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The Santa Fe Institute (SFI) is a research center that studies the sciences
of complexity. Complexity science is the study of systems that are made up
of many interacting parts, and that exhibit emergent behavior that cannot
be predicted from the behavior of the individual parts. Complex systems
are found in nature, in human society, and in artificial systems such as
computers and networks.

SFI's research program is interdisciplinary, drawing on insights from
physics, biology, computer science, economics, and other fields. The
institute's goal is to develop a general understanding of complex systems,
and to use this understanding to solve real-world problems.
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Natural Systems

One of SFI's main areas of research is natural systems. Natural systems
are complex systems that exist in nature, such as ecosystems, climate
systems, and biological organisms. SFI scientists study natural systems to
understand how they work, how they evolve, and how they interact with
each other.

One of the most important insights that SFI scientists have gained from
their study of natural systems is that these systems are often self-
organizing. Self-organization is the process by which a system can
organize itself into a more complex and ordered state without any external
input. This process is essential for the formation of many natural systems,
such as snowflakes, crystals, and biological organisms.

Artificial Systems

In addition to natural systems, SFI scientists also study artificial systems.
Artificial systems are complex systems that are created by humans, such
as computers, networks, and economic systems. SFI scientists study
artificial systems to understand how they work, how they evolve, and how
they interact with natural systems.

One of the most important insights that SFI scientists have gained from
their study of artificial systems is that these systems often exhibit emergent
behavior. Emergent behavior is behavior that cannot be predicted from the
behavior of the individual parts of the system. This behavior is often
complex and unpredictable, and it can have a significant impact on the
system as a whole.

Applications of Complexity Science



The insights that SFI scientists have gained from their study of natural and
artificial systems have a wide range of applications. These applications
include:

Understanding the climate system: SFI scientists are using
complexity science to develop new models of the climate system.
These models can help us to better understand how the climate
system works, and how it is likely to change in the future.

Developing new drugs: SFI scientists are using complexity science to
develop new drugs for diseases such as cancer and Alzheimer's
disease. These drugs are designed to target the complex networks of
interactions that occur within cells.

Designing new computer systems: SFI scientists are using
complexity science to design new computer systems that are more
efficient and reliable. These systems are based on the principles of
self-organization and emergent behavior.

The Santa Fe Institute is a leading center for the study of complexity
science. The institute's research program is interdisciplinary, drawing on
insights from physics, biology, computer science, economics, and other
fields. SFI scientists study natural and artificial systems to understand how
they work, how they evolve, and how they interact with each other. The
insights that SFI scientists have gained from their research have a wide
range of applications, including understanding the climate system,
developing new drugs, and designing new computer systems.
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