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Information is power, and the Argonne Advanced Photon Source
(APS) is a powerful tool for scientists carrying out synchrotron
x-ray investigations of the materials that are crucial for our infor-
mation technology.

New insights about the way digital video disc (DVD) technology
works have been gained by North Carolina State University and
Colorado School of Mines researchers using extreme-brightness
x-ray beams from the APS. They examined—at the microscopic
level—the alloy used in DVDs and were able to calculate the
optimum ratio of elements within the material. This information
will help to “fine tune” the alloy, which could lead to the develop-
ment of more efficient data storage devices as well as computers
that could be sent into orbit and reprogrammed as needed without
sending up another spacecraft or a satellite.

As cell phones, laptops, MP3 players, and other electronic devices
become smaller, and “smart cards” become more prevalent, the
importance of ferroelectric materials (crystalline materials that
have switchable electric polarization) keeps growing. These mate-
rials must be formed as very thin films, down to a few nanometers
thick. Understanding how ferroelectric films change as they
become thinner is crucial to utilizing them. Researchers from
Argonne, Hebrew University, the University of Michigan, Northern
Illinois University, the University of Washington, and Brookhaven
National Laboratory used APS x-ray beams to take a close look
(think molecules) at the nature of ultrathin ferroelectric materials,
revealing key details about how these materials behave when they
are only a few atoms thick.

Information storage technologies are becoming smaller, even as
the demand for storage capacity increases. New devices require
atomic-scale-precision methods of manufacturing high-quality
layers of different semiconducting materials that can be stacked
to form superlattices. The magnetic characteristics of superlat-
tices have been studied, but the microscopic mechanisms that
make them work have been hidden. Researchers from Argonne,
the Max Planck Institute for Solid State Research, the University
of Arkansas, the European Synchrotron Radiation Facility, and the
Rutherford Appleton Laboratory used APS x-ray beams to obtain
the first detailed microscopic picture of the landscape along a
superlattice plane, revealing new insights about magnetic inter-
play at the interface and how to control it.
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The Advanced Photon Source at the U.S. Department of Energy’s
Argonne National Laboratory provides' this hemisphere’s brightest
x-ray beams for research. Scientists and engineers using the APS help
assure a bright future for our nation by carrying out research that
promises to have far-reaching impact on our  technological and
economic competitiveness, our health, and our fundamental knowl-
edge of the materials that make up our world.
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Digital video disc (DVD) technology is by no means new, but that doesn’t mean we know every-
thing about the way these devices store our movies and data. New insights into the function-
ing of this mature technology have come from North Carolina State University and Colorado
School of Mines researchers using the Materials Research Collaborative Access Team beam-
line 10-ID at the Argonne Advanced Photon Source. Their findings may lead to advances in
data storage as well as within the computer industry as a whole.
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Aresearch team comprising members from Argonne, Hebrew University, the University of Michi-
gan, Northern lllinois University, the University of Washington, and Brookhaven National Lab-
oratory used the X-ray Operations and Research (XOR)/BESSRC 12-ID, XOR 7-ID, and
XOR/PNC 20-ID beamlines at the APS to take a closer look at the nature of ultrathin ferroelec-
tric perovskites. Their work provides some key details about how these materials behave when
they are only a few atoms thick.
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Studies of the interface between two materials have a rich history of revealing new physics that
are not present when either constituent material is studied by itself. Researchers used both x-
ray magnetic circular dichroism (at XOR 4-1D-C beamline at the APS and beamline ID08 of the
European Synchrotron Radiation Facility) and neutron reflectometry to obtain the first detailed
microscopic picture of the magnetic landscape along the superlattice plane, revealing intrigu-
ing new insights into the subtle interplay between ferromagnetism and superconductivity at the
interface.
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