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Opinion

From the earliest scientific discoveries to the consolidation of mod-
ern engineering, human civilization has undergone profound revolu-
tions, such as the Renaissance and the Industrial Revolution. Today,
electronics, nuclear energy, renewable energy systems, and advanced
computing are assuming that transformative role in history. We are
currently witnessing a new technological revolution centered on artifi-
cial intelligence (AI), advanced computing architectures, and robotics.
These developments arise from both human curiosity and the persis-
tent need to improve living conditions. At the same time, sustainability
has become a central pillar in research and development activities.

The rapid evolution of hardware miniaturization and the advent of
quantum computing promise to surpass the capabilities of current Al
systems [1]. The “age of robots” was envisioned decades ago by Asi-
mov (1950) [2] and Herbert (1965). Advances in medicine have sig-
nificantly extended human life expectancy, while robots increasingly
perform high-precision and hazardous tasks [3,4]. A striking example
of natural processes preceding human discovery is the natural nucle-
ar fission reactor at Oklo, Gabon, described by Perrin (1972), which
demonstrates that nuclear chain reactions occurred naturally two bil-
lion years ago [5].

Science has been compared to monumental architecture. As Gra-
ham Farmelo notes, quoting Steven Weinberg, “The great equations of
modern physics constitute an essential ingredient of scientific know-
ledge, which may even outlive the magnificent cathedrals of earlier
times” The metaphor underscores the enduring intellectual structures
that define scientific progress [6]. The acceleration of scientific prog-
ress is closely linked to computational modeling and simulation. Ap-
plications spanned fields such as gaming, augmented reality, robotic
cooking [5], chemistry [6,7], mining [8], and medicine [4-9]. Environ-

mental sustainability is now central to engineering design, including
carbon footprint reduction and pollutant. Emerging contaminants
such as pharmaceutical residues and antibiotic-resistant microorgan-
isms represent global challenges [10], a phenomenon that illustrates
the intricate interdependence between technological progress and bio-
logical systems. The development of informatics has enabled a range
of tools for running quantum-level theoretical studies and molecular
dynamics simulations, now enabling complex analyses in chemistry,
biology, and biomedical science [11].

Technological innovations are also critical in corrosion science and
materials durability for aeronautics and infrastructure. Seismic en-
gineering plays a vital role in countries such as Chile, known for its
stringent seismic standards [12]. Despite technological acceleration,
human cognitive and linguistic structures evolve more gradually. For
this reason, the humanities must not be marginalized. Anthropolo-
gists, psychologists, philosophers, artists, and social scientists provide
essential frameworks for ensuring that technological advancement en-
hances human capacities rather than diminishes. Sustainability must
extend beyond environmental metrics to encompass ethical, social,
and cognitive dimensions-especially as humanity contemplates future
space colonization and expanded technological integration [13] Today,
computational systems allow us to reason beyond intuitive limits, en-
abling both technological implementation (robotics, automation, AI)
and exploration of profound theoretical questions, from cosmological
models to the possibility of parallel universes. Yet the central challenge
remains: harmonizing technological power with ecological responsib-
ility and humanistic wisdom. The current era may indeed represent a
new Renaissance-one defined not only by scientific achievement but
also by the conscious integration of sustainability, ethics, and inter-
disciplinary collaboration.
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