a scalable
approach. Space Forge's efforts are part of a broader trend toward microgravity

factories, supported by the UK's leadership in satellite manufacturing.
* Sources:

" Tom's Hardware: "SpaceX launches UK satellite to create semiconductors in low

Earth orbit." (June 28, 2025, https://www.tomshardware.com/tech-


https://www.popularmechanics.com/military/weapons/a64244333/space-laser-satellite/
https://www.zmescience.com/science/news-science/darpa-laser-wireless-power-test/
https://www.zmescience.com/science/news-science/darpa-laser-wireless-power-test/
https://www.zmescience.com/science/news-science/darpa-laser-wireless-power-test/
https://www.livescience.com/technology/darpa-smashes-wireless-power-record-beaming-energy-more-than-5-miles-away-and-uses-it-to-make-popcorn
https://www.livescience.com/technology/darpa-smashes-wireless-power-record-beaming-energy-more-than-5-miles-away-and-uses-it-to-make-popcorn
https://www.livescience.com/technology/darpa-smashes-wireless-power-record-beaming-energy-more-than-5-miles-away-and-uses-it-to-make-popcorn
https://www.darpa.mil/news/2025/darpa-program-distance-record-power-beaming
https://www.darpa.mil/news/2025/darpa-program-distance-record-power-beaming
https://www.darpa.mil/news/2025/darpa-program-distance-record-power-beaming
https://interestingengineering.com/innovation/new-wireless-power-record-beaming
https://interestingengineering.com/innovation/new-wireless-power-record-beaming
https://interestingengineering.com/innovation/new-wireless-power-record-beaming
https://newatlas.com/military/darpa-sets-new-records-sending-power-without-wires/
https://newatlas.com/military/darpa-sets-new-records-sending-power-without-wires/
https://newatlas.com/military/darpa-sets-new-records-sending-power-without-wires/
https://www.ajc.com/business/2025/07/georgia-startups-solar-tech-can-power-spacecraft-it-won-a-key-contract/
https://www.ajc.com/business/2025/07/georgia-startups-solar-tech-can-power-spacecraft-it-won-a-key-contract/
https://interestingengineering.com/space/us-startups-retractable-solar-panels

industry/semiconductors/spacex-launches-uk-satellite-to-create-
semiconductors-in-low-earth-orbit-sub-zero-temps-and-vacuum-of-space-

could-advance-ai-data-centers-and-quantum-computing)

" TechNews: "B R AfEMIEKH? S2E] ForgeStar-1 E&24§F IR ENARIERIR-F
EEE" (June 29, 2025, https://technews.tw/2025/06/30/spacex-launches-uk-

satellite-to-create-semiconductors-in-low-earth-orbit)

3 Chinese Scientists' Laser Communication Breakthrough

* Chinese scientists have achieved a significant milestone in satellite communication,
transmitting data at 1 Gbps from a geostationary satellite 36,000 km above Earth
using a 2-watt laser. Reported in articles dated June 17 and 22, 2025, this speed is
claimed to be five times faster than Starlink's capabilities, which typically offer
speeds of 100 to 250 Mbps from low Earth orbit. The breakthrough was
accomplished using a novel "AO-MDR synergy" method, combining Adaptive Optics
(AO) to sharpen distorted light and Mode Diversity Reception (MDR) to capture
scattered signals, addressing the challenge of atmospheric turbulence. Led by
Professor Wu Jian of Peking University of Posts and Telecommunications and Liu
Chao from the Chinese Academy of Sciences, this advancement could enable lighter,
more energy-efficient satellites with higher data throughput, potentially
revolutionizing global communication networks. The geopolitical implications are

notable, given China's competitive stance in space technology.
* Sources:

" Interesting Engineering: "China claims its high-orbit laser communication tops
Starlink speed." (June 17, 2025,
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" Daily Galaxy: "China Strikes Hard: Chinese Satellite Pulverizes Starlink With a 2-
Watt Laser 36,000 KM From Earth." (June 22, 2025,
https://dailygalaxy.com/2025/06/china-strikes-hard-chinese-satellite-

pulverizes-starlink-with-a-2-watt-laser-36000-km-from-earth/)

Mission and Commercial Developments

The launch of Space Forge's ForgeStar-1 satellite represents a landmark in commercial in-
space manufacturing, potentially opening new markets for space-derived products. By
producing semiconductors in space, Space Forge aims to address the growing demand for
advanced materials in Al, quantum computing, and military sectors, leveraging microgravity
to achieve superior quality. Atomic-6's Light Wing solar array, if successfully qualified, could
become a standard power solution for both governmental and commercial space missions,
reducing reliance on traditional energy sources and enabling longer-duration missions.
These developments highlight the increasing role of private companies in driving space
innovation, with potential partnerships with space agencies like NASA and ESA to integrate

these technologies into future missions.

Space Infrastructure

The advancements in space technology also have significant implications for space
infrastructure. The Chinese laser communication breakthrough could enhance the
capabilities of geostationary satellites, improving global communication networks for
applications like navigation, remote sensing, and 6G internet. While DARPA's Persistent
Optical Wireless Energy Relay (POWER) program, which set a record for wireless power

transmission in May 2025, falls outside the 7-day window, its relevance is noted for potential
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Tuture applications in powering orbital plattorms and habitats wirelessly. Space rorge's In-
space manufacturing could lead to the development of microgravity factories, reducing the
need for Earth-based production and supporting sustainable space economies. These
developments collectively point toward a future where space infrastructure is more efficient,

interconnected, and self-sustaining.

Challenges and Considerations

Each breakthrough comes with its set of challenges and considerations, which must be

addressed to realize their full potential:

* Atomic-6's Light Wing: The primary challenge is completing the flight qualification
testing, expected to take 12 to 18 months, and ensuring the technology's reliability in the
harsh space environment. Scaling production and integrating it into various mission
profiles will require further investment and collaboration with space agencies.
Additionally, the technology must compete with existing solar array solutions, such as

those from Maxar or Northrop Grumman, in terms of cost and performance.

* Space Forge's In-Space Manufacturing: Challenges include scaling up production to
meet commercial demands and developing safe and efficient methods for returning
manufactured products to Earth. The cost-effectiveness of in-space manufacturing
compared to traditional Earth-based methods remains uncertain, and regulatory
frameworks for space-based industries are still evolving. Geopolitical tensions could also

impact international collaboration and market access.

Chinese Laser Communication: Overcoming atmospheric turbulence and ensuring
consistent performance over long distances are critical technical challenges. The
geopolitical implications of this advancement, given China's competitive stance, could
lead to tensions with other spacefaring nations, particularly the U.S. and its allies, over

satellite communication dominance. Ensuring security and preventing interference will
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Future Outlook

The technological breakthroughs identified in this survey are poised to shape the future of

space exploration and commercialization, with near-term and long-term implications:

* Near-Term Implementations: Expect the deployment of Atomic-6's Light Wing solar
arrays on upcoming space missions, potentially as early as 2026, following successful
testing. Space Forge's ForgeStar-1 could pave the way for subsequent missions with
return capabilities, with commercial production possibly starting within five years. The
Chinese laser communication technology could be integrated into existing geostationary

satellite networks within the next decade, enhancing global connectivity.

Strategic Implications: These advancements could enable new business models, such
as commercial space stations, lunar bases, and advanced satellite constellations,
fostering a sustainable space economy. They address global challenges, such as
providing reliable internet access to remote areas and supporting next-generation
technologies like 6G. The competition between nations, particularly China and the U.S.,
could drive further innovation but also heighten geopolitical tensions, necessitating

international cooperation to manage space traffic and resource allocation.

Conclusion

The past week has witnessed remarkable progress in space technology, with breakthroughs
in solar power, in-space manufacturing, and satellite communication. These developments,

sourced from credible and multiple global sources, underscore the rapid pace of innovation



in the space industry. As these technologies mature, they will not only enhance our

capabilities in space exploration but also drive the growth of a sustainable and commercially

viable space economy, with significant implications for global connectivity, industry, and

international relations.

Tables for Reference:

Breakthrough Date Details Sources

Atomic-6 Light Wing July 2, $2M contract from U.S. Space Force for testing Atlanta Journal-

Solar Array 2025 retractable solar array for spacecraft, lunar bases Interesting Engi

Space Forge June 28, UK's first in-space manufacturing satellite for Tom's Hardware

ForgeStar-1 Satellite 2025 semiconductors, launched via SpaceX

Chinese Laser June 17, 1 Gbps data transmission from geostationary Interesting Engi

Communication 2025 satellite using 2-watt laser, five times faster than Daily Galaxy
Starlink

Challenge Description Consideration

Light Wing Testing

Ensure reliability in space, 12-18 months testing

phase

Compete with existing solar arr

scale production

In-Space

Manufacturing

Scale production, safe return of products, cost-

effectiveness

market access

Evolving regulatory frameworks

Laser

Communication

Overcome atmospheric turbulence, ensure

performance,

Manage security, prevent interf

geopolitical implications international cooperation neede

This survey provides a detailed analysis, ensuring all relevant information from the research

process is included, offering a comprehensive view of the space industry's recent

advancements.



