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Orlando, Florida October 18-21, 2011

Welcome from the General Co-Chairs

| NN

Ken-ya Hashimoto Clemens Ruppel
Chiba University EPCOS AG,

The 2011 IEEE International Ultrasonics Symposium will be held in Orlando at the Caribe Royale from October 18 -
21, 2011. In March 2011, based on extensive uncertainty resulting from the M-9 earthquake that devastated part of
Japan, the IEEE UFFC AdCom approved the grave decision to move venue from the original choice (Kobe, Japan) to a
backup venue in the USA. The decision to shift the venue was supported by the central Conference Management
function within the entire IEEE and many of the local Japanese representatives associated with planning the meeting.
The IEEE UFFC society is committed to returning the conference to Japan in 2014, approval of UltraCom and AdCom is
pending though.

When you think of Orlando, the first thing that probably comes to mind is Disney. The Walt Disney World® Theme
Parks offer vacationers a magical and memorable experience. THE CARIBE™ provides complimentary scheduled
shuttle service to the parks, and evening shuttles to the Downtown Disney® area-both located 1.5 miles from the
hotel. But there are more theme parks like Universal Studios, and Seaworld.

Aside from the amusement parks and themed attractions, Orlando plays host to a wealth of significant cultural and
artistic events. Enjoy the selected works of prominent masters as well as local artisans at one of the many galleries,
museums and theaters located within the city. Delight your senses with a tour through a southern style garden at the
Harry P. Leu Gardens.

For a pre or post symposium tour we recommend Kennedy Space Center. The launching pad of America’s space
program, the Kennedy Space Center invites guests to experience the wonders of space firsthand at their state-of-the-
art facility near Orlando. Featuring a captivating array of informative exhibits and multimedia presentations, the
Center will delight visitors of all ages as it leads them on a journey from the very first space mission to next scheduled
shuttle excursion.

Florida and especially Orlando has a lot of attractions for everybody at every age.
Please come to Orlando and attend the 2011 IEEE International Ultrasonics Symposium, 18-21 October, 2011!

Ken-ya Hashimoto and Clemens Ruppel
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Welcome from the Technical Program Chair

Yook-Kong Yong,
Rutgers University

Ultrasonics is on the Move! We look forward to an increasing impact of Ultrasonics in numerous emerging technical
disciplines. The research community, the industry, and the universities are challenged to invent and develop
improved and innovative concepts to efficiently address and solve the many new problems associated with a growing
number of novel applications.

We welcome you to the 2011 IEEE International Ultrasonics Symposium which will be held in Orlando, Florida, USA,
October 18-21, 2011 to bring together experts in theory and techniques of Medical Ultrasonics, Sensors, NDE &
Industrial Applications, Physical Acoustics, Surface Acoustic Waves, and Transducers & Transducer Materials from all
over the world.

The IEEE International Ultrasonics Symposium has a tradition of fostering direct, personal contact among the
attendees thanks to its unique format with educational short courses, a plenary opening session, open forum
presentations, focused sessions, and five sets of parallel sessions. A special student paper competition will be held.
The Technical Program Committee will choose twenty-one student paper finalists to join the final competition at the
Symposium. Seven winners will be chosen to receive a Best Student Paper award.

Yook-Kong Yong
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Symposium Organizing Committee

Finance Co-Chairs
Daniel Stevens, Vectron International

Short Course Chair
Pai-Chi Li, National Taiwan University

Proceedings Chair
Robert Weigel, Friedrich-Alexander University of Erlangen-Nuremberg

Exhibition Chair
C.S. Lam, TXC Corp.

Web Co-Chairs:

Tsung-Tsong Wu, National Taiwan University
Amelie Hagelauer, Friedrich-Alexander University of Erlangen-Nuremberg

Publicity Co-Chairs

Shuji Tanaka, Tohoku University
Helmut Ermert, Ruhr University
Ji Wang, Ningbo University
Jan Kuypers, Sand 9

Local Arrangements Co-Chairs
Ben Abbott, Triquint
Kimon Anemogiannis
Shen Jen, CPI

Guest Program Chair
Mei Yuin (Hanna) Foo

Symposium Management

YesEvents
Mira Digital Publishing
Gerotron

Ultrasonics, Ferroelectrics, and Frequency Control Society 3
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Exhibitors

Exhibition Schedule:

Wednesday, October 19, 2011: 8:00 a.m. - 5:00 p.m.
Thursday, October 20,2011: 8:00 a.m. - 5:00 p.m.
Friday, October 21, 2011: 8:00 a.m. - 12:00 noon

List of Exhibitors at the 2011 IEEE International Ultrasonics Symposium, as of July 20, 2011:

1 ACERTARA Acoustic Laboratories USA
2 AMSystems USA
3 ALPINION US USA
4 Electronics Innovation Ltd USA

5 IEEE-UFFC & Gerotron Communications

6 IMASONIC France

7 Lecoeur Electronique France

8 MEGGITT Sensing Systems Switzerland

9 ONDA USA

10 | Polytec USA

11 | PRECISION ACOUSTICS UK

12 | Shanghai APEX Electronics Technology China

13 | SONIC CONCEPTS USA

14 TEXAS INSTRUMENTS / Medical Imaging USA
Group

15 | ULTRASONIX Canada

16 | Verasonics USA

17 | WEIDLINGER ASSOCIATES - PZFlex USA

18 | Winprobe USA

4 Institute of Electrical and Electronics Engineers
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Plenary Session

8:00 a.m. - 9:30 a.m., Wednesday, October 19, 2011
Carribean Ballroom

Welcome:
Conference organizers and others
UFFC-S President

Awards and Recognitions:

IEEE Awards:
IEEE Fellow Award 2011

IEEE UFFC Society Awards:
Achievement Award 2011
Distinguished Service Award 2011
Outstanding Paper Award 2010
2011-2012 Distinguished Lecturer Award

Ultrasonics Award:
Rayleigh Award 2011

Plenary Speaker:

Title of Presentation: Single Crystals for Medical Applications
Author: Bruce Chai

Crystal Photonics

Abstract: Single crystal is really not the desirable form of materials for any medical application unless there is really no other form
of material that can offer the same or comparable performance at lower cost. The reason is simple. Crystals are expensive to make
and it has limited physical dimensions. Still, single crystals are being used in both therapeutical and diagnostic applications.

The most common use of single crystals for therapeutical purpose is solid-state lasers. It is based on its unique property to deliver
high peak power, short pulses under either Q-switched or mode-locked conditions. Single crystals used for this purpose include
Nd-YAG, Er-YAG, CTH-YAG, Ruby, T-sapphire and Alexandrite. All these crystals are produced by CZ melt pulling technique under
high temperatures near and over 2,000°C. The primary usage is for surgery, ophthalmology as well as for skin treatment. Even
though the total number of laser systems is large, the total quantity (or net volume) of crystal materials used in these instruments
is relatively small.

Single crystals used for diagnostic purpose are based either on its piezoelectric properties or scintillating properties. Ultra-sound
scanner is one of the most common equipment in all hospitals PZT ceramics were the primary materials used as transducers in
these scanners in the past. In recent years, it is gradually replaced by the lead-based single crystals such as PZN-PT and PMN-PT
primarily for the high-end scanners. Both of these crystals were grown by vertical Bridgman techniques in sealed Pt-capsules.
Again, the total number of ultrasonic scanners can be very large, but the amount (or net volume) of material used in each scanner is
quite small.

The only medical application that uses fairly large quantity of single crystals is in medical imaging process based on the scintillating
properties for gamma-ray radiation detection. X-ray has such a low energy ( < 100 KeV) so that thin film (sub-mm in thickness) of
scintillating ceramics is more than enough to capture the radiation. Gamma-ray has much higher radiation energy ( > 500 KeV), it is
necessary to use thick (cm in thickness) and high density materials in order to have sufficient stopping power. Moreover, once the
gamma-ray is captured and scintillating emission is generated, it is needed to transmit the light to the photo-detectors. On cm scale
in thickness, the best material to have the least scatter and highest transparency is single crystals. Today, SPECT uses large size
(over 40 x 50 cm? in area) Nal(Tl) single crystal screen, while PET uses more than ten thousand cm long pixilated detectors to form
a detector ring for each scanner. While BGO has been the crystal for PET scanners in the past, the new generation ToF scanners
have all but replacing BGO detectors with LSO or LYSO detectors.

Single crystals will continue to be used in medical application but in constant threat to be replaced by other cheaper form materials.
It is a very uncomfortable position to be in this business. For the specific examples mentioned here, it appears that they may stay in
business for some time since there is really no known new materials on the horizon to replace them yet.

Ultrasonics, Ferroelectrics, and Frequency Control Society 5
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Biography of the Author:

Bruce Chai
Crystal Photonics

Dr. Bruce Chai is currently the President and CEO of Crystal Photonics. He is also the founder of the company.

Dr. Chai was born in 1947 in Shanghai and then moved to Taiwan with his parents. He got his B.S. degree in 1969
from National Taiwan University major in Geology. He then went to Yale University in 1970 for graduate studies and
got his Ph.D. degree in 1975 major in Geology and Geophysics.

After a brief period as Post Doctor at Yale, he was recruited by Allied Chemical Corporation (now Honeywell
Corporation) and joined the company in 1977. At the company, he is responsible for the research on single crystals
for optics, acoustics and other applications. He was recruited again by CREOL (Center for Research in Electro-Optics
and Lasers) of University of Central Florida (UCF) in 1988 and joined UCF as Professor of Physics, Electric Engineering
and Mechanical Engineering in 1989.

In 1995, Professor Chai found Crystal Photonics, Inc. The Company is an OEM specialized in manufacture of optical
single crystals for sensors, detectors, lasers and electro-optical applications. Currently, the company’s primary
product is the customized gamma-ray scintillating detector for high-end PET (Positron Emission Tomography) and
PET/CT scanners. He also set up a plant in China for crystal fabrication and detector assembling.

Professor Chai is a Fellow of the Optical Society of America, a foreign member of the Russia Academy of Engineering
and a honorary Professor of Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences and also
Fujian Institute of Structural Matters, Chinese Academy of Sciences. Over his career, Professor Chai has published
more than 200 papers and has awarded over 35 U.S. patents.

Closing Ceremony
18:30 - 19:30, Friday, October 21, 2011, Carribean Ballroom

IUS 2011 will hold a Closing Ceremony on Friday, October 21, 2011, 18:30-19:30 in the Carribean Ballroom. The
Closing Ceremony will mark the official close of the contributed Technical Program of IUS 2011. We invite all
participants of the Ultrasonics Symposium to join us and enjoy some refreshments which are sponsored by PZFlex
(www.pzflex.com/). The highlight of the Closing Ceremony will be a presentation by Prof. Hunt from Georgia Tech on
Application of SAW Devices for Bio and Medical Sensing.

The Closing Ceremony presents an opportunity for the IUS 2011 Organizing Committee to thank all the attendees for
their contributions to making IUS 2011 a success. We will also introduce the IUS2012 Organizing Committee so that
they can tell you all about next year’s IUS 2012 in Dresden, Germany.

For updates on the agenda please check the symposium website (http://ewh.ieee.org/conf/ius 2011/).

6 Institute of Electrical and Electronics Engineers
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Conference Venue

Caribe Royale All-Suite Hotel & Convention Center

The Caribe Royale is located on more than 53 lush, tropical acres. Guests will discover 1,218 spacious, well-appointed
one-bedroom suites, 120 luxurious two-bedroom lakeside villas, expansive state-of-the-art meeting and event
facilities, unmatched hospitality and service, and a wealth of desirable dining options and hotel amenities that will
appeal to both families and business professionals alike. And it all can be found just minutes from the area’s world
famous theme parks and attractions.

Caribe Royal Orlando

8101 World Center Drive

Orlando, FL 32821, USA

Tel. +1 407-238-8000

Fax. +1 407-238-8050
http://www.thecaribeorlando.com

Ultrasonics, Ferroelectrics, and Frequency Control Society 7
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Conference Registration

Registration Type By Sept 18,2011 | After Sept 18,2011
IEEE Member $600 $750
Non-IEEE Member $800 $950
Student (Show Student $175 $275
ID at Conference)
Retiree $175 $275
One-Day Registration* $350 $425
Life IEEE Member** $90 $90
Exhibitor *** free free
Visitor for Exhibition $25 $25
Guests/Additional $100 $100
Exhibitors
A Registrant May Add:
- Additional DVD $75 each $75 each
Proceedings: ****
- Short Courses:
Regular $200 each $300 each
Student/Retiree $75 each $125 each

Notes:

® * One-Day Registration includes sessions for the day of registration only. The Wednesday Reception and the Thursday Dinner
are optional at $45.00 and $60.00, respectively. DVD proceedings are not included.

® ** Life Member is defined by IEEE as at least 65-year old and the age plus years of IEEE membership should be equal or
greater than 100. Life members should show their IEEE Life Member card or evidence of Life Membership when getting
registration materials. The Wednesday Reception and the Thursday Banquet are optional at $45.00 and $60.00, respectively.
(See the registration form).

® ***One Exhibitor per booth gets a full free registration for the symposium. Additional exhibitors (up to 4 per booth) have to be
registered, either as a full registrant or as an additional exhibitor.

® A Full Registration will also include The Wednesday Reception and Thursday Banquet (October 19-20, 2011).

® (Guest/Additional Exhibitors Registration includes the Wednesday Reception and three guest meetings. Guests are NOT
allowed to attend any technical sessions except for the Wednesday morning plenary session.

® For those who register for Short Courses Only, they will NOT get a badge or any conference materials such as books and
meal/show tickets, and will NOT be allowed to register for guests or to attend any technical sessions.

® As indicated in the table above, students are required to show their valid identifications (IDs) to the registration desks to
qualify for the student rates and get any registration materials.

® IMPORTANT NOTICE: Because arrangement for the Wednesday Reception and Thursday Banquet must be fixed one month
before the Symposium, late on-site registration may result in disable to join the occasion. Thus advance registration is strongly
recommended.

® ** A Full Registration (IEEE Member, Non-IEEE Member, Student, Retiree, or Life IEEE Member) will include one DVD
conference proceedings. If you need additional DVD proceedings, you may order them when you register. A printed version of
the Proceedings will only be available by ordering directly from the IEEE after the Symposium.

Introduction:

The deadline for early conference registration with discount registration fees is September 18, 2011 (midnight, Pacific Standard
Time). After September 18, 2011, attendees with credit cards (Visa, Master, or American Express) can continue to register on-line
at higher fees until October 1, 2011 after which on-line registration ends. Also, registrations via fax or mail will not be accepted
after October 1, 2011 (9:00 a.m., Eastern Standard Time), and these attendees are requested to register on-site.

Registration Cancellation and Refund Policy:

There will be a $25.00 USD service charge to process refunds for those who have pre-registered but who are unable, for whatever
reason, to attend the conference, or those who would like to make changes to the registration resulting in a refund. A letter
requesting the refund should state the registrant's name and to whom the refund check should be made payable. No refunds will be
given for requests RECEIVED after September 27, 2011 (9:00 am, Eastern Standard Time). FAX the letter to 2011 IEEE
International Ultrasonics Symposium at

1-410-559-2217

Online Registration Link:

https://www.yesevents.com/ius/

8 Institute of Electrical and Electronics Engineers
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Visa Application

Visa requirements: The US has updated its visa policies to increase security, so it may take you 3-6 months to apply
for and receive your visa. For details that apply specifically to your country, please go immediately to your nearest US
Consulate or Embassy. Review your visa status now to determine if you need a US visa or visa renewal and to find out
how to schedule an interview appointment, pay fees, and other vital instructions. If you need a personal letter of
invitation to attend the Conference, contact the Conference Coordinators by email at: [lUSInfo@yesevents.com. Please
provide the following information: complete name, mailing address, and any other details that your country of
residence requires for your visa application. Only an original copy (not faxed or email version) of the letter of
invitation may be accepted with your visa application. The Symposium cannot contact or intervene with any U.S.
Embassy or Consulate office abroad on your behalf, so please begin your visa application process as soon as you
determine that you want to attend the 2011 International Ultrasonics Symposium. All nationals and citizens of
countries included in the Visa Waiver Program (VWP) who plan to travel to the U.S. for temporary business or
pleasure for 90 days or less are not required by law to obtain a Visa prior to initiating travel to the United States, but
must meet eligibility requirements to travel without a visa on VWP and, therefore, some travelers from VWP countries
are not eligible to use the program. VWP travelers are required to have a valid authorization through the Electronic
System for Travel Authorization (ESTA) prior to travel, are screened at the port of entry into the United States, and
are enrolled in the Department of Homeland Security’s US-VISIT program. This authorization can be obtained online
through the Electronic System for Travel Authorization (ESTA), an Internet application administered by the U.S.
Department of Homeland Security. For additional information about the ESTA please visit http://www.cbp.gov/esta.
Travelers from countries not in the VWP are still required to obtain a Visa prior to entry into the United States.

Local Transportation

From Orland International Airport
Taxis, rental cars, buses, and shuttles are available for transportation between the Orlando International Airport
(MCO) to International drive. Please refer to the link below for detailed information.

http://www.orlandoairports.net/transport/local transporthtm

For Travelers arriving by Car
For individuals arriving by car, The Caribe Royale's website provides additional directions.

http://www.thecaribeorlando.com/area-directions

Local Shuttle Buses

After arriving at the conference hotel, the hotel provides a complimentary shuttle bus to near-by destinations. From

the nearby Orlando Premium Outlet Mall, the I-Drive shuttle service is also available for transportation to additional

local destinations for a low fee. I-Drive Shuttle passes for one to 14 days may be purchased in advance at the hotel. A
single fare may be purchased for $1.25 when boarding the trolley. Please provide exact change.

Nearby Food and Shopping

The area near the Caribe Royal offers many options for dining and shopping. The hotel is home to nine restaurants
and cafes, with additional dining options within walking distance.

http://www.thecaribeorlando.com/caribe-royale/dinin

The hotel's complimentary shuttle service, and the I-Drive Shuttle (see local transportation) provide transportation to
other dining options and popular shopping destinations.

)

Ultrasonics, Ferroelectrics, and Frequency Control Society
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Orlando Weather

Typical Orlando Weather

The rainy season for Orlando is normally over by early October and temperatures begin to drop. Daily temperatures
typically vary from a low of 19°C to a high of 23°C (75F to 84F). Precipitation for the month of October is generally
light with fewer than 5 days having greater than 3mm (0.1in) of rainfall.

Wednesday Reception & Thursday Banquet

The Reception On Wednesday October 19th and the Banquet on Thursday October 20th are for all full registration
guests and others who paid separately for this event will be welcome with their ticket. The Reception and the
Banquet will be held in the Grand Sierra A-D and will start at 19:00 p.m. and 21:00 p.m., respectively. If you would
like a vegetarian menu please let the registration desk know.

Guest Program

Excursions to local attractions are available daily. Popular attractions include The Walt Disney World Magic Kingdom,
Epcot Center, Animal Kingdom, Sea World, Universal Studios and others. No reservations are required. Admission
tickets may be purchased upon arrival to the theme parks, or purchased at any of the four Guest Service Desks in the
hotel. A complimentary shuttle provides transportation, between the hotel and these destinations (See Local
Transportation above).

For a detailed list of excursion choices, refer to the link below.

http://www.thecaribeorlando.com/things-to-do/

A tour of the Kennedy Space Center is also available. You may register for the tour prior to or during the conference,
provided there are seats available on the bus. Tours are available each day. Registration may be done on line or by
phone. See the link below for further details.

http://www.kennedyspacecentertours.net/?event=offer.detail&offerld=5831

The tour includes transportation between International drive and Kennedy Space Center in Cape Canaveral, and
admission to the visitor center complex. The more convenient pick-up/drop-off location for the bus is the Crossroads
Plaza.

Crossroads of Lake Buena Vista
12521 St.Rd 535
Orlando, FL 32821, USA

The Crossroads of Lake Buena Vista is about 2.3 miles from the conference hotel. The hotel’s complimentary shuttle is
able to provide transportation to the Crossroads plaza. Seating on the shuttle is limited so please plan to arrive early.
The bus departs The Double Tree at 8:30 am, and returns at about 7:00 pm. Other pick-up/drop-off locations are
available. See the like below for more information.

http://www.kennedyspacecentertours.net/?event=page.pickup&offerld=5831

Other tours may become available. The hotel management is attempting to arrange for additional destinations.

10 Institute of Electrical and Electronics Engineers
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Speaker Ready Room

The schedule of the Speaker Ready Room (Regents Board Room) is as follows:

Tuesday (Oct. 18): 2:00 p.m. - 5:00 p.m. (for short courses)
Wednesday - Friday (Oct. 19-21): 7:30 a.m. - 5:00 p.m.

Please follow closely the instructions on the “Oral Presentation Guide” at the conference website to prepare your
presentation and to avoid any technical difficulties.

Oral Presentation Guide

The Oral Presentation Guide on the conference website provides detailed instructions, tips to avoid technical
difficulties, and good practices for your presentations. It is accessible via the link “Oral Presentation Guide” at the
conference website http://ewh.ieee.org/conf/ius 2011. It is the responsibility of authors to follow the guide closely.

Poster Presentation Guide

The Poster Presentation Guide on the conference website provides information needed to prepare your presentation.
It also gives a detailed description of poster labels and their use in finding the location of poster boards. The layout of
the poster boards is shown on the floor plan near the end of this booklet. Please check the link “Poster Presentation
Guide” at the conference website http://ewh.ieee.org/conf/ius 2011 for details.

Session Chairs / Session Summary Forms

Duties of Session Chairs of both oral and poster sessions can be viewed on the conference website via the link “Session
Chairs”. Session Summary Forms will be available at the Registration Desk. Session Chairs should fill out a form after
each session and return it to the Registration Desk.

Technical Program Committee

The Technical Program Committee consists of the following 149 members:
Group 1: Medical Ultrasonics

Vice Chair of TPC:

Jan D'hooge

Catholic University of Leuven
Leuven, Belgium

Members:

Olivier Basset: CREATIS, Université Lyon I, France
Ayache Bouakaz: INSERM, Université Tours, France
Lori Bridal : Univ. Pierre and Marie Curie, France
Charles Cain: University of Michigan, USA

Jean-Yves Chapelon: INSERM, France

Greg Clement: Harvard Medical School, USA

Paul Dayton: UNC Chapel Hill and NC State University, USA
Emad Ebbini: University of Minnesota, USA

9. Stanislav Emelinov: University of Texas at Austin, USA
10. David Evans: University of Leicester, UK

11. Kathy Ferrara: University of California Davis, USA

12. Stuart Foster: University of Toronto, Canada

PN UTE W=
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13. James Greenleaf: Mayo Clinic College of Medicine, USA

14. Anne Hall: General Electric Medical Systems, USA

15. Christopher Hall: Philips Research North America, USA

16. Peter Hoskins: The University of Edinburgh, UK

17. John Hossack: University of Virginia, USA

18. Kullervo Hynynen: University of Toronto, Canada

19. Jorgen Jensen: Technical University of Denmark, Denmark

20. Nico de Jong: Erasmus Medical Centre and University of Twente, The Netherlands
21. Hiroshi Kanai: Tohoku University, Japan

22. Jeff Ketterling: Riverside Research Institute, USA

23. Michael Kolios: Ryerson University, Canada

24. Elisa Konofagou: Columbia University, USA

25. Chris de Korte: Catholic Univ. of Nijmegen, The Netherlands

26. Nobuki Kudo: Hokkaido University, Japan

27. Pai-Chi Li: National Taiwan University, Taipei, Taiwan R.O.C.
28. Jian-yu Lu: University of Toledo, USA

29. Leonardo Masotti: Universita degli Studi di Firenze, Italy

30. Tom Matula: University of Washington, USA

31. James G. Miller: Washington University in Saint Louis, USA

32. Kathy Nightingale: Duke University, USA

33. Svetoslav Nikolov: BK Medical, Denmark

34. William O'Brien: University of Illinois, Urbana-Champaign, USA
35. Georg Schmitz: Ruhr-Universitdt Bochum, Germany

36. Ralf Seip: Philips Research North America, USA

37. Mickael Tanter: INSERM, France

38. Tom Thomas: Boston Scientific, Inc., USA

39. Kai Thomenius: General Electric's Corporate R&D, USA

40. Hans Torp: Norwegian University of Science and Technology, Norway
41. Piero Tortoli: Universita degli Studi di Firenze, Italy

42. Ton van der Steen: Erasmus Medical Centre, Rotterdam, The Netherlands
43. Kendall Waters: Silicon Valley Medical Instruments, USA

44. Keith Wear: US Food and Drug Administration, USA

45. Wilko Wilkening: Siemens Medical Solution, USA

Group 2: Sensors, NDE, and Industrial Application

Vice Chair of TPC:

Jafar Saniie

[llinois Institute of Technology
Chicago, llinois, U.S.A.

Members:

Robert C. Addison: Rockwell Science Center, USA

Walter Arnold: Fraunhofer Institute for Nondestructive Testing, Germany
Michal Bezdek: Endress+Hauser Flowtec AG, Switzerland

Ramazan Demirli: Villanova University, USA

James Friend: Monash University, Australia

Eric S. Furgason: Purdue University, USA

David Greve: Carnegie Mellon University, USA

Edward Haeggstrom: University of Helsinki, Finland

Mitsutaka Hikita: Kogakuin University, Japan

10. Jacqueline Hines: Applied Sensor Research and Development Corporation, USA
11. Patrick Johnston: NASA Langley Research Center, USA

12. Fabien ]. Josse: Marquette University, USA

13. Lawrence W. Kessler: Sonoscan Inc., USA

14. Pierre T. Khuri-Yakub: Stanford University, USA

15. Mario Kupnik: Stanford University, USA

16. Jun-ichi Kushibiki: Tohoku University, Japan
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17. Roman Maev: University of Windsor, Canada

18. Kentaro Nakamura: Tokyo Institute of Technology, Japan
19. Massimo Pappalardo: University di Roma TRE, Italy

20. Tony Sinclair: University of Toronto, Canada

21. Bernhard Tittman: Pennsylvania State University, USA

22. Jiromaru Tsujino: Kanagawa University, Japan

23. John F. Vetelino: University of Maine, USA

24. Paul Wilcox: University of Bristol, UK

25. William M. D. Wright: University College Cork, Ireland

26. Donald E. Yuhas: Industrial Measurement Systems, Inc., USA

Group 3: Physical Acoustics

Vice Chair of TPC:
Vincent Laude
Institut FEMTO-ST
Besangon, France

Members:

Manabu Aoyagi: Muroran Institute of Technology, Japan

Art Ballato: U.S. Army, USA

Jan Brown: /B Consulting, USA

Fred Hickernell: Retired from Motorola, USA

Takefumi Kanda: Okayama University, Japan

Eun Sok Kim: University of Southern California, USA

Yonkee Kim: U.S. Army, USA

Minoru Kuribayashi Kurosawa: Tokyo Institute of Technology, Japan
Amit Lal: Cornell University, USA

10. John Larson: Avago Technologies, USA

11. George Mansfeld: Russian Academy of Sciences, Russia

12. Roy H. Olsson III: Sandia National Laboratories, USA

13. Mihir Patel: Schlumberger-Doll Research, USA

14. Edgar Schmidhammer: TDK-EPC, Germany

15. Susan Schneider: Marquette University, USA

16. Bikash Sinha: Schlumberger-Doll Research, USA

17. Ji Wang: Ningbo University, China

18. Tsung-Tsong Wu: National Taiwan University, Taiwan R.O.C.
19. Yook-Kong Yong: Rutgers University, USA

20. Jiun Der Yu: Epson Research and Development, USA

O XN U W=

Group 4: Microacoustics - SAW, FBAR, MEMS

Vice Chair of TPC:
Karl Wagner
TDK-EPC

Munich, Germany

Members:
1. Ben Abbott: Triquint, USA
2. Robert Aigner: Triquint, USA
3. Ivan Avramov: Institute of Solid State Physics, Bulgaria
4. Sylvain Ballandras: FEMTO-ST, France
5. Kushal Bhattacharjee: RF Micro Devices, USA
6. Sunil Bhave: Cornell University, USA
7. Sergey Biryukov: [FW Dresden, Germany
8. Paul Bradley: Avago Tech, USA
9. Jidong Dai: RF Monolithics, USA
10. Omar Elmazria: Universié de Nancy--CNRS, France

Ultrasonics, Ferroelectrics, and Frequency Control Society

13



2011 IEEE International Ultrasonics Symposium

11. Gernot Fattinger: Triquint, USA

12. Gerhard Fischerauer: University of Bayreuth, Germany

13. James Friend: Monash University, Australia

14. Ken-ya Hashimoto: Chiba University, Japan

15. Shitang He: IACAS, China

16. Chunyun Jian: Ericsson, Canada

17. Michio Kadota: Murata, Japan

18. Jyrki Kaitila: Avago Tech, Germany

19. Ilia Katardjiev: Uppsala University, Sweden

20. Kimmo Kokkonen: Aalto University, Finland

21. Jan Kuypers: Sands 9, Inc., USA

22. Ken Lakin: Consultant, USA

23. Don Malocha: University of Central Florida, USA

24. Natalya Naumenko: Technological University Moscow, Russia
25. Hiroyuki Odagawa: Kumamoto National College of Technology, Japan
26. Takeo Oita: Retired from NDK, Japan

27. Tuomas Pensala: VTT, Finland

28. Mauricio Pereira da Cunha: University of Maine, USA

29. Maximilian Pitschi: TDK-EPC AG, Germany

30. Viktor Plessky: GVR Trade SA, Switzerland

31. Leonard Reindl: Albert-Ludwigs-University Freiburg, Germany
32. Richard Ruby: Avago Tech, USA

33. Clemens Ruppel: TDK-EPC, Germany

34. Takahiro Sato: Panasonic Electronic Devices, Japan

35. Marc Solal: Triquint, USA

36. Masanori Ueda: Taiyo Yuden, Japan

37. Robert Weigel: Friedrich-Alexander University of Erlangen Nuremberg, Germany
38. Sergei Zhgoon: Moscow Power Engineering Institute, Russia

Group 5: Transducers and Transducer Materials

Vice Chair of TPC:
Paul Reynolds
Weidlinger Associates, USA

Members:

Sandy Cochran: University of Dundee, UK
Christopher Daft: Samplify Systems, USA

Levent Degertekin: Georgia Institute of Technology, USA
Charles Emery: Mirabilis Medica, USA

John Fraser: Philips Medical Systems, USA

Steven Freear: University of Leeds, UK
Jean-Francois Gelly: GE Healthcare, France
Reinhard Lerch: Friedrich-Alexander-Universitdt Erlangen-Nuremberg, Germany
Geoff Lockwood: Queen's University, Canada

10. Richard O’Leary: University of Strathclyde, UK

11. Omer Oralkan: Stanford University, USA

12. Yongrae Roh: Kyungpook National University, Korea
13. Ahmad Safari: Rutgers University, USA

14. Mark Schafer: Sonic Tech Inc., USA

15. Scott Smith: GE Global Research, USA

16. Stephen Smith: Duke University, USA

17. Wallace Smith: Office of Naval Research, USA

18. Yasuhito Takeuchi: Kagoshima University, Japan
19. Jian Yuan: Boston Scientific, USA

20. Qiming Zhang: Pennsylvania State University, USA
21. Qifa Zhou: University of Southern California, USA
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Short Courses

There will be 10 short courses offered on Tuesday, October 18, 2011. These are listed below. More information on the
course and on the authors can be found on the symposium web site at http://ewh.ieee.org/conf/ius_2011.

8:00 a.m. - 12:00 noon:

Short Course 1A (Boca Rooms 1V):
Ultrasound contrast agents: Theory and experiment
Nico de Jong, Erasmus MC, Rotterdam, The Netherlands

Short Course 2A (Boca Rooms V):
Ultrasonic Motors: vibration generation, friction drive and energy harvesting
Minoru Kuribayashi Kurosawa, Department of Information Processing, Tokyo Institute of Technology, Japan

Short Course 3A (Boca Rooms VI):
Medical Ultrasound Transducers
Douglas G. Wildes and L. Scott Smith, GE Global Research, Niskayuna, NY, USA

Short Course 4A (Boca Rooms VII):
Phonoic crystals
Vincent Laude, Institut FEMTO-ST, Université de Franche-Comté and CNRS, France
Tsung-Tsong Wu, Institute of Applied Mechanics, National Taiwan University, Taiwan, R.O.C.

Short Course 5A (Boca Rooms VIII):
Elasticity Imaging: Methods and Applications
Kathy Nightingale and Mark Palmeri, Department of Biomedical Engineering, Duke University, USA

1:00 p.m. - 5:00 p.m.:

Short Course 1B (Boca Rooms IV):
Acoustic Microfluidics: Microscale Acoustics and Ultrasonics for Driving Fluids
James Friend, MicroNanophysics Research Lab., Dept. of Mechanical and Aerospace Engineering, Monash
University, Melbourne Centre for Nanofabrication, Melbourne, Australia

Short Course 2B (Boca Rooms V):
Ultrasonic Signal Processing for Detection, Estimation and Compression
Jafar Saniie, Department of Electrical and Computer Engineering at Illinois Institute of Technology, IL, USA
Ramazan Demirli, Center for Advanced Communications, Villanova University, Villanova, PA, USA
Erdal Oruklu, Department of Electrical and Computer Engineering, Illinois Institute of Technology, IL, USA

Short Course 3B (Boca Rooms VI):
Processing and Characterization Challenges for Integrated Ferroelectric/Piezoelectric Devices
Glen Fox, Fox Materials Consulting, LLC, Colorado Springs, CO, USA

Short Course 4B (Boca Rooms VII):
Ultrasound Imaging Systems: from Principles to Implementation
Kai E. Thomenius, Diagnostics and Biomedical Technologies, General Electric Global Research, Niskayuna, NY, USA

Short Course 5B (Boca Rooms VIII):
Quantitative Ultrasound, Theory and Practice
William D. O'Brien, Jr., Department of Electrical and Computer Engineering, University of Illinois at Urbana-
Champaign, IL, USA
Timothy J. Hall, Medical Physics Department, University of Wisconsin-Madison, W1, USA
Michael L. Oelze, Department of Electrical and Computer Engineering, University of Illinois at Urbana-Champaign,
IL, USA
Timothy A. Bigelow, Departments of Eletrical and Computer Engineering and Mechanical Engineering, lowa State
University, USA
James A. Zagzebski, Medical Physics Department, University of Wisconsin-Madison, WI, USA
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Invited Speakers

There are 18 Invited Talks at this year’s Symposium.

Group 1: Medical Ultrasonics

1. “Contrast Ultrasound: Recent Developments and the Battle for Regulatory Approval,” Francois Tranquart
(Bracco, Switzerland)

2. “Dosimetry and Therapeutics,” Gail Ter Haar (Institute of Cancer Research, UK)

3. “Recent Advances in Blood Flow Measurement,” Jorgen Arendt Jensen (Technical University of Denmark,
Denmark)

4. “New Developments in CMUT Technology,” Pierre Khuri-Yakub (Stanford University, USA)

5. “Photo-Acoustics in Biomedicine,” Srirang Manohar (University of Twente, The Netherlands)

6. “Optimization of Delivery across the Blood-Brain Barrier,” Elisa Konofagou (Columbia University, USA)
Group 2: Sensors, NDE & Industrial Applications

1. “Acoustic Tomography: Promise versus Reality,” Neb Dunic (Wayne State University, USA)

2. “Ultrasonic Welding Using Complex and High Frequency Vibration systems,” Jiromaru Tsujino (Kanagawa
University, Japan)

Group 3: Physical Acoustics
1. “Ultrasonic Fields for Cell Levitation and Manipulation,” Martyn Hill (University of Southampton, UK)

2. “Guided Acoustic Waves Propagating at Surfaces, Interfaces and Edges,” Andreas P. Mayer (HS Offenburg,
Germany)

3. “Micro and Nano Fabricated Phononic Crystals: Technology and Applications,” Roy H. Olsson III (Sandia
National Laboratories, USA)

Group 4: Microacoustics - SAW, FBAR, MEMS
1. “Electrostrictive Thin Films: an Alternative to Piezoelectricity,” Emmanuel Defay (CEA-LET]I, France)
2. “Status of Temperature Compensated SAWs in Japan,” Ken-ya Hashimoto (Chiba University, Japan)
3. “Wireless Physical SAW Sensors for Automotive Applications,” Victor Kalinin (Transense Technologies, UK)
4. “Applying BAW Methods to Reduce Losses in RF SAW Resonators,” Marc Solal (Triquint, USA)
Group 5: Transducers and Transducer Materials
1. “Ultrasonic Inspection of Nuclear Reactor Primary Components,” Jean-Francois Saillant (Areva, France)
2. “Low Power Embedded Processors for Ultrasonics Signal Chain,” Murtaza Ali (Texas Instruments, USA)

3. “Growth of Relaxor Based Single Crystal by Continuous Growing Method,” Kazuhiko Echizenya (JFE Mineral,
Japan)
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Invited Clinical Speakers (Session 1E)

The 2011 International Ultrasonics Symposium will have a special clinical session to show how medical ultrasonic
technologies are used in clinical practices. This special session, which will take place on Thursday at 10:30 in the Boca
Room II-1V, consists of the following three invited presentations.

1. “IVUS and IVUS Elasticity Related Imaging,” Yoshifumi Saijo (Tohoku University, Japan)
2. “OCT, NIR/IVUS and Other Optical Techniques,” Evelyn Regar (Erasmus Medical Center, The Netherlands)

3. “Plaque Characterization by IVUS Tissue Characterization, NIR, FFR and Other Emerging Techniques,” Akiko
Maehara (Cardiovascular Research Foundation, USA)

Student Paper Competition

This is the 11t year of the Student Paper Competition. 19 Student Paper Competition finalists have been selected by
the Technical Program Committee. These finalists will present a Poster of their work (in addition to their scheduled
Oral presentation, if any) during the Poster Session on the Wednesday afternoon. Please refer to the Poster
Presentation Guide to see what is required. A team of judges will discuss the work with the student in attendance and
will select the winners of the Competition. The winners will be announced on Thursday evening. The winners of the
student paper competition will receive a cash prize and a certificate.

Group 1: Medical Ultrasonics

1. “In-Vivo Pulsed Magneto-Motive Ultrasound Imaging of Tumor Bearing Small Animals,” 'Mohammad
Mehrmohammadi, !Seungsoo Kim, !Min Qu, 'Ryan Truby, 2Pieter Kruizinga, Stanislav Emelianov
(1University of Texas at Austin, USA, 2Erasmus MC., The Netherlands)

2. “Generalized Bayesian Speckle Tracking Applied to Strain and ARFI Displacements,” Brett Byram, Gregg
Trahey, Mark Palmeri (Duke University, USA)

3. “Improving Shear Wave Speed Estimation Precision in Homogeneous Media by Tracking Shear Wave
Propagation in 3D Using a Real-Time Volumetric Imaging Transducer,” Michael Wang, Brett Byram, Mark
Palmeri, Ned Rouze, Kathryn Nightingale (Duke University, USA)

4. “Optical Characterization of Individual Liposome Loaded Microbubbles,” 1Ying Luan, Telli Faez, 2Erik
Gelderblom, 1llya Skachkov, 3Bart Geers, 3Ine Lentacker, !Antonius van der Steen, ZMichel Versluis, 'Nico de
Jong (1Erasmus Medical Center, The Netherlands, 2University of Twente, The Netherlands, 3University of Gent
, Belgium)

5. “In Vivo Monitoring of Nanoparticle Delivery Using Spectroscopic Photoacoustic Imaging,” Seungsoo Kim,
Geoffrey Luke, Yun-Sheng Chen, Stanislav Emelianov (University of Texas at Austin, USA)

6. “Intravascular Ultrasound Chirp Imaging of Atherosclerotic Plaque Pathology and Neovascularization,”

!David Maresca, 'Krista Jansen, 'Guillaume Renaud, 1Wijnand den Dekker, 1Gijs van Soest 2Xiang Li,

2Qifa Zhou, 2]onathan Cannata, ! Antonius F.W. van der Steen (lErasmus MC, The Netherlands, 2University of
Southern California, USA)

7. “Real-Time Handheld Optical Resolution Photoacoustic Microscopy,” Parsin Hajireza, Wei Shi, Roger Zemp
(University of Alberta, Canada)

Group 2: Sensors, NDE & Industrial Applications

1. “Precise Transportation of Single Cell by Phase-shift Standing Surface Acoustic Wave,” Long Meng, Feiyan Cai,
Qiaofeng Jin, Lili Niu, Hairong Zheng (Shenzhen Institutes of Advanced Technology, China)
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2. “Guided Wave Temperature Compensation with the Scale-Invariant Correlation Coefficient,” Joel B. Harley,
Jos M.F. Moura (Carnegie Mellon University , USA)

3. “Acoustic and Optical Investigation of Microbubble Contrast Agents Designed for Oil Exploration at High
Pressures,” Aleksandr Zhushma, Natalia Lebedeva, Michael Rubinstein, Paul Dayton, Sergei Sheiko
(University of North Carolina at Chapel Hill, USA)

Group 3: Physical Acoustics

1. “Confined Acoustic Phonons in Ultra-Thin Silicon Membranes,” John Cuffe, 1Emigdio Chavez Jordi Gomis
Bresco, 'Pierre-Olivier Chapuis, Francesc Alzina, 2Andrey Shchepetov, 2Mika Prunnila, 2Jouni Ahopelto,
30livier Ristow, 3Mike Hettich, 3Thomas Dekosry, 3Clivia M. Sotomayor Torres (!Catalan Institute of
Nanotechnology, Spain, 2VTT Technical Research Centre of Finland, Finland, 3University of Konstanz,
Germany)

2. ‘“Experimental Evidence of Locally Resonant Sonic Band Gap in 2D Stubbed Plates,” 'Mourad Oudich, 2Matteo
Senesi, 'Badreddine Assouar, 2Massimo Ruzzene, 3Jia-Hong Sun, Brice Vincent, 4Zhilin Hou (1Nancy
University, France, 2Georgia Institute of Technology, USA, 3National Taiwan University, Taiwan R.0.C., *South
China University of Technology, China)

3. “Experimental Study on High Efficiency Ultrasonic Motors Using Lubricant,” Wei Qiu, Yosuke Mizuno,
Daisuke Koyama, Kentaro Nakamura (Tokyo Institute of Technology, Japan)

Group 4: Microacoustics - SAW, FBAR, MEMS

1. “A Modular SAW Filter Design Approach for Multiband Filtering,” 1Xiaoming Lu, ?Jeffery Galipeau, !Koenraad
Mouthaan (INUS, Singapore, 2TriQuint Semiconductor Florida, USA)

2. “Impact of High-Temperature Dielectric and Piezoelectric Behavior on LGT Acoustic Wave Properties up to
900°C,” Peter Davulis, Mauricio Pereira da Cunha (University of Maine, USA)

3. “C-axis Parallel Oriented AIN Film Resonator Fabricated by lon-Beam Assisted RF Magnetron Sputtering,”
Masashi Suzuki, Takahiko Yanagitani (Nagoya Institute of Technology, Japan)

Group 5: Transducers & Transducer Materials

1. “An All-optical Thin-film High-frequency Ultrasound Transducer,” Clay Sheaff, Shai Ashkenazi (University of
Minnesota-Twin Cities, USA)

2. “Radiation Impedance of an Array of Circular Capacitive Micromachined Ultrasonic Transducers in Collapsed
State,” Alper Ozgurluk, Abdullah Atalar, Hayrettin Koymen, Selim Olcum (Bilkent University, Turkey)

3. “Cell Characterization Using High Frequency Ultrasound,” Saurabh Bakshi, John Williams, Xiaoning Jiang,
Elizabeth Loboa (North Carolina State University, USA)

Student Travel Support

Some of the students will receive travel support to attend the conference. These students were selected based on
need, whether they received support last year, and their group affiliation. Students that receive this support must
register normally and will receive the monies at the conference. They must show proof of their student status and
of their membership in the IEEE and UFFC to receive their monies.
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Closing Ceremony
Caribbean Ballroom, Friday, October 21, 2011
06:30 p.m. - 07:30 p.m.

Final remarks by
Ken-ya Hashimoto and Clemens Ruppel, General Co-Chairs

Invitation to IUS 2012 in Dresden
Manfred Weihnacht, General Chair

2011 UFFC-S Plenary Speaker
William D. Hunt, Ph.D., Acoustic Based Biosensors—A Window Into the Soul of Biology

Abstract: There are a variety of biosensor approaches in the literature—all with the express intent of transducing
some biochemical interaction into an electrical signal. A typical embodiment requires that one first immobilize a
molecular recognition element, e.g. an antibody, onto the device surface. When an antigen binds to the antibody the
surface physical properties of the device are perturbed, resulting in a change in the electrical signal from the device.
For optical biosensors, such as surface plasmon resonance or fiber optic sensors, the operative physical property is
the dielectric permittivity of the antibody-antigen space. For acoustic-based biosensors the physical properties
perturbed can include mass attachment and stiffness changes in the antibody-antigen space. If we look more closely
into the world of biology, we find that every biomolecular event has three essential components: i) molecular
recognition, ii) conformational change and iii) ATP (adenosine triphosphate) as an energy source. The beer you will
be drinking during this talk would not be possible if the yeast (e.g. Saccharomyces cerevisiae) involved in the brewing
did not actively engage in the use of molecular recognition, conformational change and ATP. Acoustic wave
biosensors inherently probe i) and ii) of this canonical set of molecular biology. In this talk we will present more on
the underlying molecular biology. In addition we will discuss work from our lab at Georgia Tech as well as from labs
around the globe where acoustic-based biosensors are being used to tease out information regarding the details of
biomolecular events. The seeds of this approach have been laid in theoretical work within the UFFC community as
well as those who have delved into digital radio in such areas as QAM (quadrature amplitude modulation) systems.

Biography of the speaker

William D. Hunt, Ph.D. is Professor of Electrical Computer Engineering at the Georgia Institute of Technology and is
Adjunct Professor in the Department of Hematology and Oncology at the Emory University School of Medicine. He
runs the Microelectronics Acoustics Group at Georgia Tech and has a diverse collection of graduate students which

has included students from Electrical Engineering, Biomedical Engineering and Chemistry.

He joined the electrical engineering faculty at Georgia Tech following completion of his Ph.D. degree. Special
recognitions he has received include the NSF Presidential Young Investigator Award in 1989, the DuPont Young
Faculty Award in 1988, the University of Alabama Distinguished Engineering Fellowship in 1994. Dr. Hunt was a

Rhodes Scholar Finalist in 1975. His "dog on a chip" invention which is a chip which can do specific molecular
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recognition of compounds in the vapor phase garnered world-wide press culminating in Dr. Hunt's appearance in the
January 12, 2004 issue of Time Magazine in their inaugural article on Innovators. His area of expertise is in the area of
Microelectronic acoustic devices for wireless applications as well as chemical and biological sensors based on this
technology. He has published over 70 papers in refereed journals and conference proceedings. He holds 8 US patents
and 6 provisional patents. He is a Senior Member of the IEEE and served as a Distinguished Lecturer for the IEEE
Sensors Council from 2006 to 2008 and is currently serving as a Distinguished Lecturer for the [EEE Ultrasonics,

Ferroelectrics and Frequency Control Society.
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