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ISM, AI, & Reusability Drive New Markets
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All 47 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
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Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01
ispace H3 Lunar
Mission

Corporat
e

Strategy

●●○○
○

●●●○
○

●●○○
○

●●●●
○

●●●○
○

Japan's ispace secures domestic H3 rocket for
2028 lunar lander, bolstering national space
capabilities.

#02
Amazon Leo
100Gbps OISL

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

Amazon Leo announces 100 Gbps optical
intersatellite links for high-speed, low-latency
mesh network, challenging Starlink.

#03
Microgravity Crystal
Growth

Research
●●●●

●
●●○○

○
●●●●

○
●●●●

●
●●●●

●

NASA astronaut reports breakthrough in
microgravity protein and semiconductor crystal
growth on ISS.

#04
Hokkaido Spaceport
Progress

Infrastru
cture

●●○○
○

●●●○
○

●●○○
○

●●●○
○

●●○○
○

Japan's Interstellar Technologies unveils progress
on Hokkaido Spaceport's Launch Complex 1 for
satellite launches.

#05
GAO Warns NASA
Artemis

Analysis
●○○○

○
●●●●

●
●●●●

○
●●●●

●
●●●●

●

U.S. GAO warns NASA that budget cuts and
program changes jeopardize Artemis mission
success.

#06
Space Oncology
Frontier

Research
●●●●

○
●●○○

○
●●●○

○
●●○○

○
●●●○

○

Space oncology emerges as a new frontier,
revolutionizing cancer research and drug
discovery in microgravity.

#07
Northrop Grumman
MRV

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

Northrop Grumman launches Mission Robotic
Vehicle for on-orbit servicing, extending satellite
lifespans.

#08
Glass Bubbles for
TPS

Materials
●●●○

○
●●●○

○
●●●○

○
●●●○

○
●●●○

○

Glass bubbles improve lightweight composites
and insulation performance for spacecraft
Thermal Protection Systems.

#09
China Rocket
Lightning

Corporat
e

Strategy

●●●○
○

●●●●
●

●●●○
○

●●○○
○

●●●●
○

China successfully launches Tianlian-2 06
satellite, withstanding a lightning strike,
demonstrating robust rocket design.

#10
Dragonfly Titan
Mission

Project
Update

●●●●
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

NASA begins major assembly for Dragonfly, a
nuclear-powered drone mission to Saturn's moon
Titan, launching 2028.

#11
In-Space Pharma
Production

Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

●

NASA research demonstrates feasibility of
in-space pharmaceutical production for deep
space missions using engineered plants.

#12
Starship TPS
Challenges

Analysis
●●○○

○
●●●○

○
●●●●

○
●●○○

○
●●●●

●

SpaceX Starship faces thermal bridging and
plasma intrusion challenges in re-entry shield,
hindering rapid reusability.
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#13
NASA Blue Origin
Partner

Corporat
e

Strategy

●●○○
○

●●●○
○

●●●○
○

●●●●
○

●●●●
●

NASA and Blue Origin partner to accelerate
Artemis program with New Glenn rocket engine
testing at Stennis Space Center.

#14
Artemis IV Landing
Site

Analysis
●○○○

○
●●●●

●
●●●○

○
●●●○

○
●●●●

●

NASA astronaut proposes reconsidering lunar
equator over South Pole for Artemis IV landing
site for safety and speed.

#15
City Labs Nuclear
Batteries

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

Miami's City Labs launches small nuclear batteries
(nanotritium) for space, demonstrating
long-duration power supply.

#16
UK-Swiss Space
Pharma

Partnersh
ip

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

UK and Switzerland partner on space-enabled
pharmaceutical manufacturing, boosting R&D;
efficiency in microgravity.

#17
Top Space
Manufacturing

Market
Overview

●●●○
○

●●●○
○

●●●●
○

●●○○
○

●●●●
○

Top 15 space manufacturing startups, including
Varda Space and Space Forge, lead microgravity
production innovation.

#18
Outlier Space
Funding

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●○
○

●●●○
○

●●●○
○

Outlier Space raises $10.5M to develop
'anti-gravity chambers' for in-space
manufacturing of advanced materials.

#19
Planet Labs Orbital
Mfg

New
Product

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Planet Labs & Metals unveils orbital
manufacturing platform for advanced materials,
titanium alloys, and biomedical products.

#20
Starship TPS Not
Ready

Analysis
●●○○

○
●●●○

○
●●●●

○
●●○○

○
●●●●

●

Former NASA experts warn SpaceX Starship
re-entry shield not ready for rapid reuse, citing
damage after test flights.

#21
China Sea Net
Recovery

Academic
breakthr

ough

●●●●
○

●●●●
●

●●●●
○

●●○○
○

●●●●
○

China achieves world-first sea net recovery of
reusable rocket first stage booster, a game
changer in space race.

#22
Voyager In-Space
Semi

Partnersh
ip

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Voyager Technologies partners to scale in-space
semiconductor manufacturing to commercial
production on Starlab.

#23
NASA HALEU
Allocation

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

NASA and Radiant Industries secure U.S. HALEU
allocation, accelerating nuclear missions for Mars
and lunar exploration.

#24
Mars Reactor Costs
Rise

Analysis
●○○○

○
●●●●

●
●●●○

○
●●●○

○
●●●●

●

NASA's Mars Nuclear Reactor Mission 'SR-1
Freedom' costs rise to $2.1 billion, raising budget
concerns.

#25 China CNSA Program Market
Overview

●○○○
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

China National Space Administration advances
ambitious space program: Tiangong Station,
crewed lunar, megaconstellations.

#26
Tokamak TPS
Research

Research
●●●●

○
●○○○

○
●●●○

○
●●●●

●
●●●●

●

DIII-D Tokamak utilized for spacecraft thermal
shield research, addressing Jupiter atmospheric
entry data discrepancies.

#27
Perpetual Atomics
Am-241

New
Product

●●●●
○

●●●○
○

●●●●
○

●●○○
○

●●●●
●

UK's Perpetual Atomics develops Americium-241
nuclear power systems (RHU, RTG) for lunar,
Mars, and deep space.

#28
ORBES Exo-ORB
Satellite

New
Product

●●●○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

ORBES unveils 'Exo-ORB' inspection satellite for
on-orbit services, with future plans for robotic
arm repairs.

#29
SoftBank Optical
NTN

Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●○

○

SoftBank proposes optical wireless
communication for Non-Terrestrial Networks,
leveraging intersatellite, GEO, and HAPS links.

#30
Amazon Leo D2D
System

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

Amazon Leo applies to launch Direct-to-Device
(D2D) system with optical intersatellite links for
intelligent traffic routing.

#31
In-Space Mfg
Accelerates

Market
Overview

●●●○
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

In-Space Manufacturing accelerates orbital
economy with commercial breakthroughs from
Varda, Redwire, and Northrop Grumman.
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#32
Graphene Rad-Hard
Semis

Research
●●●●

●
●○○○

○
●●●●

○
●●●●

●
●●●●

●

University of Arizona demonstrates graphene
nanoribbons for radiation-hardened
semiconductors and sensors in extreme
environments.

#33
Park Aerospace
Composites

Corporat
e

Strategy

●●○○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

Park Aerospace Corp. invests $65M in advanced
composites manufacturing facility for aerospace
and space applications.

#34
Sora Aviation
Composites

Partnersh
ip

●●○○
○

●●●●
○

●●●○
○

●●●○
○

●●●○
○

Sora Aviation and Toray Advanced Composites
partner for eVTOL aircraft production, elevating
S-1 performance.

#35 KERI SiC Betavoltaic
Academic
breakthr

ough

●●●●
●

●●○○
○

●●●●
○

●●●●
○

●●●○
○

South Korea's KERI demonstrates SiC-based
betavoltaic battery capable of 50+ years
operation, a global first.

#36 MID HTCC Packaging
Corporat

e
Strategy

●●●○
○

●●●○
○

●●●○
○

●●●○
○

●●●○
○

South Korean startup MID raises $10.6M to build
HTCC ceramic packaging line for domestic
high-reliability space components.

#37
Intel Starfire
Processor

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

Intel unveils "Starfire," first space-grade
processor integrating AI acceleration and
radiation hardening, with samples Q3 2026.

#38
Microchip Acquires
Hailo

Corporat
e

Strategy

●●●○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

Microchip Technology acquires Hailo to
strengthen edge AI strategy and expand into
space and industrial sectors.

#39
VORAGO HARDSIL®
Tech

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

VORAGO Technologies expands
radiation-hardened
microcontroller/microprocessor portfolio with
HARDSIL® technology.

#40
China 400V Power
System

Academic
breakthr

ough

●●●●
○

●●●●
●

●●●●
○

●●○○
○

●●●●
○

China successfully completes world's first on-orbit
test of 400V space power system on
Tianzhou-10.

#41 India PowerBank-50 New
Product

●●○○
○

●●●●
●

●●●○
○

●●●○
○

●●●○
○

India's TakeMe2Space strengthens supply chain
with successful maiden space mission of
indigenous "PowerBank-50" battery.

#42 NASA CAPSTONE 02 Project
Update

●●●○
○

●●●○
○

●●●○
○

●●●●
○

●●●●
●

NASA's CAPSTONE 02 mission to demonstrate
autonomous navigation and communication in
lunar orbit by 2027.

#43
China Xingshu
(Starhub)

New
Product

●●●●
○

●●●○
○

●●●●
●

●●○○
○

●●●●
●

China bolsters space-based computing network
for AI era with "Xingshu (Starhub)" deployment
of 1,000 intelligent satellites.

#44
Orbital Data Center
Cooling

Academic
breakthr

ough

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Caltech and Sophia Space patent passive cooling
system for orbital data centers, with sales aimed
for 2028.

#45
Kepler Europe
Expansion

Corporat
e

Strategy

●●●○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

Kepler Communications expands on-orbit
computing and data relay services in Europe,
recruiting Sales Director.

#46
Northrop Grumman
MRV

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

Northrop Grumman launches Mission Robotic
Vehicle for on-orbit satellite servicing, featuring
MEP and PRM capabilities.

#47 Redwire New Facility Infrastru
cture

●●○○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

Redwire opens state-of-the-art space-enabled
R&D; and manufacturing facility, accelerating
space industry production.

●●●●○ 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 in-space manufacturing?
The commercialization of in-space manufacturing (ISM) for pharmaceuticals, semiconductors, and advanced
materials is accelerating. Are your R&D; and procurement teams exploring microgravity production for superior
products or facing IP risks from new space-based competitors like Varda Space or Planet Labs & Metals?

❷ How will China's space-based AI computing impact your strategy?
China's 'Xingshu' network aims to deploy 1,000 intelligent satellites for real-time AI processing in orbit,
challenging US/EU leadership. Does this shift to space-based edge AI (e.g., Intel's Starfire) make your current
ground-centric data processing platforms obsolete, and which Asian competitors gain the most?

❸ Are US/EU deep space missions losing momentum to budget cuts?
NASA's Artemis program faces GAO warnings on budget cuts and mission changes, while Mars nuclear reactor
costs rise to $2.1B. Is your company's long-term space strategy too reliant on stable US government programs,
and how will this impact lunar/Mars colonization timelines and associated commercial 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 →

ISM

Space AIComm

OOS

Power

Launch

Artemis

TPS Mat

Item Quadrant ↑ Opportunity ↓ Threat

● ISM Critical New products, R&D; Tech lag, IP risk

● Space AI Critical Edge AI, autonomy China lead, IP

● Comm Critical Global network Starlink, Leo

● OOS Opp. Asset life, services New entrants

● Power Opp. Deep space, lunar Fuel supply, cost

● Launch Threat Commercial launch China lead, delays

● Artemis Threat Program contracts Delays, budget
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● TPS Mat Ref. Material science Long R&D; cycle
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Deep Dive ① ― Microgravity Crystal Growth Breakthrough
#03 | 2026/07/23 | NASA | Tech Novelty●●●●● Proximity●●○○○ Market Impact●●●●○ Data Reliability●●●●●
US/EU Relevance●●●●●

NASA astronaut Chris Williams reported successful growth of high-quality protein and semiconductor crystals
in microgravity on the ISS. These space-grown crystals exhibit superior structure and uniformity compared to
Earth-grown counterparts, holding significant implications for drug discovery and advanced electronics.

The absence of convection and sedimentation in microgravity allows for more perfect crystal structures,
enabling precise analysis of molecular structures for drugs (e.g., cancer therapeutics) and defect-free
materials for advanced computing and AI systems. This research expands the potential for in-space
commercial manufacturing.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported crystal quality is highly realistic, building on
decades of ISS research. Technical barriers include scaling production and cost-effective Earth
return. [Opportunity] for US/EU pharma and semiconductor OEMs to access superior materials,
accelerating drug discovery and next-gen chip development. [Threat] if non-US/EU entities
monopolize this capability. Next actions: [R&D;] Evaluate microgravity crystallization for
specific high-value materials. [Business Dev] Explore partnerships with space manufacturing
startups for early access to space-grown crystals.

Deep Dive ② ― In-Space Manufacturing Commercialization
#31 | 2026/07/30 | Vertex AI Search (Google Cloud Blog) | Tech Novelty●●●○○ Proximity●●●●● Market
Impact●●●●● Data Reliability●●●○○ US/EU Relevance●●●●●

Commercial in-space manufacturing (ISM) is rapidly transitioning from research to market, with companies
like Varda Space Industries completing six missions for pharmaceutical processing and Earth return. Redwire
operates commercial hardware on the ISS, producing ZBLAN optical fiber and bioprinted human cardiac
tissue.

Northrop Grumman's Mission Robotic Vehicle (MRV) launch further signals advancements in commercial
on-orbit servicing. ISM leverages microgravity to create materials and products with unique properties,
fundamentally changing industries from pharmaceuticals to electronics by enabling superior uniformity and
purity.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The commercialization claims are realistic, supported by
multiple successful missions. Key barriers remain in cost-efficiency for mass production and
regulatory frameworks for space-derived products. [Opportunity] for US/EU materials &
component suppliers to develop space-optimized inputs, and for OEMs to integrate unique
space-manufactured components. [Threat] for traditional terrestrial manufacturers if they fail
to adapt to this new production paradigm. Next actions: [Strategy] Develop a roadmap for ISM
integration. [Procurement] Identify potential space-manufactured inputs for high-value
products.



SpaceIndustry Weekly Intelligence Report | 2026-08-02 | Page 7

Deep Dive ③ ― Intel's Starfire: Space-Grade AI Processor
#37 | 2026/07/29 | Semiconductor Engineering | Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○
Data Reliability●●●●○ US/EU Relevance●●●●●

Intel unveiled "Starfire," its first space-grade processor, combining AI acceleration (75 TOPS) with robust
radiation hardening. Built on Intel's 18A process and Foveros 3D packaging, it features eight x86 CPU cores
and integrated Xe graphics, with engineering samples due Q3 2026.

This system-on-chip dramatically enhances on-board data processing in space, enabling real-time analysis
and autonomous operations via edge AI. It addresses the growing demand for on-orbit computing, reducing
reliance on ground stations and optimizing data transmission for Earth observation, communication, and
deep space missions.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: Intel's entry into space-grade AI is a significant, realistic
development. The 75 TOPS claim is ambitious but plausible for a dedicated AI engine.
Technical barriers include full radiation qualification and long-term reliability in vacuum.
[Opportunity] for US/EU OEMs & device manufacturers to build next-gen autonomous
spacecraft and for technology licensors to integrate Starfire into their platforms. [Threat] to
smaller, specialized rad-hard chip providers if Intel scales rapidly. Next actions: [R&D;]
Evaluate Starfire for upcoming satellite and probe designs. [Business Dev] Engage Intel for
early access and integration support.

Other Notable Articles
Amazon Leo Announces 100 Gbps Optical Intersatellite Links to Build High-Speed, Low-Latency Mesh Network Challenging Starlink (Orbital Radar)
Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○

Amazon's 100Gbps OISL network intensifies LEO broadband competition; evaluate its impact on your satellite
comms strategy.

Northrop Grumman Launches Robotic Space Vehicle for On-Orbit Servicing: Extending Satellite Lifespans and Enhancing Operational Flexibility (Military
& Aerospace Electronics)
Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○

Northrop Grumman's MRV ushers in a new era of satellite servicing; assess its potential to extend your space
assets' lifespans.

Miami's City Labs Launches Small Nuclear Batteries for Space Exploration, Demonstrating Long-Duration Power Supply (WLRN)
Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○

City Labs' nanotritium batteries offer decades of power for deep space; investigate for your long-duration
mission power needs.

China Achieves World-First Sea Net Recovery of Reusable Rocket First Stage Booster: A New Game Changer in Space Race (OkDiario)
Tech Novelty●●●●○ Proximity●●●●● Market Impact●●●●○

China's net recovery method for reusable rockets signals a new cost-effective launch paradigm; analyze its
competitive implications.

University of Arizona Demonstrates Graphene Nanoribbons for Radiation-Hardened Semiconductors and Sensors in Space & Fusion Reactors (University
of Arizona)
Tech Novelty●●●●● Proximity●○○○○ Market Impact●●●●○

Graphene nanoribbons show superior radiation resilience; monitor this basic research for future rad-hard
component development.
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Recommended Actions This Week

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

▍Immediate (this week)
• [Strategy] Conduct a rapid competitive analysis of China's recent space technology advancements
(reusability, 400V power, Xingshu AI network) to identify immediate threats.

• [R&D;] Review internal microgravity research programs and IP portfolio for protein and semiconductor
crystallization opportunities, leveraging NASA's breakthroughs.

• [Procurement] Assess current and future supply chain exposure to potential delays and budget shifts
within NASA's Artemis program, as highlighted by the GAO report.

▍Short-term (1 month)
• [Business Dev] Initiate discussions with in-space manufacturing startups (e.g., Varda, Redwire, Planet
Labs) to explore partnerships for advanced materials and pharmaceutical production.

• [R&D;] Begin evaluating Intel's "Starfire" processor and other radiation-hardened edge AI solutions for
integration into next-generation satellite and deep space systems.

• [Executive] Formulate a strategic response to the intensifying direct-to-device (D2D) satellite
communication market, considering partnerships or internal development for Amazon Leo's challenge.

▍Medium-long term (quarter+)
• [Strategy] Develop a comprehensive long-term strategy for lunar and Mars resource utilization,
including power systems (nuclear, betavoltaic) and in-situ manufacturing capabilities.

• [R&D;] Invest in advanced Thermal Protection System (TPS) materials research and novel testing
methods (e.g., tokamak plasma) to enhance reusability for future launch vehicles.

• [Legal/IP] Establish a dedicated team to monitor and protect intellectual property in the rapidly
evolving in-space manufacturing and space-based AI computing domains, particularly from non-US/EU
entities.
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#21 China Achieves World-First Sea Net Recovery of Reusable Rocket First Stage Booster: A
New Game Changer in Space Race

#22 Voyager Technologies Establishes Strategic Partnership to Scale In-Space Semiconductor
Manufacturing to Commercial Production

#23 NASA and Radiant Industries Secure U.S. HALEU Allocation, Accelerating Nuclear
Missions for Mars and Lunar Exploration

#24 NASA's Mars Nuclear Reactor Mission 'SR-1 Freedom' Costs Rise to $2.1 Billion, Raising
Budget Concerns

#25 China National Space Administration (CNSA) Advances Ambitious Space Program:
Tiangong Station, Crewed Lunar Exploration, and Megaconstellations

#26 DIII-D Tokamak Utilized for Spacecraft Thermal Shield Research: Addressing

Discrepancies in Jupiter Atmospheric Entry Data

#27 UK's Perpetual Atomics Develops Americium-241 Nuclear Power Systems (RHU, RTG) for
Lunar, Mars, and Deep Space Missions

#28 ORBES Unveils 'Exo-ORB' Inspection Satellite for On-Orbit Services: Future Plans Include
Robotic Arm for Repairs

#29 SoftBank Proposes Optical Wireless Communication for NTN Realization: Leveraging
Intersatellite, GEO, and HAPS Links

#30 Amazon Leo Applies to Launch Direct-to-Device (D2D) System: Intelligent Traffic
Routing with Optical Intersatellite Links

#32 In-Space Manufacturing Accelerates Orbital Economy with Commercial Breakthroughs
from Varda, Redwire, and Northrop Grumman

#33 University of Arizona Demonstrates Graphene Nanoribbons for Radiation-Hardened
Semiconductors and Sensors in Space & Fusion Reactors

#34 Park Aerospace Corp. Invests $65M in Advanced Composites Manufacturing Facility at
Tulsa International Airport



#35 Sora Aviation and Toray Advanced Composites Partner for eVTOL Aircraft Production,
Elevating S-1 Performance with Advanced Composites

#36 South Korea's KERI Demonstrates SiC-Based Betavoltaic Battery Capable of 50+ Years

Operation, a Global First

#37 South Korean Space Startup MID Raises $10.6M Series A, to Build HTCC Ceramic
Packaging Line for Domestic High-Reliability Space Components

#38 Intel Unveils "Starfire": First Space-Grade Processor Integrating AI Acceleration and
Radiation Hardening

#39 Microchip Technology Acquires Hailo to Significantly Strengthen Edge AI Strategy and
Expand into Space & Industrial Sectors

#40 VORAGO Technologies Expands Radiation-Hardened Microcontroller & Microprocessor
Portfolio for Space, Aerospace, Defense with HARDSIL® Technology

#41 China Successfully Completes World's First On-Orbit Test of 400V Space Power System
on Tianzhou-10

#42 India's TakeMe2Space Strengthens Supply Chain with Successful Maiden Space Mission
of Indigenous "PowerBank-50" Satellite Battery Pack

#43 NASA's CAPSTONE 02 Mission to Demonstrate Autonomous Navigation and
Communication Technologies in Lunar Orbit by 2027, Supporting Artemis Program

#44 China Bolsters Space-Based Computing Network for AI Era with "Xingshu (Starhub)"

Deployment

#45 Caltech and Sophia Space Patent Passive Cooling System for Orbital Data Centers, with
Sales Aimed for 2028

#46 Kepler Communications Expands On-Orbit Computing and Data Relay Services in
Europe, Recruiting European Sales Director

#47 Northrop Grumman Launches Mission Robotic Vehicle (MRV) for On-Orbit Satellite
Servicing, Featuring MEP and PRM Capabilities

#48 Redwire Opens State-of-the-Art Space-Enabled R&D and Manufacturing Facility,
Accelerating Space Industry Production Capabilities



#01 Japan's ispace Secures Domestic H3 Rocket for
2028 ULTRA Lunar Lander Mission

OVERVIEW

Japanese space startup ispace has contracted Mitsubishi Heavy Industries to launch

its next-generation 'ULTRA' lunar lander using the domestic H3 rocket in 2028,

marking the first time ispace will use a Japanese launch vehicle.

Published July 30, 2026  The Japan Times  Japan



IN DEPTH

Key Findings

Japanese space startup ispace has officially signed a contract with Mitsubishi Heavy
Industries (MHI) to use the domestically developed H3 rocket for the 2028 launch of its
next-generation 'ULTRA' lunar lander. This mission represents a significant milestone as it
marks ispace's inaugural use of a Japanese launch vehicle, bolstering the country's
commercial lunar transportation capabilities.

Technical Details

The 'ULTRA' lunar lander is designed to carry larger payloads and support a wider range
of lunar exploration and cargo delivery missions. The H3 rocket, jointly developed by
JAXA and MHI, is Japan's flagship launch vehicle, emphasizing high reliability and cost-
effectiveness. ispace's selection of the H3 is expected to accelerate the commercial
utilization of Japanese launch capabilities, thereby stimulating the domestic aerospace
supply chain. This strategic decision aligns with global trends favoring national industrial
integration in space initiatives.

Background & Context

The global space industry is witnessing a surge in interest and investment in commercial
lunar exploration and activities. ispace has been a frontrunner in this commercial lunar
race, successfully achieving lunar orbit insertion with Mission 1 and acquiring data with
Mission 2. Leveraging a domestic rocket for a private lunar mission is a strong signal of
Japan's mature space technology and its strategic positioning within the expanding lunar
economy, notably in the context of international programs like Artemis.

Strategic Significance & Outlook

This partnership between ispace and MHI is poised to deepen technological
collaboration, laying the groundwork for future lunar development, including the
establishment of sustainable transportation infrastructure and eventual utilization of
lunar resources. This move is expected to have a ripple effect across the entire Japanese
space industry, enhancing its global competitiveness and marking a new chapter in the
nation's space exploration history.



Source: https://www.japantimes.co.jp/business/2026/07/30/companies/ispace-lunar-lander-rocket/

Collected: July 31, 2026 | Automated Research System (Gemini API)

https://www.japantimes.co.jp/business/2026/07/30/companies/ispace-lunar-lander-rocket/


#02 Amazon Leo Announces 100 Gbps Optical
Intersatellite Links to Build High-Speed, Low-Latency
Mesh Network Challenging Starlink

OVERVIEW

Amazon's 'Amazon Leo' (formerly Project Kuiper) low Earth orbit satellite constellation

will incorporate 100 Gbps optical intersatellite links (OISL) on each satellite. This will

create a space-based mesh network for high-speed, low-latency broadband services

globally by routing data directly between satellites.

Published July 24, 2026  Orbital Radar  USA



IN DEPTH

Key Findings

Amazon has announced that its 'Amazon Leo' (formerly Project Kuiper) low Earth orbit
(LEO) satellite constellation will feature optical intersatellite links (OISL) capable of 100
Gbps infrared laser connections on each satellite. This capability is designed to create a
space-based mesh network, allowing data to be routed directly between satellites
without always needing to go through a ground station, aiming to deliver high-speed,
low-latency broadband services worldwide.

Technical Details

Optical intersatellite links (OISL) utilize laser light to transmit terabit-scale data directly
between satellites, offering significantly higher speeds and lower latency compared to
traditional radio frequency (RF) communication. Amazon Leo's architecture minimizes
reliance on ground-based gateways, improving service quality, especially in remote or
oceanic regions. With each satellite boasting 100 Gbps communication capacity, the
constellation forms a robust backbone for handling vast amounts of data traffic.

Background & Context

The LEO satellite broadband market is currently led by SpaceX's Starlink. However,
Amazon Leo aims to differentiate itself with a fully OISL-enabled mesh network and
intelligent routing, coupled with future direct-to-device (D2D) integration. While Starlink
also deploys inter-satellite laser links, Amazon's approach promises further optimization.
This technology is critical for providing reliable communication in areas lacking ground
infrastructure or during disaster relief, thereby contributing to bridging the digital divide.



Strategic Significance & Outlook

The OISL capability within Amazon Leo is set to intensify competition in the satellite
broadband market and accelerate the evolution of space communication technology.
With pending applications for direct-to-device (D2D) services, Amazon is eyeing direct
connectivity to consumer devices like smartphones. This expansion of space-based
internet access is expected to catalyze innovative applications across various sectors,
including IoT, autonomous vehicles, and telemedicine, fundamentally transforming
global connectivity.

Source: https://orbitalradar.com/satellites/operator/amazon-leo

Collected: July 31, 2026 | Automated Research System (Gemini API)

https://orbitalradar.com/satellites/operator/amazon-leo


#03 NASA Astronaut Concludes ISS Mission, Reports
Breakthrough in Microgravity Protein and
Semiconductor Crystal Growth

OVERVIEW

NASA astronaut Chris Williams has completed his International Space Station (ISS)

mission, reporting successful growth of high-quality protein and semiconductor

crystals in microgravity. These space-grown crystals exhibit superior structure

compared to their Earth-grown counterparts, holding significant implications for drug
discovery and advanced electronics.

Published July 23, 2026  NASA  USA



IN DEPTH

Key Findings

NASA astronaut Chris Williams has successfully concluded his mission aboard the
International Space Station (ISS), reporting significant advancements in microgravity
protein and semiconductor crystal growth. Notably, protein crystals grown in space
demonstrated exceptionally higher quality and uniformity than those produced on Earth,
potentially unlocking new pathways in pharmaceutical research and drug development.

Technical Details

In a microgravity environment, the absence of convection and sedimentation (common
issues on Earth due to gravity) allows for the formation of more perfect crystal structures.
For protein crystallization, this enables more precise analysis of molecular structures for
drugs, including cancer therapeutics, leading to a deeper understanding of target
binding mechanisms. In semiconductor research, this fosters the development of higher-
quality, defect-free, homogeneous materials crucial for advanced computing and
artificial intelligence (AI) systems. These technologies are poised to revolutionize not
only future space industries but also terrestrial medicine and electronics.

Background & Context

The International Space Station serves as a unique platform for scientific research
leveraging microgravity. Protein crystallization is a significant bottleneck in new drug
development, and obtaining higher quality crystals can drastically reduce development
timelines and costs. Similarly, improving semiconductor material quality is fundamental
to advancing next-generation electronics. These research areas collectively expand the
potential for in-space commercial manufacturing, creating new pillars for the emerging
space economy.



Strategic Significance & Outlook

The data from Astronaut Williams' mission underscores the transformative potential of
microgravity. These findings are expected to significantly contribute to future deep-
space medical support, such as in-space pharmaceutical production for astronauts, and
accelerate the development of treatments for challenging diseases on Earth. NASA is
now evaluating these successes for larger-scale in-orbit manufacturing facilities and
advanced material science experiments in space, suggesting a broadening impact of
space on human technological innovation.

Source: https://www.nasa.gov/missions/station/iss-research/nasa-astronaut-chris-williams-closes-out-

space-station-mission/

Collected: July 31, 2026 | Automated Research System (Gemini API)
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#04 Japan's Interstellar Technologies Unveils Progress
on Hokkaido Spaceport's Launch Complex 1

OVERVIEW

Japanese private space transport company Interstellar Technologies (IST) has released

a video update on the construction of 'Launch Complex 1' at Hokkaido Spaceport.

This facility is crucial for the company's future satellite launch business, building on its

achievement of Japan's first private space flight with the MOMO suborbital vehicle.

Published July 23, 2026  Interstellar Technologies Inc.  Japan



IN DEPTH

Key Findings

Interstellar Technologies (IST), a leading Japanese space venture, has published an
updated video showcasing the construction progress of 'Launch Complex 1' (LC1) at
Hokkaido Spaceport. This facility is a critical infrastructure for IST, which previously
achieved Japan's first private space launch with its MOMO suborbital vehicle, and is now
advancing towards commercial satellite launch services.

Technical Details

LC1 at Hokkaido Spaceport is designed to accommodate the launch of IST's medium to
large-scale rockets, comprising payload integration facilities, propellant storage, and
launch pads. The facility aims to meet the growing demand for commercial satellite
launches and strengthen the domestic space industry ecosystem. IST's vision is to
provide high-frequency, low-cost space transportation services, and LC1 is foundational
to realizing this objective.

Background & Context

IST has been at the forefront of Japan's private space development, achieving the
country's first private space arrival with its MOMO suborbital rocket in 2019. The
company has steadily expanded its operations, including progressing through stage
gates in JAXA's Space Strategy Fund program for satellite businesses. Hokkaido
Spaceport is emerging as a significant spaceport in Asia, aiming to attract launch
demands from both domestic and international space companies. Such privately-led
infrastructure development is essential for revitalizing space activities in the commercial
sector.



Strategic Significance & Outlook

The completion and operationalization of LC1 will mark the full-scale launch of IST's
satellite launch services, particularly in communication satellite-related ventures. This will
enable IST to accommodate larger rockets and diverse payloads, offering competitive
launch opportunities to clients globally. Hokkaido Spaceport, as a hub for private space
development, is expected to further accelerate the growth of Japan's overall space
industry and enhance its presence in the international space race. This development
forms a cornerstone for Japan's ambition in the global space sector.

Source: https://www.istellartech.com/en

Collected: July 31, 2026 | Automated Research System (Gemini API)

https://www.istellartech.com/en


#05 U.S. GAO Warns NASA: Budget Cuts and Program
Changes Jeopardize Artemis Mission Success

OVERVIEW

The U.S. Government Accountability Office (GAO) released a report on NASA's major

projects, highlighting that changes to the Artemis mission plan and significant 2025

personnel reductions could severely impact future mission success. Concerns are

raised over altered focuses for Artemis III, IV, and V, and the suspension of related

projects.

Published July 23, 2026  U.S. GAO  USA



IN DEPTH

Key Findings

The U.S. Government Accountability Office (GAO) has issued a stark warning in its latest
assessment of NASA's major projects, indicating that planned changes to the Artemis
missions and substantial staff reductions implemented in 2025 could jeopardize the
success of future lunar exploration. While the Orion spacecraft successfully completed
the Artemis II mission, there are growing concerns regarding the shifting focus of
subsequent missions (Artemis III, IV, and V) and the pausing of several related projects.

Technical Details

The GAO report criticizes NASA for not fully implementing previous recommendations
aimed at improving cost transparency, establishing robust cost and schedule
management, and strengthening acquisition risk management. The ambitious Artemis
program, which aims to return humans to the Moon, faces potential delays and cost
overruns in the development of critical components such such as lunar landers,
spacesuits, and lunar infrastructure due to program changes and budget constraints.
Critically, the workforce reductions risk undermining the specialized expertise and
continuity essential for executing complex space missions.

Background & Context

The Artemis program represents the most ambitious human lunar exploration initiative
since the Apollo missions of the Cold War era. However, the program has frequently
undergone revisions due to the influences of federal budget cycles, technological
hurdles, and evolving political priorities. As an independent agency overseeing federal
government spending and efficiency, the GAO plays a vital role in identifying potential
issues in NASA's project management and ensuring effective use of taxpayer funds. This
latest report directly impacts the perceived viability of the upcoming Artemis missions.



Strategic Significance & Outlook

The GAO's warning serves as a forceful message to NASA, urging more stringent project
management and enhanced transparency in costs and schedules to achieve Artemis's
objectives. NASA must respond by stabilizing its plans and optimizing resource
allocation. This report is a crucial resource for Congress and the public to understand the
progress and challenges of the Artemis program, potentially influencing future budget
allocations and policy decisions. Without effective plan corrections and improvements,
the monumental goal of returning humanity to the Moon may face further delays and
difficulties.

Source: https://www.gao.gov/products/gao-26-108556

Collected: July 31, 2026 | Automated Research System (Gemini API)

https://www.gao.gov/products/gao-26-108556


#06 Space Oncology Emerges as New Frontier:
Revolutionizing Cancer Research and Drug Discovery in
Microgravity

OVERVIEW

Space oncology is rapidly emerging as a new research frontier, investigating how

microgravity and space radiation influence cancer progression, tumor modeling, drug

discovery, and treatment response. The unique space environment offers unparalleled

opportunities to unravel fundamental mechanisms of cancer biology, particularly
metastasis, treatment resistance, and radiation response, which are challenging to

observe on Earth.

Published July 24, 2026  Drishti IAS  India



IN DEPTH

Key Findings

Space oncology is rapidly emerging as a new frontier in scientific research, focusing on
understanding how microgravity and space radiation impact cancer cell behavior, tumor
modeling, drug discovery, and therapeutic responses. The unique environment of space
provides an unparalleled platform to investigate the fundamental mechanisms of cancer
biology, particularly aspects like metastasis, treatment resistance, and radiation response
that are difficult to observe and manipulate under terrestrial gravity.

Technical Details

In microgravity, cancer cells exhibit different growth patterns, often forming more
realistic 3D tumor models that are difficult to replicate in conventional 2D cell cultures or
animal models on Earth. This yields more accurate insights into cancer progression and
drug responses. Additionally, the space environment enhances protein crystallization
efficiency, enabling higher-resolution structural analysis of target molecules for cancer
drugs. Further applications include optimizing drug delivery systems and addressing
astronaut-specific health challenges, such as increased cancer risk from space radiation.

Background & Context

Traditional cancer research has been constrained by Earth's gravitational environment;
space oncology offers an entirely new perspective and means of investigation.
Microgravity influences cell shape, gene expression, and cell-to-cell interactions,
providing a unique opportunity to directly observe how these factors affect cancer
characteristics. Advances in this field are crucial not only for accelerating the
development of treatments for intractable cancers on Earth but also for providing
essential knowledge for astronaut health management during future long-duration
space missions.



Strategic Significance & Outlook

The development of space oncology holds the potential to improve drug development
efficiency, lead to more precise cancer diagnostics, and ultimately enable personalized
cancer therapies. Data and models derived from space environments are expected to
drive discoveries impossible in Earth-bound laboratories, contributing to the
development of novel anticancer agents and optimizing existing treatments. Increased
investment and international collaboration in this field could be the key to unlocking the
next breakthrough in humanity's fight against cancer.

Source: https://www.drishtiias.com/daily-updates/daily-news-analysis/space-oncology-and-cancer-

treatment
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#07 Northrop Grumman Launches Robotic Space
Vehicle for On-Orbit Servicing: Extending Satellite
Lifespans and Enhancing Operational Flexibility

OVERVIEW

Northrop Grumman has successfully launched a Mission Robotic Vehicle (MRV) and

three Mission Extension Pods (MEPs) designed to autonomously repair, inspect,

relocate, and extend the lifespan of satellites in orbit.

Published July 23, 2026  Military & Aerospace Electronics  USA



IN DEPTH

Key Findings

Northrop Grumman has successfully launched its Mission Robotic Vehicle (MRV) along
with three Mission Extension Pods (MEPs), designed to autonomously provide a range of
on-orbit services including inspection, repair, relocation, refueling, and life extension for
satellites. This innovative system promises to significantly enhance operational efficiency
and flexibility for both commercial and defense space organizations, marking a new era
in space asset management.

Technical Details

The MRV is equipped with advanced robotic systems developed through a partnership
with DARPA and the U.S. Naval Research Laboratory. These systems enable the MRV to
autonomously perform high-precision rendezvous, proximity operations, docking, and
complex on-orbit manipulations using its robotic arms. The MEPs, once attached to
client satellites, provide additional propellant and power, capable of extending a
satellite's operational life by several years. This technology represents a groundbreaking
approach to standardizing on-orbit maintenance and upgrades, thereby mitigating the
risk of satellite obsolescence.

Background & Context

The market for on-orbit servicing is rapidly expanding, driven by the proliferation of
satellite constellations and increasing maintenance costs for aging spacecraft. Both
commercial satellite operators and government agencies are actively seeking ways to
maximize the utility of existing space assets and reduce the expense of launching new
ones. Northrop Grumman has previously offered satellite life extension services with its
Mission Extension Vehicle (MEV) series. The introduction of the MRV expands this service
portfolio to include more extensive and complex on-orbit maintenance, a capability
deemed essential for enhancing space sustainability and resilience.



Strategic Significance & Outlook

The successful deployment of the MRV and MEPs ushers in a new era for on-orbit
servicing, paving the way for more advanced missions such as in-orbit manufacturing,
assembly, and potentially space debris removal. This advancement is expected to
fundamentally alter satellite design and operational methodologies, further invigorating
economic activities in space. Northrop Grumman is poised to lead the global on-orbit
servicing market by offering these capabilities to both commercial and defense clients.
This platform transforms spacecraft from consumables into repairable and upgradeable
assets, representing a paradigm shift in space operations.

Source: https://www.militaryaerospace.com/communications/article/55392968/northrop-grumman-

launches-robotic-spacecraft-for-satellite-servicing-missions
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#08 Glass Bubbles for Spacecraft Thermal Protection
Systems Dramatically Improve Lightweight Composites
and Insulation Performance

OVERVIEW

Glass bubbles (hollow microspheres) are gaining significant attention as a critical

material for spacecraft Thermal Protection Systems (TPS), demonstrating remarkable

improvements in lightweight composite design and thermal insulation performance.

Published July 24, 2026  Glass-Bubble.com  International



IN DEPTH

Key Findings

In the field of spacecraft Thermal Protection Systems (TPS), glass bubbles, which are
hollow microspheres, are garnering significant attention as a crucial material due to their
innovative properties. This material has been demonstrated to not only dramatically
enhance the ability to protect spacecraft from extreme temperatures during re-entry but
also to contribute substantially to the overall weight reduction of composite structures.

Technical Details

Glass bubbles are extremely fine spherical particles with internal cavities, a structure that
imparts excellent thermal insulation properties and low density. Incorporating glass
bubbles into TPS designs significantly reduces the density of composite materials while
suppressing thermal conductivity. This enhances spacecraft durability in high-
temperature environments, which can reach over 1400°C during re-entry, and
simultaneously enables lightweight designs that contribute to reduced launch costs.
Furthermore, glass bubbles contribute to thermal management and weight reduction in
other spacecraft applications, such as satellite thermal insulation, cryogenic fuel storage
systems, and advanced composite structures.

Background & Context

Weight reduction and thermal protection have always been critical challenges in
spacecraft design. With the increasing number of reusable space transportation systems
and long-duration missions, the demands for TPS performance and durability have
intensified. Traditional thermal protection materials have faced issues related to weight,
manufacturing costs, and reusability. The introduction of advanced materials like glass
bubbles offers the potential to overcome these limitations. This is considered an
essential technological innovation as the space industry strives for sustainability and
cost-efficiency.



Strategic Significance & Outlook

The application of glass bubble technology is poised to revolutionize next-generation
spacecraft TPS design, accelerating the development of human exploration missions to
Mars and other planets, advanced re-entry technologies, and frequently reusable rocket
components. The combination of lightweight properties and superior thermal insulation
directly contributes to enhancing spacecraft payload capacity, reducing operational
costs, and diversifying mission capabilities. Further material science research and
manufacturing process optimization are expected to position glass bubbles as a key
enabler for opening new frontiers in space exploration.

Source: https://www.glass-bubble.com/news/Glass-Bubbles-for-Spacecraft-Thermal-Protection-Systems-

642.html
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#09 China Successfully Launches Tianlian-2 06 Data
Relay Satellite on Long March 3B Rocket, Withstanding
Lightning Strike

OVERVIEW

China successfully launched the Tianlian-2 06 data relay satellite using a Long March

3B rocket from Xichang Satellite Launch Center on July 23, 2026. Remarkably, the

rocket endured a lightning strike just seconds after liftoff, yet continued its flight

normally and deployed the satellite into its intended orbit.

Published July 24, 2026  India Today  India



IN DEPTH

Key Findings

China successfully launched its Tianlian-2 06 data relay satellite on July 23, 2026, using a
Long March 3B rocket from the Xichang Satellite Launch Center. What made this launch
particularly dramatic was the rocket enduring a lightning strike just seconds after liftoff,
yet it continued its flight path normally and successfully inserted the satellite into its
planned orbit. This event strongly demonstrated the robust lightning protection design
and high reliability of Chinese rockets to the international community.

Technical Details

The Long March 3B is one of China's primary launch vehicles, primarily used for
deploying satellites into geostationary orbit. Tianlian-2 06 is part of China's Tianlian-2
data relay satellite system, playing a crucial role in relaying data for Earth observation
satellites, crewed spacecraft, and space stations. The successful demonstration of
lightning resilience indicates that the rocket's electrical systems are equipped with
advanced electromagnetic compatibility (EMC) design, capable of withstanding powerful
external electromagnetic interference and discharge phenomena. This is a critical
advancement for enhancing launch capabilities under adverse weather conditions.

Background & Context

China has made remarkable progress in space development in recent years, pursuing
ambitious plans including crewed spaceflight, lunar and Mars exploration, and the
construction of its own satellite constellations. Data relay satellites, in particular, serve as
the 'nervous system' of space infrastructure, enabling real-time communication with a
vast number of low Earth orbit satellites, significantly enhancing the overall efficiency
and capability of space activities. The demonstrated ability to withstand a lightning strike
suggests that China's space technology is maturing not just in terms of launch success,
but also in the qualitative aspect of operational reliability in extreme environments.



Strategic Significance & Outlook

The successful operationalization of Tianlian-2 06 will directly strengthen China's space
communication network, powerfully supporting the expansion of the future 'Tiangong'
space station, lunar exploration missions like the Chang'e program, and its own mega-
constellation plans. The proven resilience against lightning further underpins the
reliability of Chinese rocket technology, potentially boosting its competitiveness in the
international space market. This solidifies China's position as a global space power,
enabling it to pursue diverse space missions with greater confidence.

Source: https://www.indiatoday.in/science/story/watch-chinese-rocket-hit-by-lightning-seconds-after-

launch-keeps-flying-2955037-2026-07-24
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#10 NASA Begins Major Assembly for Dragonfly
Nuclear-Powered Drone Mission to Saturn's Moon Titan

OVERVIEW

NASA has commenced the major assembly of Dragonfly, a nuclear-powered drone

designed to explore Titan, Saturn’s largest moon. Slated for a SpaceX Falcon Heavy

launch after July 2028 and arrival in late 2034, Dragonfly will be the first aircraft to fly

across Titan's surface, the only world besides Earth known to have rivers, lakes, and

rain of liquid methane, in search of biosignatures.

Published July 23, 2026  Space Daily  USA



IN DEPTH

Key Findings

NASA has officially begun the major assembly phase for Dragonfly, a nuclear-powered
drone designed to explore Titan, Saturn's largest moon. This car-sized rotorcraft is
scheduled for launch aboard a SpaceX Falcon Heavy rocket after July 2028, with an
anticipated arrival at Titan in late 2034. Dragonfly represents a highly ambitious mission,
as it will be the first aircraft to fly across Titan's surface—the only world besides Earth
known to possess rivers, lakes, and rain of liquid methane—in its quest to find signs of
life.

Technical Details

Dragonfly will be powered by a Multi-Mission Radioisotope Thermoelectric Generator
(MMRTG), a nuclear power source, enabling long-duration operations in Titan's
extremely harsh environment. This ensures a stable power supply independent of
sunlight, allowing exploration to continue through Titan's long nights and under poor
visibility. The drone features multiple rotors, utilizing Titan's dense atmosphere and weak
gravity for efficient flight, performing chemical analyses and geological surveys while
traversing various sites. Onboard scientific instruments will analyze samples of organic
molecules and liquid methane/ethane lakes and rivers to investigate Titan's past or
present potential for hosting life.

Background & Context

Titan is considered one of the most promising bodies in the solar system for the
potential existence of life, primarily due to its Earth-like atmospheric cycle. While NASA's
Huygens probe previously landed on Titan's surface, Dragonfly will be the first mobile
probe to extensively explore its vast terrains. This mission not only seeks extraterrestrial
life but also symbolizes a breakthrough in applying robotic and nuclear technologies in
extreme environments. The use of a Falcon Heavy rocket underscores NASA's increasing
collaboration with commercial launch providers to pursue more cost-effective deep-
space missions.



Strategic Significance & Outlook

The Dragonfly mission has the potential to dramatically deepen our understanding of
Titan's chemical composition, geology, and the origins of life. This exploration could
reshape our views on the universality of life in the solar system. Furthermore, its
unprecedented approach of long-range drone exploration powered by nuclear energy
will influence the design of future missions to other bodies with challenging
environments, such as Venus or the moons of Jupiter. Dragonfly's success is expected to
be a landmark step in humanity's pursuit of uncovering the mysteries of life in the
cosmos.

Source: https://spacedaily.com/m-later-this-decade-nasa-plans-to-launch-dragonfly-a-car-sized-nuclear-

powered-drone-that-will-fly-from-site-to-site-across-saturns-moon-titan-the-only-world-besides-earth-
with-rivers-lakes-and-rai/
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#11 In-Space Pharmaceutical Production Achievable:
NASA Research Accelerates Medical Self-Sufficiency for
Deep Space Missions

OVERVIEW

NASA and a research team are investigating a novel approach for astronauts to

manufacture their own pharmaceuticals in space during deep-space missions. The

study demonstrates the feasibility of producing therapeutic proteins using genetically

engineered tobacco-related plants and harmless viruses, potentially resolving critical
medical supply challenges for long-duration space travel.

Published July 23, 2026  BioTecNika  India



IN DEPTH

Key Findings

NASA and a collaborative research team are exploring an innovative approach for
astronauts to produce their own pharmaceuticals in space, enabling medical self-
sufficiency for future deep-space missions. Specifically, the feasibility of leveraging
genetically engineered tobacco-related plants and harmless viruses to generate
necessary therapeutic proteins within plant cells has been demonstrated. This
breakthrough has the potential to fundamentally resolve the challenges of drug supply
during extended space missions.

Technical Details

This technology, a form of biotechnology known as 'molecular farming,' utilizes plants as
'bioreactors' to produce therapeutically active proteins (e.g., antibodies, vaccines, growth
factors) based on specific genetic instructions. This on-demand manufacturing system is
highly effective in addressing concerns about potential drug efficacy degradation in
microgravity and the difficulty of resupply from Earth. Plants can be cultivated in
relatively compact spaces and produce fresh pharmaceuticals as needed, solving shelf-
life issues. Initial studies have confirmed that these plants can function as expected in the
space environment.

Background & Context

For long-duration space missions, particularly human exploration to the Moon and Mars,
drug shelf-life, efficacy maintenance, and emergency replenishment are major concerns.
Space radiation and microgravity can adversely affect drug stability and potency. Since
regular resupply from Earth is impractical due to distance and cost, the ability for
astronauts to produce their own medical supplies locally is essential for ensuring mission
sustainability and safety. This research is poised to become a critical component of
closed-loop life support systems for future space habitats.



Strategic Significance & Outlook

This in-space pharmaceutical manufacturing technology is key to rapidly and effectively
addressing various health issues that astronauts may encounter on future lunar bases or
Mars missions, such as injuries, infections, and radiation sickness. Furthermore, this
approach may offer insights into streamlining pharmaceutical processes on Earth and
improving medical access in remote areas. NASA plans to further mature this technology
and conduct tests for its operational use in human deep-space missions, representing a
potentially transformative advancement in space medicine.

Source: https://www.biotecnika.org/2026/07/astronauts-may-one-day-grow-their-own-medicine-in-

space-says-nasa-study/
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#12 SpaceX Starship Faces Thermal Bridging and
Plasma Intrusion Challenges in Re-entry Shield,
Hindering Rapid Reusability

OVERVIEW

SpaceX Starship's Thermal Protection System (TPS), designed to withstand over

2500°F (~1400°C) during re-entry, is encountering issues such as 'thermal bridging'

through tile attachment hardware and 'plasma intrusion' into tile gaps during initial

flight tests, posing significant challenges to rapid reusability.

Published July 23, 2026  YouTube  USA



IN DEPTH

Key Findings

SpaceX Starship's Thermal Protection System (TPS) is engineered to shield the vehicle
from extreme temperatures exceeding 2500°F (approx. 1400°C) during atmospheric re-
entry. However, initial flight tests have revealed challenges beyond the ceramic tiles'
intrinsic performance, including 'thermal bridging' through the tile attachment hardware
and 'plasma intrusion' into the gaps between tiles, both of which impede the system's
rapid reusability goals.

Technical Details

The Starship TPS comprises tens of thousands of hexagonal ceramic tiles designed to
insulate the vehicle from the re-entry plasma flow. 'Thermal bridging' refers to the
phenomenon where the metallic substructure supporting these tiles conducts heat
inward, circumventing the tile's insulation. 'Plasma intrusion' occurs when high-velocity
plasma penetrates minute gaps between tiles, potentially damaging underlying
structures. SpaceX is continuously refining the design of tile attachment methods,
adhesives, and underlying structures to address these 'hidden weaknesses.' The ultimate
goal is to achieve a level of reusability that requires minimal maintenance and allows for
repeat flights within hours.

Background & Context

Rapid rocket reusability is paramount for drastically cutting space transportation costs
and accelerating the development of the space economy. SpaceX pioneered rocket
reusability with the Falcon 9, and Starship aims for an even more advanced, 'aircraft-like'
operational cadence. Achieving this demands a TPS that can withstand the severe
thermal loads of re-entry while being quickly inspected and repaired. While Starship's
TPS aims for a simpler, more robust design than the Space Shuttle's, its complexity and
scale introduce unforeseen challenges.



Strategic Significance & Outlook

SpaceX is dedicated to continuous improvements in its TPS, expecting to overcome
these challenges through ongoing test flights. Success would position Starship as a truly
revolutionary reusable space transport system, enabling crewed missions to the Moon
and Mars, and the deployment of mega-constellations of millions of low Earth orbit
satellites. However, unresolved TPS issues could lead to increased costs for NASA's lunar
landing contracts and delays in SpaceX's ambitious launch schedule. The evolution of
TPS remains a critical factor shaping the future of space exploration.

Source: https://www.youtube.com/watch?v=lNH4w_6W4I4
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#13 NASA and Blue Origin Partner to Accelerate
Artemis Program with New Glenn Rocket Engine
Testing

OVERVIEW

NASA has announced an agreement with Blue Origin to support engine testing for its

New Glenn rocket, utilizing the B-2 test stand at NASA's Stennis Space Center in

Mississippi. This strategic partnership aims to accelerate rocket development for

future lunar missions under the Artemis program.

Published July 24, 2026  NASA  USA



IN DEPTH

Key Findings

NASA has announced a collaborative agreement with Blue Origin to support the engine
testing for the company's New Glenn rocket. Under this agreement, Blue Origin will
utilize the B-2 test stand at NASA's Stennis Space Center in Mississippi to validate the
New Glenn's BE-4 engines. This strategic partnership is expected to accelerate rocket
development for future lunar missions as part of NASA's Artemis program.

Technical Details

New Glenn is a large orbital launch vehicle currently under development by Blue Origin,
featuring a reusable first stage. Its BE-4 engines are closed-cycle engines that use
liquefied natural gas (LNG) and liquid oxygen (LOX) as propellants, characterized by high
thrust and efficiency. The B-2 test stand is designed for ground testing large rocket
engines, where Blue Origin will rigorously verify the BE-4 engine's performance,
durability, and reliability. This testing is not only a crucial milestone for New Glenn's
maiden flight but also contributes to its potential use as part of a commercial human
landing system (HLS) that will dock with the Orion spacecraft during the Artemis III
mission.

Background & Context

The Artemis program is NASA's flagship initiative to return humans to the Moon by the
late 2020s and prepare for crewed missions to Mars. Collaboration with commercial
partners is essential for the program's success, and large rockets developed by private
companies like Blue Origin play a vital role in transporting necessary payloads to lunar
orbit and the lunar surface. NASA's strategy involves opening its government-owned test
facilities to commercial companies, fostering innovation within the domestic space
industry while accelerating its own mission objectives.



Strategic Significance & Outlook

The successful testing of the New Glenn rocket engine will significantly enhance Blue
Origin's commercial launch capabilities and intensify competition in the space
transportation market. Furthermore, its contribution to the Artemis program is key to
establishing NASA's envisioned sustainable lunar presence. This collaboration promotes
the efficient utilization of U.S. space infrastructure and presents a new model for
government-private partnerships. With New Glenn potentially supporting crewed
missions in the future, humanity's return to the Moon becomes more tangible, opening a
new chapter for deep-space exploration.

Source: https://www.nasa.gov/news-release/nasa-to-support-blue-origin-new-glenn-rocket-testing-

advance-artemis/
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#14 Artemis IV Lunar Landing Site: NASA Astronaut
Proposes Reconsidering Equator Over South Pole

OVERVIEW

NASA astronaut Victor Glover, pilot for the Artemis II mission, has suggested

reconsidering lunar landing sites for Artemis IV, proposing the equatorial region over

the previously favored lunar South Pole. Glover argues that for rapid landings and

astronaut safety, the equator, with its longer daylight hours and established mission

history, is a more realistic option.

Published July 23, 2026  Space.com  USA



IN DEPTH

Key Findings

NASA astronaut Victor Glover, who served as pilot for the Artemis II mission, has
proposed that the selection of the Artemis IV lunar landing site should reconsider the
equatorial region, rather than solely focusing on the previously favored lunar South Pole.
Glover asserts that prioritizing swift landings and astronaut safety makes the equatorial
area, known for longer daylight periods and a history of successful Apollo missions, a
more practical choice.

Technical Details

The lunar South Pole has garnered significant attention due to its high potential for
water ice resources, which are crucial for future lunar base construction and long-term
human presence. However, the polar regions present challenging terrains, extreme
temperature variations, and often unstable communication environments. In contrast,
the lunar equator offers extended periods of sunlight, flatter landscapes, and a proven
track record from the Apollo program. Glover's proposal emphasizes a safer operational
profile, considering potential waiting times during medical emergencies and risks
associated with emergency liftoffs. Current technologies still face numerous challenges
for extended stays and rapid responses at the South Pole.

Background & Context

The Artemis program aims to establish a sustainable human presence on the Moon and
serve as a stepping stone for eventual crewed missions to Mars. Consequently, the
utilization of lunar resources, especially water ice, has been a paramount consideration.
Previous plans had explored landing in the South Pole region for Artemis III and
subsequent missions. However, the complexity of lunar operations and the need for
enhanced safety considerations are prompting more flexible approaches. Input from
experienced astronauts like Glover provides crucial operational realism to mission
planning.



Strategic Significance & Outlook

Glover's proposal could significantly influence the landing site selection discussions for
the next phase of NASA's Artemis program. While the importance of water ice resources
remains high, a strategy prioritizing lower-risk regions for initial crewed landing missions
might be considered to balance mission success rates with astronaut safety. This could
potentially lead to some revisions in the Artemis program's timeline and technical
development priorities. The final decision will likely be based on a comprehensive
assessment of technological readiness, cost, and safety considerations.

Source: https://www.space.com/space-exploration/artemis/should-artemis-iv-astronauts-actually-land-
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Collected: July 31, 2026 | Automated Research System (Gemini API)

https://www.space.com/space-exploration/artemis/should-artemis-iv-astronauts-actually-land-near-the-moons-south-pole-artemis-ii-pilot-says-the-lunar-equator-might-be-better
https://www.space.com/space-exploration/artemis/should-artemis-iv-astronauts-actually-land-near-the-moons-south-pole-artemis-ii-pilot-says-the-lunar-equator-might-be-better


#15 Miami's City Labs Launches Small Nuclear Batteries
for Space Exploration, Demonstrating Long-Duration
Power Supply

OVERVIEW

Miami-based City Labs has launched its first commercial nuclear-powered payload

into orbit via a SpaceX rocket, demonstrating the long-duration power supply

capability of its small nuclear batteries (nanotritium batteries) for space exploration.

This marks a pivotal step in applying tritium-based batteries for sustained power
without sunlight for decades.

Published July 23, 2026  WLRN  USA



IN DEPTH

Key Findings

Miami-based City Labs has launched its first commercial nuclear-powered payload into
orbit using a SpaceX rocket. This represents a groundbreaking step in applying small
nuclear batteries (nanotritium batteries), capable of generating power continuously for
decades without sunlight, to space exploration. This on-orbit test aims to demonstrate
that the company's batteries can withstand extreme space environments and provide
reliable power sources essential for lunar colonization and deep-space missions.

Technical Details

City Labs' nanotritium batteries are based on beta-voltaic technology, which generates
electricity from the beta decay of the radioactive isotope tritium. These batteries are
designed to supply stable, low-level power (microwatt to milliwatt range) for missions
during lunar or deep-space nights, shaded areas where solar panels are ineffective. Their
extremely small size and light weight make them ideal for small satellites, remote probes,
and scientific instruments on lunar bases. They are particularly advantageous for
operations in sunless environments, such as permanently shadowed craters on the Moon
or Mars. The current orbital test will evaluate the battery's performance and durability
under conditions including space radiation, extreme temperature fluctuations, and
vibrations.

Background & Context

With the evolution of space exploration, there is a growing need for sustainable and
reliable power sources that do not rely on sunlight. Traditional batteries have limited
lifespans, and solar panels are constrained by lighting conditions. While nuclear
batteries, particularly Radioisotope Thermoelectric Generators (RTGs), have a proven
track record in deep-space missions, City Labs' technology is smaller and tailored for
lower-power applications, enabling broader integration into various spacecraft. This
technology is crucial for ensuring continuous power supply to life support systems and
scientific observation instruments as human activities on the Moon and Mars intensify,
contributing to the expansion of the space economy.



Strategic Significance & Outlook

The success of this orbital demonstration will solidify City Labs' role in shaping the future
of space exploration. The company positions nuclear batteries as an 'indispensable
element' for lunar colonization, projecting significant market growth. These small nuclear
batteries will be key to maximizing the autonomy and scientific output of probes on
long-duration missions to the Moon, Mars, and the outer solar system. Furthermore,
potential terrestrial applications include remote sensors, medical devices, and defense
uses, suggesting that its technological impact could extend beyond the space industry.

Source: https://www.wlrn.org/light/science-technology/2026-07-23/nuclear-battery-tritium-space-miami
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#16 UK and Switzerland Partner on Space-Enabled
Pharmaceutical Manufacturing: Boosting R&D
Efficiency and Revitalizing $300 Billion Market in
Microgravity

OVERVIEW

Representatives from the UK Space Agency and the Swiss pharmaceutical industry

have announced a partnership to advance the commercialization of space-enabled

pharmaceutical development. This initiative, following the inaugural 'UK-Swiss

Microgravity Biopharma Dialogue,' emphasizes microgravity's potential to

significantly enhance R&D efficiency, testing speed, and drug formulation success

rates, poised to revitalize the $300 billion annual R&D market.

Published July 24, 2026  The Growth Hub  UK



IN DEPTH

Key Findings

Key representatives from the UK Space Agency and the Swiss pharmaceutical industry
have announced a strategic partnership aimed at shaping the commercial future of
space-enabled pharmaceutical development and manufacturing. This collaboration,
following the inaugural 'UK-Swiss Microgravity Biopharma Dialogue,' underscores the
potential of the microgravity environment to significantly improve drug discovery and
development (R&D) efficiency, testing speed, and drug formulation success rates, with
the capacity to revitalize the $300 billion annual R&D market.

Technical Details

In a microgravity environment, phenomena such as convection, sedimentation, and
impurity contamination—which are caused by gravity on Earth—are suppressed. This
leads to higher quality and more homogeneous results in protein crystallization, cell
culturing, and materials science research. Within pharmaceutical development, this
enables more precise structural analysis of target molecules, synthesis of novel
compounds, 3D printing of complex biological tissues, and development of improved
drug delivery systems. Particularly, the high-quality crystallization of rare proteins, often
challenging on Earth, could lead to breakthrough advancements in the discovery of
treatments for intractable diseases.

Background & Context

The global pharmaceutical industry faces persistent challenges of prolonged
development timelines and escalating costs for new drugs, creating an urgent demand
for novel research platforms. In-Space Manufacturing (ISM) is emerging as a promising
solution to these challenges. Both the UK and Switzerland boast robust space
technologies and world-leading pharmaceutical industries, making this partnership a
synergy of their respective strengths. The dialogue, bringing together government,
healthcare, space technology, and investment leaders, aims to address commercial and
regulatory hurdles in orbital drug discovery and manufacturing to accelerate practical
implementation.



Strategic Significance & Outlook

This UK-Swiss partnership is poised to become a critical model for promoting
international standardization and commercialization within the space-enabled
biopharma industry. If successful, in-microgravity pharmaceutical manufacturing could
lead to breakthrough treatments for diseases such as cancer, Alzheimer's, and rare
conditions, while also contributing to on-demand drug production for astronaut health
maintenance. The integration of space technology into the estimated $300 billion annual
R&D market is expected to generate new economic opportunities and serve as a
significant driver for scientific, technological, and economic growth in both nations.

Source: https://thegrowthhub.me/uk-switzerland-partner-on-space-enabled-pharma-manufacturing/
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#17 Top 15 Space Manufacturing Startups Lead
Microgravity Production: Featuring Varda Space, Space
Forge, Catalyx Space

OVERVIEW

The top 15 space manufacturing startups for 2026 have been announced, with

companies like Varda Space (US), Space Forge (UK), and Catalyx Space (India) driving

innovation in microgravity manufacturing, advanced semiconductors, and

pharmaceutical development. These companies leverage the unique conditions of
space to create advanced materials and products not feasible on Earth.

Published July 26, 2026  Space Startups  International



IN DEPTH

Key Findings

The top 15 space manufacturing startups for 2026 have been unveiled, highlighting
companies that are spearheading innovation across various domains including in-orbit
3D printing, microgravity materials development, satellite component assembly, space-
based pharmaceutical research, and advanced semiconductor production. This
prestigious list includes firms such as Varda Space (USA), Space Forge (UK), and Catalyx
Space (India), all leveraging the unique conditions offered by the space environment to
develop exotic materials, defect-free semiconductor substrates, and novel
pharmaceuticals that are challenging or impossible to produce on Earth.

Technical Details

These startups capitalize on the profound effects of microgravity on material crystal
structures, uniformity, and properties. For instance, in microgravity, the suppression of
convection and gravitational settling enables the fabrication of semiconductor wafers
with near-perfect crystal structures and ultra-low-loss optical fibers, such as ZBLAN. In
the pharmaceutical sector, expectations are high for enhanced growth of high-quality
protein crystals and the refinement of complex drug formulations. In-orbit 3D printing
extends the possibilities for space construction and component manufacturing, thereby
boosting the autonomy and sustainability of space missions.

Background & Context

In-space manufacturing (ISM) is an emerging industry with the potential to complement
terrestrial production capabilities and, in the long term, form a foundational pillar of the
space economy. Interest in this sector has rapidly escalated since experiments on the
International Space Station (ISS) demonstrated the clear advantages of microgravity
manufacturing. Governments and private investors worldwide are placing significant bets
on the high-value products and services that unique space-based manufacturing
processes can yield. ISM is poised to bring transformative changes across diverse
industrial sectors, including materials science, biotechnology, and electronics.



Strategic Significance & Outlook

The technologies being developed by these leading startups are set to not only reduce
the cost and enhance the capabilities of space exploration but also create ripple effects
for terrestrial industrial applications. For example, high-purity semiconductors
manufactured in space could dramatically boost the performance of AI and quantum
computing. Similarly, space-developed pharmaceuticals might offer new treatment
options for intractable diseases. The in-space manufacturing industry is projected for
substantial growth in the coming years, with expectations for new job creation and
contributions to the global economy. Through increased funding and the formation of
strategic partnerships, this sector is set to establish itself as the next frontier in space
development.

Source: https://www.space-startups.org/top/manufacturing/
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#18 Outlier Space, Founded by Rocket Lab Alums,
Raises $10.5M to Develop 'Anti-Gravity Chambers' for
In-Space Manufacturing

OVERVIEW

Outlier Space, a startup founded by former Rocket Lab members, has successfully

completed a $10.5 million pre-seed funding round to develop satellites for

manufacturing pharmaceuticals, silicon, and other advanced materials in microgravity.

The company aims to provide customers with 'anti-gravity chambers' for in-space
production, focusing on generating products with properties unattainable on Earth.

Published July 29, 2026  Forbes Australia  Australia



IN DEPTH

Key Findings

Outlier Space, a space startup founded by former engineers from Rocket Lab, has
successfully closed a $10.5 million pre-seed funding round. The capital will be used to
develop satellites capable of manufacturing pharmaceuticals, high-purity silicon, and
other advanced materials in the microgravity environment of space. The company aims
to offer orbital manufacturing services featuring 'anti-gravity chambers' to clients,
focusing on producing materials with properties unattainable through terrestrial
manufacturing.

Technical Details

The 'anti-gravity chamber' that Outlier Space aims to develop refers to an in-space
module precisely controlling the microgravity environment to optimize material science,
pharmaceutical, and semiconductor manufacturing processes. In microgravity,
phenomena such as convection, sedimentation, and impurity inclusion—which are driven
by Earth's gravity—are suppressed. This enables the production of more homogeneous
and defect-free crystals, as well as higher-purity substances. Expected outcomes include
ultra-low-loss ZBLAN optical fibers, more efficient semiconductor substrates, and novel
pharmaceutical candidates that are difficult to crystallize on Earth. This technology is
critical for commercializing high-value product manufacturing in space.

Background & Context

In-space manufacturing has become a rapidly developing frontier, attracting significant
investment and development since its potential was demonstrated through experiments
on the International Space Station (ISS). Many companies are now seeking to leverage
the unique physical advantages of microgravity to develop materials and products with
characteristics impossible or extremely difficult to achieve on Earth. Outlier Space's
successful funding round signals strong investor confidence in this nascent market,
reflecting high expectations for the commercialization of in-space manufacturing,
particularly in high-value sectors like pharmaceuticals and high-performance electronic
materials.



Strategic Significance & Outlook

The $10.5 million funding will enable Outlier Space to accelerate the development of its
'anti-gravity chamber' technology prototype and plan its initial missions. The company's
goal is to eventually operate multiple orbital manufacturing facilities and serve diverse
industrial clients. If commercially successful, this technology could introduce new value
to terrestrial industries through space-supplied products, further stimulating the space
economy. In-space manufacturing in strategically important sectors like pharmaceuticals
and semiconductors also holds the potential to diversify and strengthen international
supply chains.

Source: https://www.forbes.com.au/news/innovation/rocket-lab-alum-raises-10-5m-to-build-anti-gravity-
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#19 Planet Labs & Metals Unveils Orbital
Manufacturing Platform for Advanced Materials,
Titanium Alloys, and Biomedical Products in
Microgravity

OVERVIEW

Planet Labs & Metals has announced an orbital manufacturing platform designed to

leverage the microgravity environment, supporting a robust commercial economy in

low Earth orbit and beyond. The platform focuses on the in-space production of

advanced materials, high-performance titanium alloys, and innovative biomedical

products.

Published July 29, 2026  Planet Labs & Metals  USA



IN DEPTH

Key Findings

Planet Labs & Metals has announced its orbital manufacturing platform, aiming to
support a robust commercial economy in low Earth orbit (LEO) and beyond. This
platform is designed to maximize the benefits of the microgravity environment, focusing
on the in-space production of advanced materials, high-performance titanium alloys,
and innovative biomedical products.

Technical Details

The orbital manufacturing platform is particularly anticipated to have applications in the
following areas:

Advanced Semiconductor Materials: Production of high-purity, high-quality
materials such as defect-free silicon carbide (SiC) and gallium nitride (GaN) wafers,
which are challenging to achieve on Earth. This could dramatically enhance the
performance of next-generation electronics and power electronics.

Ultra-Low-Loss Optical Fibers: Specialty optical fibers like ZBLAN (Zirconium Barium
Lanthanum Aluminum Sodium Fluoride) can be manufactured in microgravity with
suppressed crystal formation, resulting in fibers that are much longer, clearer, and
have lower signal loss than their Earth-produced counterparts. This has the potential
to revolutionize long-distance and quantum communications.

High-Purity Carbon Nanotubes: Defect-free carbon nanotubes, known for their
lightweight, high-strength, and excellent electrical conductivity, can be utilized in
spacecraft structural materials and next-generation batteries.

3D Cell Tissue Scaffolds for Regenerative Medicine: Cell cultures in microgravity
tend to form more homogeneous tissue structures, promising applications in
regenerative medicine for complex organ and tissue regeneration on Earth.

These products achieve qualities and performances unattainable on Earth by utilizing the
unique physical properties of space, namely the suppression of gravity-induced
convection, sedimentation, and impurity inclusion.



Background & Context

In-Space Manufacturing (ISM) is emerging as a new growth sector within the space
industry, attracting vigorous investment from both government agencies and private
companies. Years of experimentation on the International Space Station (ISS) have
demonstrated the advantages that the microgravity environment offers to materials
science, biotechnology, and pharmaceuticals. Planet Labs & Metals' entry indicates that
this market is transitioning from a technology demonstration phase to commercial-scale
production, accelerating the trend of utilizing space as a new 'factory floor.'

Strategic Significance & Outlook

The success of this orbital manufacturing platform will be an indispensable component
for the expansion of the space economy, paving the way for the establishment of a high-
value product supply chain in space. For terrestrial industries, access to previously
impossible material properties and product performance will spur widespread
technological innovation. High-performance semiconductors, next-generation
communications, and regenerative medicine are among the sectors expected to benefit
most significantly from in-space manufacturing. Planet Labs & Metals has the potential
to make a substantial impact not only on the space industry but also on the global high-
tech sector by bringing these innovative products to market.

Source: https://www.planetlabsandmetals.com/solutions/in-space-manufacturing
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#20 Former NASA Experts Warn: SpaceX Starship Re-
entry Shield Not Ready for Rapid Reuse, Challenges
Mount

OVERVIEW

Three former NASA researchers have asserted that SpaceX Starship's Thermal

Protection System (TPS) is not equipped for the company's ambitious goal of rapid

rocket reuse within hours. Significant cracks and damage observed on protective tiles

after the 13th test flight on July 24 point to critical technical hurdles for Starship's
commercial operations.

Published July 30, 2026  Briefs.co  USA



IN DEPTH

Key Findings

Three former NASA researchers have strongly indicated that SpaceX Starship's Thermal
Protection System (TPS) is not ready to meet the company's ambitious goal of 'rapid
rocket reuse within hours.' Reports indicate considerable cracking and damage to the
protective tiles after the 13th test flight on July 24, suggesting significant technical
challenges ahead for Starship's commercial operational readiness.

Technical Details

The Starship TPS is composed of tens of thousands of hexagonal ceramic tiles designed
to protect the vehicle from extreme thermal loads during re-entry. However, the former
NASA experts argue that the current state, where these tiles and their underlying
structures sustain damage after only a few flights, makes rapid reusability difficult to
achieve. They point to fundamental issues with the tiles' durability, the integrity of the
tile-to-tile junctions, and heat transfer mechanisms that have yet to be resolved. This
problem implies potential extensions of the rocket's reuse cycle and the need for
extensive repair and replacement operations between missions.

Background & Context

SpaceX positions Starship as a fully reusable space transport system for crewed missions
to the Moon and Mars, and for deploying large satellite constellations. Rapid reusability
is central to the company's vision of dramatically reducing launch costs and
democratizing access to space. While the Falcon 9 rocket has demonstrated first-stage
reusability, Starship's re-entry thermal loads are orders of magnitude higher, making the
TPS one of its greatest engineering hurdles. NASA's lunar landing contracts heavily
depend on Starship's success, implying broader implications for government space
development plans.



Strategic Significance & Outlook

Should the thermal shielding issues remain unresolved, SpaceX's ambitious plan to
launch a million AI data center satellites could face significant delays. Furthermore, it
could drive up the cost of NASA's lunar landing contracts under the Artemis program.
While SpaceX continuously works on improving the TPS design and materials, the
concerns raised by former NASA experts suggest the deep-seated nature of the
challenges, possibly requiring more fundamental solutions. The realization of Starship's
reusability is a critical key to humanity's deep-space expansion and the growth of the
space economy, making its future development closely watched.

Source: https://www.briefs.co/news/starship-s-reentry-shield-not-ready-for-quick-reuse-ex-nasa/
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#21 China Achieves World-First Sea Net Recovery of
Reusable Rocket First Stage Booster: A New Game
Changer in Space Race

OVERVIEW

On July 10, 2026, China achieved a significant milestone by successfully recovering

the first stage booster of a Long March 10B rocket from the ocean using a novel sea-

based net system. This world-first controlled recovery of an orbital-class booster via a

net promises to dramatically cut launch costs and introduces a new competitive
dynamic to the global reusable space technology landscape.

Published Published July 24, 2026  OkDiario  スペイン



IN DEPTH

Background

Global spacefaring nations are intensely focused on developing reusable rocket
technologies to decrease launch costs and elevate launch frequencies. While SpaceX's
vertical landing method has gained widespread recognition, China has consistently
pursued its own distinct technological pathways, with the successful net recovery
method emerging as a prime illustration. This accomplishment emphatically signals
China's commitment to developing highly cost-effective means of space access, further
solidifying its growing stature as a leading space power. Consequently, the
contemporary space race is evolving, now driven not solely by raw launch capabilities
but equally by economic viability and long-term sustainability.

Key Findings

On July 10, 2026, China successfully executed the controlled capture and recovery of a
Long March 10B rocket's first stage booster from the ocean using a large sea-based
recovery net. The China National Space Administration (CNSA) confirmed this as China's
inaugural controlled recovery of an orbital-class booster, and notably, the world's first
successful sea recovery employing a net system. This innovation is poised to significantly
reduce space development launch costs and redefine the reusable space technology
competition.

Technical Deep Dive

The core of this recovery system involves the first stage booster re-entering the
atmosphere, guided by a combination of parachutes and fins, to achieve a controlled
soft landing within a large net deployed on the ocean surface. This method diverges
significantly from the vertical landing approaches exemplified by SpaceX's Falcon 9,
presenting a distinct set of technical challenges and advantages. Key benefits include
enhanced landing precision, improved resilience to adverse wind conditions, and greater
flexibility in recovery vessel operations. The net recovery strategy is designed to
minimize structural damage to the rocket body, thereby facilitating rapid refurbishment
and further reducing the cost and turnaround time inherent in reusability. This
achievement underscores China's advanced integrated technical capabilities across
complex aerodynamics, precise guidance and control systems, and large-scale offshore
recovery logistics.



Strategic Implications and Future Outlook

The successful demonstration of this reusable technology carries profound implications
for China's future space development roadmap. It is particularly pertinent for optimizing
cargo resupply missions to the 'Tiangong' space station, supporting ambitious crewed
lunar exploration initiatives, and facilitating the expansive deployment of mega-
constellations. The anticipated reduction in launch costs will enable a greater frequency
and diversity of missions, thereby significantly broadening the scope and scale of China's
space activities. Furthermore, this unique technological approach has the potential to
fortify China's competitive edge within the international space industry and substantially
alter the future competitive dynamics of the space transportation market. This 'quiet
leap' by China is undoubtedly a development that will be under intense scrutiny by the
global space community.

Source: https://okdiario.com/techy/en/china-landed-a-reusable-rocket-on-its-first-attempt-the-quiet-

leap-that-could-remodel-the-space-race/6682/
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#22 Voyager Technologies Establishes Strategic
Partnership to Scale In-Space Semiconductor
Manufacturing to Commercial Production

OVERVIEW

Voyager Technologies has entered a strategic partnership with United

Semiconductors LLC (USLLC) to build infrastructure for transitioning in-space

semiconductor manufacturing from demonstration to commercial-scale production.

USLLC has reserved payload space on Voyager’s Starlab commercial space station to
facilitate this shift.

Published July 29, 2026  Voyager Technologies  USA



IN DEPTH

Key Findings

Voyager Technologies has announced a strategic partnership aimed at accelerating the
development of infrastructure to elevate in-space semiconductor manufacturing from its
demonstration phase to full-scale commercial production. As part of this collaboration,
United Semiconductors LLC (USLLC) has reserved payload space on Voyager's upcoming
Starlab commercial space station, facilitating the transition of space-based crystal growth
technologies from International Space Station (ISS) demonstrations to sustained orbital
production.

Technical Details

Prior research has consistently shown that semiconductor materials grown in
microgravity exhibit fewer defects, higher uniformity, and improved yields compared to
those produced on Earth. In the space environment, gravitational convection and
sedimentation are suppressed, thereby minimizing the formation of impurities and
structural defects during the crystal growth process. USLLC aims to leverage this
advantage to manufacture higher-performance and more reliable semiconductor wafers.
Starlab will provide the dedicated facilities and infrastructure to enable such advanced
microgravity manufacturing, supporting a seamless pipeline from R&D to commercial
production.

Background & Context

The global semiconductor industry faces continuous demand for higher performance,
greater miniaturization, and enhanced reliability, increasingly encountering physical
limitations within terrestrial manufacturing environments. In-Space Manufacturing (ISM)
is emerging as a compelling new frontier to address these challenges. Since ISS
experiments conclusively demonstrated the advantages of microgravity for
semiconductor material production, numerous space startups and incumbent companies
have entered this sector. The partnership between Voyager Technologies and USLLC
marks a significant step towards the full-scale migration of semiconductor
manufacturing into space, bringing a new dimension to the international semiconductor
supply chain.



Strategic Significance & Outlook

The collaboration between Voyager Technologies and USLLC is poised to directly
contribute to reducing manufacturing costs and improving the performance of high-
performance semiconductor chips, accelerating the development of next-generation
technologies such as artificial intelligence (AI), quantum computing, 5G/6G
communications, and advanced spacecraft electronics. The commercial scaling of
semiconductor manufacturing on Starlab will not only enhance the profitability of the
space economy but also potentially bring transformative impacts to the entire terrestrial
high-tech industry. This strategic partnership symbolizes a future where space evolves
from merely a domain for exploration to a hub for high-value product production.

Source: https://voyagertechnologies.com/insights/scaling-semiconductor-manufacturing-in-space/
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#23 NASA and Radiant Industries Secure U.S. HALEU
Allocation, Accelerating Nuclear Missions for Mars and
Lunar Exploration

OVERVIEW

The U.S. Department of Energy (DOE) has announced its third High-Assay Low-

Enriched Uranium (HALEU) allocation, supporting NASA's Mars-bound nuclear

mission 'SR-1 Freedom' and Radiant Industries' microreactor deployment for the U.S.

Air Force. This marks NASA's first HALEU allocation, crucial for advancing the SR-1
Freedom mission, which lays the groundwork for future surface power on the Moon

and Mars, and outer solar system exploration.

Published July 28, 2026  World Nuclear News  UK



IN DEPTH

Key Findings

The U.S. Department of Energy (DOE) has announced its third allocation of High-Assay
Low-Enriched Uranium (HALEU), providing crucial support for NASA's 'SR-1 Freedom'
nuclear mission to Mars and Radiant Industries' development of microreactors for the
U.S. Air Force. This marks NASA's inaugural HALEU allocation, which is essential for
advancing the SR-1 Freedom mission—a foundational step for future surface power
applications on the Moon and Mars, and for broader outer solar system exploration.

Technical Details

HALEU, with uranium-235 enriched to between 5% and 20%, offers higher energy
density than conventional light-water reactor fuel (below 5%), making it ideal for small
reactors and advanced nuclear propulsion systems. NASA's 'SR-1 Freedom' mission
incorporates a Nuclear Electric Propulsion (NEP) system, aiming to reduce transit time to
Mars by up to 50%. This system will generate 20 kW of power, essential for
communications, life support, and scientific instrument operations on Mars. Furthermore,
this technology will inform the development of the 'Lunar Reactor-1 (LR-1)' which is
designed to enable lunar base operations and contribute to long-term human activities
on the lunar surface.

Background & Context

Nuclear technology is indispensable for deep-space exploration and long-duration
missions to the Moon and Mars, providing a sustainable and powerful energy source
independent of solar availability. Securing HALEU fuel supply has been a long-standing
challenge for the U.S. space nuclear program. The DOE's HALEU allocation supports
domestic advanced reactor technology development, playing a vital role in both energy
and national security. This allocation to NASA and Radiant Industries clearly
demonstrates the government's strategic push for space nuclear technology
development.



Strategic Significance & Outlook

This HALEU allocation will accelerate the technological development of the 'SR-1
Freedom' mission, paving the way for faster transit to Mars and the establishment of
sustainable power infrastructure on the Moon and Mars. This expands the possibilities
for deep-space exploration and enhances humanity's presence in the solar system.
Radiant Industries' microreactor development is also notable for its broad applicability,
not only in space but also as a power supply solution for remote areas and disaster relief
on Earth. The stable supply of HALEU fuel will be a critical factor in the U.S. establishing
international leadership in the space nuclear sector.

Source: https://www.world-nuclear-news.org/articles/radiant-and-nasa-awarded-us-haleu-allocations
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#24 NASA's Mars Nuclear Reactor Mission 'SR-1
Freedom' Costs Rise to $2.1 Billion, Raising Budget
Concerns

OVERVIEW

NASA's Space Reactor-1 (SR-1) Freedom, a nuclear-powered Mars mission, has

reportedly seen its cost estimate increase to $2.1 billion. The mission, aiming for a late

December 2028 launch, seeks to generate 20 kW of power with its Nuclear Electric

Propulsion (NEP) system, potentially cutting Mars transit time by up to 50%, despite
emerging budget challenges.

Published July 27, 2026  Nuclear Engineering International  UK



IN DEPTH

Key Findings

The estimated cost for NASA's nuclear-powered Mars mission, 'Space Reactor-1 (SR-1)
Freedom,' has reportedly increased to $2.1 billion, a significant rise from initial
projections. This mission, scheduled for launch in late December 2028, aims to generate
20 kW of power using a Nuclear Electric Propulsion (NEP) system, with the ambitious
goal of reducing the one-way transit time to Mars by up to 50%. The emerging budget
challenges surrounding this project are now a point of concern.

Technical Details

The 'SR-1 Freedom' mission employs a highly efficient Nuclear Electric Propulsion
system, which drastically reduces the propellant requirements compared to traditional
chemical propulsion systems, thereby shortening the travel time to Mars. This not only
mitigates astronauts' radiation exposure risk but also allows for the inclusion of a greater
scientific payload. NASA intends to shorten the development period by reusing
components from the previously canceled Power and Propulsion Element (PPE) for the
lunar Gateway. However, even with these efficiencies, the $2.1 billion cost may present
challenges during future budget approval processes.

Background & Context

Nuclear propulsion systems are critical technologies for deep-space exploration,
enabling rapid travel to distant destinations and providing long-term power for
extended missions. For crewed missions to Mars, reducing transit time is key to astronaut
survival and mission success. NASA positions nuclear technology as an indispensable
element for long-duration lunar missions and eventual human exploration of Mars.
However, the development of such complex technologies inherently involves high
development costs and technical risks, making budget constraints a persistent major
challenge.



Strategic Significance & Outlook

The rising cost of the 'SR-1 Freedom' mission underscores the need for NASA to adopt
more efficient funding strategies and rigorous cost management for its future nuclear
propulsion programs. The $2.1 billion expenditure will intensify scrutiny on the project's
continuity. Nevertheless, if successful, this mission would dramatically increase the
feasibility of human missions to Mars, opening new doors for humanity's deeper
exploration of the solar system. NASA aims to overcome these challenges and establish
nuclear propulsion technology as a cornerstone for next-generation space exploration.

Source: https://www.neimagazine.com/news/nasa-mars-reactor-mission-costs-rise/
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#25 China National Space Administration (CNSA)
Advances Ambitious Space Program: Tiangong Station,
Crewed Lunar Exploration, and Megaconstellations

OVERVIEW

The China National Space Administration (CNSA) is aggressively pursuing a broad

spectrum of space development initiatives, including the operation of its permanently

crewed Tiangong space station, a plan for human lunar landings by 2030, a Mars

sample return mission, and multiple megaconstellations (Guowang, Qianfan) to rival
Starlink. China currently leads globally with over 60 orbital launches annually.

Published July 26, 2026  Orbital Radar  USA



IN DEPTH

Key Findings

The China National Space Administration (CNSA) is aggressively advancing a wide range
of space development initiatives, including the established operation of its independent,
permanently crewed 'Tiangong' space station, and an ambitious lunar exploration
program (Chang'e program) targeting a human lunar landing by 2030. Furthermore,
China is pursuing a Mars sample return mission and multiple large-scale satellite internet
constellations ('Guowang' and 'Qianfan') designed to compete with Starlink. Currently,
China conducts over 60 orbital launches annually, surpassing any other nation in rocket
launches.

Technical Details

The 'Tiangong' space station, comprised of indigenous modules, serves as a platform for
long-term human scientific research and technology demonstration. The 'Chang'e' lunar
exploration program is progressively escalating from robotic exploration to crewed
landings, with an eye towards future lunar base construction. The Mars sample return
mission aims to retrieve crucial scientific data for detecting signs of extraterrestrial life.
The 'Guowang' and 'Qianfan' megaconstellation projects are designed to provide global
broadband internet connectivity, challenging the U.S. Starlink, with thousands of low
Earth orbit satellites planned for deployment. These plans are underpinned by China's
rapid advancements in rocket technology, space communication, and human spaceflight
capabilities.

Background & Context

China's space development has been a top national strategic priority for many years,
enabling it to rapidly catch up with, and in some areas surpass, traditional space powers
like the U.S. and Russia. The construction and operation of its own space station, coupled
with a clear roadmap for human lunar exploration, signifies China's establishment not
merely as a follower in space technology but as a major new player in space
development. Notably, the commercially oriented megaconstellations are expanding
China's influence in the international space economy.



Strategic Significance & Outlook

These CNSA plans are expected to dramatically enhance China's space capabilities in the
coming years, significantly altering the global space development landscape. A
successful human lunar landing would not only showcase China's scientific and
technological prowess and national prestige but also potentially influence the formation
of international rules regarding lunar resource utilization and deep-space exploration.
Furthermore, the deployment of its megaconstellations will introduce new competition
into the global internet connectivity market and contribute to bridging the digital divide.
The acceleration of China's space development is anticipated to have broad implications
for the entire global space industry, in terms of both international cooperation and
competition.

Source: https://orbitalradar.com/space-agencies/cnsa
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#26 DIII-D Tokamak Utilized for Spacecraft Thermal
Shield Research: Addressing Discrepancies in Jupiter
Atmospheric Entry Data

OVERVIEW

According to a new arXiv preprint, research using the DIII-D tokamak is investigating

mass loss rates and failure modes of spacecraft Thermal Protection System (TPS)

materials. This study aims to refine ablation models to resolve long-standing

discrepancies between predicted and measured mass loss during missions like the
Galileo probe's Jupiter atmospheric entry.

Published July 23, 2026  arXiv  USA



IN DEPTH

Key Findings

According to a recently published preprint on arXiv, groundbreaking research utilizing
the DIII-D tokamak facility is meticulously investigating the mass loss rates and failure
modes of spacecraft Thermal Protection System (TPS) materials. This study specifically
aims to refine ablation models under high heat flux environments, addressing a long-
standing challenge posed by discrepancies between predicted and actual mass loss rates
observed during missions such as the Galileo probe's entry into Jupiter's atmosphere.

Technical Details

The DIII-D tokamak, primarily used for nuclear fusion research, has demonstrated a
remarkable capability to replicate the extreme high heat flux environment experienced
by spacecraft entering atmospheres at high speeds. The research team exposed TPS
material samples to the DIII-D plasma, precisely measuring surface mass loss, erosion
patterns, and failure mechanisms. This methodology allows for a more realistic
simulation of material behavior under extreme atmospheric entry conditions, such as
those faced by the Galileo probe, which were previously difficult to replicate on Earth.
The data obtained will enhance the accuracy of ablation models, providing invaluable
insights for designing safer and more efficient thermal protection systems for next-
generation spacecraft.

Background & Context

Safe atmospheric entry for spacecraft is one of the most critical technical challenges for
human missions and valuable sample return missions. Particularly, the atmospheres of
gas giants like Jupiter generate incredibly high heat fluxes and pressures far exceeding
those encountered on Earth. Traditional TPS design has heavily relied on laboratory
testing and computational models, but the Galileo probe's data indicated that these
models still required significant improvement. The use of tokamak plasma for testing
presents a novel method for extreme environment simulation, potentially having a
profound impact on the field of aerospace engineering.



Strategic Significance & Outlook

This research utilizing the DIII-D tokamak holds the potential to fundamentally transform
the design of thermal protection systems for future planetary probes and reusable space
transportation systems. Improved accuracy in ablation models will enable the
development of lighter yet more reliable TPS, contributing to enhanced spacecraft
payload capacity and reduced mission costs. Furthermore, this methodology could
potentially be applied to material development for supersonic and hypersonic vehicles.
This innovative approach is expected to be a crucial key to enhancing the safety and
efficiency of space exploration.

Source: https://arxiv.org/html/2607.23895v1
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#27 UK's Perpetual Atomics Develops Americium-241
Nuclear Power Systems (RHU, RTG) for Lunar, Mars,
and Deep Space Missions

OVERVIEW

UK startup Perpetual Atomics is developing advanced radioisotope power systems,

including RHUs and RTGs, utilizing Americium-241 for lunar, Mars, and deep-space

missions. These systems are designed to provide reliable, sunlight-independent

energy, crucial for sustaining scientific instruments in permanently shadowed lunar
regions or during intense Martian dust storms.

Published July 30, 2026  YouTube  UK



IN DEPTH

Key Findings

UK startup Perpetual Atomics is developing advanced radioisotope power systems,
including Radioisotope Heater Units (RHU) and Radioisotope Thermoelectric Generators
(RTG), utilizing Americium-241 (Am-241). These systems are designed to enable long-
duration operations for lunar, Mars, and deep-space missions, providing a reliable,
sunlight-independent energy source. They are specifically engineered to maintain the
operation of scientific instruments even in permanently shadowed regions of the Moon
or during intense Martian dust storms.

Technical Details

Perpetual Atomics' Am-241 based RTGs offer advantages over traditional Pu-238 RTGs,
primarily due to the more stable and long-term availability of the Am-241 supply chain.
These systems generate electricity from the natural decay heat of radioisotopes,
providing stable, low-level power (from watts to kilowatts) for decades. RHUs primarily
function as heat sources, preventing equipment from freezing in extreme cold
environments. Concurrently, the company is developing small reactor concepts in the
1kW to 10kW range, envisioned to meet the larger power demands of lunar bases and
human Mars missions. Commercial solutions are projected to be available after 2027.

Background & Context

For deep-space exploration and human missions to the Moon and Mars, solar power
alone is often insufficient, making a continuous and reliable power source indispensable.
The scarcity of Plutonium-238 has been a challenge for the U.S. space nuclear program
for decades. Am-241, a byproduct of the nuclear fuel cycle, is expected to be more
abundant, making it an attractive alternative for next-generation radioisotope power
systems. The UK's entry into this field will stimulate international competition in space
nuclear technology development and ensure diverse supply sources.



Strategic Significance & Outlook

The Am-241 based nuclear power systems developed by Perpetual Atomics will
significantly enhance the feasibility of future lunar bases, Mars rovers, deep-space
probes, and even missions to the icy moons of Jupiter and Saturn. They are particularly
expected to revolutionize scientific observations in extreme, sunless environments, such
as the exploration of potential water ice resources at the lunar South Pole. The planned
commercial availability from 2027 will establish the UK's presence in the space nuclear
market and further accelerate technological innovation and competition in the global
space industry. This technology is poised to be key in expanding humanity's frontier in
solar system exploration.

Source: https://www.youtube.com/watch?v=_zW4VueSza0
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#28 ORBES Unveils 'Exo-ORB' Inspection Satellite for
On-Orbit Services: Future Plans Include Robotic Arm
for Repairs

OVERVIEW

California startup ORBES has unveiled 'Exo-ORB,' its first robotic spacecraft designed

for on-orbit servicing missions. Exo-ORB is engineered to perform detailed high-

resolution inspections of host spacecraft from 10–20 meters away, with future

versions planned to include robotic arms for maintenance tasks such as repairs and
component replacement, significantly enhancing space infrastructure sustainability.

Published July 27, 2026  Payload Space  USA



IN DEPTH

Key Findings

California-based startup ORBES has unveiled 'Exo-ORB,' its inaugural robotic spacecraft
designed for on-orbit servicing missions. Exo-ORB is specifically engineered to fly 10–20
meters from a host spacecraft, conducting detailed on-orbit inspections with high-
resolution cameras. Future versions are planned to incorporate robotic arms, enabling
maintenance tasks such as repairs and component replacement, which promises to
significantly enhance the sustainability of space infrastructure.

Technical Details

Exo-ORB combines advanced autonomous navigation systems with precise image
processing technology to execute complex inspection missions in space. Its high-
resolution cameras and various sensors can quickly identify potential issues such as
external damage, debris impact marks, solar panel degradation, and antenna
deployment failures. While the current version focuses on inspection, future iterations
aim to add modular robotic arms to provide more advanced on-orbit maintenance
capabilities, including refueling, repairs, component replacement, and even orbital
adjustments. This approach contributes to extending satellite lifespans and reducing the
costs of launching new satellites.

Background & Context

The rapid increase in small satellite constellations in recent years has led to a growing
risk of on-orbit satellite failures and space debris. Consequently, there is a global surge
in demand for On-Orbit Servicing (OOS). OOS is positioned as a key technology for
maximizing the value of space assets and ensuring the sustainability of the space
environment. While major players like Northrop Grumman already offer on-orbit
services, startups like ORBES are entering the market with more specialized technologies
and cost-effective solutions.



Strategic Significance & Outlook

The introduction of Exo-ORB is expected to further expand the on-orbit services market
and drive a paradigm shift in how satellites are operated. Enhanced inspection
capabilities will allow satellite operators to address issues early, preventing major
failures. The future addition of repair capabilities will transform satellites from disposable
hardware into maintainable assets, significantly extending the lifespan and resilience of
space systems. ORBES's technology is anticipated to stimulate economic activity in space
and contribute to environmental challenges like debris reduction, serving as a crucial
component for sustainable growth in the space industry.

Source: https://payloadspace.com/orbes-unveils-exo-orb-maintenance-spacecraft/
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#29 SoftBank Proposes Optical Wireless
Communication for NTN Realization: Leveraging
Intersatellite, GEO, and HAPS Links

OVERVIEW

SoftBank has published an article exploring the crucial role of optical wireless

communication in realizing Non-Terrestrial Networks (NTN) and the potential of an

innovative architecture combining LEO satellites, GEO satellites, and High-Altitude

Platform Stations (HAPS). The company highlights the challenge of LEO satellites'
reliance on fixed ground gateways despite intersatellite optical links and proposes a

solution to secure primary communication paths outside the atmosphere.

Published July 24, 2026  SoftBank  Japan



IN DEPTH

Key Findings

SoftBank has published an article focusing on the pivotal role of optical wireless
communication in its roadmap towards realizing Non-Terrestrial Networks (NTN). The
company points out a current challenge where, despite low Earth orbit (LEO) satellites
being interconnected with intersatellite optical links (ISL), communication with the
ground remains dependent on fixed gateway locations. To address this, SoftBank
proposes an innovative architecture that combines optical links between LEO satellites
and geostationary Earth orbit (GEO) satellites, further leveraging High-Altitude Platform
Stations (HAPS). This strategy aims to secure primary communication pathways outside
the atmosphere, providing truly flexible global connectivity.

Technical Details

Free-space optical (FSO) communication offers significantly higher bandwidth, lower
latency, and enhanced security compared to radio frequency (RF) communication. While
LEO intersatellite links (ISL) already enable terabit-scale data transmission, SoftBank's
proposal extends this further. Specifically, optical links between LEO and GEO satellites
ensure continuous connectivity to ground gateways, even when LEO constellations are
on the opposite side of the Earth. Additionally, optical links with HAPS (stratospheric
drones or balloons) provide focused coverage to specific regions, complementing the
risk of temporary disruptions in LEO-to-ground communications. This three-layered
communication architecture aims to deliver uninterrupted, ultra-high-speed broadband
connectivity to every location on Earth.

Background & Context

Non-Terrestrial Networks (NTN) hold the promise of bridging the global digital divide by
providing high-speed internet access to every location on Earth, especially remote land
and sea areas, as well as to aircraft and vessels. With the emergence of LEO constellation
operators like Starlink, Amazon Leo, and OneWeb, space-based broadband services are
becoming a reality. However, achieving truly universal and robust connectivity requires
further technological innovation. The deep involvement of telecommunication providers
like SoftBank is crucial for integrating space communication technologies into
mainstream communication infrastructure.



Strategic Significance & Outlook

SoftBank's proposed NTN architecture, leveraging optical wireless communication, could
serve as a blueprint for the next generation of global communication infrastructure. If
realized, this technology would accelerate the deployment of 5G/6G networks and drive
innovation across various industrial sectors, including the proliferation of IoT devices,
advancements in autonomous driving technology, and the evolution of telemedicine.
The low-latency, high-capacity data transmission capabilities are particularly poised to
create new business models utilizing AI and cloud services from space. This approach
represents a significant step towards building a seamless communication environment
where space and Earth are fully integrated.

Source: https://www.softbank.jp/en/corp/technology/research/topics/226/
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#30 Amazon Leo Applies to Launch Direct-to-Device
(D2D) System: Intelligent Traffic Routing with Optical
Intersatellite Links

OVERVIEW

Amazon Leo has submitted an application to launch a Direct-to-Device (D2D) system.

These D2D-enabled Leo satellites will feature optical intersatellite links (laser

connections) to support intelligent traffic routing in orbit. This architecture aims to

enhance performance by processing and relaying signals directly in orbit, bypassing
traditional ground stations.

Published July 28, 2026  Developing Telecoms  UK



IN DEPTH

Key Findings

Amazon Leo has filed an application for the deployment of its Direct-to-Device (D2D)
system. These D2D-enabled Leo satellites are slated to be equipped with optical
intersatellite links (laser connections) to facilitate intelligent traffic routing directly in
orbit. This innovative approach is expected to dramatically enhance overall performance
by processing and relaying signals directly from space, bypassing the need for traditional
terrestrial ground stations.

Technical Details

Amazon Leo's D2D satellites employ a groundbreaking architecture that distinguishes
them from conventional satellite broadband services. The optical intersatellite links
enable terabit-scale high-speed data transmission between satellites, forming a robust
mesh network in space. This allows data to intelligently select and route through the
most efficient path before ever reaching a ground gateway. Furthermore, utilizing digital
beamforming and beam-hopping techniques, the system can precisely transmit and
receive concentrated signals exactly where and when needed, maximizing coverage. This
integrated approach promises low latency, high bandwidth, and exceptional reliability,
ensuring seamless connectivity even in regions with limited terrestrial infrastructure.

Background & Context

The satellite internet market has been growing rapidly with pioneers like Starlink, driven
by the increasing need to provide high-speed broadband to every corner of the Earth.
However, traditional satellite systems have often been dependent on extensive ground
infrastructure or plagued by latency issues in remote areas. Amazon Leo's combined D2D
and optical intersatellite link approach aims to overcome these challenges, offering a
significant competitive advantage by providing direct-to-user device services, especially
in areas lacking communication infrastructure or during emergencies. This accelerates
the trend of space communication evolving from a merely supplementary service to a
primary global connectivity solution.



Strategic Significance & Outlook

The introduction of Amazon Leo's D2D system is poised to profoundly impact the global
internet connectivity market and fundamentally alter satellite communication usage
models. If direct connectivity to smartphones and IoT devices becomes pervasive, it will
advance the democratization of communication infrastructure and significantly
contribute to bridging the digital divide. Moreover, the high-precision beamforming and
intelligent routing capabilities will foster the development of next-generation
applications requiring low latency and high reliability, such as autonomous driving,
telemedicine, and precision agriculture. This technological innovation is expected to
further expand the space economy and bring new value to life and industry on Earth.

Source: https://www.developingtelecoms.com/telecom-business/satellite-communications/15856-

amazon-leo-applies-to-launch-d2d-system.html
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#32 In-Space Manufacturing Accelerates Orbital
Economy with Commercial Breakthroughs from Varda,
Redwire, and Northrop Grumman

OVERVIEW

Microgravity manufacturing is rapidly transitioning from research to market, offering

unique advantages for forming materials difficult or impossible to create on Earth.

Varda Space Industries has completed six missions by May 2026, demonstrating

commercial in-orbit pharmaceutical processing and Earth return. Redwire operates
commercial manufacturing hardware on the ISS, successfully producing ZBLAN

optical fiber and bioprinted human cardiac tissue. Concurrently, Northrop Grumman's

SpaceLogistics launched its Mission Robotic Vehicle on July 21, 2026, signaling

significant advancements in commercial on-orbit servicing.

Published July 30, 2026  Vertex AI Search (Google Cloud Blog)  USA



IN DEPTH

Commercial in-space manufacturing is rapidly emerging as a transformative sector,
driving a new orbital economy by leveraging microgravity to produce materials and
provide services that are either superior to or impossible to create under Earth's
gravitational pull. The absence of convection and sedimentation in microgravity allows
for the growth of highly uniform, pure crystals and the creation of advanced materials
with unique properties, fundamentally changing industries from pharmaceuticals to
electronics.

Key Findings and Corporate Traction

Varda Space Industries stands at the forefront of pharmaceutical manufacturing in low
Earth orbit (LEO). The company has successfully established a business model for
processing pharmaceutical compounds in orbit and returning them to Earth using its
proprietary re-entry capsules. Following its inaugural flight in June 2023, which
demonstrated the successful crystallization of the anti-HIV drug Ritonavir in microgravity,
Varda has systematically expanded its operational cadence, completing its sixth in-orbit
manufacturing mission by May 2026. This consistent performance underscores the
increasing reliability and scalability of space-based pharmaceutical production. Varda's
vertically integrated "W-Series" vehicles, encompassing pharmaceutical processing
payloads, re-entry capsules, C-PICA heat shields, and satellite buses, enable a seamless,
end-to-end manufacturing and return process.

Redwire Corporation is a pioneer in commercial manufacturing on the International
Space Station (ISS). Leveraging the ISS as an in-orbit laboratory and production facility,
Redwire has achieved significant milestones, including the successful manufacturing of
ZBLAN optical fiber. ZBLAN fiber, produced in microgravity, exhibits superior uniformity
and fewer defects compared to its Earth-manufactured counterparts, promising
enhanced performance for next-generation telecommunications and sensing
applications. Furthermore, Redwire has successfully bioprinted human cardiac tissue
samples, exploring the profound implications of microgravity for regenerative medicine
and drug discovery. To further solidify its leadership, Redwire opened a new 30,000-
square-foot state-of-the-art research and microgravity payload development facility in
Georgetown, Indiana, on July 26, 2026, aiming to become a global hub for
pharmaceutical and biotech innovation in space.



In the domain of on-orbit services, Northrop Grumman's SpaceLogistics marked a critical
advancement with the launch of its Mission Robotic Vehicle (MRV) on July 21, 2026. The
MRV is designed to extend the lifespan, maneuver, repair, and inspect existing satellites,
dramatically improving the operational efficiency and sustainability of space assets. This
capability is pivotal not only for mitigating space debris but also for enabling more
complex future space missions and fostering a robust in-space economy.

Technical and Industry Context

The burgeoning field of in-space manufacturing overcomes the inherent physical
limitations of terrestrial production processes, particularly the pervasive effects of gravity.
Microgravity facilitates the creation of ultra-pure semiconductor crystals, high-
performance alloys, specialized protein crystals, and cellular tissues that are either
challenging or impossible to produce on Earth. For instance, protein crystals grown in
space exhibit larger, more perfect structures, which are invaluable for understanding
disease targets and accelerating drug discovery. Similarly, the uniform crystal growth in
semiconductor manufacturing promises to yield next-generation high-performance
electronic devices, crucial for AI and quantum computing advancements.

This technological frontier is propelled by declining launch costs and breakthroughs in
automation and robotics. The rise of private space companies has made access to orbit
more affordable and frequent, catalyzing the commercialization of space manufacturing.
As in-orbit manufacturing and assembly capabilities mature, they are expected to enable
the construction of self-sufficient space infrastructure, such as large telescopes and
space-based solar power satellites, reducing dependency on Earth and fostering true
economic autonomy in space.



Strategic Significance and Outlook

The in-space manufacturing market is poised for a significant shift from research and
development to full-scale commercial production in the coming years. In
pharmaceuticals, it holds the promise of accelerating drug discovery and development
cycles. For advanced materials, it could underpin the next wave of AI and quantum
computing technologies. On-orbit servicing will continue to grow as a critical enabler for
the sustainability of the entire space economy. Governmental space agencies, including
NASA, ESA, and JAXA, are actively collaborating with private entities to foster this
nascent industry, transforming space from merely a frontier for exploration into a
dynamic arena for economic activity.

Source: https://isdc.nss.org/latest-news/in-space-manufacturing-and-the-coming-orbital-economy/
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#33 University of Arizona Demonstrates Graphene
Nanoribbons for Radiation-Hardened Semiconductors
and Sensors in Space & Fusion Reactors

OVERVIEW

University of Arizona researchers have demonstrated the potential of graphene

nanoribbons (GNRs) for advanced radiation sensors and radiation-hardened

semiconductor chips capable of functioning in extreme environments. Experiments

involving gamma ray exposure showed GNRs exhibit superior resilience compared to
traditional silicon-based sensors, proving effective for tracking system performance in

high-radiation conditions. This breakthrough dramatically enhances the reliability and

longevity of electronics critical for applications like fusion reactors and deep space

exploration, where intense radiation poses significant challenges.

Published July 27, 2026  University of Arizona  USA



IN DEPTH

Key Findings

Researchers at the University of Arizona have unveiled the potential of graphene
nanoribbons (GNRs) to create advanced radiation sensors and radiation-hardened
semiconductor chips that can operate reliably in extremely harsh conditions. This
technology promises to significantly enhance the resilience of electronics crucial for deep
space exploration and fusion energy applications.

Technical Details

In the study, semiconductor devices embedded with GNRs were exposed to gamma
radiation. The results confirmed that these nanoribbons maintained their structural and
electrical properties post-exposure, demonstrating remarkably superior resilience
compared to conventional silicon-based sensors. This enhanced durability is attributed
to the unique electronic structure and mechanical strength of GNRs, which provide high
resistance against radiation-induced damage mechanisms. This characteristic is vital for
long-term stable operation of semiconductor chips and sensors in environments
constantly exposed to intense radiation, such as cosmic rays in deep space or high-
energy particles within fusion reactors. As radiation sensors, these GNR-based devices
are expected to accurately detect accumulated radiation doses over time and enable
real-time monitoring of system performance degradation.

Background & Context

The development of electronic components capable of functioning in high-radiation
environments has been a persistent challenge for the space and energy sectors. Deep
space missions, in particular, lack the protection of Earth's magnetosphere, exposing
electronics to high levels of radiation. Similarly, in fusion energy research and
development, the areas surrounding plasma confinement devices are bathed in
extremely strong neutron and gamma radiation. Previous technologies required bulky
and complex shielding to withstand these environments, but the introduction of GNRs
opens the door to smaller, more efficient radiation-hardened designs.



Strategic Significance & Outlook

This graphene nanoribbon technology is poised for diverse applications, including
extending the lifespan of future space probes, enabling control systems for next-
generation fusion reactors, and refining precision in radiation therapy equipment. The
research team is currently focused on scaling up the manufacturing processes for GNR-
based devices and conducting further studies to evaluate their resistance across a
broader spectrum of radiation. If commercialized, this technology could play a pivotal
role in expanding humanity's operational capabilities in extreme environments, fostering
new scientific discoveries and technological advancements.

Source: https://mse.engineering.arizona.edu/news-events/mutlu-mse-researchers-use-graphene-

improve-semiconductors

Collected: July 31, 2026 | Automated Research System (Gemini API)

https://mse.engineering.arizona.edu/news-events/mutlu-mse-researchers-use-graphene-improve-semiconductors
https://mse.engineering.arizona.edu/news-events/mutlu-mse-researchers-use-graphene-improve-semiconductors


#34 Park Aerospace Corp. Invests $65M in Advanced
Composites Manufacturing Facility at Tulsa
International Airport

OVERVIEW

Park Aerospace Corp. announced a $65 million investment to establish a new

advanced composite materials manufacturing facility at Tulsa International Airport,

aiming to meet growing demand for lightweight, high-strength materials in

aerospace and space applications. The state-of-the-art facility, slated for completion
by 2028, will significantly expand the company's production capabilities and bolster

the space industry's supply chain. This strategic move positions Park Aerospace to

capitalize on increasing market opportunities in the burgeoning aerospace sector.

Published July 29, 2026  openPR.com  USA



IN DEPTH

Key Findings

Park Aerospace Corp. has announced a substantial $65 million investment in a new
advanced composite materials manufacturing facility at Tulsa International Airport. This
initiative is strategically designed to address the escalating demand for lightweight,
high-strength composite materials across the aerospace and space industries.

Technical Details

The new facility will incorporate cutting-edge composite manufacturing technologies,
specializing in the production of prepregs and composite structures for aircraft and
spacecraft components, engine parts, and thermal protection systems. These materials
are crucial for maintaining performance in extreme environments, improving fuel
efficiency, and maximizing payload capacity. The focus will be on high-performance
composites such as carbon fiber reinforced polymers (CFRPs), utilizing advanced
manufacturing processes like automated fiber placement (AFP) and automated tape
laying (ATL). This will ensure enhanced product consistency, quality, and optimized
manufacturing costs.

Background & Context

The aerospace and space sectors are relentlessly pursuing further lightweighting and
performance enhancements, with advanced composite materials being indispensable to
these objectives. The rise of commercial space travel, the proliferation of satellite
constellations, and the development of next-generation aircraft are rapidly increasing
demand for composite material suppliers. Park Aerospace Corp.'s investment is a
strategic response to capture this market growth and establish a competitive advantage.
The facility's location at Tulsa International Airport offers significant logistical benefits
and access to a skilled workforce, contributing to regional economic revitalization.



Strategic Significance & Outlook

The new facility is projected to become operational by 2028, and through this expansion,
Park Aerospace Corp. aims to solidify its position as a leading supplier in the aerospace
and space markets. This increase in manufacturing capacity will enable the company to
meet a broader range of customer needs and accelerate the development of new
technologies. In the long term, the facility is expected to facilitate the production of
more complex geometries and functionalities for composite materials, including next-
generation smart and self-healing composites. This investment marks a crucial step in
supporting technological innovation and sustainable growth across the entire space
industry.

Source: https://www.openpr.com/news/4590166/united-states-advanced-space-composites-market-

2035-growth
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#35 Sora Aviation and Toray Advanced Composites
Partner for eVTOL Aircraft Production, Elevating S-1
Performance with Advanced Composites

OVERVIEW

Sora Aviation and Toray Advanced Composites have signed an MOU for the

production of the Sora S-1 eVTOL aircraft, integrating advanced carbon fiber

composites throughout its airframe and propeller blades. This partnership aims to

maximize strength, durability, and fatigue resistance while significantly reducing
weight. Toray continues to expand its European manufacturing capacity to support

growing demands across aerospace, space, and defense, positioning this

collaboration as a key strategic move in the emerging eVTOL market.

Published July 30, 2026  AIN  International



IN DEPTH

Key Findings

Sora Aviation and Toray Advanced Composites have announced a strategic partnership
for the manufacturing of the innovative Sora S-1 electric vertical takeoff and landing
(eVTOL) aircraft. This collaboration will see the extensive use of Toray's state-of-the-art
carbon fiber composite materials for the S-1's airframe and propeller blades, significantly
enhancing the aircraft's performance and safety.

Technical Details

At the core of this partnership is the technical superiority of the carbon fiber composite
materials integrated into the Sora S-1. Toray Advanced Composites provides materials
renowned for their exceptional specific strength and stiffness, allowing the S-1 to achieve
substantial weight reduction while maintaining superior structural integrity and
durability. For propeller blades in particular, lightweighting reduces rotational inertia,
improving responsiveness, while the inherent fatigue resistance of carbon fiber ensures
long-term operational reliability. This weight reduction is a critical factor for eVTOL
aircraft, which often face significant battery capacity and range limitations.

Background & Context

The eVTOL sector is experiencing intense global competition, with companies racing to
develop next-generation aircraft that will define the future of urban air mobility (UAM).
Achieving this vision requires highly efficient power systems, reliable flight controls, and,
crucially, lightweight yet robust airframe structures. Toray Advanced Composites is a
well-established manufacturer of composite materials with a long track record in the
aerospace industry, and its technological prowess is highly regarded. Toray's expansion
of its European production capabilities is driven by a surge in demand for composite
materials across the global aerospace and defense industries. This partnership with Sora
Aviation marks a strategic step for Toray to establish its presence in the burgeoning
eVTOL market and extend its technology to new applications.



Strategic Significance & Outlook

The market introduction of the Sora S-1 is expected to accelerate the maturation of the
eVTOL market. Toray's advanced composite materials will play an indispensable role in
helping Sora S-1 achieve its design goals, thereby raising the standard for eVTOL
technology. This partnership reaffirms the critical importance of composite materials in
future air mobility and will pave the way for the development of even more high-
performance and sustainable aircraft. The collaboration between the two companies
holds the potential to address urban transportation challenges and usher in a new era of
air travel.

Source: https://www.ainonline.com/aviation-news/futureflight/2026-07-28/sora-hip-hip-tooray-

composite-collaboration
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#36 South Korea's KERI Demonstrates SiC-Based
Betavoltaic Battery Capable of 50+ Years Operation, a
Global First

OVERVIEW

The Korean Electrotechnology Research Institute (KERI) has successfully demonstrated

the nation's first SiC-based betavoltaic battery capable of supplying stable power for

over 50 years without recharging or replacement. This innovative battery leverages

silicon carbide (SiC), a next-generation material superior to conventional silicon in
heat and radiation resistance, enabling reliable power in extreme environments like

space. KERI optimized the p-i-n diode structure for maximum radiation-to-electricity

conversion efficiency and obtained long-term durability data under simulated space

radiation conditions, making it promising for deep space missions and long-life

sensors.
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IN DEPTH

Key Findings

The Korean Electrotechnology Research Institute (KERI) has successfully demonstrated
the nation's first SiC-based betavoltaic battery, capable of providing stable power for
over 50 years without the need for recharging or replacement. This groundbreaking
technology offers an ultra-long-life power solution essential for space exploration and
electronics operating in extreme environments.

Technical Details

This betavoltaic battery is built upon silicon carbide (SiC), a next-generation material
known for its superior thermal stability and radiation resistance compared to traditional
silicon (Si) semiconductors. Betavoltaic batteries utilize the principle of directly
converting beta particles (electrons) emitted by radioactive isotopes into electrical
energy at a semiconductor junction. KERI's research team meticulously optimized the p-
i-n diode structure to maximize the radiation-to-electricity conversion efficiency,
achieving approximately 20% conversion efficiency while minimizing energy loss through
optimized interface design and high-quality SiC crystals. Furthermore, long-term
exposure tests conducted under simulated space radiation conditions demonstrated
durability exceeding 50 years of continuous operation. This makes the battery suitable
for harsh temperature fluctuations, from -100°C to over 300°C, and high-radiation
environments.

Background & Context

For space missions, particularly deep-space probes and lunar/Mars rovers, continuous
power supply has been a major challenge due to vast distances from Earth, difficulty in
solar power generation, and periods of darkness. Conventional batteries have limited
lifespans and often degrade in performance under the radiation and extreme
temperatures inherent to space environments. Betavoltaic batteries have been studied
for years as a solution to these challenges, but practical application was hindered by
barriers in conversion efficiency and longevity. KERI's achievement overcomes these
barriers, offering a new power option for the space industry.



Strategic Significance & Outlook

The SiC-based betavoltaic battery demonstrated by KERI is expected to play a crucial role
as an ultra-long-life power source for communication devices, sensors, and robotic
systems in future deep space missions. Beyond space, potential applications include
monitoring systems for nuclear power plants, medical implants, and remote IoT devices
—any environment where battery replacement is difficult or extremely high reliability is
demanded. KERI plans to further miniaturize and increase the output of this technology,
accelerating its commercialization through strategic partnerships. In the long term, this
technology has the potential to expand the frontiers of space and offer new perspectives
on global power solutions.

Source: https://www.eurekalert.org/news-releases/1137731
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#37 South Korean Space Startup MID Raises $10.6M
Series A, to Build HTCC Ceramic Packaging Line for
Domestic High-Reliability Space Components

OVERVIEW

South Korean space-grade electronics startup MID secured approximately $10.6

million in Series A funding to expand its space semiconductor packaging and High-

Temperature Co-fired Ceramic (HTCC) package manufacturing capabilities. MID plans

to establish a 66,000 sq ft advanced aerospace packaging production line by
November 2026 in the Pyeongchon Industrial Complex. The company has already

completed domestic development of high-reliability, hermetic ceramic package

space-grade memory modules, which have been integrated into KARI's Nuri rocket,

accelerating South Korea's self-sufficiency in the space industry.

Published July 29, 2026  WOWTALE  South Korea



IN DEPTH

Key Findings

MID, a South Korean startup specializing in space-grade electronic components, has
successfully raised approximately $10.6 million in Series A funding. This capital injection
is earmarked for a significant expansion of the company's space semiconductor
packaging and High-Temperature Co-fired Ceramic (HTCC) package manufacturing
capabilities.

Technical Details

MID has already achieved the domestic development of high-reliability, hermetic ceramic
package space-grade memory modules, with its products having been integrated into
the Korea Aerospace Research Institute's (KARI) Nuri rocket. With the new funding, the
company plans to establish a sprawling 66,000 square-foot advanced aerospace
packaging production line in the Pyeongchon Industrial Complex by November 2026.
HTCC ceramic packaging is a critical technology providing hermetic sealing and reliability
essential for enduring extreme temperature variations, high vacuum, and radiation
prevalent in the space environment. This new line will enable advanced manufacturing
processes crucial for robustly protecting delicate semiconductor chips and ensuring
stable, long-duration operation.

Background & Context

The global space industry has witnessed rapid growth in recent years, with the
proliferation of small satellite constellations and invigorated deep space exploration
driving an exponential increase in demand for high-reliability, space-grade electronic
components. However, many of these critical components remain imported. For South
Korea, domestic production is a pressing imperative to enhance its space development
autonomy and strengthen its presence in the international space arena. MID's recent
funding and expansion of its production line represent a crucial step towards
establishing a self-sufficient supply chain for the Korean space industry and boosting its
global competitiveness.



Strategic Significance & Outlook

MID's expansion plans are expected to have a positive ripple effect throughout South
Korea's space industry ecosystem. A stable domestic supply of high-reliability space
components will enable local satellite manufacturers and space agencies to plan and
execute missions more quickly and cost-effectively. In the long term, MID's technology
could gain international recognition, potentially expanding export opportunities. This
investment transcends the growth of a single company; it serves as a significant catalyst
for South Korean space technology to elevate its profile on the global stage. The
company aims to become a key player shaping the future of the space industry through
continuous R&D and innovation.

Source: https://en.wowtale.net/2026/07/30/234568/
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#38 Intel Unveils "Starfire": First Space-Grade Processor
Integrating AI Acceleration and Radiation Hardening

OVERVIEW

Intel announced "Starfire" in July 2026, its inaugural processor designed for space,

combining cutting-edge AI acceleration with robust radiation hardening. This system-

on-chip is built on Intel's advanced 18A manufacturing process and Foveros 3D

packaging, featuring eight x86 CPU cores, integrated Xe graphics, and 75 TOPS of

dedicated AI acceleration. Starfire is poised to dramatically enhance on-board data

processing capabilities in space, enabling real-time analysis and autonomous

operations via edge AI, with engineering samples anticipated for customer delivery in

Q3 2026.
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Key Findings

Intel introduced "Starfire" in July 2026, the company's first processor specifically
designed for space missions. This groundbreaking System-on-Chip (SoC) integrates
advanced AI acceleration capabilities with enhanced resilience to withstand the harsh
radiation environments of space, significantly boosting on-board data processing power.

Technical Details

The "Starfire" processor is manufactured using Intel's state-of-the-art 18A process
technology and features the company's innovative Foveros 3D packaging, allowing for
high-density integration of multiple chiplets. This architecture enables a combination of
high computational performance and low power consumption. Specifically, the SoC
includes eight high-performance x86 CPU cores, integrated Xe graphics, and a dedicated
AI acceleration engine delivering an impressive 75 TOPS (Tera Operations Per Second).
This enables real-time execution of AI workloads such as image recognition, data
compression, fault diagnostics, and autonomous navigation directly on spacecraft.
Furthermore, Starfire incorporates a comprehensive radiation-hardened design, ensuring
robustness against single-event effects (SEE) and total ionizing dose (TID) caused by
cosmic rays and solar proton events. Engineering samples are slated for customer
delivery in Q3 2026, with the ongoing certification process focused on ensuring long-
term reliability and radiation tolerance for demanding space environments.

Background & Context

Traditional space systems have been largely constrained by communication bandwidth
and latency, as massive amounts of data were typically processed by ground stations on
Earth. However, with the exponential increase in data generated by satellites and probes,
the demand for on-orbit edge computing and AI processing has surged. This shift
enables real-time decision-making, enhanced autonomous operations, and optimized
data transmission back to Earth. Intel's "Starfire" is developed to meet these next-
generation space computing needs, representing a crucial milestone in accelerating the
"smartification" of the space industry. In the highly competitive space sector, Intel aims
to carve out new market opportunities by delivering both high performance and
radiation resilience.



Strategic Significance & Outlook

The introduction of the "Starfire" processor is expected to bring about a significant
transformation in the design and operation of space missions. It will enable probes to
conduct more advanced scientific analysis on-board, and satellites to extract meaningful
information from Earth observation data in real-time, enhancing responsiveness for
anomaly detection and disaster monitoring. In the long term, it holds the potential to
become a foundational technology for improving the autonomy and intelligence of
robots in lunar bases and Mars missions. Intel is anticipated to further evolve this
processor and build an ecosystem to support diverse space applications. The fusion of
radiation hardening and high-performance AI will be key to expanding the frontiers of
space.

Source: https://vertexaisearch.cloud.google.com/grounding-api-
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#39 Microchip Technology Acquires Hailo to
Significantly Strengthen Edge AI Strategy and Expand
into Space & Industrial Sectors

OVERVIEW

Microchip Technology has finalized an agreement to acquire Hailo, a leading provider

of accelerated edge AI processors, advanced vision processing solutions, and robotics

processors. This acquisition strongly complements Microchip's 'AI at the edge'

strategy and significantly expands its processing portfolio. Hailo's specialized
expertise will strengthen Microchip's market presence in computationally intensive AI

workloads across robotics, drones, smart cameras, industrial automation, and

embedded systems, including critical space applications.

Published July 28, 2026  TradingView  USA



IN DEPTH

Key Findings

Microchip Technology has completed a definitive agreement to acquire Hailo, a highly
regarded leader in edge AI processors. This strategic acquisition will dramatically
enhance Microchip's artificial intelligence (AI) processing capabilities in edge devices,
thereby strengthening its competitive position in burgeoning sectors such as space,
aerospace, and industrial automation.

Technical Details

Hailo delivers high-speed, low-power AI accelerators, advanced vision processing
solutions, robotics-specific processors, and a comprehensive AI software flow. Their
technology is optimized for efficient execution of deep learning models directly on edge
devices, achieving accelerated inference processing and improved power efficiency. The
integration of Hailo's technology with Microchip's extensive portfolio of microcontrollers,
microprocessors, and analog semiconductors will empower customers to develop more
sophisticated embedded systems with advanced AI functionalities. For space
applications, this specifically translates to enhanced real-time image analysis,
autonomous navigation, and on-board data processing for satellites and probes,
enabling more efficient mission execution while reducing communication latency with
Earth.

Background & Context

In recent years, with the proliferation of IoT devices and the exponential increase in data
generation, the importance of 'edge AI'—processing data directly on edge devices rather
than transmitting it to the cloud—has grown significantly. This approach reduces latency,
enhances privacy, and conserves bandwidth. In the space sector, in particular, radiation-
hardened edge AI solutions are becoming indispensable for next-generation smart
satellites and deep space exploration. Microchip's acquisition aims to address this
surging market demand and accelerate the adoption of edge AI across various industrial
sectors.



Strategic Significance & Outlook

With the addition of Hailo's technology, Microchip will be able to offer specialized
solutions for computationally intensive AI workloads in robotics, drones, smart cameras,
industrial automation, and embedded systems. This will further solidify its leadership in
key markets such such as automotive, industrial, communications, and
aerospace/defense. The acquisition reflects a broader trend of consolidation and
innovation in the edge AI market, suggesting a future where more autonomous and
intelligent devices become ubiquitous across various aspects of society. The synergy
between Microchip and Hailo represents a crucial step in pioneering the next frontier of
AI within the semiconductor industry.

Source: https://www.tradingview.com/news/zacks:3fb5edae8094b:0-microchip-s-hailo-buyout-

strengthens-edge-ai-ambitions-what-s-ahead/
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#40 VORAGO Technologies Expands Radiation-
Hardened Microcontroller & Microprocessor Portfolio
for Space, Aerospace, Defense with HARDSIL®
Technology

OVERVIEW

VORAGO Technologies has significantly expanded its portfolio of radiation-hardened

and tolerant microcontrollers and microprocessors for mission-critical applications in

space, aerospace, and defense. Leveraging its proprietary HARDSIL® technology, the

company modifies commercial-off-the-shelf (COTS) devices to withstand severe

radiation and extreme environmental conditions, ensuring high reliability. This

expanded portfolio includes the VA7230 edge computing microprocessor and VA4

family microcontrollers, guaranteeing stable operation for electronic systems in

extreme environments.

Published July 23, 2026  VORAGO Technologies  USA



IN DEPTH

Key Findings

VORAGO Technologies has substantially expanded its range of radiation-hardened
microcontrollers and microprocessors, leveraging its innovative HARDSIL® technology
for mission-critical applications across the space, aerospace, and defense sectors. This
enhancement significantly boosts the reliability and durability of electronic systems in
extreme environments, enabling more complex missions.

Technical Details

VORAGO Technologies' HARDSIL® technology employs a unique approach to modify
standard commercial-off-the-shelf (COTS) devices, making them resilient to the harsh
radiation environments of space, as well as extreme temperatures, vibrations, and other
physical stresses. This technology involves a post-silicon process that imparts radiation
hardening at the transistor level, significantly reducing the effects of single-event upsets
(SEU) and total ionizing dose (TID). The expanded portfolio now includes the VA7230
microprocessor, featuring on-board edge computing capabilities, and the versatile VA4
family of microcontrollers. The VA7230 enables on-board data processing and AI
inference, reducing data transmission loads to Earth, while the VA4 family can be
integrated into various subsystems such as sensor interfaces, motor controls, and
communication modules, bolstering overall system reliability. These devices are designed
to operate across wide temperature ranges and meet space-grade quality standards.

Background & Context

The space industry is experiencing a rapid surge in demand for high-performance, cost-
effective, and radiation-tolerant electronic components, driven by the proliferation of
small satellite constellations and invigorated deep-space exploration. Historically,
dedicated radiation-hardened (rad-hard) components have faced challenges with high
development costs, long manufacturing lead times, and an inability to keep pace with
the latest performance requirements. HARDSIL® technology bridges this gap by
applying radiation hardening to commercially available high-performance devices,
achieving a balance between cost-effectiveness and cutting-edge technology. This
solution is highly attractive to both government agencies and the rapidly growing
commercial space sector, contributing to enhanced supply chain flexibility.



Strategic Significance & Outlook

The expansion of VORAGO Technologies' radiation-hardened product portfolio is a
crucial step in meeting the increasing complexity and diversification of future space
missions. Edge computing microprocessors like the VA7230 will enhance satellite
autonomy and enable real-time on-orbit data analysis, bringing new value to Earth
observation, communication, and navigation services. In the defense sector, highly
reliable embedded systems will ensure the robustness of critical infrastructure and
national security applications. VORAGO aims to continue advancing its HARDSIL®
technology and addressing a broader range of applications, leading the way in
improving the reliability of electronic systems in extreme environments. This technology
will strengthen its presence as a foundational element expanding the frontiers of space
and supporting future society.

Source: https://msa-components.com/vorago-technologies-expands-the-msa-components-hi-rel-

portfolio/
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#41 China Successfully Completes World's First On-
Orbit Test of 400V Space Power System on Tianzhou-10

OVERVIEW

China successfully completed all on-orbit tests of its new-generation space power

system aboard the Tianzhou-10 cargo spacecraft, marking the world's first application

of a 400V bus power system in orbit. This technology will serve as a foundational

energy platform for major aerospace endeavors, including manned lunar exploration,

efficiently supplying sustainable power to lunar probes, landers, and rovers. Utilizing

Silicon Carbide (SiC) components, the system enhances energy conversion efficiency,

achieving significant miniaturization and weight reduction, thereby freeing up

valuable payload space.

Published July 28, 2026  Global Times  China



IN DEPTH

Key Findings

China announced the successful completion of all on-orbit tests for its new-generation
space power system aboard the Tianzhou-10 cargo spacecraft. This system is the first in
the world to implement a 400V bus power system in orbit, representing a
groundbreaking achievement that strengthens the power infrastructure for future large-
scale space missions, including manned lunar exploration.

Technical Details

The space power system tested employs a high-voltage bus (400V), which reduces power
transmission losses and significantly improves efficiency compared to existing low-
voltage systems. This high-voltage architecture is particularly advantageous for large
space stations or lunar bases requiring substantial power delivery over long distances.
The system design incorporates Silicon Carbide (SiC) components, known for their
resilience to high temperatures and radiation. This not only enhances energy conversion
efficiency but also dramatically reduces the overall mass and volume of the power
system. For instance, the system achieved approximately 30% miniaturization and weight
reduction compared to conventional technologies for the same power supply capacity,
allowing for increased spacecraft payload. The series of tests on Tianzhou-10 confirmed
the proper functioning of key features such as power generation, storage, distribution,
and load response, demonstrating the system's stability and reliability.

Background & Context

As space exploration evolves, the demand for power on spacecraft and lunar bases is
constantly increasing. Traditional power systems are becoming inadequate for long-
duration manned missions and large probes carrying numerous scientific instruments.
Developing highly efficient and reliable power systems is one of the most critical
challenges for expanding the scope and sustainability of space exploration. China,
aiming to establish itself as a leading space power, is actively pursuing its own space
station construction and lunar/Mars exploration programs. The success of this power
system is a significant technological milestone towards achieving those goals.



Strategic Significance & Outlook

The success of the 400V space power system will have a profound impact on China's
future space development plans. This technology is slated for direct application in future
manned lunar landers, lunar rovers, and the construction of lunar bases, ensuring long-
term power supply. It is also expected to be utilized as a power infrastructure for large
commercial satellites and space stations in Earth orbit, potentially supporting new
commercial activities such as space-based AI data centers and in-orbit manufacturing.
China is anticipated to leverage this technology as a foundation for planning more
ambitious and complex space missions, further solidifying its presence in the global
space race.

Source: https://www.globaltimes.cn/page/202607/1366973.shtml
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#42 India's TakeMe2Space Strengthens Supply Chain
with Successful Maiden Space Mission of Indigenous
"PowerBank-50" Satellite Battery Pack

OVERVIEW

Hyderabad-based Indian startup TakeMe2Space announced the successful maiden

space flight of its "PowerBank-50" satellite battery pack on Skyroot Aerospace's

Vikram-1 mission, validating its on-orbit performance. This achievement offers Indian

satellite manufacturers a reliable, domestically produced alternative to previously
imported battery systems. The PowerBank-50 integrates lithium-ion cells, a battery

management system, heater, and aluminum enclosure, designed for a mission life of

up to five years in Low Earth Orbit (LEO), significantly contributing to India's space

industry self-reliance.

Published July 31, 2026  Electronics For You  India



IN DEPTH

Key Findings

TakeMe2Space, an Indian startup based in Hyderabad, announced that its indigenously
developed "PowerBank-50" satellite battery pack successfully completed its maiden
space flight aboard Skyroot Aerospace's Vikram-1 mission. This accomplishment
validated the battery's on-orbit performance, marking a significant milestone for India's
space industry and bolstering its domestic space component supply chain.

Technical Details

The "PowerBank-50" is an advanced lithium-ion battery pack engineered for a mission
life of up to five years in Low Earth Orbit (LEO). Its core components include high-
energy-density lithium-ion cells, a precise Battery Management System (BMS) offering
protection against overcharge, over-discharge, overcurrent, and overheating, a heater to
manage extreme temperature variations in space, and a robust aluminum enclosure. The
BMS continuously monitors individual cell voltage, current, and temperature, ensuring
optimal charge/discharge cycles to guarantee the battery pack's safety, efficiency, and
longevity. On-orbit performance data from the Vikram-1 mission clearly demonstrated
the PowerBank-50's capability to deliver stable power in the harsh space environment.

Background & Context

Historically, Indian satellite manufacturers and space agencies have predominantly relied
on imported high-performance, space-grade battery systems. This dependency
presented challenges related to supply chain vulnerabilities, cost, lead times, and
technology transfer restrictions. The success of PowerBank-50 provides a domestic
solution to these issues, aligning with India's 'Atmanirbhar Bharat' (Self-Reliant India)
initiative for its space development program. Achieving 'flight heritage'—a proven track
record of successful operation in space—is critically important for new space component
manufacturers to demonstrate reliability and will be a significant advantage in securing
future domestic and international contracts.



Strategic Significance & Outlook

The successful mission of PowerBank-50 lays the groundwork for TakeMe2Space to
generate new business opportunities within both the Indian domestic market and the
international space arena. The availability of indigenous battery systems will enable India
to reduce satellite manufacturing costs and shorten development cycles. Future
developments may include battery packs designed for higher power, longer lifespans, or
specialized mission requirements. This technological evolution is expected to support the
autonomy and expansion of diverse Indian space missions, including Earth observation,
communication satellites, and scientific probes, further elevating India's presence in the
global space industry.

Source: https://www.electronicsforu.com/news/satellite-battery-completes-first-space-mission
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#43 NASA's CAPSTONE 02 Mission to Demonstrate
Autonomous Navigation and Communication
Technologies in Lunar Orbit by 2027, Supporting
Artemis Program

OVERVIEW

NASA announced the CAPSTONE 02 mission, slated for launch in 2027, will

demonstrate advanced technologies in cislunar space, including rendezvous and

proximity operations, autonomous navigation, and cislunar communications. This

mission aims to provide critical information for future lunar and deep space

endeavors, directly supporting NASA's Artemis program and planned lunar base.

Utilizing two identical small spacecraft, CAPSTONE 02 will mature relative navigation

techniques in orbit, contributing significantly to future lunar exploration and

infrastructure development.

Published July 24, 2026  NASA  USA



IN DEPTH

Key Findings

NASA has announced that its CAPSTONE 02 mission, scheduled for launch in 2027, will
demonstrate a suite of advanced technologies in cislunar space, including rendezvous
and proximity operations (RPO), autonomous navigation, and cislunar communications.
This mission aims to lay critical technological foundations for the long-term success of
the Artemis program, which seeks to return humans to the Moon, and for the
establishment of future lunar bases.

Technical Details

The CAPSTONE 02 mission will employ two identical small spacecraft to perform RPO
maneuvers, approaching and separating from each other in lunar orbit. This capability is
essential for future complex missions, such as docking resupply vehicles with the lunar
Gateway space station, assembling modules on the lunar surface, and in-orbit refueling.
Concurrently, the spacecraft will demonstrate autonomous navigation, calculating and
correcting its orbital trajectory without relying on real-time ground control from Earth.
This is key to dramatically improving mission efficiency and safety in deep space
exploration, where communication delays are unavoidable. The mission will also test new
communication protocols and network architectures in cislunar space, aiming to enhance
data transmission efficiency and reliability between lunar bases and Earth. These
technologies will also contribute to establishing precise positioning and navigation in
cislunar space, where GPS is currently unavailable.

Background & Context

NASA's Artemis program is an ambitious initiative aiming to establish a long-term
human presence on the Moon and lay the groundwork for eventual missions to Mars,
beginning in the late 2020s. The success of this program hinges on sustainable
operational capabilities in lunar orbit and on the lunar surface. Technologies such as
rendezvous, autonomous navigation, and reliable communications are central to this
endeavor. Compared to previous space missions, the Artemis program demands more
complex and autonomous systems, making technology demonstration missions like
CAPSTONE 02 crucial for validating whether these new technologies can withstand
operational deployment.



Strategic Significance & Outlook

The data and experience gained from the CAPSTONE 02 mission will be directly applied
to future phases of the Artemis program, particularly human lunar landings and the
construction of lunar bases. The demonstrated technologies will not only enhance
astronaut safety and improve mission flexibility but also pave new pathways for future
deep space exploration. Furthermore, these technologies are expected to find
applications in commercial lunar transport and resource exploration activities by private
space companies, accelerating the development of a cislunar economy. CAPSTONE 02 is
anticipated to be a definitive step in humanity's continued expansion into the frontiers of
space.

Source: https://www.nasa.gov/directorates/rtmd/nasa-announces-new-spacecraft-technology-

demonstration-mission-at-moon/
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#44 China Bolsters Space-Based Computing Network
for AI Era with "Xingshu (Starhub)" Deployment

OVERVIEW

China is deploying "Xingshu" (Starhub), a new space-based computing network

transforming satellites into intelligent computing platforms for the AI era. Comprising

eventually about 1,000 satellites, this network will process and analyze data directly in

orbit, providing on-demand computing services for governments, researchers, and

enterprises in sectors like energy, shipping, and finance. Space-based computing

evolves satellites from mere "functional satellites" to "intelligent satellites with

computing and AI capabilities," enabling real-time information processing, analysis,

and response.

Published July 27, 2026  CIO  China



IN DEPTH

Key Findings

To meet the demands of the artificial intelligence (AI) era, China is deploying a new
space-based computing network named "Xingshu" (Starhub). This initiative aims to
transform satellites into advanced computing platforms, drastically improving on-orbit
data processing capabilities and delivering real-time intelligent services to various
industries on Earth.

Technical Details

The "Xingshu" network is projected to eventually consist of approximately 1,000 Low
Earth Orbit (LEO) satellites, each equipped with powerful processors and AI accelerators,
functioning as edge computing nodes. This architecture enables the direct processing
and analysis of vast amounts of image and sensor data acquired by Earth observation
satellites, even before transmission to ground stations. For instance, real-time anomaly
detection and pattern recognition can be performed for applications such as forest fire
detection, marine pollution monitoring, and agricultural yield prediction, providing
immediate valuable insights to users on Earth. These on-demand computing services are
intended for a broad range of government agencies, researchers, and enterprises across
sectors including energy, shipping, finance, and disaster management. High-speed
transmission of processed data will also be facilitated through integration with
communication satellites. This technology fundamentally transforms the role of satellites
from mere data collection devices to "intelligent satellites" with advanced AI inference
and decision-making capabilities.

Background & Context

In traditional satellite systems, raw data collected in space was transmitted to ground-
based data centers for processing and analysis. However, this approach faces challenges
such as increasing data volumes, limitations in communication bandwidth, and
significant communication latency between Earth and satellites (especially for deep space
missions). The proliferation of IoT devices and 5G/6G communication networks, in
particular, has driven a growing demand for real-time data processing in space. China, as
part of its national strategy, is pushing for self-reliance and advancement in space
technology, recognizing that strengthening space-based computing capabilities is crucial
in its competition with other space powers like the United States.



Strategic Significance & Outlook

The deployment of the "Xingshu" network is expected to have a profound impact on
China's space economy and digital economy. Once fully operational, this infrastructure
will enable faster and more intelligent utilization of data from space, creating new
business opportunities and efficiencies across numerous Earth-based industries. In the
future, this network also holds the potential to serve as a foundational support for
activities such as autonomous in-space manufacturing, resource exploration, and space
tourism. China views space-based AI computing as a strategic frontier and aims to
establish technological superiority in this area, thereby reinforcing its leadership in the
global space race. This endeavor signifies the transformative potential of evolving space
technology for human society.

Source: https://www.cio.com/article/4201938/when-satellites-become-ai-agents-space-data-centers-

become-the-next-ai-frontier.html
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#45 Caltech and Sophia Space Patent Passive Cooling
System for Orbital Data Centers, with Sales Aimed for
2028

OVERVIEW

Caltech and orbital space computing startup Sophia Space have secured a patent for

an innovative cooling system tailored for orbital data centers. This system employs a

tile-based modular architecture, achieving passive cooling by generating power from

solar cells on the spacecraft's sunlit side and radiating excess heat into space from its
shaded side. Sophia Space plans to commence sales of its "TILE" system and

associated components in 2028, with on-orbit testing of its full system capabilities via

a 4-6 satellite constellation around 2029-2030.

Published July 30, 2026  The Star  USA



IN DEPTH

Key Findings

The California Institute of Technology (Caltech) and Sophia Space, an orbital space
computing startup, have been granted a patent for an efficient passive cooling system
designed for orbital data centers. This innovative technology addresses the long-
standing challenge of thermal management for high-performance computing in space.

Technical Details

The patented cooling system features a tile-based modular architecture, where each tile
possesses independent cooling capabilities, allowing for flexible scaling and
configuration to suit various spacecraft designs. The core of the cooling mechanism
relies on passive thermal radiation. Specifically, the system generates power from solar
cells on the sun-facing side of the spacecraft, which is then used to operate the
computing units. Simultaneously, any excess heat generated within the data center is
efficiently radiated into deep space from the shaded side of the spacecraft, which is
typically much colder and not directly exposed to solar radiation. This process is
achieved by combining passive components such as heat pipes and radiating panels,
significantly reducing power consumption and mechanical complexity compared to
active cooling systems. Such passive cooling is essential for long-term reliability in the
space environment and contributes to reducing failure risks.

Background & Context

In recent years, the demand for on-orbit data processing (edge computing) has rapidly
increased across various space missions, including Earth observation,
telecommunications, and scientific research. However, managing heat in space is
exceptionally challenging due to the absence of convective heat transfer. Traditional
satellites have limited computing capabilities, requiring vast amounts of data to be
transmitted to Earth for processing. This often results in communication delays and
bandwidth constraints. Orbital data centers aim to overcome these challenges by
enabling real-time processing and AI inference directly in space, but their realization is
contingent upon efficient and highly reliable cooling systems. The patent by Caltech and
Sophia Space marks a significant step toward resolving this technological bottleneck in
the field.



Strategic Significance & Outlook

Sophia Space plans to initiate sales of its "TILE" system and related components in 2028.
Furthermore, around 2029-2030, the company intends to launch a constellation of four
to six small satellites to conduct in-space validation of the cooling system and the overall
orbital data center capabilities. If successful, this technology will dramatically enhance
computing power in space, enabling the execution of more complex AI algorithms, real-
time analysis of Earth observation data, and improved autonomy for deep space
exploration. Ultimately, it holds the potential to establish space as a new data center
hub, creating a novel infrastructure that complements the Earth's digital economy. This
initiative represents a glimpse into the future driven by the convergence of space
technology and AI.

Source: https://www.thestar.com.my/tech/tech-news/2026/07/31/ai-data-centres-in-space-a-system-to-

cool-chips-could-help
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#46 Kepler Communications Expands On-Orbit
Computing and Data Relay Services in Europe,
Recruiting European Sales Director

OVERVIEW

Kepler Communications, a leader in real-time on-orbit connectivity, is accelerating its

European expansion by recruiting a Sales Director for the region. The company

currently operates 33 satellites, forming the world's first commercial optical data relay

constellation that supports advanced on-orbit computing and hosted payload
functions. This role will drive customer relationships and strategic acquisition

initiatives, leveraging Kepler's secure, low-latency space network and advanced

computing for defense and commercial clients, thereby strengthening its presence in

the European space industry.

Published July 25, 2026  Arbeitnow  Canada



IN DEPTH

Key Findings

Kepler Communications has announced an acceleration of its European expansion with
the initiation of recruitment for a Sales Director in the region. The company already
operates a constellation of 33 satellites, running the world's first commercial optical data
relay constellation, providing real-time on-orbit connectivity and advanced on-orbit
computing services.

Technical Details

Kepler Communications' satellite constellation combines Ka-band radio communication
with optical (laser) communication technology to deliver low-latency, high-bandwidth
data relay services. Optical communication, in particular, offers significant advantages
over radio frequency (RF) communication, including reduced interference and the ability
to achieve much higher data rates. This enables the rapid relay of vast amounts of data
from Earth observation satellites, IoT devices, and even deep space missions back to
Earth. Furthermore, Kepler's satellites are equipped with on-board computing
capabilities, allowing them to host customer payloads and perform data processing and
AI inference in orbit, thereby reducing the data transmission load to Earth. This
technology facilitates edge computing in space, serving as a foundation for real-time
decision-making and autonomous operations.

Background & Context

The global space industry is experiencing a rapid increase in demand for satellite data
communication and on-orbit computing. The need for highly reliable, low-latency data
relay services is particularly acute, driven by desires for improved real-time Earth
observation data, the expansion of IoT satellite networks, and the imperative for secure
space communications in the defense sector. Kepler Communications is at the forefront
of this growing market with its innovative optical data relay technology and on-orbit
computing capabilities. Its strategic entry into the European market aims to strengthen
its global presence and enhance its competitiveness as a leading space service provider.



Strategic Significance & Outlook

The recruitment of a European Sales Director will create opportunities for Kepler
Communications to deepen relationships with European defense agencies, government
bodies, and commercial customers, enabling tailored solutions leveraging its space
network and computing capabilities. This is expected to expand the company's market
share in the European space industry and secure new partnerships and projects. In the
long term, success in the European market will serve as a springboard for further global
expansion, solidifying Kepler's position as a key player shaping the future of data
communication and computing in space. Kepler Communications' technology
contributes significantly to the development of the space economy and the realization of
broader digital connectivity.

Source: https://www.arbeitnow.com/jobs/companies/kepler/director-of-sales-europe-germany-348581
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#47 Northrop Grumman Launches Mission Robotic
Vehicle (MRV) for On-Orbit Satellite Servicing,
Featuring MEP and PRM Capabilities

OVERVIEW

Northrop Grumman has launched the autonomous Mission Robotic Vehicle (MRV),

designed for on-orbit satellite servicing missions. Equipped with robotic arms and

specialized tools, the MRV will provide diverse services including inspection,

repositioning, repair, upgrade, and life extension of satellites. This spacecraft supports
Mission Extension Pods (MEP) for propulsion augmentation and Passive Refueling

Modules (PRM) for future in-orbit refueling, thereby expanding capabilities for

commercial and defense space organizations to enhance operational flexibility and

extend spacecraft lifespan.

Published July 23, 2026  Apogee Magazine  USA



IN DEPTH

Key Findings

Northrop Grumman has successfully launched its autonomous Mission Robotic Vehicle
(MRV), designed for a wide range of on-orbit satellite servicing missions. This MRV is set
to significantly enhance the operational efficiency of both commercial and defense space
assets by enabling satellite life extension, upgrades, and repairs directly in space.

Technical Details

The MRV is equipped with advanced robotic arms and a diverse set of specialized tools,
enabling it to perform precise operations in orbit. Its primary functions include
inspection and diagnostics of malfunctioning satellites, repositioning through orbital
maneuvers, repair of damaged components, software and hardware upgrades, and life
extension via propellant replenishment. Notably, the MRV supports Mission Extension
Pods (MEP) and Passive Refueling Modules (PRM). MEPs dock with propellant-depleted
satellites, providing additional propulsion to extend operational life by several years.
PRMs offer a passive interface for future in-orbit refueling technologies, possessing the
potential to enable even longer operational durations by replenishing fuel for satellites
nearing depletion. The MRV's autonomous capabilities are crucial for safely and
efficiently executing complex rendezvous and proximity operations.

Background & Context

Investment in space assets (such as satellites) has grown substantially in recent years, yet
these satellites have traditionally been subject to the limitation that, once in orbit, repairs
or upgrades are impossible. This led to an inefficiency where expensive satellites would
cease missions upon malfunction or fuel depletion. On-Orbit Servicing (OOS) is
envisioned as a next-generation technology to address this challenge and maximize the
value of space assets. Northrop Grumman's MRV launch is attracting significant attention
from within and outside the industry as it elevates the technological maturity in the OOS
sector and opens up a new paradigm for space utilization. This represents a crucial step
towards realizing sustainable and economical space operations.



Strategic Significance & Outlook

The operational deployment of the MRV will enable space organizations in both
commercial and defense sectors to extend spacecraft lifespans, improve operational
flexibility, and optimize the use of space as an infrastructure. This technology will serve
as a foundation for a wide array of future space activities, including satellite constellation
management, space debris removal, and the development of new in-orbit manufacturing
capabilities. Northrop Grumman aims to establish itself as a leading provider of on-orbit
services through the MRV program, contributing to the development of the space
economy. In the future, it is anticipated that more advanced robotic technologies and AI
will be integrated to develop next-generation OOS platforms capable of autonomously
performing even more complex orbital tasks. The MRV is poised to be a precursor to a
'maintenance revolution' in space.

Source: https://apogee-magazine.com/latest-news/versatile-space-tool-promises-to-usher-in-
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#48 Redwire Opens State-of-the-Art Space-Enabled
R&D and Manufacturing Facility, Accelerating Space
Industry Production Capabilities

OVERVIEW

Redwire has inaugurated a state-of-the-art facility to accelerate space-enabled

research and development and manufacturing. This facility will support a diverse

range of in-space applications, including additive manufacturing (3D printing),

bioprinting, and advanced materials development in the microgravity environment.
The new facility enables Redwire to deliver enhanced efficiency and scaled products

and services for both commercial and government space missions, marking a critical

step toward improving on-orbit manufacturing capabilities and fostering space

economy growth.

Published July 26, 2026  Building Indiana Business  USA



IN DEPTH

Key Findings

Redwire has officially opened a new, state-of-the-art facility designed to accelerate
space-enabled research and development (R&D) and manufacturing capabilities. This
strategic expansion bolsters Redwire's capacity to drive the commercialization of in-orbit
manufacturing and deliver innovative solutions for a diverse array of space missions.

Technical Details

The new facility is equipped with advanced robotics, automation systems, and stringent
cleanroom environments, specializing in the development and manufacturing of high-
precision components and systems designed to function in space. Key technological
areas include additive manufacturing (3D printing) of metals and composite materials,
enabling the on-demand production of complex parts with minimal material waste.
Bioprinting technology has also been integrated, with potential applications in tissue
engineering and regenerative medicine research in microgravity. Furthermore, the facility
supports the development and testing of advanced materials specifically tailored for
space environments, such as radiation-hardened materials and thermal management
solutions. Rigorous ground-based space environment simulation tests are also
conducted to ensure product reliability and performance. This establishes an efficient
production system for a wide range of components and systems targeting commercial
satellites, deep-space probes, and human spaceflight missions.

Background & Context

The space industry is currently undergoing a paradigm shift, driven by increasing
opportunities for low-cost launches and the growing feasibility of in-orbit services and
manufacturing. In-orbit manufacturing, in particular, offers significant advantages over
Earth-based parts supply, including reduced launch costs, simplified supply chains, and
the potential for emergency repairs or customization in space, thus garnering
considerable attention. Redwire has established itself as a pioneer in this field through
years of experiments and commercial activities on the International Space Station (ISS).
The opening of this new facility represents a crucial infrastructure investment that feeds
this expertise and experience back into ground-based production capabilities,
supporting the growth of the space economy.



Strategic Significance & Outlook

The opening of this cutting-edge facility will enable Redwire to bring space-enabled
technologies and products to market more rapidly, enhancing its competitiveness in
both the commercial space market and government space programs. In the future, it is
expected to contribute to even more ambitious projects, such as In-Situ Resource
Utilization (ISRU) technologies to support human missions to the Moon and Mars, and
the on-orbit assembly of larger space structures. Through this facility, Redwire aims to
accelerate innovation across the entire space industry and play a central role in
expanding humanity's reach into space. This represents a significant step towards
commercializing space as a new frontier and building the technological foundations to
address Earth's challenges.
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