
Unlocking the Microscopic World: The
Remarkable Life of Nanoscience Pioneer
Mildred Dresselhaus

In the annals of scientific history, Mildred Dresselhaus stands as a towering
figure, a trailblazing physicist and nanoscience pioneer whose
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groundbreaking contributions have shaped our understanding of the
microscopic world. Her unwavering dedication to research, coupled with
her exceptional leadership and advocacy for diversity, has left an enduring
legacy that continues to inspire generations of scientists and engineers.
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Early Life and Education

Mildred Dresselhaus was born on November 11, 1930, in the vibrant city of
Brooklyn, New York. From a young age, she exhibited an unquenchable
thirst for knowledge and a deep fascination with the natural world. After
graduating from Hunter College High School in 1948, she went on to
pursue her undergraduate studies at Hunter College, where she earned a
bachelor's degree in physics in 1951.

Driven by her passion for physics, Dresselhaus furthered her education at
the University of Chicago, where she earned her master's degree in 1953
and went on to complete her Ph.D. in 1958 under the guidance of
renowned condensed matter physicist Charles Kittel. Her doctoral
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dissertation focused on the electrical properties of semiconductors, laying
the groundwork for her future research in nanoscience.

Groundbreaking Research in Nanoscience

Throughout her illustrious career, Mildred Dresselhaus made seminal
contributions to the emerging field of nanoscience. Her groundbreaking
research centered on the electronic and thermal transport properties of low-
dimensional materials, including carbon nanotubes, graphene, and other
nanostructures.

One of Dresselhaus's most notable achievements was her discovery of the
chiral nature of carbon nanotubes. In 1991, she and her colleagues
demonstrated that carbon nanotubes, which are essentially rolled-up
sheets of graphene, possess a unique electronic structure that depends on
their chirality, or the way they are twisted. This discovery opened up new
avenues for controlling the electrical properties of carbon nanotubes and
paved the way for their potential use in nanoelectronics and other
applications.

Dresselhaus's research also extended to the thermal properties of
nanomaterials. She played a pivotal role in developing methods for
measuring the thermal conductivity of carbon nanotubes and graphene,
and her insights into the phonon transport mechanisms in these materials
have greatly advanced our understanding of heat dissipation in nanoscale
devices.

Exceptional Leadership and Mentorship

Beyond her groundbreaking scientific contributions, Mildred Dresselhaus
was also an exceptional leader and mentor. She served as a professor at



the Massachusetts Institute of Technology (MIT) for over fifty years, where
she inspired and guided generations of students and researchers. Her
unwavering commitment to promoting diversity and inclusion in STEM
made her a role model for underrepresented students and researchers
alike.

Dresselhaus held numerous leadership positions throughout her career,
including President of the American Physical Society (APS) from 1985 to
1987 and Vice President of the National Academy of Sciences (NAS) from
1994 to 1996. She was also a member of the President's Council of
Advisors on Science and Technology (PCAST) under President Bill Clinton.

Recognition and Legacy

Mildred Dresselhaus's exceptional contributions to science and society
were recognized with numerous prestigious awards and honors. She was
the recipient of the National Medal of Science, the highest scientific honor
bestowed by the United States government, in 1990. She was also
awarded the UNESCO L'Oréal Award for Women in Science in 2000 and
the Kavli Prize in Nanoscience in 2012.

Dresselhaus's legacy extends far beyond her groundbreaking research.
She was a passionate advocate for diversity and inclusion in STEM fields,
and her efforts to promote opportunities for women and underrepresented
groups have had a lasting impact on the scientific community.

Continuing Impact

The remarkable life of Mildred Dresselhaus continues to inspire and
motivate scientists and engineers around the world. Her pioneering
research in nanoscience has laid the groundwork for countless



technological advancements, while her leadership and advocacy have
helped to create a more diverse and inclusive scientific community. As we
continue to explore the vast potential of the microscopic world, the legacy
of Mildred Dresselhaus will undoubtedly guide and inspire future
generations of innovators.
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