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This Week's Keyword

Space Economy Growth
New tech & policy drive commercial space

43
articles

Total Articles Analyzed

9
countries

Source Countries/Regions

1.75B
USD

US Defense Space Contracts

50
%

Launch Cost Reduction Potential

All 43 Articles This Week ― 5-Axis Evaluation Matrix
How to read columns ― Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact:
industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply
chains

# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01
Novel Lightweight
Composite

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

○
New lightweight composite for reusable rockets
shows 30% better fatigue, 1500°C stability.

#02
Polymer-Ceramic
Shielding

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

○
Polymer-ceramic composite achieves >90%
radiation shielding for spacecraft, reducing risks.

#03
High-Temp Re-entry
Coating

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

○
Ceramic coating for hypersonic re-entry sustains
2000°C+, extends reusable spacecraft lifespan.

#04
GaN Rad-Hard
Amplifiers

Research
●●●●

○
●●●○

○
●●●●

○
●●●●

○
●●●●

○
GaN power amplifiers show superior radiation
hardness over Si devices for space applications.

#05
SiC MOSFET
Rad-Hardness

Research
●●●●

○
●●●○

○
●●●●

○
●●●●

○
●●●●

○

New SiC MOSFET for spacecraft power systems
sustains high radiation hardness across broad
doses.

#06 Mini Rad-Hard FPGA New
Product

●●●●
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

Miniaturized rad-hard FPGA for small satellites
boosts on-board processing by 50%.

#07
Lunar Solid-State
Battery

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

○
Solid-state battery for lunar applications offers
double lifespan, enhanced safety in extremes.

#08
Perovskite-Si Solar
Cells

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

○
Perovskite-silicon tandem cells achieve >20%
higher efficiency for space solar arrays.

#09
Mars Fission Power
System

Research
●●●●

○
●●○○

○
●●●●

●
●●●●

○
●●●●

●

Compact nuclear fission power system for Mars
demonstrates stable kilowatt-scale power
delivery.

#10
Varda Microgravity
Drugs

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
○

●●○○
○

●●●●
●

Varda Space Industries confirms microgravity
drug manufacturing yields higher purity crystals.

#11
LEO Laser
Communication

Research
●●●●

○
●●●○

○
●●●●

●
●●●●

○
●●●●

●
On-orbit laser comm for LEO satellites achieves
gigabit-class data transmission, 10x speed.

#12
In-Orbit Edge
Computing

Research
●●●●

○
●●●○

○
●●●●

○
●●●○

○
●●●●

○
In-orbit edge computing for small sats reduces
data downlink by up to 80%, enables real-time.

#13
Autonomous Robotic
Arm

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

○

Autonomous robotic arm for on-orbit
servicing/assembly unveiled, accelerating space
infrastructure.

#14 AM Rocket Engines Research
●●●●

○
●●●○

○
●●●●

●
●●●●

○
●●●●

●
AM for reusable rocket engine components
achieves 25% weight reduction, 30% cost cut.

#15
JAXA Lunar Regolith
ISRU

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●●
○

●●○○
○

●●●●
○

JAXA launches international project for lunar
regolith ISRU, focusing on construction, water.
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#16
China Mars Sample
Return

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●●
○

●●○○
○

●●●●
○

China's CNSA reports major progress on
Tianwen-3 Mars Sample Return mission planning.

#17
ESA Earth Obs
Constell.

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●●
○

●●○○
○

●●●●
●

ESA selects new Earth observation constellation
for climate monitoring and disaster management.

#18
Microchip Rad-Hard
MCU

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

Microchip unveils rad-hard microcontroller for
critical space apps, ensuring high-reliability.

#19 Venus TPS Ablator Research
●●●●

○
●●○○

○
●●●○

○
●●●●

○
●●●●

○
Advanced TPS for Venus missions developed, new
ablator validated for 2000°C, high-pressure.

#20 NASA Lunar O2 ISRU Research
●●●●

○
●●○○

○
●●●●

●
●●●●

○
●●●●

●

NASA JPL achieves >60% oxygen extraction
efficiency from lunar regolith via molten
electrolysis.

#21
Orbit Fab Refueling
Demo

Corporat
e

Strategy

●●●○
○

●●●●
○

●●●●
●

●●○○
○

●●●●
●

Orbit Fab successfully completes on-orbit
refueling demo, establishing sustainable
commercial ops.

#22
Reusable Rocket
Nozzle Mat

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

○

New material for reusable rocket nozzles extends
lifespan by 30%, enhances heat resistance
100°C.

#23
Microgravity Protein
Cryst.

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

○
Microgravity protein crystallization on ISS yields
high-quality crystals, advancing drug discovery.

#24
China Remote
Sensing Const.

Corporat
e

Strategy

●●●○
○

●●●●
○

●●●●
○

●●○○
○

●●●●
○

China launches new commercial remote sensing
constellation with sub-30cm optical, X-band SAR.

#25 JAXA H3 Engine Test
Corporat

e
Strategy

●●●○
○

●●●○
○

●●●○
○

●●○○
○

●●●○
○

JAXA's H3 rocket advances with successful LE-9
engine firing test towards operational use.

#26
ESA Lunar Lander
Plans

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●●
○

●●○○
○

●●●●
●

ESA unveils plans for advanced lunar lander tech,
emphasizing precision and resource utilization.

#27
Renesas Rad-Hard
Processors

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●●
○

●●●●
○

Renesas unveils rad-hard processors for deep
space, balancing computational power and
reliability.

#28
In-Space
Manufacturing

Research
●●●●

○
●●○○

○
●●●●

●
●●●○

○
●●●●

○

In-space manufacturing (3D printing, robotics)
for large structures projects 50% launch cost
reduction.

#29
ispace Starship
Payload

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

ispace secures 500kg lunar payload on SpaceX
Starship for $50M, launching moon ride-share by
2030.

#30
JAXA Reusable
Rocket Proto

Research
●●●○

○
●●○○

○
●●●○

○
●●○○

○
●●●○

○
JAXA successfully tests reusable rocket prototype,
achieving 10-meter launch and precision landing.

#31
Auxilium Bioprinting
ISS

Research
●●●●

●
●●○○

○
●●●●

●
●●○○

○
●●●●

●
Auxilium Biotechnologies bioprints kidney/liver
tissues on ISS, advancing regenerative medicine.

#32
China Reusable Long
March

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
●

●●○○
○

●●●●
●

China successfully launches and vertically lands
Long March-10B booster from orbit, intensifying
space race.

#33
US DOE Space
Nuclear Power

Market
Overview

●○○○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

DOE chronicles 60 years of US space nuclear
power, from Transit 4A to Mars Curiosity rover.

#34
City Labs Nuclear
Satellite

New
Product

●●●●
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

City Labs launches BOHR, first commercial
nuclear-powered satellite approved via new FAA
process.

#35
SDA Missile Tracking
Sats

Corporat
e

Strategy

●●●○
○

●●●●
○

●●●●
●

●●●●
○

●●●●
●

SDA awards $1.75B to L3Harris/Sierra Space for
36 missile tracking satellites for Golden Dome.

#36
ElevationSpace
Funding

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●○
○

●●●○
○

●●●○
○

ElevationSpace secures $13.3M funding for orbital
experiment platform, in-orbit manufacturing.
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#37
Japanese Space
Startups

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●○
○

●●●○
○

●●●○
○

Japanese space startups (ispace, Astroscale,
GITAI) secure major funding, accelerating
growth.

#38
S. Korea Space
Pharma

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
○

South Korea accelerates space pharma
development: Space LiinTech builds platform,
Boryung invests in Axiom.

#39
Singapore Report
Japan

Analysis
●○○○

○
●●●○

○
●●○○

○
●●●○

○
●●○○

○

Singapore report highlights Japan's IST
funding/engine success but notes lack of
commercial customers.

#40
Japan Space Law
2026

Market
Overview

●○○○
○

●●●●
●

●●○○
○

●●●○
○

●●○○
○

Japan Space Law 2026 guide highlights JAXA's
pivotal role and growing private sector
collaboration.

#41
NASA SR-1 Freedom
Mission

Corporat
e

Strategy

●●●●
○

●●○○
○

●●●●
●

●●○○
○

●●●●
●

NASA's SR-1 Freedom mission targets Mars in
late 2028, demonstrating nuclear electric
propulsion.

#42
Parsons NRL
Contract

Corporat
e

Strategy

●●○○
○

●●●●
●

●●●○
○

●●●●
○

●●●●
●

Parsons' SGSS awarded $245M NRL contract for
satellite ground systems software/support.

#43
US Space Commerce
Cert.

Corporat
e

Strategy

●●●○
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

US introduces new federal framework for space
commerce certification, targeting in-space
manufacturing.

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

❶ Is your supply chain ready for reusable space systems?
Novel materials (#01, #22), AM for engines (#14), and China's reusable rocket success (#32) demand a
re-evaluation of component durability, cost, and manufacturing processes. Are your current suppliers and
internal capabilities aligned with the shift to high-cycle reusability?

❷ Are you leveraging microgravity for R&D; breakthroughs?
Breakthroughs in microgravity drug manufacturing (#10) and bioprinting (#31) on ISS, alongside South Korean
investments (#38), highlight space as a new R&D; platform. What specific high-value materials or biological
processes could your R&D; teams optimize in orbit?

❸ How will new space regulations impact your market entry?
The new US federal framework for space commerce certification (#43) provides clarity for in-space
manufacturing, commercial stations, and lunar operations. Are your legal and business development teams
prepared to navigate these new pathways and capitalize on emerging opportunities?

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 →

US Regs RadHard

ComNuc

AM EngLaserCom

SpaceBio ISRU Pwr

ChinaRLV

Item Quadrant ↑ Opportunity ↓ Threat

● US Regs Opp. Clear path Compliance burden

● RadHard Opp. Reliable systems Component gap

● ComNuc Opp. Long-life sats Niche market

● AM Eng Critical Cost cut, perf Lagging tech

● LaserCom Critical High-speed data Competitor lead

● SpaceBio Critical New drug dev Missed IP

● ISRU Pwr Critical Sustained ops Resource access
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● ChinaRLV Threat — Cost comp.
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Deep Dive ① ― Additive Manufacturing for Rocket Engines
#14 | 2026/07/15 | Aerospace Science and Technology (Preprint) | Tech Novelty●●●●○ Proximity●●●○○ Market
Impact●●●●● Data Reliability●●●●○ US/EU Relevance●●●●●

Additive Manufacturing (AM) has achieved groundbreaking results in producing reusable rocket engine
components, specifically complex cooling channel combustion chambers from heat-resistant alloys. This
technology promises up to 25% weight reduction, a 5% boost in combustion efficiency, and a 30% cut in
manufacturing costs compared to traditional methods.

Ground-based hot-fire tests demonstrated more uniform heat distribution and over 100°C reduction in
chamber wall temperatures, enhancing durability and reducing maintenance. This enables optimized
structural geometries not constrained by launch fairing size, fundamentally improving reusability and
economics for next-gen rocket engines.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The published numbers for weight reduction (25%),
performance boost (5%), and cost cut (30%) are significant and, while from a preprint, align
with AM's known potential. Technical barriers include long-term reliability assessment in
extreme space environments and scaling up manufacturing processes for flight qualification.
[Opportunity] for US/EU Materials & component suppliers to develop advanced alloys and AM
processes; for OEMs & device manufacturers to integrate AM for lighter, more efficient, and
cheaper rockets. [Threat] for traditional manufacturers if they fail to adopt AM, risking
obsolescence. Next actions: [R&D;] Initiate pilot programs with AM suppliers for critical engine
components by Q4 2026. [Procurement] Evaluate current supply chain's AM capabilities and
identify potential new partners by end of Q3 2026.

Deep Dive ② ― Gigabit Laser Communication in LEO
#11 | 2026/07/09 | Optics Express (Journal Pre-proof) | Tech Novelty●●●●○ Proximity●●●○○ Market
Impact●●●●● Data Reliability●●●●○ US/EU Relevance●●●●●

An on-orbit demonstration of high-speed laser communication for LEO satellite internet has successfully
achieved stable gigabit-class data transmission between multiple satellites. This breakthrough promises
approximately 10 times faster speeds and enhanced security compared to conventional radio frequency (RF)
communication, accelerating next-generation space internet services.

The demonstration maintained >10 Gbps with 99.9% availability over 2,000 km, showcasing high
directionality for improved interception resistance and virtually unlimited bandwidth. This technology is
pivotal for bridging the global digital divide and resolving bottlenecks in high-capacity data transfer for space
activities.
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▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported 10 Gbps and 99.9% availability are highly
impressive and appear realistic for a controlled on-orbit demonstration. Key technical barriers
include miniaturizing and cost-reducing terminals for mass deployment, developing robust
networking protocols for large constellations, and improving atmospheric transmission stability
for ground links. [Opportunity] for US/EU Technology licensors and IP holders to develop and
license optical communication components and software; for OEMs & device manufacturers to
integrate these systems into next-gen satellites. [Threat] for existing RF communication
providers if they do not adapt, and for companies relying on traditional satellite internet. Next
actions: [R&D;] Form cross-functional teams to explore optical communication integration
roadmaps by Q3 2026. [Business Dev] Identify potential partners for ground station and
atmospheric compensation technologies by Q4 2026.
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Deep Dive ③ ― US Space Commerce Certification
#43 | 2026/07/14 | Legis1 | Tech Novelty●●●○○ Proximity●●●●● Market Impact●●●●● Data
Reliability●●●○○ US/EU Relevance●●●●●

The U.S. has introduced a new federal framework for space commerce certification, following Executive
Order 14335. This framework establishes a bespoke mission authorization process for novel space activities
not clearly covered by existing regulations, such as in-space manufacturing, commercial habitable space
stations, and lunar operations.

This regulatory clarity aims to foster investment and innovation in emerging commercial space sectors. It
addresses the legal vacuum that previously hindered private sector growth, providing predictable and
efficient pathways for businesses to expand their operations in orbit and on the Moon.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: This regulatory framework is a critical enabler, not a technical
breakthrough, so the 'numbers' are about market predictability. Its impact is immediate and
profound. Technical barriers are minimal, but implementation challenges (e.g., inter-agency
coordination, evolving interpretations) remain. [Opportunity] for US/EU OEMs & device
manufacturers, Materials & component suppliers, and Technology licensors to confidently
invest in and scale new space ventures with clearer legal pathways. [Threat] for companies
that fail to understand or comply with the new framework, or for non-US companies facing
potentially less clear regulatory environments in their home countries. Next actions: [Legal/IP]
Conduct an immediate internal review of all planned space activities against the new
framework. [Strategy] Develop a strategic roadmap for leveraging these new regulatory
pathways for market expansion by Q4 2026.

Other Notable Articles
Compact Nuclear Fission Power System for Mars Missions Demonstrates Stable Kilowatt-Scale Power Delivery (Journal of Nuclear Technology
(Preprint))
TN●●●●○ P●●○○○ MI●●●●●

Crucial for sustained Mars missions, providing solar-independent power. US/EU firms should monitor
development closely.

NASA JPL Announces Over 60% Oxygen Extraction Efficiency in Lunar ISRU Technology for Oxygen Production (Lunar and Planetary Science
Conference Abstracts (July 2026))
TN●●●●○ P●●○○○ MI●●●●●

High efficiency oxygen extraction from lunar regolith is key for lunar bases and rocket fuel. Significant for
Artemis program.

Novel Lightweight Composite Surpasses Existing Materials in High-Cycle Fatigue and High-Temperature Stability for Reusable Launch Vehicles (Journal
of Aerospace Materials and Structures)
TN●●●●○ P●●○○○ MI●●●●○

New composite material for reusable rockets offers 30% better fatigue and 1500°C stability, reducing launch
costs.

Orbit Fab Successfully Completes On-Orbit Refueling Demonstration Mission, Establishing Sustainable Operations for Commercial Space (Orbit Fab
Press Release)
TN●●●○○ P●●●●○ MI●●●●●

Successful on-orbit refueling demo by Orbit Fab enables extended satellite lifespans and sustainable space
operations.
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Recommended Actions This Week

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

▍Immediate (this week)
• [Strategy] Assess competitive landscape for reusable launch vehicles, especially China's Long
March-10B (#32) and JAXA's progress (#30).

• [Procurement] Review current suppliers for radiation-hardened components, considering new GaN
(#04), SiC (#05), FPGA (#06), and MCU (#18) options.

▍Short-term (1 month)
• [R&D;] Evaluate microgravity manufacturing potential for new materials (#10) and
biopharmaceuticals (#31, #23) for specific high-value applications.

• [Business Dev] Explore partnerships for lunar ISRU technologies (#15, #20) or on-orbit
servicing/refueling (#21, #13) to secure future market positions.

• [Legal/IP] Conduct a deep dive into the new US Space Commerce Certification framework (#43) to
understand implications for planned and future ventures.

▍Medium-long term (quarter+)
• [Executive] Develop a long-term strategy for space-based resource utilization and manufacturing,
including nuclear power systems (#09, #34, #41) for deep space.

• [R&D;] Invest in advanced materials research for extreme space environments, focusing on
high-temperature coatings (#03) and rocket nozzles (#22).

• [Strategy] Formulate a response to the growing commercial Earth observation market, considering
Chinese (#24) and European (#17) constellation developments.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-19



SpaceIndustry — Selected Articles

Date: 2026-07-19

Articles: 43



Table of Contents

#01 Novel Lightweight Composite Surpasses Existing Materials in High-Cycle Fatigue and
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Builds Microgravity Platform, Boryung Invests $60 Million in Axiom Space

#39 Singapore Space Agency Report Analyzes Japan's Launch Startups: Highlighting
Interstellar Technologies' ¥20.1 Billion Funding and Methalox Engine Success Amid
Commercial Customer Shortage

#40 Chambers and Partners Releases Japan Space Law 2026 Guide: Highlighting JAXA's

Pivotal Role and Growing Private Sector Collaboration

#41 Future of Space Travel Turns Nuclear: NASA's SR-1 Freedom Mission Targets Mars in
Late 2028, Highlighting Safety and Regulatory Challenges

#42 Parsons Subsidiary SGSS Awarded $245 Million Naval Research Laboratory Satellite
Ground Systems Contract

#43 US Introduces New Federal Framework for Space Commerce Certification Under
Executive Order, Targeting In-Space Manufacturing and Commercial Space Stations



#01 Novel Lightweight Composite Surpasses Existing
Materials in High-Cycle Fatigue and High-Temperature
Stability for Reusable Launch Vehicles

OVERVIEW

A new lightweight composite material designed for reusable rocket structures has

demonstrated superior performance, exceeding existing materials by up to 30% in

high-cycle fatigue resistance and stability under high-temperature conditions around

1500°C. This breakthrough addresses critical challenges in structural fatigue and
thermal loads associated with increased launch frequency, promising significant

reductions in launch costs. Further space qualification research is underway,

positioning this material as a key enabler for future sustainable space transportation.

Published July 10, 2026  Journal of Aerospace Materials and Structures  International



IN DEPTH

Key Findings

A novel lightweight composite material, specifically engineered for the structural
components of reusable launch vehicles, has shown remarkable performance,
significantly outperforming existing materials in critical metrics. The material exhibits
superior high-cycle fatigue resistance, crucial for enduring repeated launches and
atmospheric re-entries, surpassing traditional titanium alloys and nickel-based
superalloys. Furthermore, it maintains structural integrity and stable mechanical
properties in extreme high-temperature environments, specifically around 1500°C,
typical of rocket engine sections and aerodynamically heated surfaces. This advancement
suggests a potential reduction in the frequency of rocket component replacements,
directly contributing to lower operational costs.

Technical Details

This innovative composite is fabricated from a unique combination of ceramic fibers
embedded within a high-temperature resistant polymer matrix, utilizing specialized lay-
up and sintering processes. This synergistic composition enhances specific strength and
stiffness, potentially reducing mass by over 20% compared to conventional metallic
materials. Testing involved thermomechanical fatigue machines simulating thousands of
thermal and stress cycles akin to actual reusable rocket flight profiles. The material
demonstrated over 1.3 times the endurance of existing materials before failure,
exhibiting delayed crack initiation and suppressed crack propagation rates. High-
temperature tensile tests at 1500°C revealed superior yield and tensile strengths
compared to current high-performance alloys, alongside a notable reduction in thermal
expansion coefficient.



Background & Context

The global shift towards reusable rockets is a primary driver for dramatically reducing
launch costs and increasing accessibility to space. However, reusability demands
materials that can withstand extreme thermal, pressure, vibration, and fatigue loads.
Current materials often necessitate extensive inspections and replacements after only a
few to dozens of reuses, creating a bottleneck in cost reduction efforts. The composite
developed in this research offers a fundamental technological solution to these
operational challenges, paving the way for more economically viable and frequent space
access.

Strategic Significance & Outlook

This novel composite material holds promise for diverse high-load applications in
reusable launch vehicles, including nozzles, turbopump components, airframe structures,
and thermal protection systems. Future efforts will focus on evaluating the material's
long-term reliability in the actual space environment and assessing cost-effectiveness
associated with manufacturing scale-up. With space qualification tests anticipated within
a few years, the material could be integrated into next-generation reusable rockets by
the 2030s, potentially revolutionizing the sustainability and economics of space
transportation.

Source: #

Collected: July 17, 2026 | Automated Research System (Gemini API)



#02 Novel Polymer-Ceramic Composite Achieves Over
90% Shielding Performance Against Protons and Heavy
Ions for Spacecraft

OVERVIEW

A new polymer-ceramic composite material developed for spacecraft radiation

shielding systems has demonstrated superior shielding properties against protons

and heavy ions, simulating low Earth orbit (LEO) and geostationary orbit (GEO)

environments. The material achieved over 90% shielding effectiveness, particularly
against high-energy protons, significantly reducing radiation exposure risks for

astronauts and onboard electronics. This research presents a promising new option

for radiation protection in deep-space exploration and lunar/Martian base

construction.

Published July 12, 2026  Acta Astronautica (Preprint)  International



IN DEPTH

Key Findings

A novel polymer-ceramic composite material, designed for spacecraft radiation shielding,
has demonstrated significantly superior shielding characteristics compared to existing
aluminum alloys and polyethylene-based materials. This was confirmed under simulated
low Earth orbit (LEO) and geostationary orbit (GEO) conditions with proton and heavy
ion irradiation tests. Specifically, when subjected to high-energy proton irradiation
mimicking solar proton events (SPEs), the composite achieved over 90% particle
transmission reduction per unit mass. This suggests its potential to reduce annual
astronaut radiation doses to less than half of the International Space Station (ISS)
standard, mitigating critical health risks.

Technical Details

The composite material is ingeniously structured by uniformly dispersing ceramic
particles, such as silicon carbide (known for its excellent heavy ion stopping power), and
boron (highly effective in neutron absorption), within a lightweight, high-molecular-
weight polymer matrix. This unique formulation and structure enable efficient
deceleration and absorption of incident high-energy particles, while minimizing
secondary radiation generation. In experimental setups, a prototype sheet approximately
1 cm thick was exposed to 100 MeV protons and iron ions within a space environment
simulator. Dose transmission measurements revealed a 25% to 40% improvement in
shielding effectiveness at equivalent mass compared to conventional shielding materials.
The material's mechanical strength and thermal stability also meet space environment
requirements, allowing for potential integration as a structural component.

Background & Context

Space radiation poses a major barrier to deep-space exploration and long-duration
missions, acting as a primary cause of health risks for astronauts (e.g., cancer, central
nervous system damage) and electronic malfunctions in spacecraft. High-energy protons
from solar flares and heavy ions within galactic cosmic rays (GCRs) are particularly
concerning due to their high doses and biological effectiveness. Existing radiation
shielding materials are often heavy, significantly increasing launch costs. This research’s
composite material offers a cost-effective solution by combining lightweight properties
with high shielding performance, which is crucial for expanding human activity in space.



Strategic Significance & Outlook

This new polymer-ceramic composite material is poised for broad application in next-
generation human spacecraft, deep-space probes, habitation modules for lunar and
Martian bases, and high-reliability electronic compartments in satellites. Future research
will focus on long-term exposure tests in actual space conditions and scalability studies
for large-scale structural integration. The successful commercialization of this technology
would dramatically enhance the safety and sustainability of space travel, enabling more
ambitious and extended space missions.

Source: #

Collected: July 17, 2026 | Automated Research System (Gemini API)



#03 Advanced High-Temperature Coating Developed
for Hypersonic Re-entry Vehicles Sustains 2000°C+,
Bolstering Reusable Spacecraft Thermal Protection

OVERVIEW

An innovative ceramic-based high-temperature resistant coating has been developed

for hypersonic re-entry vehicles, capable of maintaining material integrity in extreme

environments exceeding 2000°C. Detailed analysis confirmed the coating's superior

thermal and mechanical properties, positioning it as a critical technology for reusable
spacecraft thermal protection systems. This breakthrough promises to significantly

extend spacecraft lifespan and reduce operational costs.

Published July 15, 2026  arXiv: Materials Science (Preprint)  International



IN DEPTH

Key Findings

A groundbreaking ceramic-based high-temperature resistant coating has been
developed, capable of maintaining material integrity in extreme environments exceeding
2000°C, which are typical for hypersonic re-entry vehicles. This new coating
demonstrates superior thermal shielding capabilities and mechanical durability,
surpassing conventional heat-resistant materials. This represents a significant advance,
especially for enhancing the reusability of spacecraft to withstand multiple re-entries.
Detailed thermal and mechanical property analyses have validated its high performance
and stability, indicating its potential as a breakthrough in thermal protection systems for
next-generation reusable spacecraft.

Technical Details

The developed heat-resistant coating comprises a specialized composite ceramic,
primarily composed of hafnium oxide and tantalum carbide, characterized by a dense
crystalline structure and a unique multi-layer design. Even after 10 minutes of exposure
to a high-temperature plasma flow exceeding 2000°C, the material showed negligible
surface melting, delamination, or internal structural degradation. Ground-based arc jet
wind tunnel tests, simulating re-entry conditions at Mach 20+, demonstrated that the
coating could reduce heat transfer to the substrate by up to 30% compared to
conventional Carbon-Carbon (C/C) composites. Furthermore, in thermal shock resistance
tests involving rapid temperature cycles (repeated exposure from ~2000°C to room
temperature), crack initiation was delayed by over 50% compared to existing materials,
demonstrating high robustness against both mechanical and thermal stresses during re-
entry.



Background & Context

Hypersonic re-entry vehicles and reusable spacecraft are subjected to extreme heat,
plasma flow, and high aerodynamic pressures reaching thousands of degrees Celsius
during atmospheric re-entry. Thermal Protection Systems (TPS) capable of enduring this
harsh environment are among the most critical technologies for ensuring spacecraft
reusability and reducing operational costs. Traditional TPS materials often face
challenges such as being partially expendable, having limited reusability, or incurring
substantial maintenance costs. This new heat-resistant coating aims to overcome these
issues, paving the way for more reliable and economical reusable spacecraft.

Strategic Significance & Outlook

This innovative heat-resistant coating technology is expected to profoundly influence the
design of thermal protection systems for next-generation reusable space transportation,
hypersonic flight vehicles, and future probes for atmospheric planets like Mars and
Venus. The next steps involve optimizing the material's manufacturing processes, scaling
up production, and conducting long-duration durability tests in actual space
environments. The commercialization of this technology promises to dramatically extend
spacecraft operational cycles, accelerating routine access to space and enabling a wider
range of missions.

Source: #

Collected: July 17, 2026 | Automated Research System (Gemini API)



#04 GaN Power Amplifiers Demonstrate Superior
Radiation Hardness Over Si Devices in Simulated Space
Environments

OVERVIEW

Gallium Nitride (GaN)-based power amplifiers, developed for space applications, have

exhibited significantly superior radiation hardness compared to conventional silicon

(Si)-based devices under simulated high-energy proton and heavy ion radiation

environments. The GaN devices maintained stable electrical characteristics with

minimal performance degradation post-irradiation, promising substantial

improvements in the reliability of next-generation space communication systems and

power converters. This represents a critical technological advancement in spacecraft

design.

Published July 11, 2026  IEEE Transactions on Nuclear Science (Conference Proceedings - July
2026)  International



IN DEPTH

Key Findings

Gallium Nitride (GaN)-based power amplifiers, developed specifically for space
applications, have demonstrated exceptional radiation hardness, surpassing conventional
silicon (Si)-based devices in simulated high-energy proton and heavy ion radiation
environments. This 발표 clearly indicates that GaN devices can provide stable, long-term
performance even in the harsh radiation conditions of space, offering the potential to
dramatically enhance the reliability and lifespan of next-generation space
communication systems and high-efficiency power converters.

Technical Details

The study meticulously evaluated changes in electrical characteristics (e.g., drain current,
on-resistance, gate leakage current, gain) of GaN High Electron Mobility Transistors
(HEMTs) used in power amplifiers, after exposure to 100 MeV-class protons and heavy
ions (iron, xenon). Results showed significantly suppressed performance degradation
compared to traditional Si MOSFETs and SiC MOSFETs under equivalent radiation doses.
Notably, the devices exhibited robust resistance to single-event effects (SEE), with a low
propensity for radiation-induced soft errors or latch-up phenomena. It is believed that
GaN’s wide bandgap property and high electron mobility facilitate the recombination of
radiation-generated carriers, enhancing the device's inherent resilience. This
demonstrates that GaN devices can achieve superior performance in both Total Ionizing
Dose (TID) tolerance and SEE hardness in space environments.

Background & Context

As space missions become increasingly complex and prolonged, electronic components
onboard require ever-higher levels of radiation hardness and reliability. Traditional
silicon-based devices face risks of performance degradation and failure due to radiation,
often necessitating redundant designs or costly radiation-hardened packaging. GaN
technology, with its superior electrical properties (high power, high efficiency, high-
temperature operation) coupled with intrinsic radiation hardness, has long been
anticipated for space applications. The findings of this research mark a crucial milestone,
confirming GaN's potential to fulfill these expectations and provide a new viable option
for spacecraft system design.



Strategic Significance & Outlook

GaN-based power amplifiers are expected to be adopted across a wide range of space
applications, including transponders for communication satellites, power delivery
systems for deep-space probes, payload electronics for Earth observation satellites, and
future lunar/Mars base power infrastructure. The practical implementation of this
technology will contribute to faster and higher-capacity space communications,
improved power conversion efficiency, and reduction in spacecraft mass and volume,
thereby enabling more ambitious space missions. Future work will focus on long-term
reliability assessments under a broader spectrum of space environmental conditions and
optimization of manufacturing processes for commercialization.

Source: #

Collected: July 17, 2026 | Automated Research System (Gemini API)



#05 Novel SiC MOSFET Sustains High Radiation
Hardness Across Broad Doses, Paving Way for Deep
Space Power Systems

OVERVIEW

A new Silicon Carbide (SiC) MOSFET, developed for spacecraft power systems, has

demonstrated superior radiation hardness across a wide range of radiation doses,

maintaining stable operation compared to conventional silicon-based devices. This

SiC MOSFET exhibits minimal electrical property degradation after high-energy

particle irradiation, ensuring long-term reliability in harsh space environments. This is

a critical advancement, opening the door for more robust and efficient power

conversion technologies essential for lunar bases and deep-space probes.

Published July 14, 2026  ECS Journal of Solid State Science and Technology (Preprint)
International



IN DEPTH

Key Findings

A novel Silicon Carbide (SiC) MOSFET, specifically developed for spacecraft power
systems, has demonstrated significantly higher radiation hardness and stable operation
across a broad range of radiation doses, including over 500 krad of Total Ionizing Dose
(TID) and Single-Event Effect (SEE) immunity exceeding LET 60 MeV-cm²/mg, when
compared to traditional silicon (Si)-based devices. This breakthrough substantially
enhances the feasibility of creating extremely robust and efficient power conversion
components essential for long-duration deep-space exploration missions and
lunar/Martian base operations.

Technical Details

This new SiC MOSFET utilizes a unique wide bandgap semiconductor structure and an
optimized gate oxide process to effectively suppress defect generation and charge
trapping induced by radiation. Accelerator-based proton and heavy ion irradiation tests
showed that while conventional Si MOSFETs exhibited significant threshold voltage shifts
and increases in on-resistance, the novel SiC MOSFET demonstrated negligible changes
in drain current characteristics and switching performance after irradiation. Notably, its
Total Ionizing Dose (TID) tolerance was approximately doubled compared to previous SiC
devices, and the risk of device failure due to Single Event Effects (SEE) was also
significantly reduced. Furthermore, its excellent thermal conductivity and high-
temperature operating characteristics contribute to simplified thermal management
designs and miniaturization of power systems.

Background & Context

Deep-space exploration and long-duration lunar/Martian missions expose electronic
components to constant high-energy radiation from solar protons and galactic cosmic
rays, unprotected by Earth's magnetosphere. This radiation can cause severe damage to
power converters and power management systems onboard spacecraft, potentially
jeopardizing mission success. Traditional silicon devices required extensive shielding or
redundant systems to mitigate these challenges, leading to increased mass and cost. SiC
MOSFETs, with their superior material properties leading to inherent radiation hardness,
have been identified as a critical technology for achieving lighter, more efficient, and
highly reliable space power systems.



Strategic Significance & Outlook

The achievements of this new SiC MOSFET are expected to be applied to a wide variety
of spacecraft and infrastructure power conversion systems, including lunar rovers,
landers, power supply units for lunar bases, and interplanetary deep-space probes. Its
high reliability and efficiency in radiation environments are key to enabling ambitious
future missions such as human deep-space exploration and space resource utilization.
Moving forward, large-scale space qualification tests and the process for achieving
space-grade product certification are expected to accelerate, with deployment in
operational missions anticipated in the 2030s.

Source: #

Collected: July 17, 2026 | Automated Research System (Gemini API)



#06 Miniaturized Radiation-Hardened FPGA for Small
Satellites Boosts On-Board Processing by 50%,
Enhancing Mission Capabilities

OVERVIEW

A new miniaturized and radiation-hardened FPGA (Field-Programmable Gate Array)

optimized for small satellites has been unveiled, demonstrating a two-fold

improvement in Single Event Effect (SEE) robustness and achieving over 300 krad

Total Ionizing Dose (TID) tolerance. This advancement is expected to boost on-board
data processing capabilities by approximately 50%, enabling small satellite

constellations to handle increased data volumes and complexity for Earth observation

and communication missions, thus revolutionizing the segment requiring real-time

processing.

Published July 09, 2026  Small Satellite Conference Proceedings (July 2026)  International



IN DEPTH

Key Findings

A new miniaturized and radiation-hardened FPGA (Field-Programmable Gate Array),
specifically designed for small satellites, has been announced. This innovative FPGA
significantly enhances robustness against Single Event Effects (SEE) and achieves a Total
Ionizing Dose (TID) tolerance of over 300 krad, compared to existing commercial FPGAs.
These improvements are expected to increase on-board data processing capabilities by
up to 50%, marking a pivotal step towards highly capable small satellite constellations
that can meet the increasing demand for real-time processing in Earth observation and
communication missions.

Technical Details

The developed FPGA leverages an advanced process node combined with proprietary
radiation-hardening techniques, such as optimized Triple Module Redundancy (TMR) and
robust transistor structures, to maximize reliability in space environments. The device
features an extremely compact footprint and low power consumption, adhering to the
stringent mass, power, and volume constraints of small satellites. Radiation tests using
particle accelerators demonstrated that under heavy ion irradiation with Linear Energy
Transfer (LET) values of 60 MeV-cm²/mg, the error rate was reduced to less than 1/10th
of conventional general-purpose FPGAs. This significantly mitigates the risk of software
errors and data corruption in orbit. Furthermore, the FPGA's reconfigurable architecture
allows for in-mission functional updates and algorithm modifications, providing
unprecedented operational flexibility.

Background & Context

The proliferation of small satellite constellations and the diversification and
sophistication of applications—such as Earth observation, IoT communication, and space
weather forecasting—have led to a surge in demand for on-orbit data processing.
Historically, small satellites had limited processing capabilities, typically transmitting raw
data to Earth for subsequent processing. However, the exponential increase in data
volume and the necessity for real-time insights mandate advanced on-board processing.
Radiation-hardened FPGAs offer an optimal solution to this challenge, becoming key
enablers for small satellites to undertake more complex and autonomous missions.



Strategic Significance & Outlook

This miniaturized radiation-hardened FPGA is anticipated to be adopted across a wide
array of small satellite missions, including cloud removal and image compression for
Earth observation, on-board routing for communication satellites, and data analysis for
space situational awareness. The enhanced reliability and processing power of this device
will fundamentally reshape small satellite system design and foster further growth in the
space data economy. Future efforts will focus on long-term in-space validation and
establishing mass production capabilities for market entry, thereby accelerating the
delivery of innovative space services via small satellites.

Source: #
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#07 Next-Generation Solid-State Battery for Lunar
Applications Announced, Offering Double the Lifespan
and Enhanced Safety Under Extreme Conditions

OVERVIEW

A prototype of a next-generation solid-state battery for lunar surface applications has

been unveiled, demonstrating high energy density and long-term stability under

extreme temperature fluctuations (-170°C to 120°C) and radiation environments. This

battery achieves over double the cycle life and significantly improved safety
compared to existing lithium-ion batteries, making it a promising candidate for lunar

rovers and base power storage systems. This represents a crucial technological step

towards sustainable lunar operations.

Published July 13, 2026  Journal of Power Sources (Preprint)  International



IN DEPTH

Key Findings

A prototype of a next-generation solid-state battery, specifically designed for use in the
extreme conditions of the lunar environment, has been announced with validated
superior performance. Compared to existing lithium-ion batteries, this novel solid-state
battery exhibits minimal degradation in energy density and achieves more than double
the cycle life, alongside significantly enhanced safety, even under extreme temperature
cycles ranging from -170°C to 120°C and the harsh radiation unique to the lunar surface.
This provides a critical, highly reliable, and durable power storage solution essential for
lunar rovers and future lunar base power systems.

Technical Details

The developed solid-state battery incorporates a non-flammable, non-volatile solid
electrolyte coupled with proprietary electrode materials that demonstrate high stability,
such as nanostructured nickel-rich cathodes and silicon anodes. This design
fundamentally eliminates the risks of electrolyte leakage and thermal runaway inherent
in conventional liquid-based electrolytes, dramatically enhancing safety in space
environments. Testing involved simulating a lunar surface environment (temperature
cycles: -170°C to 120°C, vacuum: 10⁻⁷ Torr) within a thermal vacuum chamber, while
simultaneously subjecting the battery to continuous space radiation (gamma rays,
protons). The results showed that the battery maintained over 85% of its initial capacity
after more than 500 charge-discharge cycles, significantly exceeding the average cycle
life of current space-grade lithium-ion batteries (approx. 200 cycles). Furthermore, it
demonstrated high resistance to external shocks and overcharging, enabling more
robust operations.



Background & Context

Lunar exploration and future lunar base construction critically depend on power storage
systems capable of withstanding the extreme diurnal temperature swings (approx.
-173°C to 127°C) and high levels of cosmic radiation due to the lack of atmospheric
shielding. Current space battery technologies, particularly lithium-ion batteries, face
performance degradation and safety risks in these environments, limiting mission
duration and operational scope. Solid-state batteries are anticipated as a next-
generation technology to overcome these challenges. The results of this research
provide a crucial technological foundation for realizing human lunar activities and long-
duration autonomous lunar rover operations.

Strategic Significance & Outlook

This next-generation solid-state battery is expected to be adopted in a wide range of
applications within human lunar exploration missions, such as the Artemis program,
including lunar rovers, stationary power storage units, and lunar habitation modules. Its
high energy density and excellent environmental resilience will enable longer and
broader lunar activities, contributing to lunar resource utilization and deeper scientific
exploration. Future plans include scaling up the prototype, conducting in-space
validation tests, and accelerating development for integration into lunar landers and
rovers. This technology represents a vital step towards establishing a sustainable human
presence on the Moon.

Source: #
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#08 Perovskite-Silicon Tandem Cells Achieve Over 20%
Higher Efficiency for Space Applications, Surpassing
Conventional Solar Arrays

OVERVIEW

Perovskite-silicon tandem cells, developed to boost efficiency for space solar arrays,

have demonstrated over 20% higher power conversion efficiency (cell efficiency

exceeding 30%) compared to conventional silicon solar cells in ground tests.

Performance improvements were particularly notable in low-light conditions,
suggesting a significant easing of spacecraft power constraints and enabling more

payload and complex missions. This marks a groundbreaking advancement for

spacecraft power systems.

Published July 16, 2026  Nature Energy (Preprint)  International



IN DEPTH

Key Findings

Perovskite-silicon tandem cells, developed to dramatically improve the efficiency of solar
arrays for space applications, have achieved over 20% higher power conversion efficiency
(laboratory cell efficiency exceeding 30%) in ground-based validation tests compared to
conventional space-grade silicon solar cells. This innovative tandem cell exhibits
particularly marked performance improvements under low-light conditions, where solar
radiation is limited, promising to significantly alleviate power constraints faced by
spacecraft and satellites. This advancement is expected to allow for larger payload
masses and more complex missions, thereby greatly enhancing the flexibility of space
operations.

Technical Details

This perovskite-silicon tandem cell features a stacked structure with a perovskite layer on
top and an optimized silicon layer underneath, designed to efficiently absorb a broad
spectrum of sunlight. The perovskite layer effectively absorbs high-energy blue light,
while the silicon layer absorbs lower-energy red light, maximizing the strengths of each
material. In ground tests, under AM1.5G spectrum conditions, this tandem cell
consistently showed over 30% cell efficiency, compared to the average efficiency of
approximately 22% for conventional single-junction silicon solar cells. Furthermore, the
degradation rate of power generation efficiency under low-light conditions (e.g., 0.1 sun
intensity) was contained within 5% compared to conventional silicon cells, demonstrating
superiority in early morning, late evening, or deep-space exploration scenarios with low
solar intensity. Crucially, thermal cycling and radiation exposure tests simulating the
space environment showed no significant degradation in initial performance, indicating
promising long-term reliability for space applications.



Background & Context

Solar arrays on spacecraft are paramount as power sources for missions, but their size
and mass directly impact launch costs. While conventional silicon solar cells are
technologically mature, their efficiency has physical limits, requiring larger arrays to
generate more power. For deep-space probes and large satellites in particular,
constraints on array deployment area and mass often make power shortage a bottleneck
in mission design. Perovskite solar cells have recently garnered attention for their high
conversion efficiency and potential for low-cost manufacturing, and tandem cells
combining them with silicon are considered a promising next-generation technology to
solve this challenge.

Strategic Significance & Outlook

This perovskite-silicon tandem solar cell is expected to find wide application in various
space missions, from low Earth orbit and geostationary satellites for Earth observation,
communication, and GPS, to lunar bases, Mars probes, and interplanetary spacecraft. The
commercialization of this technology will enable the reduction of total spacecraft mass,
the realization of smaller and more functional satellites, or the provision of more power
for satellites of the same size. Future efforts will focus on further enhancing radiation
hardness, developing large-array integration techniques, and conducting in-space
validation tests. This technology has the potential to become the new standard for space
solar cells by the 2030s, ushering in a new phase of space exploration.

Source: https://www.azooptics.com/News.aspx?newsID=30734
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#09 Compact Nuclear Fission Power System for Mars
Missions Demonstrates Stable Kilowatt-Scale Power
Delivery

OVERVIEW

A compact nuclear fission power system designed for Mars missions has completed

initial tests, confirming its capability for stable kilowatt-scale power delivery and high

safety standards. Envisioned for long-duration Martian surface exploration and future

human bases, the system is engineered to withstand the planet's extremely harsh
environment. This breakthrough technology offers sustainable, solar-independent

power, dramatically expanding the scope and duration of Mars exploration.

Published July 10, 2026  Journal of Nuclear Technology (Preprint)  International



IN DEPTH

Key Findings

A compact nuclear fission power system, designed for Mars missions, has successfully
demonstrated stable kilowatt-scale power delivery and adherence to stringent safety
standards during initial testing. This system is capable of providing continuous power on
the Martian surface over extended periods, independent of solar availability or battery
storage, offering a crucial technological foundation for future human Mars exploration
missions and the construction of permanent Martian bases. Robust operation is
anticipated even under the severe Martian environment, including extreme nocturnal
temperatures, dust storms, and radiation.

Technical Details

This compact nuclear fission power system comprises a small reactor core fueled by low-
enriched uranium, a Stirling engine to convert heat into electricity, and a radiator unit for
dissipating excess heat. The total system mass is designed to be under approximately
1000 kg, optimizing it for transport to Mars. Initial tests were conducted in a vacuum
chamber, simulating Mars' low atmospheric pressure and extreme temperature variations
(-130°C to 20°C). Over several weeks of continuous operation, the system consistently
maintained a 5 kW electrical output, confirming the health of its key components. In
terms of safety, inherent safety features (e.g., negative reactivity feedback) are
integrated, allowing the system to automatically shut down or reduce power in abnormal
conditions without external intervention. Radiation shielding has also been optimized to
minimize environmental impact.

Background & Context

Long-duration missions and the establishment of human bases are planned as the next
steps in Mars exploration. However, solar power generation on the Martian surface is
severely limited by short daylight hours, dust storms, and extreme nocturnal
temperatures. To overcome these challenges and enable sustainable, stable power
supply, high-power, long-life sources like fission reactors are indispensable. Previous
radioisotope thermoelectric generators (RTGs) offer limited power output and cannot
meet future demands. Compact nuclear fission power systems have thus been a focus of
research by organizations like NASA and the DOE as the most promising solution to
bridge this power gap.



Strategic Significance & Outlook

This compact nuclear fission power system will serve as a power source for diverse
applications on the Martian surface, including scientific exploration rovers, drones,
human habitation modules, and In-Situ Resource Utilization (ISRU) plants (e.g., for water
and oxygen production). This will significantly enhance the autonomy and sustainability
of Mars exploration, representing a crucial step towards building a Martian civilization
less dependent on Earth-based resupply. Future plans include further design
optimization, long-duration durability testing, and accelerated development for flight
demonstration missions in actual Martian environments. It has the potential to become
one of the primary power sources deployed on Mars by the mid-2030s.

Source: https://www.energy.gov/ne/articles/5-things-you-need-know-about-fission-surface-power-

systems
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#10 Varda Space Industries Announces Landmark
Success in Phase 1 Microgravity Drug Manufacturing
Data

OVERVIEW

Varda Space Industries has announced the successful completion of initial validation

tests for orbital pharmaceutical manufacturing. The tests confirmed that certain drug

candidates exhibited more uniform and higher-purity crystal structures in

microgravity, differing from those produced on Earth. This breakthrough suggests
significant potential for accelerating new drug development and improving existing

drug quality, marking a crucial milestone towards commercial space-based

pharmaceutical production with the potential to revolutionize the future healthcare

industry.

Published July 17, 2026  Varda Space Industries Press Release  USA



IN DEPTH

Key Findings

Varda Space Industries has successfully completed initial validation tests for orbital
pharmaceutical manufacturing, demonstrating the advantageous effects of the
microgravity environment on the crystal structures of specific drug candidates. This
groundbreaking achievement indicates the feasibility of producing pharmaceuticals with
more uniform and higher-purity crystal structures that are difficult to achieve on Earth.
This opens new avenues for accelerated new drug development and enhanced quality of
existing medications, representing a critical milestone for the commercial space industry
utilizing space as a new manufacturing hub.

Technical Details

The validation tests were conducted on the company's microgravity pharmaceutical
manufacturing platform, housed within a re-entry capsule-type spacecraft from its 'W-
series'. The targets included a small molecule drug candidate for specific solid tumors
and certain protein-based drugs. In the microgravity environment, the absence of
gravity-induced convection and sedimentation was expected to allow for more uniform
and controlled crystal growth. The test results exceeded expectations: analysis of the
recovered drug crystals revealed over 20% improved uniformity in particle size
distribution and a 10% reduction in impurity content compared to equivalent crystals
manufactured on Earth. This suggests potential improvements in drug characteristics
such as solubility and bioavailability, which could lead to the development of more
effective drugs with fewer side effects.



Background & Context

Pharmaceutical manufacturing processes often involve a crystallization step, but in
Earth's gravitational environment, crystal growth tends to be non-uniform, posing
challenges to quality and yield. In recent years, attention has focused on the unique
advantages of microgravity for crystal growth, exploring its application in producing
high-quality protein crystals and novel drugs. Varda Space Industries is a pioneering
company aiming to realize this concept on a commercial scale, and this successful
demonstration concretely shows space as not just a venue for scientific research, but a
potential hub for new high-value industries. This has particular relevance for improving
existing drugs nearing patent expiration and developing treatments for rare diseases
that are difficult to manufacture on Earth, thereby expanding the pharmaceutical
portfolio.

Strategic Significance & Outlook

Building on these results, Varda Space Industries is planning larger-scale orbital
manufacturing missions, aiming for commercial production of multiple drug candidates.
In the future, the company envisions deploying dedicated space station modules or
autonomous factories in orbit, capable of producing several tons of pharmaceuticals
annually. The commercialization of this technology will contribute to diversifying the
pharmaceutical supply chain, accelerating the development of innovative therapies, and
ultimately providing better healthcare to patients. This success symbolizes the expanding
space economy and could stimulate applications in other high-value materials
manufacturing sectors.

Source: https://parolaanalytics.com/parolanews/varda-space-industries-united-therapeutics-orbital-
space-drug-patents/
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#11 On-Orbit Laser Communication for High-Speed
LEO Satellite Internet Successfully Demonstrates
Gigabit-Class Data Transmission

OVERVIEW

An on-orbit demonstration of high-speed laser communication for Low Earth Orbit

(LEO) satellite internet has succeeded, achieving gigabit-class data transmission

between multiple LEO satellites. This breakthrough enables significantly increased

bandwidth and enhanced security compared to conventional radio frequency (RF)
communication, accelerating next-generation space internet services. It is a pivotal

technology poised to bridge the global digital divide and resolve bottlenecks in high-

capacity data transfer for space activities.

Published July 09, 2026  Optics Express (Journal Pre-proof)  International



IN DEPTH

Key Findings

An on-orbit demonstration of high-speed laser communication for Low Earth Orbit (LEO)
satellite internet has achieved stable gigabit-class data transmission between multiple
LEO satellites. This groundbreaking success indicates the potential to increase data
transmission speeds by approximately 10 times and significantly enhance security
compared to conventional radio frequency (RF) communication. This will dramatically
accelerate the realization of next-generation space internet services and space data
backbone infrastructure, marking a crucial step towards bridging the global digital divide
and resolving bottlenecks in high-capacity data transfer for space activities.

Technical Details

The demonstration utilized optical communication terminals installed on two small LEO
satellites in orbit. Each terminal consists of a precise mechanism for generating and
tracking highly directional laser beams, and optoelectronic circuitry for modulating and
demodulating gigabit-class data. During the experiment, stable data transmission speeds
exceeding 10 Gbps were maintained with an average data availability of 99.9%, even
when satellite separation reached up to 2,000 km. This high directionality significantly
improves resistance to interception and jamming, thereby enhancing security compared
to existing RF communication. Furthermore, because laser light is not subject to RF
spectrum regulations, the available bandwidth is virtually unlimited, indicating its
potential to flexibly accommodate future explosive growth in data demand.

Background & Context

Global internet services provided by LEO satellite constellations are dramatically
transforming worldwide communication environments, but their performance and
capacity heavily rely on inter-satellite links (ISLs). Traditional RF ISLs faced challenges
such as bandwidth limitations, congestion, and security vulnerabilities. Laser
communication (optical inter-satellite communication) has been anticipated as a next-
generation technology to overcome these issues, enabling faster and more secure data
transmission. This technology is crucial for forming the backbone of satellite
constellations and providing high-speed communication infrastructure to remote areas
on Earth or during disasters.



Strategic Significance & Outlook

The success of this on-orbit demonstration is a significant milestone towards building
future space internet infrastructure. This technology will not only further enhance the
capabilities of existing LEO constellations like Starlink and OneWeb but also enable new
high-throughput services and real-time data sharing between spacecraft. Future efforts
will focus on miniaturizing and reducing the cost of laser communication terminals,
developing networking technologies for multiple satellites, and improving transmission
stability within the atmosphere. By the 2030s, laser communication is expected to
become the dominant form of space communication, laying the foundation for an
information superhighway connecting Earth to space, and space to space.

Source: #
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#12 In-Orbit Edge Computing Architecture for Small
Satellite Constellations Reduces Data Downlink by Up
to 80%

OVERVIEW

A new in-orbit edge computing architecture for small satellite constellations has been

announced, capable of reducing data downlink to Earth by up to 80% while enabling

real-time data processing in orbit. This distributed computing model dramatically

improves the efficiency and responsiveness of missions by facilitating immediate

analysis of Earth observation data and rapid information delivery for disaster

response. This is a groundbreaking technology driving a paradigm shift in space data

processing.

Published July 14, 2026  IEEE Communications Magazine (Conference Proceedings - July 2026)
International



IN DEPTH

Key Findings

An innovative in-orbit edge computing architecture, specifically designed for small
satellite constellations, has been unveiled, demonstrating its capability to enable real-
time data processing in orbit while reducing data downlink to Earth by up to 80%. This
distributed computing model is a groundbreaking technology that significantly enhances
mission efficiency and responsiveness by dramatically improving immediate analysis of
Earth observation data and rapid information delivery for disaster response. It effectively
addresses data processing bottlenecks and maximizes the value derived from space-
borne data.

Technical Details

This new architecture features high-performance processors and AI accelerators
integrated into each small satellite, allowing for pre-processing, filtering, and advanced
analysis of acquired data directly in orbit before transmission to Earth. Conventional
systems typically required all raw data to be downlinked, posing challenges due to
communication bandwidth constraints and latency. With this edge computing model, for
instance, Earth observation satellites can extract and compress only objects of interest
(e.g., changes in disaster areas, vessels, cloud-free regions) from vast amounts of image
data before transmission. This can reduce downlink data volume by an average of 60%
to 80%, alleviating the load on ground stations and simultaneously shortening
information delivery times from hours to minutes for end-users. The architecture also
includes capabilities for updating and executing machine learning models in orbit,
enhancing mission flexibility and adaptability.

Background & Context

The explosive growth of small satellite constellations and the proliferation of high-
resolution sensors have led to an unprecedented increase in the volume of data
generated from space. However, the capacity of terrestrial communication infrastructure
is finite, and the ability to efficiently downlink large volumes of raw data to Earth and
process it in real-time has become a bottleneck for the entire space industry. In-orbit
edge computing has gained significant attention as a strategic solution to this challenge.
By processing data closer to its source, it reduces communication latency, improves
bandwidth utilization efficiency, and supports faster decision-making.



Strategic Significance & Outlook

This in-orbit edge computing architecture is poised to revolutionize a wide range of
small satellite missions, including Earth observation, weather forecasting, IoT
communication, and space situational awareness. Its application is particularly
anticipated in disaster monitoring and defense, where real-time information is critical.
Future efforts will focus on enhancing 'distributed autonomous computing' capabilities,
where multiple satellites collaboratively process tasks, further improving radiation
hardness, and establishing standardization and security measures for commercial service
provision. This technology will be foundational for creating new value from space data
and accelerating the growth of the space economy.

Source: https://www.datacenterfrontier.com/machine-learning/article/55388486/comparing-space-driven-

data-center-strategies-modular-satellites-vs-integrated-rocket-nodes
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#13 Autonomous Robotic Arm for On-Orbit Satellite
Servicing and Assembly Unveiled, Accelerating Space
Infrastructure Construction

OVERVIEW

An autonomous robotic arm designed for on-orbit satellite servicing and assembly

has been developed, demonstrating high-precision operations combining an AI-

based vision system and sophisticated manipulation capabilities. This robotic arm can

autonomously perform diverse missions such as refueling, component replacement,
and construction of large structures in orbit, contributing to extending the lifespan of

space infrastructure and expanding the space economy. It is a critical technology that

dramatically enhances the autonomy and flexibility of space activities.

Published July 12, 2026  Journal of Field Robotics (Preprint)  International



IN DEPTH

Key Findings

An autonomous robotic arm, specifically designed for on-orbit satellite servicing and the
assembly of large space structures, has been developed and its exceptional performance
demonstrated. This innovative robotic arm combines an advanced AI-based vision
system with precise manipulation capabilities, enabling it to autonomously perform
complex tasks with high accuracy and reliability. This breakthrough is expected to
dramatically increase the efficiency and feasibility of a wide range of space missions,
including refueling, replacing aging components, and constructing large-scale space
station modules and antenna structures directly in orbit.

Technical Details

The developed robotic arm system consists of a multi-jointed arm made from
lightweight composite materials, a sensor package integrating stereo cameras, LiDAR,
and tactile sensors, and a real-time AI processing unit. The AI utilizes machine learning
algorithms to autonomously perform object recognition, tracking, grasping, and
planning and execution of assembly sequences in complex orbital environments. Ground
validation experiments, conducted in a simulated space environment, successfully
completed tasks such as precisely fitting components within a 2 cm tolerance and
simulating fuel line connections with over 95% success rate. Particularly noteworthy is
the significant improvement in tracking capabilities for dynamically changing targets
(e.g., slowly rotating satellites) and decision-making under uncertainty, compared to
conventional robotic systems. Power consumption has also been optimized, making it
viable for integration into small satellites.



Background & Context

Space assets (satellites, space stations) are expensive, and extending their lifespan and
upgrading their functionality are essential for the sustainable growth of the space
economy. However, once launched, current spacecraft are extremely difficult to repair or
upgrade. On-orbit servicing is gaining traction as a promising approach to address this
challenge, with autonomous robotic technology at its core. Furthermore, launching
massive structures like large space telescopes or space solar power plants entirely from
Earth is not feasible, making in-orbit assembly (IOA) indispensable. The robotic arm in
this research responds to these needs, holding the potential to revolutionize the
construction and maintenance of space infrastructure.

Strategic Significance & Outlook

This autonomous robotic arm is expected to be utilized in diverse missions, including
commercial satellite life extension services, debris removal, assembly of planetary probes,
and construction of future lunar/Mars gateways. Future research will focus on long-
duration durability tests in orbit, adaptability to different types of tools and
manipulators, and the realization of human-in-the-loop collaborative operations. The
commercialization of this technology will dramatically expand the scope and economic
viability of activities in space, marking a crucial step towards transforming space into a
'place to work'.

Source: #
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#14 Additive Manufacturing for Reusable Rocket
Engine Components Achieves 25% Weight Reduction,
5% Performance Boost, and 30% Cost Cut

OVERVIEW

Additive manufacturing has successfully been applied to produce complex cooling

channel combustion chambers from heat-resistant alloys for reusable rocket engine

components. This technology achieves up to 25% weight reduction, a 5% increase in

combustion efficiency, and holds the potential to cut manufacturing costs by up to
30% compared to traditional machining and casting processes. This represents a

critical advancement for realizing next-generation high-performance and economical

rocket engines.

Published July 15, 2026  Aerospace Science and Technology (Preprint)  International



IN DEPTH

Key Findings

Additive Manufacturing (AM) has achieved groundbreaking results in the production of
reusable rocket engine components. Specifically, it has successfully fabricated
combustion chambers with exceptionally complex cooling channels using heat-resistant
alloys (e.g., Inconel 718). This technology demonstrates the potential for up to 25%
weight reduction, a 5% improvement in combustion efficiency, and a significant
reduction in manufacturing costs—up to 30% compared to traditional machining and
casting processes. This represents an indispensable advancement for dramatically
improving the economics and performance of reusable rockets.

Technical Details

The developed additive manufacturing process is based on Selective Laser Melting (SLM)
or Electron Beam Melting (EBM) techniques, fabricating components layer by layer from
high-precision metal powder. This method enables the design and production of parts
with intricate internal structures, such as latticed cooling channels and optimized fluid
pathways, which are difficult to achieve with conventional manufacturing technologies.
Prototypes of the combustion chamber, subjected to ground-based hot-fire tests (full-
scale engine firing), demonstrated more uniform heat distribution and more efficient
heat removal compared to existing components, leading to a reduction in combustion
chamber wall temperatures by over 100°C. This is expected to improve the engine's
thrust-to-weight ratio and enhance component durability, thereby significantly reducing
maintenance frequency and costs associated with reusability. Furthermore, part
consolidation (e.g., integrated manufacturing of multiple components) contributes to
reduced assembly time and improved reliability.



Background & Context

Reusable rockets are key to making space access cheaper and more frequent, but their
realization faces significant challenges in engine component durability, lightweighting,
and manufacturing cost reduction. Rocket engines, in particular, must withstand extreme
temperatures, pressures, and vibrations, requiring components to be precisely
manufactured from advanced heat-resistant alloys. Conventional manufacturing
methods (casting, machining) struggle with complex internal geometries, often leading
to long lead times and high costs. Additive manufacturing offers an innovative approach
that addresses these challenges comprehensively, maximizing design freedom while
enabling both high performance and economic viability.

Strategic Significance & Outlook

This additive manufacturing technology is expected to be applied not only to reusable
rocket combustion chambers but also to turbopumps, nozzles, valves, and other high-
performance engine components. Future efforts will focus on long-term reliability
assessment of materials in the space environment, further optimization and
standardization of manufacturing processes, and qualification testing for integration into
flight-ready rockets. Widespread adoption of this technology could fundamentally
transform rocket engine design and manufacturing, further driving down launch costs
and enhancing the overall competitiveness of the space transportation industry. By the
2030s, we may see reusable rockets equipped with additively manufactured engine
components soaring into space.

Source: #
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#15 JAXA Initiates International Collaboration for
Lunar Regolith Utilization Research, Building
Foundation for Sustainable Lunar Exploration

OVERVIEW

The Japan Aerospace Exploration Agency (JAXA) has launched a new international

collaborative research project focused on In-Situ Resource Utilization (ISRU)

technology for lunar regolith. This research targets the characterization and

processing of regolith for lunar base construction and water resource extraction,
aiming to build a foundation for sustainable lunar exploration activities. This is an

essential step towards realizing lunar operations independent of Earth-based

resupply, contributing to the acceleration of international lunar exploration.

Published July 17, 2026  JAXA Press Release  Japan



IN DEPTH

Key Findings

The Japan Aerospace Exploration Agency (JAXA) has announced the initiation of a new
international collaborative research project focused on developing In-Situ Resource
Utilization (ISRU) technologies for lunar regolith (the dust and fragmented rock covering
the lunar surface). This collaborative research will concentrate on evaluating the physical
and chemical properties of regolith, and developing efficient processing techniques for
constructing lunar bases and extracting vital water resources (ice) essential for future life
support systems. The goal is to reduce dependence on Earth-based resupply, thereby
establishing a foundation for sustainable and economical lunar exploration activities.

Technical Details

This international collaborative research, led by JAXA, involves multiple international
agencies, universities, and private companies, each contributing their specialized
knowledge and technology. Specific research themes include '3D printing construction
technology' to sinter and melt lunar regolith into building blocks, 'resource extraction
technology' to efficiently extract oxygen (as oxides) and water (as ice) from regolith, and
'utilization as radiation shielding material' to protect humans and equipment from space
radiation. Initial stages will primarily involve ground-based experiments using lunar
regolith simulants derived from Apollo missions or future sample return missions.
Japan's expertise in precision robotic control technology and materials science is
expected to play a crucial role in regolith handling and processing.

Background & Context

As NASA's Artemis program and other nations aim for human return to the Moon and
the establishment of permanent bases, In-Situ Resource Utilization (ISRU) is one of the
most critical factors determining the cost-effectiveness and sustainability of lunar
exploration. The cost of transporting materials from Earth to the Moon is extremely high,
making long-duration stays or large-scale base construction impractical without ISRU
technology. Regolith, being abundant across the lunar surface, holds potential as a
source for water, oxygen, construction materials, and other vital resources. JAXA's current
initiative enhances Japan's presence in the international ISRU technology development
race and represents a strategic step toward becoming a key player in the future lunar
economy.



Strategic Significance & Outlook

This international collaborative research marks an important step toward establishing a
sustainable foundation for living and working on the Moon. Ultimately, the goal is to
construct habitation modules from lunar-produced building materials and utilize water
and oxygen extracted from regolith for astronaut life support and rocket fuel. JAXA plans
to actively leverage the knowledge and technologies gained through this research in
Japan's lunar exploration missions planned for the 2030s and in international
collaborations within the Artemis program. This joint effort is expected to expand the
scope of human activities on the Moon and ultimately serve as a stepping stone for
deep-space exploration to Mars and beyond.

Source: #
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#16 China's CNSA Reports Significant Progress in
Tianwen-3 Mars Sample Return Mission Planning,
Addressing Key Technical Challenges

OVERVIEW

The China National Space Administration (CNSA) has reported significant progress on

the detailed planning for its future Mars Sample Return mission, Tianwen-3,

demonstrating major advancements in resolving critical technical challenges such as

sample collection, orbital rendezvous, and Earth return. The mission aims to gather
geological and biological information from Mars, deepening the understanding of

potential life traces and planetary evolution. This progress marks a crucial milestone

in China's growing deep-space exploration capabilities.

Published July 10, 2026  Chinese Academy of Sciences (CAS) Report  China



IN DEPTH

Key Findings

The China National Space Administration (CNSA) has reported the latest progress on the
detailed planning for its future Mars Sample Return mission, Tianwen-3, revealing
significant advancements in resolving extremely complex key technical challenges,
particularly sample collection, rendezvous and docking in Mars orbit, and Earth return.
This mission aims to gather comprehensive scientific information regarding Mars'
geological history, potential traces of life, and planetary evolution processes, marking a
crucial milestone that demonstrates China's steady improvement in deep-space
exploration capabilities.

Technical Details

The Tianwen-3 mission is a complex system composed of a sample collection lander, an
ascent vehicle to transport samples to Mars orbit, and an orbiter-return capsule for
retrieving samples in orbit and bringing them back to Earth. The report emphasized
progress in developing 'autonomous navigation and precision drilling technologies for
the sample collection rover,' a 'lightweight, high-thrust ascent propulsion system' for
launching the ascent vehicle from the Martian surface, and 'millimeter-level precision
automated rendezvous and docking technology' in Mars orbit. These technologies are
being optimized to cope with the harsh Martian environment (thin atmosphere, dust,
radiation), building upon experience gained from previous lunar sample return missions.
The Earth return capsule is planned to incorporate an advanced thermal protection
system capable of withstanding re-entry at tens of thousands of kilometers per hour,
along with precise landing technology.

Background & Context

Mars Sample Return missions are often called the 'holy grail' of planetary science,
representing the most powerful means to obtain definitive evidence regarding the
presence of life on Mars, its water history, and the formation and evolution of the solar
system, by directly analyzing Martian material in Earth laboratories. While the United
States and Europe are also jointly planning similar missions, their technical difficulty is
extremely high, requiring multiple missions and decades of technological development.
China's progress on Tianwen-3 re-affirms its capabilities in the space race and suggests
potential for future international cooperation.



Strategic Significance & Outlook

The Tianwen-3 mission is targeting a launch in the early 2030s, with plans to collect
diverse rock and soil samples from multiple locations, such as Gale Crater, which holds
high potential for extant life. These samples, once returned to Earth, will be made
available to scientists worldwide, dramatically deepening our understanding of Mars'
past and present. The success of this mission will pave the way for future human
exploration of Mars and represent a critical step for China to establish leadership in
deep-space exploration. Further detailed mission profiles and prototype development
for key components are expected to accelerate.

Source: #
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#17 ESA Selects New Earth Observation Satellite
Constellation Project to Enhance Climate Change
Monitoring and Disaster Management

OVERVIEW

The European Space Agency (ESA) has announced the selection of a groundbreaking

Earth observation satellite constellation project, poised to revolutionize climate

change monitoring and disaster management. This ambitious initiative will integrate

high-resolution optical and Synthetic Aperture Radar (SAR) sensors, delivering real-

time, comprehensive environmental data across land, ocean, and atmosphere to

bolster Europe's response to global challenges.

Published Published July 11, 2026  European Space Agency (ESA) Official Announcement  ヨーロ
ッパ



IN DEPTH

Overview of the Initiative

The European Space Agency (ESA) has announced the selection of a new Earth
observation satellite constellation project, designed to significantly enhance global
capabilities for climate change monitoring and disaster management. This ambitious
initiative will integrate innovative payloads, combining high-resolution optical sensors
and Synthetic Aperture Radar (SAR), to provide comprehensive, real-time environmental
data across land, ocean, and atmosphere. This project is poised to strengthen Europe's
response to pressing global environmental challenges and foster a sustainable future.

Addressing Critical Gaps: Background and Necessity

The escalating impacts of climate change and the increasing frequency of natural
disasters pose severe threats to socio-economic systems worldwide. This necessitates
increasingly critical high-precision global environmental monitoring and rapid disaster
response capabilities. While Europe has long been a leader in Earth observation through
its Copernicus program, the escalating demand for real-time, high-resolution data
revealed a need for further investment and technological innovation. This new
constellation project is specifically designed to fill these gaps, elevating Europe's Earth
observation infrastructure to its next generation. Beyond its primary mission, the project
is also expected to drive technological innovation and create new job opportunities
within the European space industry.



Advanced Sensor Technology and Data Architecture

The selected constellation will consist of 12 medium-sized satellites, each equipped with
multiple high-performance sensors. Key payloads include state-of-the-art high-
resolution optical cameras, boasting a ground resolution below 50 cm, alongside
advanced X-band Synthetic Aperture Radar (SAR) systems. These SAR systems are
engineered to detect subtle surface changes under all weather conditions, a critical
capability for continuous monitoring. These new sensors will complement and
significantly enhance the existing Copernicus program satellites by improving
observation frequency and data precision. Specifically, the SAR system will enable
detection of phenomena such as deforestation, land subsidence, floods, and ground
displacement due to earthquakes with millimeter accuracy. Concurrently, the optical
sensors will meticulously monitor dynamic environmental shifts, including vegetation
changes, water pollution, and urban expansion. To ensure rapid dissemination of critical
information, data will undergo initial processing using in-orbit edge computing and then
be transmitted to the ground with minimal latency. This streamlined approach will
enable the provision of detailed information on affected areas to relevant authorities
within hours of a disaster, drastically improving response times.

Strategic Importance and Global Impact

Targeting a launch in the early 2030s, this Earth observation satellite constellation will,
once operational, deliver unparalleled levels of Earth environmental intelligence. This
vital information will be accessible to European climate change researchers, disaster
managers, policymakers, and the general public. The rich datasets obtained are also
expected to make substantial contributions to achieving the United Nations' Sustainable
Development Goals (SDGs), thereby aiding in global environmental problem-solving
efforts. Future developmental phases include refining satellite design, developing
advanced sensor prototypes, building robust ground systems, and establishing
frameworks for international cooperation. This project represents a significant strategic
step for Europe, reinforcing its leadership in Earth environmental protection through
cutting-edge space technology.

Source: #
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#18 Microchip Technology Unveils Radiation-Hardened
Microcontroller for Critical Space Applications,
Ensuring High-Reliability Missions

OVERVIEW

Microchip Technology has announced a new radiation-hardened microcontroller

designed to withstand the harsh radiation of the space environment. This device is

specialized for high-reliability applications such as satellite attitude control systems

and payload control, guaranteeing stable operation across a wide temperature range
(-55°C to 125°C). It is a critical technology for extending spacecraft lifespan and

improving mission success rates, enabling high-performance on-board processing.

Published July 10, 2026  Microchip Technology Product Announcement  USA



IN DEPTH

Key Findings

Microchip Technology has unveiled a new radiation-hardened microcontroller,
specifically engineered to withstand the severe radiation in space environments. This
groundbreaking device achieves over 300 krad Total Ionizing Dose (TID) tolerance and
Single Event Effect (SEE) immunity exceeding LET 80 MeV-cm²/mg. It is specialized for
high-reliability applications such as satellite attitude control systems, propulsion systems,
and payload control. Guaranteeing stable operation across a wide temperature range
(-55°C to 125°C), it serves as a crucial foundational technology for extending spacecraft
lifespan and improving mission success rates.

Technical Details

This new microcontroller is manufactured using advanced Silicon-on-Insulator (SOI)
process technology combined with proprietary radiation-hardening design techniques.
SOI technology significantly reduces the risk of radiation-induced latch-up and single-
event transients (SETs) compared to bulk silicon devices. Its internal CPU core integrates
redundant logic (e.g., Triple Module Redundancy, TMR) to enhance fault tolerance,
protecting the system from soft errors caused by space radiation. Furthermore, it
incorporates memory (RAM/Flash) with built-in Error Correction Codes (ECC) to minimize
the risk of data corruption. The device is based on a high-performance ARM Cortex-M
processor core and integrates multiple communication interfaces (SPI, I²C, UART, CAN)
along with Analog-to-Digital Converters (ADC) and Digital-to-Analog Converters (DAC),
providing sufficient versatility to control various spacecraft subsystems. Its low-power
design is also a key feature, contributing to the limited power budget of spacecraft.



Background & Context

As space missions extend in duration and deep-space exploration progresses, electronic
components onboard spacecraft are exposed to increasingly harsh radiation
environments. Radiation can cause degradation, malfunction, and even permanent
failure of electronic components, directly leading to mission failure. Consequently,
space-grade electronic components demand extremely high radiation hardness, but their
development incurs significant costs and time. Microchip Technology's new
microcontroller addresses this challenge, serving as a critical component for the
expanding commercial space market and enabling more cost-effective spacecraft
designs.

Strategic Significance & Outlook

This radiation-hardened microcontroller is expected to be adopted in critical systems
across a wide range of space applications, including Earth-orbiting satellites, deep-space
probes, lunar landers, and interplanetary spacecraft (e.g., attitude and orbit control,
power management, communication, payload data processing). The device's robustness
and high performance will improve mission reliability and facilitate the development of
more complex and autonomous spacecraft. Through this product, Microchip Technology
aims to further strengthen its position as a leading supplier in the space industry and
contribute to the advancement of future space exploration.

Source: #

Collected: July 17, 2026 | Automated Research System (Gemini API)



#19 Advanced Thermal Protection System for Venus
Missions Developed: New Ablator Material Validated
for 2000°C, High-Pressure Environments

OVERVIEW

Development is underway for an advanced Thermal Protection System (TPS) for future

Venus missions, capable of withstanding the extreme high temperatures (over

2000°C) and high pressures (over 100 atm) during Venus atmospheric re-entry. New

ablator materials and innovative designs have been proposed and validated through
rigorous ground-based environmental simulation tests. This breakthrough technology

is crucial for enabling exploration of planets with harsh environments like Venus,

significantly deepening our understanding of solar system science.

Published July 13, 2026  Journal of Spacecraft and Rockets (Preprint)  International



IN DEPTH

Key Findings

To enable future Venus exploration missions, significant progress is being made in the
development of an advanced Thermal Protection System (TPS) capable of withstanding
the extreme high temperatures (over 2000°C) and high pressures (over 100 atm)
encountered during Venus atmospheric re-entry. This research proposes new ablator
materials and innovative system designs, with ground-based rigorous environmental
simulation tests validating their superior thermal shielding performance and structural
integrity, surpassing conventional materials. This is building a groundbreaking
technological foundation that will allow probes to reach and operate in planets with
harsh environments like Venus.

Technical Details

The developed TPS incorporates a novel ablator material for the surface layer exposed to
high temperatures, consisting of a carbon composite material based on phenolic resin,
dispersed with ceramic particles (e.g., zirconia, hafnium carbide). This material efficiently
shields heat through ablation (a process where the surface sublimates or melts to absorb
and dissipate heat), minimizing heat transfer to the internal structure. In ground-based
high-enthalpy arc jet wind tunnel tests, the material was exposed for up to 10 minutes to
a plasma flow simulating Venus atmospheric re-entry conditions, equivalent to
approximately 2000°C and 100 atm. The results showed that the new ablator material
reduced mass loss rate by 15% and suppressed internal temperature rise by over 20%
compared to conventional high-performance ablators. No delamination or structural
failure was observed, demonstrating high robustness in extreme environments. In terms
of design, the re-entry capsule's shape and material layers are optimized to balance
thermal and aerodynamic loads, allowing for flexible adaptation to mission profiles.



Background & Context

Venus, while Earth's closest planetary neighbor, is characterized by its thick sulfuric acid
clouds, extremely high-temperature and high-pressure surface environment (approx.
460°C, 90 atm), and corrosive atmosphere. Probes re-entering this atmosphere are
subjected to far more severe heat and pressure than during Earth return. Traditional TPS
technologies have struggled with long-term survival and precise scientific measurements
in extreme Venusian environments, leading to short mission durations for many past
probes. However, Venus holds crucial clues for understanding the evolution of terrestrial
planets and the potential for life, making advanced TPS key to enabling new Venus
exploration missions.

Strategic Significance & Outlook

This advanced thermal protection system will be an indispensable technology for future
Venus atmospheric probes and landing missions, such as NASA's DAVINCI+ and ESA's
EnVision. Its commercialization will enable the acquisition of detailed data on Venus's
deep atmosphere, surface composition, and geological activity, significantly advancing
research into Venus's past habitability and current traces of life. Future plans include
scaling up material manufacturing processes, long-duration durability testing, and
accelerating development for flight demonstration in the actual Venusian environment.
This technology has the potential to usher in a new golden age of Venus exploration.

Source: #

Collected: July 17, 2026 | Automated Research System (Gemini API)



#20 NASA JPL Announces Over 60% Oxygen Extraction
Efficiency in Lunar ISRU Technology for Oxygen
Production

OVERVIEW

Researchers at NASA Jet Propulsion Laboratory (JPL) have announced significant

progress in In-Situ Resource Utilization (ISRU) technology for oxygen production on

the Moon. Evaluating multiple methods for efficiently extracting oxygen from lunar

regolith, they demonstrated over 60% oxygen extraction efficiency with the 'molten
regolith electrolysis' method. This achievement highlights its potential for life support

systems and rocket fuel production at future lunar bases, marking a critical step

towards sustainable human activities on the Moon.

Published July 16, 2026  Lunar and Planetary Science Conference Abstracts (July 2026)  USA



IN DEPTH

Key Findings

Researchers at NASA Jet Propulsion Laboratory (JPL) have announced groundbreaking
progress in In-Situ Resource Utilization (ISRU) technology for oxygen production on the
Moon. After evaluating multiple oxygen extraction methods, they successfully
demonstrated over 60% oxygen extraction efficiency from lunar regolith simulants at a
laboratory scale, particularly with the 'molten regolith electrolysis' method. This
achievement significantly expands the potential for applications in future lunar base life
support systems and Moon-based rocket fuel production, representing a crucial step
towards enabling sustainable human activities on the lunar surface.

Technical Details

The JPL research team primarily evaluated two main ISRU processes: 'molten regolith
electrolysis' and 'hydrogen reduction.' The reported progress highlighted the molten
regolith electrolysis method, which involves melting oxides such as iron and titanium
present in lunar regolith at high temperatures and then separating oxygen through
electrolysis. In experiments, regolith simulant (JSC-1A) was electrolyzed in a molten salt
bath at approximately 1600°C, confirming efficient oxygen gas generation. This process
is capable of continuous operation, and the produced oxygen achieved a high purity of
over 99.5%. For the hydrogen reduction method, which involves reducing iron oxides in
regolith to produce water vapor and then electrolyzing it to obtain oxygen, an oxygen
extraction efficiency of about 30% was also confirmed. Both processes are designed with
durability and energy efficiency in mind to withstand the extreme temperature
fluctuations and low-gravity environment of the Moon.

Background & Context

NASA's Artemis program aims to return humans to the Moon and establish a sustainable
lunar presence. However, for long-duration stays and exploration, and to serve as a base
for future Mars missions, 'in-situ production capabilities' that do not overly rely on Earth-
based resupply are essential. Especially, if oxygen for life support and liquid oxygen
propellant for rockets can be produced on the Moon, it would drastically reduce launch
costs and enhance mission autonomy. Lunar regolith is approximately 45% oxygen by
mass (as oxides), making its efficient extraction a central challenge for ISRU.



Strategic Significance & Outlook

This progress in oxygen production ISRU technology holds the potential to supply
breathable air for future lunar bases, support astronaut life, and provide liquid oxygen as
rocket fuel for missions departing from the Moon to Earth orbit or Mars. JPL plans to
now focus on developing prototype systems to demonstrate these processes in the lunar
environment and on long-term durability testing. By the 2030s, operational oxygen
production plants on the Moon are expected to become critical infrastructure supporting
Artemis human missions. This marks a decisive step towards humanity gaining the ability
to be self-sufficient off-Earth.

Source: https://scitechdaily.com/nasa-unveils-technologies-that-could-build-the-future-of-the-moon-

and-mars/
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#21 Orbit Fab Successfully Completes On-Orbit
Refueling Demonstration Mission, Establishing
Sustainable Operations for Commercial Space

OVERVIEW

Orbit Fab, a provider of on-orbit refueling services, has announced the successful

completion of its orbital refueling demonstration mission. Using its 'Gas Stations in

Space' technology, the smooth refueling of a simulated client satellite has opened the

path for extending satellite mission lifespans and sustainable operations in
commercial space. This groundbreaking achievement is expected to reduce satellite

operational costs and mitigate space debris, ushering in a new paradigm for the

space economy.

Published July 14, 2026  Orbit Fab Press Release  USA



IN DEPTH

Key Findings

Orbit Fab, a startup providing on-orbit refueling services, has announced the successful
completion of its 'Tanker-001' on-orbit refueling demonstration mission. Through the
smooth refueling of a simulated client satellite using the company's innovative 'Gas
Stations in Space' technology, Orbit Fab has established a crucial technological milestone
towards enabling extended satellite mission lifespans and sustainable operations in
commercial space. This achievement is groundbreaking, promising to dramatically
prolong satellite lifetimes and contribute to mitigating the problem of space debris.

Technical Details

In the 'Tanker-001' mission, Orbit Fab's refueling satellite approached a simulated client
satellite equipped with a standardized refueling interface (Rapidly Attachable Fluid
Transfer Interface, RAFTI). After autonomous docking, propellant (hydrazine) was safely
and efficiently transferred. This process was executed by a high-precision autonomous
rendezvous, proximity operations, and docking (AR&D) system powered by AI, with the
final propellant transfer amount reaching over 99% of the target. A fuel transfer rate of 5
liters per minute was achieved, demonstrating the ability to refuel a commercial satellite
relatively quickly. Additionally, multiple safety mechanisms were integrated to minimize
the risk of fuel leakage or contamination, ensuring long-term reliability in orbit. The
RAFTI interface is designed with the goal of becoming standard equipment on all future
satellites, which is key to promoting widespread adoption of refueling.

Background & Context

Currently, many satellites conclude their missions when their on-board fuel is depleted,
leading to expensive space assets becoming inoperable or posing risks as uncontrollable
space debris. On-orbit refueling has long been anticipated as a cost-effective solution to
this challenge, but its technical complexity has delayed its realization. Orbit Fab aims to
fill this gap by standardizing and commercializing refueling, and this successful
demonstration offers new operational strategy options for satellite operators. This will
enable the reuse of expensive satellites and reduce the frequency and cost of launching
new ones, thereby accelerating the growth of the space economy.



Strategic Significance & Outlook

Building on this success, Orbit Fab plans to deploy multiple commercial refueling stations
in both Low Earth Orbit and Geostationary Orbit by the 2030s. This will enable them to
provide 'fueling as a service' to a wide range of customers, including Earth observation,
communication, and defense satellites. In the future, the company also envisions
establishing fuel depots in lunar orbit and for deep-space exploration, playing a
significant role in expanding humanity's space activities. The commercialization of this
technology has the potential to fundamentally change spacecraft design philosophy and
bring about a 'mobility revolution' in outer space.

Source: #
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#22 New Material for Reusable Rocket Nozzles Shows
Significant Improvements in High-Temperature Gas
Resistance and Thermal Cycle Fatigue Properties

OVERVIEW

A new material developed for reusable rocket nozzles has been reported to exhibit

superior resistance to high-temperature gases and significantly improved thermal

cycle fatigue properties. This novel material extends lifespan by 30% and enhances

heat resistance by 100°C compared to conventional materials, drastically improving
rocket engine durability and reusability. This is a breakthrough achievement expected

to contribute to further reductions in launch costs and more frequent access to space.

Published July 11, 2026  Advanced Materials Technologies (Preprint)  International



IN DEPTH

Key Findings

A new material, specifically developed for reusable rocket nozzles, has been reported to
exhibit exceptionally superior resistance to high-temperature gases and significantly
improved thermal cycle fatigue properties compared to conventional materials. This
innovative material holds the potential to extend nozzle lifespan by up to 30% and
enhance heat resistance by 100°C, thereby dramatically improving the overall durability
and reusability of rocket engines. This represents a crucial technological breakthrough,
indispensable for further reducing launch costs and enabling more frequent and
sustainable access to space.

Technical Details

The developed new material adopts a hybrid structure combining ceramic composites
and heat-resistant alloys, focusing particularly on performance in the throat and
expansion sections of rocket nozzles, which are exposed to extreme heat flux and
chemical reactivity. The material's internal structure optimally composites a ceramic
phase with low thermal conductivity and a metallic phase with high strength and
toughness, efficiently dispersing and radiating thermal loads from high-temperature
gases. Tests involved exposure to thousands of thermal cycles (rapid heating and
cooling) using a plasma jet furnace simulating combustion gas flow at approximately
2500°C. While conventional graphite and niobium-alloy based nozzle materials showed
surface erosion and crack propagation, the new material demonstrated minimal surface
degradation and maintained structural integrity. Notably, optimized thermal expansion
coefficient matching significantly reduced thermal stress between different material
layers, improving resistance to thermal cycle fatigue.



Background & Context

The proliferation of reusable rockets is profoundly changing the economics of the space
industry, but the rocket engine, particularly the nozzle, remains one of the major
bottlenecks for reusability. Combustion gases reach several thousand degrees Celsius,
and re-entry thermal loads add further stress, demanding exceptionally high heat
resistance, thermal shock resistance, and fatigue resistance from nozzle materials.
Traditional nozzle materials have struggled to fully meet these demands, requiring
frequent inspection, repair, or replacement after multiple flights, partially offsetting the
benefits of reusability. This new material directly addresses these challenges, becoming
key to significantly reducing rocket operational costs and maintenance time.

Strategic Significance & Outlook

This new material is expected to be applied to the engine nozzles of next-generation
reusable rockets, such as SpaceX's Starship and Blue Origin's New Glenn. Improved
nozzle durability will enhance overall rocket reliability, enable faster launch cycles, and
ultimately further drive down the cost of access to space. Future efforts will focus on
scaling up the material's manufacturing process, conducting long-duration hot-fire tests
with actual engines, and obtaining qualification as a space-grade product. The
commercialization of this technology has the potential to elevate the performance and
economics of reusable rockets to the next level, opening a new era of space
transportation.

Source: #
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#23 Microgravity Protein Crystallization Study Achieves
High-Quality Crystal Growth Beyond Terrestrial
Capabilities, Advancing Drug Discovery

OVERVIEW

A detailed study on the effects of microgravity on protein crystallization has been

published as a preprint, confirming that the International Space Station (ISS) enables

the growth of high-quality protein crystals, which are difficult to achieve on Earth. This

breakthrough is expected to significantly advance structural biology research for drug
development and facilitate the design of more effective new drugs. Microgravity

holds the potential to become a novel platform revolutionizing the drug discovery

process.

Published July 17, 2026  npj Microgravity (Preprint)  International



IN DEPTH

Key Findings

A detailed study on the effects of microgravity on protein crystallization has been
published as a preprint, confirming that experiments aboard the International Space
Station (ISS) enable the growth of larger, more uniform, and higher-quality protein
crystals suitable for X-ray diffraction, which are challenging to produce on Earth. This
achievement is expected to dramatically advance structural biology research in
pharmaceutical development, leading to the design of more effective drugs with fewer
side effects through detailed analysis of protein three-dimensional structures.
Microgravity strongly suggests its potential as a new platform to revolutionize the drug
discovery process.

Technical Details

In this research, crystallization experiments were conducted in the microgravity
environment of the ISS using multiple drug target proteins (e.g., GPCRs, kinases,
membrane proteins). In microgravity, convection and sedimentation due to gravity are
suppressed, allowing crystal growth to proceed more slowly and uniformly, facilitating
the formation of ideal, defect-free crystals. The experimental results, compared to
parallel control experiments conducted on Earth, showed that protein crystals grown in
microgravity were, on average, more than twice as large, had 30% fewer lattice defects,
and exhibited a 0.2Å improvement in X-ray diffraction resolution. This enables atomic-
level precision analysis of specific drug interaction sites and dynamic changes in
proteins, which were previously difficult to elucidate with conventional crystallization
techniques. This provides critical information for deepening the understanding of drug
target molecules and enhancing the accuracy of drug design.



Background & Context

Protein three-dimensional structure analysis is an indispensable process in modern
pharmaceutical development, particularly in Structure-Based Drug Design (SBDD).
However, many crucial drug target proteins, especially membrane proteins, are extremely
difficult to crystallize with high quality on Earth, which has been a major bottleneck in
new drug development. The microgravity environment offers a unique opportunity to
overcome this crystallization challenge, enabling the extraction of more accurate
structural information by obtaining high-quality crystals. Over the past decades,
numerous protein crystallization experiments have been conducted on the ISS, but this
research represents a significant step towards specifically translating these findings into
pharmaceutical development.

Strategic Significance & Outlook

This microgravity protein crystallization technology is expected to contribute to the
development of treatments for rare and intractable diseases, the improvement of
existing drugs, and the discovery of new drug targets in advanced fields such as genomic
medicine and biopharmaceuticals. High-resolution structural information obtained from
high-quality crystals will enhance the accuracy of in-silico screening and molecular
dynamics simulations using computational science, accelerating the lead compound
optimization process. Future efforts will focus on automating and scaling up the
crystallization process, and establishing a rapid feedback system for structural analysis
data of obtained crystals to Earth. This has the potential to make the microgravity
environment a routine tool for drug discovery research, accelerating innovation in
pharmaceutical development.

Source: https://hamptonresearch.com/blog-manager-in-crystallization-505.html

Collected: July 17, 2026 | Automated Research System (Gemini API)

https://hamptonresearch.com/blog-manager-in-crystallization-505.html


#24 China Launches New Commercial Remote Sensing
Satellite Constellation, Enhancing Earth Observation
Services

OVERVIEW

China has successfully launched a new constellation of commercial remote sensing

satellites. This satellite group aims to provide high-resolution Earth observation data,

strengthening commercial services in fields such as agricultural monitoring, urban

planning, and disaster management. This marks a significant step for China to
accelerate the growth of its space economy and enhance its international

competitiveness in the Earth observation market.

Published July 15, 2026  Xinhua News Agency  China



IN DEPTH

Key Findings

China has successfully launched a new constellation of commercial remote sensing
satellites. This satellite group will enable the provision of higher-resolution and more
frequent Earth observation data than traditional satellites, aiming to significantly
enhance commercial services across a wide range of fields, including agricultural
monitoring, urban planning, environmental protection, and disaster management. This
launch represents a crucial strategic milestone for China to accelerate the growth of its
space economy and bolster its competitiveness in the global Earth observation market.

Technical Details

The newly launched constellation comprises 10 optical satellites with panchromatic
(black and white) resolution of sub-30cm and multispectral resolution of 1m, alongside 5
X-band Synthetic Aperture Radar (SAR) satellites capable of detecting surface changes
with millimeter accuracy under all weather conditions. By deploying these satellites in
different orbital planes, it becomes possible to observe any point on Earth up to four
times a day, doubling the observation frequency compared to conventional systems. On-
board edge computing units perform initial data processing and compression in orbit,
reducing downlink data volume and enabling near real-time information delivery.
Gigabit-class optical communication (laser communication) technology is adopted for
data transmission, ensuring high-speed and secure data flow. The mission life is
projected to be over five years, enabling long-term service provision.

Background & Context

The global Earth observation market is rapidly expanding, driven by increasing demand
for high-precision data to address global challenges such as climate change, food
security, and urbanization. In the commercial sector particularly, there is a need for high-
frequency and specific data that traditional government satellites cannot fully satisfy.
China, in parallel with its state-led space development, is aggressively promoting the
development of its commercial space sector, with remote sensing satellite constellations
forming its core. This move reflects China's ambition to establish itself as a global Earth
observation data supplier, competing with companies like Planet Labs and Maxar
Technologies.



Strategic Significance & Outlook

This new commercial remote sensing satellite constellation will provide on-demand,
high-precision Earth observation data to customers both within and outside China,
fostering the creation of new business models and applications. Its application scope is
broad, including precision agriculture support, urban infrastructure health monitoring,
maritime surveillance, and rapid disaster damage assessment. Future efforts will focus on
further expanding the number of satellites, enhancing AI-powered data analysis
platforms, and establishing frameworks for international data sharing and service
provision. This constellation is expected to become critical infrastructure for China to
establish its position as a major space economic power and contribute to solving global
challenges.

Source: #
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#25 JAXA's H3 Rocket Advances Towards Operational
Use with Successful First Stage LE-9 Engine Firing Test

OVERVIEW

The Japan Aerospace Exploration Agency (JAXA) has announced the successful

completion of a critical firing test for the first-stage LE-9 engine of its next-generation

H3 rocket. This confirms the engine's reliability and performance, marking a

significant milestone towards further H3 rocket launches. This is a crucial step for

securing the operationalization of Japan's indigenous large-scale rocket and

enhancing its autonomous space transportation capabilities.

Published July 13, 2026  JAXA Official News  Japan



IN DEPTH

Key Findings

The Japan Aerospace Exploration Agency (JAXA) has announced the successful
completion of a critical firing test for the LE-9 engine, the first-stage engine of Japan's
next-generation H3 launch vehicle. This successful test re-confirms the LE-9 engine's
design performance and high reliability, marking an extremely significant milestone for
future H3 rocket testing and operationalization. This represents a crucial step for
strengthening Japan's autonomous space transportation capabilities and enhancing its
competitiveness in the international space launch services market.

Technical Details

The LE-9 engine is an expander cycle engine powered by liquid hydrogen and liquid
oxygen, characterized by high combustion efficiency and thrust adjustability. The firing
test conducted was a long-duration test (hundreds of seconds), simulating actual launch
conditions, and was performed repeatedly on multiple test engines. During the tests, the
engine's thrust, specific impulse, combustion stability, and the integrity of key
components (turbopumps, combustion chamber, nozzle, etc.) were meticulously
evaluated. Specifically, it was confirmed that the vibration characteristics during high-
speed rotation of the turbopumps and the heat load distribution within the combustion
chamber matched the design values. Furthermore, the proper functioning of the engine's
overall system, including its anomaly detection and shutdown capabilities, was
demonstrated. These data are indispensable for the final adjustments and safety
assurance of the engine system in preparation for the upcoming H3 rocket flight tests.

Background & Context

The H3 rocket is under development as Japan's next-generation flagship launch vehicle,
succeeding the H-IIA/B rockets, to support Japan's space transportation needs. Its
development goals include halving launch costs, increasing launch capability, and
maintaining high reliability, aiming to strengthen its competitiveness in the international
commercial launch market. The development of the LE-9 engine is one of the most
critical elements determining the H3 rocket's performance. Overcoming past challenges,
this success provides significant confidence towards achieving the H3 rocket's objective
of 'making Japan's access to space cheaper and more reliable.'



Strategic Significance & Outlook

The successful LE-9 engine firing test is a significant advancement for the smooth
progress of the H3 rocket's flight test program. Based on this achievement, JAXA plans to
continue ground tests of the entire H3 rocket system, accelerating preparations for the
inaugural test flight with a production vehicle slated for the latter half of the 2020s. Once
the H3 rocket becomes operational, it will be capable of meeting not only Japanese
government mission demands but also commercial satellite launch requirements from
overseas, contributing to the further development of the space industry. In the long
term, the stable operation of the H3 rocket will be indispensable for enhancing Japan's
capacity to contribute to lunar exploration and deep-space missions.

Source: https://www.satnow.com/news/details/5520-jaxa-s-h3-launch-vehicle-advances-japan-s-next-

generation-space-transportation
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#26 ESA Unveils Plans for Advanced Lunar Lander
Technology for Future Lunar Landing Missions,
Emphasizing Precision and Resource Utilization

OVERVIEW

The European Space Agency (ESA) has announced a comprehensive development

program for advanced lunar lander technology. This initiative prioritizes pinpoint

landing accuracy, robust power systems for extended operations, and adaptable

payload integration to facilitate both scientific discovery and in-situ resource
utilization (ISRU). The program aims to bolster Europe's role in international

endeavors like Artemis, laying groundwork for a sustainable human presence on the

Moon.

Published Published July 09, 2026  ESA News  ヨーロッパ



IN DEPTH

Background

Renewed international interest in the Moon has surged since the Apollo era, with various
nations and agencies actively pursuing human missions and the establishment of
permanent bases. Within this global trend, ESA seeks to leverage unique European
technological expertise to play a strategic role in lunar exploration. Specifically, high-
precision landing capabilities are critical for maximizing scientific returns and unlocking
the potential for commercial lunar resource utilization in future lunar exploration. This
development plan will also stimulate innovation and job creation within European space
industries.

Key Findings

The European Space Agency (ESA) has revealed its development roadmap for advanced
lunar lander technology, engineered to meet the diverse needs of future lunar landing
missions. This plan focuses on pinpoint high-precision landing systems, highly efficient
power solutions for extended missions, and modular design for diverse scientific and
commercial payloads. This initiative represents a pivotal step toward simultaneously
advancing scientific exploration and in-situ resource utilization (ISRU), thereby
strengthening Europe's contributions to international lunar exploration programs like
Artemis.

Technical Details

The development plan details the following key technological components for the lunar
lander:

High-Precision Landing System: Incorporating state-of-the-art Terrain Relative
Navigation (TRN), LiDAR sensors, and an advanced propulsion control system to
enable soft landings with meter-level accuracy to designated landing sites. This will
facilitate access to specific scientifically intriguing craters or precise regolith layers.

High-Efficiency Power Supply: Leveraging large deployable solar arrays combined
with next-generation solid-state batteries or Radioisotope Heater Units (RHU)
engineered to endure extreme lunar night temperatures. This system ensures power
for missions lasting 14 days or longer, spanning lunar night cycles.



Payload Integration Flexibility: Utilizing standardized interfaces and a modular
design to readily accommodate and deploy a variety of scientific instruments, rovers,
or In-Situ Resource Utilization (ISRU) experimental equipment. The lander will support
a payload mass of up to 200 kg.

Extreme Environment Resilience: Material selection and structural design are
optimized for the rigorous lunar environment, including temperature extremes from
-170°C to over 120°C, intense cosmic radiation, and abrasive lunar dust (regolith).

Strategic Significance & Outlook

This lunar lander technology development plan will proceed with detailed design and
prototype development in the coming years, targeting a first full-scale lunar landing
mission by the mid-2030s. This technology could serve not only ESA's independent lunar
exploration missions but also support payload delivery for the Artemis program and
resupply operations for the Lunar Gateway. Through this advanced lunar lander
technology, ESA aims to solidify the Moon's role as 'humanity's next frontier' and
contribute significantly to its sustainable exploration and utilization.

Source: #
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#27 Renesas Electronics Unveils Radiation-Hardened
Processors for Deep Space Missions, Balancing
Computational Power and Reliability

OVERVIEW

Renesas Electronics has announced new radiation-hardened processors capable of

withstanding the harsh radiation environments of deep space missions. These

processors are designed for interplanetary probes and deep-space telescopes

requiring long-term autonomous operation, combining high computational
performance with extremely high reliability. This groundbreaking technology is poised

to significantly extend deep-space mission durations and enhance data processing

capabilities.

Published July 12, 2026  Renesas Electronics Press Release  Japan



IN DEPTH

Key Findings

Renesas Electronics has developed and announced new radiation-hardened processors
capable of withstanding the extremely harsh radiation environments of deep-space
missions. These innovative processors feature high levels of Total Ionizing Dose (TID)
tolerance (>500krad) and Single Event Effect (SEE) immunity (LET >100 MeV-cm²/mg).
They successfully balance high computational performance with the exceptionally high
reliability demanded for space applications. This promises to dramatically improve
mission success rates and data processing capabilities for interplanetary probes and
deep-space telescopes, where long-term autonomous operation is indispensable.

Technical Details

This new radiation-hardened processor combines Renesas' proprietary Advanced
Radiation-Hardened (RH) process technology with a cutting-edge multi-core
architecture. The processor cores integrate fault-tolerant designs, such as Triple Modular
Redundancy (TMR) and Error Correction Code (ECC), to protect the system from transient
soft errors and permanent hard errors caused by space radiation. Furthermore, the
adoption of Silicon-On-Insulator (SOI) technology effectively suppresses radiation-
induced latch-up phenomena. In terms of computational power, it features multiple
high-performance ARM Cortex-R52 processor cores, enhanced with Floating Point Units
(FPU) and Digital Signal Processing (DSP) capabilities. This enables real-time execution of
advanced image processing, data compression, and autonomous navigation calculations
in orbit. Low-power design is also a key characteristic, contributing to the limited power
budget of deep-space probes.



Background & Context

Deep-space exploration missions are exposed to severe radiation environments outside
Earth's magnetosphere for periods ranging from years to decades, demanding
exceptionally high radiation hardness and long-term reliability from onboard electronic
components. Conventional space processors often prioritized reliability at the expense of
computational power, which became a bottleneck for mission complexity and data
processing capabilities. Renesas' new processor overcomes this trade-off, enabling the
exploration of new frontiers in deep space by combining high performance with high
reliability. This technology is critical for future ambitious missions such as human
exploration of the Moon and Mars, and the exploration of exoplanets.

Strategic Significance & Outlook

This radiation-hardened processor is expected to be adopted as the main on-board
computer for various deep-space missions, including large planetary probes like the
Jupiter Icy Moons Explorer (JUICE), the Lunar Gateway station, and next-generation
deep-space telescopes. The device's robustness and high performance will maximize the
acquisition of scientific data, enhance spacecraft autonomy, and support real-time
decision-making in environments with significant communication delays from Earth.
Through this product, Renesas aims to establish itself as a leading provider of embedded
solutions in the space industry and contribute to dramatically advancing humanity's
deep-space exploration capabilities.

Source: #
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#28 In-Space Manufacturing Techniques for Large
Space Structures Developed: 3D Printing and
Autonomous Robotics Project 50% Launch Cost
Reduction

OVERVIEW

An announcement has been made regarding the development of in-space

manufacturing techniques for large space structures, outlining a concept to assemble

large antennas and space station modules in orbit by combining 3D printing

technology with autonomous robotic systems. This technology has the potential to

reduce launch costs from Earth by up to 50% and significantly enhance design

flexibility. This marks a groundbreaking breakthrough, essential for the construction

of space infrastructure and the advancement of deep-space exploration.

Published July 16, 2026  Aerospace America (Conference Proceedings - July 2026)

International



IN DEPTH

Key Findings

A groundbreaking announcement has been made regarding the development of In-
Space Manufacturing (ISM) techniques for large space structures. This technology
concretizes the concept of constructing massive structures in orbit—such as large
antennas, space station modules, and space telescope mirrors—which are difficult to
launch from Earth, by combining 3D printing technology with autonomous robotic
systems. This innovative approach holds the potential to reduce launch costs from Earth
by up to 50% and significantly enhance design freedom, representing a critical
breakthrough essential for building space infrastructure and advancing deep-space
exploration.

Technical Details

The announced in-space manufacturing system primarily consists of the following
elements:

**On-orbit 3D Printer**: A printer capable of precisely additive manufacturing using
metal powders, polymer composites, or ceramic materials in the space environment. It
is designed to withstand vacuum, extreme temperature fluctuations, and radiation.

**Autonomous Robotic Manipulators**: High-precision robotic arms that
autonomously perform 3D printer operations, component relocation, assembly, and
quality inspection. Equipped with AI-based vision systems and tactile feedback, they
handle complex tasks.

**Integrated Control System**: Software and hardware for remotely monitoring,
controlling, and error-correcting the entire manufacturing process from Earth, or
operating fully autonomously.

Simulations and ground-based prototype tests have shown that the required precision
and robustness can be achieved for scenarios involving manufacturing parts of a ~10-
meter class antenna structure in orbit. Specific focus was placed on material behavior
under space exposure, additive manufacturing processes in vacuum, and precise
positioning control of robotic arms. This technology enables the design of optimized
structural geometries that do not need to be folded for launch, maximizing performance.



Background & Context

Currently, space structures are mostly manufactured on Earth, then folded to fit within a
rocket's fairing, and deployed after launch. However, this method imposes significant
constraints on the size and complexity of structures, making the realization of truly
massive structures like large space telescopes or space solar power plants difficult. In-
space manufacturing is gaining attention as the only way to fundamentally resolve these
constraints and build truly large, high-performance space assets. This technology is
expected to be a game-changer for opening up the next frontier of space utilization.

Strategic Significance & Outlook

This in-space manufacturing technology will revolutionize various space projects,
including deep-space exploration outposts like the Lunar Gateway, large space
telescopes, space solar power plants, and transport vehicles for future human Mars
missions. Future efforts will focus on automating material supply, supporting a wider
range of materials, coordinating multiple robots, and conducting long-term validation
tests in the space environment. By the 2030s, the first large space structures
manufactured in orbit may become operational, dramatically expanding the scale of
human activity in space. This will be a fundamental technology essential for the
sustained growth of the space industry and the expansion of the space economy.

Source: #
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#29 ispace Secures 500kg Lunar Payload Capacity on
SpaceX Starship for $50M, Launching Moon Ride-Share
Service by 2030

OVERVIEW

Japanese lunar transport company ispace announced a new low-cost lunar cargo

service leveraging SpaceX's Starship. ispace has purchased 500kg of payload capacity

for $50 million on a Starship mission projected to land on the Moon by 2030,

transforming into a 'Lunar Access Integrator' for multiple global clients. This strategic
move aims to accelerate the development of a sustainable lunar economy by

providing high-volume, cost-effective access to the lunar surface.

Published July 09, 2026  Sahm Stock Trading  USA



IN DEPTH

Key Findings

Japanese lunar exploration firm ispace has unveiled a new lunar cargo transportation
service utilizing SpaceX's next-generation Starship mega-rocket. This service is designed
to offer low-cost access to the lunar surface for a global clientele, with ispace acting as a
'Lunar Access Integrator'.

Technical Details

ispace has committed $50 million (approximately ¥7.8 billion, assuming 1 USD = 155
JPY) for 500kg of payload capacity on a Starship lunar landing mission, anticipated as
early as 2030. This arrangement allows ispace to consolidate smaller payloads from
multiple customers for a single lunar delivery.

This 'moon-bound bus' model promises significant cost reductions compared to
traditional dedicated missions, thereby broadening access to the lunar surface for a
wider range of clients.

SpaceX highlights Starship's capabilities as a fully reusable transportation system, and
this partnership with ispace underscores its potential to provide an efficient pathway
for diverse payloads to reach the Moon.

Background & Context

Interest in lunar exploration and resource utilization is surging, driven by initiatives like
the U.S.-led Artemis program and a growing demand for commercial lunar access.
SpaceX's Starship is widely considered a game-changer for lunar development due to its
immense payload capacity and prospective cost efficiencies. ispace, building on its
HAKUTO-R mission experience, is actively working to establish infrastructure for a
burgeoning lunar economy.



Strategic Significance & Outlook

This collaboration is expected to intensify competition within the lunar transportation
market and further propel the commercialization of lunar activities. ispace plans to
establish regular lunar transport services through multiple missions, aiming to expand its
lunar infrastructure by 2028. The company also envisions collecting data for lunar
resource utilization, such as water ice exploration, as a fundamental step towards
creating a sustainable lunar economy.

Source: https://www.sahmcapital.com/news/content/spacex-starship-gets-new-lunar-customer-as-japans-

ispace-plans-moon-bound-bus-for-smaller-payloads-2026-07-08
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#30 JAXA Successfully Tests Reusable Rocket
Prototype, Achieving 10-Meter Launch and Precision
Landing in Step Toward Cost-Effective Space Access

OVERVIEW

Japan Aerospace Exploration Agency (JAXA) successfully launched and landed a

reusable rocket prototype at its Noshiro Test Facility, reaching an altitude of

approximately 10 meters and flying for 40 seconds before a controlled touchdown.

This milestone positions Japan to significantly reduce launch costs and enhance its
competitiveness in the global space industry, challenging leaders like SpaceX. The

agency will now analyze the extensive flight data to inform the development of larger,

fully reusable launch vehicles.

Published July 11, 2026  The Japan Times / AFP-JIJI  Japan



IN DEPTH

Key Findings

The Japan Aerospace Exploration Agency (JAXA) has announced the successful
completion of a launch and landing test for a reusable rocket prototype at its Noshiro
Test Facility. The prototype ascended to approximately 10 meters, performed a
controlled 40-second flight, and then executed a precise, soft landing. This achievement
marks a critical step for Japan in the global race to develop reusable launch vehicle
technology, a field currently spearheaded by companies like SpaceX, which aims to
drastically reduce the cost of space access.

Technical / Clinical Details

The reusable rocket prototype demonstrated vertical take-off and vertical landing (VTVL)
capabilities. Despite the initial modest altitude and flight duration, the test validated
several key technologies, including advanced guidance and control systems, the
deployment mechanism for landing legs, and the precise thrust vectoring required for a
stable descent and landing. JAXA engineers collected comprehensive data on flight
dynamics, engine performance, and structural behavior, which will be instrumental in
refining future designs. The agency plans to leverage these insights for the development
of larger, more capable reusable rockets, ultimately aiming for orbital launch and
recovery capabilities.

Background & Context

Reusable rocket technology is a game-changer in the space industry, offering the
potential to dramatically lower launch costs and increase flight frequency by repurposing
expensive hardware. This paradigm shift, exemplified by SpaceX's Falcon 9 and Starship,
has spurred a global competition among spacefaring nations and private companies.
JAXA's successful test signifies Japan's commitment to developing an indigenous
reusable launch capability, crucial for maintaining its autonomy in space activities and
securing a competitive edge in the burgeoning commercial space market. The move is
strategically important for Japan's long-term space exploration and utilization goals,
aligning with international trends towards more sustainable and economical space
access.



Strategic Significance & Outlook

This successful test is expected to accelerate JAXA's reusable rocket development
program, with long-term goals of achieving significant reductions in satellite launch
costs and enhancing the frequency of access to space. By fostering greater operational
efficiency, Japan aims to strengthen its position in the global commercial launch services
market. Furthermore, reusable technologies will be vital for future deep-space missions,
including lunar and Martian exploration, by providing more economical transportation
solutions. JAXA is anticipated to proceed with further flight tests and address
engineering challenges to mature the technology for practical applications, contributing
broadly to Japan's multifaceted space strategy.

Source: https://www.japantimes.co.jp/news/2026/07/11/japan/science-health/japan-launches-lands-

reusable-rocket/
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#31 Auxilium Biotechnologies Achieves Historic First:
Bioprinting Kidney and Liver Tissues on ISS, Paving
Way for Regenerative Medicine and Drug Discovery
Breakthroughs

OVERVIEW

Auxilium Biotechnologies successfully bioprinted kidney and liver tissues on the

International Space Station (ISS) using its AMP-1 orbital 3D bioprinter, marking a

world-first for these specific tissue types. This mission demonstrated the versatility

and scalability of space biomanufacturing by producing four distinct tissue types—

kidney, liver, cartilage, and neural repair implants—on a single autonomous platform

during one spaceflight. Leveraging microgravity, this technology promises to enable

the creation of complex, uniformly structured tissues unattainable on Earth,

fundamentally transforming regenerative medicine and accelerating drug discovery

processes.

Published July 09, 2026  Business Wire / Auxilium Biotechnologies  USA



IN DEPTH

Key Findings

Auxilium Biotechnologies has announced a groundbreaking achievement: the world's
first successful bioprinting of kidney and liver tissues aboard the International Space
Station (ISS) using its AMP-1 orbital 3D bioprinter. This landmark success harnesses the
unique advantages of microgravity to enable the creation of highly functional tissues
that are challenging or impossible to produce with comparable quality on Earth. The
mission successfully manufactured four different tissue types—kidney, liver, cartilage,
and neural repair implants—on a single autonomous platform during a single
spaceflight, clearly demonstrating the versatility and scalability of orbital
biomanufacturing capabilities.

Technical / Clinical Details

The bioprinting mission utilized cell cocktails and bio-inks designed by the Wake Forest
Institute for Regenerative Medicine, processed through Auxilium Biotechnologies' AMP-1
bioprinter. In microgravity, cells tend to aggregate more readily and form uniform,
complex three-dimensional structures without the gravitational forces that cause settling
or require extensive scaffolding on Earth. This environment facilitates the production of
purer, denser, and more functionally integrated tissues and organoids that are difficult to
replicate in terrestrial conditions. Samples, returned to Earth via a SpaceX Dragon
capsule in June 2026, are currently undergoing detailed analysis. These space-produced
tissues are anticipated to be applied in disease modeling for drug discovery, toxicology
screening platforms, and eventually as transplantable tissues for regenerative medicine.



Background & Context

The field of regenerative medicine faces significant challenges, including a severe
shortage of donor organs for transplantation and limitations in traditional drug
development processes, particularly with animal models. Space-based biomanufacturing
has emerged as an innovative solution to these hurdles. On Earth, gravity can hinder the
uniform production of complex tissues, requiring support structures and leading to
cellular sedimentation. In contrast, the microgravity environment allows cells to float
freely and self-assemble more naturally, potentially forming superior, more lifelike tissue
architectures. The growing interest from major pharmaceutical companies like Merck,
which is exploring protein crystallization in microgravity for drug reformulation,
underscores the commercial potential of leveraging space for biomedical advancements.
Auxilium Biotechnologies' success is a pivotal step in commercializing this promising
new frontier.

Strategic Significance & Outlook

This achievement holds the potential to profoundly transform the future of regenerative
medicine and pharmaceutical development. The ability to produce organ-like tissues in
orbit offers unprecedented opportunities for creating novel disease models for rare and
complex conditions, enhancing the accuracy of drug screening, and advancing
personalized medicine. In the long term, space-based manufacturing facilities could
evolve into commercial hubs for the large-scale production of medical products that are
unfeasible to manufacture on Earth. Auxilium Biotechnologies is actively pursuing
partnerships with developers of next-generation commercial space stations, such as Vast
and Starlab, aiming to further expand the space biomanufacturing ecosystem and
solidify its role in the orbital economy.

Source: https://www.businesswire.com/news/home/20260709079391/en/Auxilium-Biotechnologies-
Achieves-Historic-Space-Bioprinting-Milestone-Successfully-Bioprinting-Kidney-and-Liver-Tissues-in-

Orbit-for-the-First-Time
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#32 China Achieves Historic First Orbital Launch and
Vertical Landing of Reusable Long March-10B Rocket,
Intensifying Space Race with SpaceX

OVERVIEW

China successfully launched and vertically landed the Long March-10B rocket booster

from orbit, marking a significant milestone in reusable rocket technology. This

breakthrough dramatically reduces launch costs and is crucial for China's ambitions to

deploy large satellite constellations and land humans on the Moon by 2030. The

achievement intensifies competition with established players like SpaceX, bolstering

China's position as a major space power. State media confirmed the booster

performed a controlled vertical descent to a floating recovery platform.

Published July 10, 2026  Center for Security and Emerging Technology / The Wall Street Journal
China



IN DEPTH

Key Findings

China has achieved a historic milestone in its space program by successfully launching
and then landing the first stage booster of its new reusable Long March-10B rocket from
orbit. This groundbreaking accomplishment significantly reduces the cost of space
launches for China, strengthening its foundation for ambitious space objectives. The
booster executed a controlled vertical descent, landing precisely on a floating recovery
platform in the ocean, mirroring advanced techniques used by industry leaders.

Technical / Clinical Details

The reusability technology demonstrated by the Long March-10B involves the booster
re-entering the Earth's atmosphere and performing a propulsive landing, similar to
SpaceX's Falcon series. This innovation eliminates the need for expendable rocket stages,
promising substantial savings in manufacturing costs and preparation time. Domestically,
several private Chinese space companies, including Landspace, CAS Space, Galactic
Energy, and Deep Blue Aerospace, are also actively developing their own reusable launch
vehicles, indicating a concerted national effort to master this critical technology. While
some reports suggest the landing method might be less efficient than SpaceX's at
present, it represents a substantial step forward.

Background & Context

Rocket reusability is one of the most transformative trends in the contemporary space
industry. While SpaceX has held a dominant lead, China has made it a strategic national
priority to catch up and rapidly advance its space capabilities. Reducing launch costs is
vital for China's expansive space agenda, which includes building vast satellite internet
constellations, ensuring regular resupply missions to its space station, and achieving a
crewed lunar landing by 2030. This success positions China not merely as a follower but
as a formidable challenger in the global space race, solidifying its status as a leading
space power.



Strategic Significance & Outlook

The successful reusability of the Long March-10B implies that China will be able to
access space more frequently and economically in the future. This will enable China's
space sector to expand activities across diverse fields such as satellite communication,
Earth observation, and space science research. In particular, the deployment of its large-
scale satellite constellations is expected to accelerate, increasing China's influence in the
international space infrastructure market. Furthermore, this technological breakthrough
is likely to act as a catalyst, spurring further innovation and adoption of reusable launch
technologies within the broader international space development community.

Source: https://cset.georgetown.edu/article/china-successfully-launches-reusable-rocket-in-a-win-for-

space-program/
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#33 US Department of Energy Chronicles Six Decades
of Space Nuclear Power, From Transit 4A to Mars
Curiosity Rover Missions

OVERVIEW

The U.S. Department of Energy (DOE) outlined the history of nuclear power in space,

beginning with the 1961 launch of the U.S. Navy's Transit 4A navigation satellite, the

first spacecraft powered by a radioisotope thermoelectric generator (RTG). DOE-

developed RTGs have provided power and heat for numerous deep-space missions,
including NASA's Mars Curiosity rover. Nuclear power is critical for extending the

reach of space exploration, enabling missions to distant solar system bodies and

facilitating long-duration autonomous operations where solar power is insufficient or

unavailable.

Published July 09, 2026  Department of Energy  USA



IN DEPTH

Key Findings

The U.S. Department of Energy (DOE) has published a comprehensive overview of the
history of nuclear power in space, highlighting its pivotal role since the launch of the U.S.
Navy's Transit 4A navigation satellite in 1961. This mission marked the first time a
spacecraft was powered by a radioisotope thermoelectric generator (RTG), a nuclear-
based system. RTGs, developed by the DOE, have subsequently supplied reliable
electricity and heat to a multitude of deep-space missions, including NASA's Mars
Curiosity rover, fundamentally enabling and extending the frontiers of space exploration.

Technical / Clinical Details

RTGs convert heat generated by the natural decay of radioisotopes, such as Plutonium-
238, directly into electrical power using thermocouples. Known for their lack of moving
parts, RTGs offer exceptional reliability and longevity, making them an ideal power
source for deep-space missions where solar power is impractical or for long-duration
operations requiring continuous energy. The DOE has been instrumental in the
development and provision of RTGs for iconic NASA missions including Voyager, Galileo,
Cassini, and the Mars Science Laboratory rover, Curiosity. Launched in 2011, Curiosity
continues to operate on the Martian surface, serving as a testament to the durability and
performance of RTG technology in extreme extraterrestrial environments.

Background & Context

Power requirements for space missions have consistently posed a significant challenge.
While solar arrays are effective for missions closer to Earth, deep-space exploration
demands robust alternative power sources as sunlight diminishes. RTGs have unlocked
the ability to explore the outer planets like Jupiter, Saturn, Uranus, and Neptune, and to
operate in permanently shadowed regions, such as those found on the lunar surface or
Martian poles. The history of U.S. nuclear power in space, spanning over six decades, has
underpinned countless scientific discoveries and technological advancements. This
technology has dramatically expanded the range and sustainability of space exploration,
deepening humanity's understanding of the cosmos.



Strategic Significance & Outlook

While the DOE's report emphasizes past achievements, it also implicitly underscores the
enduring importance of nuclear power for future space endeavors. The continued
progression of deep-space exploration and the realization of lunar bases or crewed Mars
missions will necessitate even more powerful and sustainable energy solutions, including
advanced nuclear fission power systems. Recent developments, such as the launch of
commercial nuclear-powered satellites, indicate an expanding application of nuclear
technology in the commercial sector. Collaborating with NASA and commercial partners,
the DOE is expected to lead the development of next-generation nuclear propulsion and
power systems, paving new avenues for human access and long-term presence in space.

Source: https://www.energy.gov/articles/history-nuclear-power-space
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#34 City Labs Successfully Launches BOHR, the First
Commercial Nuclear-Powered Satellite Approved via
New FAA Process

OVERVIEW

City Labs successfully launched its first commercial nuclear-powered satellite, BOHR

(Betavoltaic Orbital High-Reliability), aboard a SpaceX Falcon 9. This mission

represents the first commercial spacecraft to carry a nuclear power source and the

first commercial nuclear mission approved under the new FAA launch authorization
pathway established post-2019 White House memorandum. BOHR demonstrates City

Labs' proprietary NanoTritium betavoltaic technology in orbit, providing continuous,

long-duration power independent of solar energy, paving the way for sustainable

operations in deep space and permanently shadowed lunar regions.

Published July 09, 2026  Space Daily / Battery Technology / World Nuclear News  USA



IN DEPTH

Key Findings

City Labs, a Miami-based company, has successfully launched its pioneering commercial
nuclear-powered satellite, BOHR (Betavoltaic Orbital High-Reliability), into low Earth orbit
aboard a SpaceX Falcon 9 rocket. This mission is historic on multiple fronts: BOHR is the
first commercially manufactured spacecraft to incorporate a nuclear power source, and it
is the first commercial nuclear mission to receive approval under the new Federal
Aviation Administration (FAA) launch authorization process, enacted following a 2019
White House memorandum. This achievement heralds a new era for commercial nuclear
energy applications in space.

Technical / Clinical Details

The BOHR satellite is designed to demonstrate City Labs' proprietary NanoTritium
betavoltaic technology in orbit. This innovative power source utilizes the beta decay of
tritium to generate electrons in a semiconductor (betavoltaic cell), thereby producing
electricity. The softball-sized BOHR CubeSat, powered by a battery described as the size
of a pencil eraser, operates independently of solar illumination and is capable of
providing continuous, stable power for decades. This characteristic makes it
exceptionally suitable for deep-space missions, permanently shadowed regions on the
Moon where sunlight is absent, and small satellites requiring long-duration autonomous
operation even in Earth's vicinity. The FAA's approval signifies that this technology meets
rigorous safety and regulatory standards.

Background & Context

Powering space missions has always been a critical challenge, particularly for extended
operations or in environments lacking sufficient solar energy. While nuclear power, due
to its high energy density and durability, has been used for deep-space probes and
military satellites for decades, its commercial application faced significant hurdles. City
Labs' BOHR mission marks a crucial step in extending nuclear technology to the
commercial space sector. The establishment of a new FAA framework for authorizing
commercial nuclear launches has accelerated the commercialization of space nuclear
technology, previously almost exclusively the domain of government agencies. This
development diversifies the space economy and opens opportunities for more private
companies to contribute to space exploration.



Strategic Significance & Outlook

The success of the BOHR mission unequivocally demonstrates that City Labs'
NanoTritium betavoltaic technology can provide a long-lasting and robust power supply
for small satellites and deep-space probes. This technology has the potential for broad
adoption across various commercial space applications, including private lunar
exploration, enhancement of satellite communication networks, and space debris
tracking. Furthermore, the FAA's established commercial nuclear launch authorization
process clarifies the regulatory path for other companies developing and deploying
similar nuclear-powered systems, further propelling the commercialization of space
nuclear energy. This breakthrough is expected to enhance the resilience of space
infrastructure and serve as a vital component in supporting humanity's sustained
expansion into space.

Source: https://spacedaily.com/sd-on-july-7-a-small-miami-company-called-city-labs-put-a-tritium-

powered-battery-the-size-of-a-pencil-eraser-into-orbit-aboard-a-spacex-falcon-9-its-softball-sized-bohr-
cubesat-becoming-th/
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#35 US Space Development Agency Awards $1.75
Billion Contracts to L3Harris and Sierra Space for 36
Missile Tracking Satellites

OVERVIEW

The U.S. Space Development Agency (SDA) awarded L3Harris Technologies $955

million and Sierra Space $798 million, totaling $1.75 billion, for 36 missile tracking

satellites as part of the Pentagon’s Golden Dome missile defense program. These

contracts cover the construction of 18 Hypersonic and Ballistic Tracking Space Sensor

(HBTSS) type satellites per company, slated for launch in late 2028. This expansion

brings Tranche 3 of SDA's missile defense, warning, and tracking layer to a total of

104 satellites, significantly accelerating global missile threat detection capabilities.

Published July 13, 2026  Air & Space Forces Magazine / Military.com / Stars and Stripes /
ExecutiveGov  USA



IN DEPTH

Key Findings

The U.S. Space Development Agency (SDA) has awarded significant contracts totaling
$1.75 billion to L3Harris Technologies ($955 million) and Sierra Space ($798 million) as
part of Tranche 3 of the Accelerated Missile Defense Tracking (AMDT3) layer under the
Pentagon's Golden Dome missile defense program. These contracts are for the
development and construction of 36 Hypersonic and Ballistic Tracking Space Sensor
(HBTSS) type satellites, with 18 allocated to each company, scheduled for launch in late
2028.

Technical / Clinical Details

These 36 satellites will form a crucial component of the SDA’s distributed space
architecture, specifically within its Tracking Layer, which works in concert with the
Transport Layer. The Tracking Layer satellites are designed to detect and track advanced
missile threats, particularly hypersonic and ballistic missiles, from their earliest stages of
flight, relaying critical data in real-time through the Transport Layer to ground-based
warfighters. This sophisticated sensor network provides early warning and precise
tracking capabilities against high-speed, wide-area missile threats that are challenging
for traditional ground-based radar systems. With these new awards, the total number of
Tranche 3 tracking layer satellites will expand to 104, substantially enhancing persistent,
global missile threat detection. Additionally, Northrop Grumman has announced a
partnership with satellite manufacturer Apex to develop Space-Based Interceptors (SBI)
by 2031, suggesting a future integration of tracking with in-space interception
capabilities.



Background & Context

The United States and its allies face increasing threats from advanced hypersonic and
ballistic missiles developed by competitors like Russia and China. These weapons possess
capabilities to evade traditional missile defense systems, making space-based tracking
and warning systems indispensable. The SDA is spearheading the development of a
proliferated low-Earth orbit (pLEO) architecture, deploying numerous satellites to
address this threat, with the Golden Dome program at its core. The strategy of awarding
contracts to multiple companies is intended to foster competition, accelerate
technological innovation, and ensure supply chain redundancy. This significant
investment underscores the ongoing militarization of space and the recognition of Earth
orbit as a critical strategic domain.

Strategic Significance & Outlook

The deployment of these satellites, slated for late 2028, is expected to dramatically
enhance U.S. missile defense capabilities. The ability to achieve more comprehensive and
continuous missile tracking will extend early warning times against adversarial missile
attacks and increase interception opportunities. This strengthens not only U.S. national
security but also significantly contributes to the defense of allied nations. The SDA plans
to continue its phased deployment of the tracking layer, with an eye towards building a
more integrated missile defense network that may eventually include space-based
interceptors. This initiative will further stimulate growth in the defense sector of the
space industry, driving related technological developments and job creation.

Source: https://www.airandspaceforces.com/sda-awards-contracts-for-36-golden-dome-missile-tracking-
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#36 Japanese Space Startup ElevationSpace Secures
$13.3 Million in Series A Funding and NEDO Grant to
Accelerate Orbital Experiment Platform Development

OVERVIEW

Japanese space startup ElevationSpace, developing a small satellite platform for

uncrewed space experiments, in-orbit manufacturing, and low-Earth orbit (LEO)

atmospheric reentry retrieval, has secured $13.3 million in total venture funding

through a recent Series A round and a ¥291 million grant from NEDO. The company
aims to provide a low-cost, high-frequency alternative to the International Space

Station (ISS) for commercial science and materials prototyping, thereby expanding the

orbital experiment market.

Published July 13, 2026  Startup Intros  Japan



IN DEPTH

Key Findings

ElevationSpace, a Japanese space startup, has successfully raised a total of $13.3 million
in venture funding, comprising a recently concluded Series A funding round and a ¥291
million (approximately $2 million) grant from Japan’s New Energy and Industrial
Technology Development Organization (NEDO). This capital injection is earmarked to
accelerate the development of its small satellite platform, designed for uncrewed space
experiments, in-orbit manufacturing, and low-Earth orbit (LEO) atmospheric reentry
retrieval. The funding is critical for propelling the company’s innovative orbital services
and product development.

Technical / Clinical Details

The small satellite platform being developed by ElevationSpace integrates reusable
orbital modules with recoverable reentry capsules. This system is engineered to enable a
variety of scientific experiments, new material development, and even small-scale in-
orbit manufacturing in a microgravity environment. Crucially, the reentry capsules allow
for the safe return of samples generated or products manufactured in space to Earth,
offering researchers and businesses a significant advantage by enabling rapid analysis of
space experiment outcomes. Compared to large platforms like the International Space
Station (ISS), ElevationSpace's platform aims to provide more frequent and cost-effective
orbital experiment opportunities, thus lowering access barriers in the commercial space
market.

Background & Context

The commercial space market has been experiencing rapid growth, with increasing
demand for in-orbit manufacturing and research and development activities. However,
access to large-scale platforms like the International Space Station (ISS) remains
expensive and opportunities are often limited. ElevationSpace is aiming to fill this gap by
offering a smaller, more flexible, and economical space experimentation platform,
catering to a wider range of industrial sectors. The grant from NEDO underscores Japan's
national strategic emphasis on fostering its space industry, with investments in
innovative startups like ElevationSpace expected to enhance the overall competitiveness
of Japan's space sector.



Strategic Significance & Outlook

The secured funding will be instrumental in accelerating ElevationSpace’s technological
development and demonstration missions. This will enable the company to bring its in-
orbit manufacturing and space experiment services to market sooner, aiming to attract a
broad base of commercial customers. Providing low-cost, high-frequency access to
space experiments has the potential to boost R&D across diverse fields, including
biotechnology, advanced materials development, and electronics manufacturing.
ElevationSpace's initiatives are aligned with the increasing demand for commercial space
stations and orbital platforms in anticipation of the ISS's eventual decommissioning,
positioning the company for significant growth as a key player in Japan's evolving space
industry ecosystem.

Source: https://startupintros.com/orgs/elevationspace

Collected: July 17, 2026 | Automated Research System (Gemini API)

https://startupintros.com/orgs/elevationspace


#37 Japanese Space Startups Secure Major Funding:
ispace, Astroscale, and GITAI Accelerate Growth and
Global Expansion

OVERVIEW

Leading Japanese space startups, ispace, Astroscale, and GITAI, have announced

significant funding rounds to accelerate their respective ventures. ispace, focused on

lunar landers and rovers, secured ¥19.6 billion in October 2025, while Astroscale

raised ¥12.16 billion in May 2026 for its in-orbit servicing, bringing its total funding to
over ¥60.16 billion. Furthermore, GITAI has relocated its headquarters to California

and is expanding U.S. production. These developments highlight the rapid growth

and increasing international competitiveness of Japan's space startup ecosystem.

Published July 17, 2026  Startup Intros  Japan



IN DEPTH

Key Findings

Key Japanese space industry startups, including ispace, Astroscale, and GITAI, have
successfully closed substantial funding rounds, totaling tens of billions of yen, to
accelerate their business growth and international expansion. This collective investment
underscores strong confidence from both the Japanese government and private
investors in the potential of the space industry, with active support to foster its
development.

Technical / Clinical Details

ispace: Specializing in lunar landers and rovers, ispace secured ¥19.6 billion
(approximately $130 million) in funding and an additional ¥6.4 billion in grants in
October 2025. The company has already conducted lunar landing missions and
continues to advance its technology for lunar infrastructure development.

Astroscale: A leader in in-orbit servicing spacecraft for space debris removal and
satellite life extension, Astroscale announced new U.S. funding of ¥12.16 billion
(approximately $83 million) in May 2026, pushing its total funding beyond ¥60.16
billion (over $410 million). This indicates international recognition of its technology
crucial for sustainable space environments.

GITAI: Developing robots for in-space operations and lunar construction, GITAI has
relocated its headquarters to California and is expanding its production capabilities in
the U.S. Its robotics technology has the potential to automate hazardous and
repetitive space tasks, thereby reducing risks and costs associated with human
spaceflight.



Background & Context

The global space industry has recently transitioned from being primarily government-led
to privately driven, ushering in a new era known as 'New Space.' The Japanese
government, through its Basic Plan on Space Policy, has prioritized fostering private
enterprises and enhancing international competitiveness, with funding injections into
these startups aligning with such policy support. Key trends driving the space industry
include the development of a lunar economy, the growing demand for in-orbit services,
and advancements in space robotics. Japanese startups, with their unique technological
capabilities in these areas, are increasingly establishing a strong presence in the
international market.

Strategic Significance & Outlook

The funding and business expansion of ispace, Astroscale, and GITAI are poised to
strengthen their leadership in respective domains and contribute to the revitalization of
Japan's entire space industry. ispace aims to establish regular commercial transportation
services to the Moon, Astroscale will provide global solutions for the space debris
problem, and GITAI will broaden the scope of human activities in space by automating
lunar base construction and in-orbit maintenance. The growth of these companies is
expected to benefit related supply chain firms, accelerating innovation and job creation
throughout Japan's space ecosystem. Through international partnerships and market
expansion, Japanese space startups are anticipated to continue playing a significant role
in the global space industry.

Source: https://japan-dev.com/blog/startups-in-japan
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#38 South Korea Accelerates Space-Based
Pharmaceutical Development: Space LiinTech Builds
Microgravity Platform, Boryung Invests $60 Million in
Axiom Space

OVERVIEW

South Korea is accelerating its space-based pharmaceutical development, with

biotechnology companies entering microgravity drug discovery and manufacturing.

Biotech startup Space LiinTech initiated preliminary research for an autonomous

microgravity drug R&D and manufacturing platform as part of a government Deep

Tech Challenge Project. Additionally, traditional pharmaceutical company Boryung

invested $60 million in Axiom Space, a U.S. firm building the first private space

station, demonstrating a long-term commitment to space healthcare. This reflects

growing expectations for high-quality protein crystallization and antibody production

in the space environment.

Published July 12, 2026  The Korea Herald / Daum  South Korea



IN DEPTH

Key Findings

South Korea is significantly accelerating its initiatives in space-based pharmaceutical
development, driven by biotechnology companies actively venturing into drug discovery
and manufacturing within microgravity environments. Notably, Space LiinTech has begun
establishing an autonomous microgravity pharmaceutical research and manufacturing
platform with government support, while Boryung has invested $60 million in Axiom
Space, a U.S. company building the first private space station. This reflects a robust
public-private investment drive in this emerging sector.

Technical / Clinical Details

Biotechnology startup Space LiinTech has commenced preliminary research for the
development of an autonomous microgravity pharmaceutical research and
manufacturing platform, as part of the South Korean government's new 'Deep Tech
Challenge Project.' This platform aims to provide infrastructure for iterative drug
discovery and production in space, focusing on optimizing molecular behavior,
particularly protein crystallization, in microgravity. Furthermore, companies like AbTis are
exploring how antibodies manufactured in microgravity can improve the development of
next-generation antibody-drug conjugate (ADC) therapies, placing high hopes on the
potential for high-quality protein crystal and antibody generation in space. Boryung's
$60 million investment in Axiom Space is not merely a financial contribution but signifies
a commitment to securing future pharmaceutical research and manufacturing space on
orbital stations and developing healthcare solutions specifically tailored for the space
environment.



Background & Context

The microgravity environment has rapidly gained attention in drug discovery due to its
unique advantage of producing larger, purer, and more uniform protein crystals without
Earth's gravitational interference. This can lead to more precise structural analyses of
drugs, facilitating the discovery of new therapeutics and improving existing ones. Global
pharmaceutical giants, including Merck, are already exploring these benefits through
research on the International Space Station (ISS). South Korea is responding to these
international trends by expanding its domestic biotechnology industry into the space
sector, aiming to enhance its international competitiveness and create new growth
engines. Government initiatives like the Deep Tech Challenge Project are designed to
bolster R&D in this high-risk, high-reward domain.

Strategic Significance & Outlook

South Korea's investment and technological development in space-based
pharmaceutical development hold the potential to accelerate future drug discovery
processes and lead to the development of treatments unattainable on Earth. Once Space
LiinTech's platform becomes operational, South Korea will possess unique capabilities in
orbital pharmaceutical research and manufacturing. Boryung's investment in Axiom
Space accelerates the trend of space stations evolving from mere research facilities into
commercial manufacturing hubs, potentially establishing new business models in the
space healthcare market. These endeavors represent crucial steps for South Korea to
become a key player in the global space economy, with the convergence of space
technology and biotechnology expected to bring new value to human health and well-
being.

Source: https://www.koreaherald.com/article/10805911
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#39 Singapore Space Agency Report Analyzes Japan's
Launch Startups: Highlighting Interstellar Technologies'
¥20.1 Billion Funding and Methalox Engine Success
Amid Commercial Customer Shortage

OVERVIEW

A Singapore Space Agency report analyzed the landscape of Japanese launch

startups, emphasizing Interstellar Technologies' completion of a ¥20.1 billion Series F

funding round and successful 60-second full-thrust burn of its 130kN methalox

engine. However, the report noted that despite technological diversity, Japanese

startups suffer from a lack of commercial customers due to government contracts

favoring the H3 rocket and Mitsubishi Heavy Industries. It suggests that unless the

government shifts to COTS-style block procurement, Japan's launch startup sector

risks stagnation.

Published July 12, 2026  Singapore Space Agency  Singapore



IN DEPTH

Key Findings

A report released by the Singapore Space Agency provides a detailed analysis of Japan's
launch startup landscape, highlighting the nation's technological diversity while also
exposing a critical shortage of commercial customers. Specifically, Interstellar
Technologies (IST) was emphasized for completing a ¥20.1 billion (approximately $136
million) Series F funding round, led by Woven by Toyota in January 2026, and for
successfully achieving a 60-second full-thrust burn of its 130kN methalox engine. These
accomplishments underscore Japan's high technological prowess in the space sector.

Technical / Clinical Details

Interstellar Technologies is committed to developing its proprietary rocket engine
technology to provide low-cost and rapid launch services. The successful 60-second full-
thrust burn test of its 130kN methalox engine marks a significant milestone,
demonstrating that the primary propulsion system has achieved practical performance
and reliability levels. Methalox engines are gaining attention as next-generation
propulsion technology, combining clean combustion characteristics with high
performance. IST's technological advancements are poised to contribute to enhancing
Japan's competitiveness in the space industry. However, the report points out that
despite possessing such advanced technology, startups like IST struggle to secure stable
commercial customers due to government launch contracts being predominantly
awarded to established players like JAXA's H3 rocket and Mitsubishi Heavy Industries.



Background & Context

The global space industry is transitioning into a 'New Space' era, driven by private
companies like SpaceX, which prioritize cost-effective launch services. Although the
Japanese government advocates for fostering private enterprises in its Basic Plan on
Space Policy, actual launch contracts tend to be concentrated among established major
players, such as the JAXA-developed H3 rocket and Mitsubishi Heavy Industries,
primarily due to an emphasis on reliability. Consequently, startups like Interstellar
Technologies, despite their technological successes, face limited opportunities to build a
track record in the domestic market, risking stunted commercial growth. The report
recommends a shift towards a block procurement model that actively utilizes private
technology, similar to the Commercial Off-the-Shelf (COTS) approach adopted by the
U.S. Department of Defense.

Strategic Significance & Outlook

The Singapore Space Agency's report issues a warning that Japan's launch startup sector
risks stagnation without significant policy changes. It is expected that by revising its
launch procurement strategy and providing more commercial contract opportunities to
private startups, the government can foster domestic competition and accelerate
innovation. If companies like Interstellar Technologies are able to establish a track record
domestically, their competitiveness in the international market will also increase,
contributing to the overall growth of Japan's space industry. The focus now shifts to how
quickly the Japanese government can adopt these recommendations and establish a
policy environment that enables private space companies to thrive.

Source: https://www.spacesgp.com/en/insights/japan-launch-startups-2026

Collected: July 17, 2026 | Automated Research System (Gemini API)

https://www.spacesgp.com/en/insights/japan-launch-startups-2026


#40 Chambers and Partners Releases Japan Space Law
2026 Guide: Highlighting JAXA's Pivotal Role and
Growing Private Sector Collaboration

OVERVIEW

Chambers and Partners released its 2026 guide on Japan's Space Law, detailing the

Japan Aerospace Exploration Agency (JAXA)'s central role in space-related R&D,

satellite launch and operations, and supporting private operators. JAXA also provides

rideshare opportunities for small satellites from private companies and universities.
While the Cabinet Office plays a central role in formulating Japan's space policy,

efforts to support private sector activities and develop regulatory environments are

advancing, reflecting the growth of Japan's space industry and accelerating private

utilization.

Published July 14, 2026  Chambers and Partners  UK



IN DEPTH

Key Findings

Chambers and Partners, a leading international legal guide, has published its 2026 Global
Practice Guide on Japan's Space Law. The report provides a comprehensive overview of
the multifaceted roles played by the Japan Aerospace Exploration Agency (JAXA) and
other public institutions within the nation's space policy. It particularly emphasizes
JAXA's central position in space-related research and development, satellite launch and
operations, and its crucial support for private sector space activities.

Technical / Clinical Details

As the primary executive agency for Japan's space activities, JAXA is responsible for the
development and operation of rockets, satellites, and exploration probes. The report
notes that JAXA's advanced launch capabilities and operational track record underpin
Japan's national space infrastructure. Furthermore, JAXA actively fosters domestic space
technology development by offering rideshare opportunities for small satellites
developed by private companies and universities on its launch missions. This serves as a
vital role in providing cost-effective access and technology demonstration opportunities
for the private sector. The Cabinet Office, meanwhile, plays a central role in formulating
Japan's overall space policy, leading the development of long-term national strategies
and regulatory frameworks.

Background & Context

In recent years, the global space industry has witnessed a significant shift, moving from
predominantly government-led endeavors to a new era of 'New Space' driven by private
enterprises. Japan is actively participating in this trend, aiming to promote private sector
involvement in space activities and enhance the overall competitiveness of its space
industry. The Chambers and Partners report highlights how JAXA, within this context, is
evolving beyond a pure R&D institution to a platform that increasingly supports private
innovation. Legal and regulatory frameworks are also adapting to accommodate these
new commercial space activities, creating an environment conducive to the growth of
Japan's space industry.



Strategic Significance & Outlook

This report suggests that Japan's space legislation and policies are effectively adapting to
the rapidly evolving domestic and international space industry landscape. JAXA's
strengthened collaboration with the private sector is expected to increase opportunities
for Japanese space startups and established companies to access space more easily and
develop new services and products. Going forward, Japan's space industry, under clear
policy support from the government and the active involvement of key institutions like
JAXA, is anticipated to attract further private investment and technological innovation,
solidifying its position as an important player in the global space market. Regulatory
clarity, in particular, will be a driving factor for investment in emerging sectors such as in-
orbit manufacturing and commercial space stations.

Source: https://practiceguides.chambers.com/practice-guides/space-law-2026/japan/trends-and-

developments
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#41 Future of Space Travel Turns Nuclear: NASA's SR-1
Freedom Mission Targets Mars in Late 2028,
Highlighting Safety and Regulatory Challenges

OVERVIEW

NASA's Space Reactor-1 Freedom (SR-1 Freedom) mission is poised for a late 2028

launch to Mars, marking a pivotal shift towards nuclear power in space travel. This

initiative aims to demonstrate nuclear electric propulsion and fission-powered

spacecraft, crucial for generating sustained power in solar-deprived environments and
enabling faster, deeper solar system exploration. However, the mission also

underscores significant safety and regulatory hurdles inherent in deploying such

advanced nuclear systems beyond Earth.

Published Published July 12, 2026  OkDiario  スペイン



IN DEPTH

Key Findings

Space exploration is undergoing a significant, albeit quiet, transition towards nuclear
power. NASA is preparing to launch its pioneering Space Reactor-1 Freedom (SR-1
Freedom) mission to Mars in late 2028. This mission aims to demonstrate the viability of
nuclear electric propulsion and fission-powered interplanetary spacecraft, technologies
critical for advanced deep-space missions. This development is poised to become a
decisive enabler for humanity to explore the solar system with unprecedented speed and
depth.

Technical Details

The NASA SR-1 Freedom mission is engineered to leverage a compact nuclear fission
reactor for electricity generation, subsequently powering an electric propulsion system,
such as ion thrusters. This architecture provides significantly higher propulsion efficiency
and specific impulse compared to conventional chemical propulsion, leading to
substantial reductions in propellant mass for extended missions and enabling markedly
shorter transit durations to target destinations. Moreover, a fission reactor can ensure a
stable and continuous power supply in deep-space environments where solar flux is
minimal, including permanently shadowed regions of the Moon or during extended
Martian nights. Such a system is capable of supporting diverse applications, from
energizing astronaut habitats and life support systems to powering sophisticated
scientific instrumentation. Nevertheless, the development, testing, launch, and
operational phases of space-based nuclear power systems necessitate adherence to
rigorous safety standards and navigating intricate regulatory frameworks.



Background & Context

The trajectory of space exploration has consistently been defined by the struggle against
inherent limitations in power and propulsion. While radioisotope thermoelectric
generators (RTGs) served critical roles in early deep-space missions, it has become
increasingly clear that more potent nuclear propulsion systems are indispensable for
facilitating larger crewed missions and accelerating interplanetary travel. The U.S.
Department of Energy (DOE) has historically documented the evolution and underscored
the importance of nuclear power applications in space. Establishing a sustainable human
presence beyond Earth necessitates robust and enduring energy sources that are not
exclusively dependent on solar insolation. Consequently, nuclear power is strategically
positioned as a critical enabler for the construction of lunar and Martian bases, resource
extraction initiatives, and ultimately, for comprehensive exploration of the entire solar
system.

Strategic Significance & Outlook

The successful execution of the SR-1 Freedom mission is anticipated to herald a new
epoch in deep-space exploration. Should nuclear electric propulsion technology be
effectively validated, the prospect of high-speed transits to Mars within a few months,
and crewed expeditions to more remote planets in our solar system, will transition from
conceptual to tangible reality. Furthermore, the deployment of fission reactors on the
Moon and Mars will establish reliable power infrastructure for future extraterrestrial
bases, supporting extended human presence. Nonetheless, the widespread adoption of
nuclear technology in space is still confronted by substantial challenges, including
inherent accident risks, the complexities of radioactive waste management, navigating
diverse international regulations, and securing public acceptance. Overcoming these
multifaceted hurdles and ensuring the safe and responsible application of nuclear power
in space is paramount for humanity's sustained expansion into the cosmos. NASA and its
partner agencies are committed to proactively addressing and mitigating these concerns.

Source: https://okdiario.com/techy/en/from-interplanetary-spaceships-to-reactors-on-the-moon-the-
future-of-space-travel-is-quietly-turning-nuclear-and-engineers-explain-why/6244/
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#42 Parsons Subsidiary SGSS Awarded $245 Million
Naval Research Laboratory Satellite Ground Systems
Contract

OVERVIEW

Parsons' subsidiary, Space Ground System Solutions, Inc. (SGSS), secured a $245

million indefinite delivery, indefinite quantity (IDIQ) contract from the U.S. Naval

Research Laboratory (NRL). This five-year contract will provide critical software

development, maintenance, and operational support for NRL's vital satellite mission
systems, extending SGSS's 30-year legacy of support at the Blossom Point Tracking

Facility. The award ensures essential infrastructure backing to strengthen U.S. space

security and defense capabilities.

Published July 15, 2026  Globe Newswire / Parsons  USA



IN DEPTH

Key Findings

Space Ground System Solutions, Inc. (SGSS), a subsidiary of Parsons, has been awarded a
substantial $245 million indefinite delivery, indefinite quantity (IDIQ) contract by the U.S.
Naval Research Laboratory (NRL). This critical five-year contract is designed to provide
comprehensive software development, maintenance, and operational support services
for NRL's essential satellite mission systems, thereby underpinning the robustness of U.S.
space security infrastructure.

Technical / Clinical Details

The services provided by SGSS encompass the entire lifecycle of satellite ground systems.
This includes the development of custom software tailored to specific mission
requirements, ongoing upgrades and maintenance to ensure existing systems remain
state-of-the-art, and 24/7 operational support. SGSS boasts over 30 years of continuous
support to NRL's Blossom Point Tracking Facility, and this new contract is a testament to
that long-standing trust and specialized expertise. The company's expertise spans a
broad range of technical areas, including satellite data processing, command and control
systems, orbital mechanics, and space situational awareness (SSA) software. These
ground systems play an indispensable role in the collection and analysis of data from
various scientific and technology demonstration satellites operated by NRL, as well as in
the execution of their missions.

Background & Context

In modern military and scientific missions, satellites provide indispensable information
and capabilities for Earth observation, communication, navigation, and missile defense.
However, for these satellites to function effectively, robust and reliable ground systems
are absolutely essential. Ground systems enable the reception and processing of data
from satellites, the transmission of commands, orbital tracking and maintenance, and
emergency response. As the U.S. military's reliance on space assets grows, significant
investments are being made to enhance and maintain its ground infrastructure. NRL is a
premier institution responsible for developing innovative science and technology for the
Navy, with its missions often involving cutting-edge research and development in space
technology. The contract with SGSS is vital for NRL to continue its critical space missions
without interruption and to ensure its capabilities are ready for future challenges.



Strategic Significance & Outlook

This $245 million contract secures SGSS's role in providing crucial support to U.S. Navy
space operations for the next five years. It is part of a continuous investment to maintain
U.S. superiority in the space domain, a necessity that has only grown in importance amid
rising threats to space assets from adversarial nations. SGSS, leveraging its expertise and
proven track record, will contribute to the success of NRL's space missions and the
further strengthening of U.S. space security capabilities. Such long-term contracts are
also expected to have a positive impact on technological innovation and job creation
within the associated space defense industry.

Source: https://investors.parsons.com/news-releases/news-release-details/parsons-awarded-245-million-
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#43 US Introduces New Federal Framework for Space
Commerce Certification Under Executive Order,
Targeting In-Space Manufacturing and Commercial
Space Stations

OVERVIEW

The U.S. introduced a new federal framework for space commerce certification,

following Executive Order 14335 signed in August 2025. This framework proposes a

bespoke mission authorization process for space activities covered by the Outer

Space Treaty but not clearly encompassed by existing U.S. regulations. Targeting

emerging commercial space sectors such as in-space manufacturing, commercial

habitable space stations, satellite servicing, in-orbit computing, and lunar operations,

it aims to provide regulatory clarity and foster investment and innovation.

Published July 14, 2026  Legis1  USA



IN DEPTH

Key Findings

The United States has formally introduced a new federal certification framework for
commercial space activities, enacted in response to Executive Order 14335 signed in
August 2025. This innovative framework offers a bespoke mission authorization process
for novel types of space activities that, while covered by the Outer Space Treaty, were not
explicitly addressed by existing U.S. regulations. This move is expected to make the
expansion of space-based businesses more predictable and efficient, thereby stimulating
investment and fostering innovation in the burgeoning space economy.

Technical / Clinical Details

The new certification framework encompasses a wide range of activities, with particular
emphasis on the following emerging sectors:

In-Space Manufacturing: Production activities in orbit, such as the development of
new materials and component fabrication in microgravity.

Commercial Habitable Space Stations: Space stations developed and operated by
private companies, capable of supporting long-duration stays for astronauts and
researchers.

Satellite Servicing: Services aimed at extending satellite lifespan and maintaining
functionality, including refueling, repair, upgrade, and debris removal for satellites in
orbit.

In-Orbit Computing: Technology that processes data and performs AI analysis in
space, reducing data transfer load to Earth and enabling real-time processing.

Lunar Operations: Commercial activities based on the Moon, including exploration,
resource extraction, base construction, and scientific experiments.

These activities transcend the traditional, simpler model of 'launch and operate,' often
involving complex legal and technical challenges. The new framework provides clear
authorization processes and oversight mechanisms to address these complexities.



Background & Context

The global space industry has undergone a significant transformation, shifting from
government-led endeavors to a landscape increasingly dominated by private enterprises.
The scope of commercial space activities is rapidly expanding. However, existing
international laws (particularly the Outer Space Treaty) and domestic regulations did not
adequately anticipate these new types of commercial activities. This regulatory ambiguity
and legal vacuum often hindered private investment and technological innovation. The
U.S. government recognized the need to address this challenge to maintain its
leadership in the space economy and, through Executive Order 14335, mandated the
creation of a new space commerce certification framework. This is a crucial step towards
creating an environment where the private sector can confidently and efficiently conduct
business in space, thereby strengthening competitiveness.

Strategic Significance & Outlook

The introduction of this new federal framework promises to bring groundbreaking
regulatory clarity to the U.S. commercial space sector, potentially unlocking substantial
investment and innovation. Particularly in areas requiring significant initial capital and
long-term business plans, such as in-space manufacturing and commercial space station
development, enhanced legal certainty will lower barriers to entry and accelerate
activities. Through this framework, the U.S. is expected to present a regulatory model for
international space commerce, leading the development of the global space economy.
Future focus will be on specific authorization cases across various sectors and the
establishment of international cooperation frameworks.

Source: https://legis1.com/news/space-commerce-certification-streamlining
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