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Space exploration is undergoing a profound transformation, driven by the shift from
monumental and exceptionally costly interplanetary probes to modular, lightweight,

distributed systems.The latest sign of this evolution comes from NASA’s  Innovative

Advanced Concepts (NIAC 2026) program, which has funded a preliminary study to send a
"swarm" of as many as 10,000 femtosatellites — devices weighing less than 100 grams —
into the most hostile and, until now, inaccessible regions of Saturn’s rings and atmosphere.
In a context in which the very concept of a scientific mission is being redefined — accepting

high loss rates in order to enter high-risk environments without jeopardizing the

overall budget — a question naturally arises: does this paradigm shift represent a major

strategic and industrial opportunity for Italy’s Space Economy and, in particular, for

Argotec?
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The interplanetary swarm breakthrough: from "single
point of failure" to distributed resilience
For decades, exploring celestial bodies meant designing one-of-a-kind spacecraft that cost
billions of dollars and were protected with every possible precaution.The approach proposed for
Saturn radically overturns this logic:

Swarm architecture: Thousands of small, basic satellites (circuit board, micro-thruster,
camera, and transmitter module) are integrated inside a mother probe.

Data-driven risk acceptance: Even with estimated losses of up to 92% due to
impacts with the rings' dust and ice, the remaining 8% of survivors guarantees an

unprecedented return of three-dimensional, in-situ data.

This philosophy is not limited to Saturn or NASA, but reflects the entire future trajectory of deep-
space and cislunar observation, reconnaissance, and monitoring missions.

Why Argotec is in the right place at the right time
Founded in Turin and led by David Avino, a former Folgore officer (171° Corso Fede), Argotec
has embedded in its DNA the operational readiness, rigor, and tactical planning capabilities
characteristic of military training, building pioneering know-how precisely in the field of high-

performance microsatellites and resilience in hostile environments.

1. An established legacy of interplanetary successes:

Argotec is no stranger to the challenges of deep space.Globally significant missions such as
LICIACube (which documented the impact of NASA's DART probe on the asteroid
Dimorphos) and ArgoMoon (launched with Artemis 1) have amply demonstrated the
company's unique ability to operate CubeSats and small satellites in critical

navigation and communications conditions.

2. Production scaling capability and the Space Factory:

The real bottleneck for satellite swarms is not merely technological design, but high-rate

manufacturing capability. Producing hundreds or thousands of highly reliable units
requires automated industrial processes and a streamlined supply chain. Under Avino's
leadership, Argotec has invested in the Space Factory, aligning its production capabilities
precisely with the objective of serial production of advanced space platforms.
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3. "Mother Probe - Swarm" Integration: Swarm architectures require primary nodes
responsible for precision navigation, onboard data processing, and the high-power
communications link to Earth.Argotec's technological maturity enables the company to
position itself both as a supplier of carrier vehicles/parent platforms and as a key

industrial partner for the development of individual operational nodes within the

swarm.

Technological challenges to overcome

Naturally, the path toward extreme miniaturization (from CubeSats to femtosatellites) and the
management of complex swarms presents crucial engineering and operational challenges:

Communications and synchronization: Enabling thousands of miniaturized nodes to
work together and channeling the data flow to a single hub.

Decision-making autonomy and Edge AI: The need for onboard artificial intelligence

algorithms to allow individual satellites to reorient themselves and conduct dynamic
measurements in fractions of a second.

COTS component robustness: Ensuring electronics can withstand deep-space radiation
while keeping costs down.

Conclusions: An opportunity for Italy's Space Economy

If projects such as NASA's NIAC demonstrate that the technological frontier is shifting toward
distributed, modular, and expendable systems, the ability to combine design agility with
industrial-scale production will become the key to securing major space contracts in the coming
decades.
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For Argotec, seizing this transition means not only capitalizing on new trends, but also 
consolidating its global leadership in small satellites for scientific exploration and

space defense.The race for the Space of the future will no longer be won by those who build
the most protected giant, but by those who can orchestrate the smartest and most

responsive swarms with tactical precision.
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