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Meeting many of the most critical challenges facing modern society
requires advances in the materials that underpin new technologies.
Examples include providing carbon-free and renewable energy, clean
water, advanced medical treatments and devices, and sustainable
materials manufacturing. New materials are also required for continued
economic growth in areas as diverse as aerospace, computing, and
sensors.

Materials scientists and engineers at UW–Madison work toward solutions
to these problems via research in a wide variety of areas.  Research
areas include ceramics, computational material science; composites;
corrosion; electrical, optical, magnetic materials; growth and synthesis;
joining; materials for energy; metals; materials characterization and
microscopy; nanomaterials; phase transformations; photonics; polymers
and biomaterials; materials for nuclear energy; quantum computing; self-
assembly; semiconductors; structural materials and mechanical properties;
surfaces and interfaces; sustainability; thin films; and wear.

More broadly, the field of materials science and engineering is in the
middle of a revolution in how we design and deploy new materials. The old
way is by trial and error, which involves laboratory testing of hundreds or
thousands of candidate materials, which is costly and can take decades
to develop new materials and deploy them in practical technologies. The
emerging new method leverages advances in computational materials
science; materials databases, data science, and machine learning; and high
throughput materials synthesis and characterization to achieve true design
of materials. The goal is to develop and deploy new materials much more
quickly and at a much lower cost than ever before. Materials design is a
major theme of materials research on campus, organized around the areas
of materials design via atomically controlled thin film systems, modular
design of nanomaterials, and integrated experimental and computational
materials engineering. Materials design and these themes cut across the
research and application areas listed above.

Materials research extends across campus, well beyond the boundaries
of the Department of Materials Science and Engineering, so graduate
students in materials can pursue research with a large number of
affiliate faculty. Faculty emphasize the cross-cutting, interdisciplinary
nature of materials research, which is also reflected by the diverse
undergraduate backgrounds of the student body, many of whom do not
have undergraduate degrees in materials.

Materials research benefits from major campus facilities, including the
Materials Science Center, the Wisconsin Microscopy and Characterization
Center, Wisconsin Center for Applied Microelectronics, and the Soft
Materials Laboratory. Research is supported by major centers, including
the National Science Foundation Materials Research Science and
Engineering Center and the Grainger Institute for Engineering.

Materials graduates from Wisconsin find long-term success in careers in
private industry, national laboratories, and academia in the U.S. and around
the world.


