
Beyond Earth: Deep Research on the Most Important Breakthroughs 
and News in Space and Aerospace (Aug 8–15 2025)

Introduction – technology beyond our world

The past week has been packed with news showing how technologies are changing space 
exploration and the commercial aerospace landscape. Although there were no major scientific 
discoveries like the detection of new planets, agencies and companies announced a series of 
technical breakthroughs: autonomous rover upgrades, jam-resistant satellites, disk-shaped 
spacecraft, lunar lander tests and in-space AI processing. This report examines these events 
under the theme “Beyond Earth,” focusing on engineering advances and space infrastructure 
rather than pure science. Only developments reported between 8 and 15 August 2025 and 
corroborated by multiple credible sources are included.

Key technological breakthroughs
Breakthrough Evidence & significance

Jam-resistant navigation satellite (NTS-3) United Launch Alliance’s Vulcan Centaur 
rocket carried the U.S. Space Force’s 
Navigation Technology Satellite-3 (NTS-3) 
to geosynchronous orbit on 12 Aug 2025
【372527584943715†L97-L146】. NTS-3 is the 
first experimental navigation satellite in 
nearly 50 years and features a 
reprogrammable architecture with a 
phased-array antenna, enabling 
jam-resistant GPS-like signals and the ability 
to upload new waveforms on-orbit. L3Harris, 
which built the payload, calls it the “first 
fully reprogrammable position, navigation 
and timing (PNT) satellite,” noting its 
modular payload and secure command 
system【656055886042766†L241-L274】. 
The mission also validates the Vulcan rocket 
for U.S. national-security payloads
【372527584943715†L97-L146】.

Disk-shaped satellites for very low Earth 
orbit (DiskSat)

The Aerospace Corporation unveiled 
DiskSat: a 40-inch-diameter, 1-inch-thick 
satellite designed for very low Earth orbit 
(vLEO). The plate-like shape reduces drag 
compared with cubesats and provides a large 
surface area for solar power and payloads. 
According to the Aerospace Corp., DiskSats 
can carry more power-hungry instruments 
yet remain stackable and cheap enough to 



Breakthrough Evidence & significance

replace quickly; a NASA tech demonstration 
will fly later in 2025【246611703267999†L89-
L116】. NASA’s own description notes that 
the demonstration will launch four DiskSats 
that use electric propulsion to change 
orbit and test how a vLEO constellation can 
improve imaging and communications
【162768286827133†L331-L356】.

Fission Surface Power (FSP) on the Moon NASA issued a Request for Information on 
14 Aug 2025 seeking industry input on 
designing a 100-kilowatt fission surface 
power system for the Moon. The system 
must weigh under 15 metric tons, use a 
closed-Brayton-cycle power conversion, and 
be deployable by the mid-2030s
【129118420747403†L333-L371】. Nuclear 
engineer Katy Huff explained that NASA’s 
accelerated goal of 100 kW strains the mass 
and design limits but is essential to provide 
sustained power for lunar bases and eventual 
Mars missions【970231796863302†L49-
L88】.

Autonomy and multitasking upgrade on 
Mars’ Curiosity rover

NASA’s Curiosity Mars rover received a 
major software upgrade that allows it to 
perform multiple tasks simultaneously, 
such as relaying data while driving and 
autonomously deciding when to “nap” to save 
power【549075953855788†L62-L67】. 
Engineers say the rover is now treated “like a 
grown-up” that can optimize its nuclear 
power supply (MMRTG) for science 
operations【549075953855788†L62-L66】. 
The ability to multitask and manage energy 
autonomously represents a significant step 
toward more resilient robotic explorers.

On-orbit AI processing partnership Czech startup ZAITRA and Canada’s Xiphos 
Systems announced at the Small Satellite 
Conference (11 Aug 2025) that they would 
combine ZAITRA’s Skaisock AI-based 
onboard software with Xiphos’ 
radiation-tolerant compute modules. 
SpaceNews, publishing the joint press 
release, reports that the partnership centres 
on the SKAIDOCK data-processing unit built 
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around Xiphos’ Q8 module; the hardware 
supports advanced AI models for real-time 
object detection and data analytics in orbit
【945097882506180†L140-L189】. The 
system has already flown on the TROLL 
satellite and will allow satellites to decide 
autonomously which data to downlink. An 
independent analysis notes that this 
combination enables missions to reduce 
downlink bandwidth and increase autonomy
【524490524992473†L72-L127】.

Mission and commercial developments
Mission or commercial event Evidence & significance

China’s Lanyue lunar lander test To prepare for a crewed lunar landing by 
2030, China tested a full-scale Lanyue lander 
at a simulated lunar site in Hebei province. 
Reuters reports that engineers coated the test 
area to mimic lunar dust, added rocks and 
craters, and subjected the lander to different 
conditions to verify its descent and ascent 
engines, guidance, control and 
mechanical interfaces
【41250982615506†L155-L177】. Multiple 
sources (The Register, Jatan’s Moon Monday) 
highlight that the 26-ton lander can 
transport two astronauts plus a rover and 
marks a critical milestone for China’s human 
lunar program.

Ariane 6 launches MetOp-SG A1 weather 
satellite

Europe’s Ariane 6 rocket conducted its third 
flight on 12 Aug 2025, delivering the 
MetOp-SG A1 satellite into an 800 km polar 
orbit. ESA notes that the satellite, part of 
Europe’s MetOp Second Generation program, 
carries instruments for high-resolution 
temperature, wind, precipitation and aerosol 
measurements as well as the Sentinel-5 
atmospheric-pollution mission
【205970774952779†L34-L53】. This launch 
ensures continuity of global weather and 
climate monitoring for the next two decades 
and demonstrates Ariane 6’s heavy-lift 
capability.

Starlink Direct-to-Cell field test in During a field test on 12 Aug 2025, Ukraine’s 
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Ukraine largest mobile operator Kyivstar sent and 
received SMS messages via Starlink’s Direct 
to Cell satellites using ordinary smartphones
【171910446609893†L132-L171】. The test, 
verified by a VEON press release and 
independent Ukrainian news reports, 
demonstrated that the satellites can act as 
orbital cell towers when terrestrial networks 
are unavailable【734695208755576†L41-
L87】. Service is slated to begin commercially 
in late 2025, offering resilience for 
war-damaged regions.

SEOPS & Digantara post-launch tracking 
service

Launch integrator SEOPS announced on 
11 Aug 2025 that it would provide customers 
with two months of free post-launch 
identification and collision-avoidance 
services using Digantara’s sensor 
network. Via Satellite reports that Digantara 
can track objects as small as 5 cm, enabling 
operators to contact their satellites soon after 
deployment rather than waiting days
【548008139437682†L86-L112】. The service 
addresses increasing congestion in rideshare 
launches and reduces the risk of lost 
satellites.

NASA and LeoLabs Space Act Agreement NASA signed a Space Act Agreement with 
LeoLabs on 13 Aug 2025. OrbitalToday 
explains that LeoLabs will provide NASA’s 
Conjunction Assessment Risk Analysis 
program with high-precision radar data, 
orbit determinations and radar cross-section 
measurements, integrating these with the 
U.S. Space Surveillance Network to improve 
collision avoidance for NASA missions
【45294045051889†L38-L72】. The 
partnership highlights the growing role of 
commercial space-traffic management 
services.

Starship and other launches SpaceX continued its high-cadence launch 
schedule, deploying 24 Starlink V2 Mini 
satellites from Vandenberg on 13 Aug 2025 
(confirming 97 Falcon 9 flights in 2025). 
While widely reported (e.g., TS2.Tech), this 
mission is routine and not covered here 
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because no major technical innovations were 
announced.

Space infrastructure progress
• Nuclear power for lunar outposts: The Fission Surface Power RFI outlines a 100 kW 

nuclear reactor for the Moon with a closed Brayton power conversion cycle, a mass 
limit of 15 tons and the ability to operate autonomously for at least ten years
【129118420747403†L333-L371】. Experts note that developing such a reactor requires 
solving challenges in radiation shielding, heat rejection and lunar deployment
【970231796863302†L49-L88】.

• Very low Earth orbit constellations: DiskSat’s thin, plate-shaped satellites are 
optimized for very low Earth orbit (below ~300 km). Flying at such altitudes offers 
higher-resolution imaging, lower latency communications and rapid orbital 
decay, thereby reducing debris risks【246611703267999†L89-L116】. The 
demonstration mission will test whether a constellation of DiskSats can remain in vLEO 
using electric propulsion【162768286827133†L377-L416】.

• Collision avoidance & tracking: With thousands of new satellites launching each 
year, collision avoidance is crucial. LeoLabs’ agreement with NASA leverages its 
commercial network of phased-array radars to track nearly 25 000 objects with 
sub-two-minute latency, enhancing NASA’s ability to manoeuvre spacecraft away 
from debris【45294045051889†L38-L72】. SEOPS and Digantara’s tracking service 
similarly helps new satellites establish contact quickly【548008139437682†L86-L112】.

• On-orbit autonomy and AI: The ZAITRA–Xiphos partnership introduces 
space-qualified AI hardware that allows satellites to process data in orbit and decide 
what information to downlink【945097882506180†L140-L189】. Real-time object 
detection and change detection reduce the volume of data sent to Earth and support 
autonomous mission operations【524490524992473†L72-L127】.

Challenges and considerations
• Power and mass constraints: Designing a 100 kW lunar reactor within a 15-ton 

mass limit is technically demanding【129118420747403†L333-L371】. Professor 
Katy Huff notes that earlier concepts for a 40 kW system weighed <6 tons; scaling to 
100 kW will strain thermal management and shielding【970231796863302†L49-L88】.

• Space debris and traffic: New constellations and rideshare launches increase collision 
risk. LeoLabs and SEOPS initiatives show that tracking and identification must keep 
pace with deployment, but regulatory frameworks for space-traffic management remain 
underdeveloped.

• International competition: China’s Lanyue test underscores the country’s ambition to 
land astronauts by 2030【41250982615506†L155-L177】, intensifying the lunar race. At 
the same time, Europe’s Ariane 6 and ULA’s Vulcan missions demonstrate that 



maintaining independent launch capabilities is critical for national and commercial 
security.

• Energy management on Mars rovers: Curiosity’s new multitasking abilities highlight 
the difficulty of power budgeting for long-lived rovers; the software must balance 
science operations, communications and energy conservation【549075953855788†L62-
L67】.

• Cybersecurity and signal resilience: The NTS-3 satellite’s jam-resistant design shows 
how vulnerable traditional GPS signals are to interference and spoofing. Operational 
tests over the coming year will need to verify the resilience of new PNT architectures
【372527584943715†L97-L146】.

Future outlook and strategic implications

Technological advances announced in mid-August 2025 point toward a more autonomous, 
resilient and diversified space infrastructure. Nuclear power systems, if developed successfully, 
would unlock continuous crewed operations on the Moon and supply the energy needed for 
in-situ resource utilization and human Mars missions. DiskSat and other vLEO platforms could 
bring higher-resolution Earth-observation and low-latency communications, but only if 
propulsion and drag management challenges are solved.

Autonomy and artificial intelligence will increasingly migrate to the spacecraft themselves. 
Curiosity’s multitasking upgrade is a microcosm of how missions can increase scientific 
return without extra hardware. The ZAITRA-Xiphos partnership and other on-orbit AI 
initiatives suggest that future satellites will analyze and act on data locally, reducing 
reliance on ground control.

Global competition will continue to drive technology development. China’s progress toward a 
human lunar landing by 2030 raises the stakes for NASA’s Artemis program and associated 
commercial partnerships. Meanwhile, jam-resistant navigation satellites like NTS-3 foreshadow 
a next generation of secure, adaptive PNT services that could eventually supplant today’s 
GPS.

Lastly, the explosion of commercial constellations underscores the need for robust 
space-traffic management, prompting partnerships like NASA–LeoLabs and SEOPS–
Digantara to integrate commercial data into collision-avoidance frameworks. As the space 
environment becomes more congested, such services will be indispensable.

In summary, the past week’s announcements reveal that the future of space exploration is not 
only about going farther but also about building smarter, safer and more resilient 
infrastructure beyond Earth.
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