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countries
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Wh/kg

Li-S Battery Density

100,000
satellites

Planned AI Constellation

All 52 Articles This Week ― 5-Axis Evaluation Matrix
How to read columns ― Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact:
industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply
chains

# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01
TU Berlin Li-S
Battery

Research
●●●●

○
●●●○

○
●●●●

○
●●●○

○
●●●●

●
TU Berlin's 'SpaceBox' Li-S battery achieves >300
Wh/kg, doubling satellite energy density.

#02
Teledyne Rad-Hard
ADC

New
Product

●●○○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

Teledyne e2v validates radiation-hardened 10-bit,
12.8 GSps Ka-band ADC for space/defense.

#03
VCU Boron Nitride
Coat

Research
●●●●

○
●●○○

○
●●●○

○
●●○○

○
●●●●

●

VCU develops lightweight, flexible boron nitride
coating for Artemis astronaut radiation
protection.

#04
Rad-Tolerant SerDes
Mkt

Market
Overview

●○○○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

Market for radiation-tolerant SerDes chips for LEO
constellations accelerates, driven by US/EU
players.

#05
Nanocomposite
Polymers

Research
●●●○

○
●●○○

○
●●●○

○
●●○○

○
●●●○

○

Nanocomposite polymers enhance gamma
radiation tolerance for extreme space
environments.

#06
City Labs Tritium
Bat.

New
Product

●●●●
○

●●●●
○

●●●●
○

●●○○
○

●●●●
●

City Labs' BOHR satellite with tritium nuclear
battery reaches orbit for first time.

#07 SpaceX Starship TPS
Corporat

e
Strategy

●●●○
○

●●●○
○

●●●●
○

●●○○
○

●●●●
●

SpaceX Starship uses 18,000 hexagonal TPS tiles
to disperse thermal stress, enhancing reusability.

#08 SpaceX AI1 Satellite
Corporat

e
Strategy

●●●●
○

●●●○
○

●●●●
○

●●○○
○

●●●●
●

SpaceX AI1 satellite uses Starlink V3
components, software-defined fault tolerance for
orbital AI.

#09
NASA Lunar
Power/Comp

Research
●●●○

○
●●○○

○
●●●○

○
●●●●

○
●●●●

●

NASA advances VSAT for lunar power and
radiation-hardened flight computers for Artemis
missions.

#10
Google COTS
Rad-Tol

Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

○
Google validates COTS chip radiation tolerance for
LEO AI computing, supporting SpaceX's strategy.

#11
BAE Rad-Hard Prod.
Exp.

Corporat
e

Strategy

●○○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

BAE Systems secures $16M DPA funding to
expand US radiation-hardened microelectronics
production.

#12 Adv. Polyimide Mat. Research
●●●○

○
●●●○

○
●●●○

○
●●○○

○
●●●○

○
Advanced polyimide materials offer lightweight,
radiation/UV resistance for space systems.

#13
STM Rad-Hard Logic
Chip

New
Product

●●○○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

STMicroelectronics unveils LEOAC00PT-D, a
rad-hard logic chip for LEO satellites (50 krad(Si)
TID).
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#14
Firefly Mars Heat
Shield

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

NASA awards Firefly Aerospace $13M subcontract
for 2028 Mars helicopter heat shield
manufacturing.

#15
BAE Endura
Microchip

New
Product

●●○○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

BAE Systems' Endura radiation-hardened
microchip passes testing for
classified/missile-defense satellites.

#16
KIST Multi-Shield
Comp.

Research
●●●●

●
●○○○

○
●●●●

○
●●○○

○
●●●○

○

KIST develops ultra-thin, flexible, 3D-printable
composite for simultaneous EM and neutron
shielding.

#17
Teledyne Space
Camera

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

Teledyne Digital Imaging US unveils high-res
space camera (Emerald 67M CMOS) via SDL
licensing.

#18
Teledyne Investor
Focus

Corporat
e

Strategy

●○○○
○

●●●●
●

●●●○
○

●●○○
○

●●●●
●

Investors eye Teledyne Technologies' AI
software, radiation-hardened space chips, and
MEMS expansion.

#19
DARPA Rads to
Watts

Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

●

DARPA selects 7 projects for 'Rads to Watts'
program to develop radioisotope power for
extreme environments.

#20
Roman Telescope
Launch

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

NASA's Roman Space Telescope launch
preparations proceed for August 30+ Falcon
Heavy liftoff.

#21
Microchip Rad-Hard
Gen.

New
Product

●●○○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

Microchip Technology unveils DSA504RT, a
radiation-hardened 6-output programmable clock
generator.

#22
BHEL Solar Panel
Export

Corporat
e

Strategy

●●○○
○

●●●●
●

●●●○
○

●●●●
○

●●●●
○

India's BHEL supplies space-grade solar panels
for ISRO's first satellite export to EADS-Astrium
(Europe).

#23
NASA/SBA
Investment

Corporat
e

Strategy

●○○○
○

●●●●
●

●●●●
○

●●○○
○

●●●●
●

NASA/SBA launch initiative to attract billions in
private investment to strengthen US space
industrial base.

#24
Space LiinTech
Pharma

Research
●●●○

○
●●○○

○
●●●○

○
●●○○

○
●●●○

○

Space LiinTech (SK) secures Starlab payload
space for AI-driven microgravity pharmaceutical
research.

#25
NASA SLS Graphite
DB

Research
●●○○

○
●●●○

○
●●●○

○
●●●●

○
●●●●

●

NASA/MSFC partners with SRI to develop
materials database for SLS propulsion graphite
throat materials.

#26 JAXA Reusable RV-X
Corporat

e
Strategy

●●●○
○

●●○○
○

●●●●
○

●●○○
○

●●●●
○

JAXA to test reusable rocket 'RV-X' for 2030s
deployment, validating guidance, landing,
materials.

#27
China Long
March-10B

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
●

●●●○
○

●●●●
●

China successfully lands Long March-10B first
stage, pioneering reusable rocket tech, cutting
launch costs.

#28 CubeSat X-Ray Polar. Research
●●●○

○
●○○○

○
●●○○

○
●●●●

●
●●○○

○

Preprint details dual-satellite coordinated soft
X-ray polarimetry CubeSat electronics system
design.

#29 SpaceX Starmind AI1
Corporat

e
Strategy

●●●●
○

●●●○
○

●●●●
○

●●○○
○

●●●●
●

SpaceX reveals Starmind AI1 satellite details,
leveraging Starlink V3 tech for orbital AI
computing.

#30 Vivaldi Antenna 5G Research
●●●○

○
●●○○

○
●●●○

○
●●●●

●
●●●○

○

MDPI unveils corrugated Vivaldi antenna for 5G
CubeSat comms, validating enhanced
bandwidth/polarization.

#31
Google/Nvidia Orbital
DC

Corporat
e

Strategy

●●●●
○

●●○○
○

●●●●
●

●●○○
○

●●●●
●

Google Cloud & Nvidia accelerate orbital data
center initiatives to address Earth's AI compute
limits.

#32
CAS Space
Kinecore-2

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●●
○

●●○○
○

●●●●
○

China's CAS Space successfully tests reusable
Kinecore-2 rocket engine, advancing commercial
launch.
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#33
SpaceX Starship
Raptor

Corporat
e

Strategy

●●○○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

SpaceX hot-fires all six Raptor engines on
Starship Ship 40, paving way for 13th test flight.

#34
LambdaVision
Retinas

Research
●●●●

●
●●○○

○
●●●●

○
●●●○

○
●●●●

●

LambdaVision manufactures artificial retinas in
microgravity on ISS, achieving superior
uniformity/performance.

#35
Auburn/NASA Dry
ANM

Research
●●●●

○
●●○○

○
●●●○

○
●●●○

○
●●●●

●

Auburn/NASA demonstrate inkless 'Dry ANM'
electronics printing in microgravity for in-space
manufacturing.

#36
China Long March
10B

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
●

●●●○
○

●●●●
●

China's Long March 10B achieves first
orbital-class booster landing and recovery at sea.

#37 Auxilium Bioprinting Research
●●●●

●
●●○○

○
●●●●

○
●●●○

○
●●●●

●

Auxilium Biotechnologies pioneers space
bioprinting on ISS, producing kidney, liver
tissues, neural implants.

#38
NASA Lunar
Contracts

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

NASA contracts Astrobotic, Intuitive Machines,
Firefly for lunar cargo; explores 'PROMISE'
nuclear rover.

#39
Axiom Brain
Organoids

Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

●

Axiom Space advances brain organoid research in
microgravity on ISS for neurodegenerative
disease modeling.

#40
Artemis Lander
Delays

Market
Overview

●○○○
○

●●●○
○

●●●●
○

●●○○
○

●●●●
●

Former NASA Administrator raises concerns over
Artemis lunar lander program amid SpaceX/Blue
Origin delays.

#41 FAA Starship Invest.
Corporat

e
Strategy

●○○○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

FAA demands accident investigation from SpaceX
after Starship Flight 12 soft landing failure.

#42
StarCloud NVIDIA
H100

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
●

●●●○
○

●●●●
○

StarCloud One deploys NVIDIA H100 GPUs in
orbit; China/India accelerate space-based AI data
centers.

#43
Eascra Cartilage
Scaf.

Research
●●●●

●
●●○○

○
●●●●

○
●●●○

○
●●●●

●

Eascra Biotech improves cartilage regeneration
scaffolds in microgravity: 10x stem cell binding,
3x GAG.

#44
NASA CAPSTONE
Mission

Corporat
e

Strategy

●●○○
○

●●●●
●

●●●○
○

●●●●
○

●●●●
●

NASA's CAPSTONE completes extended lunar
mission, establishes cost-effective tech demo
platform.

#45
Teledyne Space
Camera

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

Teledyne Digital Imaging US unveils
space-qualified high-res camera with Emerald™
67M CMOS via SDL.

#46
NASA Lunar
Industrial

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●●
●

●●○○
○

●●●●
●

NASA aims for sustained lunar presence by 2032,
envisions Moon as industrial hub for space solar
power.

#47 Orbital AI Satellites
Corporat

e
Strategy

●●●●
○

●●○○
○

●●●●
●

●●○○
○

●●●●
●

Startup Orbital plans 100,000 AI data center
satellites; SpaceX Gen 3 also filed, intensifying
space AI race.

#48
NASA ISRU
Excavator

Research
●●●○

○
●●○○

○
●●●●

○
●●●●

○
●●●●

●

NASA's lunar base plan progresses with
successful testing of ISRU Pilot Excavator 'IPEx'
for regolith.

#49 Artemis III Replan
Corporat

e
Strategy

●○○○
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

Artemis II sets lunar distance record, but lander
delays force Artemis III replan to LEO docking
tests.

#50
China Long March
10B

Corporat
e

Strategy

●●●●
●

●●●○
○

●●●●
●

●●●○
○

●●●●
●

China achieves world's first controlled sea
recovery of Long March 10B first stage via net
capture.

#51
City Labs BOHR
CubeSat

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

City Labs launches first FAA-approved commercial
nuclear-powered satellite (BOHR CubeSat) with
tritium battery.
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#52 Std. Tech Moon Base Research
●●●○

○
●●○○

○
●●●●

○
●●○○

○
●●●●

●

Standard Technology develops moon base tech
integrating lunar regolith 3D printing and ISRU to
cut costs.

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

❶ Is your launch strategy resilient to China's reusability leap?
China's Long March 10B's successful first-stage recovery, especially via net capture (#50), signals a drastic
reduction in launch costs. How quickly can US/EU launch providers (e.g., SpaceX, ArianeGroup) match this cost
efficiency, or will they lose market share in commercial and strategic launches?

❷ How will orbital AI data centers disrupt your semiconductor roadmap?
With Google/Nvidia accelerating orbital data centers (#31) and startups like Orbital planning 100,000 AI
satellites (#47) using COTS chips with software-defined radiation tolerance (#10, #08), does your investment
in traditional radiation-hardened chips remain viable, or will COTS become the new standard for LEO AI?

❸ Are you leveraging microgravity for next-gen biomanufacturing?
Breakthroughs in space bioprinting (Auxilium #37) and artificial retina manufacturing (LambdaVision #34)
demonstrate microgravity's unique advantages for high-quality biological products. What is your strategy to
explore or invest in space-based R&D; and manufacturing for pharmaceuticals, regenerative medicine, or
advanced materials?

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 →

ChinaRL

OrbitalAIBioSpace

NucPowerLunarBase RadHard

AdvMat

ArtemisD

Item Quadrant ↑ Opportunity ↓ Threat

● ChinaRL Threat — Launch market share

● OrbitalAI Critical New compute market Tech leadership loss

● BioSpace Opp. Novel therapies —

● NucPower Opp. Deep space power —

● LunarBase Opp. Lunar economy —

● RadHard Critical Niche components COTS disruption
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● AdvMat Opp. Lighter spacecraft —

● ArtemisD Threat Agile suppliers Mission delays
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Deep Dive ① ― China's Reusable Rocket Breakthrough
#50 | 2026/07/10 | Global Times | Tech Novelty●●●●● Proximity●●●○○ Market Impact●●●●● Data
Reliability●●●○○ US/EU Relevance●●●●●

China's Long March 10B rocket achieved a world-first controlled sea recovery of its first stage using a net
capture system during its maiden flight. This innovative method signifies a major breakthrough in low-cost,
high-capacity reusable rocket technology, poised to drastically boost China's space access capabilities and
commercial space industry competitiveness.

The net capture system, distinct from vertical landings with legs, potentially simplifies landing accuracy and
allows for lighter booster designs. This technology aims to shorten re-use cycles and achieve rapid launch
turnaround times, facilitating economical and high-frequency space transportation for large-scale satellite
constellations and future deep-space missions.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The claim of a 'world's first' net capture for an orbital-class
booster is significant and appears realistic given China's rapid advancements. The technical
barrier for US/EU competitors is not just replicating the net capture but integrating it into
existing or planned reusable architectures while maintaining cost-effectiveness and reliability.
[Opportunity] for US/EU materials & component suppliers to develop lighter, more durable
structures for reusability. [Threat] for US/EU launch providers as China gains a competitive
edge in launch costs and frequency. Immediate action: [Strategy] Evaluate China's long-term
launch cost projections and potential market disruption by Q4 2026. [R&D;] Assess feasibility
of net capture or alternative recovery methods for next-gen US/EU launchers by Q1 2027.

Deep Dive ② ― Commercial Nuclear Power for Space
#51 | 2026/07/09 | Space Daily | Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○ Data
Reliability●●●○○ US/EU Relevance●●●●●

City Labs successfully launched its BOHR CubeSat, the first FAA-approved commercial spacecraft to carry a
tritium-based betavoltaic nuclear power source. This 'NanoTritium micropower source' offers long-duration
operation in deep space and lunar night, independent of solar power, revolutionizing energy storage and
exploration.

The betavoltaic technology directly converts tritium decay's beta particles into electricity via semiconductors.
This compact, reliable power source is ideal for low-power sensors, communication devices, and security
systems in environments lacking sunlight, such as lunar polar regions and deep space, where solar panels are
insufficient.
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▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The FAA approval and successful launch of a commercial
nuclear power source are realistic and a major milestone. The technical barrier remains scaling
power output for larger payloads while maintaining safety and miniaturization. [Opportunity]
for US/EU OEMs & device manufacturers to integrate these long-duration power sources into
new deep-space probes, lunar rovers, and small satellites. [Threat] is minimal, primarily a
competitive advantage for early adopters. Immediate action: [R&D;] Investigate integration of
betavoltaic power for next-gen autonomous systems by Q4 2026. [Business Dev] Explore
partnerships with City Labs or similar nuclear battery developers for future product lines by Q1
2027.
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Deep Dive ③ ― Space Bioprinting for Regenerative Medicine
#37 | 2026/07/09 | Business Wire | Tech Novelty●●●●● Proximity●●○○○ Market Impact●●●●○ Data
Reliability●●●○○ US/EU Relevance●●●●●

Auxilium Biotechnologies successfully bioprinted kidney, liver tissues, and neural implants on the ISS,
marking the first time three distinct tissue types were printed in a single mission. This demonstrates
microgravity's advantage in promoting uniform cell distribution and accelerating cell biology research, crucial
for future terrestrial regenerative medicine.

On Earth, gravity-induced cell sedimentation compromises tissue uniformity. Microgravity eliminates this,
allowing for more precise and complex tissue architectures. This has vast potential for advanced in vitro
models for drug screening, elucidating disease mechanisms, and eventually for organ transplantation,
creating high-quality biological tissues difficult to achieve on Earth.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The claims of superior uniformity and successful bioprinting of
multiple tissue types in microgravity are highly realistic, building on known microgravity
effects. The key technical barrier is scaling production and ensuring long-term viability and
functionality of these tissues post-return to Earth. [Opportunity] for US/EU biotechnology firms
to leverage microgravity for novel drug discovery, regenerative medicine, and advanced
biomaterial manufacturing. [Threat] is low, but early movers will gain significant IP and market
advantage. Immediate action: [R&D;] Establish internal teams to monitor space
biomanufacturing advancements and assess potential applications for existing product lines by
Q4 2026. [Business Dev] Explore collaborations with commercial space station operators (e.g.,
Axiom, Starlab) for microgravity research access by Q1 2027.

Other Notable Articles
#01 TU Berlin's 'SpaceBox' Li-S Battery Achieves Over 300 Wh/kg, Doubling Satellite Energy Density (Modern Mechanics 24)
Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●○

EU research on Li-S batteries promises to double satellite energy density, reducing mass and launch costs.

#10 Google Research Validates COTS Chip Radiation Tolerance for LEO AI Computing, Supporting SpaceX's Commercial Hardware Strategy (36�
(36Kr))
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●○

Google validates COTS chips for LEO AI, challenging traditional rad-hardened chip necessity and lowering
space computing costs.

#47 Startup Orbital Unveils Ambitious Plan for 100,000 AI Data Center Satellites in Space; SpaceX Gen 3 Satellites Also Filed (Times of India)
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●●

Ambitious US startup plans 100,000 AI data center satellites, intensifying the global race for orbital AI
infrastructure.

#46 NASA Aims for Sustained Lunar Presence by 2032, Envisions Moon as Industrial Hub with In-Situ Space Solar Power Satellite Manufacturing
(Newsweek)
Tech Novelty●●●○○ Proximity●●○○○ Market Impact●●●●●

NASA's vision for a sustained lunar presence by 2032 includes the Moon as an industrial hub for space solar
power manufacturing.

#40 Former NASA Administrator Raises Concerns Over Artemis Lunar Lander Program Amid SpaceX and Blue Origin Delays (Space)
Tech Novelty●○○○○ Proximity●●●○○ Market Impact●●●●○
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Delays in commercial lunar lander development pose significant risks to NASA's Artemis program timeline
and goals.
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Recommended Actions This Week

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

▍Immediate (this week)
• [Strategy] Initiate competitive analysis of China's reusable launch capabilities (Long March 10B) and
its impact on global launch market share.

• [Procurement] Review current and future reliance on traditional radiation-hardened microelectronics
versus emerging COTS solutions for space applications.

• [R&D;] Begin preliminary assessment of microgravity's potential for enhancing existing
biomanufacturing processes or novel material synthesis.

▍Short-term (1 month)
• [Executive] Schedule a cross-functional workshop to evaluate the strategic implications of orbital AI
data centers and COTS chip adoption for space computing.

• [Business Dev] Identify potential partnerships or investment opportunities in commercial space power
solutions, particularly nuclear (e.g., betavoltaic) technologies.

• [R&D;] Develop a roadmap for integrating advanced materials (e.g., Li-S batteries, nanocomposites)
into next-generation satellite and spacecraft designs.

▍Medium-long term (quarter+)
• [Strategy] Formulate a long-term strategy for participation in the lunar economy, focusing on ISRU,
lunar base construction, and space solar power initiatives.

• [Legal/IP] Conduct a comprehensive IP landscape analysis in space biomanufacturing and orbital AI
computing to identify key players and potential licensing opportunities.

• [Procurement] Diversify supply chain for critical space components, considering both traditional
rad-hard and COTS suppliers, while managing risk.
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#01 TU Berlin's 'SpaceBox' Li-S Battery Achieves Over
300 Wh/kg, Doubling Satellite Energy Density

OVERVIEW

The Technical University of Berlin (TU Berlin) and partners are developing 'SpaceBox,'

a lithium-sulfur battery system that promises to double satellite energy storage

density to over 300 Wh/kg. This breakthrough aims to significantly reduce satellite

mass and launch costs, enhancing mission flexibility. The project focuses on meeting

stringent space-grade safety and reliability standards while delivering a lightweight,

efficient power solution for future space applications.

Published July 02, 2026  Modern Mechanics 24  Germany



IN DEPTH

Key Findings

The Technical University of Berlin (TU Berlin), in collaboration with its partners, is
spearheading the development of 'SpaceBox,' a novel lithium-sulfur (Li-S) battery system
designed to dramatically improve energy storage for satellites. This next-generation
battery is projected to achieve an energy density exceeding 300 Wh/kg, effectively
doubling the performance of current lithium-ion counterparts. This advancement holds
profound implications for reducing satellite mass and, consequently, launch costs,
thereby expanding the design possibilities for future space missions.

Technical Details

Lithium-sulfur batteries are a promising candidate for next-generation energy storage
due to their high theoretical energy density, which significantly surpasses that of lithium-
ion technology. Sulfur, being abundant and cost-effective, makes Li-S batteries an
attractive option. However, their application in space necessitates overcoming challenges
related to long cycle life, resilience to extreme temperature fluctuations, and radiation
tolerance. The SpaceBox project addresses these hurdles through the integration of
innovative electrolyte, electrode materials, and packaging solutions. The goal is to
develop a lightweight, efficient, and highly reliable power system that can withstand the
harsh conditions of the space environment, ensuring sustained performance for critical
missions.

Background & Industry Context

Satellites currently rely predominantly on lithium-ion batteries for power generation and
storage, but these systems present inherent limitations in energy density. Given that
satellite launch expenses are directly proportional to mass, minimizing battery weight
has always been a critical engineering objective. High-energy-density batteries like
SpaceBox are poised to enable larger payloads, extended mission durations, and
enhanced capabilities for a wide range of space vehicles, including Earth observation,
communication satellites, and deep-space probes. This technological leap promises to
bolster both the economic viability and technical flexibility of satellite development and
operation, fundamentally altering the calculus for space missions.



Future Outlook

The SpaceBox project is currently in an active development phase, with prototype testing
underway. A crucial next step involves in-orbit demonstration, which will be instrumental
in validating the technology's readiness for widespread adoption. Should this lithium-
sulfur battery technology prove successful, it stands to revolutionize the broader space
industry, paving the way for more capable and cost-effective missions. In an era of
burgeoning small satellite constellations, such a breakthrough in energy storage could
be a decisive factor in competitive differentiation and market leadership, unlocking new
paradigms for orbital operations.

Source: https://modernmechanics24.com/post/tu-berlin-spacebox-satellite-batteries/
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#02 Teledyne e2v Validates Radiation Hardness of 10-
bit, 12.8 GSps Ka-band ADC for Space and Defense

OVERVIEW

Teledyne e2v Semiconductors announced successful radiation testing for its

EV10AS940, a 10-bit, 12.8 GSps Ka-band analog-to-digital converter (ADC). This

validation confirms the ADC's robustness for space-grade satellite and defense

applications operating in harsh radiation environments. The achievement reinforces

Teledyne e2v's position as a key provider of high-reliability space electronics crucial

for data integrity and long operational lifespans in orbit.

Published July 02, 2026  everything RF  USA



IN DEPTH

Key Findings

Teledyne e2v Semiconductors has announced the successful qualification of its high-
performance analog-to-digital converter (ADC), the EV10AS940, against stringent
radiation hardness standards essential for space applications. This 10-bit, 12.8
Gigasamples per second (GSps) Ka-band ADC has been specifically engineered for
satellite communication and defense systems, and its recent validation firmly establishes
its high reliability as a truly space-grade component.

Technical Details

The EV10AS940 boasts the capability to convert wideband Ka-band (26.5–40 GHz)
signals into digital data, making it ideally suited for next-generation satellite
communication systems demanding high-throughput data processing. Radiation
hardness testing rigorously simulates the effects of charged particles and
electromagnetic radiation encountered in space, evaluating resistance to Single Event
Effects (SEE) and Total Ionizing Dose (TID). The successful qualification of the EV10AS940
guarantees data integrity and stable, long-term operation even under these extreme
conditions. This level of performance is paramount for sensitive defense applications and
scientific missions requiring extended operational lifespans without compromise.

Background & Industry Context

The burgeoning space industry necessitates electronic components with ever-increasing
performance and reliability. The expansion of Low Earth Orbit (LEO) constellations and
the intensification of deep-space exploration efforts are accelerating the demand for
semiconductor components with exceptionally high radiation tolerance. Where
conventional Commercial Off-The-Shelf (COTS) parts are insufficient, specialized firms
like Teledyne e2v provide indispensable space-grade solutions. The radiation hardness
validation of the EV10AS940 directly contributes to extending satellite operational
lifetimes and significantly improving mission success rates across the board.



Strategic Significance & Outlook

The successful radiation hardness validation of the EV10AS940 positions Teledyne e2v to
further strengthen its competitive edge in the high-reliability space electronics market.
This will likely accelerate its adoption in high-bandwidth applications leveraging the Ka-
band, including advanced communication satellites, Earth observation platforms, and
missile defense systems. Moving forward, the company is expected to continue
developing products aimed at even higher performance, miniaturization, and seamless
integration into more complex systems, thereby contributing significantly to the ongoing
evolution of the space industry and enabling more ambitious extraterrestrial endeavors.

Source: https://www.everythingrf.com/browse/space-qualified-components
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#03 VCU Develops Lightweight, Flexible Boron Nitride
Coating for Artemis Astronaut Radiation Protection

OVERVIEW

Virginia Commonwealth University (VCU) Professor Arvind Agarwal has developed a

lightweight, flexible boron nitride-based radiation-resistant coating to protect Artemis

astronauts on lunar missions. This novel material effectively absorbs neutron radiation

and offers abrasion resistance against micrometeoroids and space debris. Test

samples are currently exposed on the International Space Station, with performance

analysis slated for August upon their return to Earth.

Published July 08, 2026  GRPVA.com - Greater Richmond Partnership  USA



IN DEPTH

Key Findings

A research team led by Professor Arvind Agarwal at Virginia Commonwealth University
(VCU) has developed an innovative radiation-resistant coating designed to protect
astronauts during future lunar missions under the Artemis program. This new coating,
based on lightweight and flexible boron nitride (BN), effectively absorbs neutron
radiation and simultaneously provides abrasion resistance against impacts from
micrometeoroids and orbital debris.

Technical Details

The developed boron nitride-based coating leverages its unique composition and
structure to deliver high shielding capabilities, particularly against neutron radiation.
Neutron radiation constitutes one of the primary health risks faced by astronauts on the
lunar surface and in deep space, potentially leading to DNA damage and increased
cancer risk. While conventional radiation shielding materials are often heavy and
inflexible, this new coating achieves both lightness and flexibility, making it potentially
suitable for easy application to spacecraft structures and spacesuit exteriors.
Furthermore, its abrasion resistance enhances astronaut safety against high-velocity
impacts from micrometeoroids and space debris. Currently, test samples of this material
are deployed on the International Space Station (ISS) for real-world space environment
evaluation, with detailed performance analysis anticipated after their return to Earth in
August 2026.

Background & Industry Context

NASA's Artemis program aims to return humans to the Moon and establish a sustainable
lunar presence by the late 2020s. However, the lunar environment, lacking Earth's
protective atmosphere and strong magnetosphere, constantly exposes astronauts to
space radiation (galactic cosmic rays and solar particle events) and micrometeoroid
threats. Shielding astronauts from these harsh conditions is a paramount challenge for
enabling long-duration missions. Professor Agarwal's research offers a potentially cost-
effective and practical solution to this challenge, representing a vital technology for
enhancing the safety of future crewed deep-space exploration endeavors.



Strategic Significance & Outlook

The results from the ISS validation tests will be a critical step toward the practical
implementation of this radiation-resistant coating. If successful, the material could be
adopted for Artemis lunar landers, habitat modules, and next-generation spacesuits.
Beyond lunar applications, this technology holds promise for Mars human missions and
for improving the durability of Earth-orbiting satellites, among other space applications.
The development of lightweight, multifunctional protective materials is essential for
expanding the frontiers of human space exploration, and Professor Agarwal's research
has the potential to significantly contribute to this goal.

Source: https://www.grpva.com/news/radiation-resistant-coating-developed-by-vcu-engineer-will-
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#04 Radiation Tolerant SerDes Chip Market for LEO
Satellite Constellations Accelerates, Driven by
Microchip Technology and Others

OVERVIEW

This article provides an overview of a market research report published by

Semiconductor Insight. The market for radiation-tolerant SerDes chips in Low Earth

Orbit (LEO) satellite constellations is rapidly expanding due to the critical need for

data integrity and operational longevity in harsh radiation environments. Key players
driving this market include Microchip Technology, Infineon Technologies,

STMicroelectronics, Texas Instruments, Analog Devices, and Broadcom, all delivering

innovative solutions for high-throughput inter-satellite links.

Published July 02, 2026  Semiconductor Insight  Global



IN DEPTH

Overview of the Report

This article provides an overview of a market research report published by
Semiconductor Insight.

This market research report focuses on the radiation-tolerant SerDes
(Serializer/Deserializer) chip market for Low Earth Orbit (LEO) satellite constellations. The
report analyzes key growth drivers, technological challenges, and strategic trends among
major market participants. While the specific study period is not detailed, it describes the
market conditions as of 2026 and provides future outlooks.

Key Research Findings

The rapid deployment of Low Earth Orbit (LEO) satellite constellations is dramatically
increasing the demand for radiation-tolerant SerDes chips.

These chips are essential components for ensuring data integrity and extending
system operational lifetimes within the harsh radiation environments of LEO.

Leading companies driving this market include Microchip Technology, Infineon
Technologies, STMicroelectronics, Texas Instruments, Analog Devices, and Broadcom.

These firms are providing innovative, specialized SerDes solutions for high-
throughput inter-satellite links, contributing significantly to the development of next-
generation space communication infrastructure.

Technological innovation is concentrated on achieving lower power consumption,
miniaturization, and higher data transfer rates, thereby enhancing satellite
performance and cost-efficiency.

About the Publishing Company

Semiconductor Insight is a firm dedicated to providing market research and analysis
specific to the semiconductor industry. The company offers deep insights into
technology trends, market sizing, competitive landscapes, and strategic directions of key
players, assisting semiconductor-related businesses in their decision-making processes.

Source: https://semiconinsights.wordpress.com/2026/07/02/what-is-driving-the-radiation-tolerant-
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#05 Nanocomposite Polymers Enhance Gamma
Radiation Tolerance, Enabling Polymer Materials for
Extreme Space Environments

OVERVIEW

Advanced polymeric materials are being developed to withstand high-energy gamma

radiation in nuclear environments, a strategically crucial development for emerging

fields including space exploration. Research focuses on understanding radiation-

induced degradation mechanisms at the molecular level and designing polymer
architectures with inherent radiation stability. Nanocomposite polymer systems are

being developed by incorporating nanofillers and nanoparticles, significantly

enhancing radiation shielding and mechanical properties, promising extended

reliability and lifespan in extreme environments like space.

Published July 02, 2026  AllMind AI News  Global



IN DEPTH

Key Findings

The development of polymeric materials capable of withstanding high-energy gamma
radiation in nuclear environments is advancing rapidly, holding strategic importance for
extreme applications, including space exploration. Researchers are gaining a deeper
understanding of molecular-level radiation-induced degradation mechanisms in
polymers, using this knowledge to design novel polymer architectures with intrinsic
radiation stability.

Technical Details

Specifically, the development involves incorporating nanofillers and nanoparticles into
polymer matrices to create nanocomposite polymer systems. For instance, the addition
of carbon nanotubes (CNTs), boron nitride nanotubes (BNNTs), or metal oxide
nanoparticles (e.g., graphene oxide, titanium dioxide) has shown synergistic
improvements in both radiation shielding capabilities and mechanical properties, such as
tensile strength, stiffness, and impact resistance. These nanostructures act as scattering
and absorption sites for radiation, mitigating damage from processes like polymer chain
scission and crosslinking. Further research also explores optimizing polymer crystalline
structures and molecular orientation to enhance radiation stability. Such advanced
polymeric materials are expected to find wide-ranging applications in spacecraft
structural components, electronic protective casings, and spacesuit fabrication.

Background & Industry Context

Space is an environment exposed to more severe radiation than any on Earth, causing
materials in spacecraft and probes to degrade rapidly, significantly impacting mission
longevity. Gamma rays and high-energy particles are primary culprits, breaking chemical
bonds in polymeric materials and diminishing their mechanical strength and electrical
properties. Consequently, highly radiation-tolerant materials are indispensable for
realizing long-duration space missions and constructing more reliable space
infrastructure. This research also has implications for other radiation-intensive
environments, such as nuclear power facilities and medical radiation equipment,
suggesting a broad cross-sector impact.



Strategic Significance & Outlook

Continued advancements in nanocomposite polymer technology will significantly
contribute to reducing spacecraft weight and enhancing their durability. In the future,
this technology could evolve into self-healing, radiation-tolerant polymers or material
systems capable of in-situ manufacturing in space. These advancements promise to
improve the sustainability and flexibility of space missions, paving the way for ambitious
goals like lunar base construction and Mars exploration. Researchers aim to further refine
the design principles of radiation-tolerant polymers to deliver practical solutions that
balance performance with cost-efficiency.

Source: https://eureka.patsnap.com/report-which-polymeric-materials-withstand-gamma-radiation-in-
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#06 City Labs' 'BOHR Satellite' with Tritium Nuclear
Battery Reaches Orbit for First Time, Enabling Power in
Sunless Environments

OVERVIEW

Florida startup City Labs successfully launched its first commercial nuclear power

source, the BOHR satellite, into orbit. The satellite is powered by a tritium 'nuclear

battery,' marking a critical first step towards enabling machinery in environments

lacking sunlight, such as the Moon's permanently shadowed regions. Utilizing
betavoltaic technology, the battery converts beta particles from tritium decay directly

into electricity via semiconductors, providing decades of continuous operation.

Published July 08, 2026  TNW  USA



IN DEPTH

Key Findings

City Labs, a Florida-based startup, has successfully launched its first commercial satellite,
the 'BOHR satellite,' powered by the company's proprietary tritium-based 'nuclear
battery.' This groundbreaking achievement signals the dawn of a new era for long-
duration, stable power supply in extreme environments where solar power is unavailable,
pushing the boundaries of autonomous space operations.

Technical Details

The core of the BOHR satellite's nuclear battery is its betavoltaic technology. This
innovative approach harnesses the low-energy beta particles (electrons) emitted during
the radioactive decay of tritium, an isotope of hydrogen, by directly converting them into
electrical energy through semiconductor materials. This process is inherently stable, less
susceptible to external radiation interference, and operates independently of solar
illumination. This makes it an ideal power source for challenging environments such as
the Moon's permanently shadowed regions and deep-space exploration missions, where
solar energy is highly constrained. City Labs' battery is remarkably compact, requires no
recharging like chemical batteries, and offers an exceptionally long operational lifespan
of several decades, governed by tritium's half-life of approximately 12.3 years. This
dramatically enhances the reliability and autonomy of long-duration space missions.

Background & Industry Context

Power supply has consistently been one of the greatest challenges in space exploration.
Traditional combinations of solar panels and chemical batteries proved insufficient for
environments like the Moon's permanently shadowed regions, characterized by extreme
cold and complete lack of sunlight, or for extended deep-space missions. Historically,
radioisotope thermoelectric generators (RTGs) using plutonium-238 have been employed
for deep-space probes, but they face challenges in manufacturing costs, supply chain,
and radioactive material management. Tritium nuclear batteries, while lower in power
output than RTGs, are significantly smaller, safer, and offer potential application across a
wider range of platforms, including small satellites, lunar rovers, and sensor networks.
City Labs' recent success represents a major commercialization milestone in this critical
field.



Strategic Significance & Outlook

The in-orbit performance validation of the BOHR satellite will serve as a crucial testbed
for the maturity of tritium nuclear battery technology. Based on data gathered from this
mission, City Labs will likely further optimize its battery design and performance,
targeting adoption in future lunar landers, exploration rovers, and as auxiliary power for
space stations. If established, this technology is expected to accelerate the realization of
diverse space missions, including resource exploration in lunar polar regions,
astrophysical research, and extending the lifespan of Earth observation satellites,
contributing to the overall advancement of the space industry. Crucially, small, long-
lasting autonomous power sources will be indispensable components for building next-
generation space infrastructure.

Source: https://thenextweb.com/news/city-labs-bohr-first-commercial-nuclear-power-space

Collected: July 10, 2026 | Automated Research System (Gemini API)

https://thenextweb.com/news/city-labs-bohr-first-commercial-nuclear-power-space


#07 SpaceX Starship Adopts 18,000 Hexagonal TPS
Tiles to Disperse Thermal Stress and Enhance
Reusability

OVERVIEW

SpaceX Starship's Thermal Protection System (TPS) features approximately 18,000

hexagonal tiles, explained as a groundbreaking engineering solution. This design

efficiently disperses extreme thermal stress and mechanical loads during atmospheric

re-entry, significantly reducing crack risk. The hexagonal geometry allows for minimal
gaps on complex curved surfaces, providing superior structural stability and enabling

rapid replacement for reusability. This tiling approach is critical for Starship's

ambitious reusability goals.

Published July 02, 2026  NEXTUS Executive Space Materials Series (YouTube)  USA



IN DEPTH

Key Findings

The Thermal Protection System (TPS) of the SpaceX Starship, which incorporates
approximately 18,000 hexagonal tiles, has been highlighted as an innovative engineering
solution. This design is crucial for efficiently dispersing the extreme thermal stresses and
mechanical loads encountered during atmospheric re-entry, thereby maintaining the
vehicle's structural integrity and substantially reducing the risk of cracking. This design
choice is fundamental to maximizing the reusability and operational efficiency of the
Starship.

Technical Details

The Starship's TPS is covered with specialized ceramic composite tiles designed to shield
the vehicle from the high-temperature plasma generated during re-entry. The hexagonal
shape of these tiles offers several significant engineering advantages. First, hexagons are
an optimal geometric shape for covering not only flat surfaces but also complex curved
surfaces, such as those of the Starship, with minimal gaps and high efficiency. This
minimizes thermal intrusion pathways and maximizes tile packing density. Second, the
hexagonal arrangement allows for uniform distribution of mechanical loads and thermal
stresses among the tiles. This is critically important for preventing stress concentrations
caused by rapid temperature changes and aerodynamic pressures during re-entry,
thereby mitigating the risk of tile damage or detachment. Third, hexagons facilitate
stable structural formation between adjacent tiles while allowing individual tiles to move
independently, making them more accommodating to stress from thermal expansion
and contraction. Finally, the modular nature of hexagonal tiles means that if damaged,
they can be quickly replaced individually, significantly reducing maintenance time and
costs associated with Starship's reusability objectives.



Background & Industry Context

Reusable space transport systems are key to drastically reducing the cost of accessing
space and enabling sustainable space exploration and development. SpaceX's Starship
aims to be the largest fully reusable rocket ever built, and its success hinges on its
thermal protection system. The Space Shuttle, a predecessor in reusability, incurred
immense time and cost for its thermal shield tile maintenance, which proved a significant
barrier to its operational reusability. The Starship's hexagonal tile design represents a
novel approach to this historical challenge, streamlining the manufacturing, installation,
inspection, and replacement processes, potentially shaping the future of space
transportation.

Strategic Significance & Outlook

The performance of the Starship's TPS will be continuously evaluated through upcoming
orbital test flights. If the hexagonal tile design performs as expected, it could establish a
new standard for reusable spacecraft design. The success of this technology would be a
pivotal step towards realizing SpaceX's ambitious vision of routine space travel, human
settlement on the Moon and Mars, and the construction of large-scale orbital
infrastructure. Furthermore, the insights gained from this material engineering and
structural design could find applications in other aerospace domains and sectors
requiring extreme environment durability.

Source: https://www.youtube.com/watch?v=iU8MfTQ3QvM
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#08 SpaceX's AI1 Satellite Design Leverages Starlink V3
Components, Mitigating Radiation with Software-
Defined Fault Tolerance for Orbital AI

OVERVIEW

In the burgeoning space AI race, SpaceX's AI1 satellite design makes a significant

technological gamble by foregoing traditional radiation-hardened processors.

Instead, it leverages commercial accelerators from Starlink V3 components, ensuring

radiation tolerance through software-defined fault tolerance. This approach focuses
on cost-effective orbital computing, challenging the necessity for expensive custom

radiation-hardened chips and potentially revolutionizing space AI infrastructure's

scalability and cost-efficiency.

Published July 02, 2026  The Sequence  USA



IN DEPTH

Key Findings

In the burgeoning artificial intelligence (AI) competition in space, SpaceX has adopted an
innovative approach for its AI1 satellite design. Rather than relying on traditional, costly
radiation-hardened processors, the company is betting on commercial off-the-shelf
(COTS) accelerators, with their radiation tolerance ensured through software-level fault
tolerance. This represents a significant technological gamble with the potential to
dramatically alter the economics and scalability of in-orbit computing.

Technical Details

SpaceX's AI1 satellites are designed to reuse bus technology and components from its
Starlink V3 satellites, including solar cells, inter-satellite laser links, and general
commercial parts. Historically, space missions have mandated specialized, radiation-
hardened chips—designed and manufactured through bespoke processes—to prevent
malfunctions and failures of electronic components in the harsh radiation environment
of space. However, these chips suffer from high development costs and often lag behind
the performance of cutting-edge terrestrial counterparts. SpaceX's strategy involves
using high-performance commercial accelerators, compensating for their inherent
radiation vulnerability with software-based redundancy, Error Correcting Codes (ECC),
watchdog resets, and other fault tolerance mechanisms. This approach allows software to
manage transient soft errors caused by radiation, thereby ensuring the overall reliability
and operational continuity of the system.

Background & Industry Context

The application of AI in the space industry is diverse, encompassing real-time analysis of
Earth observation data, autonomous operation of satellite constellations, space robotics,
and decision support for deep-space exploration. These applications demand high
computational power and data processing capabilities. Yet, the cost and performance
constraints of radiation-hardened chips have historically hindered the widespread
adoption of space AI. SpaceX's strategy mirrors terrestrial IT infrastructure: deploying
affordable, high-performance COTS components at scale and ensuring reliability through
software. This has the potential to drastically reduce the cost of computational resources
in space, enabling a broader range of AI applications to be executed in orbit. This could
represent a paradigm shift in the evolution of space AI infrastructure.



Strategic Significance & Outlook

The success of SpaceX's AI1 satellite design could profoundly impact mainstream space
AI hardware design. If this software-centric approach proves effective for long-duration
orbital operations, other space companies and agencies may adopt similar strategies.
This would lower the cost and improve the accessibility of AI computing in space,
opening new frontiers in space data utilization and satellite autonomy. In the long term,
it is conceivable that large-scale AI processing capabilities, akin to orbital data centers,
could be built in space, forming a 'space AI ecosystem' that integrates with terrestrial AI
infrastructure.

Source: https://thesequence.substack.com/p/the-sequence-opinion-888-everything

Collected: July 10, 2026 | Automated Research System (Gemini API)

https://thesequence.substack.com/p/the-sequence-opinion-888-everything


#09 NASA Advances Vertical Solar Array Technology
(VSAT) and Radiation-Hardened Flight Computers for
Lunar Missions

OVERVIEW

NASA is actively progressing Vertical Solar Array Technology (VSAT) and advanced

radiation-hardened flight computers to support long-duration crewed and robotic

lunar missions. VSAT is designed for autonomous deployment and retraction on

uneven terrain, aiming to provide continuous power in the challenging lunar
environment. Radiation-hardened flight computers are also crucial for ensuring the

safety and resilience of lunar operational systems, representing key advancements in

space avionics.

Published July 06, 2026  NASA  USA



IN DEPTH

Key Findings

NASA is vigorously pursuing the development of several critical lunar technologies,
including groundbreaking Vertical Solar Array Technology (VSAT) and advanced
radiation-hardened flight computers, to enable future long-duration crewed and robotic
missions to the Moon. These technologies are indispensable for ensuring the continuous
power supply and robust information processing capabilities required for sustained lunar
activities.

Technical Details

Vertical Solar Array Technology (VSAT) is specifically engineered to address unique
challenges of the lunar surface, particularly the low sun angles encountered at the poles.
This system deploys its arrays vertically to efficiently generate power even when sunlight
is incident at near-horizontal angles. VSAT is also designed for autonomous deployment,
retraction, and repositioning to accommodate uneven lunar terrain, guaranteeing a
stable power supply for lunar bases and exploration rovers. Concurrently, NASA is
intensely focused on developing radiation-hardened flight computers. The lunar surface,
lacking Earth's protective atmosphere and magnetosphere, is constantly exposed to high
levels of radiation from galactic cosmic rays and solar particle events. This radiation can
cause soft errors and permanent damage to electronic components. Radiation-hardened
flight computers utilize specialized materials, design architectures, and redundancy
techniques to maintain high reliability and computational capability under these harsh
conditions, enabling safe system integration and operation for lunar exploration.



Background & Industry Context

NASA's Artemis program ultimately aims to return humans to the Moon and establish a
sustainable lunar presence. Achieving this goal necessitates robust power generation,
communication, navigation, and infrastructure capable of withstanding extreme
environments. Traditional technologies have proven insufficient for supporting long-
duration and widespread lunar operations. Innovative power solutions like VSAT are
crucial for resource exploration in lunar polar regions and the construction of permanent
bases, while radiation-hardened flight computers will play a central role in ensuring the
autonomy, data processing capabilities, and safety of lunar probes and astronauts. These
technological developments are also foundational for the growth of a lunar economy
and preparation for crewed missions to Mars.

Strategic Significance & Outlook

The development of VSAT and radiation-hardened flight computers significantly expands
the possibilities for long-term lunar habitation and scientific exploration. Moving
forward, these technologies are planned for integration into various Artemis missions
following extensive validation testing in the lunar environment. VSAT, in particular, will
be critical for missions targeting the exploration and utilization of water ice at the lunar
poles. Moreover, more powerful and robust flight computers will enhance the orbital
processing capabilities for AI-driven autonomous systems and complex scientific
experiments, further advancing future space exploration. These technological strides are
set to accelerate humanity's push into deep space, using the Moon as a vital stepping
stone.

Source: https://www.nasa.gov/lunar-surface-technology/
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#10 Google Research Validates COTS Chip Radiation
Tolerance for LEO AI Computing, Supporting SpaceX's
Commercial Hardware Strategy

OVERVIEW

Google Research has demonstrated that commercial off-the-shelf (COTS) HBM

memory and core computing chips can achieve sufficient radiation tolerance for

extreme Low Earth Orbit (LEO) conditions. Rigorous 67MeV proton beam

experiments, combined with software-level fault tolerance like ECC and watchdog
resets, obviate the need for costly custom radiation-hardened chips. This validation

provides strong scientific backing for SpaceX's strategy to deploy affordable, high-

performance commercial components in its AI1 satellites for advanced in-orbit AI

computing.

Published Published July 09, 2026  36氪 (36Kr)  China



IN DEPTH

Key Findings

Google's research reveals that commercial off-the-shelf (COTS) components, particularly
High Bandwidth Memory (HBM) and general-purpose core computing chips, can indeed
achieve sufficient radiation tolerance for the harsh conditions of Low Earth Orbit (LEO).
This groundbreaking discovery directly challenges the long-held industry belief that
costly, custom radiation-hardened chips are essential for space missions. Critically, these
findings provide robust support for SpaceX's AI1 satellite strategy, which seeks to
harness commercial components for cost-effective, in-orbit AI processing.

Technical Details

Google's study employed rigorous radiation testing, utilizing a 67MeV proton beam to
assess the resilience of terrestrial HBM memory and modern core computing chips
within a simulated space environment. The results underscore that these COTS chips not
only possess inherent capabilities to withstand certain radiation events but, more
significantly, can achieve high reliability even under extreme space conditions when
augmented by software-level fault tolerance mechanisms. These mechanisms include
Error Correcting Codes (ECC) and watchdog resets, which enable the detection and
correction of transient soft errors induced by radiation, thereby ensuring continuous
system operation. This innovative approach circumvents the traditional trade-offs of high
cost and performance limitations inherent in conventional radiation-hardening
processes, paving the way for deploying more powerful computing resources in space.



Background & Industry Context

Historically, radiation tolerance has been a paramount concern for semiconductor
devices in the space industry, necessitating the widespread adoption of specialized,
costly radiation-hardened chips. However, the rapid proliferation of small satellite
constellations and the escalating demand for in-orbit data processing—for Earth
observation, communications, and AI applications—have driven a critical need for more
affordable, higher-performance computing power. Projects such as SpaceX's Starlink and
Starmind (AI1 satellites) demand the rapid and cost-effective deployment of vast
numbers of satellites, rendering the utilization of COTS components an indispensable
strategy for their realization. Google's research findings provide crucial scientific
substantiation for the technical feasibility of this COTS-based approach, which is poised
to catalyze a paradigm shift in hardware selection across the space industry.

Strategic Significance & Outlook

The demonstrated radiation tolerance of COTS chips, validated by Google's research, is
set to profoundly reshape the future of space computing. SpaceX intends to further
validate this approach at scale through its AI1 satellite constellation; its anticipated
success is likely to inspire adoption across other space companies and national space
agencies. This breakthrough will accelerate the realization of orbital data centers,
enabling complex AI workloads, real-time analytics, and the development of entirely
novel space services. From a long-term perspective, a substantial reduction in space
hardware procurement costs is expected, which will democratize access to space and
foster significant growth across the entire space economy.

Source: https://eu.36kr.com/en/p/3886961848597253
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#11 BAE Systems Secures $16M DPA Funding to
Expand Radiation-Hardened Microelectronics
Production in the US

OVERVIEW

BAE Systems has been awarded $16 million from the U.S. Defense Production Act

(DPA) Title III fund to significantly expand its domestic production of radiation-

hardened microelectronics (RHM). This critical investment aims to revitalize the

company's RH45 Storefront, strengthening the U.S. defense semiconductor supply
chain by supporting reliable chip manufacturing. RHM components are essential for

missile, space, and strategic systems, making this funding vital for national security.

Published July 08, 2026  ExecutiveGov  USA



IN DEPTH

Key Findings

BAE Systems has announced that it has secured a significant $16 million in funding from
the U.S. Department of Defense's (DoD) Defense Production Act (DPA) Title III program.
This investment is earmarked to substantially enhance the company's domestic
production capabilities for radiation-hardened microelectronics (RHM). Specifically, the
funds will be used to revitalize BAE Systems' RH45 Storefront, thereby contributing to the
strengthening of the high-reliability semiconductor supply chain for the U.S. defense
industry.

Technical Details

Radiation-hardened microelectronics (RHM) are indispensable components for missile
systems, spacecraft, and other strategic defense platforms. These systems demand
reliable operation even in extreme radiation environments where conventional
commercial chips would inevitably fail. RHM achieves enhanced resilience against Total
Ionizing Dose (TID) and Single Event Effects (SEE) through specialized material selection,
design methodologies (e.g., Silicon-on-Insulator, Triple Modular Redundancy), and
manufacturing processes. BAE Systems' RH45 Storefront is a dedicated facility for
producing these specialized chips, and with this new investment, its production
equipment will be upgraded and capacity expanded. This ensures a faster supply of
high-performance RHM, directly supporting the realization of advanced defense
technologies.

Background & Industry Context

In the current geopolitical landscape, securing a robust and resilient domestic
semiconductor supply chain is one of the highest priorities for U.S. national security.
Mission-critical systems, particularly in the space and defense sectors, must be
safeguarded from geopolitical risks, cyberattacks, and potential supply chain
vulnerabilities. The DPA Title III fund was established precisely to foster and strengthen
domestic production capabilities for such critical technologies. This funding to BAE
Systems is thus a strategic move by the U.S. to enhance its self-sufficiency in radiation-
hardened semiconductors, reducing reliance on external sources and enabling the stable
advancement of vital national programs like missile defense and space exploration.



Strategic Significance & Outlook

This $16 million infusion of capital will not only boost BAE Systems' RHM production
capacity but also yield positive impacts across the entire U.S. defense semiconductor
ecosystem. The augmented production capability will guarantee the supply of more
advanced and reliable microelectronic components required for next-generation missile
systems, space surveillance satellites, and deep-space exploration missions. This is an
indispensable element for maintaining U.S. technological superiority and accelerating
innovation in the space and defense domains. In the long term, this initiative is also
expected to serve as a model for strengthening domestic supply chains in other critical
technology sectors.

Source: https://www.executivegov.com/articles/bae-systems-dow-funding-rhm-production
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#12 Advanced Polyimide Materials like Imiditex and
Tormed Unlock New Space System Applications with
Lightweight, Radiation, and UV Resistance

OVERVIEW

Advanced polyimide materials are being developed for new applications in space

systems, with products like Imiditex offering lightweight, radiation, and UV resistance.

Tormed provides highly transparent films for satellite thermal control and solar

energy systems. These materials, validated in harsh space environments, contribute to
lightweight, thermally stable, and vibration-resistant system designs, accelerating the

evolution of space technology.
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IN DEPTH

Key Findings

Advanced polyimide materials are pioneering new application domains within space
systems, garnering significant attention for their ability to meet stringent requirements
such as lightweight construction, thermal stability, and resistance to radiation and UV
exposure. Specifically, products like Imiditex and Tormed are opening novel possibilities
in areas previously challenging to address, including satellite thermal control and solar
energy systems.

Technical Details

Polyimides have long been utilized in aerospace for their exceptional thermal stability,
mechanical strength, and chemical resistance. However, next-generation space missions,
particularly long-duration deep-space exploration and operations in extreme
environments, demand even higher performance. Advanced polyimide materials address
these challenges through precise molecular structure design and the incorporation of
nano-composite technologies. For instance, Imiditex achieves high resistance to the
harsh radiation (especially high-energy particles) and intense ultraviolet (UV) exposure of
space, despite its lightweight nature. This enables its application in spacecraft structural
components, electronic packaging, or as composite layers in spacesuits. Meanwhile,
Tormed is being developed as a highly transparent film with intrinsic thermal control
properties, holding the potential to enable more efficient thermal management and
propulsion systems when applied to satellite thermo-optical surfaces or solar sails. These
materials are undergoing rigorous performance validation against space-specific harsh
conditions, including vacuum, extreme temperature cycles, vibration, and micro-debris
impacts.



Background & Industry Context

The space industry is entering a new phase marked by the proliferation of small
satellites, increased deep-space exploration, and the conceptualization of in-orbit
manufacturing. These evolutions impose new demands on materials science.
Conventional materials face limitations in terms of weight, durability, and cost,
constraining mission scope and sustainability. The development of advanced polyimide
materials aims to break these constraints, enabling the design of higher-performance,
longer-lasting, and more cost-efficient space systems. Lightweighting directly translates
to reduced launch costs, while enhanced environmental resistance extends mission
success rates and operational periods. These materials are poised to become
foundational technologies supporting the expansion of the space economy.

Strategic Significance & Outlook

Advanced polyimide materials are expected to see accelerated adoption in space
systems over the next few years. Anticipated applications include thermal control
systems for small satellite constellations, insulation for deep-space probes, and precise
optical components for next-generation space telescopes and sensor arrays. In the long
term, these material technologies hold the potential to provide solutions for more
complex challenges, such as the construction of lunar and Martian habitation modules,
the realization of self-assembling structures in space, and even space debris mitigation.
Continued research and development in this area will be key to unlocking further
frontiers in the space industry.

Source: https://engineerlive.com/how-advanced-polyimide-materials-are-targeting-new-applications-
space-systems/
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#13 STMicroelectronics Unveils LEOAC00PT-D, a
Radiation-Hardened Logic Chip for LEO Satellites with
50 krad(Si) TID and SEL-Free Performance

OVERVIEW

STMicroelectronics has introduced 'LEOAC00PT-D,' a radiation-hardened logic chip

designed for Low Earth Orbit (LEO) space applications. This 4-channel, 2-input NAND

gate chip withstands a Total Ionizing Dose (TID) of 50 krad(Si) and is Single Event

Latch-up-free (SEL-free). Furthermore, its low outgassing properties ensure high
reliability and long-term stability for LEO satellite electronic systems, meeting

stringent operational requirements in the space environment.
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IN DEPTH

Key Findings

STMicroelectronics has unveiled 'LEOAC00PT-D,' an innovative radiation-hardened logic
chip specifically engineered for Low Earth Orbit (LEO) space applications. This 4-channel,
2-input NAND gate chip boasts a high Total Ionizing Dose (TID) tolerance of 50 krad(Si)
and, critically, guarantees Single Event Latch-up-free (SEL-free) performance. This
significantly enhances the reliability and long-term operational stability of electronic
systems in LEO satellites.

Technical Details

The LEOAC00PT-D incorporates specialized manufacturing processes and design
techniques to cope with the harsh radiation environment of space. The 50 krad(Si) TID
tolerance indicates the chip's ability to resist functional degradation from cumulative
radiation exposure, ensuring its longevity in extended LEO missions. Of particular
importance is its SEL-free characteristic. SEL is a catastrophic short-circuit phenomenon
induced by high-energy particle strikes on semiconductor devices, potentially leading to
device destruction or mission failure. By completely eliminating the risk of SEL, the
LEOAC00PT-D offers unparalleled reliability for mission-critical systems. Additionally, low
outgassing properties are a crucial requirement in space, as outgassed materials from
electronic components can contaminate optical instruments and degrade system
performance. The LEOAC00PT-D meets all these requirements, contributing to the
construction of high-performance and robust electronic systems for next-generation LEO
satellites.



Background & Industry Context

In recent years, the space industry has been undergoing a significant transformation
driven by the rapid expansion of LEO satellite constellations like Starlink. LEO satellites
operate in closer proximity to Earth, enabling lower communication latency and
providing global broadband services and Earth observation data. However, the LEO
environment, particularly when passing through parts of the Van Allen belts, still exposes
satellites to considerable radiation. Therefore, electronic components aboard LEO
satellites demand both high performance and robust radiation tolerance. Dedicated
radiation-hardened chips like the LEOAC00PT-D are indispensable for addressing these
challenges, extending satellite operational lifespans, and enabling more stable service
provision.

Strategic Significance & Outlook

The introduction of the LEOAC00PT-D marks a significant step for STMicroelectronics in
strengthening its leadership in the space-grade semiconductor market. This chip is
expected to be adopted in a wide range of applications within LEO constellations,
including data processing, control systems, and communication modules. In the future,
such radiation-hardened logic chips are likely to be integrated into more complex
processors and memories, contributing to advancements in in-orbit AI processing and
autonomous operational capabilities. STMicroelectronics is expected to continue
developing diverse radiation-hardened products in line with the growth of the LEO
satellite market, enhancing the reliability and performance of space infrastructure. This
will serve as foundational technology supporting the further development of the space
economy.

Source: http://www.mjdic.com/news-read-id-6430.html

Collected: July 10, 2026 | Automated Research System (Gemini API)

http://www.mjdic.com/news-read-id-6430.html


#14 NASA Awards $13M Subcontract to Firefly
Aerospace for 2028 Mars Helicopter Heat Shield
Manufacturing

OVERVIEW

NASA's Jet Propulsion Laboratory (JPL) has signed a $13 million subcontract with

Firefly Aerospace to build the aeroshell (heat shield and backshell) for the 2028

SkyFall Mars helicopter mission. This aeroshell is critical for protecting the SkyFall

spacecraft during the extreme heat of Mars atmospheric re-entry. Designed at
Firefly's Gloworks lab and leveraging advanced composite manufacturing, it will

contribute to the safety and success of future Mars exploration.
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IN DEPTH

Key Findings

NASA's Jet Propulsion Laboratory (JPL) has awarded a $13 million subcontract to Firefly
Aerospace for the manufacturing of the aeroshell (comprising both the heat shield and
backshell) for the upcoming 2028 SkyFall Mars helicopter mission. This contract
represents a crucial step in providing essential technology to protect the SkyFall
spacecraft during the most perilous phase of its journey: atmospheric re-entry into Mars.

Technical Details

The aeroshell serves as the primary defensive layer, shielding the internal spacecraft and
helicopter payload from the thousands of degrees of plasma generated when entering
the Martian atmosphere at high velocities. Firefly Aerospace will design and manufacture
this aeroshell at its Gloworks lab, utilizing advanced composite materials, such as carbon
composites. These materials are specially formulated to withstand extreme thermal,
aerodynamic, and impact loads. The heat shield itself will be covered with ablative
materials designed to absorb and dissipate heat, thereby maintaining the payload within
safe temperature limits. This technology will be optimized for the novel mission
requirements of a Mars helicopter, building upon proven designs and materials science
knowledge gained from previous Mars missions, including Mars Pathfinder and the Mars
Science Laboratory.

Background & Industry Context

In Mars exploration missions, the Entry, Descent, and Landing (EDL) phase, involving the
aeroshell and parachute system, has consistently been the most technically challenging
and high-risk stage. The SkyFall Mars helicopter is a pioneering mission aiming to
demonstrate aerial mobility capabilities for future Martian exploration. Its success will
establish an indispensable technological foundation for subsequent crewed Mars
missions and more complex robotic explorations. NASA's collaboration with private
companies like Firefly Aerospace reflects the trend of commercialization in the space
industry, a strategy where government agencies leverage the innovative technologies
and efficient manufacturing capabilities of the private sector to accelerate mission
objectives. For Firefly Aerospace, this is an excellent opportunity to showcase its
technical prowess and reliability on a significant NASA mission.



Strategic Significance & Outlook

Under this contract, Firefly Aerospace will accelerate the manufacturing of the aeroshell
in preparation for the 2028 launch. The success of the aeroshell is directly linked to the
success of the SkyFall Mars helicopter, profoundly influencing the feasibility of aerial
mobility in future Mars exploration. Should SkyFall successfully fly on Mars, it would
change the paradigm of Mars exploration, enabling broader and more detailed scientific
investigations. Furthermore, this contract symbolizes the dawn of an era where private
companies play a larger role in NASA's deep-space missions, expected to foster
technological innovation and competition across the entire space industry.

Source: https://gagadget.com/en/717848-nasa-contracts-firefly-aerospace-to-build-the-heat-shield-for-
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#15 BAE Systems' Endura Radiation-Hardened
Microchip Passes Rigorous Testing for Classified and
Missile-Defense Satellites

OVERVIEW

BAE Systems' Endura computing chip has successfully passed rigorous radiation

testing for classified satellite and missile-defense applications. This radiation-

hardened processor significantly enhances onboard computing capabilities,

addressing a critical bottleneck for high-value government space payloads. Its
qualification is particularly vital for missile-defense satellites operating in harsh

radiation environments, such as Medium Earth Orbit and beyond.
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IN DEPTH

Key Findings

BAE Systems' high-performance, radiation-hardened computing chip, 'Endura,' has
successfully cleared the stringent radiation testing required for classified satellite
programs and missile defense applications. This critical milestone addresses a long-
standing bottleneck for high-value government space payloads that demand reliable
onboard computing capabilities in the unforgiving environment of space.

Technical Details

The Endura chip is specifically engineered to withstand space-specific radiation effects,
namely Total Ionizing Dose (TID) and Single Event Effects (SEE). These effects can cause
malfunctions, data corruption, and even permanent damage to spacecraft electronics.
The Endura's design integrates specialized semiconductor process technologies with
circuit-level redundancy and error correction mechanisms, ensuring data integrity and
system operational continuity even in high-radiation intensity regions like Medium Earth
Orbit (MEO) and Geostationary Orbit (GEO). Its successful qualification objectively
validates that this chip can deliver reliable performance in long-duration missions and
mission-critical defense applications.

Background & Industry Context

The importance of space assets in modern military and intelligence gathering continues
to grow, driving increased demand for highly functional and robust space-grade
electronics. Missile defense satellites, in particular, require advanced onboard data
processing capabilities to monitor vast areas and quickly track and identify threats. These
satellites often operate in higher orbits with more severe radiation exposure, making
radiation-hardened processors a decisive factor in their performance and reliability.
Achieving technological breakthroughs in this domain by leading defense contractors
like BAE Systems is crucial for maintaining the space-domain superiority within U.S.
national security strategy.



Strategic Significance & Outlook

The successful radiation testing of the Endura chip significantly enhances the market
competitiveness of BAE Systems' radiation-hardened computing solutions. This will likely
accelerate its adoption in sensitive government programs and missile defense systems,
contributing to the construction of next-generation space defense infrastructure. In the
future, this technology is expected to serve as a foundation for deploying more complex
AI processing capabilities in orbit, fostering advancements in space-based intelligence,
surveillance, and reconnaissance (ISR) and autonomous space systems. This marks a vital
step towards establishing and maintaining technological leadership in the space domain.

Source: https://keeptrack.space/space-brief/space-brief-2026-07-07
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#16 KIST Develops Ultra-Thin, Flexible 3D-Printable
Composite for Simultaneous Electromagnetic and
Neutron Radiation Shielding

OVERVIEW

The Korea Institute of Science and Technology (KIST) has unveiled an ultra-thin,

flexible, and 3D-printable composite material capable of simultaneously shielding

both electromagnetic waves and neutron radiation. This innovative material, a blend

of single-walled carbon nanotubes (SWCNT) and boron nitride nanotubes (BNNT),
exhibits superior electromagnetic interference (EMI) shielding and a high neutron

attenuation coefficient. It offers the potential to provide lightweight, multifunctional

protection for spacecraft, nuclear facilities, medical devices, and defense applications,

significantly reducing system bulk and complexity.
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IN DEPTH

Key Findings

A research team at the Korea Institute of Science and Technology (KIST) has successfully
developed an ultra-thin, flexible, and 3D-printable composite material that can
simultaneously and effectively shield against both electromagnetic waves and neutron
radiation. This groundbreaking, multi-functional material holds the potential to
revolutionize lightweighting in spacecraft, enhance safety in nuclear facilities, protect
medical devices, and improve performance in defense applications.

Technical Details

The developed composite material is based on a unique blend of single-walled carbon
nanotubes (SWCNT) and boron nitride nanotubes (BNNT). SWCNTs, known for their
excellent electrical conductivity, effectively absorb and reflect electromagnetic waves,
providing robust electromagnetic interference (EMI) shielding. BNNTs, on the other hand,
contain boron isotopes (typically boron-10) that efficiently capture neutrons, exhibiting a
high neutron attenuation coefficient. By combining these two nanomaterials, the
researchers achieved composite shielding capabilities that were previously challenging
with single materials. Despite being ultra-thin, this material possesses excellent
mechanical strength and flexibility, and can withstand extreme temperature variations
and deformation. Its 3D printability is a significant advantage, allowing for easy
integration into complex shapes or existing structures, thus offering customized
shielding solutions.



Background & Industry Context

In modern advanced technological systems, particularly in aerospace, nuclear, medical,
and defense sectors, protecting sensitive electronics and human personnel from
electromagnetic interference and radiation is a pressing challenge. Conventional
shielding materials are often heavy, bulky, and typically effective against only one type of
threat. This has historically led to complex system designs, increased weight, and higher
costs. The multi-functional composite material developed by KIST offers a
groundbreaking solution to these challenges. By combining lightweight properties with
multi-functionality, it can enhance spacecraft payload capacity, simplify nuclear facility
designs, and enable the miniaturization and increased safety of medical devices. This
technology directly addresses the growing global needs for enhanced security and
technological innovation.

Strategic Significance & Outlook

The ultra-thin, multi-functional composite material announced by KIST is anticipated to
find widespread application across various industries due to its versatility and high
performance. In the near term, its most promising applications include protecting
spacecraft electronics, serving as external structural materials for satellites, and
integration into next-generation spacesuits. Long-term prospects include its use in lunar
base construction materials, protective layers for Mars exploration vehicles, safety
barriers in nuclear facilities, and even as wearable radiation protective gear. Through
continuous research and development aimed at reducing production costs and
improving scalability, this composite material has the potential to revolutionize the
design and operation of technological systems in extreme environments, further
expanding the scope of human activities.
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#17 Teledyne Digital Imaging US Unveils High-
Resolution Space Camera with Emerald 67M CMOS
Sensor via SDL Licensing Agreement

OVERVIEW

Teledyne Digital Imaging US has introduced a high-resolution, space-qualified camera

under an intellectual property licensing agreement with Space Dynamics Laboratory

(SDL). This new camera integrates Teledyne's Emerald 67M CMOS image sensor with

SDL's advanced sensor electronics technology. This collaboration is expected to
significantly enhance capabilities for diverse customer needs in space situational

awareness, Earth observation, and national security applications.
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IN DEPTH

Key Findings

Teledyne Digital Imaging US has launched a high-resolution, space-qualified camera,
leveraging a strategic intellectual property licensing agreement with the Space Dynamics
Laboratory (SDL). This innovative camera, integrating Teledyne's high-performance
Emerald 67M CMOS image sensor with SDL's advanced sensor electronics technology, is
set to establish new standards for mission-critical applications such as space situational
awareness, Earth observation, and national security.

Technical Details

At its core, the newly announced space-qualified camera features Teledyne's Emerald
67M CMOS image sensor. This sensor is renowned for its combination of high resolution
and low noise characteristics, capable of capturing crisp images across a wide dynamic
range. The integration with SDL's sensor electronics technology ensures stable
performance and reliability even in the extreme conditions of space. Crucially, radiation
tolerance, operation across a wide temperature range, and robustness against vibration
and shock are indispensable requirements for space missions. This camera system is
designed to provide unparalleled image data for applications demanding high resolution
and reliability, such as tracking minute space debris, detailed surveillance of Earth's
surface, or military reconnaissance. The collaboration with SDL represents a significant
technical breakthrough in integrating high-performance commercial off-the-shelf (COTS)
sensors into rugged, space-grade systems.

Background & Industry Context

The space industry is rapidly expanding across Earth observation, communications, and
space security sectors, leading to a dramatic increase in demand for high-resolution,
high-reliability imaging technology. Particularly with the proliferation of small satellite
constellations, there is a growing need for smaller, lower-power, yet high-performance
cameras. The partnership between Teledyne and SDL addresses these market needs,
aiming to shorten development cycles and improve cost-efficiency by combining their
respective expertise. Space cameras of this caliber provide crucial data for protecting
commercial and governmental space assets, monitoring global environmental changes,
and enhancing national security.



Strategic Significance & Outlook

This high-resolution space camera, based on the Emerald 67M CMOS sensor, is expected
to significantly enhance space situational awareness (SSA) capabilities. This is essential
for advanced space traffic management and mitigating the threat posed by space debris.
In Earth observation, it will enable more detailed data provision across diverse
applications, including agriculture, weather forecasting, disaster management, and urban
planning. Furthermore, for national security missions, it will introduce new capabilities in
surveillance, reconnaissance, and early warning systems. Teledyne Digital Imaging US is
anticipated to continue leveraging this technology to deliver innovative imaging
solutions that meet the demands of the space industry, solidifying its leadership in
accelerating space technology evolution.

Source: https://www.01net.it/teledyne-introduces-emerald-67m-based-space-camera-enabled-by-sdl-
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#18 Investors Eye Teledyne Technologies' AI-Driven
Software, Radiation-Hardened Space Chips, and MEMS
Expansion Strategies

OVERVIEW

Teledyne Technologies' announcement of expanded AI-driven Prism Ground ISR

software, radiation-hardened space-grade semiconductors, and MEMS manufacturing

capabilities has captured investor attention. The successful radiation test results for

Teledyne e2v's EV10AS940, in particular, solidify the company's standing in high-
reliability space electronics. These strategic moves are poised to meet growing

demand in defense and aerospace, boosting future growth prospects.

Published July 06, 2026  Simply Wall St  USA



IN DEPTH

Key Findings

Teledyne Technologies has garnered significant attention from the investment
community following its announcement of key strategic initiatives: the expansion of its
AI-driven Prism Ground ISR (Intelligence, Surveillance, and Reconnaissance) software,
radiation-hardened space-grade semiconductors, and Micro-Electro-Mechanical Systems
(MEMS) manufacturing capabilities. These moves signal the company's intent to solidify
its competitive edge in the rapidly growing defense, aerospace, and industrial markets.

Technical Details

Teledyne's multifaceted strategy involves several interconnected components. First, the
AI-driven Prism Ground ISR software is designed to extract actionable insights from vast
amounts of data and accelerate decision-making processes, which is particularly valuable
in defense and intelligence sectors. Second, the expansion of radiation-hardened space-
grade semiconductors is underscored by Teledyne e2v's successful radiation testing of its
EV10AS940 ADC. This high-reliability chip is critical for mission-critical applications
operating in extreme space environments, such as satellites, spacecraft, and missile
systems. Lastly, the expansion of MEMS manufacturing capacity addresses the rising
demand for sensors, actuators, and other miniaturized devices, finding applications
across aerospace, medical, and industrial IoT sectors. These technologies are
complementary, enhancing the overall value proposition of Teledyne's integrated
solutions.

Background & Industry Context

As the global security landscape grows more complex and the space economy expands
at an unprecedented rate, the demand for high-reliability, high-performance defense
and aerospace technologies is surging. AI is revolutionizing data processing and
decision-making efficiency, while radiation-hardened semiconductors ensure the
longevity and resilience of space infrastructure. MEMS technology enables
miniaturization, low power consumption, and high performance, providing essential
intelligence to various systems. Teledyne's strategic investments in these areas align with
major market trends, clearly indicating the company's commitment to reinforcing its
leadership position in defense, space, and industrial markets. Investors are valuing
Teledyne's strengths in these areas as catalysts for sustained growth and profitability.



Strategic Significance & Outlook

Teledyne Technologies' ongoing investments in AI, space chips, and MEMS will play a
central role in shaping its future growth trajectory. The AI-driven ISR software will
provide new capabilities to defense customers, and radiation-hardened semiconductors
will enable next-generation space missions. MEMS technology will accelerate the
proliferation of smart sensors and connected devices. Through the integration of these
technologies, Teledyne aims to establish itself not merely as a component supplier but as
a comprehensive high-performance solution provider. The company's future business
developments and technological innovations are expected to significantly contribute to
its market share expansion and revenue growth across the space defense and industrial
sectors.

Source: https://simplywall.st/stocks/us/tech/nyse-tdy/teledyne-technologies/news/how-investors-are-
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#19 DARPA Selects Seven Projects for 'Rads to Watts'
Program to Develop Radioisotope Power for Deep-Sea
and Space Environments

OVERVIEW

DARPA has selected seven innovative projects for its 'Rads to Watts' program, focused

on designing radioisotope voltaic cells to provide long-term power in extreme

environments like deep-sea and space. The program emphasizes developing

technology to directly convert radioactive decay energy into electricity via
semiconductor converters. Participating teams, including BWXT and City Labs, aim to

improve high-radiation-tolerant semiconductors and plutonium-238 power extraction

efficiency, potentially revolutionizing autonomous system power delivery.
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IN DEPTH

Key Findings

The Defense Advanced Research Projects Agency (DARPA) has selected seven promising
projects for its groundbreaking 'Rads to Watts' program. This initiative aims to design
radioisotope voltaic cells capable of providing long-duration power in extreme
environments, such as deep-sea and outer space. The program specifically focuses on
developing technology to directly convert the decay energy of radioisotopes into
electricity through semiconductor converters, holding the potential to revolutionize
power supply for autonomous systems.

Technical Details

Radioisotope voltaic cells generate electricity by directly irradiating semiconductor p-n
junctions with charged particles (electrons or alpha particles) emitted from radioactive
decay processes like beta or alpha decay. Unlike traditional radioisotope thermoelectric
generators (RTGs) which produce electricity via heat, radioisotope voltaic cells offer direct
conversion, making them generally smaller, more efficient, and longer-lasting. The seven
selected projects are concentrating on the following key technical challenges:

Development of High-Radiation-Tolerant Semiconductors: Optimizing material
science and device structures for wide-bandgap semiconductors (e.g., SiC, GaN,
diamond) to ensure long-term operation in extreme environments.

Enhancing Conversion Efficiency: Innovating semiconductor design and integration
techniques to maximize the conversion of energy from emitted radioactive particles
into electrical power.

Selection and Utilization of Radioisotopes: Investigating the optimal use of
isotopes with varying half-lives and energy outputs, such as tritium (pioneered by City
Labs), nickel-63, and plutonium-238 (researched by BWXT), with plutonium-238
expected to offer higher power outputs.

Miniaturization and Integration: Developing compact battery designs and thermal
management techniques to facilitate integration into sensors and small probes.

These technological advancements aim to realize self-contained power sources capable
of operating maintenance-free for decades.



Background & Industry Context

For deep-sea probes and long-duration space missions (lunar bases, deep-space probes,
high-orbit satellites), autonomous and highly reliable long-term power sources are
indispensable where solar power or cabled power supply is difficult or impossible.
DARPA's 'Rads to Watts' program seeks to bridge this gap, addressing U.S. national
security and scientific exploration needs. Technologies in this domain not only expand
the frontiers of space exploration but also promise wide-ranging civilian applications,
including remote sensor networks, emergency power during disasters, and implantable
medical devices. The participation of companies like City Labs, a pioneer in the small
nuclear battery market, represents a significant step towards practical implementation.

Strategic Significance & Outlook

The seven selected projects will progress from concept validation to prototype
development over the coming years. The ultimate goal is to develop practical
radioisotope voltaic cells that can supply stable power in locations where conventional
power systems are infeasible. This will unlock new possibilities in military operations,
space exploration, and scientific research, significantly enhancing human capabilities in
extreme environments. The program's success is expected to establish a new paradigm
in energy conversion technology, profoundly influencing the design of future
autonomous systems.

Source: https://www.ans.org/news/article-8185/seven-projects-selected-for-darpas-rads-to-watts/
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#20 NASA's Roman Space Telescope Launch
Preparations Proceed for August 30+ Falcon Heavy
Liftoff

OVERVIEW

NASA's Nancy Grace Roman Space Telescope launch preparations are steadily

advancing at Kennedy Space Center. Over the coming weeks, crucial final stages,

including testing of six solar array panels, inspecting observatory insulation and

thermal blankets, and propulsion tank tests, are scheduled. The launch is set for
August 30, 2026, or later, aboard a SpaceX Falcon Heavy rocket, signaling a new era

for cosmic discovery.

Published July 09, 2026  NASA  USA



IN DEPTH

Key Findings

The final preparations for NASA's Nancy Grace Roman Space Telescope are progressing
smoothly at the Kennedy Space Center in Florida. This high-performance space
observatory is set to complete its major final tests in the coming weeks and is scheduled
to embark on its journey into space aboard a SpaceX Falcon Heavy rocket on or after
August 30, 2026. This marks the beginning of a crucial mission poised to revolutionize
our understanding of dark energy and exoplanets.

Technical Details

The Roman Space Telescope is equipped with a 2.4-meter primary mirror, providing a
field of view 100 times larger than that of the Hubble Space Telescope, and is optimized
for observations in the near-infrared spectrum. The pre-launch final preparations involve
several critical steps. First, functional tests will be conducted on the six massive solar
array panels that supply power. Their deployment mechanisms in space and power
generation efficiency will be rigorously validated to ensure stable power delivery to the
telescope. Next, the insulation and thermal blankets, crucial for protecting instruments
from the extreme space environment, will undergo detailed inspection, adhering to strict
quality control standards that tolerate no minute flaws. Furthermore, preparations and
tests for filling the propellant tanks, essential for orbital maneuvering and attitude
control, will also be carried out. These processes lay the groundwork for a successful
launch and the telescope's ability to execute its planned scientific mission. The Falcon
Heavy launch, with its powerful thrust, will enable direct insertion of the Roman Space
Telescope to the L2 Lagrange point, approximately 1.5 million kilometers (about 930,000
miles) from Earth.



Background & Industry Context

The Roman Space Telescope is one of NASA's flagship missions, with primary scientific
objectives focused on unraveling the nature of dark energy, the mysterious force
accelerating the expansion of the universe, and exploring exoplanets. The telescope
carries two primary scientific instruments: the Wide Field Instrument (WFI) and the
Coronagraph Instrument, which will allow it to observe an unprecedented number of
galaxies and planetary systems simultaneously. Research into dark energy is essential for
understanding the ultimate fate of the cosmos, while exoplanet studies provide crucial
clues in the search for potential extraterrestrial life. The collaboration with SpaceX
reflects NASA's growing trend of deepening partnerships with commercial space launch
providers to execute scientific missions more efficiently and flexibly.

Strategic Significance & Outlook

The successful launch of the Roman Space Telescope will significantly expand the
frontiers of space science. Analysis of its observational data is expected to provide new
insights into the standard model of cosmology, potentially validating or refining existing
theories about the origin and evolution of dark energy. Furthermore, through the
discovery and characterization of thousands of new exoplanets, it is anticipated to
revolutionize our understanding of planet formation mechanisms and the search for
habitable worlds. This mission will also influence the design of future space observation
missions, promoting the development of more powerful and larger space telescopes. The
Roman Space Telescope is poised to be an indispensable tool for humanity's quest to
answer fundamental questions about the universe and life itself.

Source: https://science.nasa.gov/blogs/roman/2026/07/09/nasas-roman-launch-preparations-proceed/
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#21 Microchip Technology Unveils Radiation-Hardened
6-Output Programmable Clock Generator 'DSA504RT'
for Aerospace Applications

OVERVIEW

Microchip Technology has announced the 'DSA504RT,' a radiation-hardened 6-output

programmable clock generator specifically designed for aerospace and defense

timing applications. This new product enhances the company's high-reliability space

electronics ecosystem, robustly supporting reliability, integration, and long-term
certification cycles for mission-critical systems. The introduction of DSA504RT

establishes a new standard for precise timing solutions in the space and defense

industries.
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IN DEPTH

Key Findings

Microchip Technology has unveiled the 'DSA504RT,' an innovative radiation-hardened 6-
output programmable clock generator tailored for aerospace and defense timing
applications. This new product is engineered to deliver unparalleled reliability and
precise timing control for mission-critical systems operating in the extreme environment
of space.

Technical Details

The DSA504RT is specifically designed to withstand the harsh radiation environment of
space. Radiation hardness refers to the ability to prevent malfunctions and damage
caused by Total Ionizing Dose (TID) effects and Single Event Effects (SEE). This clock
generator is manufactured to ensure stable operation even when exposed to high levels
of radiation, thus guaranteeing the long-term reliability of electronic components in
aerospace systems. Its six programmable outputs allow for the generation of multiple
clock signals with different frequencies and phases, enabling flexible timing
synchronization in complex digital systems. This capability is crucial for diverse
subsystems within satellites and spacecraft, including data acquisition, communication,
and processor synchronization. By providing high-precision and low-jitter clock signals,
the DSA504RT enhances overall system performance and stability.

Background & Industry Context

In the space and defense industries, long-term device reliability is one of the most critical
requirements. Particularly in applications where precise timing is essential, such as
communication satellites, Earth observation satellites, GPS systems, and missile guidance
systems, a clock generator failure can have catastrophic consequences for an entire
mission. Conventional commercial components cannot withstand the space radiation
environment, necessitating specialized radiation-hardened parts. Companies like
Microchip Technology provide unique technology and expertise in this niche high-
reliability market. The introduction of the DSA504RT reflects Microchip's strategy to build
an integrated ecosystem of high-reliability electronics for space applications, assisting
customers in faster product qualification and market deployment.



Strategic Significance & Outlook

The announcement of the DSA504RT is significant for Microchip Technology in
strengthening its leadership in the aerospace and defense markets. This clock generator
is likely to be widely adopted as a standard timing solution in next-generation satellite
communication systems, deep-space probes, and defense infrastructure. It also signifies
Microchip's ongoing commitment to developing radiation-hardened timing solutions
with higher integration and functionality. This is expected to further enhance
computational power and data processing capabilities in space, enabling more complex
and autonomous space systems. The DSA504RT will be an indispensable component in
pioneering new frontiers in space development.

Source: https://simplywall.st/stocks/us/semiconductors/nasdaq-mchp/microchip-technology/news/the-
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#22 India's BHEL Supplies Space-Grade Solar Panels for
ISRO's First Satellite Export Project to EADS-Astrium

OVERVIEW

Bharat Heavy Electricals Limited (BHEL) of India achieved a major milestone by

manufacturing and supplying space-grade solar panels for ISRO's first satellite export

project to EADS-Astrium (Europe). The satellite, equipped with five BHEL-made panels

featuring high-efficiency Advanced Triple Junction Solar Cells, has demonstrated

satisfactory in-orbit performance. This success marks a crucial step for India to

enhance its competitiveness in the space technology export market.
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IN DEPTH

Key Findings

Bharat Heavy Electricals Limited (BHEL) in India has reached a significant milestone by
manufacturing and supplying space-grade solar panels for the Indian Space Research
Organisation's (ISRO) pioneering first satellite export project to EADS-Astrium (now part
of Airbus Defence and Space) in Europe. This remarkable achievement underscores the
increasing maturity of India's space technology industry and its growing competitiveness
in the international market.

Technical Details

The solar panels supplied by BHEL incorporate high-efficiency Advanced Triple Junction
Solar Cells (ATJSC). ATJSCs boast superior conversion efficiency compared to
conventional single- or dual-junction solar cells, as they stack three semiconductor layers
with different bandgaps to convert a broader spectrum of sunlight into electrical energy.
The satellite is equipped with a total of five BHEL-manufactured solar panels, and reports
indicate that they have performed as expected, or even better, during in-orbit operations
since launch. Space-grade solar panels are meticulously designed to withstand the harsh
space environment, including extreme temperature fluctuations, high vacuum, and
cosmic radiation, making long-term stable power supply absolutely critical. BHEL
developed products that meet these stringent requirements through rigorous quality
control and testing processes.

Background & Industry Context

The global space industry has been experiencing rapid growth in recent years, driven by
an increasing number of diverse missions across communication, Earth observation,
navigation, and scientific exploration. The international supply chain for space-grade
components and subsystems, in particular, places a premium on technological reliability
and cost-effectiveness. While ISRO has been independently developing its space
technologies for many years, this export project signifies that its technological prowess
has gained international recognition. BHEL, a prominent Indian public sector heavy
electrical equipment manufacturer, taking on this crucial role, marks a significant step for
India not only in achieving self-sufficiency in space technology but also in establishing
itself as a key exporter. This also strengthens Asia's presence as an emerging space
power.



Strategic Significance & Outlook

BHEL's success with space-grade solar panels will serve as a strong foundation for future
ISRO export projects and collaborations with other international space agencies and
companies. This achievement expands BHEL's product portfolio and demonstrates its
capability to meet the growing demand for high-efficiency, reliable power systems for
space applications globally. In the future, India's space industry is expected to play an
even more significant role in the global space economy through the export of not only
solar panels but also other space-grade components and complete systems. This will
contribute to the diversification and enhanced competitiveness of the global space
technology supply chain.

Source: https://www.bhel.com/bhel-achieves-major-landmark-supply-space-grade-solar-panels-first-

satellite-export-project-isro

Collected: July 10, 2026 | Automated Research System (Gemini API)

https://www.bhel.com/bhel-achieves-major-landmark-supply-space-grade-solar-panels-first-satellite-export-project-isro
https://www.bhel.com/bhel-achieves-major-landmark-supply-space-grade-solar-panels-first-satellite-export-project-isro


#23 NASA and U.S. Small Business Agency Launch
Initiative to Attract Billions in Private Investment to
Strengthen Space Industrial Base

OVERVIEW

NASA and the U.S. Small Business Administration (SBA) have announced a new

investment initiative to bolster America's space economy. This strategic partnership

aims to attract billions in private investment for companies developing essential

technologies, manufacturing capabilities, and supply chains for future lunar missions,
deep-space exploration, and national space priorities. Key focus areas include critical

materials, propulsion systems, advanced avionics, and nuclear power and propulsion,

accelerating growth in the space industry.
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IN DEPTH

Key Findings

NASA and the U.S. Small Business Administration (SBA) have unveiled a new joint
investment initiative aimed at strengthening the American space industrial base and
accelerating the growth of the space economy. This groundbreaking partnership seeks to
attract billions of dollars in private investment for companies that are developing the
critical technologies, manufacturing capabilities, and supply chains essential to support
lunar missions, deep-space exploration, and national strategic space priorities.

Technical Details

The initiative specifically targets investment in several key technological areas:

Critical Materials: Development of new lightweight, high-performance materials,
radiation-hardened materials, and advanced composites capable of withstanding
extreme space environments. These are crucial for spacecraft structures, thermal
control systems, and spacesuits.

Propulsion Systems: More efficient and powerful space propulsion technologies,
particularly nuclear propulsion and electric propulsion systems, enabling rapid transit
to the Moon and Mars.

Advanced Avionics: High-end electronic components that serve as the brains of
spacecraft, including radiation-hardened flight computers, autonomous navigation
systems, and AI-integrated data processing units.

Nuclear Power and Propulsion: Innovative small modular reactors and radioisotope
power systems for lunar base power supply and deep-space exploration.

Investment in these technological sectors is not merely about developing individual
components or systems but rather about integrating them to build a robust industrial
base that supports entire space missions. NASA provides technical expertise, while the
SBA helps small businesses access funding opportunities, thereby fostering innovation.



Background & Industry Context

To maintain leadership in the space sector, the United States is intensifying its strategy of
combining government-led investment with the dynamism of the private sector. In
recent years, the space economy has grown rapidly, driven by commercialization and
technological innovation, exemplified by the increase in launch services led by private
companies like SpaceX and the deployment of small satellite constellations. However,
vulnerabilities in foundational manufacturing capabilities and supply chains pose
national security concerns. The new partnership between NASA and the SBA aims to
address these challenges by supporting small businesses in particular to enter the space
industrial ecosystem and provide innovative solutions, thereby enhancing the overall
resilience and competitiveness of the U.S. space industry.

Strategic Significance & Outlook

This investment initiative is expected to have a long-term impact on the U.S. space
industry. By attracting billions in private investment, it will stimulate new technological
innovations, create high-quality jobs, and further solidify U.S. technological superiority in
space. In particular, technology development for the Artemis program, aiming to
establish a sustainable presence on the Moon, and crewed missions to Mars will be
accelerated. Furthermore, as small businesses gain increased opportunities to succeed in
this growing market, the space economy is expected to become more diverse and
vibrant. This strategy aims to serve as a successful model where government and private
sector collaboration achieve both national goals and economic growth.

Source: https://www.spaceconnectonline.com.au/nasa/7167-nasa-us-small-business-agency-launch-
investment-push-to-strengthen-space-industrial-base
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#24 South Korea's Space LiinTech Secures Starlab
Payload Space to Advance AI-Driven Microgravity
Pharmaceutical Research

OVERVIEW

South Korean space biopharmaceutical company Space LiinTech has secured payload

space aboard the Starlab commercial space station to advance AI-driven

pharmaceutical research in microgravity. This strategic agreement supports the

development of AI-enabled research and manufacturing capabilities in microgravity,
aiming to accelerate drug discovery, enhance experimental precision, and expand

international participation in the Low Earth Orbit economy. This initiative holds the

potential to revolutionize pharmaceutical research in space.

Published July 08, 2026  Starlab Space LLC  South Korea



IN DEPTH

Key Findings

Space LiinTech, a South Korea-based space biopharmaceutical company, has secured
payload space aboard the Starlab commercial space station to advance artificial
intelligence (AI)-driven pharmaceutical research in microgravity. This landmark
agreement is set to accelerate the development of AI-enabled research and
manufacturing capabilities in microgravity environments, contributing to more efficient
and precise drug development, and expanding international participation in the Low
Earth Orbit (LEO) economy.

Technical Details

Space LiinTech's planned research leverages the unique effects of microgravity on
protein crystallization, cell culture, and materials science. AI will play a central role in
designing these microgravity experiments, analyzing data, and predicting outcomes. For
example, AI can optimize conditions for growing high-quality protein crystals—a
challenge in terrestrial gravity—and accelerate the screening of novel drug candidates. It
will also analyze changes in cellular behavior under microgravity, exploring disease
models and potential applications for regenerative medicine. The Starlab commercial
space station provides the stable microgravity environment and robust infrastructure for
automated experimentation and data transmission required for such advanced research.
Space LiinTech aims for drug discovery breakthroughs impossible on Earth by
continuously optimizing AI algorithms and refining microgravity experimental protocols.

Background & Industry Context

The space environment, particularly microgravity, offers unique physical and biological
conditions unattainable on Earth, making it a valuable platform for life and materials
science research. Recent studies on the International Space Station (ISS) have
demonstrated microgravity's potential to provide new perspectives on drug discovery,
regenerative medicine, and biomaterial development. By utilizing commercial space
stations like Starlab, private companies such as Space LiinTech gain access to space-
based R&D, driving the expansion of the space economy. The integration of AI
technology dramatically enhances experimental efficiency and complexity, proving key to
maximizing the commercial value of space research.



Strategic Significance & Outlook

Space LiinTech's activities on Starlab are poised to open new frontiers in space-based
pharmaceutical development. Initial research outcomes could lead to diverse
pharmaceutical innovations, including the production of high-quality protein crystals,
identification of new therapeutic targets for intractable diseases, and optimization of
bio-manufacturing processes in space. This success is expected to encourage other
biopharmaceutical companies to pursue R&D in space, potentially leading to the
establishment of in-orbit pharmaceutical manufacturing facilities. Through this endeavor,
Space LiinTech aims to establish leadership in the biopharmaceutical sector of the space
economy, contributing to human health and the sustainability of space exploration.

Source: https://starlab-space.com/press-releases/space-liintech-reserves-payload-space-aboard-starlab-
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#25 NASA/MSFC Partners with Southern Research
Institution to Develop Materials Database for SLS
Propulsion Graphite Throat Materials

OVERVIEW

NASA Marshall Space Flight Center (MSFC) is partnering with Southern Research

Institution (SRI) to develop a materials properties database for graphite throat

materials used in the Space Launch System (SLS) propulsion systems, particularly solid

rocket boosters and booster separation motors (BSM). SRI possesses unique testing
capabilities, unreplicable elsewhere, for characterizing new grades of graphite,

providing crucial high-precision data essential for ensuring SLS safety and

performance. This collaboration contributes to enhancing the reliability of next-

generation space transport systems.
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IN DEPTH

Key Findings

NASA Marshall Space Flight Center (MSFC), in close collaboration with the Southern
Research Institution (SRI), is developing a comprehensive materials properties database
for graphite throat materials utilized in the Space Launch System (SLS) propulsion
systems. The focus is specifically on the testing and analysis of graphite materials applied
in Solid Rocket Boosters (SRBs) and Booster Separation Motors (BSMs), providing precise
data essential for ensuring the safety and performance of the SLS.

Technical Details

In the solid rocket motors of large launch vehicles like the SLS, the nozzle's throat section
is exposed to extremely high temperatures—thousands of degrees—and severe erosion
from combustion gases. To withstand this harsh environment, specialized graphite
materials are employed in the throat. SRI possesses unique testing facilities and expertise
to evaluate the properties of these graphite materials (such as thermal conductivity,
thermal expansion coefficient, mechanical strength, and erosion resistance) with
exceptional accuracy and reproducibility. Their capabilities are crucial not only for
understanding existing graphite materials in detail but also for evaluating candidate
next-generation high-performance graphites. SRI's testing capabilities are unparalleled in
their ability to accurately simulate material behavior under extreme conditions like high
temperature, high pressure, and high-velocity gas flow, thereby providing data closely
representative of real-world environments. This database will serve as indispensable
input for the design, performance prediction, and lifespan assessment of the SLS,
maximizing the reliability of the rocket during operation.



Background & Industry Context

NASA's SLS is the core human deep-space exploration rocket of the Artemis program,
serving as the foundation for returning humans to the Moon and eventually venturing to
Mars. In mission-critical systems like SLS, the reliability of every single component
dictates the overall success. Propulsion system materials, in particular, directly determine
the rocket's performance and safety, making a complete understanding of their
characteristics essential. Partnerships with research institutions like SRI represent NASA's
strategy to leverage external expertise and cutting-edge testing capabilities to meet the
highest technical requirements cost-effectively. Such collaborations also contribute to
enhancing the capabilities of the entire U.S. space industry supply chain.

Strategic Significance & Outlook

The development of the graphite throat materials properties database will significantly
impact the continuous upgrades of the SLS and the design of its future derivatives. SRI's
unique testing capabilities and expertise could also be applied to the material
development for other next-generation space propulsion systems and hypersonic
aircraft. The insights gained from this project will expand the frontiers of materials
science for high-temperature, high-pressure environments, paving new ways to improve
the safety, efficiency, and economics of space transport systems. Ultimately, it will
strengthen the essential technological foundation for accelerating humanity's push into
deep space.

Source: https://sam.gov/workspace/contract/opp/ef638175c3113ee4a26b2b72d59e2d1d/view
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#26 JAXA to Test Reusable Rocket 'RV-X' for 2030s
Deployment, Validating Guidance, Landing, and High-
Temperature Metal Material Suitability

OVERVIEW

JAXA plans to conduct launch tests of its experimental reusable rocket, 'RV-X,' aiming

for operational deployment by the early 2030s. These tests will progressively validate

guidance, landing control technologies, and the suitability of high-temperature-

resistant metal materials required during launch. This initiative marks a crucial step for
Japan to significantly reduce launch costs and enhance its competitiveness in the

reusable rocket development race, following SpaceX's lead.

Published July 10, 2026  Seoul Economic Daily  Japan



IN DEPTH

Key Findings

The Japan Aerospace Exploration Agency (JAXA) is planning launch tests for its
experimental reusable rocket, 'RV-X,' with the ambitious goal of achieving operational
reusability by the early 2030s. These tests will progressively validate key technologies,
including vehicle guidance and landing control, as well as the suitability of metal
materials capable of withstanding the extreme temperatures encountered during
atmospheric re-entry and launch. This endeavor is pivotal for dramatically reducing
Japan's space transportation costs and bolstering its global competitiveness.

Technical Details

A primary objective of the RV-X tests is to demonstrate Vertical Take-off, Vertical Landing
(VTVL) technology, where a reusable rocket launches vertically, operates in space, and
then returns to a vertical landing. This technology demands high-precision thrust control,
aerodynamic stability, and sophisticated Guidance, Navigation, and Control (GNC)
systems. Through the tests, JAXA will validate the performance of these control
algorithms and sensor systems, assessing attitude control during landing and precise
navigation to a target landing site. Furthermore, the suitability of high-temperature-
resistant metal materials is critical for maintaining the structural integrity of recovered
vehicle and engine components, which are exposed to extreme heat and pressure during
launch and re-entry. Specifically, niobium alloys, superalloys, and ceramic matrix
composites (CMCs) are being considered. The RV-X tests will evaluate how these
materials behave in actual flight environments and progressively confirm their ability to
withstand long-term reusability. Detailed analysis of material degradation mechanisms,
particularly in high-temperature zones like engine nozzles and heat shields, will inform
the development of durable designs.



Background & Industry Context

The success of SpaceX's Falcon 9 rocket has profoundly altered the cost structure of
space transportation, proving that reusable rockets can revolutionize the launch market.
Space agencies and private companies worldwide are now intensifying their focus on
developing reusable rocket technologies, leading to fierce international competition.
Japan, by developing a reusable system as the successor to its H3 rocket, aims to
enhance the competitiveness of its domestic space industry and secure autonomy in
future space activities. JAXA's RV-X project forms the core of this national strategy, laying
the foundation for future human spaceflight and addressing the diverse needs for
satellite launches.

Strategic Significance & Outlook

The success of the RV-X tests will be a decisive step towards the operational deployment
of JAXA's next-generation reusable rocket by the early 2030s. If this technology is
established, launch costs could potentially be reduced to less than one-tenth of current
figures, significantly democratizing access to space. This will foster the creation of new
space businesses, invigorate space science exploration, and increase the feasibility of
crewed missions to the Moon and Mars. Moreover, the establishment of reusable rocket
technology is a crucial factor for Japan to become a stronger player in the international
market, solidifying its position in the future space economy. JAXA's endeavor is expected
to make a significant contribution to expanding the frontiers of space and shaping
humanity's future.

Source: https://en.sedaily.com/international/2026/07/10/japan-tests-reusable-rocket-taking-on-spacex
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#27 China Successfully Lands Long March-10B First
Stage, Pioneering Reusable Rocket Technology and
Drastically Cutting Launch Costs

OVERVIEW

China has achieved a groundbreaking milestone in reusable rocket technology by

successfully recovering the first stage of its new Long March-10B rocket. This success

is a critical step for China's ambition to catch up with global leaders like SpaceX and

potentially reduce future launch costs by up to 90%. This reusable configuration can
launch up to 16,000kg payloads to Low Earth Orbit, bringing new competitiveness to

China's space program.

Published July 10, 2026  Business Insider  China



IN DEPTH

Key Findings

China has achieved a groundbreaking milestone in reusable rocket technology by
successfully recovering the first stage of its new Long March-10B rocket. This
accomplishment marks a pivotal step for China's ambitious goal of solidifying its position
as a major space power, aiming to catch up with and potentially surpass international
leaders like SpaceX. This technology holds the potential to drastically reduce launch
costs for future space missions.

Technical Details

The Long March-10B rocket is a new generation launch vehicle propelled by liquid
natural gas (LNG) and liquid oxygen (LOX), capable of launching payloads up to 16,000
kg into Low Earth Orbit (LEO) in its reusable configuration. The recent test successfully
demonstrated Vertical Take-off, Vertical Landing (VTVL) technology, where the first-stage
booster returned to Earth after reaching orbit and performed a precise vertical landing at
a designated site. This achievement necessitates highly sophisticated Guidance,
Navigation, and Control (GNC) systems, precise thrust vector control, and optimized
thermal-resistant materials and structural design. The primary advantage of reusable
rockets over expendable ones lies in their potential to significantly reduce launch costs.
China aims for up to a 90% reduction in launch costs through first-stage reusability, a
development that could fundamentally alter the economics of the entire space industry.

Background & Industry Context

Reusable rocket technology has emerged as one of the most significant innovations in
space transportation over the past decade. Since SpaceX's commercial success with its
Falcon 9 rocket, space agencies and private companies worldwide have been striving to
emulate this achievement. China is pursuing ambitious space programs, including the
construction of its space station, lunar and Mars exploration missions, and the
deployment of its own satellite constellations. Affordable and reliable space
transportation is indispensable for achieving these goals. The success of the Long
March-10B is part of China's national 'Space Dream' strategy to achieve technological
self-reliance and enhance competitiveness in the space sector, representing a crucial
move in the space race with the United States.



Strategic Significance & Outlook

The successful recovery of the Long March-10B's first stage will have an immeasurable
impact on China's space program. By further maturing this technology, China can build a
stronger foundation for future crewed missions to the Moon and Mars, the maintenance
of large-scale space stations, and the expansion of its share in the commercial satellite
launch market. The significant reduction in launch costs will make space activities more
accessible, fostering new scientific exploration and commercial opportunities. Moving
forward, China is expected to conduct further tests and development to establish full
reusability and operational reliability for the Long March-10B, solidifying its position as a
major player in the global space industry.

Source: https://www.businessinsider.com/watch-china-land-reusable-rocket-long-march-spacex-2026-7
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#28 Preprint Released on arXiv: Dual-Satellite
Coordinated Soft X-Ray Polarimetry CubeSat
Electronics System Design Detailed

OVERVIEW

A preprint has been published on arXiv detailing the design of a high-reliability

CubeSat payload electronics system for dual-satellite coordinated soft X-ray

polarimetry. This system integrates a Gas Micro-channel Pixel Detector (GMPD) and

Topmetal-L sensor as core components, forming a highly integrated, low-noise
payload hardware platform. Power management, data processing, and inter-satellite

data integration functionalities are described in detail, promising advancements in

soft X-ray astronomy research.

Published July 07, 2026  arXiv  Global



IN DEPTH

Key Findings

A detailed research paper on the design of a high-reliability CubeSat payload electronics
system for dual-satellite coordinated soft X-ray polarimetry missions has been published
on the academic preprint server arXiv. This innovative system integrates a Gas Micro-
channel Pixel Detector (GMPD) and a Topmetal-L sensor as core components, providing
a highly integrated and low-noise hardware platform specifically for soft X-ray
polarization observations.

Technical Details

The proposed CubeSat electronics system is comprised of the following key functional
blocks:

Gas Micro-channel Pixel Detector (GMPD): The primary sensor for detecting
polarization information of soft X-ray photons, characterized by high spatial
resolution and high polarization sensitivity.

Topmetal-L Sensor: A low-noise, high-speed electronic readout circuit designed to
read signals from the GMPD and perform high-precision analog-to-digital conversion.

Power Management Unit (PMU): A system for efficiently collecting power from the
solar panel array and supplying stable power to each component within the payload.
It includes overvoltage/overcurrent protection and battery charge control functions.

Data Processing Unit (DPU): A high-performance processor for real-time processing
of large volumes of data from the detector, removing unwanted noise, and extracting
polarization information. It also includes error correction capabilities.

Communication Module: A robust radio communication system for downlinking
processed scientific and telemetry data to ground stations and uplinking commands.
Inter-satellite communication functionality is also incorporated into the design to
enable coordinated observations between two satellites.



This system design is optimized to meet the stringent space-grade requirements of high
integration, low power consumption, and radiation tolerance, all within the constraints of
a small CubeSat platform, enabling complex scientific missions. Coordinated
observations by dual satellites allow for detailed polarization analysis of soft X-ray
sources, which is challenging with a single satellite, thereby deepening our
understanding of cosmic magnetic field structures and high-energy phenomena.

Background & Industry Context

Soft X-ray polarimetry is a powerful tool for unraveling the magnetic field structures and
particle acceleration mechanisms in extreme cosmic environments, such as accretion
disks around black holes, supernova remnants, neutron stars, and active galactic nuclei.
However, accurately measuring soft X-ray polarization requires highly sensitive detectors
and observations from space to avoid absorption by Earth's atmosphere. Recent
advancements in CubeSat technology have enabled the deployment of low-cost, rapid-
response space missions, allowing scientific observations previously only achievable with
large satellites to be attempted on smaller platforms. Dual-satellite coordinated
observation offers a novel observational strategy, combining spatial and temporal
resolution difficult to achieve with traditional large satellites.

Strategic Significance & Outlook

The design of this CubeSat electronics system provides a crucial technological
foundation for future soft X-ray polarimetry missions, especially for cost-effective
constellation missions. The design proposed in the preprint will be validated through
subsequent hardware development and in-orbit demonstrations. If successful, this
technology is expected to open new doors in soft X-ray astronomy, providing
groundbreaking data to deepen our understanding of high-energy cosmic phenomena
and magnetic interactions. It will also contribute to expanding the possibilities for
advanced scientific missions on small satellite platforms.

Source: https://arxiv.org/html/2607.04844v1
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#29 SpaceX Reveals Starmind AI1 Satellite Details,
Leveraging Starlink V3 Tech for Orbital AI Computing
Advancement

OVERVIEW

SpaceX has unveiled details of its AI1 satellite for the 'Starmind' AI-focused

constellation. AI1 is designed as an orbital computing node to execute large-scale AI

workloads, reusing Starlink V3 bus technology, including solar cells and inter-satellite

laser links. This 'vendor-agnostic' design allows for flexible computing module
upgrades to keep pace with AI chip advancements, promising significant

improvements in cost-efficiency and flexibility for space AI infrastructure.

Published July 09, 2026  BASENOR  USA



IN DEPTH

Key Findings

SpaceX has revealed the detailed design concept for 'AI1,' the initial satellite in its
planned 'Starmind' AI-focused constellation. The AI1 satellite is an innovative computing
node specifically engineered to execute large-scale artificial intelligence (AI) workloads in
orbit, critically reusing the robust bus technology from existing Starlink V3 satellites. This
strategy aims to accelerate the deployment of space AI infrastructure and dramatically
enhance cost-efficiency.

Technical Details

The Starmind AI1 satellite maximizes the utilization of the mature Starlink V3 platform for
its core technologies. This includes a high-efficiency solar cell system for power
generation and inter-satellite laser links that enable high-bandwidth and low-latency
data transfer. A key feature of AI1 is its 'vendor-agnostic' design for AI computing
modules. This means it is not tied to a specific AI chip manufacturer, allowing for flexible
selection and interchangeability of the highest-performing AI accelerators and
processors as technology evolves. This capability enables real-time leveraging of rapid
advancements in AI chip technology within the space environment. Furthermore, to cope
with the harsh radiation environment of space, AI1 integrates software-level fault
tolerance mechanisms (such as error correction codes and redundant processing) to
ensure the reliability of high-performance commercial off-the-shelf (COTS) AI chips.
Through this design approach, AI1 can directly execute a wide range of AI applications in
orbit, including real-time analysis of Earth observation data, space traffic management,
and decision support for autonomous spacecraft.

Background & Industry Context

The importance of AI in the space industry has soared in recent years. However,
traditional space-grade hardware has faced challenges with high development costs and
performance lagging behind the latest terrestrial chips. Just as SpaceX's Starlink
constellation successfully leveraged COTS components and large-scale deployment,
Starmind AI1 seeks to apply this paradigm to AI computing. Performing AI processing in
orbit overcomes the time and bandwidth constraints of data transfer to Earth, enabling
real-time insight extraction and decision-making. This is an indispensable step to unlock
a new era of space data utilization and foster further growth of the space economy.



Strategic Significance & Outlook

The deployment of the Starmind AI1 satellite constellation will play an extremely critical
role in shaping the future of space AI computing. SpaceX's vendor-agnostic approach
allows for the rapid integration of evolving AI chip technology into space applications,
enabling continuous enhancement of AI capabilities in space. In the future, constellations
like Starmind could integrate with terrestrial AI infrastructure, forming a 'hybrid AI
ecosystem' that merges space and ground data processing capabilities. This is expected
to contribute to creating new solutions for some of humanity's most complex challenges,
such as climate change modeling, disaster prediction, and enhancing autonomy in deep-
space exploration. SpaceX's endeavor is poised to be a decisive step in establishing
space as a new computing frontier.

Source: https://www.basenor.com/blogs/news/spacex-starmind-ai-satellite-every-key-question-answered
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#30 MDPI Unveils Corrugated Vivaldi Antenna
Architecture for 5G CubeSat Communications,
Validating Enhanced Bandwidth and Polarization Purity
in Sub-6 GHz

OVERVIEW

A research paper published in MDPI introduces an innovative corrugated Vivaldi

antenna architecture for 5G CubeSat communications. Through experimental

validation in the sub-6 GHz band and millimeter-wave simulation scaling, the study

demonstrates significant improvements in both broadband characteristics and

polarization purity. This technology promises to enable high-data-rate

communication for small satellites, potentially forming a cornerstone of next-

generation space communication infrastructure.

Published July 02, 2026  MDPI  Global



IN DEPTH

Key Findings

A research paper published by MDPI unveils an optimized corrugated Vivaldi antenna
architecture tailored for 5G CubeSat communications. This groundbreaking study
demonstrates significant improvements in both the antenna's broadband characteristics
and polarization purity, achieved through experimental validation in the sub-6 GHz band
and simulation scaling in the millimeter-wave band. This research provides a crucial
solution for the challenges of high-data-rate communication in small satellites.

Technical Details

Corrugated Vivaldi antennas are known for their ability to operate over a very wide
frequency range due to their tapered structure. In this study, further performance
enhancement is achieved by introducing a corrugated structure along the antenna
edges. This corrugation optimizes the antenna's current distribution, effectively
suppressing undesirable side lobes (secondary radiation patterns) and reducing cross-
polarization radiation. As a result, the antenna's directivity is improved, and the
polarization purity of transmitted and received signals is enhanced. Experimental
validation using a prototype antenna in the sub-6 GHz band demonstrated stable
radiation patterns and high polarization purity across a wide bandwidth (e.g., hundreds
of MHz to several GHz). Furthermore, simulation scaling in the millimeter-wave band
(above 20 GHz) indicates that this architecture can achieve similar excellent performance
at higher frequencies, suggesting its potential application in future 5G and B5G (Beyond
5G) space communication systems.



Background & Industry Context

The evolution of 5G technology is having a profound impact not only on terrestrial but
also on space communications. Small satellites, such as CubeSats, are increasingly
utilized for diverse missions including Earth observation, IoT communication, and
broadband internet provision, due to their low cost and rapid deployment capabilities.
However, the size and mass constraints of small satellites pose significant challenges for
antenna performance, particularly in achieving wide bandwidth and high gain. For 5G
communication, wide bandwidth and high spectral efficiency are indispensable for
transmitting and receiving more data at higher speeds. The corrugated Vivaldi antenna
proposed in this research offers a compact, high-performance solution that meets these
demands, significantly enhancing the feasibility of 5G communication in small satellites.

Strategic Significance & Outlook

The research findings on this corrugated Vivaldi antenna architecture will directly impact
the design of next-generation CubeSat and small satellite communication systems. Its
value is particularly expected in high-speed data transmission within Low Earth Orbit
(LEO) constellations, inter-satellite communication, and seamless integration with
terrestrial 5G networks. Going forward, validating the antenna's performance and
reliability in real-world conditions through in-orbit demonstration will be a crucial next
step. If successful, this technology could drastically improve space communication data
rates, contribute to the further development of the space economy, and serve as a key
enabler for the evolution of communication infrastructure connecting Earth and space.

Source: https://www.mdpi.com/2673-4001/7/4/83
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#31 Google Cloud and Nvidia Accelerate Orbital Data
Center Initiatives to Address Earth's AI Compute
Limitations

OVERVIEW

Facing escalating AI compute demands, Google's Project Suncatcher and Nvidia are

driving the development of space-based AI systems to circumvent terrestrial data

center constraints. Orbital data centers promise limitless solar energy, passive cooling

efficiencies, and potential for ultra-low-latency communication. This strategic shift is
fostering innovations in radiation-hardened chips, thermal management, and laser

communications, poised to unlock substantial new market opportunities within the

space industry.

Published July 02, 2026  Space Economy Institute  USA



IN DEPTH

Key Findings

Google Cloud, with its “Project Suncatcher,” and Nvidia are actively pursuing the
development of space-based AI systems and orbital data centers. This strategic pivot
aims to address the growing computational demands of artificial intelligence that are
increasingly constrained by terrestrial infrastructure. The initiative seeks to leverage the
unique advantages of space, including abundant solar energy, natural thermal
dissipation, and the potential for next-generation low-latency communications.

Technical & Clinical Details

Terrestrial data centers face significant challenges related to power consumption, water
usage for cooling, and land availability, issues exacerbated by the escalating complexity
and scale of AI models. Orbital data centers offer a compelling alternative, utilizing the
vacuum and extreme cold of space for highly efficient passive cooling. They can harness
continuous solar energy, providing a sustainable and potentially limitless power supply.
Furthermore, advanced laser communication systems, unburdened by terrestrial fiber
optic limitations, promise ultra-high-speed data transfer capabilities. Nvidia is
particularly focused on developing radiation-hardened chips capable of operating
reliably in the harsh space environment, which is a critical enabling technology for these
systems. These advancements are expected to find applications across Earth observation,
deep space exploration, and extraterrestrial data processing.

Background & Context

The concept of space-based data centers has existed for decades, but the recent
explosion in AI technology and its insatiable demand for computational power has
brought this vision closer to reality. The entry of tech giants like Google and Nvidia into
this domain signifies a shift in the space industry from predominantly government-led
exploration to a new era of commercial utilization. Key technological advancements,
including improved radiation-hardening, sophisticated thermal management, and optical
communication, are proving to be pivotal milestones in the realization of orbital data
centers.



Strategic Significance & Outlook

In the long term, orbital data centers are positioned to not only complement existing
terrestrial AI infrastructure but also to revolutionize global data processing. This frontier
development is expected to spur the creation of new space-based economies, enhance
data security, and significantly expand humanity's capabilities in space. The accelerating
investment and technological development by private entities suggest that space could
soon become the next major digital frontier, offering unparalleled opportunities for
innovation and growth.

Source: https://spaceeconomyinstitute.com/2026/07/02/orbital-data-centers-ai-computing-space-

economy/
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#32 China's CAS Space Successfully Tests Reusable
Kinecore-2 Rocket Engine, Advancing Commercial
Launch Capabilities

OVERVIEW

Chinese private aerospace firm CAS Space has successfully completed long-duration

performance evaluations for its Kinecore-2 reusable liquid oxygen-kerosene rocket

engine. This 110-ton class engine is slated for integration into the company's

Kinetica-2 and Kinetica-2H rockets, marking a significant step for China in
commercializing reusable launch vehicle technology. This achievement is crucial for

China to compete with leading players like SpaceX and enhance its position in the

global commercial space launch market.

Published July 02, 2026  Modern Mechanics 24  China



IN DEPTH

Key Findings

CAS Space, a prominent private aerospace company in China, has successfully completed
critical long-duration firing tests for its Kinecore-2 reusable rocket engine. This 110-ton
class liquid oxygen-kerosene engine demonstrated robust performance and reliability,
representing a major milestone in China's development of advanced reusable launch
vehicle technology.

Technical & Clinical Details

The Kinecore-2 engine is designed to deliver a powerful 110 tons of thrust. The recent
tests rigorously evaluated its capabilities, including multiple ignition and shutdown
cycles, thrust modulation, and overall durability, specifically emphasizing its reusability
for future missions. This engine is intended to power the first stage boosters of CAS
Space's forthcoming Kinetica-2 and Kinetica-2H reusable medium-to-heavy lift rockets,
which are being developed to provide competitive launch services for commercial
satellites.

Background & Context

Reusable rocket technology, exemplified by SpaceX's Falcon 9 and Starship, is a
transformative force in the global space industry, enabling significant reductions in
launch costs and increasing launch frequencies. China has been rapidly advancing its
capabilities in this sector, with CAS Space at the forefront of these efforts. The successful
testing of the Kinecore-2 engine is a critical step for China as it pursues its national goal
of becoming a leading space power, particularly in expanding commercial space
utilization. Establishing reliable reusable launch capabilities is paramount for China to
enhance its competitiveness in the international space transportation market.



Strategic Significance & Outlook

The successful development of the Kinecore-2 engine paves the way for CAS Space to
conduct regular commercial launches with its Kinetica series rockets. This will enable
Chinese private enterprises to offer more cost-effective and reliable space transportation
services, accelerating the deployment of satellite constellations, facilitating space
tourism, and supporting other diverse commercial space activities. Furthermore, this
technological breakthrough enhances China's overall space development capabilities,
with potential applications extending to future lunar exploration and deep-space
missions.

Source: https://modernmechanics24.com/post/reusable-rocket-engine-firing-test/

Collected: July 10, 2026 | Automated Research System (Gemini API)

https://modernmechanics24.com/post/reusable-rocket-engine-firing-test/


#33 SpaceX Successfully Hot-Fires All Six Raptor
Engines on Starship Ship 40, Paving Way for 13th Test
Flight

OVERVIEW

SpaceX has successfully conducted a static fire test of all six Raptor engines on its

latest Starship prototype, Ship 40 (Starship V3). This critical test demonstrates the

system's readiness for the 13th full-stack Starship test flight, anticipated within the

next month. The achievement marks a significant milestone in the development of the
reusable mega-rocket, central to Elon Musk's vision for Mars colonization.

Published July 02, 2026  Space  USA



IN DEPTH

Key Findings

SpaceX has successfully performed a static fire test of all six Raptor engines on its newest
Starship prototype, designated Ship 40 (Starship V3). This crucial test confirms the
readiness of the vehicle's propulsion system for its 13th full-stack Starship test flight,
which is anticipated to occur within the next month.

Technical & Clinical Details

The static fire test involved igniting all six Raptor engines simultaneously while the
Starship prototype remained secured on the launch pad. The test was designed to verify
the engines' ability to achieve and maintain their target thrust levels and burn duration.
Raptor engines are highly efficient, full-flow staged combustion engines powered by
liquid methane and liquid oxygen, forming the core of SpaceX's reusable rocket
technology. Starship V3 incorporates design improvements from previous prototypes,
and this test specifically confirmed the integration and stability of its advanced
propulsion system. Such successful validation is an indispensable step in controlling
complex engine systems and ensuring the reliability of super heavy-lift rockets.

Background & Context

Starship is SpaceX's ambitious next-generation, fully reusable space transportation
system, designed to enable human missions to Mars, lunar exploration, and large-scale
orbital activities. While previous test flights have encountered challenges during landing
or orbital insertion phases, SpaceX has consistently gathered data and implemented
design refinements. This latest success is a vital step towards enhancing propulsion
system reliability and increasing future launch frequency. Starship's development is
widely regarded as a potential game-changer in global space exploration, with its
progress significantly influencing the broader space industry.



Strategic Significance & Outlook

The successful static fire test serves as a critical green light for Starship's 13th test flight.
This upcoming mission is expected to validate a complex sequence of operations,
including booster separation, orbital insertion, re-entry, and landing maneuvers. A
successful flight would further demonstrate Starship's operational capabilities, bringing
SpaceX's ambitious plans for lunar and Martian missions, as well as large-scale Starlink
deployments, closer to reality. The establishment of this fully reusable super heavy-lift
rocket system holds the potential to dramatically transform access to space.

Source: https://www.space.com/space-exploration/launches-spacecraft/spacex-fires-up-all-6-of-starships-

engines-ahead-of-13th-test-flight-video
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#34 LambdaVision Successfully Manufactures Artificial
Retinas in Microgravity on ISS, Achieving Superior
Uniformity and Optical Performance

OVERVIEW

Biotechnology firm LambdaVision has successfully manufactured high-quality artificial

retinas in microgravity aboard the International Space Station (ISS). Retinas produced

in space demonstrated significantly improved uniformity, optical performance, and

reproducibility compared to their Earth-made counterparts, while also requiring less
raw material. This breakthrough promises to accelerate therapies for retinal

degenerative diseases and highlights the immense potential of space for

pharmaceutical manufacturing.

Published July 02, 2026  Retinal Physician  USA



IN DEPTH

Key Findings

LambdaVision, a biotechnology company, has successfully demonstrated the
manufacturing of artificial retinas in the microgravity environment of the International
Space Station (ISS). These space-produced retinas exhibited significantly enhanced
uniformity, optical performance, and reproducibility compared to those manufactured on
Earth, while also requiring a reduced amount of raw materials.

Technical & Clinical Details

LambdaVision's artificial retinas are multilayered structures that utilize a light-activated
protein called bacteriorhodopsin, aiming to restore vision for patients suffering from
retinal degeneration. On Earth, gravitational forces often lead to challenges in precisely
layering these delicate structures, resulting in non-uniformity and sedimentation issues
that compromise product quality and reproducibility. In microgravity, these gravity-
induced effects are eliminated, allowing for the formation of more uniform and dense
layers. The ISS manufacturing trials showed that optical performance metrics significantly
surpassed those of Earth-produced retinas, indicating a higher efficiency in converting
light into electrical signals. The reduced material requirement also contributes to
potential cost savings and increased resource efficiency in production.

Background & Context

Retinal degenerative diseases affect millions worldwide, representing a high unmet
medical need with limited effective treatments. The development of artificial retinas
offers a promising avenue for restoring sight to these patients, but their precise
manufacturing has posed significant technical hurdles. LambdaVision recognized the
unique advantages of the space environment in overcoming these manufacturing
challenges and has actively pursued research and development on the ISS. While the
superiority of space-based manufacturing has been demonstrated in areas like protein
crystallization, this achievement expands its potential into the realm of artificial organ
and tissue production.



Strategic Significance & Outlook

LambdaVision plans to continue its research on the ISS to further optimize the artificial
retina manufacturing process. The company is also exploring the utilization of future
commercial space stations for full-scale commercial production of pharmaceuticals and
medical devices in space. If successful, this technology could provide a new therapeutic
option for retinal degenerative diseases, significantly improving patients' quality of life.
Furthermore, the establishment of advanced bio-manufacturing techniques in space
could revolutionize the broader regenerative medicine field, enabling the creation of
high-quality products difficult to achieve with terrestrial manufacturing methods.

Source: https://www.retinalphysician.com/news/2026/biotech-uses-space-to-manufacture-artificial-
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#35 Auburn University and NASA Demonstrate Inkless
'Dry ANM' Electronics Printing in Microgravity

OVERVIEW

Researchers from Auburn University and NASA Marshall Space Flight Center have

successfully demonstrated a 'Dry Additive Nanomanufacturing (Dry ANM)' platform

for printing conductive metallic structures without liquid inks in microgravity. This

innovative technology significantly enhances the capability for on-demand electronics

manufacturing during long-duration space missions, contributing to astronaut

autonomy and mission sustainability. It represents a notable advancement in space-

based manufacturing approaches.

Published July 02, 2026  3D Printing Industry  USA



IN DEPTH

Key Findings

A collaborative research team from Auburn University and NASA's Marshall Space Flight
Center has successfully demonstrated a novel 'Dry Additive Nanomanufacturing (Dry
ANM)' platform. This technology enables the printing of conductive metallic structures in
microgravity without the need for liquid inks, marking a significant step forward for in-
space electronics manufacturing.

Technical & Clinical Details

The Dry ANM platform operates by depositing conductive metallic materials in a
vacuum, allowing for the direct fabrication of precise electronic circuits and components
without relying on liquid inks or solvents. This approach circumvents the challenges
faced by conventional 3D printing technologies in microgravity, such as gravitational
fluid dynamics and solvent evaporation issues. Specifically, Dry ANM enables astronauts
and robotic missions to manufacture replacement electronic parts or create entirely new
electronic devices on demand during long-duration space missions. This capability
drastically improves mission autonomy and reduces reliance on resupply missions from
Earth. The conductive structures produced by this technology are expected to exhibit
high electrical properties and durability, capable of withstanding the harsh conditions of
space.

Background & Context

For long-duration space missions, particularly human exploration to the Moon and Mars,
there are severe limitations on the amount of material that can be launched from Earth.
Consequently, 'In-Situ Manufacturing'—the ability to produce necessary parts and tools
in space—has become a critical area of research. NASA has invested heavily in this field,
with advanced manufacturing technologies like Dry ANM at its core. While previous in-
space manufacturing efforts often focused on larger structures or tools, Dry ANM opens
a new frontier by enabling the precision fabrication of intricate electronic devices.



Strategic Significance & Outlook

The successful demonstration of Dry ANM technology has the potential to
fundamentally transform how electronics are manufactured, repaired, and upgraded in
future space missions. It will enable greater autonomy for spacefarers, enhancing mission
flexibility and sustainability. Furthermore, this technology holds promise for diverse
applications, including infrastructure construction on lunar and Martian bases, and the
on-demand manufacturing of space telescopes and satellites. The research team is
expected to continue maturing the technology, pushing towards practical
implementation in upcoming space endeavors.

Source: https://3dprintingindustry.com/news/auburn-university-and-nasa-demonstrate-inkless-
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#36 China's Long March 10B Rocket Achieves Historic
First Orbital-Class Booster Landing and Recovery at Sea

OVERVIEW

China's Long March 10B rocket successfully executed the vertical landing and

recovery of its first-stage booster on an offshore platform during an orbital launch

test. This marks China's inaugural controlled recovery of an orbital-class booster,

signifying a historic breakthrough in reusable rocket technology. The achievement

propels China's space industry towards significant reductions in launch costs and

increased frequency, reinforcing its position in the global space race.

Published July 10, 2026  Space  China



IN DEPTH

Key Findings

China's new Long March 10B rocket successfully performed a vertical landing and
recovery of its first-stage booster on an offshore platform during an orbital launch test.
This achievement marks the first instance of China conducting a controlled recovery of
an orbital-class rocket booster, representing a groundbreaking development in the
nation's reusable rocket technology program.

Technical & Clinical Details

The test demonstrated exceptionally advanced engineering, as the Long March 10B's
first-stage booster separated near orbital velocity, then autonomously guided itself, re-
ignited its engines for deceleration, and precisely landed vertically on a dedicated
offshore platform. Such a feat demands sophisticated technologies, including highly
accurate navigation systems, multiple engine re-ignition capabilities, and robust thermal
and impact-resistant designs. The successful establishment of this technology promises
to drastically reduce both manufacturing and launch costs of rockets, significantly
increasing launch frequency. The Long March 10B is also expected to be used for future
crewed lunar missions.

Background & Context

Rocket reusability, pioneered by SpaceX's Falcon 9, has revolutionized the global space
transportation industry. Reducing launch costs is crucial for the deployment of satellite
constellations, space tourism, and the construction of lunar bases, all of which are vital
for the burgeoning space economy. In recent years, China has invested heavily in space
development, both government-led and commercial, making the establishment of
reusable rocket technology a national strategic priority. The Long March 10B's success is
seen as a significant milestone for China to catch up with or even surpass leading
American companies like SpaceX in this critical domain, garnering substantial
international attention.



Strategic Significance & Outlook

The successful recovery of the Long March 10B's first-stage booster will significantly
enhance China's space transportation capabilities and bolster its competitiveness in the
international commercial launch market. This technology will enable China to launch
satellites more frequently and at a lower cost, accelerating the deployment of its own
satellite networks and deep-space exploration plans. Furthermore, this success provides
a crucial foundation for building reusable transportation systems for future crewed lunar
and Martian missions, solidifying China's status as a major space power.

Source: https://www.space.com/space-exploration/launches-spacecraft/making-history-china-lands-
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#37 Auxilium Biotechnologies Pioneers Space
Bioprinting on ISS, Successfully Producing Kidney, Liver
Tissues, and Neural Implants

OVERVIEW

Auxilium Biotechnologies has successfully bioprinted kidney tissue, liver tissue, and 28

neural repair implants on the International Space Station (ISS). This marks the first

time three distinct tissue types have been printed in a single spaceflight mission,

unequivocally demonstrating microgravity's advantages in promoting uniform cell
distribution and accelerating cell biology research. This achievement represents a

critical milestone for future terrestrial regenerative medicine applications.

Published July 09, 2026  Business Wire  USA



IN DEPTH

Key Findings

Auxilium Biotechnologies has achieved a significant breakthrough by successfully
bioprinting kidney tissue, liver tissue, and 28 neural repair implants aboard the
International Space Station (ISS). This unprecedented feat marks the first time three
different types of tissues have been printed simultaneously in a single spaceflight
mission, providing compelling evidence that microgravity facilitates uniform cell
distribution and can significantly accelerate cell biology research.

Technical & Clinical Details

On Earth, 3D bioprinting faces challenges due to gravity-induced cell sedimentation,
which compromises the uniformity and structural integrity of printed tissues. In contrast,
the microgravity environment eliminates this sedimentation issue, enabling the
construction of more precise and complex tissue architectures with uniformly dispersed
cells. Auxilium Biotechnologies successfully printed tissue models with appropriately
arranged cells relevant to kidney filtration and liver metabolic functions. The neural
repair implants, designed to promote regeneration of damaged nervous tissue, are
expected to benefit from the uniform structure achieved in microgravity, which could
favor cell growth and integration. This technology holds vast potential for developing
advanced in vitro models for drug screening, elucidating disease mechanisms, and
eventually for organ transplantation applications.

Background & Context

The field of regenerative medicine aims to restore the function of tissues and organs lost
due to chronic diseases or injury, with bioprinting technology emerging as a crucial tool
for this endeavor. However, as noted, terrestrial manufacturing has inherent limitations.
While space-based manufacturing has already demonstrated advantages in areas like
protein crystallization and novel material development, bioprinting complex biological
tissues represents a new frontier. Auxilium Biotechnologies' success unequivocally
demonstrates that utilizing space as the ultimate manufacturing environment can enable
the production of high-quality biological tissues that are challenging to achieve on Earth.
This fusion of the space and biotechnology industries is creating new business models
and opportunities for technological innovation.



Strategic Significance & Outlook

This milestone strongly suggests that space bioprinting will play a pivotal role in shaping
the future of regenerative medicine. Building on this success, Auxilium Biotechnologies
aims to increase the complexity and functionality of printed tissues, with an eye toward
large-scale manufacturing on future commercial space stations. High-quality tissues
manufactured in microgravity could not only improve the accuracy of drug discovery
research on Earth but also potentially lead to the development of transplantable artificial
organs. This advancement indicates that space is becoming a new platform contributing
to human health and medical progress, holding revolutionary potential for the
regenerative medicine sector.

Source: https://www.businesswire.com/news/home/20260709079391/en/Auxilium-Biotechnologies-
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#38 NASA Contracts Astrobotic, Intuitive Machines,
Firefly for Lunar Cargo, Explores 'PROMISE' Nuclear
Rover for Moon Base Development

OVERVIEW

NASA has awarded approximately $600 million in new contracts to Astrobotic,

Intuitive Machines, and Firefly for lunar scientific payload delivery in late 2028, aiming

to establish a sustained human presence on the Moon. Concurrently, NASA is

evaluating proposals for the 'PROMISE' nuclear rover for lunar south pole exploration
and is soliciting industry proposals for advanced lunar power systems, south pole

cameras, and communication networks. These initiatives are critical steps under the

Artemis program to realize a permanent lunar base.

Published July 02, 2026  SpaceQ  USA



IN DEPTH

Key Findings

NASA has awarded new contracts totaling approximately $600 million to Astrobotic,
Intuitive Machines, and Firefly to transport scientific instruments to the lunar surface in
late 2028, as part of its ambitious plan for a sustained human presence on the Moon.
Simultaneously, the agency announced it is evaluating proposals for 'PROMISE,' a
nuclear-powered rover designed for lunar south pole exploration, and is actively seeking
innovative industry proposals for new lunar power systems, south pole cameras, and
communication networks.

Technical & Clinical Details

The three contracted companies will deploy their respective lunar lander technologies to
deliver NASA's scientific payloads, particularly to the lunar south pole region. This area is
of significant interest due to the potential presence of water ice, a crucial resource for
future lunar bases. The 'PROMISE' nuclear rover is anticipated to incorporate
radioisotope thermoelectric generators (RTGs) or a small fission reactor, enabling stable
power supply and long-duration operations in the polar environment, where sunlight is
scarce. The lunar power systems sought by NASA aim for innovative generation and
storage solutions capable of operating through long lunar nights and extreme
temperatures. South pole cameras require high resolution and environmental robustness
to map detailed topography and resource distribution. The communication networks are
critical for high-bandwidth, low-latency support for lunar activities.

Background & Context

Under the Artemis program, NASA aims to establish a sustainable human presence on
the lunar surface between the late 2020s and 2030s. This includes building a lunar base,
enhancing self-sufficiency through in-situ resource utilization (ISRU), and conducting
long-term scientific investigations. These contracts with private companies underscore
NASA's strategy to leverage commercial partnerships, fostering innovation through
competition. Nuclear technology, in particular, is considered essential for long-duration
missions in extreme lunar environments, providing stable power supply where solar
power is insufficient.



Strategic Significance & Outlook

These contracts and the nuclear rover initiative significantly expand the scope of human
activity on the Moon and enhance the feasibility of establishing a lunar base. Cargo
delivery by Astrobotic, Intuitive Machines, and Firefly will deepen scientific research and
prepare infrastructure for future crewed missions. The PROMISE rover and the
development of new power and communication systems will enable exploration of the
previously untouched lunar south pole, contributing to ISRU technologies like water ice
extraction. This concerted effort is expected to accelerate international initiatives to
utilize the Moon not merely as an orbiting satellite but as humanity's next frontier.

Source: https://spaceq.ca/new-lunar-missions-and-nuclear-rover-to-pave-the-way-for-nasa-moon-base/
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#39 Axiom Space Advances Brain Organoid Research in
Microgravity on ISS, Yielding Insights for Age-Related
Neurodegenerative Disease Modeling

OVERVIEW

Axiom Space has announced significant findings from its brain organoid research

conducted in microgravity aboard the International Space Station (ISS), showing

accelerated maturation towards an adult-like state compared to terrestrial cultures.

This breakthrough is crucial for modeling age-related neurodegenerative diseases
and establishing new drug discovery and regenerative medicine pipelines. The

company anticipates transitioning these capabilities to its Axiom Station, a successor

to the ISS, for expanded commercial space activities.

Published July 09, 2026  Aerospace America  USA



IN DEPTH

Key Findings

Axiom Space has achieved groundbreaking results in its brain organoid research
conducted in the microgravity environment of the International Space Station (ISS).
Organoids cultivated in microgravity demonstrated accelerated maturation towards an
adult-like state compared to those grown on Earth, representing a significant advance,
particularly for establishing novel modeling methods for age-related neurodegenerative
diseases.

Technical & Clinical Details

Brain organoids, miniature brain tissues derived from stem cells, are critical in vitro
models for studying complex neurological disorders and developing new drugs.
However, terrestrial cultivation often faces challenges with structural uniformity due to
gravitational forces and delayed maturation processes. Experiments conducted by Axiom
Space on the ISS indicated that the microgravity environment optimizes 3D structural
formation and intercellular interactions within brain organoids, promoting more
physiologically relevant maturation. This could enable more accurate replication of the
pathogenesis of age-related neurodegenerative diseases like Alzheimer's and
Parkinson's, significantly improving the efficiency of screening potential therapeutic
candidates. Microgravity cell culture techniques are key to building bio-manufacturing
pipelines that transcend Earth's limitations.

Background & Context

In-space bio-manufacturing and research leverage the unique environment of
microgravity, which impacts cell growth, protein crystallization, and tissue formation, to
yield high-quality materials and insights unattainable on Earth. Axiom Space is leading
efforts to establish space as a new industrial platform, including providing commercial
modules for the ISS and developing Axiom Station, the first private successor to the ISS.
This brain organoid research is central to that vision, demonstrating that space can
function not just as an arena for exploration, but also as a vital R&D hub for addressing
terrestrial medical challenges.



Strategic Significance & Outlook

The discovery of accelerated brain organoid maturation in microgravity holds the
potential to revolutionize drug discovery for age-related neurodegenerative diseases.
Axiom Space plans to build on these findings to expand its bio-manufacturing and
research pipelines on the ISS and future Axiom Station. If this technology is established,
research institutions and pharmaceutical companies on Earth may be able to develop
more effective therapies and drugs by utilizing the unique environment of space. This
positions the space industry as a new frontier for value creation, directly contributing to
human health and well-being.

Source: https://aerospaceamerica.aiaa.org/institute/from-the-lab-to-low-earth-orbit-part-1-in-space-
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#40 Former NASA Administrator Raises Concerns Over
Artemis Lunar Lander Program Amid SpaceX and Blue
Origin Delays

OVERVIEW

Former NASA Administrator Jim Bridenstine has expressed concerns regarding the

Artemis program's lunar lander strategy. While NASA has contracted SpaceX's

Starship and Blue Origin's Blue Moon as Human Landing Systems (HLS) for the

Artemis IV mission (2028), the agency is reportedly dissatisfied with their
development delays and plans an HLS test flight in low-Earth orbit for Artemis III (late

2027). These delays could impact NASA's goal of a sustained human return to the

lunar surface.
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IN DEPTH

Key Findings

Former NASA Administrator Jim Bridenstine has voiced concerns regarding the
development schedule for the Human Landing System (HLS) in NASA's Artemis program.
NASA has contracted SpaceX's Starship and Blue Origin's Blue Moon as HLS vehicles for
the Artemis IV mission (2028), intended to transport astronauts to the lunar surface.
However, the agency has expressed dissatisfaction with development delays from both
companies, leading to plans for a low-Earth orbit HLS test flight during the Artemis III
mission (late 2027).

Technical & Clinical Details

The HLS plays an extremely complex role, tasked with docking with the Orion spacecraft
in lunar orbit, transporting astronauts to the lunar surface, and then returning them to
lunar orbit. The development of this system demands cutting-edge technologies,
including spacecraft re-entry and landing capabilities, powerful propulsion systems, life
support equipment, and robust designs capable of operating on the lunar surface.
SpaceX's Starship HLS is a super heavy-lift, fully reusable rocket system, while Blue
Origin's Blue Moon follows traditional lander design philosophies, aiming for high-
precision landing capabilities. Both systems, however, have required more time than
initially planned during their test flight and technical verification phases, impacting the
overall Artemis program schedule. The low-Earth orbit test flight for Artemis III will be a
crucial step to verify the basic functions and safety of these HLS vehicles, as well as their
interfaces with the Orion spacecraft, before embarking on actual lunar landing missions.



Background & Context

The Artemis program aims for a crewed return to the Moon after the Apollo era, with a
goal of establishing a sustainable human presence on the lunar surface by the late 2020s.
This program is considered essential for re-establishing U.S. leadership in space and
strengthening international partnerships. However, HLS development, due to its
technical complexity and innovative nature, has consistently faced tight schedules and
budget constraints. Bridenstine's concerns highlight the inherent difficulties in public-
private partnerships for such large-scale projects, particularly the impact of development
delays on achieving national space objectives. NASA has attempted to foster
competition and diversify risk by engaging multiple commercial partners, but
maintaining the schedule remains a significant challenge.

Strategic Significance & Outlook

Delays in HLS development are likely to affect the timeline for early crewed lunar landing
missions within the Artemis program. A successful low-Earth orbit test flight for Artemis
III would improve HLS reliability and establish a solid foundation for future lunar landing
missions. However, prolonged delays could impact the timeline for achieving NASA's
goal of a sustainable lunar presence. NASA is expected to continue working closely with
SpaceX and Blue Origin, implementing measures to accelerate technological
development. This situation underscores the unpredictability of technology development
in large-scale space exploration missions and the importance of flexible planning in
response.

Source: https://www.space.com/space-exploration/artemis/thats-going-to-come-back-and-bite-us-
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#41 FAA Demands Accident Investigation from SpaceX
Following Starship Flight 12 Soft Landing Failure,
Halting Launches

OVERVIEW

The U.S. Federal Aviation Administration (FAA) has mandated an accident

investigation for SpaceX following the soft landing failure of the Super Heavy booster

during the Starship Flight 12 test on May 22, 2026. This demand aims to identify root

causes and implement thorough safety measures before Starship launches can
resume. Strict FAA oversight is crucial for ensuring the safety and reliability of

innovative space transportation systems.

Published July 05, 2026  Space Launch Now  USA



IN DEPTH

Key Findings

The U.S. Federal Aviation Administration (FAA) has officially demanded that SpaceX
conduct a detailed accident investigation following the soft landing failure of the Super
Heavy booster during the Starship Flight 12 test, which occurred on May 22, 2026. This
investigation is a prerequisite for resuming future Starship launches, ensuring the
identification of root causes and the implementation of necessary corrective actions.

Technical & Clinical Details

During the Flight 12 test, the Super Heavy booster, the large first stage of the Starship
system, attempted a soft landing back at Starbase in Boca Chica, Texas, after launch.
However, the landing was not controlled as intended, resulting in damage to the
booster. The FAA mandates a rigorous investigation process to evaluate potential
impacts on public safety, environmental protection, and national property. This
investigation will include detailed analysis of flight data, engineering reviews, and
assessments of operational procedures. Particular focus will be placed on the behavior of
the propulsion system during the landing sequence, the response of the attitude control
systems, and the performance of the guidance and navigation systems. Without FAA
approval, no commercial launch can resume.

Background & Context

SpaceX's Starship is a next-generation, fully reusable space transportation system
designed to send humans to the Moon and Mars, making its development one of the
most critical projects in the global space industry. However, the development of such an
innovative system inherently involves risks and failures. The FAA serves as the primary
regulatory body overseeing space launch activities, strictly requiring SpaceX to meet
safety requirements, learn from incidents, and implement preventive measures. Similar
accident investigations have been conducted following previous Starship test flights, with
corrective actions implemented each time. This process is essential to ensure that new
technologies comply with safety standards and can be operated reliably.



Strategic Significance & Outlook

The completion of the FAA's accident investigation and the approval of SpaceX's
proposed corrective actions are key to resuming Starship's next launch. This process
could take several weeks to months, potentially impacting Starship's development
schedule. However, this rigorous safety validation process is vital for enhancing Starship's
reliability and safety in the long run, and it is indispensable for the success of future
crewed missions and commercial space activities. SpaceX has demonstrated rapid
problem-solving capabilities from past experiences, and it is expected to treat this
accident investigation as another opportunity for technical improvement, leading to a
more robust system.

Source: https://spacelaunchnow.me/launch/starship-flight-12/
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#42 StarCloud One Deploys NVIDIA H100 GPUs in
Orbit, While China and India Accelerate Space-Based AI
Data Center Development

OVERVIEW

StarCloud One successfully deployed NVIDIA H100 GPUs into orbit, demonstrating

the operational viability of AI chips in space environments. This initiative reflects a

global surge in interest for space-based data centers, driven by escalating demands

for AI compute power, electricity, and land. China plans a 200,000-satellite network,
and India’s Sarvam AI and Pixxel are jointly developing the 'Pathfinder' orbital data

center satellite, intensifying the international race for space AI infrastructure.

Published July 06, 2026  Business Standard  India



IN DEPTH

Key Findings

StarCloud One has successfully deployed NVIDIA H100 GPUs into Earth orbit,
demonstrating the stable operation of advanced AI chips in the space environment. This
groundbreaking achievement represents a significant step towards realizing orbital data
centers, which aim to address terrestrial limitations in AI computational capacity, power
supply, and physical footprint. Concurrently, nations like China, with plans for a 200,000-
satellite network, and India, where Sarvam AI and Pixxel are jointly developing the
'Pathfinder' orbital data center satellite, are also accelerating their space AI infrastructure
development.

Technical & Clinical Details

The successful operation of NVIDIA H100 GPUs, cutting-edge processors designed for AI
workloads, in orbit signifies that space-based data centers can handle sophisticated AI
computations. In space, the vacuum provides natural cooling, and continuous solar
energy supply significantly mitigates the thermal and power challenges faced by
terrestrial data centers. China's planned 200,000-satellite network aims to provide a
massive distributed AI computing capability, with applications ranging across Earth
observation, communications, and defense. The 'Pathfinder' satellite, developed by
India's Sarvam AI and Pixxel, is intended as a dedicated platform for training and
inferencing AI models in orbit, specifically enhancing edge AI capabilities for immediate
processing of vast amounts of space-derived data.

Background & Context

The rapid advancement of AI technology generates astronomical amounts of data and
demands unprecedented computational power. This demand is pushing terrestrial data
centers to their physical and infrastructural limits. As a solution, space-based data
centers are gaining significant attention, with major tech players like Google (Project
Suncatcher), Amazon (AWS Ground Station), and Microsoft (Azure Orbital) also investing
in this domain. StarCloud One's H100 GPU demonstration is at the forefront of this new
space race, highlighting the aggressive moves by countries like China and India as they
strive to establish dominance in space AI infrastructure as a national strategy.



Strategic Significance & Outlook

Orbital AI data centers are projected to become an indispensable component of future
digital infrastructure. StarCloud One's success demonstrates the reliable functionality of
high-performance AI hardware in space, which will likely encourage further investment
and technological innovation in this field. The ambitious development plans by China
and India clearly indicate that space AI infrastructure is not merely a technological
experiment but a critical part of national competitive strategies. This promises to expand
terrestrial data processing capabilities, foster new space economies, and enable faster,
more efficient space exploration and Earth observation. The era where space becomes
the new 'computational frontier' for the AI age may be closer than anticipated.

Source: https://www.business-standard.com/technology/artificial-intelligence/beyond-earth-why-tech-
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#43 Eascra Biotech Improves Cartilage Regeneration
Scaffolds in Microgravity, Achieving 10x Stem Cell
Binding and 3x GAG Production

OVERVIEW

Nanomedicine company Eascra Biotech announced a significant enhancement to its

JBNm™ regenerative scaffolds for cartilage repair, developed in microgravity.

Compared to Earth-manufactured scaffolds, these demonstrated a 10-fold increase in

stem cell binding and a 3-fold rise in glycosaminoglycan production. This
breakthrough highlights microgravity's profound impact on high-quality biomaterial

fabrication and opens new avenues for cartilage regeneration therapies, accelerating

the use of space for medical product manufacturing.
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IN DEPTH

Key Findings

Nanomedicine company Eascra Biotech has achieved remarkable results by refining its
JBNm™ regenerative scaffolds for cartilage repair in the microgravity environment of the
International Space Station (ISS). The space-manufactured JBNm™ scaffolds
demonstrated a 10-fold increase in stem cell binding capability and a 3-fold increase in
glycosaminoglycan (GAG) production, a key component of cartilage tissue, compared to
scaffolds produced on Earth.

Technical & Clinical Details

Cartilage is a notoriously difficult tissue to heal once damaged, presenting a significant
unmet need in regenerative medicine. Eascra Biotech's JBNm™ scaffolds are
biocompatible materials designed to support stem cell attachment and promote
cartilage tissue regeneration. Terrestrial manufacturing processes often face limitations in
material uniformity, porosity, and cell adhesion due to gravitational forces. However, in
microgravity, these gravity-induced constraints are eliminated, allowing for the creation
of scaffolds with more ideal porous structures and surface properties. The ISS
experiments showed that microgravity-produced scaffolds more efficiently attract stem
cells and accelerate their differentiation into chondrocytes and subsequent GAG
production. GAGs are essential for cartilage's elasticity and strength, and a substantial
increase in their production directly leads to the formation of more functional and
durable regenerated cartilage tissue.

Background & Context

In-space manufacturing holds immense potential to create high-quality materials and
products that are challenging to produce on Earth, by leveraging the unique conditions
of microgravity. This is particularly true for the field of regenerative medicine, where
advantages in cell culture, tissue engineering, and bioprinting are gaining attention.
Eascra Biotech's success provides a concrete example of microgravity's application in this
field, clearly demonstrating that space can serve as a 'factory' for advanced medical
products. Such initiatives highlight the evolution of the space industry as a new frontier
for solving terrestrial health challenges, reflecting a growing trend of convergence
between space and medicine.



Strategic Significance & Outlook

The microgravity-enabled improvement of JBNm™ scaffolds has the potential to
revolutionize cartilage regenerative medicine. The significant enhancements in stem cell
binding and GAG production suggest more effective therapeutic outcomes in clinical
applications. Eascra Biotech will likely build upon these results to further optimize its
regenerative scaffolds and develop large-scale manufacturing methods. In the future,
high-quality regenerative scaffolds manufactured in space are anticipated to be utilized
for treating patients on Earth. This technology could bring new hope to millions suffering
from cartilage damage due to osteoarthritis or sports injuries. Space is increasingly
establishing itself as a crucial platform for accelerating medical innovation on Earth.

Source: https://aerospaceamerica.aiaa.org/institute/from-the-lab-to-low-earth-orbit-part-3-in-space-

manufacturers-chart-the-path-to-an-industrial-future/

Collected: July 10, 2026 | Automated Research System (Gemini API)

https://aerospaceamerica.aiaa.org/institute/from-the-lab-to-low-earth-orbit-part-3-in-space-manufacturers-chart-the-path-to-an-industrial-future/
https://aerospaceamerica.aiaa.org/institute/from-the-lab-to-low-earth-orbit-part-3-in-space-manufacturers-chart-the-path-to-an-industrial-future/


#44 NASA's CAPSTONE Completes Extended Lunar
Mission, Establishes Itself as Cost-Effective Technology
Demonstration Platform

OVERVIEW

NASA's CAPSTONE spacecraft has completed its extended mission in lunar orbit,

demonstrating its existing hardware's capability to host new applications. This

achievement establishes CAPSTONE as a cost-effective and flexible lunar technology

demonstration platform, providing invaluable data for innovative networking and
navigation technologies in future lunar exploration missions. This success contributes

significantly to building the communications and navigation infrastructure for the

Artemis program.

Published July 06, 2026  NASA  USA



IN DEPTH

Key Findings

NASA's Cislunar Autonomous Positioning System Technology Operations and Navigation
Experiment (CAPSTONE) spacecraft successfully concluded its extended mission in lunar
orbit. This mission unequivocally demonstrated that existing flight hardware can
efficiently host additional technology demonstration payloads, thereby establishing
CAPSTONE as a cost-effective and flexible platform for future lunar exploration
endeavors.

Technical & Clinical Details

The primary objective of the CAPSTONE mission was to validate the stability of a unique
elliptical lunar orbit known as the Near-Rectilinear Halo Orbit (NRHO), which is being
considered as the ideal location for NASA's Gateway lunar space station. During its
extended mission, CAPSTONE leveraged its existing communication and navigation
hardware to conduct on-orbit tests of new networking and navigation technologies. This
included software upgrades to verify autonomous navigation capabilities independent of
Earth, and experiments on data relay capabilities between spacecraft in lunar orbit. These
efforts gathered critical operational data and experience vital for building future
autonomous navigation and communication networks in lunar space. The re-use of
existing hardware showcased an effective approach to demonstrating new technologies
while significantly reducing development costs and timelines.

Background & Context

NASA's Artemis program aims to return humans to the Moon and establish a sustainable
lunar presence. The success of this ambitious program hinges on the establishment of
robust communication and navigation infrastructure both in lunar orbit and on the lunar
surface. CAPSTONE has been a key precursor mission in this effort, specifically designed
to reduce risks and enable efficient operations through understanding new orbits like
NRHO and validating autonomous navigation technologies. Utilizing small spacecraft in
commercial partnerships for such technology demonstrations is a growing trend in space
development, offering faster and more cost-effective approaches compared to
traditional large-scale missions.



Strategic Significance & Outlook

The successful extended mission of CAPSTONE provides indispensable insights for the
future operation of the Lunar Gateway in NRHO and for coordinated activities involving
numerous spacecraft on the lunar surface within the Artemis program. The data collected
will be instrumental in designing more advanced communication and navigation systems
to support future lunar landers, rovers, and astronaut operations. With CAPSTONE now
established as a cost-effective technology demonstration platform, it is anticipated that
various innovative technologies will be accelerated through lunar orbit testing. This
marks a significant step towards a future where the Moon serves not just as a target for
exploration, but as a hub for technological development and commercial activity.

Source: https://www.nasa.gov/technology/space-comms/nasas-capstone-completes-extended-mission-
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#45 Teledyne Digital Imaging US Unveils Space-
Qualified High-Resolution Camera with Emerald™ 67M
CMOS via SDL Licensing Agreement

OVERVIEW

Teledyne Digital Imaging US has introduced a high-resolution, space-qualified camera

featuring the Emerald™ 67M CMOS image sensor, developed under an intellectual

property licensing agreement with Space Dynamics Laboratory (SDL). This new

technology is designed for demanding missions in space situational awareness, Earth
observation, and national security applications. It promises to significantly enhance

capabilities for protecting space assets and monitoring the Earth's environment

through precise imaging data.

Published July 06, 2026  Business Wire  USA



IN DEPTH

Key Findings

Teledyne Digital Imaging US has announced a new high-resolution, space-qualified
camera, leveraging an intellectual property licensing agreement with the Space Dynamics
Laboratory (SDL). This camera is built around Teledyne’s proprietary Emerald™ 67M
CMOS image sensor and is specifically designed for demanding space applications,
including Space Situational Awareness (SSA), precise Earth observation, and national
security uses.

Technical & Clinical Details

At the core of this new space-qualified camera is Teledyne's Emerald™ 67M CMOS image
sensor, which offers an exceptionally high resolution of 67 megapixels. This capability
allows for highly detailed imaging of Earth from space and precise tracking of other
orbital objects. The entire camera system incorporates robust design and environmental
hardening technologies to withstand the harsh conditions of space, such as radiation,
extreme temperature fluctuations, and vacuum. High-resolution imaging has diverse
applications, including monitoring space debris, identifying adversarial space activities,
and conducting detailed analyses of weather patterns and surface changes on Earth. The
licensing agreement with SDL combines SDL's extensive expertise in space system design
and integration with Teledyne's sensor technology, facilitating rapid product
development and the delivery of reliable space-grade products.

Background & Context

Today's space environment is more complex and congested than ever before, due to the
proliferation of small satellites, increasing space debris, and potential adversarial
activities. In this context, the importance of Space Situational Awareness (SSA) is
growing, and high-precision monitoring capabilities are essential for protecting space
assets and ensuring safe space operations. Teledyne Digital Imaging US, a global leader
in imaging technology, has focused on developing space-grade products to meet the
needs of this sector. The partnership with SDL is an excellent example of public-private
collaboration driving technological innovation and is a crucial step in ensuring both
commercial and military advantages in space.



Strategic Significance & Outlook

This high-resolution, space-qualified camera, featuring the Emerald™ 67M CMOS sensor,
is set to significantly enhance SSA capabilities, enabling safer and more efficient space
operations. In Earth observation, it is expected to contribute to solving global challenges
such as climate change monitoring, early detection of natural disasters, and resource
management. For national security applications, it will strengthen early warning and
response capabilities against threats originating from space. Teledyne Digital Imaging US
is anticipated to develop even more advanced space imaging solutions based on this
technology, addressing diverse needs in space. This new camera will redefine the ability
to 'see' in space, becoming an indispensable tool for the safety and advancement of
future space activities.

Source: https://www.businesswire.com/news/home/20260706266280/en/Teledyne-Introduces-Emerald-
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#46 NASA Aims for Sustained Lunar Presence by 2032,
Envisions Moon as Industrial Hub with In-Situ Space
Solar Power Satellite Manufacturing

OVERVIEW

NASA targets a sustained human presence on the Moon by 2032, positing that

manufacturing and launching space solar power satellites from the lunar surface will

be more cost-effective than Earth-based alternatives. This vision suggests the Moon

could become an industrial hub supporting in-space manufacturing. Through the
Artemis program, this transforms the Moon from a mere subject of exploration into a

frontier for human activity and economic ventures.

Published July 09, 2026  Newsweek  USA



IN DEPTH

Key Findings

NASA has set an ambitious goal to establish a sustained human presence on the Moon
by 2032, driven by a strategy that prioritizes the utilization of lunar resources. The
agency believes that manufacturing and launching space solar power satellites from the
lunar surface will be more cost-effective than producing and launching similar systems
from Earth. This approach opens up the possibility of the Moon becoming a pivotal
industrial hub for supporting in-space manufacturing activities in the future.

Technical & Clinical Details

Achieving a sustained human presence on the Moon necessitates resolving numerous
challenges, including power supply, habitation, life support systems, and resource
utilization. In-Situ Resource Utilization (ISRU) technologies, which involve extracting
water, oxygen, and construction materials from lunar regolith, are crucial for enabling
self-sufficient base operations independent of Earth resupply. Space solar power
satellites, designed to collect solar energy in orbit and beam it back to Earth or lunar
surfaces via microwaves or lasers, can significantly reduce launch costs and risks by
manufacturing some or all components on the Moon. Lunar manufacturing leverages
unique advantages offered by microgravity or low-gravity environments, such as easier
assembly of large structures and precision manufacturing in a vacuum. Furthermore,
polar ice resources on the Moon are expected to be a source not only of water but also
of hydrogen and oxygen, which can serve as rocket propellant, fostering the concept of
the Moon as an 'orbital gas station.'

Background & Context

NASA's Artemis program aims not only to return humans to the Moon for the first time
since Apollo but also to establish long-term lunar habitation as a stepping stone for
Mars exploration. This program actively encourages international cooperation and
private sector participation, with the creation of a lunar economy at its core. By
transforming the Moon into an industrial hub, the goal is to reduce space infrastructure
costs, expand access to space, and ultimately generate new value for terrestrial economic
activities. Space solar power also holds potential to contribute to solving Earth's energy
problems, making lunar manufacturing highly strategic.



Strategic Significance & Outlook

The dual objectives of sustained lunar presence by 2032 and establishing the Moon as an
industrial hub signal a new paradigm shift in space development. The establishment of
autonomous manufacturing capabilities on the Moon will not only cut costs for space
solar power satellites but also accelerate diverse commercial activities such as lunar base
construction, deployment of space telescopes, and even lunar tourism. NASA and its
commercial partners are expected to continue focusing on developing ISRU
technologies, advanced robotics, and energy infrastructure on the Moon. Consequently,
the Moon is poised to undergo a significant transformation in its role, becoming a vital
outpost for human activity and economic development.

Source: https://www.newsweek.com/nasa-moon-base-lunar-mission-everyday-life-reality-12175965
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#47 Startup Orbital Unveils Ambitious Plan for 100,000
AI Data Center Satellites in Space; SpaceX Gen 3
Satellites Also Filed

OVERVIEW

Los Angeles startup Orbital has filed an application with the FCC to deploy up to

100,000 AI data center satellites in low Earth orbit, aiming to deliver a combined 10

gigawatts of computing power. Each 100-kilowatt class satellite will feature large solar

arrays and radiators, connecting via optical inter-satellite links with third-party
constellations like SpaceX's Starlink. Orbital plans an Nvidia GPU demo in 2027 and

the launch of its first data center satellite, 'Orbital-1,' in 2028, intensifying the space AI

infrastructure race.

Published July 09, 2026  Times of India  USA



IN DEPTH

Key Findings

Orbital, a Los Angeles-based startup, has submitted an audacious plan to the U.S.
Federal Communications Commission (FCC) to deploy up to 100,000 AI data center
satellites in low Earth orbit (LEO), collectively providing 10 gigawatts of computing
power. This ambitious initiative aims to solve the terrestrial constraints of power, cooling,
and land faced by data centers, thereby opening a new frontier for AI infrastructure.
Concurrently, SpaceX has also filed plans for its new high-performance Gen 3 satellites,
intensifying the competition in space-based AI infrastructure.

Technical & Clinical Details

Orbital's proposed data center satellites are each rated at 100 kilowatts, equipped with
large solar arrays approximately 100 meters long and efficient radiators to maximize heat
dissipation in the vacuum of space. These satellites will connect via optical inter-satellite
links (laser communication) with existing third-party satellite constellations, such as
SpaceX's Starlink, to enable high-speed, low-latency data transmission. In orbit, AI chips
can operate at peak performance due to superior cooling and stable power availability
compared to Earth. Orbital plans to demonstrate Nvidia GPUs in orbit by 2027 and
launch its first data center satellite, 'Orbital-1,' in 2028. SpaceX's Gen 3 satellites,
weighing 2,000kg and offering 1 Tbit/s downlink speeds, will significantly enhance
Starlink services and could also support high-bandwidth applications like orbital data
centers.

Background & Context

The rapid advancement of Artificial Intelligence (AI) places unprecedented demands on
data processing capabilities and energy consumption, pushing terrestrial infrastructure
to its physical and infrastructural limits. Against this backdrop, orbital data centers are
gaining significant attention as next-generation digital infrastructure due to advantages
such as limitless solar energy, natural cooling, and potentially enhanced data security.
Major tech companies, including Google (Project Suncatcher), Amazon (AWS Ground
Station), and Microsoft (Azure Orbital), are also exploring AI training and data processing
in space. Orbital's emergence marks a new phase in this competition, indicating that
startups are entering the market with bold visions.



Strategic Significance & Outlook

If realized, Orbital's plan for 100,000 AI data center satellites could fundamentally
transform the global AI infrastructure landscape. The proposed 10 gigawatts of
computing power would surpass the most powerful terrestrial data centers, accelerating
the development of new AI applications. Synergies with SpaceX's high-performance Gen
3 satellites are also expected, potentially fostering a new space-based data ecosystem.
While this ambitious plan faces numerous technical, financial, and regulatory challenges,
its success would unequivocally demonstrate that space is an indispensable component
in shaping humanity's digital future. The race for space AI infrastructure is poised to be
one of the primary drivers of the space industry for decades to come.

Source: https://timesofindia.indiatimes.com/science/5-month-old-startup-wants-to-launch-100000-ai-
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#48 NASA's Lunar Base Plan Progresses: In-Situ
Resource Utilization (ISRU) Pilot Excavator 'IPEx'
Successfully Tested

OVERVIEW

NASA is advancing its lunar base plan to support long-term exploration and sustained

human presence on the Moon, developing technologies like reliable power,

autonomous robots, and lunar dust mitigation. As part of this effort, the In-Situ

Resource Utilization Pilot Excavator (IPEx) successfully completed simulated lunar soil
excavation tests. This marks a critical milestone towards the practical implementation

of ISRU technology on the Moon, contributing to self-sufficiency for future lunar

bases.
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IN DEPTH

Key Findings

NASA is actively pushing forward with its lunar base plan, designed to enable long-term
human exploration and a sustained presence on the Moon. As a core component of this
technological development, the In-Situ Resource Utilization Pilot Excavator (IPEx)
successfully completed excavation tests using simulated lunar soil. This achievement
represents a significant advancement towards the practical implementation of In-Situ
Resource Utilization (ISRU) technology on the lunar surface.

Technical & Clinical Details

For a lunar base to be viable, self-sufficient operational capabilities that do not overly
rely on material transport from Earth are essential. ISRU technology aims to extract lunar
resources (regolith, water ice, etc.) and convert them into oxygen, water, construction
materials, and rocket fuel. The IPEx excavator is responsible for the initial step in this
ISRU chain: resource acquisition. During the recent tests, IPEx demonstrated its ability to
efficiently excavate simulated lunar regolith and extract resources. This excavator is
designed to withstand the harsh lunar environment, including cryogenic temperatures,
vacuum, and abrasive lunar dust. Furthermore, to support lunar base operations, reliable
power supply systems (solar and nuclear power), autonomous robotic technologies for
hazardous tasks, and mitigation strategies for lunar dust (which can damage electronics
and human health) are all indispensable. The success of IPEx marks a significant step
towards realizing a lunar system where these critical technologies are integrated.

Background & Context

NASA's Artemis program aims not just for a return to the Moon after the Apollo era, but
for establishing a sustainable lunar presence and using it as a stepping stone for crewed
missions to Mars. For this vision to be realized, the construction of a lunar base is critical,
and ISRU technology is one of its most important components. Given the immense cost
of transporting materials from Earth, the ability to generate resources locally dramatically
enhances the economic viability and sustainability of lunar exploration. NASA is
strengthening partnerships with commercial entities and research institutions to
accelerate innovation in lunar technologies.



Strategic Significance & Outlook

The successful testing of the IPEx excavator significantly boosts the feasibility of ISRU
technology on the Moon, paving the way for in-situ production of water and oxygen at
future lunar bases. This will reduce the construction and operational costs of lunar bases,
making long-term habitation more realistic. Along with further ISRU development, NASA
aims to integrate lunar nuclear power systems, advanced robotics, and lunar dust
mitigation technologies, with the goal of creating an environment where humans can
actually reside on the Moon by the 2030s. The Moon will continue to increase its
strategic importance as a new human habitat and as a departure point for deep-space
exploration.

Source: https://www.nasa.gov/moonbase/
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#49 NASA's Artemis II Sets Human Lunar Distance
Record, But Lander Delays Force Artemis III Mission
Replan to LEO Docking Tests

OVERVIEW

NASA's Artemis II mission, launched on April 1, 2026, successfully completed a ~10-

day lunar orbital flight, setting a new human record for furthest travel from Earth at

406,771 km. The mission validated key Orion spacecraft systems, but development

delays in commercial lunar landers from Blue Origin and SpaceX have necessitated a
change in Artemis III's objective from a lunar landing to an Earth orbit docking test.

This shift highlights critical challenges in integrated system development for future

deep space missions, despite the success of Orion and the Space Launch System.
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IN DEPTH

Key Achievement: Artemis II Breaks Human Lunar Distance Record

NASA's Artemis II mission, successfully launched on April 1, 2026, set a new human
record for the furthest distance traveled from Earth, reaching 406,771 kilometers during
its approximately 10-day lunar orbital flight. The mission achieved all primary technical
objectives, including testing the Orion spacecraft's life support systems, astronaut
manual control capabilities, lunar trajectory adjustments, a lunar flyby, and safe re-entry
and recovery. This success garnered global attention, breaking NASA's live-streaming
records and attracting millions of new social media followers, underscoring the feasibility
of future crewed lunar exploration.

Technical & Clinical Details: Orion Performance and System Integration
Challenges

Artemis II was designed to demonstrate the safety and performance of the Orion
spacecraft and the Space Launch System (SLS) rocket during a crewed flight. Throughout
the mission, the crew successfully tested Orion's manual flight controls, navigation, and
communication systems, yielding expected results. However, the development of
commercial lunar landers—SpaceX's Starship and Blue Origin's Blue Moon—which are
critical for the Artemis III mission, has experienced delays against initial schedules.
Consequently, NASA has revised the Artemis III mission objective from a lunar landing to
a rendezvous and docking test with these commercial landing systems in Low Earth Orbit
(LEO). This adjustment is a crucial step to verify the integrated functionality of the
commercial landers and NASA's systems.



Background & Industry Context: Post-Apollo Exploration and Evolving
Commercial Partnerships

The Artemis program represents NASA's ambitious effort to return humans to the Moon,
and eventually to Mars, for the first time in over half a century since the Apollo missions.
The success of Artemis II marks a pivotal juncture in proving the viability of this grand
endeavor. Nevertheless, the delays in commercial lunar lander development highlight
potential impacts on the overall program schedule. Former NASA Administrator Jim
Bridenstine has voiced concerns that these delays in lander design and development
could jeopardize the ambitious 2028 lunar landing target. This situation underscores
both the opportunities and risks NASA faces as it deepens its collaboration with the
commercial sector.

Strategic Significance & Outlook: Challenges and Strategy for Sustained Lunar
Presence

The next major objective for the Artemis program is the Artemis III lunar landing, with
the ultimate goal of establishing a sustained human presence on the Moon by 2032. This
necessitates the development of essential infrastructure technologies, including In-Situ
Resource Utilization (ISRU), power generation, and autonomous robotics, to support life
and operations on the lunar surface. While lunar lander development delays pose
challenges, NASA is committed to working closely with commercial partners and
accelerating technological advancements to achieve its long-term strategy for lunar
presence. The reunion of the Artemis II astronauts with their Orion capsule three months
after their record-breaking flight symbolizes both a celebration of past successes and
heightened anticipation for future lunar exploration.

Source: https://www.nasa.gov/general/nasas-artemis-ii-breaks-agency-streaming-record/
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#50 China Achieves World's First Controlled Sea
Recovery of Long March 10B First Stage via Net
Capture System, Entering Reusable Rocket Era

OVERVIEW

China has achieved a world-first with the controlled recovery of the Long March 10B

rocket's first stage using a net capture system on a maritime platform during its

maiden flight. This innovative recovery method represents a breakthrough in low-

cost, high-capacity reusable rocket technology, expected to significantly boost
China's space access capabilities and commercial space industry competitiveness. This

success marks China's entry into the reusable rocket era, following SpaceX,

establishing a critical milestone for space exploration and future satellite

infrastructure.
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IN DEPTH

Key Achievement: China's Long March 10B Achieves World-First Controlled Net

Capture Recovery

China has successfully recovered the first stage booster of its Long March 10B rocket
using a specialized net capture system deployed on a maritime platform during its
inaugural orbital launch test. This method of recovery is the world's first demonstration
of its kind, clearly indicating China's breakthrough in reusable rocket technology and its
entry into the 'rocket recovery era.' This success is paramount for significantly reducing
launch costs and enhancing the international competitiveness of China's commercial
space industry.

Technical Details: Functionality and Advantages of the Groundbreaking Net

Capture System

The Long March 10B's first stage booster utilized an advanced guidance and control
system, along with retropropulsion, to accurately descend towards a designated recovery
platform at sea. On this platform, a large, expansive net was deployed to allow for a soft
landing of the booster, enabling recovery with minimal structural damage. Compared to
conventional vertical landings using landing legs, the net capture system potentially
simplifies landing accuracy requirements and allows for lighter booster designs. This
technology is expected to shorten booster re-use cycles and achieve rapid launch
turnaround times, facilitating low-cost and high-frequency space transportation.

Background & Industry Context: China's Rise as a Space Power and
Technological Competition

Reusable rocket technology has been pioneered by SpaceX with its Falcon 9 and
Starship, dramatically altering the cost structure of space transport. China is accelerating
its indigenous space program, particularly aiming to expand its international influence in
the commercial space sector. The success of the Long March 10B demonstrates that
China is catching up to the United States and establishing itself as a key player in the
cutting-edge space technology race. This technological innovation is crucial for achieving
long-term national objectives such as satellite internet, deep-space exploration, and
crewed missions to the Moon and Mars.



Future Outlook: Enhanced Space Access and International Collaboration

The success of the Long March 10B will significantly enhance China's access to space,
enabling more economical and efficient deployment of large-scale satellite constellations
in low Earth orbit. This will usher China's space industry into a new phase of growth,
capable of meeting domestic and international commercial demands. Furthermore, the
evolution of this technology opens new possibilities for future space infrastructure
development, including areas like space-based solar power generation and in-orbit
manufacturing. China's progress in reusable rocket technology is expected to further
invigorate the dynamics of cooperation and competition in international space
development.

Source: https://www.globaltimes.cn/page/202607/1365624.shtml
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#51 City Labs Launches First FAA-Approved
Commercial Nuclear-Powered Satellite, BOHR CubeSat,
with Tritium Battery, Revolutionizing Deep Space and
Lunar Night Exploration

OVERVIEW

Florida-based City Labs launched its BOHR CubeSat, powered by a tritium-based

betavoltaic battery, aboard a SpaceX Falcon 9. This BOHR CubeSat is the first

commercial spacecraft approved to carry a nuclear power source under an FAA

pathway established following a 2019 White House memo. The 'NanoTritium

micropower source' offers long-duration operation in deep space and lunar night,

independent of solar power, opening new commercial opportunities for low-power

sensors and security keys and innovating satellite energy storage and exploration.
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IN DEPTH

Key Achievement: City Labs Launches First FAA-Approved Commercial Nuclear-

Powered Satellite, BOHR CubeSat

City Labs, a Miami, Florida-based startup, has successfully launched its 'BOHR CubeSat,'
equipped with a tritium-powered betavoltaic battery, into orbit via a SpaceX Falcon 9
rocket. This BOHR CubeSat represents a historic first: the first commercial spacecraft
cleared to carry a nuclear power source under the U.S. Federal Aviation Administration
(FAA) pathway established following a 2019 White House memo. This success
demonstrates that a safe, compact, and regulatory-approved nuclear power system is
ready for commercial deployment.

Technical Details: Function and Applications of the Tritium Betavoltaic Battery

'NanoTritium'

The betavoltaic battery onboard the BOHR CubeSat, known as the 'NanoTritium
micropower source,' directly converts the energy of beta particles (electrons) emitted
during the decay of the radioactive isotope tritium into electrical power. This technology
is independent of solar power, offering the revolutionary advantage of continuous power
supply in deep space where sunlight is unavailable, or under permanently shadowed
conditions such as the two-week lunar night. This small, reliable power source is
expected to be applied to various payloads requiring long-term autonomous operation,
including low-power sensors, communication devices, security systems, and remote
monitoring equipment.



Background & Industry Context: Diversification of Space Energy Sources and
Regulatory Easing

Traditional space missions have primarily relied on solar cells and chemical batteries for
power. However, for deep-space exploration and long-duration missions in lunar polar
regions, solar power limitations have posed significant challenges. While large
plutonium-based Radioisotope Thermoelectric Generators (RTGs) have a proven track
record, they are unsuitable for small satellites and commercial missions. City Labs'
NanoTritium battery offers a new option for nuclear power sources in commercial space
due to its small size, high safety profile, and FAA approval. The 2019 White House memo
outlined a policy to promote the use of nuclear power sources in commercial space
activities, and this launch can be seen as the culmination of regulatory easing and
technological innovation.

Future Outlook: Accelerating Lunar Exploration and Expanding the Space
Economy

The commercial use of tritium-powered nuclear batteries has the potential to
significantly impact future lunar exploration, particularly the search for water ice
resources in the lunar south pole region. Probes capable of operating during the lunar
night will enable the acquisition of scientific data from previously inaccessible areas,
providing crucial information for lunar base construction. Furthermore, this technology
will facilitate the development of a wide range of commercial space applications, such as
IoT devices requiring long-term operation in space and new space security systems. City
Labs' success marks a groundbreaking case in diversifying energy solutions within the
space economy and creating new business opportunities.

Source: https://spacedaily.com/sd-on-july-7-a-small-miami-company-called-city-labs-put-a-tritium-
powered-battery-the-size-of-a-pencil-eraser-into-orbit-aboard-a-spacex-falcon-9-its-softball-sized-bohr-
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#52 Standard Technology Develops Moon Base
Technologies Integrating Lunar Regolith 3D Printing
and ISRU, Reducing Earth Transport Costs

OVERVIEW

Standard Technology is actively developing moon base technologies, focusing on In-

Situ Resource Utilization (ISRU) and advanced lunar regolith 3D printing, to envision

the future of lunar exploration. The company aims to significantly reduce the high

costs and logistical complexities of transporting materials from Earth by directly
manufacturing robust structures on the lunar surface. This technology is expected to

form a critical foundation for enabling a sustainable human presence on the Moon

and enhancing the autonomy of deep space missions.

Published Date unknown  Standard Technology  USA



IN DEPTH

Key Achievement: Standard Technology Develops Moon Base Technologies

Integrating ISRU and 3D Printing

Standard Technology is advancing the development of innovative moon base
technologies, aiming to shape the future of lunar exploration. The company is
particularly focused on integrating In-Situ Resource Utilization (ISRU) with advanced
lunar regolith 3D printing techniques, with the goal of directly manufacturing robust
structures on the lunar surface. This approach is groundbreaking, holding the potential
to dramatically reduce the costs of material transport from Earth for lunar infrastructure
construction and eliminate logistical complexities.

Technical Details: Self-Sufficient Manufacturing Using Lunar Regolith

Standard Technology's technology leverages lunar regolith (the Moon's soil-like
material), which is abundant on the lunar surface, as a primary construction material.
Through ISRU techniques, fundamental resources such as water, oxygen, and metals are
extracted from lunar regolith and then utilized as raw materials for 3D printing.
Specifically, by sintering lunar regolith or mixing it with binders, various lunar
infrastructures like habitation modules, shielding structures, landing pads, and roads can
be constructed on demand. This 3D printing process is highly automated, capable of
creating durable structures that can withstand the harsh lunar environment with minimal
human intervention. The aim is to establish a self-sufficient manufacturing cycle on the
Moon, independent of expensive transportation from Earth.

Background & Industry Context: Accelerated Deep Space Exploration and
Lunar Economy Construction

With international initiatives like NASA's Artemis program, returning to the Moon and
establishing a permanent human presence have become key goals for space agencies
worldwide. For such long-duration missions, continuous resupply from Earth poses
significant economic and physical challenges, making the establishment of lunar
resource utilization and manufacturing capabilities essential. Private companies like
Standard Technology are contributing to the creation of a lunar economy by providing
innovative solutions in this new frontier. Their technology is positioned as a crucial step
towards making space exploration more sustainable and economical.



Future Outlook: Realizing Lunar Bases and Applications for Mars Exploration

Standard Technology's moon base technologies will significantly accelerate the
construction and operation of future lunar bases. The ability to directly manufacture
structures on the Moon is essential for expanding living spaces, establishing scientific
research facilities, and supporting space resource mining activities. Furthermore, this
technology is applicable not only to the Moon but also to long-duration missions to
other planetary bodies, such as Mars exploration. Construction using local resources
addresses one of the major challenges in expanding humanity's reach into deep space
and is expected to become a foundational technology for achieving a permanent human
presence beyond Earth. Standard Technology's efforts hold the potential to redefine
humanity's future in space.
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