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A National Distinction

For their distinguished and continuing achievements in original research, UC Santa
Barbara professors Denise Montell, Linda Petzold and Glenn Fredrickson have been
elected to the National Academy of Sciences. They are among 120 members, and 30
international members, to join the academy this year. Membership in the NAS is one
of the most prestigious recognitions awarded to a scientist or engineer in the United
States.

“We are proud and overjoyed to extend our congratulations to Professor Glenn
Fredrickson, Professor Linda Petzold, and Professor Denise Montell on their election
to the prestigious National Academy of Sciences, which is among the highest honors
a scientist can achieve,” said Chancellor Henry T. Yang. “This proud recognition is a
testament to the original discoveries and outstanding research contributions of our
three colleagues and their prominence among their peers in their respective fields.”

Denise Montell, the Duggan Professor in Molecular, Cellular, and Developmental
Biology, was recognized by the academy for her contributions to cancer cell biology.
“We try to understand fundamental aspects of cell behavior,” she said, “and
truthfully, cancer is developmental biology gone wrong.”

Among her many honors, Montell was elected the 2020 president of the Genetics
Society of America. She was invited to join the American Society for Cell Biology as a
fellow, and was elected fellow of the American Association for the Advancement of
Science (AAAS). She received the National Institutes of Health Pioneer Award in
2014.
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“It's a great honor to be recognized by your peers,” said Montell, also a
distinguished professor. “The purpose of the National Academy is to advise the
nation on issues related to science; it's an honor and a responsibility.”

Montell focuses on fundamental science behind cell survival and motility. When she
started her work, she said, it seemed like an obscure niche in basic biology. It's
turned out to have enormous implications for our understanding of cancers, which
are essentially cells that survive when they shouldn’t and move where they
shouldn’t.

She was particularly interested in studying cells in their natural environment, rather
than on petri dishes, and found that they behaved quite differently in their native
environment. Montell has been developing her methodologies for decades and is
excited for the future of her work. “I think our most important discoveries are going
to come out in the next year or two,” she said.

“l congratulate Denise Montell on her election to the National Academy of Sciences,
one of the highest professional honors accorded to a scientist,” said Pierre Wiltzius,
executive dean of the College of Letters and Science. “She is most deserving of this
prestigious recognition, as her work uncovering novel cell behaviors and reversing
the cell death process has far-reaching implications for human health and longevity.
Our campus takes tremendous pride in her pioneering research and leadership in
her field.”

Linda Petzold, the Mehrabian Distinguished Professor of Mechanical Engineering and
Computer Science, was honored by the NAS for her contributions to theoretical
numerical analysis. A member of the prestigious National Academy of Engineering,
she is also an elected fellow of the American Institute for Medical and Biological
Engineering (AIMBE), the Society for Industrial and Applied Mathematics (SIAM), the
Association for Computing Machinery (ACM), and AAAS.

“l am deeply honored that my work has been recognized by my esteemed
colleagues in the NAS,” said Petzold. “Up to this point, my work has been recognized
mostly for its contributions to computer science and engineering. It is gratifying to
be recognized for my contributions in mathematics and the sciences.”

Petzold has been widely acknowledged for her work on mathematical modeling and
computational simulation in a variety of disciplines and applications. Her
breakthrough 1982 paper “Differential-Algebraic Equations (DAEs) are not ODEs
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[ordinary differential equations]” opened up a new subfield in computational
mathematics, and her public-domain software DASSL has enabled the simulation of
countless systems in engineering and science. Her LSODA software has been used
extensively and remains in widespread use, particularly in the chemical and
pharmaceutical industries.

More recently, Petzold’s work has focused on algorithms and software (StochSS
Live!) for discrete stochastic systems, motivated by the need to model the inherent
randomness of biochemical reactions in the cell. Current collaborations range from
biology (jet lag and cell polarization), to medicine (trauma and chronic pain), to
ecology (ant behavior), to neuroscience (learning, neuronal networks and migraine).

“My work has greatly benefitted from the collegial, stimulating and highly
multidisciplinary environment at UCSB,” said Petzold. “I am deeply grateful to my
collaborators for sharing their research adventures, and to my colleagues and the
UCSB administration for their vigilance in protecting and maintaining an
environment that is highly conducive to research.”

Glenn Fredrickson, the Mitsubishi Chemical Chair in Functional Materials, was
honored by the academy for his contributions to soft-matter theory. He pioneered
computational field theory techniques that revolutionized the study of soft materials
and complex fluids, most notably in self-assembling polymers and block copolymers.
Known as field-theoretic simulations (FTS), his approach has a number of
advantages relative to traditional simulation techniques for studying the equilibrium
structure and thermodynamic properties of complex fluids and polymers. Unlike
particle-based simulations, his method becomes more efficient as the density of the
system increases, or the polymers become longer.

Fredrickson’s techniques are significant not only for their importance to molecular
thermodynamics, but also for their engineering impact on directed self-assembly, an
important technology for manufacturing semiconductor devices. His research spans
soft-condensed matter physics, theoretical and computational chemistry, materials
science and chemical engineering.

“Election to the NAS is the highest recognition for scientists in the U.S., so | am
thrilled and humbled that my research has been honored in this manner,” said
Fredrickson. His previous awards include the Material Theory Award from the
Materials Research Society, the William H. Walker Award from the American Institute
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of Chemical Engineers (AIChE), and the Polymer Physics Prize of the American
Physical Society (APS). He was previously elected a member of the National
Academy of Engineering (NAE), and as a fellow of the AIChE, the American Academy
of Arts and Sciences, the American Physical Society, and the AAAS.

“While my applied research has been previously honored by election to the NAE and
awards from the AIChE,” he continued, “it is extremely satisfying to be recognized
for my fundamental accomplishments by peers in the scientific community.”

Rod Alferness, dean of the College of Engineering, extended plaudits to the two
faculty members. “We congratulate professors Linda Petzold and Glenn Fredrickson
on this highly prestigious recognition and honor from their peers,” he said. “Their
election is a tribute to their sustained groundbreaking research, which both
demonstrates exceptional scholarship and has a high impact in the areas of
numerical analysis and mathematical modeling, and soft matter theory, respectively.
The UCSB community is extremely proud of this well-deserved recognition for their
critical contributions to science.”

Those elected this year bring the total number of active NAS members to 2,461 and
the total number of international members to 511. The NAS is a private nonprofit
institution established in 1863 by a congressional charter signed by President
Abraham Lincoln. It recognizes achievement in science by election to membership,
and with the National Academy of Engineering and the National Academy of
Medicine, provides science, engineering and health policy advice to the federal
government and other organizations.

About UC Santa Barbara

The University of California, Santa Barbara is a leading research institution that also
provides a comprehensive liberal arts learning experience. Our academic community
of faculty, students, and staff is characterized by a culture of interdisciplinary
collaboration that is responsive to the needs of our multicultural and global society.
All of this takes place within a living and learning environment like no other, as we
draw inspiration from the beauty and resources of our extraordinary location at the
edge of the Pacific Ocean.



