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The first truly global foundry

In January 2010, the semiconductor foundry landscape changed
forever with the launch of the new GLOBALFOUNDRIES. This
new entrant to the market combined the leading-edge integrated
device manufacturing heritage of Advanced Micro Devices (AMD)
with the pure-play semiconductor foundry heritage of Chartered
Semiconductor to create a company with an impressive capacity
and technology footprint and a world-class customer base.

Headquartered in Silicon Valley, our leading edge technology
company has well over 10,000 employees with an extensive 200mm
and 300mm silicon wafer manufacturing campus in Singapore.
This is complemented by a leading-edge 300mm manufacturing
campus in Dresden, Germany and a third campus under construction
in Saratoga County, New York, that once complete should be the
most advanced in the world. These global operations provide a
unique opportunity for us to attract and leverage the best engineering
and technical talent from around the world to support long-term
growth and expansion opportunities.

GLOBALFOUNDRIES

www.globalfoundries.com
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Fundamental issues from the real world
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MgB,, a two-gap superconductor
for practical applications
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Athena S. Sefat and David J. Singh

Tuning the ground state of BaFe,As,:
Phase diagrams and empirical trends
Ni Ni and Sergey L. Bud’ko
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Simulation of hyperdimensional waveguide models
demonstrates new approach in metamaterial design
Steven Trohalaki

Freeze-dried nanoparticles treat brain cancer

Change in material boosts prospects of ultrafast
single-photon detector

Magnetofluidics used for tuning optical fibers
Tobias Lockwood

Lithiation highway in Si nanopillars contributes
to anisotropic shape changes
Alia P. Schoen
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coatings

Process improves reliability of thin film igniters
in safety devices

Functionalized nanoporous particles allow
single-step purification of DNA reactions

ON THE COVER

Superconductivity at 100—Where
we’ve been and where we’re going.
This issue of MRS Bulletin covers
the applications and science of
superconductivity through its history
and its advances. The cover shows
Heike Kamerlingh Onnes (right) and
Gerrit Flim (left), head of the Cryogenics
Department, Leiden University, in a
contemporary photograph in Onnes’s
laboratory at the time of the discovery
of superconductivity in or about 1911.
The bottom overlay shows a strong
magnet being levitated above a YBCO
pellet cooled in liquid nitrogen, an
easily visible manifestation of the
strong critical current density in YBCO.
High critical current density wires were one of the earliest
of Onnes’s dreams for making high-field magnets. See the
technical theme that begins on p. 590.
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About the Materials Research Society

The Materials Research Society (MRS), a not-for-profit
scientific association founded in 1973, promotes interdiscipli-
nary goal-oriented basic research on materials of technologi-
cal importance. Membership in the Society includes almost
16,000 scientists, engineers, and research managers from
industrial, government, and university research laboratories in the
United States and close to 70 countries.

The Society’s interdisciplinary approach differs from that
of single-discipline professional societies because it promotes
information exchange across the many technical fields touch-
ing materials development. MRS sponsors two major interna-
tional annual meetings encompassing approximately 70 topical
symposia, and also sponsors numerous single-topic scientific
meetings. The Society recognizes professional and technical
excellence and fosters technical interaction in local geographic
regions through Sections and University Chapters.

MRS participates in the international arena of materials
research through the International Union of Materials Research
Societies (IUMRS). MRS is a member of ASTRA and is an
affiliate of the American Institute of Physics.

MRS publishes symposium proceedings, MRS Bulletin,
Journal of Materials Research, and other publications related
to current research activities.
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