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Beyond Earth: Technological Breakthroughs in the
Last Week

In the past week, space agencies and industry have announced numerous advances beyond Earth,
emphasizing new spacecraft, propulsion, and orbital infrastructure rather than pure science. For example,
astronomers are actively tracking the interstellar comet 3I/ATLAS as it traverses the solar system. NASA
reports that the Hubble telescope imaged 3I/ATLAS on July 21, 2025, revealing a teardrop-shaped dust
envelope around its nucleus and constraining its size to 0.44-5.6 kilometers ' . The comet will pass just
inside Mars's orbit (~1.4 AU) around Oct. 30, 2025 2 . Its discovery by the NASA-funded ATLAS survey
highlights advances in ground-based detection technology - archival images from ATLAS and the Zwicky
Transient Facility trace 3I/ATLAS back to mid-June 2025 3 . This unprecedented opportunity to observe an
interstellar object relies on state-of-the-art telescopes and data-sharing, underscoring how new instruments
are expanding our capabilities beyond Earth. (See NASA's Eyes on the Solar System app for real-time tracking.)

Key Technological Breakthroughs

SpaceX conducted a major test of its Starship rocket’s upper stage. SpaceX rolled out the fully reusable Starship
system for test flight #11. On Sep. 22, 2025 the company performed a static-fire of the Starship upper
stage, firing all six Raptor engines on the pad 4 . This follows success on Flight 10 (Aug. 26), when both
stages splashed down safely and dummy payloads were deployed. With its stacked Starship flights now at
10 successes, SpaceX is preparing for Flight 11 and finalizing the design of Version 3 (an even larger rocket)
expected by late 2026 5 . Such tests advance the frontier of heavy-lift launch technology: Starship remains
the most powerful rocket ever built, with fully reusable first (Super Heavy) and second (Ship) stages
designed to settle Mars 6 . If Flight 11 goes well, SpaceX plans to begin flying Version 3 and aims to launch
uncrewed cargo to Mars as early as late 2026 5 . These developments in reusable mega-rocket propulsion
promise to transform how rapidly we can carry cargo and humans beyond Earth in the near term.

Beyond rockets, new concepts are pushing satellite capabilities. NASA has solicited commercial services to
refuel and reposition on-orbit spacecraft. In a first-of-its-kind study, NASA awarded concept-development
contracts to startups Cambrian Works and Katalyst Space to design a mission that would boost the orbit of
the aging Neil Gehrels Swift Observatory 7 . Swift is drifting lower due to increased atmospheric drag, and
instead of letting it deorbit, NASA sees this as a chance to demonstrate in-space servicing. Under SBIR
Phase III awards, Cambrian and Katalyst are exploring how a private “space tug” could dock with Swift and
raise its altitude 7 . (No private spacecraft has yet orbited and boosted a government satellite.) If
successful, this mission - slated for a spring 2026 test flight - would pioneer autonomous rendezvous and
fuel-transfer technologies, extending Swift's scientific life while “solidifying American leadership in
spacecraft servicing” 7 .

Another breakthrough is the development of advanced communications hardware. For example, L3Harris
and Amazon’'s Kuiper project have partnered to produce hybrid SATCOM radios that can mesh Kuiper's
broadband LEO constellation with resilient military networks 8 . These radios, now entering production
after successful Air Force tests, promise ultra-high-speed, low-latency connectivity for both civilian and
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defense users. Meanwhile, the Space and Defense industry reports that China's Chang Guang Corporation
recently demonstrated a 100 Gbps satellite-to-ground laser link for high-resolution imagery (a roughly
tenfold improvement over last year) - a leap in space laser communications 9 . Although that test was
done under Chinese programs, it illustrates a global push toward faster data downlink. (By contrast, NASA's
TeraByte InfraRed Delivery System has shown 100 Gbps on Earth-Moon distances. High-rate laser comms
are emerging as a critical technology for handling vast remote-sensing datasets.)

Mission and Commercial Developments

Astrophysics missions and spacecraft servicing initiatives are advancing. On the NASA side, the Swift orbit-boost
study underscores new mission concepts for satellite life extension 7 . Separately, NASA officials
announced on Sept. 25 a major contract update with Sierra Space: the long-delayed Dream Chaser cargo
spaceplane will now undergo a free-flight demonstration before any ISS resupply missions 10 . NASA and
Sierra agreed to modify the 2016 contract so that a full uncrewed flight (currently targeted for late 2026) is
performed first, and NASA is no longer committed to a set number of cargo flights 10 . This reflects the
reality that new vehicle development takes time; NASA noted that a demonstration “can be a key enabler in
a spacecraft's development” and offers flexibility 11 . If the demo succeeds, Dream Chaser (with its attached
cargo module “Shooting Star”) could still carry supplies, but NASA shifts the risk onto private industry until
the technology is proven. (This also shows a trend toward NASA funding initial tech maturation while

broadening the future low-Earth-orbit market for commercial space stations, since the ISS will retire in 2030
1213 )

Commercial LEO projects also moved ahead. On Sept. 25, United Launch Alliance flew an Atlas V 551 rocket
from Cape Canaveral carrying 27 Amazon Kuiper broadband satellites (the Ka-03 mission) 14 . This boosted
Kuiper's constellation count to 129 satellites in orbit 4. Amazon announced that with forthcoming
launches (including SpaceX Falcon 9 and future ULA Atlas and Vulcan missions), it expects >200 Kuiper
satellites by year-end, putting initial broadband coverage online in early 2026 15 . (JetBlue was named as
a launch customer for Ka-band service on its aircraft starting in 2027 16 .)

In space weather, on Sept. 24 a SpaceX Falcon 9 placed three spacecraft into orbit: NASA's IMAP (Interstellar
Mapping and Acceleration Probe) plus NASAs Carruthers Geocorona Observatory and NOAAs SWFO-L1
satellite 17 . IMAP will study the boundary of the heliosphere, while SWFO-L1 will orbit the Sun-Earth
Lagrange point and monitor solar storms (replacing aging NOAA weather satellites). These launches will
improve space-weather forecasting capability, a growing priority as reliance on satellites increases.

From a military/defense perspective, one of the biggest announcements came from Germany on Sept. 25.
German Defense Minister Boris Pistorius outlined a €35 billion (US $41 billion) plan over five years to
bolster Germany’s space security 8 . The program will buy new satellite constellations for early warning,
reconnaissance, and communications, and invest in cyber-hardened systems and sensor networks 19 .
Notably, Europe’s Arianespace was awarded a contract to launch two new German military communications
satellites (SATCOMBw Stufe 3) on Ariane 6 rockets 20 . This marks an expansion of German military space
capability and deepens European launch integration. It also highlights how national space forces are
accelerating procurement of surveillance and secure comm sats in response to emerging threats 18 20 .
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Space Infrastructure

In orbital infrastructure, progress continues toward commercial space stations and servicing platforms. As
noted above, Axiom Space is building the first private space station modules for operation after ISS
retirement. On Sept. 25, Axiom announced that Redwire will supply roll-out solar array (ROSA) wings for
Axiom Station’s first module (the AXPPTM, a power/thermal core) 2 . The plan is to attach this module to
the ISS by 2027, then detach it to form the foundation of an independent two-module “Axiom Station” by
around 2028 22 . This development cements Axiom’s timeline: with a planned launch of its first commercial
habitat in late 2027, assembling the station's modules on the ground in Houston, and maintaining a
continuous U.S. presence in LEO through the 2030s 22 23 |

Another infrastructure trend is the rise of on-orbit servicing and refueling. For example, the U.S. Space
Force announced that its next-generation “neighborhood watch” satellites (for space domain awareness)
will be designed to allow on-orbit refueling 24 . This is the first time the Space Force has officially
mandated refueling capability in a procurement. Maj. Gen. Stephen Purdy said he “mandated” that
requirement, noting that refuelable satellites can perform more agile rendezvous and proximity operations
without lifetime limits 24 . In practice, this means future surveillance constellations (replacing GSSAP) will
be built with standardized fuel ports or will require servicing vehicles. Industry is already moving: Northrop
Grumman and Astroscale US are both under contract to demonstrate satellite refueling by 2026 25, and
the Defense Innovation Unit is funding Orbit Fab to deploy an orbiting fuel depot in 2026 that could refuel
multiple spacecraft 26 .

Meanwhile, space logistics and traffic management are evolving. Large LEO constellations like Starlink and
Kuiper are reaching hundreds of satellites, straining coordination. There are no new major guidelines this
week, but officials are increasingly concerned about space situational awareness. The German plan above
includes “improved situational awareness through radars, telescopes and sentinel satellites” to track space
objects 19 . In orbit operations, one hurdle is different fuel standards: if multiple companies build
refuelable satellites with different propellants, servicing ships might have to carry multiple fuel types or
each satellite might have to bring its own refueling vehicle 27 . Resolving these technical and logistical
challenges will be key to making on-orbit refueling and maintenance practical.

Challenges and Considerations

Despite the innovations, several challenges remain in the space domain. Technical complexity and cost
continue to hamper new systems. The Dream Chaser contract change reflects the long development times
for next-generation spacecraft - even a well-funded commercial spaceplane took almost a decade to
prepare its first test flights 10 . Similarly, Starship’s repeated early failures (Flights 8-10) serve as a reminder
that each step toward reusability and higher performance involves risky testing.

Regulatory and safety issues are also on the radar. For example, missile defense planners (including
Germany) worry about satellite cyber-security and anti-satellite threats. Germany explicitly cites the
2022 Russian cyberattack on Viasat's KA-SAT network as motivation to harden space assets against
disruption 28 . Bundeswehr leaders have also noted that “inspector” satellites from Russia have been
closely approaching Western comms sats, raising concerns. These examples underscore that commercial
space systems must increasingly be designed with resiliency and security in mind.
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Another consideration is international competition and cooperation. The surge in German and European
defense space spending mirrors similar announcements by allies and competitors (e.g. Japan's space-based
radar, South Korea's new surveillance sats). The planned German constellations are described as “dual-
use” (civilian and military), highlighting how blurred the line has become. Meanwhile, China's ongoing
heavy-launcher development (Long March 10) and moon program (not detailed this week) are likely behind
the scenes of U.S. and allied plans for Artemis and beyond. In sum, the geopolitical context is pushing new
programs on all sides, which brings both risks (espionage/arms race) and benefits (more funding, faster
tech infusion).

Space debris and traffic continue to be a concern, though no new major incident was reported this week.
The proliferation of satellites means conjunction avoidance and end-of-life disposal protocols remain critical
technical challenges. The planned refueling of domain-awareness sats (instead of cheaper throw-away
launches) is one way the U.S. Space Force is addressing long-term space sustainability: refuelable satellites
can be updated or replaced with less debris.

Future Outlook

Looking ahead, many of these developments set the stage for near-term missions and capabilities. In the
next 1-3 years, we can expect: Starship Flight 11 (and then Version 3), demonstrating Musk’s promise of a
Mars-capable fleet by 2026 5 ; first on-orbit refueling demos by NG and Astroscale in 2026 (per Space
Force plans) enabling new logistics; and orbit-boost attempts for Swift (spring 2026) and possibly other
aging satellites, proving commercial servicing viability. The swift expansion of Kuiper suggests broadband
service may begin regionally in 2026 (Amazon plans the first coverage for North America and Europe) and
globally by 2027 15 .

Strategically, these advances imply a space domain increasingly shaped by commercial innovation and
military necessity. Countries are factoring space into defense budgets (e.g. Germany’s €35B plan 18 ) and
seeking to prevent adversaries from crippling satellite networks. Meanwhile, private companies are rapidly
building out infrastructure: Axiom Station and Blue Origin’s Orbital Reef aim to be online by the end of the
decade, while startups like Sierra Space and others develop shuttles and habitats for new space stations. Al
and automation will likely accelerate these trends (for example, enabling autonomous satellite
constellations and in-space assembly), though specific announcements will come as prototypes mature.

In summary, the past week’s news highlights a broader shift: from purely scientific exploration toward
building a permanent, serviced presence in space. Breakthroughs range from rocket engines and laser
comms to station modules and refueling systems. The convergence of private enterprise and national
programs is driving a “space infrastructure” era. Upcoming missions and contracts (for satellite servicing,
space stations, launch vehicles, and beyond) will test these technologies in orbit. Each success - or failure -
will inform the strategies of NASA, international space agencies, militaries, and industry in the new space
age beyond Earth.

Sources: Official agency releases and reputable space news outlets (NASA, Space.com, Spaceflight Now,
Breaking Defense, etc.) with multiple corroborating accounts. 1 10 4 7 21 14 17 24 19 (Image
credits in captions: NASA, SpaceX, ULA/Spaceflight Now).
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