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m Beam energies from 10 keV up to seve
m Beam currents from 100 micro-amps up"
H lon species, including H, He, B, P, As
m Single wafer or batch processing of wafers u ‘_
® In-air or in-vacuum cassette-to-cassette wafer hz n

m Electrostatic and/or mechanical wafer clamping
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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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High-performance computing for materials 7 161 Editorial
|g. p put g : : ‘Q Materials for energy: Energy, economy,
design to advance energy science :

) and the environment
Mark T. Lusk and Ann E. Mattsson, Guest Editors ) .
Russell R. Chianelli

175 Meet Qur Authors 162 Energy Sector Analysis
: Variable states
Energy storage can help integrate wind and solar

First-principles design of next-generation

nuclear fuels
Younsuk Yun and Peter M. Oppeneer

Recharging lithium battery research with
first-principles methods

power into the electric grid.
Corinna Wu

Interview
Brazil’s energy policies: An interview with

Sérgio Rezende, former S&T minister

Former Minister Sérgio Rezende, a materials
Nanostructured materials for improved : researcher himself, talks about how Brazil is positioned
photoconversion within its research centers and industry for the energy

Alberto Franceschetti challenges ahead.
: Interviewed by Guillermo Sol6rzano

G. Ceder, G. Hautier, A. Jain, and S.P. Ong

—a_. | 198 Developing high-capacity hydrogen storage
—?&?.%i" materials via quantum simulations
Seung-Hoon Jhi and Jisoon Ihm

166 Energy Focus
Gopal R. Rao

Blog: www.materialsforenergy.org

Simulation-based advances

ﬁ 205 Energy science of clathrate hydrates:
Amadeu K. Sum, David T. Wu, and Kenji Yasuoka

ON THE COVER

High-performance computing for mater-
ials design to advance energy science.
This issue of MRS Bulletin explores the
many ways in which high-performance
computing is being used to design
materials that improve the collection,

Computational-based catalyst design for
thermochemical transformations
Giannis Mpourmpakis and Dionisios G. Vlachos

g 216 Fusion materials modeling: Challenges and

P " [ . conversion, and storage of energy. Such
- ’btﬂ‘ o) opportunltles computational design projects typically
" X scrutinize architectures and processes at

B.D. Wirth, K. Nordlund, D.G. Whyte, and D. Xu

the atomic level. For instance, the cover
image illustrates the collection of solar
energy by silicon atoms (small tan spheres)
assembled into quantum dots (large
spheres) that are then functionalized with
ligands to shield them from oxidation and/
or change their electronic properties. The
dots shown are comprised of thousands
of silicon atoms and have diameters on the order of four
nanometers. A given absorbed photon from the sun generates
an exciton, a coupled electron-hole-pair depicted as diffuse,
adjacent green and orange regions. This quasi-particle is initially
confined to a single quantum dot but can subsequently tunnel
to neighboring dots until it reaches a collection center. There
the electron and hole are separated, resulting in an electrical
current. The graphic was created by Mark Lusk, Department
of Physics, Colorado School of Mines. See the technical theme
that begins on p. 169.
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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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