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PREFACE

Symposium E, “Photovoltaic Technologies — Materials, Devices and Systems”, and
Symposium H, “Small Molecule Organic Solar Cells,” were held Nov. 25— 30 at the 2012
MRS Fall Meeting in Boston, Massachusetts.

Our energy needs have been forecast to at least double within the next fifty years.
Therefore, unless renewable energy can cover the large deficit that fossil fuels can no
longer furnish, the stage is set for a major energy shortage. One promising solution is
the conversion of solar energy into usable electric power. However, in conventional
single-junction solar cells, the maximum efficiency for the conversion of unconcentrated
solar radiation is 31%, because a significant part of solar energy is lost due to
thermalization of photocarriers, and another part is lost due to poor or no absorption of
below band gap photons. To minimize thermalization losses, and to increase the
conversion efficiency, it is well understood that the electron energy levels should be
adjusted to the incoming photons.

Therefore, this symposium volume is focused on approaches proposed for reaching
or exceeding the SQ thermodynamic limit of solar energy conversion. Highlighted are
recent advances in some relevant areas of the wide field of photovoltaic technologies such
as (1) Silicon and Thin Film Solar Cells, (2) Dye Sensitized Solar Cells, (3) Small
Molecule Organic Solar Cells, and (4) High Efficiency Concepts (e.g., MEG, IBSC,
multijunction cells, Q-BIC, hot electron cells, photon management and photon recycling
etc.). The physics required to approach or exceed the SQ limit, fundamental limitations
of solar energy conversion, and some exciting recent development for advanced concepts,
e.g., light trapping and spectrum splitting, are introduced.

Kimberly A. Sablon
Jakob Heier

Sudersena Rao Tatavarti
Dana C. Olson

Bernard Kippelen

Lan Fu

Christoph J. Brabec
Zhiming Wang

Frank A. Niiesch

May 2013

xiii

https://doi.org/10.1557/0pl.2013.664 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2013.664

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1477 — Low-Dimensional Bismuth-based Materials, 2012, S. Muhl, R. Serna, A. Zeinert, S. Hirsekor,
ISBN 978-1-60511-454-5

Volume 1478 — Nanostructured Carbon Materials for MEMS/NEMS and Nanoelectronics, 2012, A.V. Sumant,
A.A. Balandin, S.A. Getty, F. Piazza, ISBN 978-1-60511-455-2

Volume 1479 — Nanostructured Materials and Nanotechnology—2012, 2012, C. Gutiérrez-Wing,
J.L. Rodriguez-Lopez, O. Graeve, M. Munoz-Navia, ISBN 978-1-60511-456-9

Volume 1480 — Novel Characterization Methods for Biological Systems, 2012, P.S. Bermudez, J. Majewski,
N. Alcantar, A.J. Hurd, ISBN 978-1-60511-457-6

Volume 1481 — Structural and Chemical Characterization of Metals, Alloys and Compounds—2012, 2012,
A. Contreras Cuevas, R. Pérez Campos, R. Esparza Mufioz, ISBN 978-1-60511-458-3

Volume 1482 — Photocatalytic and Photoelectrochemical Nanomaterials for Sustainable Energy, 2012, L. Guo,
S.S. Mao, G. Lu, ISBN 978-1-60511-459-0

Volume 1483 — New Trends in Polymer Chemistry and Characterization, 2012, L. Fomina, M.P. Carreon Castro,
G. Cedillo Valverde, J. Godinez Sanchez, ISBN 978-1-60511-460-6

Volume 1484 — Advances in Computational Materials Science, 2012, E. Martinez Guerra, J.U. Reveles,
A. Aguayo Gonzalez, ISBN 978-1-60511-461-3

Volume 1485 — Advanced Structural Materials—2012, 2012, H. Calderon, H.A. Balmori, A. Salinas,
ISBN 978-1-60511-462-0

Volume 1486E — Nanotechnology-enhanced Biomaterials and Biomedical Devices, 2012, L. Yang, M. Su,
D. Cortes, Y. Li, ISBN 978-1-60511-463-7

Volume 1487E — Biomaterials for Medical Applications—2012, 2012, S. Rodil, A. Almaguer, K. Anselme,
J. Castro, ISBN 978-1-60511-464-4

Volume 1488E — Concrete with Smart Additives and Supplementary Cementitious Materials, 2012,
L.E. Rendon Diaz Miron, B. Martinez Sanchez, K. Kovler, N. De Belie, ISBN 978-1-60511-465-1

Volume 1489E — Compliant Energy Sources, 2013, D. Mitlin, ISBN 978-1-60511-466-8

Volume 1490 — Thermoelectric Materials Research and Device Development for Power Conversion and
Refrigeration, 2013, G.S. Nolas, Y. Grin, A. Thompson, D. Johnson, ISBN 978-1-60511-467-5

Volume 1491E — Electrocatalysis and Interfacial Electrochemistry for Energy Conversion and Storage, 2013,
T.J. Schmidt, V. Stamenkovic, M. Arenz, S. Mitsushima, ISBN 978-1-60511-468-2

Volume 1492 — Materials for Sustainable Development—Challenges and Opportunities, 2013, M-1. Baraton, S. Duclos,
L. Espinal, A. King, S.S. Mao, J. Poate, M.M. Poulton, E. Traversa, ISBN 978-1-60511-469-9

Volume 1493 — Photovoltaic Technologies, Devices and Systems Based on Inorganic Materials, Small Organic
Molecules and Hybrids, 2013, K.A. Sablon, J. Heier, S.R. Tatavarti, L. Fu, F.A. Niiesch,
C.J. Brabec, B. Kippelen, Z. Wang, D.C. Olson, ISBN 978-1-60511-470-5

Volume 1494 — Oxide Semiconductors and Thin Films, 2013, A. Schleife, M. Allen, S.M. Durbin, T. Veal,
C.W. Schneider, C.B.Arnold, N. Pryds, ISBN 978-1-60511-471-2

Volume 1495E — Functional Materials for Solid Oxide Fuel Cells, 2013, J.A. Kilner, J. Janek, B. Yildiz,
T. Ishihara, ISBN 978-1-60511-472-9

Volume 1496E — Materials Aspects of Advanced Lithium Batteries, 2013, V. Thangadurai, ISBN 978-1-60511-473-6

Volume 1497E — Hierarchically Structured Materials for Energy Conversion and Storage, 2013, P.V. Braun,

ISBN 978-1-60511-474-3

Volume 1498 — Biomimetic, Bio-inspired and Self-Assembled Materials for Engineered Surfaces and Applications,
2013, M.L. Oyen, S.R. Peyton, G.E. Stein, ISBN 978-1-60511-475-0

Volume 1499E — Precision Polymer Materials—Fabricating Functional Assemblies, Surfaces, Interfaces and
Devices, 2013, C. Hire, ISBN 978-1-60511-476-7

Volume 1500E — Next-Generation Polymer-Based Organic Photovoltaics, 2013, M.D. Barnes, ISBN 978-1-60511-477-4

Volume 1501E — Single-Crystalline Organic and Polymer Semiconductors—Fundamentals and Devices, 2013,
S.R. Parkin, ISBN 978-1-60511-478-1

Volume 1502E — Membrane Material Platforms and Concepts for Energy, Environment and Medical Applications,
2013, B. Hinds, F. Fornasiero, P. Miele, M. Kozlov, ISBN 978-1-60511-479-8

Volume 1503E — Colloidal Crystals, Quasicrystals, Assemblies, Jammings and Packings, 2013, S.C. Glotzer,
F. Stellacci, A. Tkachenko, ISBN 978-1-60511-480-4

Volume 1504E — Geometry and Topology of Biomolecular and Functional Nanomaterials, 2013, A. Saxena,
S. Gupta, R. Lipowsky, S.T. Hyde, ISBN 978-1-60511-481-1

https://doi.org/10.1557/0pl.2013.664 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2013.664

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1505E — Carbon Nanomaterials, 2013, J.J. Boeckl, W. Choi, K.K.K. Koziol, Y.H. Lee, W.J. Ready, ISBN
78-1-60511-482-8

Volume 1506E — Combustion Synthesis of Functional Nanomaterials, 2013, R.L. Vander Wal, ISBN 978-1-60511-483-5

Volume 1507E — Oxide Nanoelectronics and Multifunctional Dielectrics, 2013, P. Maksymovych, J.M. Rondinelli,
A. Weidenkaff, C-H. Yang, ISBN 978-1-60511-484-2

Volume 1508E — Recent Advances in Optical, Acoustic and Other Emerging Metamaterials, 2013, K. Bertoldi,
N. Fang, D. Neshev, R. Oulton, ISBN 978-1-60511-485-9

Volume 1509E — Optically Active Nanostructures, 2013, M. Moskovits, ISBN 978-1-60511-486-6

Volume 1510E — Group IV Semiconductor Nanostructures and Applications, 2013, L. Dal Negro, C. Bonafos,
P. Fauchet, S. Fukatsu, T. van Buuren, ISBN 978-1-60511-487-3

Volume 1511E — Diamond Electronics and Biotechnology—Fundamentals to Applications VI, 2013, Y. Zhou,
ISBN 978-1-60511-488-0

Volume 1512E — Semiconductor Nanowires—Optical and Electronic Characterization and Applications, 2013,
J. Arbiol, P.S. Lee, J. Piqueras, D.J. Sirbuly, ISBN 978-1-60511-489-7

Volume 1513E — Mechanical Behavior of Metallic Nanostructured Materials, 2013, Q.Z. Li, D. Farkas, P.K. Liaw,
B. Boyce, J.Wang, ISBN 978-1-60511-490-3

Volume 1514 — Advances in Materials for Nuclear Energy, 2013, C.S. Deo, G. Baldinozzi, M.J. Caturla, C-C. Fu,
K. Yasuda, Y. Zhang, ISBN 978-1-60511-491-0

Volume 1515E — Atomic Structure and Chemistry of Domain Interfaces and Grain Boundaries, 2013, S.B. Sinnott,
B.P. Uberuaga, E.C. Dickey, R.A. De Souza, ISBN 978-1-60511-492-7

Volume 1516 — Intermetallic-Based Alloys—Science, Technology and Applications, 2013, 1. Baker, S. Kumar,
M. Heilmaier, K. Yoshimi, ISBN 978-1-60511-493-4

Volume 1517 — Complex Metallic Alloys, 2013, M. Feuerbacher, Y. Ishii, C. Jenks, V. Fournée,
ISBN 978-1-60511-494-1

Volume 1518 — Scientific Basis for Nuclear Waste Management XXXVI, 2012, N. Hyatt, K.M. Fox, K. Idemitsu,
C. Poinssot, K.R. Whittle, ISBN 978-1-60511-495-8

Volume 1519E — Materials under Extreme Environments, 2013, R.E. Rudd, ISBN 978-1-60511-496-5

Volume 1520E — Structure-Property Relations in Amorphous Solids, 2013, Y. Shi, M.J. Demkowicz, A.L. Greer,
D. Louca, ISBN 978-1-60511-497-2

Volume 1521E — Properties, Processing and Applications of Reactive Materials, 2013, E. Dreizin,
ISBN 978-1-60511-498-9

Volume 1522E — Frontiers of Chemical Imaging—Integrating Electrons, Photons and Ions, 2013, C.M. Wang,
J.Y. Howe, A. Braun, J.G. Zhou, ISBN 978-1-60511-499-6

Volume 1523E — Materials Informatics, 2013, R. Ramprasad, R. Devanathan, C. Breneman, A. Tkatchenko,
ISBN 978-1-60511-500-9

Volume 1524E — Advanced Multiscale Materials Simulation—Toward Inverse Materials Computation, 2013,
D. Porter, ISBN 978-1-60511-501-6

Volume 1525E — Quantitative /n-Situ Electron Microscopy, 2013, N.D. Browning, ISBN 978-1-60511-502-3

Volume 1526 — Defects and Microstructure Complexity in Materials, 2013, A. El-Azab, A. Caro, F. Gao,
T. Yoshiie, P. Derlet, ISBN 978-1-60511-503-0

Volume 1527E — Scanning Probe Microscopy—Frontiers in Nanotechnology, 2013, M. Rafailovich,
ISBN 978-1-60511-504-7

Volume 1528E — Advanced Materials Exploration with Neutrons and Synchrotron X-Rays, 2013, J.D. Brock,
ISBN 978-1-60511-505-4

Volume 1529E — Roll-to-Roll Processing of Electronics and Advanced Functionalities, 2013, T. Blaudeck, G. Cho,
M.R. Dokmeci, A.B. Kaul, M.D. Poliks, ISBN 978-1-60511-506-1

Volume 1530E — Materials and Concepts for Biomedical Sensing, 2013, P. Kiesel, M. Zillmann, H. Schmidt,
B. Hutchison, ISBN 978-1-60511-507-8

Volume 1531E — Low-Voltage Electron Microscopy and Spectroscopy for Materials Characterization, 2013,
R.F. Egerton, ISBN 978-1-60511-508-5

Volume 1532E — Communicating Social Relevancy in Materials Science and Engineering Education, 2013,
K. Chen, R. Nanjundaswamy, A. Ramirez, ISBN 978-1-60511-509-2

Volume 1533E — The Business of Nanotechnology IV, 2013, L. Merhari, D. Cruikshank, K. Derbyshire, J. Wang,
ISBN 978-1-60511-510-8

https://doi.org/10.1557/0pl.2013.664 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2013.664

MATERIALS RESEARCH SOCIETY SYMPOSIUM PROCEEDINGS

Volume 1534E — Low-Dimensional Semiconductor Structures, 2012, T. Torchyn, Y. Vorobie, Z. Horvath,
ISBN 978-1-60511-511-5

Prior Materials Research Society Symposium Proceedings available by contacting Materials Research Society

https://doi.org/10.1557/0pl.2013.664 Published online by Cambridge University Press


https://doi.org/10.1557/opl.2013.664

	c1.pdf
	opl_half-titlepage.pdf
	opl_titlepage.pdf
	opl_copyrightpage.pdf
	opl_toc.pdf
	opl_preface.pdf
	opl_symp-Proc-Listing.pdf

