
BCS 50 Years: Leon Cooper - A Legacy of
Scientific Excellence and Innovation
The BCS theory, developed by John Bardeen, Leon Cooper, and John
Schrieffer in 1957, revolutionized our understanding of superconductivity.
This groundbreaking theory provided a microscopic explanation for the
phenomenon of superconductivity, in which certain materials lose all
electrical resistance below a critical temperature. The BCS theory has had
a profound impact on modern physics, leading to the development of new
technologies and applications, such as superconducting magnets and
quantum computing.

Leon Cooper played a pivotal role in the development of the BCS theory.
His contributions were recognized with the Nobel Prize in Physics in 1972,
which he shared with Bardeen and Schrieffer. In this comprehensive
biography, we will explore the life and work of Leon Cooper, from his early
days as a young scientist to his groundbreaking research and lasting
legacy in the field of physics.
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Early Life and Education

Leon Cooper was born in New York City on February 28, 1930. He
developed an early interest in science and mathematics, and he excelled in
his studies throughout his childhood. After graduating from high school,
Cooper attended Columbia University, where he earned a Bachelor of Arts
degree in physics in 1951.

Following his graduation from Columbia, Cooper continued his studies at
Harvard University, where he earned a Doctor of Philosophy degree in
physics in 1954. His doctoral thesis, "The Theory of Superconductivity,"
provided a significant contribution to the field and laid the foundation for his
future work on the BCS theory.

The Development of the BCS Theory

In the early 1950s, the phenomenon of superconductivity was still poorly
understood. Scientists knew that certain materials, such as lead and
mercury, exhibited zero electrical resistance below a critical temperature.
However, they did not have a satisfactory explanation for this behavior.

Cooper began working on the problem of superconductivity in 1956, while
he was a postdoctoral researcher at the University of Illinois at Urbana-
Champaign. He soon realized that the key to understanding
superconductivity lay in the interactions between electrons within the
material.

Cooper's breakthrough came when he developed a theory that described
how electrons could pair up to form Cooper pairs. These Cooper pairs are
bound together by a weak attractive force, which is mediated by the
vibrations of the crystal lattice. When a Cooper pair is formed, the two



electrons move in synchrony, which cancels out their individual magnetic
fields. This, in turn, reduces the electrical resistance of the material.

Cooper's theory provided a microscopic explanation for superconductivity,
and it was quickly accepted by the scientific community. In 1957, Cooper,
Bardeen, and Schrieffer published their seminal paper on the BCS theory in
the Physical Review. This paper laid the foundation for the modern
understanding of superconductivity and earned the three scientists the
Nobel Prize in Physics in 1972.

Later Career and Legacy

After receiving the Nobel Prize, Cooper continued his research on
superconductivity and other areas of condensed matter physics. He held
faculty positions at several prestigious institutions, including the University
of Illinois at Urbana-Champaign, Brown University, and Columbia
University.

Cooper made significant contributions to the development of the theory of
superconductivity, including the discovery of the Cooper pair and the
development of the BCS theory. He also made important contributions to
the study of other condensed matter phenomena, such as magnetism and
superfluidity.

Cooper's work has had a profound impact on modern physics. The BCS
theory is one of the most successful theories in physics, and it has led to
the development of new technologies and applications, such as
superconducting magnets and quantum computing.



Leon Cooper was a brilliant scientist and a dedicated educator. He made
significant contributions to our understanding of the world around us, and
his legacy will continue to inspire future generations of scientists.

Leon Cooper was one of the most influential physicists of the 20th century.
His work on the BCS theory revolutionized our understanding of
superconductivity and earned him the Nobel Prize in Physics in 1972.
Cooper's legacy continues to inspire future generations of scientists, and
his work will continue to have a profound impact on the field of physics for
years to come.
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