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Dübendorf, Switzerland

Sudersena Rao Tatavarti
MicroLink Devices, Inc.

Niles, Illinois, U.S.A.

Dana C. Olson
National Renewable Energy Laboratory

Golden, Colorado, U.S.A.

Bernard Kippelen
Georgia Institute of Technology

Atlanta, Georgia, U.S.A.

Lan Fu
Australian National University

Research School of Physics

and Engineering

Canberra, Australia

Christoph J. Brabec
University of Erlangen

Erlangen, Germany

Zhiming Wang
University of Electronic Science

and Technology of China

Chengdu, China

Frank A. Nüesch
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Quantum-kinetic Theory of Defect-mediated Recombination in
Nanostructure-based Photovoltaic Devices . . . . . . . . . . . . . . . . . . . . . . . .91

Urs Aeberhard

OPV AND NEXT GENERATION SOLAR CELLS

Transparent Platinum Counter Electrode for Building Integrated
Dye-sensitized Solar Cells. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .99

Anastasiia Iefanova, Mahdi Farrokh Baroughi,
Daren Davoux, Umesh Gautam, Dilip Dachhepati,
and Jeevan Nepal

vi

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

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


Ion Implanted Dielectric Films for an Improved Optical and
Electronic Silicon Photovoltaic Response . . . . . . . . . . . . . . . . . . . . . . . .105

Avi Shalav, Christian Henderson, Tom Ratcliff,
and Andrew Thomson

Multilayer Hybrid Structure of ZnO Nanorod Arrays Imbedded
in TiO2 Network as Photoanode. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .111

Chan-yan Huang, Yan Sun, Xin Chen, and Ning Dai

Passivation, Separation and Characterization of Plasma
Synthesized Silicon Nanoparticles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .117

Jifang Cheng, Catherine Jimenez, Jacob P. Bell,
Ingrid E. Anderson, Chito Kendrick, Yongan Yang,
Reuben T. Collins, and S. Kim R. Williams

TiO2 Film Morphology, Electron Transport and Electron Lifetime
in Ultra-fast Sintered Dye-sensitized Solar Cells . . . . . . . . . . . . . . . . . .121

Matthew J. Carnie, Cecile Charbonneau, Matthew Davies,
Ian Mabbett, Trystan Watson, and David Worsley

Comparisons of the Mechanical Behaviors of
Poly (3, 4-ethylenedioxythiophene) (PEDOT) and ITO on
Flexible Substrates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .127

Khalid Alzoubi, Gihoon Choi, Mohammad M. Hamasha,
Atif S. Alkhazali, John DeFranco, Susan Lu,
Bahgat Sammakia, and Charles Westgate

The Effect of the Dielectric Constant of a Solution of CdSe
Quantum Dots on Electrophoretic Deposition of the Dots . . . . . . . . . . .133

Nathanael J. Smith

Photovoltaic Properties of Multi Walled Carbon Nanotubes -
Poly(3-octathiophene) Conducting Polymer Blends Structures . . . . . . .139

Punya A. Basnayaka, Pedro Villalba, Manoj K. Ram,
Lee Stefanakos, and Ashok Kumar

THIN FILM SOLAR CELLS

The Effect of Annealing Treatments on Close Spaced Sublimated
Cadmium Telluride Thin Film Solar Cells. . . . . . . . . . . . . . . . . . . . . . .147

J.M. Walls, A. Abbas, G.D. West, J.W. Bowers,
P.J.M. Isherwood, P.M. Kaminski, B. Maniscalco,
W.S. Sampath, and K.L. Barth

vii

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

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


Realistic Simulation of Polycrystalline CIGS Absorbers and
Experimental Verification. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .153

C. Maragliano, M. Stefancich, S. Rampino, and L. Colace

Temperature Dependence of Electrical Characterization in
n+ - CdS/ p - CdTe Thin Film Solar Cells – Study of
Shallow/Deep Defects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .161

Poonam Rani Kharangarh, George E. Georgiou,
and Ken K. Chin

Quasicrystalline Phase of Silicon on Glass . . . . . . . . . . . . . . . . . . . . . . .169
A.R. Middya and Kartik Ghosh

Development of Indium-rich InGaN Epilayers for Integrated
Tandem Solar Cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .175

A.G. Melton, B. Kucukgok, B-Z. Wang, N. Dietz, N. Lu,
and I.T. Ferguson

SILLICON AND THIN FILM SOLAR CELLS

Structural and Electro-optical Properties of CdTe Films Used in
CdTe/CdS Solar Cells Grown with Substrate Configuration . . . . . . . . .183

Helio R. Moutinho, Manuel J. Romero, John Moseley,
Ramesh G. Dhere, Chun-Sheng Jiang, Kim M. Jones,
Joel N. Duenow, and Mowafak M. Al-Jassim

Epitaxial Growth of (010)-oriented b-FeSi2 Film on Si(110) Substrate. . . .189
Kensuke Akiyama, Hiroshi Funakubo, and Masaru Itakura

Quantitative Defect Analysis on Solar Cells by Laser Beam Induced
Current (LBIC) Measurements and 3D Network Simulations . . . . . . . .195

Minh Nguyen, Andreas Schütt, Jürgen Carstensen,
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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
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