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Novelty

Market
Proximity

Market
Impact
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Reliability

US/EU
Relevance Summary

#01 ISRO Advanced TPS Research
●●●●

○
●●●○

○
●●●○

○
●●●○

○
●●●○

○

ISRO unveils advanced ablative TPS for
Gaganyaan crew module, withstanding 1800°C
re-entry.

#02
LandSpace Zhuque-3
Recov

New
Product

●●●●
○

●●●○
○

●●●●
○

●●○○
○

●●●●
○

China's LandSpace achieves first land-based
recovery of reusable Zhuque-3 first stage.

#03
Goodfellow Space
Mat.

Product
●●○○

○
●●●●

●
●●○○

○
●●●●

○
●●●●

●
Goodfellow offers Macor® and Kapton® for
demanding space applications like propulsion.

#04
BCG Space Data
Centers

Analysis
●○○○

○
●●○○

○
●●●○

○
●●●○

○
●●●●

●
BCG projects space-based data centers feasible in
5-10 years, niche AI advantages despite cost.

#05
Trump Admin Space
Policy

Corporat
e

Strategy

●○○○
○

●●●●
●

●●●●
●

●●○○
○

●●●●
●

Trump administration targets 1,000+ annual
space launches by 2030, prioritizing commercial
space.

#06
ElevationSpace
Funding

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●○
○

●●○○
○

●●●○
○

ElevationSpace secures ¥6.4B Series B for Earth
return services from space, post-ISS era.

#07
Axiom/Kepler Data
Ctr

New
Product

●●●●
○

●●●●
○

●●●●
○

●●○○
○

●●●●
●

Axiom Space and Kepler Communications launch
first operational in-orbit data center node.

#08
SpaceX/Nvidia
Starmind

New
Product

●●●●
○

●●●○
○

●●●●
○

●●○○
○

●●●●
●

SpaceX and Nvidia to launch 'Starmind AI1'
orbital AI supercomputer in Q4 2027.

#09
In-Space Mfg
Regolith

Research
●●●●

●
●○○○

○
●●●○

○
●●●●

●
●●●●

○

Novel in-space manufacturing incorporates
carbon fibers into regolith simulants for lunar
shields.

#10
Japan MMX Mission
Boost

Corporat
e

Strategy

●●○○
○

●●○○
○

●●●○
○

●●○○
○

●●●○
○

Japan's MMX mission to Mars moons expected to
boost domestic space tech in robotics, materials,
AI.

#11
Astroscale On-Orbit
Svc

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●●
○

●●○○
○

●●●●
○

Astroscale partners with SKY Perfect JSAT for
sustainable space environment via on-orbit
services.

#12
Starcloud
Investment

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
○

●●○○
○

●●●●
○

Planet Ventures invests in Starcloud, a
space-based AI data center pioneer, after $250M
funding.

#13
EPC Space Rad-Hard
GaN

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

EPC Space unveils three rad-hard GaN transistors
for spacecraft processors, 101A continuous
current.

#14 JAXA Biobank ibSLS Research
●●●○

○
●●●●

○
●●●○

○
●●○○

○
●●●○

○
JAXA's integrated biobank ibSLS for spaceflight
research begins full operations.
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#15
SpaceX Starfall
Pharma

New
Product

●●●●
○

●●●●
○

●●●●
○

●●○○
○

●●●●
●

SpaceX Starfall cargo ship accelerates
microgravity drug manufacturing for cancer
therapies.

#16 NASA Swift Failure Analysis
●○○○

○
●●●●

●
●●●○

○
●●○○

○
●●●●

●
NASA's Swift Observatory falls from orbit after
civilian rescue mission fails.

#17
ISS Reboost Cygnus
XL

Product
●●○○

○
●●●●

●
●●●○

○
●●●●

○
●●●●

●

NASA and Northrop Grumman successfully
complete Cygnus XL reboost, raising ISS orbit by
4.2 km.

#18
Space Solar Power
Std

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●●
○

●●○○
○

●●●●
○

Expert committee launched for Space Solar Power
standardization, with Chinese company
participation.

#19
EPC Space Rad-Hard
Reg

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

EPC Space unveils rad-hard linear regulators
using eGaN HEMTs, enhancing system
lightweighting.

#20 Letara Hybrid Rocket
Corporat

e
Strategy

●●●○
○

●●●○
○

●●●○
○

●●○○
○

●●●○
○

Japanese startup Letara raises $16M to expand
into larger hybrid rocket systems for
space/defense.

●●●●○ High ●●●○○ Med-High ●●○○○ Med ●○○○○ Low | Yellow highlight = featured article
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Three Questions That Demand Your Decision This Week

❶ Is your AI/HPC strategy prepared for orbital computing?
With Axiom/Kepler launching operational nodes and SpaceX/Nvidia planning 'Starmind AI1' by Q4 2027,
space-based AI data centers are moving from concept to reality. Does your R&D; and IT infrastructure team
understand the implications for data processing, latency, and security?

❷ How will China's reusable rocket advances impact your launch costs?
LandSpace's successful Zhuque-3 recovery signals China's rapid progress in reusable launch vehicles, directly
competing with US/EU providers. Are your procurement and strategic planning teams assessing the long-term
cost implications and potential for Chinese dominance in low-cost space access?

❸ Are your advanced materials teams leveraging rad-hard GaN?
EPC Space's new rad-hard GaN transistors and linear regulators offer significant advantages for spacecraft
electronics, enabling lighter, more reliable systems. Is your R&D; and procurement evaluating these next-gen
components to maintain competitiveness in demanding space environments?

Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

Low Impact Threat > Opp.

←
 O

pp
or

tu
ni

ty
 →

← Threat →

SpaceAIReusRkt

OnOrbitSRadGaN

InSpaceM SpacePharma

SSPS

Item Quadrant ↑ Opportunity ↓ Threat

● SpaceAI Critical New market, data proc. China comp., tech gap

● ReusRkt Critical Lower launch cost China comp.

● OnOrbitS Critical Asset life ext. Debris, failures

● RadGaN Opp. Lighter, faster Supply chain risk

● InSpaceM Opp. Lunar constr. Long-term R&D;

● SpacePharma Opp. New therapies High cost, access

● SSPS Threat Standards role China standards
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Deep Dive ① ― Rad-Hard GaN for Spacecraft Processors
#13 | 2026/08/20 | IN Electronics & Design | Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○ Data
Reliability●●●●○ US/EU Relevance●●●●●

EPC Space has launched three new low-voltage, radiation-hardened Gallium Nitride (GaN) transistors (15V,
25V, 40V) capable of 101A continuous current. These devices boast over 1 Mrad total ionizing dose (TID)
tolerance and high neutron immunity, crucial for high-performance processors and accelerators in extreme
space environments.

GaN's superior switching speeds, lower on-resistance, and higher power density compared to silicon reduce
heat generation and enable smaller, lighter power systems. This advancement significantly enhances the
reliability and lifespan of space vehicles, supporting more ambitious missions and reducing the need for
heavy radiation shielding.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The performance claims for these rad-hard GaN transistors
appear realistic, building on established GaN advantages. The key technical barrier is ensuring
consistent manufacturing yield and long-term reliability in diverse space radiation profiles
beyond lab tests. [Opportunity]: US/EU materials & component suppliers can expand market
share by integrating these advanced GaN solutions. OEMs & device manufacturers can design
lighter, more powerful, and longer-lasting spacecraft. [Threat]: Companies relying on older
silicon-based rad-hard components risk falling behind in performance and cost-efficiency. Next
Actions: [R&D;] Immediately evaluate these GaN devices for next-gen designs. [Procurement]
Assess supply chain resilience for space-grade GaN components. [Business Dev] Explore
partnerships with GaN specialists to secure early access and customization.

Deep Dive ② ― In-Space Mfg: Carbon Fibers in Regolith
#09 | 2026/08/28 | MDPI | Tech Novelty●●●●● Proximity●○○○○ Market Impact●●●○○ Data Reliability●●●●●
US/EU Relevance●●●●○

New research details an innovative geopolymerization-based process for manufacturing structural shields for
lunar settlements. It involves embedding unidirectional carbon fibers into regolith simulants, significantly
reducing curing times and water consumption compared to conventional methods.

This technology leverages lunar regolith as a primary raw material, reinforced with carbon fibers for superior
mechanical properties. The refined geopolymerization process, operating at near-ambient temperatures, is
critical for sustainable, autonomous construction on the Moon by minimizing energy and water use.
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▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: This academic breakthrough in ISRU construction is highly
novel and promising, with peer-reviewed data supporting its claims. However, it is still at the
basic research stage (5+ years to commercialization). Technical barriers include scaling the
process for large structures, validating performance in actual lunar conditions, and developing
robotic deployment systems. [Opportunity]: US/EU materials & component suppliers can invest
in R&D; for space-grade carbon fibers and geopolymer precursors. OEMs & device
manufacturers can develop robotic construction systems for lunar bases. [Threat]: Companies
not investing in ISRU risk being excluded from future lunar economy. Next Actions: [R&D;]
Initiate internal research programs or academic partnerships on advanced ISRU materials and
processes. [Strategy] Begin long-term strategic planning for lunar resource utilization and
construction capabilities. [Procurement] Monitor emerging suppliers of lunar construction
materials and equipment.
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Deep Dive ③ ― First Operational In-Orbit Data Center
#07 | 2026/08/27 | Medium | Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○ Data
Reliability●●○○○ US/EU Relevance●●●●●

Axiom Space and Kepler Communications launched the first operational in-orbit data center node in January
2026, marking a shift from concept to practical space-based computing infrastructure. This system offers
continuous solar power, avoids terrestrial infrastructure competition, and reduces downlink volumes via
on-orbit processing.

While offering advantages for real-time data analytics in Earth observation and deep space, significant
challenges remain. These include efficient heat dissipation in vacuum, robust radiation hardening for
semiconductors, high launch costs, and complex in-orbit maintenance and upgrades.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The launch of an operational in-orbit data center node is a
significant milestone, though 'operational' likely implies initial testing rather than full
commercial scale. The market projection of $28.16B by 2040 seems ambitious but plausible
given AI growth. Key technical barriers are thermal management for high-density computing in
vacuum, radiation hardening beyond current standards, and developing cost-effective in-orbit
maintenance. [Opportunity]: US/EU OEMs & device manufacturers can develop specialized
rad-hard computing hardware and thermal solutions. Technology licensors and IP holders can
secure patents for orbital computing architectures. [Threat]: Companies not investing in
space-hardened AI/HPC solutions risk losing market share to early movers like Axiom, Kepler,
SpaceX, and Nvidia. Next Actions: [R&D;] Establish dedicated teams for space-hardened AI
hardware, thermal management, and optical comms. [Strategy] Develop a roadmap for
integrating orbital computing into future data strategies. [Business Dev] Explore partnerships
with space infrastructure providers for early access and pilot programs.

Other Notable Articles
EPC Space Unveils Rad-Hard Linear Regulators Utilizing eGaN HEMTs (EPC Space)
Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○

Complements #13; eGaN HEMTs offer intrinsic radiation hardness, reducing shielding and weight for space
electronics.

SpaceX Starfall Cargo Ship Accelerates Microgravity Drug Manufacturing (The Pharmaceutical Journal)
Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○

SpaceX's Starfall enables microgravity drug crystallization, promising patient-friendly subcutaneous cancer
therapies.

Trump Administration Targets Over 1,000 Annual Space Launches by 2030 (The White House)
Tech Novelty●○○○○ Proximity●●●●● Market Impact●●●●●

US policy aims for 1000+ annual launches by 2030, driving demand for reusable rockets and in-space
manufacturing.

China's LandSpace Achieves First Land-Based Recovery of Zhuque-3 Reusable Rocket (Aerospace Global News)
Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●○

China's private sector is rapidly advancing reusable rocket tech, posing a direct competitive threat to US/EU
launch providers.
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Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

▍Immediate (this week)
• [Procurement] Assess current supply chain exposure to Chinese reusable launch vehicle
advancements and potential cost impacts. Identify alternative suppliers.

• [R&D;] Begin preliminary evaluation of rad-hard GaN components (e.g., EPC Space's offerings) for
next-generation satellite and spacecraft designs.

• [Strategy] Review competitive intelligence on Chinese space-based AI and data center initiatives to
identify potential threats and opportunities.

▍Short-term (1 month)
• [R&D;] Form cross-functional teams to investigate thermal management solutions and radiation
hardening for high-performance computing in space environments.

• [Business Dev] Explore potential partnerships with microgravity manufacturing platforms (e.g.,
SpaceX Starfall) for pharmaceutical or advanced materials R&D.;

• [Executive] Conduct a strategic workshop to align internal capabilities with the US national space
transportation policy's 1000+ annual launch target.

▍Medium-long term (quarter+)
• [R&D;] Launch dedicated research programs into in-situ resource utilization (ISRU) and advanced
materials for lunar and Martian construction.

• [Legal/IP] Engage with international bodies on Space Solar Power Satellite (SSPS) standardization to
influence future global norms and protect IP.

• [Strategy] Develop a comprehensive roadmap for on-orbit servicing capabilities, including satellite life
extension, repair, and debris mitigation technologies.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-08-30
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#01 ISRO Unveils Advanced Thermal Protection System
for Gaganyaan Crew Module, Withstanding 1800°C Re-
entry Temperatures

OVERVIEW

The Indian Space Research Organisation (ISRO) has disclosed details of the Thermal

Protection System (TPS) for its Gaganyaan crew module, designed to protect

astronauts during Earth re-entry. This advanced ablative TPS, utilizing carbon phenolic

and silica phenolic tiles, is engineered to withstand extreme aerodynamic heating up
to 1800°C while maintaining internal temperatures below 150°C. This breakthrough is

critical for ensuring crew safety and marks a significant technological stride for India's

human spaceflight program.

Published August 21, 2026  INSIGHTS IAS  India



IN DEPTH

Key Findings

The Indian Space Research Organisation (ISRO) has released comprehensive details
regarding the Thermal Protection System (TPS) for its Gaganyaan crew module, a critical
component for India's inaugural human spaceflight mission. This sophisticated TPS is
engineered to safeguard the spacecraft and its occupants from the intense aerodynamic
heating and thermal fluxes experienced during atmospheric re-entry, capable of
enduring external temperatures reaching 1800°C while maintaining the internal cabin
environment at a safe 150°C or below.

Technical / Clinical Details

The Gaganyaan TPS employs an ablative design, leveraging specialized composite
materials such as carbon phenolic and silica phenolic tiles. Upon exposure to the
extreme heat of re-entry, the outer layers of these materials undergo a controlled
sacrificial decomposition (ablation), absorbing and dissipating thermal energy. The
byproducts of this ablation form a boundary layer that further insulates the spacecraft,
effectively preventing heat transfer to the primary structure. This method ensures
maximum thermal protection with minimal structural weight, a crucial factor for mission
efficiency and crew survival. The robust performance parameters, including resistance to
1800°C re-entry temperatures and strict internal temperature control, underscore the
advanced material science and engineering applied in its development.

Background & Context

The Gaganyaan mission represents India's ambitious endeavor to achieve independent
human spaceflight capability, with a target of sending three astronauts into low Earth
orbit (LEO) by 2025. The development of a reliable TPS is paramount to the mission's
success, directly impacting the safety of the crew during the most hazardous phase of
space travel. This public disclosure of TPS specifics comes as ISRO progresses with
unmanned test flights, including the TV-D1 mission, demonstrating the maturity and
readiness of India's space technology. Globally, only a handful of nations possess human
spaceflight capabilities, and India's advancements in this domain are pivotal for
solidifying its position as a major space power.



Strategic Significance & Outlook

The successful development and validation of this TPS technology significantly enhance
the safety and reliability of the Gaganyaan mission, bolstering India's confidence in its
human spaceflight program. Looking ahead, this foundational technology has broad
applicability for future deep-space missions, including lunar and Martian exploration,
where re-entry into planetary atmospheres is a key challenge. Furthermore, the expertise
gained in ablative materials and thermal management is invaluable for the development
of reusable launch vehicles (RLVs), contributing to reduced costs and increased
frequency of space access. This achievement not only propels India's indigenous space
capabilities but also positions it for greater collaboration within the international space
community, potentially offering advanced re-entry solutions for global missions.

Source: https://www.insightsonindia.com/2026/08/21/the-thermal-protection-system-tps/

Collected: August 28, 2026 | Automated Research System (Gemini API)

https://www.insightsonindia.com/2026/08/21/the-thermal-protection-system-tps/


#02 China's LandSpace Achieves First Land-Based
Recovery of Zhuque-3 Reusable Rocket First Stage,
Bolstering Low-Cost Space Access

OVERVIEW

Chinese private aerospace firm LandSpace successfully executed the first land-based

recovery of its Zhuque-3 reusable rocket's first stage on August 19. This landmark

achievement, China's first orbital-class booster controlled landing using deployable

legs, leverages a stainless steel structure for its high thermal resistance and ease of
welding. The success is expected to significantly reduce launch costs and accelerate

the deployment of China's low-Earth orbit (LEO) satellite constellations, advancing the

nation's reusable spaceflight capabilities.

Published August 20, 2026  Aerospace Global News  China



IN DEPTH

Key Findings

LandSpace, a leading Chinese private aerospace company, successfully completed the
land-based recovery of the first stage of its Zhuque-3 reusable rocket on August 19,
2026. This achievement marks a pivotal moment for China's commercial space sector,
representing the first controlled landing of an orbital-class rocket booster on land using
deployable landing legs. The Zhuque-3, which utilizes a liquid oxygen-methane
propulsion system, stands out for its primary structure constructed from stainless steel, a
material chosen for its high thermal resistance and manufacturing ease, drawing parallels
to SpaceX's Starship development.

Technical / Clinical Details

The Zhuque-3's first stage performed a precise retropropulsive maneuver followed by a
soft vertical landing at a designated ground site. The choice of stainless steel for the
rocket's main structure is a key technical differentiator. This material offers superior
thermal resistance, crucial for surviving the extreme re-entry environments, and is highly
amenable to welding, which reduces manufacturing complexity and cost. The methane
propellant is not only efficient but also aligns with future in-situ resource utilization
(ISRU) strategies for missions to the Moon and Mars, where methane could be produced
from local resources. This dual advantage of cost-effective manufacturing and propellant
scalability positions Zhuque-3 as a promising platform for high-frequency launches.

Background & Context

The global space industry is intensely focused on reusable rocket technology as a
primary means to drastically lower launch costs and increase mission cadence. While
SpaceX has pioneered this domain with its Falcon 9 and Starship, China has been rapidly
advancing its own capabilities through both state-owned enterprises and private entities
like LandSpace. The successful land recovery of Zhuque-3's booster is a significant step
in China's drive to establish its independent reusable launch vehicle ecosystem and
narrow the technological gap with international competitors. This capability is
particularly vital for China's ambitious plans to deploy massive low-Earth orbit (LEO)
satellite constellations for global communication and observation, requiring frequent
and economical access to space.



Strategic Significance & Outlook

The success of LandSpace's Zhuque-3 land recovery operation is poised to dramatically
enhance the competitiveness of China's space industry, especially within its burgeoning
private sector. The company is now expected to accelerate testing towards full orbital
flight and routine reusability. This technology promises to enable low-cost satellite
launch services, thereby stimulating space applications across various sectors, including
telecommunications, Earth observation, and scientific research. Furthermore, the
combination of a stainless steel structure and methane propulsion offers substantial
advantages in manufacturing innovation and operational cost reduction, which will be
crucial for future deep-space transportation missions to lunar and Martian destinations.
This strategic technological advancement underscores China's commitment to solidifying
its status as a leading space power.

Source: https://aerospaceglobalnews.com/news/china-reusable-rocket-zhuque-3/

Collected: August 28, 2026 | Automated Research System (Gemini API)

https://aerospaceglobalnews.com/news/china-reusable-rocket-zhuque-3/


#03 Goodfellow Offers High-Performance Materials
Macor® and Kapton® for Demanding Space
Applications

OVERVIEW

Goodfellow announced enhanced offerings of Macor® and Kapton® to meet the

rigorous demands of satellite propulsion and other space technologies. Macor®, a

machinable glass ceramic, provides excellent performance in extreme temperatures

and vacuum environments. Kapton® is utilized for its superior radiation resistance,
vacuum compatibility, and electrical insulation properties, crucial for reliable and

durable space missions.

Published August 26, 2026  Goodfellow  USA



IN DEPTH

Key Findings

Goodfellow is intensifying its supply of high-performance specialty materials, Macor®
and Kapton®, specifically tailored to meet the stringent requirements of the space
technology sector. These materials are pivotal for ensuring stability and reliability in
extreme space environments, serving a wide array of applications including satellite
propulsion systems, observation instruments, and spacecraft structural components.
Macor®'s exceptional thermal properties and machinability, coupled with Kapton®'s
robust radiation resistance, are critical for the success of advanced space missions.

Technical / Clinical Details

Macor® is an advanced machinable glass ceramic that can withstand continuous
operating temperatures up to 1000°C and peak temperatures up to 1500°C. Its non-
porous nature ensures excellent performance in vacuum environments, and its ease of
precision machining allows for the fabrication of complex geometries, making it ideal for
electrical insulators, spacers, and high-temperature sensor housings. Kapton®
(polyimide film), on the other hand, maintains stable mechanical and electrical properties
across an extreme temperature range of -269°C to 400°C. Critically, it exhibits superior
resistance to the harsh radiation and high-vacuum conditions prevalent in space, making
it an indispensable material for wire insulation, flexible heaters, and multi-layer insulation
(MLI) blankets. These characteristics are fundamental to extending the lifespan and
enhancing the reliability of spacecraft.

Background & Context

The burgeoning space industry, driven by the proliferation of small satellite
constellations, deep-space exploration endeavors, and an increase in human spaceflight
missions, places ever-greater demands on material performance. Space is an
exceptionally hostile environment characterized by extreme thermal cycling, hard
vacuum, intense cosmic radiation, and micrometeoroid impacts, necessitating materials
with unique properties far beyond those required for terrestrial applications. Macor®
and Kapton® address these critical challenges, serving as strategic materials that enable
the development of next-generation space systems. Their properties—specifically
thermal stability, radiation hardness, lightweight characteristics, and dimensional stability
—are paramount for material selection in space-bound hardware.



Strategic Significance & Outlook

The consistent supply and technical support for specialized materials like Macor® and
Kapton® are indispensable for the sustained growth and innovation within the space
industry. These materials are enabling technologies for the development of advanced
propulsion systems, more sophisticated space telescopes, robust equipment for lunar
bases and Martian exploration, and emerging in-space manufacturing capabilities.
Through its material contributions, Goodfellow facilitates pushing the boundaries of
space exploration, contributing to the realization of safer and more efficient space
missions. Future research and development are anticipated to further optimize these
material properties, broadening their applicability to an even wider range of demanding
space applications.

Source: https://www.goodfellow.com/usa/sectors/space-technology

Collected: August 28, 2026 | Automated Research System (Gemini API)

https://www.goodfellow.com/usa/sectors/space-technology


#04 BCG Analysis: Space-Based Data Centers Offer
Niche AI Advantages Amid Persistent Cost Premium

OVERVIEW

Boston Consulting Group (BCG) projects that while space-based data centers will

become technically feasible for large-scale deployment within 5-10 years, they will

continue to carry a cost premium compared to terrestrial infrastructure. However, for

specific AI workloads like sovereign data processing, the unique advantages of orbital

computing may outweigh these costs. Critical technological advancements in

radiation-hardened semiconductors, next-generation lithium-ion batteries, optical

communications, thermal management, and in-orbit maintenance are key enablers

for this future.
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Key Findings

A recent analysis by the Boston Consulting Group (BCG) indicates that while space-based
data centers are technically poised for large-scale deployment within the next 5 to 10
years, they are projected to maintain a significant cost premium over their terrestrial
counterparts. Despite this, the report highlights that for specialized artificial intelligence
(AI) workloads, such as sovereign data processing or real-time analytics for sensitive
applications, the inherent advantages of space — including enhanced physical security
and potentially lower latency for orbital data sources — could justify the higher
investment. This suggests an initial market entry in high-value, niche applications before
broader adoption.

Technical and Economic Details

The successful realization and widespread adoption of space-based data centers hinge
on a confluence of critical technological advancements. Foremost among these are
radiation-hardened semiconductors, essential for ensuring the reliability and longevity of
electronic components in the harsh cosmic radiation environment. Further progress is
required in next-generation lithium-ion batteries to provide sustained power, and in
advanced optical communication systems to enable high-bandwidth, low-latency data
transmission between orbital assets and Earth. Effective thermal management solutions
are also paramount, as cooling high-density computing clusters in a vacuum
environment presents unique engineering challenges. Lastly, robust in-orbit maintenance
and repair capabilities are vital to manage operational costs and extend the lifespan of
these complex systems. The interplay and maturation of these technologies will
determine the economic viability and scalability of future space data infrastructure.



Background and Industry Context

The concept of space-based data centers has gained significant traction recently, driven
by the exponential growth of AI, big data, and edge computing requirements. These
orbital platforms are seen as a potential solution to address the increasing resource
constraints (land, power, cooling) faced by terrestrial data centers, while also offering
enhanced resilience against cyber threats and geopolitical instabilities. By providing an
infrastructure independent of Earth-bound risks, space data centers could bolster
national and corporate data sovereignty. Early deployments, such as the operational
orbital data center nodes launched by Axiom Space and Kepler Communications in
January 2026, demonstrate the transition from conceptualization to practical
implementation, marking a pivotal moment in the development of off-Earth computing.

Strategic Significance and Outlook

BCG's report concludes that space-based data centers are “more than hype, but not a
revolution.” This nuanced view suggests that while the technology is viable, its market
penetration will be gradual, initially targeting high-value applications where unique
orbital advantages are most pronounced. Over the long term, reductions in launch costs,
advancements in in-space manufacturing, and a decrease in the cost of associated space
technologies could enable broader applications. Space data centers are positioned to
become a significant driver for the burgeoning space economy, necessitating continued
innovation in both technological development and business model evolution to unlock
their full potential.

Source: https://www.bcg.com/publications/2026/space-based-data-centers-cost-outlook
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#05 Trump Administration Targets Over 1,000 Annual
Space Launches by 2030 with New National Space
Transportation Policy

OVERVIEW

President Donald J. Trump signed a new National Space Transportation Policy aiming

to enable over 1,000 space launches and reentries annually by 2030. The policy

prioritizes fostering the commercial space transportation industry, promoting the use

of national launch ranges by commercial entities, and supporting the broader space
transportation industrial base. It further directs NASA to utilize commercial services

for lunar and Martian transportation, fostering in-space manufacturing and the

development of high-value materials and pharmaceuticals in orbit.
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Key Findings

President Donald J. Trump has officially signed a groundbreaking National Space
Transportation Policy, setting an ambitious target of enabling over 1,000 space launches
and reentries per year by 2030. This policy unequivocally positions the cultivation and
enhancement of the U.S. commercial space transportation industry as a top national
priority, intending to solidify American leadership in the burgeoning space economy. Key
directives include promoting the maximal use of national launch ranges by commercial
operators and bolstering the foundational industrial base supporting the entire space
transportation sector.

Policy Details and Technical Implications

This comprehensive national policy encompasses a broad spectrum of objectives and
instructions designed to revolutionize space access. Firstly, it mandates federal agencies
to prioritize the procurement of commercial space transportation services, aiming to
reduce costs and improve operational efficiency. Specifically, NASA is directed to
proactively leverage existing commercial capabilities for both crewed and uncrewed
lunar and Martian missions, thereby stimulating private sector innovation. Secondly, the
policy emphasizes modernizing and expanding space transportation infrastructure,
encouraging investment in private spaceports, and streamlining licensing and regulatory
processes to significantly increase launch frequency and versatility. Achieving over 1,000
annual launches will necessitate advanced reusable rocket technologies, highly
automated launch and landing systems, and efficient in-orbit refueling and maintenance
capabilities. These requirements will drive breakthroughs across various technical
domains, including novel materials, advanced avionics, and AI-powered flight
management systems.



Background and Industry Context

The global space industry has witnessed unprecedented growth and transformation,
largely driven by the emergence of private companies like SpaceX, which have drastically
reduced launch costs and increased launch cadence. The target of 1,000 annual launches
represents an order-of-magnitude increase over current rates, signaling a vision to
transition space travel from an extraordinary feat to a routine mode of transportation.
This policy views space as a new economic frontier, fostering the creation of diverse new
industries such as low-Earth orbit manufacturing, microgravity research for high-value
materials, and pharmaceutical production. Easier access to space will unlock new
opportunities for research and development, commercial exploitation, and national
security applications.

Strategic Significance and Outlook

The Trump administration's policy is expected to act as a powerful catalyst for
accelerated investment and innovation across the entire space sector. Companies
specializing in reusable launch vehicles and in-orbit servicing are particularly poised for
significant growth and new business opportunities. Concurrently, the exponential
increase in launch activities and orbital operations will necessitate urgent attention to
challenges such as space traffic management, debris mitigation, and ensuring the long-
term sustainability of the space environment. This forthcoming 'Golden Age of Space
Transportation' presents unparalleled challenges and opportunities for materials
scientists, engineers, and researchers, further intensifying the wave of innovation in the
space domain globally.

Source: https://www.whitehouse.gov/presidential-actions/2026/08/national-security-presidential-
memorandum-nspm-17/
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#06 ElevationSpace Secures ¥6.4 Billion in Series B
Funding, Reaching ¥10.1 Billion Total to Advance Earth
Return Services from Space

OVERVIEW

ElevationSpace, a Tohoku University spin-off, successfully closed a Series B funding

round, raising ¥6.4 billion ($43 million) and bringing its total capital raised to ¥10.1

billion ($68 million). The Japanese startup is pioneering 'return-to-Earth' services,

developing its ELS-R capsule for retrieving high-value research samples and products
from microgravity environments. This capital infusion will accelerate the development

of critical infrastructure for in-space manufacturing and bio/material research,

positioning the company for the post-ISS era.
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Key Findings

ElevationSpace, a prominent space startup originating from Tohoku University in Japan,
has successfully concluded its Series B funding round, securing an impressive ¥6.4 billion
($43 million). This latest capital injection elevates the company's total funding to ¥10.1
billion ($68 million) since its inception. The substantial investment underscores strong
investor confidence in ElevationSpace's unique business model, which focuses on
establishing critical 'return-to-Earth' pathways for materials and data from space
environments, thereby bridging the gap between orbital research and terrestrial
application.

Technical and Business Details

At the core of ElevationSpace's offerings is the ELS-R (Earth-to-Orbit Return Service)
capsule, a sophisticated system designed to safely and efficiently bring back high-value
samples and products from microgravity. This technology leverages insights gleaned
from experiments on the International Space Station (ISS) and is tailored for substances
produced through microgravity-specific manufacturing processes, such as protein
crystallization, cell culture, and the creation of advanced alloys. With the impending end
of ISS operations, the development of independent, commercial space utilization
infrastructure becomes paramount for sustaining and advancing private sector space
economic activities. ElevationSpace's solution aims to remove a significant bottleneck in
the space research and development cycle, enabling the full realization and return of
orbital discoveries to Earth-based industries.

Background and Industry Context

The global space industry is rapidly evolving, shifting from predominantly government-
led initiatives to a diverse landscape dominated by commercial enterprises, particularly in
low-Earth orbit (LEO). While the benefits of microgravity for drug discovery and new
material development have been recognized for decades, the practical means of
returning these valuable products to Earth have been limited. ElevationSpace's
innovative service addresses this critical gap, strengthening the entire value chain from
in-space R&D to industrial application. This significant funding round is a major
milestone for the Japanese space startup ecosystem, enhancing Japan's competitive
presence in the international space development arena.



Strategic Significance and Outlook

With ¥10.1 billion in cumulative funding, ElevationSpace is well-positioned to accelerate
the development and demonstration of its ELS-R system, targeting an early commercial
service launch. The company envisions becoming a central player in 'space logistics,'
particularly in returning manufactured goods from orbit, potentially integrating with
future in-space manufacturing platforms. The capability to produce precision
formulations in microgravity, such as subcutaneous drug delivery systems for cancer
treatments, holds transformative potential for various terrestrial industries.
ElevationSpace's success exemplifies Japan's strategic expansion beyond merely
accessing space to mastering the crucial 'return from space' frontier, promising
innovative impacts across global industries.

Source: #
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#07 Axiom Space and Kepler Communications Launch
First Operational In-Orbit Data Center Node, Advancing
Space-Based Computing to Practical Infrastructure

OVERVIEW

In January 2026, Axiom Space and Kepler Communications successfully launched the

first operational in-orbit data center node into low-Earth orbit, marking a transition

from conceptual space-based computing to practical infrastructure. This system offers

advantages such as continuous solar power generation, avoidance of terrestrial
infrastructure competition, and reduced downlink volumes through on-orbit

processing of satellite data. However, challenges like vacuum heat dissipation, space

radiation hardening, high launch costs, and complex in-orbit maintenance persist.
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Key Findings

In a significant milestone for the space industry, Axiom Space and Kepler
Communications successfully launched the first operational in-orbit data center node
into low-Earth orbit (LEO) in January 2026. This achievement signals a crucial shift for
space-based computing from a theoretical concept to a tangible, functional
infrastructure. This pioneering deployment sets the stage for a new era where artificial
intelligence (AI) and high-performance computing (HPC) workloads can be processed
directly in Earth's orbit, potentially revolutionizing how data is managed and utilized
across various space applications.

Technical and Operational Details

In-orbit data centers present several compelling operational advantages. Firstly, they can
harness continuous solar power generation in LEO, offering a sustainable energy source
that mitigates the power and operational cost challenges faced by terrestrial data
centers. Secondly, deploying computing resources in space bypasses terrestrial
competition for land and infrastructure, offering unprecedented scalability. Thirdly, by
processing satellite-collected data directly in orbit before transmitting it to Earth, these
systems can dramatically reduce the required downlink bandwidth and volume. This
capability enables near real-time data analytics, opening new possibilities for
applications in Earth observation, weather forecasting, disaster monitoring, and space
science. However, realizing these benefits demands overcoming substantial technical
hurdles, including efficient heat dissipation for high-density computing in a vacuum,
robust radiation hardening for semiconductors and electronic components, sustained
efforts to reduce prohibitive launch costs, and the inherent complexity of in-orbit
maintenance and upgrades.



Background and Industry Context

The vision of space-based computing has been a subject of extensive research for years,
but recent advancements in reduced launch costs, miniaturized satellite technology, and
the explosive growth of AI and machine learning have accelerated its feasibility. The
sector is attracting considerable interest from major players, with companies like SpaceX
and NVIDIA announcing plans to launch an orbital AI supercomputer, 'Starmind AI1,' by
Q4 2027. In-orbit data centers are expected to become indispensable for future deep
space exploration missions, such as lunar and Martian expeditions, by enabling
autonomous decision-making capabilities far from Earth.

Strategic Significance and Outlook

This successful precedent set by Axiom Space and Kepler Communications is anticipated
to fuel further growth in the space-based data center market. Market projections, such as
those by MarketsandMarkets, forecast this market to reach $28.16 billion by 2040. Future
efforts will focus on enhancing technological maturity, driving down costs, and achieving
seamless integration with terrestrial networks. Concurrently, the proliferation of large
satellite constellations for such purposes raises concerns about space debris and light
pollution for astronomy, necessitating the development of sustainable orbital
management practices. This new frontier offers significant opportunities and challenges
for researchers and engineers across materials science, electronics, AI, and
telecommunications.

Source: https://datacenterpost.com/space-based-orbital-data-centers-how-computing-is-moving-
beyond-earth/
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#08 SpaceX and Nvidia to Launch 'Starmind AI1'
Orbital AI Supercomputer in Q4 2027

OVERVIEW

SpaceX and Nvidia have announced plans to launch 'Starmind AI1,' an orbital AI

supercomputer based on Nvidia's Vera Rubin NVL72 AI system, in Q4 2027. This

system aims to significantly reduce communication bandwidth by processing AI

workloads in orbit before transmitting data to Earth from satellites. Thermal

management in the extreme space environment is cited as a critical challenge for this

groundbreaking project.
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Key Findings

SpaceX and Nvidia have unveiled ambitious plans to launch 'Starmind AI1,' an orbital AI
supercomputer, in the fourth quarter of 2027. This collaborative project will leverage
Nvidia's advanced Vera Rubin NVL72 AI system, adapted for the rigorous demands of
space. The primary objective of Starmind AI1 is to dramatically enhance AI workload
processing capabilities in orbit and substantially reduce the volume of data transmitted
back to Earth, heralding a new paradigm in satellite data analysis and real-time decision-
making from space.

Technical Details and Challenges

Starmind AI1 integrates Nvidia's high-performance Vera Rubin NVL72 AI system into a
space-hardened platform. This system is expected to deliver petaflop-scale computing
power, enabling complex AI algorithms to run on orbital platforms. Its core function is to
pre-process and analyze the vast amounts of raw data continuously collected by Earth
observation satellites, communication satellites, and space science missions, directly in
orbit. This on-orbit processing significantly reduces the data volume that needs to be
downlinked to Earth, optimizing the use of limited communication bandwidth and
accelerating insights. However, the extreme conditions of space, particularly the
challenge of thermal management for high-performance computing in a vacuum, pose
critical engineering hurdles. Developing advanced cooling systems and
selecting/designing radiation-tolerant components are paramount to ensuring the
system's reliability and longevity.



Background and Industry Context

The volume of data collected by satellites in fields such as Earth observation,
telecommunications, and defense has surged dramatically in recent years. This
exponential growth has led to escalating costs and time for data transfer to Earth,
alongside persistent communication bandwidth bottlenecks. On-orbit data processing is
recognized as one of the most promising solutions to this challenge. The successful
deployment of operational orbital data center nodes by Axiom Space and Kepler
Communications demonstrates the accelerating industry momentum towards space-
based computing. The convergence of SpaceX's unparalleled launch capabilities and
Nvidia's cutting-edge AI technology is set to be a powerful driving force in this emerging
sector, opening new possibilities for autonomous space systems, deep space exploration,
and a wide array of AI applications on Earth.

Strategic Significance and Outlook

The success of Starmind AI1 is poised to have a profound impact on future space
missions and commercial ventures. Enhanced on-orbit AI processing capabilities will
enable the development of more autonomous satellites, real-time global environmental
monitoring, rapid decision-making in space resource exploration, and improved space
debris tracking and avoidance. In the long term, this project foreshadows a future where
space becomes not just a site for data collection but a new hub for high-performance
computing and intelligence. Overcoming technical challenges like thermal management
will be crucial in determining how quickly and widely this innovation permeates the
space economy and transforms humanity's interaction with the cosmic frontier.

Source: https://openthemagazine.com/world/spacex-nvidia-orbital-ai-supercomputer-can-elon-musk-
really-put-a-data-centre-in-space
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#09 Novel In-Space Manufacturing Method
Incorporates Unidirectional Carbon Fibers into Regolith
Simulants for Lunar Habitat Shields

OVERVIEW

A new research study describes an innovative manufacturing process for structural

shields for future lunar settlements, involving the embedment of unidirectional

carbon fibers into regolith simulants for in-space production. This geopolymerization-

based process offers significantly reduced curing times and lower water consumption
compared to conventional methods, making it highly attractive for off-Earth

manufacturing. The technology holds the potential to substantially cut material

transportation costs for lunar construction and accelerate autonomous space

infrastructure development.
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Key Findings

Groundbreaking research has been published detailing an innovative manufacturing
process for structural shields intended for future lunar habitats, to be fabricated directly
in orbit. The study focuses on embedding unidirectional carbon fibers into regolith
simulants, effectively creating robust composite materials. Critically, this
geopolymerization-based process demonstrates a significant reduction in curing time
and water consumption compared to traditional geopolymerization techniques, offering
substantial practical advantages for manufacturing in the resource-constrained
environment of space.

Technical Details

The proposed manufacturing process ingeniously utilizes regolith, abundant on the lunar
surface, as the primary raw material. High-strength unidirectional carbon fibers are then
integrated as a reinforcing agent to construct composite structures with superior
mechanical properties. Geopolymerization is a chemical reaction where silica and
alumina-rich materials react with an alkaline solution to form a polymeric structure. This
process proceeds at near-ambient temperatures, which is advantageous for minimizing
energy consumption in space. The innovation lies in refining this geopolymerization
process to drastically reduce the required curing time and water usage. Given that water
is an extremely precious resource in space, minimizing its consumption dramatically
enhances the sustainability of autonomous manufacturing activities on the Moon. By
strategically embedding unidirectional carbon fibers, the resulting composite material
exhibits high tensile strength and rigidity in specific directions, making it ideal for
shielding inhabitants from lunar radiation and micrometeoroid impacts.



Background and Industry Context

Lunar exploration and the establishment of future lunar bases represent a significant
objective for both national space agencies and private enterprises worldwide. However,
the immense cost of transporting construction materials from Earth poses one of the
greatest barriers to sustainable lunar operations. Consequently, the development of in-
situ resource utilization (ISRU) manufacturing technologies that leverage local lunar
resources has become an urgent priority. While research on using regolith as a
construction material has been ongoing, approaches that enhance structural strength
and reliability through composite materials like carbon fibers, as demonstrated in this
study, are crucial for realizing safer and more durable lunar habitats. This technology
significantly reduces reliance on Earth-based resupply and is pivotal for improving the
economic feasibility and sustainability of space exploration.

Strategic Significance and Outlook

This in-space manufacturing technology, combining unidirectional carbon fibers with
regolith simulants, promises to dramatically reduce the transportation costs associated
with lunar structural construction. Furthermore, it paves the way for resource-based
construction for deep space missions where Earth-supplied materials are prohibitively
expensive or impractical. Future research will need to validate this process with actual
lunar regolith, assess long-term durability, and address the automation and scale-up of
manufacturing. The successful establishment of this technology is expected to form a
cornerstone for enabling a permanent human presence on the Moon and opening new
frontiers in space infrastructure development.

Source: https://www.mdpi.com/2079-6439/14/9/100

Collected: August 28, 2026 | Automated Research System (Gemini API)

https://www.mdpi.com/2079-6439/14/9/100


#10 Japan's MMX Mission to Mars Moons Expected to
Boost Domestic Space Technology Industry, Including
Robotics, New Materials, and AI

OVERVIEW

Japan's Martian Moons eXploration (MMX) mission is poised to significantly stimulate

the domestic space technology industry, particularly in robotics, new materials,

communication technologies, and artificial intelligence. Led by JAXA, this sample

return mission from Mars' moons aims to showcase Japan's technological prowess
globally, creating new opportunities for manufacturers of spacecraft, electronics,

software, and specialized materials. It is a critical step in strengthening Japan's role in

the international space development race.
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Key Findings

Japan's Martian Moons eXploration (MMX) mission is projected to provide a substantial
boost to the domestic space technology industry, fostering advancements across diverse
fields such as robotics, novel materials development, advanced communication
technologies, and artificial intelligence (AI). This ambitious mission, spearheaded by the
Japan Aerospace Exploration Agency (JAXA), aims to achieve the challenging goal of
returning samples from one of Mars' moons (Phobos or Deimos). The success of MMX is
expected to unequivocally demonstrate Japan's high technological capabilities to the
international community, simultaneously generating new business opportunities and
incentivizing technological development for related manufacturing sectors, software
developers, and specialized materials suppliers.

Mission Details and Technical Contributions

Scheduled for launch in the late 2020s, the MMX mission represents a culmination of
Japan's space exploration expertise. Its primary objectives are to investigate the origin
and evolution of Mars' moons and to unravel the mechanisms of planetary formation in
the solar system. Achieving these goals requires a highly advanced robotic probe
capable of landing on a Martian moon, collecting surface samples, and executing a
complex return journey to Earth. This intricate sequence will drive innovation in
numerous technical areas:

Robotics: Development of exploration robots with sophisticated remote control and
autonomous decision-making capabilities. Precision sample collection in microgravity
is a world-leading challenge.

New Materials Development: Creation of specialized alloys, composite materials,
and electronic components for lightweighting, radiation hardening, and thermal
resistance of the probe. Reliable materials capable of enduring long-term operation in
deep space environments are crucial.

Communication Technology: Development of highly efficient and reliable
communication systems to bridge the vast distances between Mars and Earth. Further
evolution of deep-space network technologies is anticipated.



Artificial Intelligence: Application of AI for autonomous navigation, obstacle
avoidance, real-time scientific data analysis, and emergency response across various
mission phases. This enhances mission success rates and reduces operational costs.

Background and Industry Context

In recent years, space development has transitioned from an era primarily driven by
national agencies to a 'NewSpace' era with significant private sector involvement. In this
context, large-scale scientific missions like MMX are not merely academic endeavors but
are crucial for establishing national technological superiority and demonstrating
leadership in international collaborative ventures. Japan's space industry has garnered
global recognition for its sample return technologies, honed through missions like
'Hayabusa,' and its precise robotics capabilities. The MMX mission is expected to further
enhance these strengths and generate positive ripple effects throughout the domestic
economy through cross-sector technological advancements.

Strategic Significance and Outlook

The successful execution of the MMX mission will not only provide long-term growth
opportunities for Japan's space technology industry but also solidify Japan's position
within the international space exploration community. Technologies developed for MMX
are expected to contribute to more ambitious future space development projects,
including lunar base construction, asteroid exploration, and human missions to Mars.
From the perspective of in-space manufacturing and resource utilization, samples
returned from Mars' moons could offer invaluable insights for new material development
and sustainable space activities, presenting numerous 'interesting' discoveries for
materials scientists and engineers alike.

Source: https://itbusinesstoday.com/ja/industrial-tech/aerospace/japans-mars-sample-mission-could-
boost-space-technology-industry/
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#11 Astroscale Partners with SKY Perfect JSAT,
Securing ¥800 Million to Lead Sustainable Space
Environment through On-Orbit Services

OVERVIEW

Astroscale, a leader in on-orbit services and space debris removal, has announced a

strategic partnership with SKY Perfect JSAT, securing an ¥800 million ($5.4 million)

capital injection. This collaboration will significantly accelerate Astroscale's

development and commercialization of its 'Inspect, Service, and Remove' capabilities,

aiming to establish a sustainable space environment and drive the burgeoning new

space economy through satellite life extension and debris mitigation.
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Key Findings

Astroscale, a globally recognized leader in space debris removal and on-orbit services,
has announced a strategic partnership with SKY Perfect JSAT, with an anticipated capital
injection of approximately ¥800 million ($5.4 million). This collaboration is set to
significantly accelerate Astroscale's technological development and business expansion
in its comprehensive suite of on-orbit services: Inspect, Service, and Remove. The
company is increasingly positioning itself as a central figure driving the sustainable
development of the space environment and the overall growth of the space economy.

Technical and Business Details

Astroscale's on-orbit services are structured around three core pillars:

Inspect: This involves sophisticated remote inspection technologies to meticulously
assess the condition of satellites in orbit, identifying anomalies or damage. This
capability enhances operational efficiency and enables proactive maintenance for
orbital assets.

Service: Astroscale provides life-extension services for existing and aging satellites,
including refueling, orbital adjustments, functional upgrades, and repairs. This
maximizes the value of expensive satellite assets and reduces the need for new
launches.

Remove: This critical service focuses on safely de-orbiting defunct satellites and
space debris, ensuring the safety of future space activities. Debris removal is an
urgent imperative as orbital congestion continues to worsen.

The partnership with SKY Perfect JSAT holds strategic importance, particularly for
strengthening the provision of these services to satellite operators in Japan and the
broader Asia-Pacific region, thereby accelerating market penetration. The ¥800 million
funding is expected to be allocated towards research and development of next-
generation service technologies and enhancing operational infrastructure.



Background and Industry Context

Earth's orbital environment is becoming increasingly congested with thousands of
operational satellites and millions of pieces of space debris, escalating the risk of
collisions with the continuous increase in new satellite launches. This situation poses a
severe threat to future space activities. On-orbit service providers like Astroscale are
essential to offering concrete solutions to this problem and ensuring the long-term
sustainability of space utilization. International space agencies and governments are also
intensifying efforts to mitigate the space debris issue, actively seeking partnerships with
the commercial sector. Astroscale's business model treats space not merely as a frontier
but as a valuable 'resource' that requires active preservation for long-term use.

Strategic Significance and Outlook

The partnership with SKY Perfect JSAT and the associated funding represent a crucial
step for Astroscale to solidify its leadership in the burgeoning on-orbit services market.
The company's technologies contribute to optimizing satellite operational costs,
enhancing mission flexibility, and, most importantly, mitigating the risks posed by space
debris. This will enable more entities, both commercial and governmental, to utilize
space with greater confidence, fostering further growth in the overall space economy. In
the future, Astroscale is expected to expand its service offerings to include in-orbit
assembly, manufacturing, and recycling, contributing to the establishment of a truly
sustainable space infrastructure. Astroscale's initiatives serve as a leading example of
balancing environmental stewardship with commercial development in space
exploration.

Source: https://www.hrpro.co.jp/miraii/post-4620/
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#12 Planet Ventures Makes Strategic Investment in
Starcloud, a Pioneer in Space-based AI Data Centers,
Following $250M Series A Extension

OVERVIEW

Planet Ventures announced a strategic investment in Starcloud, a pioneer in space-

based AI data centers aiming to deploy large-scale computing infrastructure in orbit

to support AI and high-performance computing (HPC) demands. Starcloud previously

secured a $250 million Series A extension from investors including NVIDIA, with funds
directed towards expanding manufacturing/engineering capabilities and developing

larger spacecraft for orbital computing. This investment solidifies Starcloud's position

in the rapidly expanding space computing market.
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Key Findings

Planet Ventures has announced a strategic investment in Starcloud, a pioneering
company dedicated to developing space-based AI data centers. This investment
supports Starcloud's ambitious objective of deploying extensive computing
infrastructure in orbit to meet the burgeoning demands for Artificial Intelligence (AI) and
High-Performance Computing (HPC) in space. Starcloud has already secured a significant
$250 million Series A extension round from a consortium of investors, notably including
NVIDIA, with these funds earmarked for a substantial expansion of its manufacturing and
engineering capacities, alongside the development of larger spacecraft designed to host
more extensive orbital computing systems.

Technical and Business Details

Starcloud's vision revolves around establishing a network of high-performance data
centers in Low Earth Orbit (LEO) to conduct direct data processing in space. This
capability is expected to enable near real-time analysis of the colossal amounts of data
generated by Earth observation satellites and other orbital assets, thereby dramatically
reducing the volume of data that needs to be downlinked to Earth. This technology
offers several advantages: it enhances autonomous decision-making in space and
mitigates the physical constraints (land, power, cooling) and security risks associated
with terrestrial data centers. The $250 million funding will be strategically allocated to
several key areas:

Expansion of Manufacturing and Engineering Capabilities: Investing in facilities
and personnel to efficiently and scalably produce hardware for orbital data centers.

Development of Next-Generation Spacecraft: Designing and constructing larger
space platforms capable of accommodating high-density computing modules and
enduring long-term orbital operations, which necessitates advanced thermal
management systems and radiation-hardening technologies.

AI and HPC Workload Optimization: Developing AI algorithms and software
tailored for the space environment, and integrating systems to maximize HPC
performance in orbit.



Background and Industry Context

The demand for AI and HPC is experiencing exponential growth globally, raising
concerns about processing capacity limits and environmental impact. Space-based data
centers are emerging as an innovative solution to these challenges, attracting numerous
companies into the sector. For instance, Axiom Space and Kepler Communications have
already launched operational orbital data center nodes, while SpaceX and Nvidia are
collaborating on the 'Starmind AI1' orbital AI supercomputer, slated for launch in 2027.
Planet Ventures' investment in Starcloud reflects a strategic move to secure an early
stake in this increasingly competitive market. Enhanced AI processing capabilities in
space hold the potential to revolutionize diverse applications, including Earth
observation, weather forecasting, disaster monitoring, defense, and deep space
exploration.

Strategic Significance and Outlook

With strategic investment from Planet Ventures and the $250 million Series A extension,
Starcloud is poised to further consolidate its position as a pioneer in space-based AI data
centers. The company's technology is set to become a vital infrastructure for accelerating
the growth of the space economy and redefining the data frontier between Earth and
space. Upcoming milestones include prototype demonstrations, the launch of larger
spacecraft, and the full-scale deployment of commercial services. This technology
promises to elevate humanity's utilization of space to the next level by maximizing the
power of AI in orbit, remaining a focal point of interest for researchers, engineers, and
investors alike.

Source: https://www.newsfilecorp.com/release/311787/Planet-Ventures-Announces-Strategic-Investment-
in-Starcloud-a-Pioneer-in-Spacebased-AI-Data-Centers
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#13 EPC Space Unveils Three Rad-Hard GaN Transistors
for Spacecraft Processors, Delivering 101A Continuous
Current

OVERVIEW

EPC Space has launched three new low-voltage, radiation-hardened Gallium Nitride

(GaN) transistors specifically designed for high-current power conversion around

processors and accelerators in spacecraft. These GaN devices are rated for 15V, 25V,

and 40V, capable of handling 101A of continuous current, and feature over 1 Mrad
total ionizing dose (TID) tolerance with high neutron immunity. This represents a

significant technological leap in enhancing the reliability and efficiency of electronic

systems in extreme space environments.

Published August 20, 2026  IN Electronics & Design  UK



IN DEPTH

Key Findings

EPC Space has introduced three new low-voltage, radiation-hardened Gallium Nitride
(GaN) transistors, engineered specifically for high-current power conversion applications
surrounding high-performance processors and accelerators in spacecraft. These
innovative GaN devices boast continuous current capabilities of up to 101A at 15V, 25V,
and 40V ratings, while simultaneously offering robust total ionizing dose (TID) tolerance
exceeding 1 Mrad (100 kGy) and high neutron immunity. This launch signifies a critical
advancement set to dramatically improve the reliability and efficiency of electronic
systems operating in the unforgiving space environment.

Technical Details and Performance

The newly unveiled GaN transistors offer superior switching speeds, lower on-resistance,
and higher power density compared to conventional silicon-based semiconductors.
These characteristics translate into enhanced efficiency for power conversion systems
and reduced heat generation, thereby alleviating the thermal management burden on
spacecraft. A paramount feature is their radiation hardness. Space is an environment
saturated with intense radiation from solar flares, galactic cosmic rays, and the Van Allen
belts. This radiation can cause total ionizing dose (TID) damage and single-event effects
(SEE) in electronic components, leading to malfunction or failure. EPC Space's GaN
devices, with their >1 Mrad TID tolerance and high neutron immunity, are designed to
operate with exceptional reliability for extended periods in deep space missions and
high-orbit satellites. This level of radiation hardness contributes to the miniaturization
and weight reduction of electronic components that traditionally required heavy
shielding, consequently improving spacecraft payload capacity and fuel efficiency. The
products are designated as EPC7006 (15V), EPC7008 (25V), and EPC7019 (40V).



Background and Industry Context

The space industry is witnessing an accelerating demand for more complex and higher-
performance electronic systems to support advanced AI processing, high-speed
communications, and deep space exploration. These systems require not only significant
computational power but also robust resilience against the harsh space environment.
Gallium Nitride (GaN) technology has emerged as a promising next-generation
semiconductor material, capable of surpassing the physical limits of silicon technology.
Specifically, space-grade GaN devices promise to deliver smaller, lighter, and more
efficient power delivery solutions, potentially revolutionizing spacecraft design. The
development of radiation-hardened GaN devices exemplifies two major trends in the
space industry: the pursuit of higher computational speed and enhanced environmental
robustness for space electronics.

Strategic Significance and Outlook

EPC Space's radiation-hardened GaN transistors are expected to become core
components in the power systems of next-generation spacecraft and satellites. This will
lead to improvements in overall performance, reliability, and lifespan of space vehicles,
enabling more ambitious space missions. For example, their adoption is anticipated in
power-intensive and high-reliability applications such as orbital data centers and Mars
exploration rovers. Further advancements and cost reductions in GaN technology are
predicted to redefine the standards for electronics across the space industry, playing a
decisive role in expanding humanity's reach and capabilities in space. This technology is
a crucial enabler for accelerating the advent of the AI computing era in space.

Source: https://www.inelectronics.co.uk/epc-space-targets-processor-rails-with-rad-hard-gan/
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#14 JAXA's Integrated Biobank ibSLS for Spaceflight
Research Begins Full Operations, Accelerating Space
Medicine and Disease Research

OVERVIEW

JAXA announced the full operational launch of ibSLS, an integrated biobank designed

to unlock new discoveries from spaceflight research. This biobank will collect and

manage data and biological samples from 'Kibo' mouse space missions, accelerating

research in space medicine, aging, and human disease. It provides a crucial
foundation for comprehensively analyzing the effects of the space environment on

biological systems, with potential implications for terrestrial health issues.
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IN DEPTH

Key Findings

The Japan Aerospace Exploration Agency (JAXA) has announced that ibSLS, an integrated
biobank specifically designed to foster new discoveries from spaceflight research, has
commenced full operations. This biobank is tasked with the centralized collection and
management of invaluable data and biological samples (such as tissues and blood)
obtained from mouse space missions conducted in the 'Kibo' module of the International
Space Station (ISS). The full activation of ibSLS aims to significantly accelerate research in
space medicine, aging studies, and the elucidation of various human diseases, serving as
a critical foundation for a deeper, comprehensive understanding of how the space
environment impacts biological systems.

Functions of ibSLS and Research Impact

ibSLS (Integrated Biobank for Space Life Science) is more than just a storage facility for
biological samples; it is an advanced system that integrally manages diverse types of
information, including genetic analysis data, physiological data, and imaging data. It
provides a comprehensive platform to analyze how complex factors inherent in
spaceflight — such as microgravity, radiation, and enclosed environment stress —
influence gene expression, cellular function, tissue structure, and systemic physiological
functions in organisms. For example, mouse habitation missions in Kibo have provided
detailed observations of spaceflight-specific physiological responses, including bone
density loss, muscle atrophy, altered immune function, and neurobehavioral changes. By
making these biological samples and data accessible to researchers worldwide, ibSLS
facilitates the elucidation of life phenomena under extreme conditions that are difficult
to replicate on Earth. Notably, these findings have high relevance to terrestrial diseases
such as osteoporosis, sarcopenia, and immunodeficiency associated with aging,
suggesting that advancements in space medicine research could lead to new treatments
and preventive measures for health problems on Earth.



Background and Industry Context

With the increasing duration of astronaut missions, assessing and mitigating health risks
posed by the space environment to the human body has become an urgent priority.
JAXA has actively promoted biological science research in space, collaborating with
international partners such as NASA and ESA. Biobanks are indispensable infrastructure
for efficiently managing the vast amounts of data collected from such large-scale
research projects and for facilitating data sharing and collaboration among multiple
research groups. The establishment of ibSLS demonstrates Japan's strong commitment
to asserting international leadership in space life science research and providing a
foundation for safe and sustainable human expansion into space. Furthermore, drug
discovery research in space is also gaining momentum, with microgravity enabling highly
precise protein crystallization for drug target identification, thereby boosting
advancements in space biotechnology.

Strategic Significance and Outlook

With ibSLS now fully operational, JAXA is expected to further strengthen Japan's
presence in space life science research and expand its role as a hub for international
collaborative research. Moving forward, JAXA aims to integrate biological samples and
data from even more diverse space missions, utilizing big data analytics and AI
technologies to gain a deeper understanding of life's adaptive mechanisms in the space
environment. These insights have the potential to contribute to health risk management
for long-duration human missions to the Moon and Mars, space food development, and
the development of treatments for intractable diseases on Earth. ibSLS will undoubtedly
open new horizons in both terrestrial and extraterrestrial biological sciences and
medicine from the unique research field of space.

Source: https://humans-in-space.jaxa.jp/en/
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#15 SpaceX Starfall Cargo Ship Accelerates
Microgravity Drug Manufacturing, Promising
Subcutaneous Cancer Therapies

OVERVIEW

SpaceX's new cargo transport spacecraft, 'Starfall,' debuted in June 2026, intensifying

focus on microgravity pharmaceutical manufacturing. Drugs crystallized in space are

expected to form more uniform structures, potentially leading to patient-friendly

formulations like subcutaneous injections for cancer treatments. This advancement
could revolutionize terrestrial pharmaceutical technology, enhancing the speed and

efficiency of new drug development.

Published August 27, 2026  The Pharmaceutical Journal  UK



IN DEPTH

Key Findings

The successful maiden flight of SpaceX's new cargo transport spacecraft, 'Starfall,' in June
2026 has significantly heightened interest within the pharmaceutical industry regarding
the potential for drug manufacturing in microgravity environments. Pharmaceuticals
crystallized in space are anticipated to form exceptionally uniform and high-purity
crystalline structures, a feat difficult to achieve on Earth. This breakthrough is particularly
promising for high-molecular-weight drugs, such as cancer therapeutics, as it could
enable the development of patient-friendly subcutaneous injection formulations,
substantially improving drug delivery efficiency and patient quality of life.

Technical and Clinical Details

The primary advantage microgravity offers to pharmaceutical manufacturing lies in the
elimination of gravitational effects on crystal growth. On Earth, gravity-induced
sedimentation and convection often lead to non-uniform crystal formation. In space,
however, these influences are absent, allowing for the growth of larger and more perfect
crystals. These 'more uniform crystals' carry significant clinical and business implications:

Enhanced Formulation Stability: High-purity, uniform crystals improve drug
stability, enabling longer shelf lives.

Improved Administration Convenience: Especially for protein-based drugs, the
ability to produce highly concentrated and stable liquid formulations facilitates a shift
from predominantly intravenous infusions to subcutaneous injections. This
dramatically enhances patient convenience, freeing them from lengthy hospital
administrations and enabling self-injection at home. For example, many current
antibody therapies for cancer require several hours of IV infusion, and subcutaneous
options would significantly reduce patient burden.

Accelerated Drug Discovery: More accurate analysis of protein crystal structures
enhances the precision of drug target identification, contributing to more efficient
and faster new drug development.

Reduced Side Effects: Higher purity drugs also inherently carry the potential for
reduced side effects caused by impurities.



Commercial cargo spacecraft like Starfall are dramatically expanding opportunities for
pharmaceutical companies to access microgravity environments for experimentation and
manufacturing.

Background and Industry Context

The concept of drug manufacturing in space has existed since the Apollo era, but high
costs and limited access methods were persistent barriers. However, the dramatic
reduction in launch costs driven by the rise of private space companies like SpaceX,
coupled with the availability of commercially accessible platforms such as the 'Kibo'
module on the ISS, has accelerated the practical application of this field. The
pharmaceutical industry is showing keen interest in new market opportunities and the
potential for innovative formulation development that is challenging on Earth. Research
into drug discovery in microgravity is also being supported by the development of
related infrastructure, such as JAXA's fully operational integrated biobank, ibSLS. This
trend indicates that space is establishing itself not merely as a site for scientific
exploration but as a frontier of 'space industry' that delivers direct value to terrestrial
sectors.

Strategic Significance and Outlook

The advent of commercial cargo transport solutions like Starfall is a crucial milestone
towards the practical implementation of microgravity pharmaceutical manufacturing. It is
anticipated that pharmaceutical companies will further accelerate their investment in
space-based R&D and manufacturing. In the long term, the construction of specialized
drug manufacturing facilities in LEO, leading to the regular production of specific high-
value drugs in space, is a distinct possibility. This promises improved drug accessibility,
optimized manufacturing costs (through the establishment of mass production
techniques), and the emergence of new pharmaceuticals with the potential to
revolutionize terrestrial therapies. Space-based drug manufacturing is no longer just a
scientific experiment but a business opportunity that could fundamentally transform
global healthcare, meriting close attention to its ongoing development.

Source: https://pharmaceutical-journal.com/article/feature/next-frontier-crystallising-the-future-of-
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#16 NASA's Neil Gehrels Swift Observatory Falls from
Orbit After Civilian Rescue Mission Fails

OVERVIEW

NASA's Neil Gehrels Swift Observatory is reported to be falling uncontrollably from

orbit after a private rescue mission by Katalyst Space encountered technical

difficulties and failed. This incident highlights the complex challenges and reliability

issues in current on-orbit servicing technologies, crucial for protecting existing space

infrastructure and preventing space debris. It underscores the renewed importance of

extending the lifespan of high-value scientific assets and mitigating debris

generation.

Published August 27, 2026  Science News  USA



IN DEPTH

Key Findings

Reports indicate that NASA's Neil Gehrels Swift Observatory is uncontrollably descending
from orbit, following the failure of a private rescue mission launched by Katalyst Space to
save it. This incident starkly underscores the inherent complexities and reliability
challenges in the current state of 'on-orbit servicing' technologies, which are vital for
repairing and maintaining high-value space assets during their operational lives. The
failure serves as a poignant reminder of the urgent need for enhanced technological
development to prevent the proliferation of space debris and safeguard existing orbital
infrastructure.

Mission Details and Technical Challenges

The Neil Gehrels Swift Observatory, launched in 2004, is a multi-wavelength space
telescope that has significantly contributed to studying the most explosive phenomena
in the universe, particularly gamma-ray bursts. Its immense scientific contributions
prompted efforts to maintain or raise its orbit before its operational life prematurely
ended due to an unrecoverable orbital decay. However, due to a propulsion system
malfunction and attitude control issues, the observatory began to gradually lose altitude.
Katalyst Space's rescue mission aimed to dock with the observatory and either reactivate
its propulsion system or attach a new propulsion module for an orbital reboost. Despite
these intentions, the mission encountered unforeseen technical hurdles, including
precision rendezvous maneuvers, complexities of the docking mechanism, and the
intricate nature of robotic arm operations in space, ultimately failing to achieve its
objectives.



Background and Industry Context

In recent years, 'on-orbit servicing' — which includes extending the life of high-value
space assets and de-orbiting defunct satellites — has rapidly evolved as a crucial sector
for ensuring the sustainability of the space economy. Investment and technological
development in this area are vibrant, with companies like Astroscale developing debris
removal and satellite inspection/repair services. However, the failure of the Swift
Observatory rescue mission illustrates the profound difficulty of servicing existing
satellites not originally designed for such operations. From a space traffic management
perspective, the uncontrolled descent of a large satellite poses a potential debris hazard,
making it an international concern. This incident emphasizes the critical importance of
incorporating 'servicing-friendly design' into future satellite architectures from the
outset.

Strategic Significance and Outlook

The failed rescue mission for the Swift Observatory highlights the necessity for further
research and development in on-orbit servicing technologies, demanding more robust
and reliable systems. Moving forward, technology companies and space agencies will
likely need to enhance their capabilities in autonomous docking, precise robotic
manipulation, and flexible mission planning to adapt to unpredictable scenarios.
Although a regrettable outcome, this failure should serve as a valuable learning
experience at the frontier of space technology, accelerating the evolution of on-orbit
services. It is anticipated that industry-wide efforts will intensify to ensure that expensive
scientific instruments can complete their intended lifespans without becoming debris,
thereby fostering sustainable space utilization.

Source: https://www.sciencenews.org/article/swift-space-telescope-failed-rescue
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#17 NASA and Northrop Grumman Successfully
Complete Cygnus XL Reboost, Raising ISS Orbit by 4.2
km

OVERVIEW

NASA and Northrop Grumman have successfully completed an orbital reboost of the

International Space Station (ISS) using the Cygnus XL cargo spacecraft. The Cygnus XL

fired its thrusters for 20 minutes and 43 seconds, raising the ISS's orbit by

approximately 4.2 kilometers. This maneuver was performed as a phasing adjustment
in preparation for the upcoming Progress 96 launch in early September,

demonstrating essential precision orbital maintenance for stable ISS operations.
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IN DEPTH

Key Findings

NASA and Northrop Grumman have announced the successful completion of an orbital
reboost maneuver for the International Space Station (ISS), utilizing the commercial
Cygnus XL cargo spacecraft. The Cygnus XL fired its thrusters for a precise duration of 20
minutes and 43 seconds, successfully elevating the ISS's orbit by approximately 4.2
kilometers. This precise orbital adjustment is critical for the long-term safe operation of
the space station and is indispensable for upcoming resupply and crewed missions.

Technical and Operational Details

The ISS, while orbiting in Low Earth Orbit, gradually loses altitude due to a slight drag
from Earth's residual atmosphere and activities within its microgravity environment.
Therefore, regular orbital maintenance (reboosts) is essential. For this particular reboost,
Northrop Grumman's Cygnus XL resupply vehicle played a crucial role. Leveraging its
powerful propulsion system, the Cygnus XL executed a thruster burn at a specified time
and duration, increasing the ISS's orbital energy. The precise burn time of 20 minutes
and 43 seconds was based on meticulous orbital mechanics calculations. This action
resulted in an average altitude increase of about 4.2 kilometers, bringing the ISS back to
its planned orbital parameters. This specific reboost was conducted as a 'phasing'
adjustment in anticipation of the scheduled launch of the Russian Progress 96 resupply
spacecraft in early September. Phasing refers to the maneuver of precisely aligning the
orbital positions and velocities of the ISS and an approaching spacecraft to enable safe
and efficient rendezvous and docking. Such precise orbital control capabilities underpin
the foundation of international space cooperation.



Background and Industry Context

Since its initial launch in 1998, the ISS has served for over 25 years as a symbol of
humanity's permanent presence in space, functioning as a platform for scientific
research, technological demonstration, and international collaboration. Its operation
requires diverse support, including resupply, crew transportation, and orbital
maintenance. Commercial spacecraft like the Cygnus resupply vehicle were developed as
part of NASA's strategy to reduce ISS operational costs by leveraging private
partnerships and fostering a new space transportation industry. This recent success
further demonstrates the indispensable role commercial spaceflight services play in ISS
operations, certifying the reliability and maturity of commercial activities in Low Earth
Orbit. It also reinforces the importance of overall on-orbit servicing technologies,
particularly for debris collision avoidance and life extension.

Strategic Significance and Outlook

The success of this ISS orbital reboost strengthens the foundation for the International
Space Station's continued safe operation into the 2030s and its ongoing scientific and
technical missions. Collaboration with commercial partners like Northrop Grumman will
remain critical for ISS operations, fostering the growth of the commercial space sector.
Furthermore, advancements in orbital maintenance technologies provide vital insights
for the construction of future, long-duration space infrastructure, such as commercial
space stations and lunar orbital platforms like Gateway. Precision flight management
technologies in space are expected to become increasingly vital for addressing the
growing challenges of space traffic and debris, and for maintaining a sustainable space
environment.

Source: https://www.nasa.gov/blogs/spacestation/2026/08/27/nasa-northrop-grumman-complete-
cygnus-xl-space-station-reboost/
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#19 Expert Committee Launched for Space Solar Power
Standardization, Accelerating Innovation with Chinese
Company Participation

OVERVIEW

An expert committee has been established to accelerate the standardization of Space

Solar Power Satellite (SSPS) technology. This working group includes technical

representatives from Shanghai Oriental Space Computing Technology Co., a leading

industrial platform company in space computing. The standardization efforts will
focus on space solar cells, PV module structures, space energy system integration, in-

orbit performance testing, and long-term reliability assessment, aiming to

commercialize SSPS and foster international collaboration.
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IN DEPTH

Key Findings

An expert committee has been officially launched to accelerate the standardization of
Space Solar Power Satellite (SSPS) technology. This working group notably includes
technical representatives from Shanghai Oriental Space Computing Technology Co., a
prominent Chinese industrial platform company specializing in space computing. The
initiative aims to propel the practical implementation and technological innovation of
SSPS under a framework of international cooperation. Standardization is deemed
essential for enhancing the efficiency of space solar cells, optimizing module structures,
streamlining system integration, and ensuring long-term reliability of SSPS systems.

Technical and Standardization Details

Space Solar Power Satellite (SSPS) is a visionary concept involving large solar arrays
positioned in Earth orbit to generate electricity, which is then beamed wirelessly (via
microwaves or lasers) to Earth. This technology holds immense promise as a stable
source of clean energy, unaffected by terrestrial weather patterns or diurnal cycles. The
standardization efforts of this new committee will focus on the following key areas:

Space Solar Cells: Standardizing specifications and test methods for solar cells that
achieve both high conversion efficiency and radiation hardness.

PV Module Structures: Developing design guidelines for module structures
optimized for lightweightness, deployability, durability, and thermal management.

Space Energy System Integration: Establishing interface standards for power
generation, transmission, and power management within spacecraft systems.

In-Orbit Performance Testing: Standardizing methods for evaluating and verifying
performance under actual space environmental conditions.

Long-Term Reliability Assessment: Defining criteria for ensuring the reliability of the
entire system to withstand decades of operation.

The participation of companies like Shanghai Oriental Space Computing Technology Co.
from China is crucial for facilitating diverse technical perspectives and building a
collaborative framework aimed at future international standard adoption. This company,
with its significant presence in space-based data centers and computing, is expected to
contribute to optimizing energy supply systems through synergy with SSPS.



Background and Industry Context

Addressing global energy challenges and climate change is an urgent international
priority, driving the demand for clean energy sources. Space Solar Power has been
researched for decades as a potential solution, but formidable development costs,
technical hurdles (e.g., lightweighting, power transmission efficiency, in-orbit assembly),
and difficulties in achieving international consensus have hindered its practical
implementation. This new standardization initiative is a critical step towards overcoming
these barriers and establishing SSPS as a viable energy solution. China, in particular, has
been actively investing in SSPS technology, with ambitions for large-scale deployment by
2030, intensifying both international competition and cooperation. Standardization is
indispensable for ensuring interoperability among technologies and components from
different nations, enabling the efficient construction of large-scale SSPS systems.

Strategic Significance and Outlook

The establishment of the SSPS standardization expert committee will significantly
advance the commercialization and practical deployment of space solar power
technology. By establishing standards, development costs will be reduced, technical risks
mitigated, and supply chains streamlined, making SSPS development more accessible to
a broader range of companies and nations. In the long term, SSPS could become one of
Earth's primary power sources, envisioning a future where space functions as an 'energy
factory.' This not only supports terrestrial sustainability but also holds the potential to
play a crucial role as a power source for future deep space missions, such as lunar bases
and Mars exploration, making it a highly attractive frontier for materials scientists, energy
engineers, and space system developers.

Source: #
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#20 EPC Space Unveils Rad-Hard Linear Regulators
Utilizing eGaN HEMTs, Enhancing Spaceflight System
Lightweighting and Reliability

OVERVIEW

EPC Space has introduced a technology to mitigate ionizing radiation degradation in

linear regulators by employing eGaN HEMTs (High Electron Mobility Transistors).

Because eGaN HEMTs inherently lack the radiation-vulnerable gate oxide found in

silicon MOSFETs, they possess superior radiation hardness in spaceflight systems. This
innovation significantly reduces the need for heavy radiation shielding,

simultaneously enabling system lightweighting and improved reliability, marking a

major advancement for spacecraft design.
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IN DEPTH

Key Findings

EPC Space has unveiled a groundbreaking technology that effectively mitigates the
degradation of linear regulators caused by ionizing radiation, by leveraging eGaN HEMTs
(enhanced Gallium Nitride High Electron Mobility Transistors). The core advantage of this
innovation lies in the intrinsic radiation hardness of eGaN HEMTs, which do not possess
the radiation-vulnerable gate oxide structure found in conventional silicon MOSFETs. This
significantly reduces the need for heavy and bulky local radiation shielding, thereby
simultaneously enabling substantial system lightweighting and enhanced reliability for
spacecraft, marking a major breakthrough in next-generation space hardware design.

Technical Details and Radiation Hardness

Linear regulators are critical components for providing stable power to spacecraft
electronics, but they are highly susceptible to degradation from ionizing radiation
(protons, electrons, heavy ions, etc.) in space, potentially leading to reduced voltage
regulation accuracy or complete failure. Traditional silicon MOSFET-based linear
regulators are vulnerable to radiation-induced degradation, wherein charge trapping in
the gate oxide layer causes threshold voltage shifts and performance degradation. In
contrast, GaN-based eGaN HEMTs, due to their structural characteristics, lack a gate
oxide; instead, a metal-nitride interface serves as the gate. This fundamental difference
bestows eGaN HEMTs with intrinsic radiation hardness, significantly improving their
robustness against total ionizing dose (TID) and single-event effects (SEE). This superior
radiation hardness allows spacecraft designers to substantially reduce or even eliminate
the heavy shielding materials, such as lead or aluminum, that were previously mandatory.
Consequently, it leads to a significant reduction in spacecraft mass, directly contributing
to lower launch costs and increased payload capacity. The reduction in shielding also
enhances component placement flexibility and simplifies system thermal management.



Background and Industry Context

The space industry is rapidly advancing towards the development of smaller, lighter, and
more functional satellites and spacecraft. This trend necessitates not only higher
performance from electronic components but also robust reliability in the harsh space
environment. GaN semiconductors, recognized for their excellent power conversion
efficiency and potential for miniaturization, have garnered significant attention as next-
generation power electronics materials, with active development of space-grade
products in recent years. While conventional radiation-hardened components have
historically been expensive and difficult to procure, the advent of eGaN HEMTs expands
the options for high-performance, radiation-hardened power devices, dramatically
increasing spacecraft design flexibility. This technology serves as a critical foundation for
realizing the higher-power, more reliable electronic systems required for in-space AI
computing, high-speed communications, and deep space exploration.

Strategic Significance and Outlook

The radiation-hardened linear regulator technology utilizing eGaN HEMTs announced by
EPC Space has the potential to fundamentally transform spaceflight system design
principles. This technology is expected to see widespread adoption across a broad range
of space applications, from CubeSats to large satellites, human-crewed spacecraft, and
Mars exploration rovers. The combined benefits of system lightweighting and enhanced
reliability will not only reduce launch costs but also enable extended mission durations
and the execution of more complex and higher-risk missions. The continued maturation
and proliferation of GaN technology are anticipated to redefine the standards for
electronic components across the entire space industry, playing a decisive role in
expanding the frontiers of space activity.

Source: https://epc.space/2026/08/mitigation-of-ionizing-radiation-degradation-in-linear-regulators-
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#21 Japanese Space Tech Startup Letara Raises $16M in
Pre-Series A Funding to Expand into Larger Hybrid
Rocket Systems for Space and Defense Markets

OVERVIEW

Japanese space startup Letara has successfully raised $16 million (approximately 2.6

billion yen) in Pre-Series A funding to expand its hybrid rocket technology beyond

small satellite thrusters. This investment will accelerate the development of larger

rocket systems, targeting broader space, defense, and security markets. The move
positions Letara to capitalize on Japan's growing space industry and address diverse

launch needs, marking a strategic step towards enhancing its global competitiveness.
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Key Findings

Letara, a Japanese space technology startup, has secured $16 million (approximately 2.6
billion yen) in a Pre-Series A funding round. This significant investment is earmarked for
the accelerated development of hybrid rocket systems, enabling the company to expand
its operations beyond its initial focus on small satellite thrusters into the more expansive
markets of larger rocket systems for space, defense, and security applications.

Technical and Product Details

Letara's core technology revolves around hybrid rocket systems, which combine solid
fuel with a liquid oxidizer. This approach offers potential advantages in terms of safety
and throttleability, distinguishing it from conventional solid or liquid propellant rockets.
Leveraging its expertise gained from developing propulsion systems for small satellites,
Letara is now scaling up its efforts to create higher-thrust systems. The company
envisions modular rocket technologies capable of supporting a wide range of mission
profiles, including payload transportation to geostationary orbit, rapid satellite
deployment for defense purposes, and security missions in space. The hybrid engine
design promises enhanced reliability and reduced operational complexity compared to
some traditional rocket architectures.

Background and Industry Context

The Japanese space industry has experienced rapid growth recently, driven by robust
government support and an influx of private sector innovation. This surge is fueled by
the increasing demand for micro-satellites and the diversification of satellite data
applications, leading to a heightened need for reliable and cost-effective launch
solutions. Letara's successful funding round and strategic expansion align perfectly with
these market trends. The entry of a Japanese startup into the large-scale rocket
development arena is expected to introduce new competition and foster innovation
within Japan's space development landscape, which has historically been dominated by
governmental agencies. Globally, the rise of private companies like SpaceX has
dramatically reshaped the space transportation market, and Japan's emergence of
globally competitive players like Letara is vital for the overall revitalization of the
industry.



Strategic Significance and Outlook

With this fresh capital, Letara aims to expedite the design, development, and testing of
its hybrid rocket systems, pushing towards early commercialization. The long-term plan
includes offering satellite launch services with its proprietary rockets, thereby expanding
its customer base both domestically and internationally. Furthermore, the company
intends to strengthen collaborations with the defense and security sectors, envisioning
its technology contributing to Japan's national security. This strategic expansion is a
critical step for Letara to solidify its position as a key player in the Japanese space
industry and to enhance its presence in the global market. Its success would
undoubtedly generate positive ripple effects across the entire Japanese space
technology ecosystem.
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