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

Research suggests a surge in international collaboration and investment in space
technologies, though challenges like technical failures and funding disparities persist. It
seems likely that reusable launch systems will drive cost reductions, but evidence leans
toward ongoing risks in development phases. Key points acknowledge the balance
between ambitious European funding boosts and setbacks in reusable rocket tests,

emphasizing the need for resilient infrastructure to support growing commercial activities.

Key Recent Developments

- European Space Agency's Record Budget: ESA secured a historic €22.3 billion
commitment over three years, prioritizing space transportation, science, and security,

which could accelerate autonomous systems and in-orbit infrastructure.

- Successful Launches Advancing Observation and Crew Missions: South Korea's Nuri
rocket and Russia's Soyuz MS-28 successfully deployed satellites and crew, enhancing

Earth observation and ISS operations, despite minor infrastructure issues.

- Reusable Rocket Milestones and Setbacks: Blue Origin's New Glenn progress and
China's Zhuque-3 test highlight propulsion innovations, though the latter's landing

failure underscores technical hurdles.

- Commercial Expansions: SpaceX's Transporter-15 and Starlink missions deployed

over 169 payloads, supporting global connectivity and rideshare economies.

Investment and Policy Shifts

The ESA Ministerial Council in Bremen marked a pivotal moment, with member states
pledging funds that exceed previous levels, focusing on transportation (€4.4 billion) and
science (€3.8 billion). This contrasts with reported NASA budget constraints, potentially
shifting global leadership in space tech. [URL:
https://www.esa.int/About_Us/Corporate_news/ESA_Member_States_commit_to_largest_

contributions_at_Ministerial]
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Launch Achievements
Multiple launches demonstrated advancements in propulsion and satellite deployment:

- South Korea's Nuri on November 26 orbited the CAS500-3 satellite for high-resolution
imaging.
- Soyuz MS-28 on November 27 delivered NASA astronaut Chris Williams and

cosmonauts to the ISS.

- SpaceX's Transporter-15 on November 28 carried 140 diverse payloads, including

European and Taiwanese satellites.

Emerging Technologies

Efforts in reusable propulsion, such as Blue Origin's New Glenn and LandSpace's Zhuque-
3, show promise for cost-effective access to space, though failures highlight the

complexity of autonomy and thermal management in recovery phases.

Technological Breakthroughs

In the realm of propulsion, Blue Origin's New Glenn rocket, which successfully launched in
November 2025, represents a significant step forward in heavy-lift reusable systems. The

vehicle, powered by seven BE-4 engines, achieved orbital insertion for NASA's ESCAPADE
Mars probes, demonstrating reliable methane-oxygen propulsion that could reduce launch
costs by enabling booster recovery and reuse. This builds on prior tests, with the company
now planning a more powerful variant for future missions, emphasizing scalability in

propulsion technologies.


https://www.wsj.com/business/blue-origin-moon-mission-plan-spacex-9c6b9595

China's LandSpace made headlines with the maiden flight of its Zhuque-3 reusable rocket
on December 3, 2025. Designed for up to 20 reuses and capable of carrying 18 tonnes to
low Earth orbit, Zhuque-3 aims to rival SpaceX's Falcon 9 in efficiency. Although it
successfully reached orbit, an abnormal combustion during the landing phase led to failure,
highlighting challenges in precise engine control and thermal protection during reentry.
This event, reported across Reuters and Space.com, underscores the technical risks in
developing autonomous recovery systems, where timing and maneuvers must be perfected

to avoid catastrophic failures.

On autonomy, while not directly from the past week, the lineup of Chinese reusable rockets
at Jiuquan—including the Long March 12A, Zhuque-3, and Tianlong-3—signals a broader
push toward Al-assisted flight control and decision-making. These vehicles incorporate
advanced guidance systems for vertical landings, potentially integrating machine learning

for real-time adjustments to atmospheric conditions.

Materials and thermal systems saw indirect progress through ESA's budget allocations. The
€22.3 billion commitment, approved at the Ministerial Council on November 26-27,
includes funding for advanced composites and heat shields essential for deep-space
missions. For instance, enhancements to Ariane 6 and Vega launchers will incorporate
lighter, more durable materials to improve payload efficiency and withstand extreme

temperatures during ascent and reentry.

Category Breakthrough Details Sources

Propulsion Blue Origin New Successful November launch; plans for WSJ, Space.com
Glenn upgraded variant with improved thrust.

Propulsion LandSpace Orbital success but landing failure; 18-  Reuters,
Zhuque-3 tonne capacity, 20 reuses targeted. Space.com

Autonomy Chinese Rocket Al-guided recovery in LM-12A, ZQ-3; SpaceNews, X
Lineup real-time adjustments for landing. Posts

Materials/Thermal ESA-Funded Lighter materials for Ariane; heat ESA,

Composites shields for reentry protection. ScienceBusiness
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Commercial & Mission Developments

Commercial activities dominated with SpaceX's Transporter-15 mission on November 28,
launching 140 payloads from Vandenberg Space Force Base. This rideshare included
CubeSats from ESA, Taiwan's Space Agency, Planet Labs, and universities, showcasing the
growing accessibility of space for diverse stakeholders. The Falcon 9's first stage landed
successfully, marking another reuse milestone. Following this, on December 2, SpaceX
launched 29 Starlink satellites from Cape Canaveral, expanding its broadband constellation

and demonstrating rapid turnaround in launch operations.

South Korea's Nuri rocket launch on November 26 successfully deployed the CAS500-3
Earth-observation satellite, along with 11 CubeSats and a verification payload. This fourth
Nuri flight, from Naro Space Center, achieved precise orbital insertion, advancing Korea's

independent launch capabilities for commercial and scientific missions.

Russia's Soyuz MS-28 launched on November 27, carrying NASA astronaut Chris Williams
and cosmonauts Sergey Kud-Sverchkov and Sergei Mikaev to the ISS for Expedition 74.
The mission docked successfully, but post-launch inspections revealed damage to the

Baikonur launch pad, potentially affecting future operations.

Blue Origin announced plans for a lunar cargo mission in early 2026 using its Blue Moon
Mark 1 lander, following the New Glenn's debut. The company is also proposing a crewed
lunar lander by 2028, adapting storable propellants to simplify operations and compete

with SpaceX's Starship.

Launch Date Vehicle Payloads Outcome

Nuri Nov 26 KARI Nuri CAS500-3, 11 CubeSats Success

Soyuz MS-28 Nov 27 Soyuz Crew to ISS Success (pad damage)
Transporter-15 Nov 28 Falcon 9 140 payloads Success

Starlink Dec 2 Falcon 9 29 Starlink sats Success

Zhuque-3 Dec 3 Zhuque-3 Test flight Orbit success, landing failure

Infrastructure
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ESA's record budget allocates €4.4 billion to space transportation, supporting in-orbit
construction and refueling technologies. This includes advancements in autonomous
docking systems for future stations and logistics hubs. On December 3, Europe selected
companies to develop the Argonaut moon lander, aimed at delivering cargo to the lunar

surface, enhancing infrastructure for sustained presence.

Blue Origin's Blue Moon lander will contribute to lunar logistics, with refueling capabilities

planned for extended missions.

Challenges

Regulatory and technical hurdles were evident. The Soyuz launch pad damage at Baikonur
raises concerns about infrastructure reliability, potentially delaying future missions.
Zhuque-3's failure illustrates risks in reusable tech, where combustion anomalies can lead

to explosions, impacting China's ambitions.

Funding disparities: While ESA's budget surged, NASA faces cuts, potentially slowing U.S.
advancements in autonomy and propulsion. Geopolitical factors, including international

collaborations like Soyuz-NASA, add regulatory complexities.

Future Outlook

The ESA's €22.3 billion investment positions Europe as a leader in the space economy,
fostering growth in transportation (€4.4B), science (€3.8B), and navigation. This could

stimulate a €1 trillion market by 2040, driven by reusable systems and in-orbit services.

Blue Origin's lunar plans, including crewed landings by 2028, could diversify Artemis
program options, reducing reliance on SpaceX and enhancing economic implications
through private-public partnerships. Ongoing reusable developments in China and the U.S.
suggest a competitive landscape, with potential for lower costs and increased launch

frequency, boosting satellite constellations and space tourism.
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