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installed. Specifics of the Search function are described later
in this section.
B.  Change “Show first 100 documents” to “Show first 1000
documents”. (Type in “1000” in the field provided.) This allows
the maximum number of hits to be displayed during a search.
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See the Acrobat Reader built-in Help section for more complete
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Note to Mac Users:
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MAC OSX.  A version 6.0 index file (INDEX6.PDX) is included
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to the Adobe Reader built-in Help section for additional
information on searching with indexes.
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Editor’s Note 2005 
 
The 2005 IEEE Ultrasonics Symposium is the third time in history that the 
Ultrasonics Symposium has been held in a European venue, Rotterdam, 
Netherlands.  As with the preceding symposia at Cannes in 1994 and at Munich 
in 2002, this year’s symposium has exceeded the expectations of the organizers.   
Once again, the abstracts, manuscripts and copyright were all submitted 
electronically. Over 90 percent of those papers submitted have been included in 
the proceedings.  
 
I would like to thank the staff at FASS and IEEE for their extraordinary publishing 
support.  
 
To all the authors who contributed manuscripts for these Proceedings, THANK 
YOU, for making this conference a success and supporting the documentation of 
such a strong technical exchange. 
 
Additional copies of the Proceedings may be obtained by contracting the IEEE 
Service Center, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331. 
 
Please use the following Catalog Number for the CD.  
 

• 2005 IEEE Ultrasonics Symposium 
- CD-ROM: 05CH37716C 
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Welcome to Rotterdam 

It is indeed a pleasure to welcome you to the 2005 IEEE International Ultrasonics Symposium. It 
will be held in Rotterdam, The Netherlands, from September 18 through September 21, 2005. 
The conference will be held in "De Doelen", a conference centre at Rotterdam Central Railway 
Station, which is a 40-minute train ride from Schiphol, Amsterdam International Airport. It is a 
modern, very well equipped conference centre that is perfectly suited for conferences around 
1000 delegates.  

Rotterdam is a multicultural city that has an interesting mixture of traditional and modern 
architecture. It has many museums, covering art, natural history, cultural anthropology, maritime 
life and many other topics with art collections ranging from Dutch masters through African 
sculptures to contemporary art. All museums are within easy walking distance from the 
conference centre. Rotterdam hosts the largest port in the world and both the river and the 
harbor create a special atmosphere in the city. The Pilgrim fathers started their journey from the 
Pilgrims' church in the harbor of Rotterdam and Hotel New York, the cruise terminal of the 
Holland America Line, the main historic cruise line between the USA and Europe can also be 
found here.  

Other than the museums and historic sites, Rotterdam has an extensive cultural and sports 
program. At the Doelen the grand finale of the Gergiev festival of the Rotterdam Philharmonic 
Orchestra will be given the Saturday night before the IEEE conference. The final of the World 
Championship Baseball will be on the same evening in the Neptunus stadium, the home of the 
European champion and since Feyenoord, one of the top 3 soccer teams of the Netherlands 
plays a home match on Sunday, we will try to arrange tickets for delegates. Please check the 
conference website for details. 

It will be the third visit to Europe for the IEEE International Ultrasonics Symposium, and we trust 
that the Rotterdam conference in 2005 will be as successful as the Cannes conference in 1994 
and the Munich conference in 2002. 

Hope to meet you all in Rotterdam, Best Regards,  

Ton van der Steen  

General chair 

 



WELCOME FROM THE TECHNICAL PROGRAM CHAIR 

On behalf of the Technical Program Committee (TPC), I welcome you to the 
2005 IEEE International Ultrasonics Symposium.  

This year we had 876 abstract submissions. This is approximately 100 
submissions more than submitted in both of the previous two years. In order to 
accommodate this growth, we have added an additional parallel oral session that 
is shared among the different subgroups that make up the overall symposium. 
Planning for the symposium required extensive effort by the Technical Program 
Committee leading up to the TPC meeting held on June 18th and 19th, 2005 in 
Chicago, IL. The acceptance rate was approximately 75% and is in line with 
historical levels. In particular, we have observed significant growth in Sensors 
and Physical Acoustics this year. This is likely a function of the physical location 
of the conference (i.e. Europe) where the balance of medical related, versus non 
medical related, funding is more even than is found in North America (for 
example). (A similar trend can also be observed in the distribution of abstracts at 
the successful 2002 Munich conference.)  

In line with previous years, we have held the total length of the conference to one 
day of short courses and a full three days of six oral sessions in parallel and 
three large poster sessions, without a single gap any where in the program. In 
view of the increased number of parallel sessions, I ask that all concerned 
(speakers and session chairs) keep the conference strictly on time.  

We have 18 eminent invited speakers providing a range of talks spanning a 
historical review of a famous scientist (Lord Rayleigh) to overviews of exciting 
and new technical growth areas. We will also continue our tradition of holding a 
student poster competition. These posters will remain on display for the entire 
conference. The winners of the competition will each receive a certificate and a 
$100 cash prize.  

Regards, 

John A. Hossack 
2005 IEEE Ultrasonics Symposium Technical Chair  
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TECHNICAL PROGRAM COMMITTEE 

GROUP 1: Medical Ultrasonics 
Vice Chair: Stanislav Emelianov: Univeristy of Texas of Austin, USA  

Olivier Basset: INSA, France  
Geneviève Berger: Laboratorie Imagerie Parametrique, France  
Richard Chiao: Ultrasound Group, Siemens Medical Solutions, USA  
Lawrence A. Crum: University of Washington, USA  
Emad Ebbini: University of Minnesota, USA  
Helmut Emert: Electrical Engineering Department, Ruhr University, Germany  
David Evans: Department of Medical Physics, Leicester Royal Infirmary, UK  
Kathy Ferrara: Biomedical Engineering, University of California, USA  
Stuart Foster: Department of Medical Physics, Sunnybrook Health Sciences 
Centre, Canada  
James Greenleaf: Ultrasound Research, Mayo Clinic, USA  
John Hossack, Department of Biomedical Engineering, School of Engineering & 
Applied Sciences, University of Virginia, USA 
Kullervo Hynynen: Brigham and Women's Hospital, USA  
Peter Hoskins: Senior Research Fellow, Medical Physics, The University of 
Edinburgh, Scotland  
Michael F. Insana: Biomedical Engineering, University of California, USA  
Jorgen Jensen: Department of Information Technology, Technical University of 
Denmark 
Nico de Jong: Biomedical Engineering, Erasmus University Rotterdam, The 
Netherlands  
Hiroshi Kanai: Tohoku University, Japan  
Jian-yu Lu: The University of Toledo, USA  
Leonardo Masotti: Dipartimento di Ingegneria Elettronica, University di Firenze, 
Italy  
James G. Miller: Physics Department, Washington University, USA  
Kathy Nightingale: Biomedical Engineering Department, Duke University, USA  
William O'Brien: Director of Bioacoustics Research Lab, Department of 
Electrical & Computer Engineering, University of Illinois, USA 
Helen Routh: Philips Research, USA  
Ton van der Steen: Head of Biomedical Engineering, Erasmus University 
Rotterdam, The Netherlands  
Tom Thomas: Siemens 
Kai Thomenius: GE CRD, USA  
Peirro Tortoli: Electronic Engineering Department, University of Florence, Italy  
Keith Wear: FDA Center for Devices and Radiological Health, USA  

GROUP 2: Sensors, NDE, and Industrial Application 
Vice Chair: Jafar Saniie: Department of Electrical & Computer Engineering, 
Illinois Institute of Technology, USA  



Robert C. Addison: Rockwell Science Center, USA  
Walter Arnold: Fraunhofer Institute for Nondestructive Testing, Germany  
Narendra K. Batra 
Eric S. Furgason: School of Electrical & Computer Engineering, Purdue 
University, USA  
Donna C. Hurley: National Institute of Standards & Technology, USA  
David A. Hutchins: School of Engineering, University of Warwick, England 
Bernhard Jakoby: Institute of Industrial Electronics and Material Science, 
Vienna University of Technology, Austria 
Lawrence W. Kessler: Sonoscan Inc., USA 
Pierre T. Khuri-Yakub: Stanford University, USA 
Jun-ishi Kushibike: Department of Electrical Engineering, Graduate School of 
Engineering, Tohoku University, Japan 
Lawrence C. Lynnworth: Chief Technologist, GE Panametrics, USA 
Roman Gr. Maev: Professor & Director, Center for Imaging Research & 
Advanced Material Characterization, Department of Physics, University of 
Windsor, Canada 
Massimo Pappalardo: Lab of Acustoelectronics, Dipartimento di Ingegneria 
Elettronica, University di Roma TRE, Italy 
Tony Sinclair: Professor of Mechanical & Industrial Engineering, Department of 
Mechanical Engineering, University of Toronto, Canada 
Bernhard R. Tittman: Department of Engineering & Mechanics, Pennsylvania 
State University, USA 
Jiromaru Tsujino: Faculty of Engineering, Kanagawa University, Japan 
Donald E. Yuhas: Industrial Measurement Systems, Inc., USA 
John F. Vetelino: Lab for Surface Science & Technology, University of Maine, 
USA  

GROUP 3: Physical Acoustics 
Vice Chair: Kenneth Lakin: TFR Technologies, Inc., USA  

Art Ballato: Chief Scientist, US Army CECOM RDEC AMSEL-RD-CS, USA 
Mack Brezaeale: Department of Physics, University of Mississippi, USA 
Jan Brown: JB Consulting, USA 
David Hecht 
Fred Hickernell 
Amit Lal: Assistant Professor, School of Electrical & Computer Engineering, 
Cornell University, USA 
John Larson 
Moises Levy: Department of Physics, Naples, Florida, USA 
George Mansfield: Institute of Radio Engineering and Electronics, Russian 
Academy of Sciences, Russia 
Kiyoshi Nakamura: Department of Electrical & Communication Engineering, 
Graduate School of Engineering, Tohuku University, Japan 
Valeri Proklov: Institute of Radio Engineering & Electricity, Russia 
Edgar Schmidhammer 



Susan Schnieder: Department of Electrical & Computer Engineering, Marquette 
University, USA 
Bikash Sinha, Schlumberger-Doll Research, USA 
Yook-Kong Yong: Department of Civil & Environmental Engineering, Rutgers 
University, USA 
John Vig: US Army CECOM, AMSEL-RD-C2-PT, USA 
Smaine Zeroug: Program Manager, Schlumberger-Doll Research, USA  

GROUP 4: Surface Acoustic Waves 
Vice Chair: Don Malocha, School of Electrical Engineering & Computer Science, 
University of Central Florida, USA  

Benjamin Abbott: Sawteck Inc., USA 
Ali Bagi-Wadji: Vienna University of Technology, Austria  
Kushal Bhattacharjee: Clarisay, USA 
Serguey Biryukov: Surfaces and Interfaces Department, Leibniz Institute for 
Solid State and Materials Research Dresden (IFW), Germany 
Yasuo Cho: Research Institute of Electrical Communications, Tohoku University, 
Japan 
Yasuo Ebata: Director of SAW Core Technology, Fujitsu Media Device Ltd., 
Japan 
Ken-ya Hashimoto: Department of Electronic & Mechanical Engineering, Chiba 
University, Japan 
Daniel Hauden: CNRS_LPMO, France 
Mitsutaka Hikita: Communications Systems Research Department, Central 
Research Laboratory, Hitachi, Ltd., Japan 
William D. Hunt: School of Electrical & Computer Engineering, Georgia Institure 
of Technology, USA 
Shen Jen: RF Monolithics Inc., USA 
John A. Kosinski: US Army RDE Command, USA 
David Morgan: Impulse Consulting, UK 
Mauricio Pereira da Cunha: Assistant Professor, Department of Electrical & 
Computer Engineering, University of Maine, USA 
Viktor Plesski: SAW Design Bureau, Thomson Microsonics, Switzerland 
Bob R. Potter: Vectron International, USA 
Arne Ronnekleiv: Division of Physical Electronics, Norwegian Institute of 
Technology, Norway 
Clemens C. W. Ruppel: EPCOS AG - SAW RD SAM, Germany 
Peter Smith: McMaster University, Canada 
Robert Weigel: University of Erlangen-Nuremberg, Germany  

GROUP 5: Transducers and Transducer Materials 
Vice Chair: Scott Smith, GE Corporate Research & Development, USA  

Levent Degertekin: Woodruff School of Mechanical Engineering, Georgia 
Institute of Technology, USA 



Jean-Francois Gelly: Thomson Microsonics, France 
Hal Kunkel: Philips Ultrasound, USA 
Reinhard Lerch: Friedrich-Alexander-Universitat Erlangen-Nurnberg Lehrstuhl 
fur Sensorik, Germany 
Geoff Lockwood: Stirling Hall, Department of Physics, Queen's University, 
Canada 
Clyde Oakley: Vice-president of Probe Development, Tetrad Corporation, USA 
Mark E. Schafer: Sonic Tech Inc., USA 
K. Kirk Shung: Bioengineering Department, Pennsylvania State University, USA 
Stephen W. Smith: Department of Biomedical Engineering, Duke University, 
USA 
Wallace A. Smith: Materials Division, Office of Naval Research, USA 
Yasuhito Takeuchi: Professor, Department of Information & Computer Science, 
Faculty of Engineering, Kagoshima University, Japan 
Roger H. Tancrell: Aimar Technology Corporation, USA 
Vasandara Varadan: Pennsylvania State University, USA 
Qiming Zhang: Materials Research Lab, Pennsylvania State University, USA 
Yongrae Roh: Kyungpook National University, Korea 
Thomas Shrout: Materials Research Lab, Pennsylvania State University, USA 
Christopher Daft: Sensant Corporation, USA  

 



Short Courses 
September 18, 2005  

1 - Medical Ultrasound Transducers 
8 -12 am 
Douglas G. Wildes & L. Scott Smith  
GE Global Research Center - Niskayuna, NY, USA  

2 - Elasticity Imaging: Principles, Systems, Approaches and Applications 
8 -12 am 
Stanislav Emelianov  
University of Texas - Austin, Texas, USA  

3 - Ultrasound Contrast Agents: Theory and Experimental Results 
8 -12 am 
Nico de Jong & Michel Versluis 
Erasmus MC - Rotterdam, the Neth. & University of Twente - Enschede, the 
Neth.  

4 - Recent Trends in Beam formation in Medical Ultrasound 
1 - 5 pm  
Kai Thomenius  
General Electric's Corporate R&D - Niskayuna, NY, USA  

5 - Micromachined Ultrasonic Sensors and Actuators 
1 - 5 pm  
Ville Kaajakari, Amit Lal, and Richard White  
Cornell University - Ithaca, NY & University of California - Berkeley, CA  

6 - Clinical Applications of Diagnostic Ultrasound 
1 - 5 pm  
Folkert ten Cate and Juiry W. Wladimiroff 
Erasmus MC - Rotterdam, the Netherlands  

7 - Non-linear Acoustics and Harmonic Imaging 
6 - 10 pm  
Victor Humphrey  
Southampton University - Southampton, UK  

8 - Finite Element Modelling of Ultrasound Applications 
6 - 10 pm  
Paul Reynolds  
Weidlinger Associates Inc - Los Altos, USA  

9 - Flow Measurements and Doppler 
6 - 10 pm 



Hans Torp  
Norwegian University of Science and Technology - Trondheim, Norway  

Short Course Abstracts and Instructor Information  

1 - Medical Ultrasound Transducers 
This course will provide an introduction to the design, fabrication, and testing of 
medical ultrasound transducers. Starting from an overview of the basic types of 
phased-array transducers (linear, convex, sector), we will discuss how the design 
for a probe is derived from its target application and how equivalent-circuit, finite-
element, and acoustic field models can be used to optimize the design and 
accurately predict performance. A discussion of the structure of an ultrasound 
probe will lead to a survey of the different types of materials used in probes and 
their critical properties. Typical fabrication processes will be introduced and 
common problems in probe manufacturing will be summarized. Methods for 
evaluating completed transducers will be discussed. The course will highlight 
recent developments in probe technology, including. single crystal piezoelectrics, 
cMUT transducers, multi-row and 2D arrays, and electronics in probes, and will 
discuss performance advantages and fabrication difficulties which may be 
associated with each.  

Douglas G. Wildes is a physicist with GE Global Research. He earned an A.B. in 
physics and mathematics from Dartmouth College and a Ph.D. in low-
temperature physics from Cornell University, then joined GE in 1985. Since 1991, 
Dr. Wildes' research has focused on aperture design, fabrication processes, and 
high-density interconnect technology for multi-row and 2D transducers for 
medical ultrasound. Dr. Wildes has 19 issued patents and 18 external 
publications. He is a member of the American Physical Society and a Senior 
Member of the IEEE.  

L. Scott Smith is a physicist with GE Global Research. He earned B.S. and Ph.D. 
degrees in physics from the University of Rochester and the University of 
Pennsylvania respectively. Joining GE in 1976, he developed phased array 
probes for medical ultrasound. More recently, he examined novel probe materials 
and led projects on pediatric endoscopes and adaptive acoustics. Dr. Smith has 
37 issued patents and over 35 refereed publications. He is a member of the 
American Physical Society and a Senior Member of the IEEE where he serves as 
Vice Chair for Transducers on the Ultrasonics Symposium's Technical Program 
Committee.  

2 - Elasticity Imaging: Principles, Systems, Approaches and Applications 

Elasticity imaging is rapidly evolving into a new diagnostic and treatment-aid tool. 
The primary purpose of this course is to provide both a broad overview and 
comprehensive understanding of elasticity imaging, and, as such, it is well suited 
for both newcomers and active researchers in the field. Starting with a historical 



introduction to elasticity imaging, we begin to lay a foundation for static and 
dynamic approaches in elasticity imaging with a brief discussion of theory of 
elasticity including both the equation of equilibrium and the wave equation. We 
will also review the mechanical properties of soft tissues. Then, experimental 
aspects of elasticity imaging will be discussed with emphasis on data capture, 
signal and image processing algorithms to measure internal tissue motion 
induced by either internally or externally applied forces. Motion tracking methods 
will be introduced, and techniques to increase and optimize signal-to-noise ratio 
in strain imaging will be overviewed. Finally, techniques to map elasticity and 
other mechanical properties of tissue will be presented and discussed. Following 
an overview of elasticity imaging, the ultrasound elasticity imaging techniques 
and their biomedical and clinical applications will be presented. Advantages and 
limitations of each approach will be discussed and contrasted with other elasticity 
imaging techniques such as MRI or optical elastography. The course will 
conclude with overview of several experimental and commercial systems capable 
of ultrasound elasticity imaging, and discussion of current and potential clinical 
applications of elasticity imaging.  

Stanislav Emelianov received the B.S. and M.S. degrees in physics and 
acoustics in 1986 and 1989, respectively, from the Moscow State University, and 
the Ph.D. degree in physics in 1993 from Moscow State University, and the 
Institute of Mathematical Problems of Biology of the Russian Academy of 
Sciences, Russia. In 1989, he joined the Institute of Mathematical Problems of 
Biology, where he was engaged in both mathematical modeling of soft tissue 
biomechanics and experimental studies of noninvasive visualization of tissue 
mechanical properties. Following his graduate work, he moved to the University 
of Michigan, Ann Arbor, as a post-Doctoral Fellow in the Bioengineering 
Program, and Electrical Engineering and Computer Science Department. From 
1996 to 2002, Dr. Emelianov was a Research Scientist at the Biomedical 
Ultrasonics Laboratory at the University of Michigan. During his tenure at 
Michigan, Dr. Emelianov was involved primarily in the theoretical and practical 
aspects of elasticity imaging. Dr. Emelianov is currently an Assistant Professor of 
Biomedical Engineering at the University of Texas, Austin. His research interests 
are in the areas of medical imaging for therapeutics and diagnostic applications, 
ultrasound microscopy, elasticity imaging, photoacoustical imaging, 
cellular/molecular imaging, and functional imaging.  

3 - Ultrasound Contrast Agents: Theory and Experimental Results 

The course consists of 6 mean topics: 
a) First an overview will be presented of the (clinical and pre-clinical available) 
contrast agents, including the properties and characteristics of the gas inside the 
bubble and the shell surrounding it. 
b) Models of the behavior of small bubbles in a ultrasound field will be discussed. 
Simple models based on a one dimensional mass-spring system and more 
complicated models including gas and shell properties. 



c) Experimental ultrasound methods for UCA will be presented for characterizing 
the bubbles in a UCA, like harmonic and subharmonic scattering, absorption and 
attenuation. Also the influence of ambient pressure, temperature and gas 
concentration will be discussed. 
d) Experimental optical methods for characterizing individual bubbles. 
e) Imaging methods for contrast agents, like fundamental, harmonic, 
subharmonic and superharmonic and multi-pulse methods like pulse inversion, 
power modulation etc. and new methods like chirp excitation. 
f) Ultrasound mediated drug delivery: Interaction between mammalian cells and 
ultrasound in the vicinity of bubbles will be discussed.  

Nico de Jong graduated from Delft University of Technology, The Netherlands, in 
1978. He got his M.Sc. in the field of pattern recognition. Since 1980, he has 
been a staff member of the Thoraxcenter of the Erasmus University Medical 
Center, Rotterdam, The Netherlands. At the Dept. of Biomedical Engineering, he 
developed linear and phased array ultrasonic probes for medical diagnosis, 
especially compound and transesophageal transducers. In 1986 his interest in 
ultrasound applications shifted toward the theoretical and practical background of 
ultrasound contrast agents. In 1993 he received his Ph.D. for "Acoustic 
properties of ultrasound contrast agents." Currently he is interested in the 
development of 3-D transducers and fast framing camera systems. De Jong is 
the project leader of STW and FOM projects on ultrasound contrast imaging and 
drug delivery systems. Together with Folkert ten Cate, MD, he is organizer of the 
annual European Symposium on Ultrasound Contrast Imaging, held in Rotterdam 
and attended by approximately 175 scientists from all over the world. Since 2003 
Nico de Jong is part-time professor at the University of Twente.  

Michel Versluis graduated in Physics in 1988 at the University of Nijmegen, the 
Netherlands, with a special interest in Molecular Physics and Astrophysics. Later, 
he specialized in the application of intense tunable UV lasers for flame 
diagnostics resulting in a successful defense of his PhD thesis in 1992. Michel 
Versluis is now a lecturer at the University of Twente, the Netherlands, in the 
Physics of Fluids group working on the experimental study of bubbles and jets in 
multiphase flows and granular flows. He also works on the use of microbubbles 
as a tool for medical diagnosis and therapy. Dr. Versluis teaches various courses 
in Fluid Mechanics, one of them focusing on the physics of bubbles.  

4 - Recent Trends in Beamformation in Medical Ultrasound 
The goal of this introductory course is to review the design of ultrasound front 
ends and beamformers from a linear systems point of view including 
transduction, beamformation, and image formation functions. We will discuss 
analytical methods used in developing the design of a typical beamformer in use 
in diagnostic ultrasound today. The key points to be covered deal with methods 
of analysis of arrays and beamformers, the interaction of transmit and receive 
beams with clinically relevant targets, and how this interaction is used in image 
formation. The means by which these analytical methods contribute to a 



beamformer design and the trade-offs involved are reviewed. The techniques 
developed for such analysis will be applied to topics of current interest involving 
beamformation such as system miniaturization, 2D arrays, synthetic aperture 
techniques, and aberration correction.  

Kai E. Thomenius is a Chief Technologist in the Imaging Technologies 
Organization at General Electric's Global Research facility in Niskayuna, NY. His 
focus is on Ultrasound and Biomedical Engineering. Previously, he has held 
senior R&D roles at ATL Ultrasound, Inc., Interspec Inc., Elscint, Inc., Inc as well 
as several other ultrasound companies, and is currently an Adjunct Professor in 
the Electrical, Computer, and Systems Engineering Department at Rensselaer 
Polytechnic Institute where he teaches a course in general imaging. Dr. 
Thomenius' academic background is in electrical engineering with a minor in 
physiology; all of his degrees are from Rutgers University. His long-term interests 
have been in ultrasound beamformation and miniaturization of ultrasound 
scanners, propagation of acoustic waves in inhomogeneous media such as 
tissue, the potential of bioeffects due to those acoustic beams, and determination 
of additional diagnostic information from the echoes that arise from such beams. 
Recently he has contributed to work on coherent beamformers in millimeter wave 
radar applications. He is a Fellow of the American Institute of Ultrasound in 
Medicine.  

 

5 - Micromachined Ultrasonic Sensors and Actuators 
Part A: The goal of this part is to introduce the fundamentals of micromachining, 
and the way they affect the design and performance of ultrasonic sensors and 
actuators. We will cover established micromachining techniques, such as bulk 
micromachining and surface micromachining on silicon. Material on thin film 
deposition and foundries will be presented. The relevant acoustic and ultrasonic 
properties of materials used in MEMS will be discussed for predictable device 
design. Nonlinearities, material property gradients, and internal stresses will be 
covered to describe their effect on design.  

Part B: Case studies of sonic MEMS will be presented. These include (1) 
electrostatic actuation of micromachined membranes, nonlinearities and effective 
electromechanical coupling, (2) comparison of PZT and thin-film piezoelectric 
actuation of silicon bulk and surface micromachined structures (silicon horn 
design, microphones, speakers, flexural plate waves, FBARS), and (4) nonlinear 
ultrasound in microfluidic devices, and (5) Micro resonators for RF 
communications.  

Amit Lal is an associate professor of electrical and computer engineering at 
Cornell University. He received his Ph. D. in electrical engineering from the 
University of California, Berkeley in 1996, and the B.S. degree from the California 
Institute of Technology in 1990. Amit Lal is the leader of the SonicMEMS group 



at Cornell University, which focuses on ultrasonics, micromachining, modeling of 
piezoelectric systems, use of radioactive energy sources in microsystems, and 
design and analysis of integrated circuits. He has published papers on ultrasonic 
sensors and actuators at conferences in ultrasonics and micromachining. He 
serves on the Technical Committee on Physical Acoustics in the IEEE 
Ultrasonics, Ferroelectrics, and Frequency Control Society. He holds patents on 
micromachined acoustic sources/receivers, and silicon-based high-intensity 
ultrasonic actuators. He is also the recipient of the NSF CAREER award for 
research on applications of ultrasonic pulses to MEMS.  

Richard M. White is a professor of EECS and a founding co-director of the 
Berkeley Sensor & Actuator Center at the University of California at Berkeley, 
Dick White has concentrated on ultrasonics and microsensors. He has published 
on thermoelastic wave generation, SAW transduction, and flexural plate-wave 
sensors. He has co-authored three books - a text for freshmen, a book on solar 
cells, and the reference book "Acoustic Wave Sensors". White is a member of 
the National Academy of Engineering, and has received awards for his 
contributions to ultrasonics from the IEEE and the Ultrasonics and Frequency 
Control societies of the UFFC. His present research interests include ultrasonic 
airborne particulate monitoring and wireless passive proximity metering of AC 
power use in dwellings.  

Ville Kaajakari received his M.S. and Ph.D. degrees in electrical and computer 
engineering fromUniversity of Wisconsin-Madison in 2001 and 2002, 
respectively. He is currently Senior Research Scientist at VTT Information 
Technology, Finland, where his research interest is RF-MEMS.  

6 - Clinical Applications of Diagnostic Ultrasound 
The goal of this introductory course is to review the clinical applications of 
ultrasound imaging in cardiology. The presentation will be illustrated with realtime 
2D and 3D Echoimages.  

Folkert J ten Cate MD is director of the clinical echolaboratory of the 
Thoraxcenter , Erasmus MC in Rotterdam.His main interest is in 
cardiomyopathies and ultrasound contrast both for diagnosis and treatment. He 
is a Fellow of the American College of Cardiology and the European Society of 
Cardiology.  

Professor Juiry W. Wladimiroff was born in The Hague. He graduated from the 
school of medicine in Leiden in 1965 and was Board certified in Obstetrics and 
Gynecology in 1972. After some initial endeavours, Wladimiroff soon went down 
to London to study with Professor Stuart Campbell at the Post-graduate Institute 
at the Queen Charlotte's Hospital. In the late 1970s he field tested Organon 
Teknika's original real-time equipments from the Netherlands (in collaboration 
with Nicolaas Bom, the original inventor) and demonstrated the usefulness of the 
MiniVisor in the rapid measurement of the biparietal diameter at the bedside. His 



research at Queen Charlotte's started with the measurement of fetal urinary 
production rate, which he continued to expand after returning to the Netherlands, 
looking at fetal urinary production under a variety of physiological and 
pathological situations. From then on Professor Wladimiroff became particularly 
interested in the physiology and patho-physiology of pregnancy and the fetus and 
his group was very productive in researches pertaining to fetal cardiology, fetal 
vascular and cerebral function and fetal blood flow as assessed by doppler 
velocimetry. In 1974, he received his PhD at the University of Nijmegen with a 
thesis on fetal monitoring. In 1973, he started work as a consultant at the 
department of obstetrics and gynecology of Erasmus University Rotterman at 
Dijkzigt Hospital; in 1977, he was appointed reader at this department, and in 
1980 full professor. Since 1984, he was head of the division of prenatal diagnosis 
and since 1996, when the two divisions were merged, head of the division of 
obstetrics and prenatal diagnosis at Rotterdam University Hospital. In 1981, his 
group reported fetal left ventricular volume determination from a study of two-
dimensional measurement of real-time ultrasonic images of the left ventricle. 
Their group was the first to describe doppler studies of the middle cerebral 
arteries and the carotid carteries, and popularizing the carotid artery/ umbilical 
artery PI ratio for the assessment of fetal compromise. Professor Wladimiroff was 
the President of the Dutch Society of Obstetrics and Gynecology from 1993 to 
1995 and was the Chairman of the National Liason Committee for Medical 
Research Committees in the Netherlands. He has organized numerous National 
and International Scientific meeetings and Symposia and was the Chairman of 
the Education Committee of the International Society for Ultrasound in Obstetrics 
and Gynecology (ISUOG). He is also a board member of the Society of the 
"Fetus as a Patient" and executive board member of the European Board and 
College of Obstetrics and Gynecology and has carried out visitations in 
departments from Slovenia to Portugal. Professor Wladimiroff has produced over 
300 important scientific papers and contributed to over 20 books and 
monographs. He is well regarded by his colleagues as a great teacher and 
investigator. Since 1977, he has supervised 25 PhDs on many different aspects 
of prenatal diagnosis, of obstetrical, gynecological and Doppler ultrasound, and 
of fetal monitoring. His PhD students came from Holland, Switzerland, Britain, 
Indonesia and Austria. In recognition of his contributions to the advancement of 
ultrasound in Obstetrics and Gynecology, he was presented the Ian Donald Gold 
Medal by the ISUOG in 1997. In 1999 he received the Gold Medal from the Drs. 
Haackert Foundation for "Lifetime Achievements in the field of Prenatal 
Diagnosis and Therapy".  

7 - Non-linear Acoustics and Harmonic Imaging 
This course will provide an introduction to the origins of non-linear propagation, 
and its consequences and applications in medical ultrasound.  

The first section will review the basic physics of non-linear propagation, and 
discuss the propagation of plane waves as a means of introducing non-linear 
acoustics terminology. This will be followed by a discussion of the techniques 



used to numerically model non-linear propagation and the specific problems of 
performing measurements in high amplitude fields with their associated distortion 
and harmonic content.  

The effects of diffraction and attenuation on non-linear propagation will then be 
introduced by considering the fields of transducers and arrays, and the fields they 
generate in tissue; this will be illustrated by a combination of experimental results 
and model predictions. This will lead on to a discussion of the consequences for 
medical ultrasound of non-linear propagation. Finally the application to harmonic 
imaging will be described.  

Victor Humphrey is a Professor of Acoustics at the Institute of Sound and 
Vibration Research (ISVR) in Southampton, U.K. He received his BSc and PhD 
degrees from the University of Bristol in 1975 and 1981 respectively. He then 
moved to the School of Physics at the University of Bath where was promoted to 
Senior Lecturer. In 2004 he took up his current position at ISVR. His initial 
research was in the area of laboratory applications of non-linear parametric 
arrays in underwater acoustics. For this work he was awarded the Institute of 
Acoustics A.B. Wood Medal 1988. Subsequently he helped to develop a 
research programme on the non-linear propagation of ultrasound in medical 
fields that investigated these fields both numerically and experimentally. He was 
awarded the University of Bath Mary Tasker Award for excellence in teaching in 
1995.  

8 - Finite Element Modelling of Ultrasound Applications. 
Finite Element Modelling (FEM) of ultrasound devices has been growing since its 
early use in the late 1980s and early 1990s. It is now common, and likely soon to 
be universal, to find industrial and academic groups with a significant ultrasound 
research component to utilize computer simulations of one form or another in 
their work. While the researchers are experts in their own field of ultrasound, they 
rarely have such extensive knowledge of the field of finite element modelling and 
consequently often have difficulty in making appropriate choices and decisions 
regarding their modelling needs and approach. It is the aim of this course to 
educate the ultrasound expert in the important considerations with regards to the 
finite element modelling of ultrasound applications, with particular emphasis on 
phenomena occurring in front of the transducer. By the end of the course, it is our 
intention that the attendees will have the basic information on finite element 
simulations, and several common but varied applications, with which to make 
informed decisions in regards to simulating their own particular problems, and 
therefore make best use of the resources available to them. The course will be 
divided in four parts.  

Part 1: Finite Element Basics 
The first section will involve an introduction to the field of finite element 
modelling, in order to ensure that all participants are aware of the basic 
assumptions inherent in the various modelling approaches. Common 



terminology, types of analysis (harmonic, transient etc), types of solution 
methods (implicit, explicit), types of numerical solver (direct, iterative), and typical 
boundary conditions, such as symmetry and infinite element (e.g. absorbers and 
PML), validation and verification methods will be detailed.  

Part 2 : Wave Propagation 
The second section will concentrate on the modelling of wave propagation 
through various media. Initial consideration will be given to the simple, linear, 
elastic cases and then moving to include the effects of long distance propagation, 
material discontinuities, frequency dependant attenuation, and non-linearity (such 
as is prominent in higher-harmonic imaging).  

Part 3: Ultrasound Applications 
The third section will consider a variety of ultrasound applications. This includes 
accidental or intentional tissue heating (such as with HIFU). Appropriate and 
accurate calculation of thermal generation (sometimes called the Bioheat 
Equation) and its application as a load to a thermal model will be detailed. 
Aspects of ultrasound/thermal coupling will be compared to acoustic radation 
force calculation, which bear significant resemblance in approach.  

Part 4: Efficient Application of Modelling Software on Available Hardware 
The ability to economically answer the questions posed often marks the 
difference between a successful and a failed project. We cover simple and 
effective approaches for ensuring maximum return on time invested in FEM, and 
important considerations for ensuring sufficiently accurate answers. This will then 
extend to discussion of numerical optimization techniques, and the relative costs 
compared to the potential benefits considered. We will discuss common 
computer architectures, the 32 to 64 bit transition, and multi-processing, in order 
to leave the potential user somewhat more comfortable in this rapidly changing 
and bewildering field.  

Paul Reynolds received B.Eng in Electrical and Mechanical Engineering from the 
University of Strathclyde, Scotland, in 1994, and Ph.D in 1998 for his work on 
finite element modelling of piezoelectric transducers. Since 1999 he has worked 
at WAI using the PZFlex finite element package to model a wide range of 
ultrasound and piezoelectric applications, including medical imaging, 
therapeutics, SONAR, and sensors.  

John Mould received B.Sc. and M.Sc. in Civil Engineering from Virginia Tech in 
1978 and 1979 respectively. He received a Ph.D. in Civil Engineering from the 
University of Colorado in 1983. Since joining WAI in 1983 he has been an analyst 
and a major contributor to the development of the entire FLEX family of codes for 
Nonlinear Solids, Acoustics, Thermal, Piezoelectric and Electromagnetic 
analyses.  



9 - Flow Measurements and Doppler 
This course provides basic understanding of physical principles and signal 
processing methods for flow measurements and visualization; with emphasis on 
Doppler methods and blood flow applications. The course starts with an overview 
of currently used techniques for velocity estimation in pulsed and continuous 
wave Doppler and color flow imaging. Statistical models for the received signal, 
as well as commonly used velocity and flow estimators are developed. Several 
different simulation methods for ultrasound signals from moving blood and clutter 
signals will be discussed. This includes fast simulation methods, as well as full 
3D point scatter models using spatial impulse response techniques or k-space 
analysis. Efficient simulation tools to explore estimator properties are derived, 
and examples on implementation in Matlab will be shown. Methods to suppress 
clutter signals from slowly moving targets, including regression filter will be 
discussed. Elements from classical estimation theory will be applied to develop 
minimum variance velocity estimators in the presence of clutter noise. The 
performance will be compared with commonly used approaches for clutter 
rejection and velocity estimation, and practical implementations will be 
discussed. Velocity components transversal to the ultrasound beam can not be 
measured by Doppler techniques. However, several approaches to overcome 
this limitation has been proposed, including speckle tracking, transit time 
measurements, and lateral beam modulation. Principples and practical limitations 
will be discussed. Methods for visualisation of 2D vector flow information will be 
shown.  

Hans Torp received the MS degree in mathematics in 1978, and the Dr. Techn. 
degree in electrical engineering in 1992; both from the University of Trondheim, 
Norway. Since 1980 he has been working with ultrasound technology applied to 
blood flow measurements and imaging at the university of Trondheim, in 
cooperation with GE-Vingmed Ultrasound. He is currently professor of medical 
technology at the Norwegian University of Science and Technology, and has 
since 1987 given courses on ultrasound imaging and blood flow measurements 
for students in electrical engineering and biophysics. His research interests 
includes statistical signal- and image processing with applications in medical 
ultrasound imaging.  
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Rough Interface 
P. Wu

3C-5  Numerical Study of the Wire Form Function Versus the 
Liquid Density of the Surrounding Medium 
J. Mathieu and P. Schweitzer

3C-6  Interaction of Defects with Lamb Waves in Complex 
Geometries 
D. W. Greve, N. Tyson and I. J. Oppenheim

Click on title for a paper.

Main Menu

Sessions



Papers by SessionPapers by Session
4C: Ultrasonics Motors 

4C-1  Design and Testing of Rotors for a Cylindrical Micro-
Machined Micro Ultrasonic Motor 
T. Kanda, Y. Oomori, A. Makino, K. Suzumori and A. Kobayashi

4C-2  Friction Drive Dynamics of Surface Acoustic Wave 
Motor 
T. Shigematsu and M. K. Kurosawa

4C-3  Design Optimization Analysis of a Standing Wave 
Ultrasonic Linear Actuator 
J. M. Fernandez, Y. Ruffieux and Y. Perriard
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5C: Thin Film BAW Materials II 

5C-1  Is There a Better Material for Thin Film BAW 
Applications than AlN? (Invited) 
P. Muralt, J. Antifakos, M. Cantoni, R. Lanz and F. Martin

5C-2  Synthesis of Textured Thin Piezoelectric AlN Films with 
a Nonzero C-Axis Mean Tilt for the Fabrication of Shear 
Mode Resonators 
J. Bjurström, G. Wingqvist and I. Katardjiev

5C-3  Evaluating ZnO Thin Film Transducers by Optical 
Contact Bonding of Glass Blocks 
F. S. Hickernell

5C-4  Optimization of Acoustic Mirrors for Solidly Mounted 
BAW Resonators 
S. Marksteiner, J. Kaitila, G. G. Fattinger and R. Aigner

5C-5  Shear Mode Coupling and Tilted Grain Growth of AlN 
Thin Films in BAW Resonators 
F. Martin, M.-E.  Jan, S. Rey-Mermet, D. Su, P. Muralt and M. Cantoni

Click on title for a paper.
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6C: Transducers and Materials Modeling 

6C-1  A Time Domain Approach for the Analysis of Periodic 
Structures Using Finite Element Analysis 
S. Ballandras, V. Laude, S. Clatot and M. Wilm

6C-2  A Fast Algorithm for the Optimization of Arrays 
E. Kühnicke

6C-3  Numerical Prototyping of Piezocomposite Arrays: 
From Material Characterization to Array Performances 
G. Ferin, D. Certon, F. Patat, R. Dufait and N. Felix

6C-4  Derivation of the Impulse Response of Ultrasonic 
Transducers by Experimental System Identification 
T. Gehrke, F. Cheikhrouhou and H. M. Overhoff

6C-5  Design and Characterisation of 1-3 Ultrasonic 
Composites Using ATILA and Ultra Fast Laser 
Measurements (20 MHz) 
T. Rödig, A. Schönecker and A.-C.  Hladky

6C-6  A Method for the Measurement of the k Factor in 
Lossy Piezoelectric Materials: FEM and Experimental Results 
N. Lamberti, G. Caliano, A. Iula and M. Pappalardo

Click on title for a paper.
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1D: Mouse Imaging 

1D-1  Mouse Embryo Imaging with a 40 MHz Annular Array 
O. Aristizábal, D. H. Turnbull and J. A. Ketterling

1D-3  Comparing Contrast-Enhanced US to Markers of 
Angiogenesis in a Murine Glioma Model 
R. J. Ro, F. Forsberg, J. B. Liu, K. J. Lipcan, M. Potoczek, P. A. Lewin and B. B. Goldberg

1D-4  High Resolution Quantification of Myocardial Motion in 
Mice Using 2D Speckle Tracking 
Y. Li, C. D. Garson, B. A. French and J. A. Hossack

1D-5  Characterization of Digital Waveforms Using 
Thermodynamic Analogs: Detection of Contrast Targeted 
Tissue in MDA 435 Tumors Implanted in Athymic Mice 
M. Hughes, J. N. Marsh, A. K. Woodson, E. K. Lacey, C. Carradine, G. M. Lanza and S. A. 
Wickline

1D-6  Comparison of Two Approaches to Volume 
Quantification for Free-Hand Ultrasound Scanning of Mouse 
Hearts 
C. Garson, Y. Li and J. Hossack

Click on title for a paper.
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2D: Vascular 

2D-1  Dual Arterial Elastic Modulus Reconstruction from In 
Vivo Strain Imaging and PWV 
K. Kim, W. F. Weitzel, H. Xie, J. M. Rubin, C. Jia and M. O'Donnell

2D-2  A Retrospective Method for Pulse-Wave Velocity 
Measurement in the Mouse 
R. Williams, A. Needles, E. Cherin, F. S. Foster, Y.-Q. Zhou and M. Henkelman

2D-3  New Non-Invasive Method for Intima-Media Thickness 
and Intima-Media Compression Measurements 
M. Cinthio, T. Jansson, H. W. Persson, K. Lindström and Å. R. Ahlgren

2D-4  Development of Non-Invasive Vascular Elastography 
for Carotid Artery Plaque Assessment 
C. Schmitt, G. Cloutier, R. L. Maurice, S. Lanthier, M.-F.  Giroux and G. Soulez

2D-5  An Instrument for Screening for Carotid Stensoses 
D. Vilkomerson, T. Chilipka, R. Outcault and K. Goldman

2D-6  Combined Ultrasonic and Photoacoustic Imaging to 
Age Deep Vein Thrombosis: Preliminary Studies 
A. B. Karpiouk, S. R. Aglyamov, S. Mallidi, W. G. Scott, J. M. Rubin and S. Y. Emelianov

Click on title for a paper.
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3D: NDE-General Methods 

3D-1  Strain Measurements on Carbon-Epoxy Composites 
by Lamb Waves Piezopolymer Interdigital Transducers 
A. Bulletti, L. Capineri, L. Masotti, O. Occhiolini and E. Rosi

3D-3  Development of Broadband, Omni-Directional 
Transducers for NDE Applications 
O. Keitmann-Curdes, M. Parusel, H. Ermert, W. Wilkening and M. Mienkina

3D-4  Automatic Contour Tracking of Specularly Reflecting 
Surfaces 
O. Keitmann-Curdes, H. Ermert, P. Knoll and H. Meier

3D-5  Ultrasonic Study of Alteration Processes in Granites 
Caused by Freezing and Thawing 
L. M. del Río, F. López, F. J. Esteban, J. J. Tejado, M. I. Mota, I. González, A. Ramos and 
J. L. San Emeterio

3D-6  Speed of Sound Microscopy for Biomedical 
Applications 
Y. Saijo, H. Sasaki, T. Yambe, M. Tanaka, N. Hozumi, K. Kobayashi and N. Okada

Click on title for a paper.
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4D: Physical Acoustics I 

4D-1  Ionic Conductivity in Acoustic Crystals (Invited) 
E. V. Charnaya, A. L. Pirozerskii and C. Tien

4D-2  The Application of Finite Element Analysis in the 
Design of High Intensity Ultrasonic Systems 
G. Harvey, A. Gachagan and A. McNab

4D-3  Stability Considerations for Perfectly Matched Layers in 
Piezoelectric Crystals 
F. Chagla and P. M. Smith

4D-4  Obliquely Incident Rayleigh Waves at a Vertical Edge - 
Measured and Simulated Reflection Coefficients 
J. Kent, J. D. Larson III and J. L. Aroyan

Click on title for a paper.
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5D: Novel SAW Devices and Analysis 

5D-1  One-Port SAW Resonators Using Natural SPUDT 
Substrates 
D. P. Morgan, S. Zhgoon, A. Shvetsov, E. Semenova and V. Semenov

5D-2  SAW Resonators for Temperature Stable Oscillators 
G. Martin, R. Kunze, B. Wall and M. Weihnacht

5D-3  Analysis of Acoustomigration and Acoustic Loss in 
SAW Filters Employing FEM/BEM 
M. Mayer, H. Zidek, T. Bauer, G. Dagdar-Javid and K. Wagner

5D-5  Low Propagation Loss of Atomically-Flat Surface AlN 
with Low Dislocation Density for 5-GHz Band SAW Devices 
K. Uehara, Y. Aota, S. Kameda, H. Nakase and K. Tsubouchi

5D-6  Rayleigh Wave Reflection and Scattering Calculation 
for Short Reflector by Sources Regeneration Method 
W. Wang, T. Han, X. Zhang, H. Wu and Y. Shui

Click on title for a paper.
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6D: Ultrasound MEMS Technology 

6D-1  cMUTS and Electronics for 2D and 3D Imaging: 
Monolithic Integration, In-Handle Chip Sets and System 
Implications (Invited) 
C. Daft, P. Wagner, B. Bymaster, S. Panda, K. Patel and I. Ladabaum

6D-2  Through-Wafer Trench-Isolated Electrical 
Interconnects for CMUT Arrays 
X. Zhuang, A. S. Ergun, Ö. Oralkan, Y. Huang, I. O. Wygant, G. G. Yaralioglu, D. T. Yeh 
and B. T. Khuri-Yakub

6D-3  Capacitive Micromachined Ultrasonic Transducer 
(cMUT) Made by a Novel "Reverse Fabrication Process" 
G. Caliano, A. Caronti, A. Savoia, C. Longo, M. Pappalardo, E. Cianci and V. Foglietti

6D-4  Design, Modeling and Fabrication of Piezoelectric 
Micromachined Ultrasonic Transducers 
B. Belgacem, F. Calame and P. Muralt

6D-5  MEMS Ultrasonic Sensor Array with Thick Film PZT 
Transducers 
S. Doerner, S. Hirsch, R. Lucklum, B. Schmidt, P. R. Hauptmann, V. Ferrari and M. Ferrari

Click on title for a paper.
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1E: Portable Devices and Other Neat Stuff 

1E-2  Reconfigurable Arrays for Portable Ultrasound 
R. Fisher, K. Thomenius, R. Wodnicki, R. Thomas, S. Cogan, C. Hazard, W. Lee, D. Mills, 
B. Khuri-Yakub, A. Ergun and G. Yaralioglu

1E-3  SCREAM: A Discrete Time µBeamformer for CMUT 
Arrays - Behavioral Simulations Using SystemC 
T. Halvorsrød, L. R. Cenkeramaddi, A. Rønnekleiv and T. Ytterdal

1E-4  Dual-Arrays Brain Imaging Prototype: Experimental In 
Vitro Results 
F. Vignon, J.-F.  Aubry, M. Tanter, A. Margoum, M. Fink and J. M. Lecoeur

1E-5  In Vivo Ultrasound Biomicroscopy of Skin with 20 MHz 
and 100 MHz Range Ultrasound: Inverse Echo Signal 
Filtering Optimization 
M. Vogt, B. Paul, S. Scharenberg, R. Scharenberg and H. Ermert

Click on title for a paper.
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2E: Cardiovascular 

2E-1  A Statistical Model-Based Approach for the Detection 
of Abnormal Cardiac Deformation 
F. Aoued, E. Eroglu, L. Herbots, F. Rademakers and J. D'hooge

2E-2  Angle-Independent Strain Mapping in Myocardial 
Elastography: 2D Strain Tensor Characterization and 
Principal Component Imaging 
S. D. Fung-Kee-Fung, W. N. Lee, C. M. Ingrassia, K. D. Costa and E. E. Konofagou

2E-3  Intravascular Shear Stress Imaging Based on 
Ultrasonic Velocity Vector Measurement 
N. Nitta, K. Homma and T. Shiina

2E-4  Time-Averaged High Contrast Ultrasound Imaging with 
Motion Correction 
H. Yoshikawa, T. Azuma, K. Sasaki, K. Kawabata and S. Umemura

2E-5  Exact and Weak Scattering Models for the Complex 
Acoustic Field Near to Cylindrical Walls and Boundaries in 
Tissue 
R. S. Thompson, C. Macaskill and L. Farnell

Click on title for a paper.
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2E-6  Windkessel Modeling of Pulsatile Ultrasonic Strain 
Wave 
L. Huang, B. Dunmire, J. C. Kucewicz, P. Vicini and K. W. Beach

Click on title for a paper.
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3E: NDE Signal Processing 

3E-1  Chirplet Transform for Ultrasonic Signal Analysis and 
NDE Applications 
Y. Lu, R. Demirli, G. Cardoso and J. Saniie

3E-2  Computationally Efficient Sparse Deconvolution of B-
Scan Images 
T. Olofsson

3E-4  Adaptive Thresholding Technique for Denoising 
Ultrasonic Signals 
G. Cardoso and J. Saniie

3E-6  High Resolution Ultrasonic Array Imaging Using 
Positivity Constraints on the Scattering Amplitudes 
F. Lingvall and T. Olofsson

Click on title for a paper.
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4E: Physical Acoustics 2 

4E-1  Acoustic Scattering from Stiffened Plate Immersed in 
Water: Bloch-Floquet Phenomenon 
G. Maze, R. Liétard and D. Décultot

4E-2  Borehole Flexural Waves in Formations with Radially 
Varying Properties 
B. K. Sinha, H.-P.  Valero, T. Ikegami and J. Pabon

4E-4  Effective Substitution of Aluminum for Gallium in 
Langasite-Type Crystals for a Pressure Sensor Use at High 
Temperature 
H. Takeda, S. Tanaka, S. Izukawa, H. Shimizu, T. Nishida and T. Shiosaki

Click on title for a paper.
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5E: RF Filters and Modules 

5E-1  Integrated Front-End Modules for Cell Phones (Invited) 
P. V. Wright

5E-2  Temperature Compensated LiTaO3/Sapphire SAW 
Substrate for High Power Applications 
M. Miura, T. Matsuda, M. Ueda, Y. Satoh, O. Ikata, Y. Ebata and H. Takagi

5E-3  Design Study on a Compact, High Performance SAW 
Duplexer 
A. Fleckenstein, J. E. Kiwitt, F. M. Pitschi, M. Jakob, K. C. Wagner and W. Menzel

Click on title for a paper.
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6E: CMUTS 

6E-1  Analysis and Design of Dual-Electrode CMUTs 
R. O. Guldiken, M. Balantekin and F. L. Degertekin

6E-2  Investigation of Nonlinear CMUT Behavior 
A. Lohfink and P.-C.  Eccardt

6E-3  Capacitive Micromachined Ultrasonic Transducers 
(CMUTs) with Piston-Shaped Membranes 
Y. Huang, E. O. Hæggström, X. Zhuang, A. S. Ergun and B. T. Khuri-Yakub

6E-4  Analysis of Crosstalk Between Fluid Coupled CMUT 
Membranes 
P.-C.  Eccardt, A. Lohfink and H.-G.  von Garssen

6E-5  Improved Performance of cMUT with Nonuniform 
Membranes 
M. N. Senlik, S. Olcum and A. Atalar

6E-6  Characterization of Cross-Coupling in Capacitive 
Micromachined Ultrasonic Transducers 
B. Bayram, M. Kupnik, G. G. Yaralioglu, Ö. Oralkan, D. Lin, X. Zhuang, A. S. Ergun, A. F. 
Sarioglu, S. H. Wong and B. T. Khuri-Yakub
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1F: Elasticity Dynamic 

1F-1  Peripheral Vascular ARFI Imaging: Phantom and 
Clinical Results 
D. Dumont, E. Miller, J. D. Allen, C. Moyer, S. Hsu and G. Trahey

1F-2  A Combined Indenter/ARFI Imaging System 
L. Zhai, M. Palmeri, R. Nightingale, M. Gottfried, K. Ludwig and K. Nightingale

1F-5  Spatially Mapping the Elastic Properties of the Lens 
Using Bubble-Based Acoustic Radiation Force 
T. N. Erpelding, K. W. Hollman and M. O'Donnell

Click on title for a paper.
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2F: Contrast Agents: Imaging I 

2F-1  Ultrasonic Molecular Imaging of Primordial Angiogenic 
Vessels in Rabbit and Mouse Models with αvβ3-Integrin 
Targeted Nanoparticles 
M. Hughes, J. N. Marsh, J. Arbeit, R. Neumann, R. W. Fuhrhop, G. M. Lanza and S. A. 
Wickline

2F-2  Ultrasonic Pulse-Inversion Fundamental Imaging with 
Liposome Microbubbles at 25-50 MHz 
C.-H.  Li, A.-H.  Liao, J.-A.  Ho and P.-C.  Li

2F-3  Contrast Enhanced Subharmonic Breast Imaging: 
Work in Progress 
F. Forsberg, C. W. Piccoli, R. Ro, K. J. Lipcan, D. A. Merton, J. B. Liu, R. Soparawala, W. 
T. Shi and A. L. Hall

2F-4  High Frequency Subharmonic Pulsed-Wave Doppler 
and Color Flow Imaging of Microbubble Contrast Agents 
A. Needles, A. S. Brown, R. Karshafian, P. N. Burns, F. S. Foster and D. E. Goertz

2F-5  Optimized Contrast Agent Imaging Considering 
Different Sources of Nonlinearity 
W. G. Wilkening, C. Hansen, C. Fischer, H. Ermert and T. Hölscher

Click on title for a paper.
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2F-6  Phase-Shift Nanoparticle System for Ultrasonic 
Imaging and Therapy 
K. Kawabata, N. Sugita, A. Yoshizawa, T. Azuma, H. Yoshikawa and S. Umemura
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3F: Gas-Liquid Sensors 

3F-2  Design of Micromachined Resonators for Fish 
Identification 
A. Rønnekleiv, J. Brungot, D. Wang, R. Bernstein, V. Jahr, K. Kjølerbakken, L. Hoff and S. 
Holm

3F-4  Nanomaterial Sensing Layer Based Surface Acoustic 
Wave Hydrogen Sensors 
K. Srinivasan, S. Cular, V. R. Bhethanabotla, S. Y. Lee, M. T. Harris and J. N. Culver

3F-5  Characterization of PIB in Aqueous Environments 
Using TSM Resonators 
O. J. Amu, S. Schneider, F. Josse, J. Hossenlopp and Y. Jones
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4F: Medical Transducers I 

4F-1  Development and Clinical Evaluation of a 10MHz 
Ultrasound Linear Array Catheter for Endobronchial Imaging 
O. Cladé, F. Tranquart, P. Palanchon, A. Bleuzen, P. Diot, D. Dinet and R. Dufait

4F-2  2D Arrays Performances Optimization to Address High 
Quality Volumetric Imaging 
L. Ratsimandresy, N. Felix, D. Dinet and R. Dufait

4F-3  Calibrated Tomographic Schlieren System for 
Characterization of Medical Probes 
J. Le Floc'h, P. Gatta, G. Caliano, R. Carotenuto and M. Pappalardo

4F-4  High-Resolution Imaging with High-Frequency 1-D 
Linear CMUT Arrays 
D. T. Yeh, Ö. Oralkan, I. O. Wygant, A. S. Ergun, J. H. Wong and B. T. Khuri-Yakub

4F-5  Advances in Catheter-Based Ultrasound Imaging: 
Intracardiac Echocardiography and the ACUSON AcuNav™ 
Ultrasound Catheter (Invited) 
T. L. Proulx, D. Tasker and J. Bartlett-Roberto
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5F: SAW Analysis 

5F-2  Optimisation and Improved Convergence of Coupled 
Finite Element/Boundary Element Analyses 
S. Ballandras, V. Laude, A. Reinhardt, M. Wilm, R. Lardat, W. Steichen and T. Pastureaud

5F-3  Analysis of SAW Propagation Under a Periodic Multi-
Electrode-Type Grating 
T. Pastureaud, R. Lardat, W. Steichen and P. Ventura

5F-4  3D Piezoelectric Surface Green's Function 
V. Laude, C. Jerez-Hanckes and S. Ballandras

5F-5  Modeling Longitudinal Leaky SAW Propagation Under 
Periodic Electrode Arrays 
T. Makkonen and V. P. Plessky

5F-6  Anelastic Relaxation Effects and Elastic Instabilities in 
CGG-Type Compounds 
J.  Schreuer and C. Thybaut

Click on title for a paper.

Main Menu

Sessions



Papers by SessionPapers by Session
6F: Industrial Measurements and Applications 

6F-1  Finite Element Simulation of a Long Narrow Workload 
Immersed in an Ultrasonic Cleaning Bath - Practical 
Comparisons and Implications for Cleaning Efficacy 
J. P. Lewis, S. Gardner and I. Corp

6F-2  Numerical Simulation of Ultrasonic Waves in Cavitating 
Fluids with Special Consideration of Ultrasonic Cleaning 
N. Bretz, J. Strobel, M. Kaltenbacher and R. Lerch

6F-3  Welding Characteristics and Temperature Rises of 
Various Frequency Ultrasonic Plastic Welding 
J. Tsujino, M. Hongoh, M. Yoshikuni, H. Miura and T. Ueoka

6F-4  Torsional Wave Transduction Using Obliquely-Bonded 
Magnetostrictive Nickel Strips in Cylinders 
C. I. Park, S. H. Cho and Y. Y. Kim

6F-5  Welding of Thick Coated Wire Specimens Using a 19 
kHz Ultrasonic Complex Vibration Welding System 
J. Tsujino, T. Ueoka, R. Karatsu and G. Kishimoto

6F-6  27 kHz Small Diameter Ultrasonic Complex Vibration 
Source with Multiple Transducers 
J. Tsujino, T. Ueoka, Y. Kikuchi, T. Aoyama and T. Kyuzen
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1G: Elasticity 

1G-1  Applying In Vitro Elasticity Imaging Results to Optimize 
In Vivo Breast Lesion Characterization Using a Combined 3D 
US/Digital X-Ray System 
R. Booi, P. Carson, R. Erkamp, H. Xie, A. Kapur, G. LeCarpentier, M. Roubidoux, J. 
Fowlkes and M. O'Donnell

1G-2  3D Strain Estimation for Isotropic and Anisotropic 
Materials 
R. G. P. Lopata, M. M. Nillesen, I. H. Gerrits, J. M. Thijssen, L. Kapusta and C. L. de Korte

1G-4  The Inverse Problem of Elasticity: A Reconstruction 
Procedure to Determine the Shear Modulus of Tissue 
W. Khaled, H. Ermert, S. Reichlingb and O. T. Bruhns

1G-5  Ultrasonic Mechanical Relaxation Imaging and the 
Material Science of Breast Cancer 
M. F. Insana, J. Liu, M. Sridhar and C. Pellot-Barakat
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2G: Contrast Agents: Imaging II 

2G-1  Intraoperative Contrast Enhanced Perfusion Imaging of 
Cerebral Tumors 
C. Hansen, W. Wilkening, H. Ermert, M. Engelhardt, K. Schmieder, C. Krogias and J. 
Eyding

2G-2  In Vivo Contrast-Enhanced Imaging of Mouse Vascular 
Development 
D. H. Turnbull, O. Aristizábal and J. A. Ketterling

2G-3  Microbubble Contrast Agent Destruction Using 20-25 
MHz Ultrasound 
E. Chérin, A. Needles, S. Stapleton, R. Williams, F. S. Foster, J. Tavakkoli and J. Mehi

2G-4  Acoustical Investigation of Freely Moving Single 
Microbubbles 
H. J. Vos, F. Guidi, E. Boni and P. Tortoli

2G-5  A Model for the Reflectivity Enhancement Due to 
Particles of Perfluorocarbon on a Surface 
O. Couture, P. Bevan, E. Cherin, K. Cheung, P. N. Burns and F. S. Foster

Click on title for a paper.
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3G: Ultrasonic Flowmeters 

3G-1  Transit Time Ultrasonic Flowmeter: Velocity Profile 
Estimation 
E. Mandard, D. Kouamé, R. Battault, J.-P.  Remenieras and F. Patat

3G-2  Estimation of the Influence of the Integral Ultrasonic 
Flowcell Configurations on the Efficiency of the Velocity 
Profile Averaging 
V. Hamidullin

3G-3  A Novel Boundary Integral Formulation for Acoustic 
Radiation in a Nonuniform Flow: Coupling to FEM and 
Applications 
M. Bezdek, A. Rieder, H. Landes, R. Lerch and W. Drahm

3G-4  Ultrasonic Measurements and Modelling of Attenuation 
and Phase Velocity in Pulp Suspensions 
J. Niemi, Y. Aitomäki and T. Löfqvist

3G-6  Bubble Detection and Gas Volume Measurement in 
Bubble Loaded Liquids with Pulse Driven Measurement 
Devices 
M. Gulsch and B. Henning
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4G: Interventional Ultrasound 

4G-2  3-D Ultrasound Imaging Using Forward Viewing CMUT 
Ring Arrays for Intravascular and Intracardiac Applications 
D. T. Yeh, Ö. Oralkan, I. O. Wygant, M. O'Donnell and B. T. Khuri-Yakub

4G-3  Components for Focused Integrated pMUTs for High-
Resolution Medical Imaging 
A. Fleischman, C. Chandrana, J. Fan, J. Talman, S. Garverick, G. Lockwood and S. Roy

4G-4  An Endoscopic Imaging System Based on a Two-
Dimensional CMUT Array: Real-Time Imaging Results 
I. O. Wygant, X. Zhuang, D. T. Yeh, S. Vaithilingam, A. Nikoozadeh, O.  Oralkan, A. S. 
Ergun, M. Karaman and B. T. Khuri-Yakub

4G-5  Real-Time 3D Ultrasound Laparoscopy 
E. D. Light, E. G. Dixon-Tulloch, P. D. Wolf, S. W. Smith and S. F. Idriss
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Main Menu

Sessions



Papers by SessionPapers by Session
5G: SAW System Applications 

5G-1  SAW and Optical Signal Processing (Invited) 
M. Lewis

5G-2  Ultra-Low Power UWB Communication System Using 
SAW Matched Filters 
T. Sugiura, T. Sato, E. Otobe, K. Tanji, N. Otani, H. Nagasaka, M. Hasegawa and T. 
Shimamori

5G-3  The Rounded Shape Spiral Transmission Line Phase 
Shifter for Miniaturized SAW W-CDMA Antenna Duplexers 
O. Hikino, M. Ohki, S. Kondo, J. Hamasaki, T. Endo, T. Shiba, Y. Fujita and S. Murakami

5G-4  SAW Excitation on Glass Plates for a Tactile Display 
Application 
M. Takasaki, H. Kotani, T. Mizuno and T. Nara

5G-5  Droplet Ejector Using Surface Acoustic Waves 
J. Bennès, S. Alzuaga, S. Ballandras, F. Chérioux, F. Bastien and J.-F.  Manceau

Click on title for a paper.
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6G: Tissue Characterization 

6G-1  Ultrasonic Tissue Characterization for the 
Differentiation of Parotid Gland Tumors 
U. Scheipers, S. Siebers, M. Ashfaq, F. Gottwald, A. Bozzato, J. Zenk, H. Iro and H. Ermert

6G-2  New Developments in Tissue-Type Imaging (TTI) of 
Prostate Cancer: Combined Ultrasonic and Magnetic-
Resonance Methods 
E. J. Feleppa, S. Dasgupta, A. Kalisz, J. Ketterling, S. Ramachandran, C. R. Porter, M. 
Lacrampe, D. Dail, D. Sparks and F. Arias-Mendosa

6G-3  Cyclic Generation of Strain Inside Object Using Dual 
Acoustic Radiation Force 
H. Hasegawa, Y. Nishio and H. Kanai

6G-4  Ultrasound Doppler for Improved Diagnosis of Disease 
in the Paranasal Sinuses 
T. Jansson, H. W. Persson, N.-G.  Holmer, P. Sahlstrand-Johnson and M. Jannert

6G-6  Two-Dimensional Simulation of Guided Ultrasound 
Wave Propagation in Healing Long Bones 
V. C. Protopappas and D. I. Fotiadis
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1H: Contrast Agents: Effects 

1H-1  Double Passive Cavitation Detection of Optison™ Shell 
Rupture 
A. Y. Ammi, R. O. Cleveland, J. Mamou, G. I. Wang, S. L. Bridal and W. D. O'Brien Jr.

1H-2  The Effect of Bubble Size Distribution and Driving 
Frequency on the "Subharmonic" Response from Definity 
Microbubbles 
K. Cheung, O. Couture, P. D. Bevan, P. N. Burns and F. S. Foster

1H-3  On the Oscillations of Microbubbles in Tubes with 
Diameters as Small as 12 Microns 
C. F. Caskey, D. E. Kruse, P. A. Dayton and K. W. Ferrara

1H-4  Estimation of Ambient Pressure Changes Using 
Nonlinear Acoustic Properties of Ultrasound Contrast Agents 
D. Razansky, Y. Ganor, M. Sapunar, E. Kimmel and D. Adam

1H-5  Dilution System Identification Methods for Contrast 
Ultrasound Ejection Fraction Assessment 
M. Mischi, A. H. M. Jansen and H. H. M. Korsten
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2H: Acoustic Properties of Cells and Tissues 

2H-2  Ultrasound Characterization of Three Animal Mammary 
Tumors from Three-Dimensional Acoustic Tissue Models 
J. Mamou, M. L. Oelze, W. D. O'Brien Jr. and J. F. Zachary

2H-3  A New Method to Assess the Kinetics of Rouleaux 
Formation in Human Subcutaneous Veins Using High 
Frequency Parametric Imaging: Preliminary Results 
F. Yu, J. L. Gennisson and G. Cloutier

2H-4  Quantification of Red Blood Cell Aggregation Using an 
Ultrasound Clinical Imaging System 
A. Amararene, J. L. Gennisson, A. Rabhi and G. Cloutier

2H-5  Using High Frequency Ultrasound Envelope Statistics 
to Determine Scatterer Number Density in Dilute Cell 
Solutions 
A. S. Tunis, R. E. Baddour, G. J. Czarnota, A. Giles, A. E. Worthington, M. D. Sherar and 
M. C. Kolios

2H-6  Visualization of Apoptotic Cells Using Scanning 
Acoustic Microscopy and High Frequency Ultrasound 
S. Brand, G. J. Czarnota, M. C. Kolios, E. C. Weiss and R. Lemor
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3H: Acoustical Imaging 

3H-1  Fast Noncontact Imaging of Material Microstructure 
Using Local Surface Acoustic Wave Velocity Mapping 
S. D. Sharples, M. Clark and M. G. Somekh

3H-2  Ultrasonic Imaging Techniques for Painting Diagnostic 
A. M. Siddiolo and R. G. Maev

3H-4  Impulse Ultrasonic Fields Radiated by a Linear 
Transducer through a Liquid-Solid Interface 
D. Belgroune, J. F. de Belleval and H. Djelouah

Click on title for a paper.
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4H: BAW Resonators 

4H-1  Thickness Shear Mode Vibrations in Silicon Bar 
Resonators 
H. Chandrahalim, D. Weinstein and S. A. Bhave

4H-3  UHF/VHF Resonators Using Lamb Waves Co-
Integrated with Bulk Acoustic Wave Resonators 
A. Volatier, G. Caruyer, D. P. Tanon, P. Ancey, E. Defaÿ and B. Dubus

4H-4  Picosecond Ultrasonics: An Original Tool for Physical 
Characterization of Bragg Reflectors in Bulk Acoustic Wave 
Resonators 
P. Emery, G. Caruyer, R. Vélard, N. Casanova, P. Ancey and A. Devos

4H-5  Effects of Non-Homogeneous Thermal Stresses on 
the Frequency-Temperature Behavior of AT-Cut Quartz 
Resonators 
Y.-K.  Yong, M. S. Patel and M. Tanaka
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5H: SAW Propagation 

5H-1  Links Between Temperature Stable BAW and SAW 
Crystal Orientations 
M. Weihnacht

5H-2  Experimental and Predicted TCF and SAW 
Parameters on LGT [0° 132° ψ ] Substrates 
N. Saldanha, D. Puccio, D. C. Malocha and M. P. da Cunha

5H-3  Silicon Phononic Crystal for Surface Acoustic Waves 
S. Benchabane, A. Khelif, W. Daniau, L. Robert, V. Pétrini, B. Assouar, B. Vincent, O. 
Elmazria, J. Krüger and V. Laude

5H-4  Characterization of Bonded Wafer for RF Filters with 
Reduced TCF 
B. P. Abbott, J. Chocola, K. Lin, N. Naumenko and J. Caron

5H-5  New Theoretical and Experimental Results on High 
Frequency Surface Acoustic Waves Excited on Oriented 
LiNbO3 Single Crystal Layers Transferred Onto Silicon 
T. Pastureaud, W. Steichen, R. Lardat, A. Laens, J. B. Briot, W. Daniau, V. Laude, J. M. 
Friedt, S. Ballandras, B. Biasse and B. Aspar

Click on title for a paper.
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5H-6  Electro-Acoustical Constants and Rayleigh SAW 
Propagation Characteristics of Rare-Earth Calcium 
Oxoborate Single Crystals 
H. Shimizu, A. Kondo, M. Nishida, H. Takeda, T. Nishida and T. Shiosaki
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6H: Energy Harvesting & Novel Transducers 

6H-1  Piezoelectric Micro-Machined Ultrasonic Transducer 
(pMUT) for Energy Harvesting 
K. Dogheche, B. Cavallier, P. Delobelle, L. Hirsinger, S. Ballandras, E. Cattan, D. Rèmiens, 
M. Marzencki, B. Charlot and S. Basrour

6H-2  Energy Harvesting Using Vibrating Structures Excited 
by Shock 
B. Cavallier, P. Berthelot, H. Nouira, E. Foltête, L. Hirsinger and S. Ballandras

6H-3  Predictive Energy Harvesting from Mechanical 
Vibration Using a Circular Piezoelectric Membrane 
M. Ericka, D. Vasic, F. Costa and G. Poulain

6H-4  A Comparison of Piezoelectric and Electrostatic 
Electromechanical Coupling for Ultrasonic Transduction and 
Power Generation 
M. J. Anderson, J. H. Cho, C. D. Richards, D. F. Bahr and R. F. Richards

6H-5  Adapting a cMUT Transducer to Detect Acoustic 
Emissions 
D. Ozevin, S. P. Pessiki, D. W. Greve and I. J. Oppenheim

6H-6  DNA MicroArray Fabrication Using Directional Self-
Focusing Acoustic Transducer Array 
S. Kamal-Bahl, J. W. Kwon and E. S. Kim
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1I: Contrast Agents Fundamentals 

1I-1  Bubble Acoustics: What Can We Learn from Cetaceans 
About Contrast Enhancement? (Invited) 
T. G. Leighton, D. C. Finfer and P. R. White

1I-2  Highly Non-Linear Contrast Agent Oscillations: The 
Compression-Only Behavior 
S. M. van der Meer, P. G. Marmottant, S. Hilgenfeldt, M. Versluis, D. Lohse, C. T. Chin, A. 
Bouakaz, F. Mastik, M. Emmer and N. de Jong

1I-3  Creating Antibubbles with Ultrasound 
M. Postema, N. de Jong, G. Schmitz and A. van Wamel

1I-4  Optical Investigation of Ultrasound Induced 
Encapsulated Microbubble Oscillations: Threshold and 
Hysteresis Effects 
M. Emmer, J. Borsboom, A. van Wamel, M. Versluis and N. de Jong

1I-5  Microbubble Nano-Interrogation Using the Atomic Force 
Microscope 
V. Sboros, E. Glynos, M. Butler, C. M. Moran, J. Ross, S. D. Pye, W. N. McDicken and V. 
Koutsos
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2I: Ultrasound and Therapeutics 

2I-3  Feasibility of Transcranial, Localized Drug-Delivery in 
the Brain of Alzheimer's-Model Mice Using Focused 
Ultrasound 
J. J. Choi, M. Pernot, S. A. Small and E. E. Konofagou

2I-4  Fibrin-Targeted Thrombolytic Therapy Using 
Acoustically Reflective Perfluorocarbon Nanoparticles 
J. N. Marsh, A. Pan, G. Hu, K. C. Crowder, M. J. Scott, M. S. Hughes, S. A. Wickline and 
G. M. Lanza

2I-5  1 kHz Low Power Sound Stimulates ATDC5 
Chondrocytes 
H. M. Argadine, R. R. Kinnick, M. E. Bolander and J. F. Greenleaf
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3I: NDE Material and Defect Characterization 

3I-2  An Automated Instrument for the Measurement of 
Mechanical Properties of Thin Materials 
T. Jackson, X. Zhang and E. Lafond

3I-3  Laser Ultrasonics at 20 m/s in the Production 
Environment and on a Budget: From Dream to Reality 
E. Lafond, T. Jackson, G. Baum, X. Zhang, P. Ridgway and R. Russo

3I-4  Guided Wave Attenuation Due to Deposits on the Pipe 
Wall 
M. El Moussaoui, F. Chati, F. Léon, G. Maze and A. Klauson

3I-5  Experimental Evidence of S1 Mode Quasi-Resonance in 
Thin Plates Using a Laser Based Acoustic Microscope 
C. Prada, O. Balogun and T. W. Murray

3I-6  Microwave Induced Phonons Imaging by Brillouin 
Microscopy 
B. Vincent, O. Elmazria, L. Le Brizoual, L. Bouvot, D. Rouxel, P. Alnot, J. K. Krüger and M. 
Kolle
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4I: Fluidic Actuation 

4I-1  Observation and Interpretation of SAW-Induced Regular 
and Chaotic Dynamics of Droplet Shape 
B. A. Korshak, V. G. Mozhaev and A. V. Zyryanova

4I-2  Development of SAW Thermocycler for Small Liquid 
Droplets 
J. Kondoh, N. Shimizu, Y. Matsui, M. Sugimoto and S. Shiokawa

4I-3  Surface Acoustic Wave Microfluidic Device 
D. Beyssen, L. Le Brizoual, O. Elmazria and P. Alnot

4I-4  Surface Liquid Droplet Motion on Silicon Ultrasonic Horn 
Actuators 
X. Chen and A. Lal
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5I: SAW Filters and Transducers 

5I-1  Low-Loss SAW Filter on Li2B4O7 Using Novel-Shape 
Apodized Structure for 1 GHz RF-ID System 
S. Inoue, T. Matsuda, S. Matsuda, M. Ueda, Y. Satoh, K. Wada, S. Mitobe and Y. Ebata

5I-2  Balance Characteristics Studies Using Wigner 
Distribution Analysis for SAW Devices 
T. Shiba, T. Ishizaki and S. Oosawa

5I-3  Improved Pure SH SAW Transduction Efficiency on 
LGS Using Finite Thickness Gratings 
T. B. Pollard and M. P. da Cunha

5I-4  Enhanced SPUDT Cells for High Coupling Substrates 
J. D. Galipeau

5I-5  Suppression of Transverse Mode Responses for Ultra-
Wideband and Low-Loss SAW Filters on a Cu-
Grating/15°YX-LiNbO3 Structure 
T. Omori, N. Yokoyama, K. Matsuda, K. Hashimoto and M. Yamaguchi

5I-6  Low Loss Recursive Filters for Basestation Applications 
without Spurious Modes 
M. Mayer, A. Bergmann, G. Kovacs and K. Wagner
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6I: Transducer Materials 

6I-1  Advanced Piezoelectric Single Crystal Based 
Transducers for Naval Sonar Applications 
K. A. Snook, P. W. Rehrig, X. Jiang, W. S. Hackenberger, R. J. Meyer and D. Markley

6I-2  Single Domain and Multidomain Piezoelastic 
Relationships in Piezoelectric Single Crystals 
T. Delaunay, E. Le Clézio, M. Lematre and G. Feuillard

6I-3  Performance of Periodic Piezoelectric Composite 
Arrays Incorporating a Passive Phase Exhibiting Anisotropic 
Properties 
R. L. O'Leary, A. C. S. Parr, A. Troge, R. A. Pethrick and G. Hayward

6I-4  Bismuth Layer-Structured Ferroelectric 
(Sr, Ca)2Bi4Ti5O18 Ceramics for Lead-Free Piezoelectric 
Resonator Applications 
H. Nagata, S. Horiuchi, Y. Hiruma and T. Takenaka

6I-5  Piezoelectric Property of Epitaxial PbTiO3 Thin Film 
Deposited by Hydrothermal Method 
T. Morita and Y. Cho

6I-6  Calotte PZT Thin Film Structures for Micromechanics 
F. Calame and P. Muralt
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Main Menu

Sessions



Papers by SessionPapers by Session
1J: Quantitative Cardiac Imaging 

1J-1  Electromechanical Imaging of the Myocardium at 
Normal and Pathological States 
M. Pernot and E. E. Konofagou

1J-2  In Vivo Viscoelasticity Estimation of Myocardium 
H. Kanai

1J-3  The Ultrasonic Assessment of Radial, Longitudinal and 
Circumferential Cardiac Strain in Normal Pigs 
S. Langeland, S. Coenen, M. Wu, F. Rademakers and J. D'hooge

1J-4  Multi-Dimensional Strain Rate Based on Vector 
Doppler 
A. Criton, J. E. Powers, P. R. Hoskins and W. N. McDicken

1J-5  In Vitro Development of a Novel Method to 
Noninvasively Establish BScc Valve Integrity 
P. L. M. J. van Neer, F. N. van de Vosse, N. de Jong, A. F. W. van der Steen, E. 
Vlaanderen, A. Bouakaz and J. de Hart

1J-6  Non-Invasive Two Dimensional Elastography of the 
Carotid Artery 
H. Ribbers, R. G. P. Lopata, S. Holewijn, J. D. Blankensteijn and C. L. de Korte
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2J: Therapy Monitoring 

2J-1  In Vivo Acoustic Radiation Force Impulse Imaging of 
Cardiac Ablations 
S. J. Hsu, P. D. Wolf, B. J. Fahey, G. F. Pinton, D. M. Dumont and G. E. Trahey

2J-3  Measurement of Output Intensities of Multiple-Mode 
Diagnostic Ultrasound Systems Using Thermoacoustic 
Sensors 
V. Wilkens

2J-4  A Classification System for Monitoring Thermal 
Therapies 
S. Siebers, U. Scheipers, C. Welp, J. Werner and H. Ermert

2J-5  Controlled Spatio-Temporal Heating Patterns Using a 
Commercial, Diagnostic Ultrasound System 
K. Frinkley, M. Palmeri and K. Nightingale

2J-6  Automated Treatment Planning for Prostate Cancer 
HIFU Therapy 
R. J. Fedewa, R. Seip, R. F. Carlson, W. Chen, N. T. Sanghvi, M. A. Penna, K. A. Dines 
and R. E. Pfile
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3J: Materials Characterization 

3J-2  Statistical Characterisation of Metals from Ultrasonic 
Aberrations 
J. A. Hernández, M. Clark, I. J. Collison, M. Somekh and S. D. Sharples

3J-3  Thickness and Viscosity of Organic Thin Films Probed 
by Combined Surface Acoustic Love Wave and Surface 
Plasmon Resonance 
J.-M.  Friedt, L. A. Francis and S. Ballandras

3J-4  Decomposition of the Time-Reversal Operator Applied 
to Quantitative Characterization of Small Elastic Cylinders 
J.-G.  Minonzio, C. Prada and M. Fink

3J-5  Compensation for Temperature Variation In Ultrasonic 
Chemical Process Monitoring 
A. N. Kalashnikov, V. Ivchenko, R. E. Challis and A. K. Holmes
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4J: Ultrasonic Microfluidics and Bulk Effects 

4J-1  A Micromachined Ultrasonic Atomizer Based on a 
Liquid Horn Structure 
J. M. Meacham, M. J. Varady, A. G. Fedorov and F. L. Degertekin

4J-2  An Ultrasonic MEMS Particle Separator with Thick Film 
Piezoelectric Actuation 
M. Hill, R. J. Townsend, N. R. Harris, N. M. White, S. P. Beeby and J. Ding

4J-3  Ultrasonic Atomization Using Silicon-Based High-
Frequency Multiple-Fourier Horn Nozzles 
S. C. Tsai, Y. F. Chou, J. H. Cheng, Y. L. Song, N. Wang and C. S. Tsai

4J-5  Improvement in Q-Factor of AT-Cut Quartz Crystal 
Resonators using Single Walled Carbon Nanotubes 
A. Goyal, S. Tadigadapa, A. Gupta and P. Eklund

4J-6  Bulk Detection of Sound Waves Launched by Surface 
Micromachined Beam Resonators 
S. Ardanuç and A. Lal
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5J: BAW Resonator Design and Analysis 

5J-1  Optimization of Acoustic Dispersion for High 
Performance Thin Film BAW Resonators 
G. G. Fattinger, S. Marksteiner, J. Kaitila and R. Aigner

5J-2  Suppression of Spurious Modes in Mirror-Type Thin 
Film BAW Resonators Using an Appropriate Shape of the 
Active Area 
A. Link, E. Schmidhammer, H. Heinze, M. Mayer, M. Schmiedgen, B. Bader, K. Wagner 
and R. Weigel

5J-3  Simulation and Experimental Measurements of High-
Overtoned Bulk Acoustic Resonators (H-BAR) 
S. Alzuaga, J. M. Friedt, S. Ballandras, J. Masson, L. Robert, N. Bazin, B. Guichardaz and 
D. Gachon

5J-4  Single-Chip Multiple-Frequency RF Microresonators 
Based on Aluminum Nitride Contour-Mode and FBAR 
Technologies 
G. Piazza, P. J. Stephanou, J. P. Black, R. M. White and A. P. Pisano

5J-5  Finite Element Analysis of Monolithic Filters 
M. S. Patel, Y.-K.  Yong and M. Tanaka
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5J-6  An Isoparametric Spline Method for Vibrations of 
Piezoelectric Resonators 
S. A. Srivastava and Y.-K.  Yong
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6J: Beamforming II 

6J-1  Minimum Variance Adaptive Beamforming Applied to 
Medical Ultrasound Imaging 
J.-F.  Synnevåg, A. Austeng and S. Holm

6J-2  Comparison of the (Linear) 2ƒ  Field Transmitted with a 
Fully Realized Two-Dimensional Effective Apodization and 
the (Nonlinear) 2ƒ  Harmonic Field 
K. D. Wallace, T. M. Krueger, C. W. Lloyd, M. R. Holland and J. G. Miller

6J-3  Design of Apodization Profiles Using a Cystic 
Resolution Metric for Ultrasound 
K. Ranganathan, D. A. Guenther and W. F. Walker

6J-4  Aberration Estimation Using FDORT: Insights and 
Improved Method for Speckle Signals 
J.-L.  Robert, A. T. Fernandez and M. R. Burcher

6J-5  Beamforming Using Spatio-Temporal Filtering 
J. Liu, K. Kim, M. F. Insana and S. Brunke

6J-6  Spatial Compounding with Tissue Harmonic Images 
and Monostatic Synthetic Aperture Reconstruction 
M. Ashfaq, N. Hüttebräuker, C. Hansen, W. Wilkening and H. Ermert
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1K: 3D/4D Cardiac Imaging 

1K-2  A Novel Dynamic Programming Based Semi-
Automatic Endocardial Border Detection Method for 4D 
Cardiac Ultrasound 
M. van Stralen, M. M. Voormolen, G. van Burken, B. J. Krenning, R. J. M. van Geuns, E. 
Angelié, R. J. van der Geest, C. T. Lancée, N. de Jong, A. F. W. van der Steen, J. H. C. 
Reiber and J. G. Bosch

1K-3  Real-Time Volume Stitching in 4D Echocardiography 
S. Brekke, S. I. Rabben, A. Haugen, G. U. Haugen, E. N. Steen and H. G. Torp

1K-4  Improved Spatiotemporal Voxel Space Interpolation for 
3D Echocardiography with Irregular Sampling and Multibeat 
Fusion 
J. G. Bosch, M. van Stralen, M. M. Voormolen, B. J. Krenning, C. T. Lancée, J. H. C. 
Reiber, A. F. W. van der Steen and N. de Jong

1K-5  An Optical Registration Method for 3D Ultrasound 
Freehand Scanning 
C. Poulsen, P. C. Pedersen and T. L. Szabo
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2K: Cavitation 

2K-2  A Numerical Study of Pulsed Sonication for Reducing 
Thermal Deposition in the Skull During Transcranial Focused 
Ultrasound Surgery 
X. Yin and K. Hynynen

2K-3  Radiation Force Imaging for Detection of Irreversible 
Changes Caused by High Intensity Focused Ultrasound 
Therapy 
T. Azuma, K. Sasaki, K. Kawabata and S. Umemura

2K-4  Targeted Disruption of the Blood-Brain Barrier with 
Focused Ultrasound: Association with Inertial Cavitation 
N. McDannold, N. Vykhodtseva and K. Hynynen
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3K: Acoustic Sensors 

3K-2  AlN Thin Film Resonators Operating at 8 GHz Used As 
Sensors for Organic Films 
S. Rey-Mermet, R. Lanz and P. Muralt

3K-3  Sensor for Ambient Pressure and Material Strains 
using a Thin Film Bulk Acoustic Resonator 
J. Weber, M. Link, R. Primig, D. Pitzer and M. Schreiter

3K-4  Dual Mode, Multiple Electrodes Quartz Sensor 
A. Ivan, R. Bourquin and B. Dulmet

3K-5  Ultrasonic Sensor Development for the Semi-Solid 
Metal Working Process 
B. R. Tittmann, M. Huang, C. Moose and A. Niessner

3K-6  Acoustical and Optical Characterization of Air 
Entrapment in Piezo-Driven Inkjet Printheads 
J. de Jong, M. Versluis, G. de Bruin, D. Lohse, H. Reinten, M. van den Berg, H. Wijshoff 
and N. de Jong
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4K: Physical Acoustics III 

4K-1  New Method of Change of Temperature Coefficient 
Delay of Acoustic Waves in Thin Piezoelectric Plates 
I. E. Kuznetsova, B. D. Zaitsev, S. G. Joshi and A. S. Kuznetsova

4K-2  In-Plane and Out-of-Plane Particle Velocity 
Measurement Using Electromagnetic Acoustical Transducers 
X. Jian, S. Dixon and S. B. Palmer

4K-3  Decoherence of Lamb Waves by Rough Interface 
M. Bavencoffe, A. C. Hladky-Hennion, B. Morvan, D. Leduc and J. L. Izbicki

4K-4  Optical Measurement of Acoustic Radiation Strains in 
Solids 
X. Jacob, R. Takatsu, C. Barrière and D. Royer

4K-5  Strong On-Axis Focal Shift and Its Nonlinear Variation 
in Low-Fresnel-Number Ultrasound Beams 
Y. N. Makov, V. Espinosa, V. J. Sánchez-Morcillo, J. Ramis, J. Cruañes and F. Camarena

4K-6  Numerical Methods for Axisymmetric and 3D Nonlinear 
Beams 
G. F. Pinton and G. E. Trahey
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5K: Micromechanical and SAW Resonators 

5K-1  Small Percent Bandwidth Design of a 423-MHz Notch-
Coupled Micromechanical Mixler 
S.-S.  Li, Y.-W.  Lin, Y. Xie, Z. Ren and C. T.-C.  Nguyen
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