
 

Researchers Develop Material That Could
Boost Data Storage, Save Energy

October 20 2009

(PhysOrg.com) -- North Carolina State University engineers have
created a new material that would allow a fingernail-size computer chip
to store the equivalent of 20 high-definition DVDs or 250 million pages
of text, far exceeding the storage capacities of today’s computer memory
systems.

Led by Dr. Jagdish “Jay” Narayan, John C.C. Fan Family Distinguished
Professor of Materials Science and Engineering and director of the
National Science Foundation Center for Advanced Materials and Smart
Structures at NC State, the engineers made their breakthrough using the
process of selective doping, in which an impurity is added to a material
that changes its properties. The process also shows promise for boosting
vehicles’ fuel economy and reducing heat produced by semiconductors, a
potentially important development for more efficient energy production.

Working at the nanometer level, the engineers added metal nickel to
magnesium oxide, a ceramic. The resulting material contained clusters of
nickel atoms no bigger than 10 square nanometers, a 90 percent size
reduction compared to today’s techniques and an advancement that could
boost computer storage capacity.

“Instead of making a chip that stores 20 gigabytes, you have one that can
handle one terabyte, or 50 times more data,” Narayan says.

Information storage is not the only area where advances could be made.
By introducing metallic properties into ceramics, Narayan says engineers
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could develop a new generation of ceramic engines able to withstand
twice the temperatures of normal engines and achieve fuel economy of
80 miles per gallon. And since the thermal conductivity of the material
would be improved, the technique could also have applications in
harnessing alternative energy sources like solar energy.

The engineers’ discovery also advances knowledge in the emerging field
of “spintronics,” which is dedicated to harnessing energy produced by
the spinning of electrons. Most energy used today is harnessed through
the movement of current and is limited by the amount of heat that it
produces, but the energy created by the spinning of electrons produces
no heat. The NC State engineers were able to manipulate the
nanomaterial so the electrons’ spin within the material could be
controlled, which could prove valuable to harnessing the electrons’
energy. The finding could be important for engineers working to
produce more efficient semiconductors.

Working with Narayan on the study were Dr. Sudhakar Nori, a research
associate at NC State, Shankar Ramachandran, a former NC State
graduate student, and J.T. Prater, an adjunct professor of materials
science and engineering. Their findings are published as “The Synthesis
and Magnetic Properties of a Nanostructured Ni-MgO System,” which
appeared in the June edition of JOM, the journal of the Minerals, Metals
and Materials Society. The research was sponsored by the National
Science Foundation.

Related research by Narayan was published in April in the International
Journal of Nanotechnology.

Provided by North Carolina State University (news : web)
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https://phys.org/tags/spintronics/
http://www.physorg.com/partners/north-carolina-state-university/
http://www.ncsu.edu/
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