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Abstract 

 

This paper proposes an eight-point operational framework for evaluating whether an 

interstellar object, such as 3I/ATLAS, may be an active extraterrestrial spacecraft. The 

premise is that if the object is of artificial origin and operational, it must, in some measurable 

way, gather data or interact with its environment. Each of the eight points therefore 

corresponds to an observable signature of activity that current or near-future human 

technology can detect or rule out. The framework is motive-independent and falsifiable, 

providing a structured way to test the hypothesis without speculation about intent or origin. 

The framework is expandable and may be used for future interstellar objects that enter the 

Solar System. 

 

Keywords 

 

Interstellar object, 3I/ATLAS, extraterrestrial technology, active spacecraft hypothesis, 

verification framework, falsifiability, observational protocol, SETI, astrobiology. 

 

 

 

  



Framework for Evaluating Artificial Activity in Interstellar Objects — Page 2 
 

Introduction 

The discovery of interstellar objects passing through our Solar System has opened a new and 

important field of study {1, 2}. These objects, which do not belong to the Sun’s family, may 

provide unique insights into extrasolar planetary systems and the broader processes that shape 

them. 3I/ATLAS, detected in 2025, is one such object. Its passage through the inner Solar 

System offers an opportunity to examine it not only as a natural visitor but, hypothetically, as 

an active extraterrestrial spacecraft. 

The present paper does not seek to establish the origin of 3I/ATLAS. Instead, it assumes—

purely as a working hypothesis—that the object is indeed an active extraterrestrial spacecraft. 

It outlines how, under that assumption, we can scientifically evaluate its behaviour using our 

existing or near-future technologies. 

The framework is independent of any motive assigned to the object. What matters is that any 

functioning spacecraft, regardless of purpose, must display some observable signatures of 

activity. These signatures, if measurable, allow us to test the hypothesis in a falsifiable 

manner {5}. 

This paper therefore proposes an eight-point operational framework which defines these 

measurable aspects. The framework is expandable and can be applied to any interstellar 

object passing through the Solar System. 

 

 

Scope and Boundaries 

This paper is confined to the assessment of interstellar objects under the specific assumption 

that they are active extraterrestrial spacecraft. It does not address questions of origin or intent, 

as doing so would introduce unnecessary speculation. 

The framework outlined here limits itself to observable physical and behavioural indicators 

that can be measured through astronomical, radiometric, spectroscopic or other instrumental 

means {3, 4}. It excludes any indicators that rely on subjective interpretation or theoretical 

expectation of extraterrestrial technology or purpose. The framework is motive-independent 

and designed to be falsifiable, meaning that the absence of measurable indicators will serve 

as evidence against the extraterrestrial spacecraft hypothesis {5}. 

 

 

Eight-Point Verification Framework 

If an interstellar object is an active extraterrestrial spacecraft, then it must engage in 

measurable interaction with its surroundings. No active system can exist in complete 

observational isolation. To operate, it must gather, process, or respond to information in some 

detectable manner. 
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The eight points proposed below represent measurable indicators that together define the 

operational footprint of an active spacecraft. Each point can be investigated independently. 

The presence of one or more may suggest activity; the absence of all would strongly argue 

against it. 

1. Navigational Adjustment – An active spacecraft will maintain or alter its trajectory in a 

controlled manner. Detectable deviations from purely gravitational motion, especially those 

inconsistent with outgassing or radiation pressure, may indicate propulsion or attitude control 

{1, 2}. 

2. Rotational Behaviour – Regular, non-random changes in spin or orientation, particularly 

those maintaining a constant attitude relative to external reference points such as the Sun or 

major planets, could imply stabilisation or sensor alignment. Unexplained damping or 

acceleration of rotation warrants closer study. 

3. Electromagnetic Emissions – Transmission or leakage of coherent electromagnetic 

signals distinct from natural plasma or thermal phenomena could indicate active systems. 

Monitoring across the radio and microwave bands remains the most direct method for such 

detection {3, 4}. 

4. Optical or Thermal Modulation – Variations in optical reflectivity or thermal output, 

occurring in structured or periodic patterns, could indicate active surface processes. Optical 

and infrared photometry should therefore accompany trajectory tracking {1, 2}. 

5. Interaction with Solar Radiation – An active extraterrestrial spacecraft may exhibit 

controlled responses to solar flux—for example, deliberate alteration of attitude to regulate 

temperature or energy intake. Correlation between orientation and solar angle can indicate 

such behaviour. 

6. Data-Gathering Signatures – If the interstellar object functions as a probe, it must sense 

its environment. Directed scans, beam sweeps, or short-duration bursts of electromagnetic 

activity aligned toward Earth or other Solar System bodies may serve this purpose {3}. 

7. Environmental Perturbations – Proximity effects—such as plasma disturbances, 

magnetic fluctuations, or anomalous particle flux—could arise from onboard systems. These 

can be monitored not only through ground-based facilities but also via existing spacecraft 

sensors in near-Earth orbit, interplanetary space, or planetary missions whose instruments 

register transient anomalies {3, 4}. 

8. Post-Encounter Evolution – Behaviour following perihelion or departure from the inner 

Solar System provides critical evidence. Any course correction, acceleration, or modulation 

of emissions after the encounter could indicate the end of an operational phase {1, 2}. 

These eight points together form a complete operational framework. Each represents a 

potential line of measurable evidence that can either confirm or eliminate the assumption of 

artificial activity. As technology advances, further indicators may be recognised, provided 

they remain grounded in the same principles of measurability and operational logic. 
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Conclusion 

The framework outlined here establishes a falsifiable, observation-driven method for testing 

the active spacecraft hypothesis in interstellar objects. It replaces conjecture with measurable 

criteria, allowing any claim of artificial activity to be examined within a single operational 

logic. 

This approach is not event-bound. It remains a standing evaluative protocol—automatically 

applicable whenever an interstellar object is proposed, by speculation or observation, to 

exhibit signs of activity that could imply artificial control. 

By treating the question procedurally rather than rhetorically, the framework preserves 

scientific neutrality: neither affirming nor denying artificial origin, but ensuring that such 

claims are testable with the instruments and data already available to planetary science and 

SETI observation programs.  
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