PROCEEDINGS OF SPIE

Photonic Innovations and
Solutions for Complex
Environments and Systems
(PISCES)

Akhlesh Lakhtakia
Judith A. Todd
Editors

12 August 2012
San Diego, California, United States

Sponsored and Published by
SPIE

Volume 8482

Proceedings of SPIE 0277-786X, V.8482

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.

Photonic Innovations and Solutions for Complex Environments and Systems (PISCES),
edited by Akhlesh Lakhtakia, Judith A. Todd, Proc. of SPIE Vol. 8482, 848201
© 2012 SPIE - CCC code: 0277-786/12/$18 - doi: 10.1117/12.2011030

Proc. of SPIE Vol. 8482 848201-1



The papers included in this volume were part of the technical conference cited on the cover and
fitle page. Papers were selected and subject to review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published
herein as submitted. The publisher is not responsible for the validity of the information or for any
outcomes resulting from reliance thereon.

Please use the following format to cite material from this book:

Author(s), "Title of Paper," in Photonic Innovations and Solutions for Complex Environments and
Systems (PISCES), edited by Akhlesh Lakhtakia, Judith A. Todd, Proceedings of SPIE Vol. 8482 (SPIE,
Bellingham, WA, 2012) Article CID Number.

ISSN: 0277-786X
ISBN: 9780819491992

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2012, Society of Photo-Optical Instrumentation Engineers.

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is
0277-786X/12/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE &
Digital Library

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published
first online and then in print and on CD-ROM. Papers are published as they are submitted and
meet publication criteria. A unique, consistent, permanent citation identifier (CID) number is
assigned to each article at the time of the first publication. Utilization of CIDs allows articles to be
fully citable as soon as they are published online, and connects the same identifier to all online,
print, and electronic versions of the publication. SPIE uses a six-digit CID article numbering system
in which:
= The first four digits correspond to the SPIE volume number.
» The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc.
The CID Number appears on each page of the manuscript. The complete citation is used on the
first page, and an abbreviated version on subsequent pages. Numbers in the index correspond to
the last two digits of the six-digit CID Number.

Proc. of SPIE Vol. 8482 848201-2



Contents

Conference Committee

SESSION 1

8482 03

8482 04

8482 05

Coupling the academic research enterprise to the innovation economy [8482-2]
M. J. Soileau, Univ. of Cenftral Florida Office of Research & Commercialization (United
States)

Photonics and plasmonics applied to solar cells [8482-3]
S. J. Fonash, W. J. Nam, Solarity LLC (United States) and The Pennsylvania State Univ.
(United States); L. Ji, V. V. Varadan, Univ. of Arkansas (United States)

Innovative paths for providing green energy for sustainable global economic growth

[8482-4]
R. Singh, G. F. Alapatt, Clemson Univ. (United States)

SESSION 2

8482 07

8482 08

8482 0A

Optical polarization: plenty of room for surprise [8482-8]
D. Chenault, Polaris Sensor Technologies, Inc. (United States)

Innovation inspired by nature: capabilities, potentials, and challenges [8482-7]
Y. Bar-Cohen, Jet Propulsion Lab. (United States)

The global problem of blindness and visual dysfunction [8482-9]
V. Lakshminarayanan, Univ. of Waterloo (Canada) and Univ. of Michigan (United States)

SESSION 3

8482 0B

8482 0C

8482 0D

Superior data for superior information: multidiscriminate ladar [8482-10]
P. F. McManamon, Univ. of Dayton (United States)

Surface plasmon resonances in the detection of small amounts of material [8482-11]
A. Macleod, Thin Film Center Inc., Tucson (United States)

Liquid Crystals for Optical Non-display Applications [8482-12]
O. D. Lavrentovich, Kent State Univ. (United States)

Proc. of SPIE Vol. 8482 848201-3



SESSION 4

8482 OF

Optical control and diagnostics sensors for gas turbine machinery [8482-14]
J. D. Trolinger, T. P. Jenkins, MetroLaser, Inc. (United States); B. Heeg, Lumium (Netherlands)

Author Index

Proc. of SPIE Vol. 8482 848201-4



Conference Committee

Conference Chairs

Akhlesh Lakhtakia, The Pennsylvania State University (United States)
Judith A. Todd, The Pennsylvania State University (United States)

Session Chairs

1

Session 1
Akhlesh Lakhtakia, The Pennsylvania State University (United States)
Judith A. Todd, The Pennsylvania State University (United States)

Session 2
Akhlesh Lakhtakia, The Pennsylvania State University (United States)
Judith A. Todd, The Pennsylvania State University (United States)

Session 3
Akhlesh Lakhtakia, The Pennsylvania State University (United States)
Judith A. Todd, The Pennsylvania State University (United States)

Session 4

Akhlesh Lakhtakia, The Pennsylvania State University (United States)
Judith A. Todd, The Pennsylvania State University (United States)

Proc. of SPIE Vol. 8482 848201-5



Proc. of SPIE Vol. 8482 848201-6



