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This Week in 90 Seconds

EXECUTIVE SUMMARY

Space Industry: the boundary moved from
isolated claims to qualification evidence

11 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management

decisions.

SIGNAL 01 | COMPONENTS
Silicon Solar Cells: University of Surrey's
90% cost reduction

Areview published in Acta Astronautica by University of
Surrey researchers suggests that transitioning to modern
silicon solar cells could cut satellite power supply costs by up
to 90% and halve solar array weight.

SIGNAL 02 | SPACECRAFT

TUSK IC: CMOS beamformer chips and
€15M funding roadmap

TUSKIC, a spin-out from KU Leuven, has secured €15 million
in Series A funding to accelerate the commercialization of its
standard CMOS beamformer chips for Ka-band satellite
communications.

SIGNAL 03 | LAUNCH
Zhuque-3: LandSpace's first controlled
landing and specs

Chinese commercial space companies are making steady
progress in rocket reusability technology to match SpaceX.

SIGNAL 04 | ON-ORBIT SERVICE

Project Suncatcher: Google's 2026 Al TPU
SpaceX mission timeline

Google's Project Suncatcher is initiating its first in-orbit test,
sending prototype satellites equipped with Google's Tensor
Processing Units (TPUs) aboard a SpaceX Transporter-18
mission to evaluate Al performance in harsh space
environments.

DECISION

Focus this week's management attention on mission evidence, launch economics,
resilient supply and regulatory access. Move only when the linked evidence can be
reproduced under your own operating conditions.

THREE MANAGEMENT MOVES

1. Buyers: separate announced missions from funded, licensed, launched and operational capability.

2. Suppliers: qualify components and services against mission environment, traceability and cadence.

3. Executives: track funding, licensing, launch date, on-orbit performance, capacity and insurance.

EVIDENCE DISCIPLINE

FACT states what the collected English source reports. BUSINESS READ and ACTION are editorial interpretations. UNKNOWN lists
information that the source file does not establish. A linked article is not treated as independent confirmation of every claim.
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Five Evidence Anchors SOURCE-BOUND METRICS

Five numbers or evidence anchors that require conditions

900/0 SOUR(.:E-BOUND‘CONDI'I:ION ‘ o
Areview published in Acta Astronautica by University of Surrey researchers suggests that
A06 transitioning to modern silicon solar cells could cut satellite power supply costs by up to
90% and halve solar array weight.

T SOURCE-BOUND CONDITION

15 mi lll o TUSKIC, a spin-out from KU Leuven, has secured €15 million in Series A funding to
accelerate the commercialization of its standard CMOS beamformer chips for Ka-band
satellite communications.

SOURCE-BOUND CONDITION
Chinese commercial space companies are making steady progress in rocket reusability
technology to match SpaceX.

SOURCE-BOUND CONDITION

Google's Project Suncatcher is initiating its first in-orbit test, sending prototype satellites
equipped with Google's Tensor Processing Units (TPUs) aboard a SpaceX Transporter-18
mission to evaluate Al performance in.

SOURCE-BOUND CONDITION

Google announced the launch of a prototype satellite next week for the first in-orbit test of '
Project Suncatcher,' aiming to validate the future feasibility of large-scale Al computing
infrastructure in space.

HOW TO USE THESE NUMBERS
Each value is shown with the condition stated in the collected English article. Do not compare values across

different test methods, device sizes, operating temperatures or commercial stages without normalizing those
conditions.
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Where the Value Chain Moved

VALUE CHAIN / EVIDENCE

Where the value chain moved

Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers,
not decorative arrows.

Components

P01/P06

A review published in
Acta Astronautica by
University of Surrey
researchers suggests
that transitioning to
modern silicon.

Spacecraft

P02/PO7

TUSKIC, a spin-out
from KU Leuven, has
secured €15 million in
Series A funding to
accelerate the
commercialization of

Launch
P03/P08

Chinese commercial
space companies are
making steady
progress in rocket
reusability technology
to match SpaceX.

On-orbit
service
P04/P09

Google's Project
Suncatcher is
initiating its first
in-orbit test, sending

Downstream
market

P05/P10

Google announced the
launch of a prototype
satellite next week for
the first in-orbit test of '

prototype satellites
equipped with
Google's Tensor.

Project Suncatcher,'
aiming to.

its.

EVIDENCE REQUIRED AT EACH HANDOFF

Components to Spacecraft Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck funding, licensing, launch date, on-orbit performance, capacity and insurance.

Spacecraft to Launch Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck funding, licensing, launch date, on-orbit performance, capacity and insurance.

Launch to On-orbit service Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck funding, licensing, launch date, on-orbit performance, capacity and insurance.

On-orbit service to Downstream Transfer test conditions, acceptance criteria, failure data, owner and decision date.

market Recheck funding, licensing, launch date, on-orbit performance, capacity and insurance.

COMMON CONTROL POINT
No theme moves to a commercial commitment until a named owner has reproduced the

relevant evidence and documented funding, licensing, launch date, on-orbit
performance, capacity and insurance.
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Priority Map

Priority map: maturity and next decision locus

PO

Next decision locus (categories)

P02

P03

Business / rules

P04

P05

System / adoption @ @ @@ @

Tech / process

P10

Research Prototype  Jointeval. Adoption Scale

Deployment maturity —

REPRODUCIBLE POSITIONING RULE

I

o) o
(=] (=]
[o<] ~

MATURITY / NEXT DECISION LOCUS

Silicon Solar Cells: University of
Surrey's 90% cost reduction
Business / rules | cue: standard

TUSK IC: CMOS beamformer chips
and €15M funding roadmap
Business / rules | cue: funding

Zhuque-3: LandSpace's first
controlled landing and specs
System / adoption | cue: commercial

Project Suncatcher: Google's 2026 Al
TPU SpaceX mission timeline

Tech / process | cue: no
system/business cue

Project Suncatcher: Google's 2026 Al
orbit test and specs
Business / rules | cue: infrastructure

Callisto: DLR's reusable rocket nose
cone and 2027 timeline
System / adoption | cue: integration

Google Al Chips: SpaceX
Transporter-18 orbital test explained
System / adoption | cue: launching

Google Orbital Al: 4 TPU satellite
specs and 1-year operation
System / adoption | cue: launch

Beyond Gravity: Phononic Crystal
PAS vibration specs and patent
System / adoption | cue: application

NASA X-ray Imaging: Al heat shield
degradation specs
System / adoption | cue: partnership

Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. The vertical
bands classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems).
Article-title cues take precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble
diameter reflects the editorial score.
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Priority Themes 01-02

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A06 | Components | Pilot

FACT
Areview published in Acta Astronautica by University of

Surrey researchers suggests that transitioning to modern
silicon solar cells could cut satellite power supply costs by
up to 90% and halve solar array weight. Compared to
current standard gallium arsenide triple-junction cells,
silicon cells offer significant cost advantages and enable
thinner cover glass due to improved intrinsic durability,
leading to further cost and weight reductions, despite lower
radiation resistance.

WHY IT MATTERS

The decision relevance is mission evidence, launch
economics, resilient supply and regulatory access. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

Silicon Solar Cells: University of Surrey's 90% cost reduction

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, qualify components and
services against mission environment, traceability and
cadence.

ACTION
Within 30 days, separate announced missions from funded,

licensed, launched and operational capability; record the
evidence and owner against PO1.

UNKNOWN
Still unproven or incompletely stated: funding, licensing,

launch date, on-orbit performance, capacity and insurance.

EDITORIAL SCORE 21/25 | MATURITY 2/5 | DECISION LOCUS: BUSINESS / RULES

A02 | Spacecraft | Product adoption

FACT
TUSKIC, a spin-out from KU Leuven, has secured €15 million

in Series A funding to accelerate the commercialization of its
standard CMOS beamformer chips for Ka-band satellite
communications. This innovative technology promises to
significantly reduce the cost and power consumption of
high-speed satellite internet by leveraging mainstream
CMOS chip manufacturing processes, rather than traditional
Silicon Germanium (SiGe).

WHY IT MATTERS

The decision relevance is mission evidence, launch
economics, resilient supply and regulatory access. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

TUSK IC: CMOS beamformer chips and €15M funding roadmap

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, qualify components and
services against mission environment, traceability and
cadence.

ACTION
Within 30 days, separate announced missions from funded,

licensed, launched and operational capability; record the
evidence and owner against P02.

UNKNOWN
Still unproven or incompletely stated: funding, licensing,
launch date, on-orbit performance, capacity and insurance.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES
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Priority Themes 03-04

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A01 | Launch | Research

FACT
Chinese commercial space companies are making steady

progress in rocket reusability technology to match SpaceX.
Notably, LandSpace successfully achieved China's first
controlled ground landing of a Zhuque-3 (Vermillion Bird-3)
rocket booster using deployable landing legs. While
breakthroughs in booster recovery, including sea-net
capture systems, have been reported in recent months, the
ability to relaunch recovered rockets has not yet been
demonstrated, indicating a continuing technological gap
with SpaceX.

WHY IT MATTERS

The decision relevance is mission evidence, launch
economics, resilient supply and regulatory access. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

“ Zhuque-3: LandSpace's first controlled landing and specs

Date not stated

BUSINESS READ

For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, qualify components and
services against mission environment, traceability and
cadence.

ACTION
Within 30 days, separate announced missions from funded,

licensed, launched and operational capability; record the
evidence and owner against P03.

UNKNOWN
Still unproven or incompletely stated: funding, licensing,

launch date, on-orbit performance, capacity and insurance.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION

A08 | On-orbit service | Joint evaluation

FACT
Google's Project Suncatcher is initiating its first in-orbit test,

sending prototype satellites equipped with Google's Tensor
Processing Units (TPUs) aboard a SpaceX Transporter-18
mission to evaluate Al performance in harsh space
environments. Initial ground tests demonstrated TPU chips'
resilience to radiation levels exceeding those anticipated for
a 5-year low-Earth orbit mission.

WHY IT MATTERS

The decision relevance is mission evidence, launch
economics, resilient supply and regulatory access. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

m Project Suncatcher: Google's 2026 Al TPU SpaceX mission timeline

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, qualify components and
services against mission environment, traceability and
cadence.

ACTION
Within 30 days, separate announced missions from funded,

licensed, launched and operational capability; record the
evidence and owner against P04.

UNKNOWN
Still unproven or incompletely stated: funding, licensing,

launch date, on-orbit performance, capacity and insurance.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: TECH / PROCESS
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Priority Themes 05-06

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P05

Al1l | Downstream market | Joint evaluation

FACT
Google announced the launch of a prototype satellite next

week for the first in-orbit test of 'Project Suncatcher,' aiming
to validate the future feasibility of large-scale Al computing
infrastructure in space. As part of SpaceX's Transporter-18
rideshare mission, Google plans to use heat pipes and
radiators to dissipate heat from processors, addressing a
critical technical challenge in space Al computing, as

WHY IT MATTERS
The decision relevance is mission evidence, launch

economics, resilient supply and regulatory access. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

conventional air-cooling systems are ineffective in a vacuum.

Project Suncatcher: Google's 2026 Al orbit test and specs

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, qualify components and
services against mission environment, traceability and
cadence.

ACTION
Within 30 days, separate announced missions from funded,

licensed, launched and operational capability; record the
evidence and owner against P05.

UNKNOWN

Still unproven or incompletely stated: funding, licensing,
launch date, on-orbit performance, capacity and insurance.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: BUSINESS / RULES

A03 | Components | Research

FACT
The German Aerospace Center (DLR) has finalized testing for

the nose cone of its Callisto reusable rocket demonstrator
and is preparing hardware transfer to France for final
integration ahead of initial hop tests in 2027. This progress
marks a significant step for European reusable launch
vehicle technology.

WHY IT MATTERS
The decision relevance is mission evidence, launch

economics, resilient supply and regulatory access. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

“ Callisto: DLR's reusable rocket nose cone and 2027 timeline

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, qualify components and
services against mission environment, traceability and
cadence.

ACTION
Within 30 days, separate announced missions from funded,

licensed, launched and operational capability; record the
evidence and owner against P06.

UNKNOWN

Still unproven or incompletely stated: funding, licensing,
launch date, on-orbit performance, capacity and insurance.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Priority Themes 07-08

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A04 | Spacecraft | Joint evaluation

FACT
Google is launching Project Suncatcher's prototype satellite

aboard SpaceX's Transporter-18 mission to test the
functionality of its Al chips in the space environment. The
primary objective is to evaluate the chips' resilience to
launch forces, radiation, and extreme temperatures. This
mission is a critical step in Google's exploration of
processing Al workloads in Low Earth Orbit, laying the
groundwork for future orbital data centers.

WHY IT MATTERS

The decision relevance is mission evidence, launch
economics, resilient supply and regulatory access. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

Google Al Chips: SpaceX Transporter-18 orbital test explained

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, qualify components and
services against mission environment, traceability and
cadence.

ACTION
Within 30 days, separate announced missions from funded,

licensed, launched and operational capability; record the
evidence and owner against P07.

UNKNOWN

Still unproven or incompletely stated: funding, licensing,
launch date, on-orbit performance, capacity and insurance.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION

A10 | Launch | Pilot

FACT
Google is set to launch its experimental MVP satellite next

week as part of 'Project Suncatcher,' aiming to operate an Al
data center in space. The satellite will feature four Tensor
Processing Units (TPUs) with capabilities comparable to a
single ground-based server, powered by 1 kilowatt of solar
energy for a one-year mission to handle Al requests.

WHY IT MATTERS
The decision relevance is mission evidence, launch

economics, resilient supply and regulatory access. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

Google Orbital Al: 4 TPU satellite specs and 1-year operation

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, qualify components and
services against mission environment, traceability and
cadence.

ACTION
Within 30 days, separate announced missions from funded,

licensed, launched and operational capability; record the
evidence and owner against P08.

UNKNOWN

Still unproven or incompletely stated: funding, licensing,
launch date, on-orbit performance, capacity and insurance.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | DECISION LOCUS: SYSTEM / ADOPTION

Troy Technical | Space Industry | cutoff 2026-09-25

09



Priority Themes 09-10

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

AO07 | On-orbit service | Product adoption

FACT
Beyond Gravity has filed a patent application for a novel

Payload Adapter System (PAS) that significantly improves
satellite protection against launch vibrations. This new PAS
incorporates phononic crystal technology, successfully
adding new functionalities in a single manufacturing step
while overcoming key production challenges for phononic
crystals. This innovation is expected to enable future
satellites to carry more sensitive instruments, leading to
higher performance and reduced costs.

WHY IT MATTERS

The decision relevance is mission evidence, launch
economics, resilient supply and regulatory access. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

m Beyond Gravity: Phononic Crystal PAS vibration specs and patent

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, qualify components and
services against mission environment, traceability and
cadence.

ACTION
Within 30 days, separate announced missions from funded,

licensed, launched and operational capability; record the
evidence and owner against P09.

UNKNOWN
Still unproven or incompletely stated: funding, licensing,

launch date, on-orbit performance, capacity and insurance.

EDITORIAL SCORE 19/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION

A05 | Downstream market | Joint evaluation

FACT
Lawrence Berkeley National Laboratory scientists, in a

decade-long partnership with NASA, have developed a
groundbreaking technique combining X-ray imaging and Al
to observe in real-time how spacecraft heat shields degrade
under extreme thermal conditions. This technology allows
for detailed capture of microstructural changes in ultralight
ablators, such as those used in the Artemis program, during
the ablation process.

WHY IT MATTERS

The decision relevance is mission evidence, launch
economics, resilient supply and regulatory access. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

P10 NASA X-ray Imaging: Al heat shield degradation specs

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, qualify components and
services against mission environment, traceability and
cadence.

ACTION
Within 30 days, separate announced missions from funded,

licensed, launched and operational capability; record the
evidence and owner against P10.

UNKNOWN
Still unproven or incompletely stated: funding, licensing,
launch date, on-orbit performance, capacity and insurance.

EDITORIAL SCORE 19/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION
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OWNERS / GATES / DELIVERABLES

Playbook and Roadmap

Playbook and 0-5 year roadmap

STAKEHOLDER NOW | 0-30 DAYS NEXT | 1-12 MONTHS LATER | 1-5 YEARS

Build a portfolio and
architecture that can

Operating companies separate announced Run production-like

missions from funded, qualification with explicit

licensed, launched and acceptance and stop absorb technology and

operational capability criteria. supplier changes.

Materials, equipment and qualify components and Create shared reliability, Standardize interfaces,

technology suppliers services against mission process-window and traceability, lifecycle

environment, traceability failure-analysis data with support and recovery

and cadence customers. services.

Trading, investment and Map funding, licensing, Contract for capacity, Diversify regional,

legal teams launch date, on-orbit quality, change notice, technical and customer
performance, capacity liability, alternatives and concentration risk.
and insurance. exit.
ROADMAP

NOW | 0-30 DAYS NOW | 0-30 DAYS NEXT | 1-12 MONTHS

Evidence ledger
Owner: Strategy + quality
Deliverable: claim, source, condition,

owner

Risk screen

Owner: Procurement + legal
Deliverable: unknowns, alternatives,

stop

Joint qualification
Owner: R&D + supplier
Deliverable: process window and

failure data

NEXT | 1-12 MONTHS
Commercial gate

Owner: Business + finance
Deliverable: unit economics and

capacity

LATER | 1-5 YEARS

Platform strategy
Owner: Executive team
Deliverable: portfolio and interface

roadmap

LATER | 1-5 YEARS
Service layer

Owner: Operations + channel
Deliverable: monitoring, maintenance

and recovery

GO /NO-GO GATES

G1 Evidence Quality Source, test conditions and reproducibility No traceable evidence

G2 Integration R&D Interface, process window and failure analysis Cannot meet system
conditions

G3 Commercial Business Capacity, total cost, contract and alternatives Economics or supply cannot
be supported

G4 Lifecycle Operations Monitoring, maintenance, change notice and exit No accountable operating

plan
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Analyzed Articles 1/1

ANALYZED ARTICLES | ITEMS 01-11

FULL TITLES / FULL SOURCE URLS

Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the

translated HTML did not retain its original source URL.

“ FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

Zhuque-3: LandSpace's first controlled landing and specs

A0l

A02 TUSK IC: CMOS beamformer chips and €15M funding roadmap

AO3 Callisto: DLR's reusable rocket nose cone and 2027 timeline

A4 Google Al Chips: SpaceX Transporter-18 orbital test explained

AO5 NASA X-ray Imaging: Al heat shield degradation specs

AO6 Silicon Solar Cells: University of Surrey's 90% cost reduction

AO7 Beyond Gravity: Phononic Crystal PAS vibration specs and
patent

A0S Project Suncatcher: Google's 2026 Al TPU SpaceX mission
timeline

A09 Keytruda: Merck's ISS microgravity research for formulation

A10 Google Orbital Al: 4 TPU satellite specs and 1-year operation

All Project Suncatcher: Google's 2026 Al orbit test and specs
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https://www.scmp.com/tech/tech-trends/article/3367874/china-has-gai
ned-pace-space-race-recovering-rockets-can-it-relaunch-one

https://ioplus.nl/en/posts/tusk-ic-raises-15m-to-cut-the-cost-of-satellite-
internet

https://europeanspaceflight.com/callisto-reusable-rocket-demonstrator
-takes-shape-ahead-of-2027-hop-test/

https://superpowerdaily.com/posts/google-will-send-ai-chips-into-orbit-
to-test-whether-they-can-work-in-space

https://sciencesprings.wordpress.com/2026/09/24/from-the-does-berkel
ey-lab-scientists-get-real-time-look-inside-spacecraft-heat-shields-durin

g-extreme-heat-conditions/

https://www.surrey.ac.uk/news/silicon-solar-cells-could-cut-satellite-po
wer-costs-90-cent

https://www.azom.com/news.aspx?news|D=65831

https://blog.google/innovation-and-ai/models-and-research/google-rese
arch/google-project-suncatcher-facts/

https://www.tradingview.com/news/gurufocus:4b4b63430094b:0-merck
-gains-as-keytruda-s-space-research-seeks-a-new-home/

https://www.tomshardware.com/tech-industry/data-centers/google-is-b
lasting-an-experimental-ai-data-center-into-orbit-first-satellite-will-featu
re-just-four-tensor-processing-units

https://www.hungarianconservative.com/articles/tech/google-suncatch
er-ai-computing-space-test/
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#01 Zhuque-3: LandSpace'’s first controlled landing
and specs

Published September 17, 2026  South China Morning Post  China

| oveERVIEW

Chinese commercial space companies are making steady progress in rocket
reusability technology to match SpaceX. Notably, LandSpace successfully achieved
China's first controlled ground landing of a Zhuque-3 (Vermillion Bird-3) rocket
booster using deployable landing legs. While breakthroughs in booster recovery,
including sea-net capture systems, have been reported in recent months, the ability
to relaunch recovered rockets has not yet been demonstrated, indicating a continuing

technological gap with SpaceX.



| IN DEPTH

Key Findings

Chinese commercial space enterprises are demonstrating remarkable progress in the
development of rocket reusability technology. LandSpace, in particular, has successfully
executed a controlled ground recovery of the booster for its Zhuque-3 (Vermillion Bird-3)
rocket. This achievement marks China's first successful rocket booster recovery utilizing
deployable landing legs, representing a significant milestone in the nation's reusable

rocket technology capabilities.

Technical / Clinical Details

The controlled ground recovery of the Zhuque-3 booster by LandSpace was made
possible through the integration of precise guidance systems, sophisticated propellant
management, and deployable landing legs. This technology demonstrates the capability
of a rocket's first stage to return autonomously to a designated landing zone and perform
a vertical landing after launch, akin to SpaceX's Falcon 9. In recent months, other
Chinese commercial space firms have also reported breakthroughs in recovery
techniques, including booster retrieval using a combination of parachutes and sea-net
capture systems. These advancements hold the potential to substantially reduce rocket
manufacturing costs and increase launch frequency, thereby contributing to the

democratization of space access and the expansion of the commercial space industry.

Background & Context

Rocket reusability technology is recognized as a key enabler for dramatically improving
the cost-efficiency of space transportation and is one of the most intensely focused
areas in the global space industry. SpaceX's success with the Falcon 9 has set the
benchmark for reusability. China, in parallel with its national space programs, has been
fostering a rapidly growing commercial space sector, where reusable rocket technology
is positioned as a critical source of competitive advantage. However, a significant
technological gap persists between recovering a rocket and achieving reliable, cost-
effective 're-launch' capabilities, with numerous challenges remaining to be overcome,
including propellant refueling, thorough system inspection and repair, and re-certification

processes.



Strategic Significance & Outlook

LandSpace's successful Zhuque-3 booster recovery carries significant implications for
China's efforts to narrow the technological gap with advanced companies like SpaceX.
Nevertheless, for true commercial viability of rocket reusability, reliable and cost-effective
re-launch capabilities of recovered boosters are indispensable. Chinese commercial
space companies are expected to continue aggressive investment and technological
development towards this ultimate goal. Once re-launch technology is established,
China's space industry will be able to offer low-cost satellite launch services to the global

market, thereby solidifying its position in the global space race.

Source: https://www.scmp.com/tech/tech-trends/article/3367874/china-has-gained-pace-space-race-

recovering-rockets-can-it-relaunch-one
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#02 TUSK IC: CMOS beamformer chips and €15M
funding roadmap

Published September 17,2026 10+ ~NJL¥—

| OVERVIEW

TUSK IC, a spin-out from KU Leuven, has secured €15 million in Series A funding to
accelerate the commercialization of its standard CMOS beamformer chips for Ka-
band satellite communications. This innovative technology promises to significantly
reduce the cost and power consumption of high-speed satellite internet by leveraging
mainstream CMOS chip manufacturing processes, rather than traditional Silicon
Germanium (SiGe). TUSK IC's chips operate with approximately 30% less power
compared to comparable alternatives, and the company has also secured a contract
from the European Space Agency (ESA), providing the final funding push for its

ConnectKa chips and ConnecTile antenna module line to reach the market.



| IN DEPTH

Key Findings

TUSK IC, a spin-out from KU Leuven, has successfully secured €15 million
(approximately $16.5 million USD) in Series A funding. This capital injection is
earmarked to accelerate the commercialization of its standard CMOS beamformer chips,
which are designed to significantly reduce the cost and power consumption of Ka-band
satellite communications. This funding marks a pivotal step in bringing the company's
innovative technology to market and fostering the widespread adoption of high-speed

satellite internet.

Technical / Clinical Details

At the core of TUSK IC's technology is a CMOS beamformer chip specifically engineered
for Ka-band satellite communications. Historically, chips for high-frequency satellite
applications often utilized Silicon Germanium (SiGe) processes due to their superior
high-frequency performance. However, TUSK IC leverages mainstream, lower-cost
CMOS (Complementary Metal-Oxide-Semiconductor) chip manufacturing processes.
This approach not only allows for substantial reductions in manufacturing costs at scale
but also achieves approximately a 30% reduction in power consumption compared to
comparable SiGe-based alternatives. This improvement in power efficiency is critically
important for lowering satellite operational costs and enabling smaller, lighter satellite
designs. The company's product line includes the ConnectKa chip and ConnecTile
antenna modules, both designed to facilitate high-speed data communication in next-

generation satellites and ground terminals.

Background & Context

With global demand for broadband access continually rising, satellite internet is
emerging as a promising solution to bridge the connectivity gap, particularly in rural and
remote areas. Nevertheless, high-bandwidth Ka-band communication systems still face
challenges of high cost and significant power consumption. Innovations from companies
like TUSK IC are essential to overcome these hurdles, making satellite internet more
affordable and accessible. The company's earlier contract win with the European Space
Agency (ESA) this year provides strong validation for the potential and reliability of its

technology.



Strategic Significance & Outlook

The €15 million funding will accelerate TUSK IC's efforts to bring its ConnectKa chips
and ConnecTile antenna modules to the commercial market. The widespread adoption
of this technology could enable satellite internet providers to offer high-performance
services at lower costs, ultimately benefiting end-users through reduced subscription
fees and broader access to high-speed internet in diverse regions. Moreover, the
reduction in power consumption contributes to extended satellite operational lifetimes
and a reduced environmental footprint, supporting sustainable space development.
TUSK IC's success represents a significant advancement within the European space
technology ecosystem and holds the potential to make a substantial impact on the global

satellite communication market.

Source: https://ioplus.nl/en/posts/tusk-ic-raises-15m-to-cut-the-cost-of-satellite-internet
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#03 Callisto: DLR's reusable rocket nose cone and
2027 timeline

Published September 25, 2026  Parabolic Arc  Germany

| oveERVIEW

The German Aerospace Center (DLR) has finalized testing for the nose cone of its
Callisto reusable rocket demonstrator and is preparing hardware transfer to France
for final integration ahead of initial hop tests in 2027. This progress marks a
significant step for European reusable launch vehicle technology. JAXA (Japan
Aerospace Exploration Agency) is contributing critical components, including large
stainless steel piping and cryogenic/gas rapid disconnect systems for Callisto's RSR-
2 engine, reinforcing international collaboration in this advanced propulsion system

development.



| IN DEPTH

Key Findings

The German Aerospace Center (DLR) has successfully completed the final testing of the
nose cone for its Callisto reusable rocket demonstrator. This milestone prepares the
hardware for final integration in France, ahead of the anticipated initial hop tests
scheduled for 2027. This development is crucial for advancing European capabilities in
reusable launch vehicle technology and aims to position the continent competitively in

the global space market.

Technical / Clinical Details

The Callisto demonstrator is designed to validate key technologies for future reusable
rocket stages. Beyond the nose cone, DLR has confirmed the completion of Callisto's
aerodynamic fins, with manufacturing of the landing legs currently underway. These
components are integral to enabling the rocket's vertical takeoff and subsequent vertical
landing maneuvers—a hallmark of reusability. Japan's JAXA is a significant international
partner, procuring critical components for Callisto’s RSR-2 engine, including large
stainless steel piping, cryogenic and gas rapid disconnect systems, and modifications to
flight control hardware. JAXA is also progressing with standalone turbopump tests,

ensuring the robust performance and reliability of the propulsion system.

Background & Context

The landscape of space launch has been dramatically reshaped by the success of
reusable rockets from companies like SpaceX, which have significantly reduced launch
costs and increased flight frequencies. European nations, including Germany and
France, are actively investing in programs like Callisto to develop indigenous reusable
launch capabilities and close the technology gap. The collaborative effort between DLR,
the French space agency CNES, and JAXA underscores the complexity and high stakes
of this technological frontier. Such international partnerships are vital for pooling
expertise and resources, accelerating development, and ensuring that Europe remains a

competitive player in the global space economy.



Strategic Significance & Outlook

The upcoming hop tests in 2027 will be a decisive moment for the Callisto program,
validating its flight dynamics and reusability concepts. A successful demonstration will
substantially boost Europe's confidence and technical foundation for developing
operational reusable launch systems. This project is not merely about a single rocket; it
represents a strategic investment in long-term space access, offering the potential to
drastically reduce the cost of reaching orbit. By democratizing access to space and
increasing launch cadence, Callisto is expected to foster innovation across the European
space industry and strengthen its position in the evolving global space race, influencing

future designs for both government and commercial missions.

Source: https://europeanspaceflight.com/callisto-reusable-rocket-demonstrator-takes-shape-ahead-of-
2027-hop-test/
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#04 Google Al Chips: SpaceX Transporter-18 orbital
test explained

Published September 24, 2026  The Information (Superpower Daily) USA

| OVERVIEW

Google is launching Project Suncatcher's prototype satellite aboard SpaceX's
Transporter-18 mission to test the functionality of its Al chips in the space
environment. The primary objective is to evaluate the chips' resilience to launch
forces, radiation, and extreme temperatures. This mission is a critical step in Google's
exploration of processing Al workloads in Low Earth Orbit, laying the groundwork for

future orbital data centers.



| IN DEPTH

Key Findings

Google is embarking on a pivotal mission with SpaceX's Transporter-18 to launch its
Project Suncatcher prototype satellite, initiating tests to determine if its Al chips can
function reliably in the harsh environment of space. This endeavor is a significant stride
towards Google's ambitious vision of establishing orbital data centers, enabling high-

performance Al computing beyond Earth's atmosphere.

Technical / Clinical Details

The core of this mission involves evaluating Google's proprietary Al chips for their ability
to withstand the intense forces of launch, the high levels of radiation (cosmic rays and
solar particles) prevalent in space, and extreme temperature fluctuations. Although these
chips are primarily designed for terrestrial data centers, Google has developed
specialized cooling systems, including heat pipes and radiators, which have undergone
rigorous testing in chambers simulating the vacuum and temperatures of space. Low
Earth Orbit (LEO) offers unique advantages, such as near-constant exposure to sunlight,
potentially providing up to eight times more solar power generation than on Earth. This
abundant energy source could be highly beneficial for processing energy-intensive Al
workloads in space. The initial prototype satellite will transmit detailed telemetry data to
Earth, focusing on chip operational status, potential radiation-induced damage, and the

performance of the thermal management system.

Background & Context

The burgeoning volume of data generated daily by Earth observation, communication,
and deep-space exploration satellites presents a significant bottleneck for bandwidth,
latency, and processing capacity if all data must be transmitted to and processed on
Earth. By deploying Al chips in space, Google aims to enable "space-based edge
computing," where data is processed closer to its source. This approach reduces the
volume of data transmitted to Earth and facilitates real-time decision-making, which is
revolutionary for applications in disaster response, climate change monitoring, and
space exploration. Google's investment in this sector also signifies a major push in
commercializing space technology, fostering innovation, and creating new competitive

and collaborative opportunities for both established and emerging space companies.



Strategic Significance & Outlook

The success of this initial test mission for Project Suncatcher is paramount for Google to
outline a concrete roadmap for realizing orbital Al data centers. Should this technology
prove viable, it could lead to the establishment of a vast, distributed Al computing
network in space, creating a more robust and scalable space infrastructure independent
of terrestrial dependencies. This would accelerate real-time data analysis from space,
enable autonomous spacecraft operations, and facilitate scientific discoveries previously
deemed impossible. Orbital Al computing is expected to impact diverse sectors,
including communications, navigation, Earth observation, and defense, forming a
cornerstone of the next-generation space economy. Simultaneously, international
cooperation on Al ethics, data security, and orbital congestion management will be

essential to govern this technological advancement responsibly.

Source: https://superpowerdaily.com/posts/google-will-send-ai-chips-into-orbit-to-test-whether-they-can-

work-in-space
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#05 NASA X-ray Imaging: Al heat shield degradation
specs

Published September 24, 2026  Berkeley Lab News Center / sciencesprings USA

| OVERVIEW

Lawrence Berkeley National Laboratory scientists, in a decade-long partnership with
NASA, have developed a groundbreaking technique combining X-ray imaging and Al
to observe in real-time how spacecraft heat shields degrade under extreme thermal
conditions. This technology allows for detailed capture of microstructural changes in
ultralight ablators, such as those used in the Artemis program, during the ablation
process. This capability promises to significantly improve heat shield design accuracy
and model reliability for future space missions, thereby dramatically enhancing

spacecraft safety.



| IN DEPTH

Key Findings

Scientists at Lawrence Berkeley National Laboratory, in collaboration with NASA over a
decade, have developed an innovative technology merging X-ray imaging with artificial
intelligence (Al). This breakthrough enables real-time, non-destructive observation of the
internal degradation of spacecraft heat shields under extreme thermal conditions,
particularly during the ablation process upon atmospheric reentry. This capability
provides direct insight into dynamic material changes previously only inferred,

significantly enhancing the safety and reliability of thermal protection systems.

Technical / Clinical Details

The core of this advanced observation technique is built upon the following synergistic

components:

+ High-Resolution X-ray Imaging: Utilizing powerful X-ray sources and high-speed
detectors, the system captures detailed microstructural changes within heat shields
on timescales as short as milliseconds to seconds. This allows for precise
visualization of phenomena like void formation, crack initiation, and material density

variations as ablation (evaporation and decomposition) progresses.

e Machine Learning and Al for Data Analysis: Advanced machine learning
algorithms and Al are integrated to automatically identify and quantify material
degradation patterns and rates from vast X-ray image datasets. This enables the
detection of subtle changes often imperceptible to human observers and facilitates
the correlation of observed behavior with physical models, thereby improving the

accuracy of material performance predictions.

o Extreme Environment Simulation: Experiments are conducted in ground-based
facilities that simulate actual reentry conditions, applying extreme heat fluxes to heat
shield samples while simultaneously performing X-ray imaging. This allows for
accurate evaluation of the behavior of materials, such as the ultralight ablators

intended for the Artemis program.



Background & Context

Spacecraft heat shields represent the final line of defense, protecting both the vessel
and its crew from the thousands of degrees of extreme heat and pressure generated
during reentry into Earth's or other celestial bodies' atmospheres. However,
understanding the real-time internal processes within these materials has historically
been extremely challenging. Traditional testing methods were limited to post-test
analysis or surface observations, with material performance predictions heavily reliant on
computational models. This new technology effectively illuminates this 'black box,'

enabling more empirically-driven design and validation.

Strategic Significance & Outlook

This real-time observation technology is poised to become an indispensable foundation
for the development of heat shields for future crewed missions to Mars and for higher-
speed Earth return missions. Material scientists and aerospace engineers will be able to
leverage the detailed data obtained from this technology to design next-generation heat
shields that are lighter, more robust, and possess more predictable performance
characteristics. Furthermore, Al-driven analysis is expected to significantly shorten
material development cycles and contribute to cost reductions. Ultimately, this innovation
is anticipated to enhance the safety and success rates of space exploration, securing

humanity's continued expansion into the cosmos.

Source: https://sciencesprings.wordpress.com/2026/09/24/from-the-does-berkeley-lab-scientists-get-real-

time-look-inside-spacecraft-heat-shields-during-extreme-heat-conditions/
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#06 Silicon Solar Cells: University of Surrey's 90%
cost reduction

Published September 24, 2026 Y —K% / AlphaGalileo UK

| oveERVIEW

A review published in Acta Astronautica by University of Surrey researchers suggests
that transitioning to modern silicon solar cells could cut satellite power supply costs
by up to 90% and halve solar array weight. Compared to current standard gallium
arsenide triple-junction cells, silicon cells offer significant cost advantages and enable
thinner cover glass due to improved intrinsic durability, leading to further cost and
weight reductions, despite lower radiation resistance. This technology has the
potential to accelerate the deployment of small satellite constellations and

fundamentally alter the economics of space utilization.



| IN DEPTH

Key Findings

A recent review article published in the academic journal Acta Astronautica by
researchers from the University of Surrey indicates that a shift from conventional gallium
arsenide (GaAs)-based triple-junction solar cells to advanced silicon solar cells in
satellite power systems could potentially reduce power supply costs by up to 90% and
halve the overall weight of solar arrays. This represents a groundbreaking finding,
poised to significantly improve the economics and deployment speed of small satellite

constellations, and fundamentally reshape the cost structure of space utilization.

Technical / Clinical Details

The specific mechanisms for cost and weight reduction in silicon solar cells, as

highlighted in the review, include:

* Lower Cost of Silicon Cells: Silicon is the second most abundant element in Earth's
crust, and manufacturing technologies for terrestrial solar cells are well-established,
making it orders of magnitude cheaper to produce compared to gallium arsenide.
These economies of scale in manufacturing are directly transferable to space-grade

cells.

+ Weight Reduction Mechanism: Traditionally, space-grade solar cells required thick
cover glass for protection against space radiation. However, advancements in
modern silicon cells have improved their intrinsic radiation tolerance, enabling the use
of much thinner and lighter cover glass. This reduction in cover glass thickness is a

major factor in significantly decreasing the overall weight of the solar array.

+ Addressing Radiation Tolerance Challenges: While silicon typically has lower
radiation tolerance compared to gallium arsenide, recent research has shown that
radiation degradation can be mitigated through optimized structural design, improved
doping profiles, and advances in surface passivation techniques. The review
concludes that even with these advancements, the cost and weight benefits of silicon

outweigh its remaining radiation tolerance challenges for many applications.



» Performance in Space Environments: For relatively low-radiation environments
such as Low Earth Orbit (LEO), current silicon solar cells can deliver sufficient
performance. Although further enhancements in radiation tolerance are required for

higher orbits and deep-space missions, ongoing research is addressing these needs.

Background & Context

For decades, gallium arsenide-based solar cells have been the standard in the space
industry due to their high conversion efficiency and excellent radiation tolerance.
However, GaAs is expensive and its manufacturing process complex, leading to power
systems constituting a significant portion of a satellite's total cost. In recent years, with
the explosive growth of small satellites (CubeSats and small satellite constellations),
reducing the manufacturing cost of the satellites themselves, not just launch costs, has
become a pressing concern. Particularly for constellations of communication and Earth
observation satellites, which may involve deploying thousands to tens of thousands of
satellites, the unit cost and weight reduction of solar cells are critical factors determining

project success.

Strategic Significance & Outlook

The findings from the University of Surrey research team present the potential for a
paradigm shift in the space industry. If silicon solar cells can fully realize their potential,
drastically reducing the cost and weight of power systems per satellite, wide-ranging

impacts are anticipated:

e Accelerated Constellation Deployment: The deployment of mega-constellations for
communication (e.g., Starlink, OneWeb) could further accelerate, making cheaper

and faster space-based internet services universally accessible.

» Creation of New Space Missions: Relaxed cost and weight constraints will make a
wider variety of scientific and commercial missions (e.g., in-space manufacturing,

orbital servicing) economically viable.

o Space Access for Developing Nations: The proliferation of low-cost satellites will
expand opportunities for developing nations to build their own space capabilities and

establish Earth observation and communication infrastructure.

* Increased Competition in Solar Cell Technology: GaAs-based manufacturers will
face intensified competition from silicon technology, necessitating advancements in

conversion efficiency and cost reduction to remain competitive.



Future research will focus on accumulating long-term reliability data for silicon solar cells
in space environments and further enhancing their radiation tolerance. As this
technology matures, it has the potential to become a key driver for the democratization

of space utilization and the explosive growth of the space economy.

Source: https://www.surrey.ac.uk/news/silicon-solar-cells-could-cut-satellite-power-costs-90-cent
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#07 Beyond Gravity: Phononic Crystal PAS vibration
specs and patent

Published September 23, 2026 AZoM Unknown

| OVERVIEW

Beyond Gravity has filed a patent application for a novel Payload Adapter System
(PAS) that significantly improves satellite protection against launch vibrations. This
new PAS incorporates phononic crystal technology, successfully adding new
functionalities in a single manufacturing step while overcoming key production
challenges for phononic crystals. This innovation is expected to enable future
satellites to carry more sensitive instruments, leading to higher performance and
reduced costs. The technology holds substantial potential for enhancing the durability

and reliability of space assets.



| IN DEPTH

Key Findings

Beyond Gravity has filed a patent application for an innovative Payload Adapter System
(PAS) designed to significantly enhance the protection of satellites from the severe
vibrations encountered during launch. This advanced PAS integrates phononic crystal
technology, successfully introducing novel functionalities within a single manufacturing
step while simultaneously addressing critical fabrication challenges associated with
phononic crystals. If commercialized, this technology could enable satellites to carry
more sensitive instruments with greater reliability, contributing to both improved overall
performance and reduced manufacturing costs. This marks a notable step forward in

safeguarding high-value space assets.

Technical Details

Phononic crystals are engineered periodic structures capable of controlling the
propagation of sound and vibrational waves. Beyond Gravity's new PAS leverages the
strategic placement of these phononic crystals to effectively attenuate a broad spectrum
of vibrations generated during satellite launches. Unlike traditional PAS designs that
primarily rely on mass and stiffness for vibration suppression, phononic crystal-based
systems can block specific frequency bands of vibrational energy through phenomena
known as 'band gaps.' A critical aspect of the patent filing is the technical breakthrough
in manufacturing these complex phononic crystal structures in a single, streamlined step,
which simplifies the production process and enhances cost-efficiency. This innovation
promises to significantly improve the reliability of scientific and Earth observation

satellites carrying delicate optical and electronic equipment.

Background & Context

Satellites are subjected to extreme vibrational environments during launch, caused by
rocket engine firing and aerodynamic forces during atmospheric ascent. These
vibrations pose a major risk, potentially damaging precise instruments or degrading their
performance. While current PAS designs aim to protect payloads from these forces,
there is a continuous demand for lighter, higher-performing, and more cost-effective
solutions. Phononic crystals are emerging as a promising next-generation vibration
control technology in the aerospace sector, and Beyond Gravity's initiative represents a

frontier expansion in this crucial area of engineering.



Strategic Significance & Outlook

The phononic crystal-integrated PAS technology patented by Beyond Gravity holds the
potential to significantly impact satellite design and manufacturing paradigms. Should
this technology be fully developed and commercialized, it could lead to the creation of
lighter satellite structures with superior vibration isolation capabilities, contributing to
reduced launch mass and, consequently, lower launch costs. Furthermore, by mitigating
the risk of vibration-induced failures, the technology is expected to enhance satellite
mission longevity and reliability, facilitating more sophisticated scientific experiments and
Earth observation missions. This represents a vital step toward safely deploying higher-

performance and more durable payloads into orbit for future space endeavors.

Source: https://www.azom.com/news.aspx?news|D=65831
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#08 Project Suncatcher: Google's 2026 Al TPU SpaceX
mission timeline

Published September 24, 2026 Google Blog USA

| OVERVIEW

Google's Project Suncatcher is initiating its first in-orbit test, sending prototype
satellites equipped with Google's Tensor Processing Units (TPUs) aboard a SpaceX
Transporter-18 mission to evaluate Al performance in harsh space environments.
Initial ground tests demonstrated TPU chips' resilience to radiation levels exceeding
those anticipated for a 5-year low-Earth orbit mission. This mission represents a
critical step towards establishing autonomous Al computing capabilities in space,
aiming to enhance on-board data processing for satellite applications and deep space

exploration.



| IN DEPTH

Key Findings

Google is launching the first in-orbit test of its Project Suncatcher, a long-term research
initiative focused on deploying Al in space. A prototype satellite, equipped with Google's
Tensor Processing Units (TPUs), will embark on a SpaceX Transporter-18 mission to
assess how these Al-specialized chips perform under the extreme conditions of space,
including intense launch vibrations, cosmic radiation, and the vacuum environment's
cooling challenges. Early ground-based testing has already shown that the TPU chips
can withstand radiation doses exceeding the total ionizing dose expected over a typical
five-year space mission, marking a significant advancement for space-based Al

computing.

Technical / Clinical Details

The TPUs, originally designed for terrestrial data centers, require substantial
modifications and rigorous testing to endure spaceflight. Key technical challenges
addressed include surviving the violent vibrations and accelerations of rocket launches
(often exceeding 10 Gs), protecting against high-energy cosmic radiation (hundreds of
Sieverts annually in LEO), and managing heat dissipation in a vacuum. Google has
enhanced the TPU's packaging and radiation-hardening design. Specifically, tests for
Total lonizing Dose (TID) tolerance confirmed the chips' ability to operate reliably even
after exposure to cumulative radiation levels higher than those encountered during a
five-year mission in low-Earth orbit. This resilience positions TPUs as potential core
components for on-board data processing in satellites, real-time analytics for Earth

observation data, and autonomous systems for future deep space probes.



Background & Context

Deploying Al computing in space is crucial for reducing reliance on Earth-based data
centers, enabling real-time, on-board processing of vast amounts of data collected by
satellites, and minimizing the volume of data transmitted back to Earth. This capability
facilitates low-latency decision-making, with applications spanning disaster monitoring,
precision agriculture, defense, and scientific research. For deep space missions, where
communication delays with Earth are substantial, on-board Al for autonomous decision-
making and action is indispensable. Google's initiative fundamentally shifts the paradigm
of data processing in space, potentially laying the groundwork for a new space economy

driven by distributed Al intelligence.

Strategic Significance & Outlook

The success of Project Suncatcher's in-orbit test is a pivotal milestone towards Google's
ambitious vision of establishing 'Al data centers' in space. This achievement will
decrease dependence on terrestrial cloud infrastructure, dramatically enhancing the
autonomy and efficiency of space assets. In the future, Al integration could power lunar
bases, Mars missions, and advanced on-board processing for large-scale satellite
constellations in low-Earth orbit, solidifying space as a new computing frontier. Beyond
bolstering the safety and efficiency of space exploration, this technology promises to
deliver innovative services and capabilities that will have profound impacts on life on

Earth, from environmental monitoring to global connectivity.

Source: https://blog.google/innovation-and-ai/models-and-research/google-research/google-project-

suncatcher-facts/
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#09 Keytruda: Merck's ISS microgravity research for
formulation

Published September 17, 2026  TradingView USA

| oveERVIEW

Merck's blockbuster cancer drug Keytruda has significantly benefited from
microgravity research conducted on the International Space Station (ISS), which
advanced the development of a faster subcutaneous formulation. ISS studies on
protein crystallization provided scientists with a clearer understanding of protein
structures, as microgravity produces larger, more ordered protein crystals than on
Earth, according to a NASA research overview. This success unequivocally
demonstrates the substantial value of space research in pharmaceutical

development.



| IN DEPTH

Key Findings

Merck's leading cancer drug, Keytruda (pembrolizumab), has garnered substantial
benefits from microgravity research conducted aboard the International Space Station
(ISS). The insights gained from protein crystallization studies in orbit have directly
contributed to the accelerated development of a more rapid subcutaneous formulation

for Keytruda, marking a pivotal advancement in drug delivery and patient convenience.

Technical / Clinical Details

The microgravity environment on the ISS facilitates the growth of larger and more
ordered protein crystals than can typically be achieved on Earth. As highlighted by NASA
research overviews, the absence of gravitational forces, such as sedimentation and
convection, allows for a more uniform and slower crystallization process, yielding higher-
quality protein crystals. These superior crystals provide clearer and higher-resolution
structural information through X-ray crystallography, enabling scientists to elucidate the
precise three-dimensional structure of pembrolizumab, Keytruda's active antibody
component. This detailed structural understanding is critical for optimizing protein
stability, solubility, and overall formulation, thereby significantly accelerating the

development of the patient-friendly subcutaneous injection formulation.

Background & Context

The pharmaceutical industry continually seeks to enhance drug efficacy and safety while
simultaneously improving patient convenience. For long-term treatments like cancer
therapies, the development of subcutaneous formulations as alternatives to intravenous
administration offers considerable advantages, including reduced burden on healthcare
providers and improved quality of life for patients. While many pharmaceutical
companies have explored microgravity for protein crystallization research, Merck's
Keytruda stands out as a tangible success story, demonstrating the direct benefits of
such efforts. This achievement strongly indicates the potential of the space environment

as a novel frontier for drug discovery and formulation development.



Strategic Significance & Outlook

Merck is reportedly entering a new era of Keytruda space research, signaling an ongoing
commitment to leveraging microgravity as a critical tool in drug development. Further
advancements in protein crystallization techniques could impact the entire drug
discovery pipeline, from novel drug identification to the improvement of existing
medications. Specifically, enhancing the stability of biopharmaceuticals and developing
more patient-friendly formulations are crucial for expanding patient access and
strengthening market competitiveness. This success story is expected to encourage
other pharmaceutical companies to invest in space research, paving the way for orbital
pharmaceutical research to become a significant pillar of the burgeoning biotechnology

economy.

Source: https://www.tradingview.com/news/gurufocus:4b4b63430094b:0-merck-gains-as-keytruda-s-

space-research-seeks-a-new-home/
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#10 Google Orbital Al: 4 TPU satellite specs and 1-year
operation

Published September 25, 2026 Tom's Hardware USA

| OVERVIEW

Google is set to launch its experimental MVP satellite next week as part of 'Project
Suncatcher,'" aiming to operate an Al data center in space. The satellite will feature
four Tensor Processing Units (TPUs) with capabilities comparable to a single ground-
based server, powered by 1 kilowatt of solar energy for a one-year mission to handle
Al requests. However, initial operations will be limited to 15-minute runs due to
overheating challenges, highlighting critical thermal management hurdles for space-

based Al computing.



| IN DEPTH

Key Findings

Google is preparing to launch its experimental MVP satellite next week, marking the first
in-orbit test for 'Project Suncatcher,’ an initiative exploring the feasibility of operating Al
data centers in space. This satellite will be equipped with four Tensor Processing Units
(TPUs) and 1,000W of solar power, providing computational capabilities akin to a single
Earth-based server. Designed to handle Al tasks for one year, this mission represents a

crucial step in understanding the potential of orbital Al computing.

Technical / Clinical Details

At the core of the MVP satellite are Google's custom-designed high-performance Al
chips, the TPUs, which are optimized for efficient processing of machine learning
workloads. Power will be supplied by a 1-kilowatt solar array, enabling sustained
operation in low Earth orbit. However, thermal management in the vacuum of space
presents a significant challenge; the article notes that continuous Al workloads will be
limited to 15-minute intervals due to overheating concerns. To address this, Google is
developing advanced passive cooling systems, utilizing heat pipes and radiators to
efficiently dissipate heat from the processors into space. The successful implementation
and performance of this cooling technology will be key to unlocking long-term space-

based Al computing capabilities.

Background & Context

As Al processing demands surge, terrestrial data centers face escalating power
consumption and cooling complexities. Google's Project Suncatcher offers an innovative
approach to these challenges by exploring the potential of computing in space. Low
Earth orbit satellites can access nearly 24/7 sunlight, generating up to eight times more
solar energy than ground-based panels, making space an ideal energy source for Al
workloads. Visionaries like Elon Musk have also predicted that most Al computing will
eventually migrate to space, underscoring the growing industry-wide interest in orbital

computing solutions.



Strategic Significance & Outlook

The launch and year-long operation of the MVP satellite are essential for validating the
scalability and sustainability of Al infrastructure in space. Overcoming the initial
operational limits imposed by thermal management will be a critical focus for future
development. If successful, this technology could lead to transformative advancements
in various sectors, including the analysis of Earth observation data from space,
autonomous operation of satellite constellations, and Al integration into space
exploration missions. Google's initiative has the potential to carve out a new frontier for

Al computing within the burgeoning space economy.

Source: https://www.tomshardware.com/tech-industry/data-centers/google-is-blasting-an-experimental-ai-

data-center-into-orbit-first-satellite-will-feature-just-four-tensor-processing-units
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#11 Project Suncatcher: Google's 2026 Al orbit test
and specs

Published September 25, 2026 HPCwire USA

| OVERVIEW

Google announced the launch of a prototype satellite next week for the first in-orbit
test of 'Project Suncatcher,’ aiming to validate the future feasibility of large-scale Al
computing infrastructure in space. As part of SpaceX's Transporter-18 rideshare
mission, Google plans to use heat pipes and radiators to dissipate heat from
processors, addressing a critical technical challenge in space Al computing, as

conventional air-cooling systems are ineffective in a vacuum.



| IN DEPTH

Key Findings

Google has announced that it will conduct the first in-orbit test for 'Project Suncatcher'
next week, an initiative exploring the potential for large-scale Al computing infrastructure
to operate in space. A prototype satellite will be launched as part of SpaceX's
Transporter-18 rideshare mission to validate Al processing capabilities and thermal
management technologies in the orbital environment. This endeavor marks a significant

step towards pioneering new frontiers for Al technology applications in space.

Technical / Clinical Details

One of the primary technical focuses of this in-orbit test is efficient thermal management
in the vacuum of space. As conventional air-cooling systems are non-functional in a
vacuum, Google has developed an innovative cooling system combining heat pipes and
radiators. This system aims to efficiently collect heat generated by the Tensor
Processing Units (TPUs) on board the satellite and dissipate it into space. The success
of thermal management is critical for the sustainable operation of space Al data centers,
and the data from this test will be crucial in evaluating its feasibility. The satellite is
planned to operate for one year handling Al processing requests, which will also test its

reliability and performance during long-term operation.

Background & Context

As Al processing capabilities advance, the associated power consumption and cooling
challenges pose significant burdens for terrestrial data centers. Google's Project
Suncatcher proposes utilizing space as a strategic solution to this global challenge.
Space offers abundant energy sources through solar power generation and the potential
for passive cooling leveraging the cold vacuum, making it an ideal platform for Al
computing. This move aligns with a broader trend of accelerating Al and computing
integration within the space industry, exemplified by Elon Musk's prediction that 'most Al
computing will move to space.' SpaceX's rideshare program economically provides
launch opportunities for such experimental payloads, fostering space technology

innovation.



Strategic Significance & Outlook

The success of this first in-orbit test for Project Suncatcher will be a crucial milestone for
Google in its efforts to build large-scale, space-based Al computing infrastructure in the
future. Specifically, the validation results of thermal management technology in a
vacuum environment will significantly influence the direction of future space Al
technology development. If this technology is established, it is expected to enable a wide
range of applications, including processing Earth observation data from space,
autonomous satellite networks, advanced space exploration missions, and the creation
of new data services in orbit. Google's initiative has the potential to expand the role of Al

in the space economy and elevate humanity's utilization of space to a new stage.

Source: https://www.hungarianconservative.com/articles/tech/google-suncatcher-ai-computing-space-
test/
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