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PREFACE

Recent advances in theory and computational algorithms together with available

high-performance computing power have been successfully utilized in the simulation,

modeling, optimization, and design of complex materials, especially the semiconductor

materials. The progress in computational semiconductor materials sciences has provided

significant opportunities to accelerate our understanding of materials properties and guide

discovery in semiconductor materials, which will have strong impact in various sciences

and technologies and development of new functional devices of technological relevance.

Symposium YY, “Computational Semiconductor Materials Science” held at the

April 25–29, 2011 MRS Spring Meeting in San Francisco, California, focused on the

theoretical and computational aspects of semiconductor materials and devices. The topics

discussed in this symposium cover a broad range from the fundamental theory and

computational methods of semiconductor materials to the multi-scale modeling and

design of functional semiconductor devices, which include phase change materials,

correlated and spintronic materials, photovoltaic and photoelectrochemical materials,

spectroscopy of materials, defects in semiconductors, and large scale simulations of

alloys, liquids, and amorphous materials. In addition to conventional bulk and thin film

semiconductors, electronic and transport properties of carbon nanostructures, transition-

metal oxides, and related semiconductor nanostructures are also included.

The symposium was well attended with a strong international participation. Works

presented in this symposium were given as invited talks, oral talks, and posters, which

reflect very well the state of the art in the computational semiconductor materials science.

The symposium confirms the vital roles of computational semiconductor sciences played

in modern scientific research. This proceedings volume contains eighteen peer-review

papers, which provide the readers with valuable insights into their respective research

fields. We hope that it will be a useful reference source for researchers in these fields.

We wish to thank all of the participants including an outstanding roster of invited

speakers, session chairs, and MRS staff for making the symposium a successful event. We

would like to express our sincere thanks to the authors and reviewers of the papers in this

proceedings volume for their timely submission and review of the papers.

Su-Huai Wei

Angel Rubio

Hong Guo

Lei Liu

August 2011

ix

https://doi.org/10.1557/opl.2011.1372 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2011.1372


MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1321 d Amorphous and Polycrystalline Thin-Film Silicon Science and Technologyd2011,

B. Yan, S. Higashi, C.C. Tsai, Q. Wang, H. Gleskova, 2011, ISBN 978-1-60511-298-5

Volume 1322 d Third-Generation and Emerging Solar-Cell Technologies, Y. Lu, J.M. Merrill, M.T. Lusk,

S. Bailey, A. Franceschetti, 2011, ISBN 978-1-60511-299-2

Volume 1323 d Advanced Materials Processing for Scalable Solar-Cell Manufacturing, H. Ji, B. Ren,

V. Mannivanan, L. Tsakalakos, 2011, ISBN 978-1-60511-300-5

Volume 1324 d Compound Semiconductors for Energy Applications and Environmental Sustainabilityd
2011, F. Shahedipour-Sandvik, L.D. Bell, K. Jones, B. Simpkins, D. Schaadt, M. Contreras, 2011,

ISBN 978-1-60511-301-2

Volume 1325 d Energy HarvestingdRecent Advances in Materials, Devices and Applications,

R. Venkatasubramanian, H. Liang, H. Radousky, J. Poon, 2011, ISBN 978-1-60511-302-9

Volume 1326E d Renewable Fuels and Nanotechnology, H. Idriss, 2011, ISBN 978-1-60511-303-6

Volume 1327 d Complex Oxide Materials for Emerging Energy Technologies, J.D. Perkins, A. Ohtomo,

H.N. Lee, G. Herranz, 2011, ISBN 978-1-60511-304-3

Volume 1328E d Electrochromic Materials and Devices, M. Bendikov, D. Gillaspie, T. Richardson, 2011,

ISBN 978-1-60511-305-0

Volume 1329E d Nanoscale Heat Transfer—Thermoelectrics, Thermophotovoltaics and Emerging Thermal

Devices, K. Nielsch, S.F. Fischer, B.J.H. Stadler, T. Kamins, 2011,

ISBN 978-1-60511-306-7

Volume 1330E d Protons in Solids, V. Peterson, 2011, ISBN 978-1-60511-307-4

Volume 1331E d Frontiers of Solid-State Ionics, K. Kita, 2011, ISBN 978-1-60511-308-1

Volume 1332E d Interfacial Phenomena and In-Situ Techniques for Electrochemical Energy Storage and

Conversion, H. Li, 2011, ISBN 978-1-60511-309-8

Volume 1333E d Nanostructured Materials for Energy Storage, J. Lemmon, 2011, ISBN 978-1-60511-310-4

Volume 1334E d Recent Developments in Materials for Hydrogen Storage and Carbon-Capture Technologies,

R. Zidan, 2011, ISBN 978-1-60511-311-1

Volume 1335 d Materials, Processes, and Reliability for Advanced Interconnects for Micro- and

Nanoelectronicsd2011, M. Baklanov, G. Dubois, C. Dussarrant, T. Kokubo, S. Ogawa, 2011,

ISBN 978-1-60511-312-8

Volume 1336E d Interface Engineering for Post-CMOS Emerging Channel Materials, Y. Kamata, 2011,

ISBN 978-1-60511-313-5

Volume 1337 d New Functional Materials and Emerging Device Architectures for Nonvolatile Memories,

D. Wouters, O. Auciello, P. Dimitrakis, Y. Fujisaki, E. Tokumitsu, 2011,

ISBN 978-1-60511-314-2

Volume 1338E d Phase-Change Materials for Memory and Reconfigurable Electronics Applications,

B.-K. Cheong, P. Fons, B.J. Kooi, B.-S. Lee, R. Zhao, 2011, ISBN 978-1-60511-315-9

Volume 1339E d Plasma-Assisted Materials Processing and Synthesis, J.L. Endrino, A. Anders, J. Andersson,

D. Horwat, M. Vinnichenko, 2011, ISBN 978-1-60511-316-6

Volume 1340E d High-Speed and Large-Area Printing of Micro/Nanostructures and Devices, T. Sekitani, 2011,

ISBN 978-1-60511-317-3

Volume 1341 d Nuclear Radiation Detection Materialsd2011, A. Burger, M. Fiederle, L. Franks, K. Lynn,

D.L. Perry, K. Yasuda, 2011, ISBN 978-1-60511-318-0

Volume 1342 d Rare-Earth Doping of Advanced Materials for Photonic Applicationsd2011, V. Dierolf,

Y. Fujiwara, T. Gregorkiewicz, W.M. Jadwisienczak, 2011, ISBN 978-1-60511-319-7

Volume 1343E d Recent Progress in Metamaterials and Plasmonics, G.J. Brown, J. Pendry, D. Smith, Y. Lu,

N.X. Fang, 2011, ISBN 978-1-60511-320-3

Volume 1344 d Functional Two-Dimensional Layered MaterialsdFrom Graphene to Topological Insulators,

A.A. Balandin, A. Geim, J. Huang, D. Li, 2011, ISBN 978-1-60511-321-0

Volume 1345E d Nanoscale Electromechanics of Inorganic, Macromolecular and Biological Systems,

J. Li, S.V. Kalinin, M.-F. Yu, P.S. Weiss, 2011, ISBN 978-1-60511-322-7

Volume 1346 d Micro- and Nanofluidic Systems for Materials Synthesis, Device Assembly and

Bioanalysisd2011, R. Fan, J. Fu, J. Qin, A. Radenovic, 2011, ISBN 978-1-60511-323-4

Volume 1347E d Nanoscale Heat TransportdFrom Fundamentals to Devices, A. McGaughey, M. Su, S. Putnam,

J. Shiomi, 2011, ISBN 978-1-60511-324-1

https://doi.org/10.1557/opl.2011.1372 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2011.1372


MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1348E d Hybrid Interfaces and Devices, D.S. Ginley, N.R. Armstrong, G. Frey, R.T. Collins, 2011, ISBN

978-1-60511-325-8

Volume 1349E d Quantitative Characterization of Nanostructured Materials, A. Kirkland, 2011,

ISBN 978-1-60511-326-5

Volume 1350E d Semiconductor NanowiresdFrom Fundamentals to Applications, V. Schmidt, L.J. Lauhon,

T. Fukui, G.T. Wang, M. Björk, 2011, ISBN 978-1-60511-327-2

Volume 1351 d Surfaces and Nanomaterials for Catalysis through In-Situ or Ex-Situ Studies, F. Tao,

M. Salmeron, J.A. Rodriguez, J. Hu, 2011, ISBN 978-1-60511-328-9

Volume 1352 d Titanium Dioxide Nanomaterials, X. Chen, M. Graetzel, C. Li, P.D. Cozzoli, 2011,

ISBN 978-1-60511-329-6

Volume 1353E d The Business of Nanotechnology III, L. Merhari, M. Biberger, D. Cruikshank, M. Theelen, 2011,

ISBN 978-1-60511-330-2

Volume 1354 d Ion BeamsdNew Applications from Mesoscale to Nanoscale, G. Marletta, A. Öztarhan,
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