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Reductionism

Reductionism is the marvelous idea that as

we take matter apart to its smallest
constituents and understand the laws and
forces that govern them, we can understand

everything.
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Quantum mechanics, Prediction of
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and romance of discovery , yet they also give
rise to an impression that the frontier of
science is purely reductionist, and that

the frontiers lie exclusively at the

extremes of scale
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Reductionism and Emergence

Emergence, by contrast, is
the intriguing idea that as
matter comes together, it
develops novel properties
and unexpected patterns
of collective behavior.
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More is Different

“"The behavior of large and complex aggregations of
elementary particles, it turns out, is not to be understood in
terms of a simple extrapolation of the properties of a few
particles. Instead, at each level of complexity entirely new
properties appear, and the understanding of the new
behaviors requires research which | think is as
fundamental in its nature as any other.” Philip. W.
4‘ Anderson " "More is Different", 1967.
2l
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Quantum Materials in the age of Ql

At the turn of the 20th century
/f\ Otto Lilienthal and the Wright Brothers
/-\\ looked to birds for the principles of
Birds aerodynamics and Flight
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Quantum Materials in the age of Ql

At the turn of the 20th century
Otto Lilienthal and the Wright Brothers
looked to birds for the principles of

Birds aerodynamics and Flight

Wright Flier

At the turn of the 21st
century, Quantum
Materials provide equally
important insights into
how we may understand
and control the quantum
physics of entanglement
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