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The universe may already be saturated with the echoes of civilizations that have gone
extinct.

This work is a simulation that visualizes interstellar communication through a minimal
set of rules.

A civilization capable of interstellar communication is represented as a star (a point).
While it is alive, it periodically emits radio waves as an expanding circular dp o H T
(a ring) centered on its location. The wavefront propagates through space at a
constant speed. When the wavefront reaches another communicative civilization, the
receiver attempts to reply: it sends a straight-line signal directed toward the position
of the original transmitter. If both civilizations are still alive, a communication link is
established between them, and thereafter signals continue to travel back and forth
indefinitely (a minimal model that symbolizes the “maintenance” of conversation).
Civilizations, however, have a finite lifetime: each has a probability of extinction. Once
extinct, it stops transmitting and its star-marker disappears from the display. Yet
wavefronts emitted before extinction can remain in space, which means a receiver may
attempt to reply to a transmitter that no longer exists—producing a silence born from
time delay. What is depicted here is not the triumph of contact, but the structure of

a universe in which contact is difficult to sustain.

Spatial and temporal scale (default settings)

The simulation assumes the Milky Way. The diameter of the galactic disk is mapped to
approximately 100,000 light-years. The world coordinate system is a square of size
1000, interpreted as 1 unit = 100 light-years (so 1000 units = 100,000 light-years).
The physical distance represented by a single screen pixel varies with the initial zoom
level and the viewer’s display; it changes continuously as you zoom in and out.

Time is compressed for viewing. By default, 1 second = 1,000 years (adjustable via the
speed multiplier). The wave/signal propagation speed is set to 10 units/second by
default. With the mapping above (1 unit = 100 ly; 1 second = 1,000 years), this
corresponds to "1 light-year per vyear, i.e., approximately the speed of light. As a
result, propagation across the galactic radius scale (750,000 ly) becomes observable

on screen in roughly “50 seconds.

Emergence of communicative civilizations (default rationale)
The emergence of a communicative civilization is simplified as a waiting-time process at
the level of a stellar system. Referring to Earth’s history, the time scale to reach an

interstellar-communication-capable civilization is set to a median of 4 billion years. This



median is converted into an exponential waiting-time model (constant hazard), i.e. the
per-year rate is

[¥lambda = ¥In 2 / (4¥times 10°9¥ ¥text{years}).]

The Milky Way contains on the order of hundreds of billions of stars, which is far
beyond what can be computed and rendered directly. Therefore, the simulation
introduces Effective stars as a parameter representing the number of
“representative” stellar systems. The default value is set to 1076, chosen so that
civilization-birth events occur at a frequency that can be meaningfully observed
during viewing. This value can be adjusted in the control panel, allowing the viewer to

explore the boundary between quiet and crowded universes.

Extinction (default rationale)

Civilizations do not persist indefinitely. Their lifetimes are modeled with an exponential
survival process. Following a commonly cited illustrative value associated with the
Drake-equation discussion, the median civilization lifetime is set to 10,000 years. This
corresponds to an extinction hazard of

[¥mu = ¥In 2 / (10{,}000¥ ¥text{years}).]

With this single framework, the simulation can transition smoothly between worlds where

links tend to persist and worlds dominated by near—misses and silence.

Focus and limitations

This work prioritizes whether birth, persistence, distance, and time delay overiap
rather than the detailed physics of detectability. Accordingly, it abstracts away
distance attenuation, frequency-band mismatches, directional beaming, and intermittent
observing schedules—each of which is an important factor and a potential avenue for
future extension. Even so, through the geometry of expanding rings that outlive their
sources, replies that become unanswered, and conversations that can vanish as
abruptly as they begin, the piece offers a tangible perspective on the silence we

experience when we look into the galaxy.



