PROCEEDINGS OF SPIE

Infrared, Mid-IR, and Teraheriz
Technologies for Health
and the Environment ||

Alexey A. Belyanin
Rebekah A. Drezek

Claire Gmachl
Editors

10 September 2007
Boston, Massachusetts, USA

Sponsored and Published by
SPIE

Volume 6760

Proceedings of SPIE, 0277-786X, v. 6760

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



The papersincluded in this volume were part of the fechnical conference cited on the cover and title
page. Papers were selected and subject fo 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 Infrared, Mid-IR, and Terahertz Technologies for Health and the
Environment Il, edited by Alexey A. Belyanin, Rebekah A. Drezek, Claire Gmachl, Proceedings of SPIE
Vol. 6760 (SPIE, Bellingham, WA, 2007) Article CID Number.

ISSN 0277-786X
ISBN 9780819469205

Published by

SPIE

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

Copyright © 2007, 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 fo 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/07/$18.00.

Printed in the United States of America.

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

SPIE &t
Digital Liorary

SPIEDigitallLibrary.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 assighed to
each article at the fime of the first publication. Utilization of CIDs allows articles to be fully citable as
soon 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 fo 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, 0A, 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.



Contents

v Conference Committee
SESSION 1 SENSING WITH SINGLE-MODE AND TUNABLE QUANTUM CASCADE LASERS

6760 03 Measurement of broad absorption features using a tunable external cavity quantum
cascade laser [6760-02]
M. C. Phillips, T. L. Myers, M. D. Wojcik, B. D. Cannon, M. S. Taubman, D. C. Scoft, Pacific
Northwest National Lab. (USA)

6760 05 Assessment of a QCL laser approach for the simultaneous measurement of ambient
ammonia and ozone [6760-04]
V. Vladutescu, City College, CUNY (USA) and Graduate Ctr., CUNY (USA); B. Gross,
F. Moshary, S. Ahmed, City College, CUNY (USA)

SESSION 2 NOVEL SENSORS AND DEVICES

6760 07 Intercomparison of calibration techniques for 1064nm NIR elastic lidar [6760-06]
S. Chaw, City College, CUNY (USA) and Graduate Ctr., CUNY (USA); Y. Wu, B. Gross,
F. Moshary, S. Ahmed, City College, CUNY (USA)

6760 09 Vertically integrated As2S3 waveguides on lithium niobate waveguides [6760-08]
M. Solmaz, R. Atkins, J. Gardner, C. K. Madsen, Texas A&M Univ. (USA)

6760 OA Doping tunable enhanced extraordinary optical fransmission gratings [6760-09]
D. Wasserman, Princeton Univ. (USA); J. Cederberg, E. A. Shaner, Sandia National Labs.
(USA)

6760 0B Elecironically tunable plasmonic grating-gate terahertz detectors [6760-10]

E. A. Shaner, A. D. Grine, S. K. Lyo, J. L. Reno, M. C. Wanke, Sandia National Labs. (USA);
S. J. Allen, Univ. of California, Santa Barbara (USA)

Abstract Only: Tunable mid-IR external cavity quantum cascade laser based
spectroscopic sensor for acetone detection [6760-01]

Y. A. Bakhirkin, A. A. Kosterev, Rice Univ. (USA); T. Day, M. B. Pushkarsky, Daylight Solutions
(USA); F. K. Tittel, Rice Univ. (USA)

Abstract Only: QEPAS based detection of broadband absorbers using a widely funable
external cavity quantum cascade laser at 8.6 micron [6760-03]
R. Lewicki, G. Wysocki, A. A. Kosterev, F. K. Tittel, Rice Univ. (USA)

Abstract Only: Distributed feedback quantum cascade laser using metallic surface grating
for spectroscopy detection in the 4 to 8 um wavelength range [6760-05]

M. Garcia, M. Carras, X. Marcadet, S. Bansropun, Thales Research and Technology
(France)



Abstract Only: Development of broadband atmospheric absorption sensor based
on quartz-enhanced photoacoustic spectroscopy [6760-07]
A. A. Kosterev, F. K. Tittel, Rice Univ. (USA); A. J. Henderson, C. Brooks, Aculight Corp. (USA)

Author Index



Conference Committee

Symposium Chairs

Tuan Vo-Dinh, Duke University (USA)
Robert A. Lieberman, Intelligent Opftical Systems, Inc. (USA)

Conference Chairs

Alexey A. Belyanin, Texas A&M University (USA)
Rebekah A. Drezek, Rice University (USA)
Claire Gmachl, Princeton University (USA)

Program Committee

Mark G. Allen, Physical Sciences Inc. (USA)

Hui Chun Liu, National Research Council Canada (Canada)
Tanya L. Myers, Pacific Northwest National Laboratory (USA)
Joshua Pfefer, U.S. Food and Drug Administration (USA)
Gottfried Strasser, Technische Universitat Wien (Austria)

Urs Utzinger, University of Arizona (USA)

Session Chairs
1 Sensing with Single-Mode and Tunable Quantum Cascade Lasers
Anatoliy A. Kosterev, Rice University (USA)

2 Novel Sensors and Devices
Yury A. Bakhirkin, Rice University (USA)






