College of Engineering

Annual Report 2011-2012

Department of Mechanical Engineering

BOSTON
UNIVERSITY




CONTENTS

MESSAGE FROM THE CHAIR

OVERVIEW
2 Highlights
6 Feature Article on Innovative Pedagogy

FACULTY AND STAFF

9 Faculty

12 Faculty Awards and Appointments
13 New Faculty

14 Retired Faculty

14 In Memoriam

15 Committees

17 Secondary Faculty

17 Staff

UNDERGRADUATE PROGRAMS

20 Objectives and Outcomes

21 Enrollment

21 Degrees and Concentrations Awarded

22 Courses Offered to Undergraduate Students
26 Senior Design Projects

29 Undergraduate Student Awards

30 Student Organizations

GRADUATE PROGRAMS

34 Enrollment by Degree Program
35 Graduate Student Awards

36 Degrees Awarded

37 Graduate Courses Offered

38 MS Theses

38 PhD Dissertations

39 Distance Learning

RESEARCH

43 Research Funding

49 Faculty Publications

67 Research Laboratories

72 Affiliated Research Centers
74 Seminars

76 Merrill L. Ebner Fund



MESSAGE FROM THE CHAIR

| am pleased to share with you the 2011-2012 edition of the Boston Univer-
sity Department of Mechanical Engineering Annual Report. We have success-
fully concluded the phased restructuring of our undergraduate programs, a
process that began in 2008 when the former Manufacturing Engineering and
Aerospace and Mechanical Engineering departments merged to form a single
unit with over 40 full time faculty dedicated to quality instruction and active
in a multiplicity of research topics ranging from acoustic levitation to bone
mechanics. Many ME faculty have joint appointments in other Departments
and are participating faculty in the BU Division of Material Science and Engi-
neering and Division of Systems Engineering. Add approximately S6M in new
extramural research funding in FY2012 and you have a rich tapestry of applied
and basic research activity that cuts across disciplines and offers enhanced
breadth and depth of opportunity to our students. Current areas of strength
within the Department include, but are not limited to, acoustics and vibra-
tions, automated manufacturing, biomaterials and biomedical applications
of mechanical engineering, thermo-fluid sciences, materials engineering and
mechanics, MEMS & NEMS, nanobiotechnology, robotics & controls, photon-
ics, and systems engineering.

For students who matriculated prior to September 2008, the Department
offered accredited BS degrees in mechanical, aerospace, and manufacturing
engineering. Fiscal Year 2012 was final year of a 4-year process in which we
“sunset” our BS degree programs in aerospace and manufacturing engineer-
ing and replaced them with an accredited degree in mechanical engineering
with concentrations in aerospace and manufacturing. This provides students
with the best of both worlds: a solid foundational degree in the highly market-
able and intellectually mobile discipline of mechanical engineering, coupled
to optional, specialized education in either aerospace or manufacturing engi-
neering. The College has also created two new concentrations accessible to
ME students, one in “Energy Technologies” and one in “Nanotechnology.” The
new ME program is designed with flexibility in mind.

At the graduate level, the Department offers the PhD in mechanical engineer-
ing as well as MS degrees in both mechanical and manufacturing engineering.
The MS degree programs are targeted to students focused on industrial or
academic research. In addition, the department recently launched two new
engineering masters degree programs, the MEng in mechanical engineering
and manufacturing engineering. The MEng caters to the advanced student
who aspires to work in industry and features a suite of courses, taught by
both engineering professors and faculty from the School of Management,

that reside in the intersection of engineering and management. Interested
students can choose to pursue either the MEng or the MS in manufacturing
engineering via distance learning, as part of an international partnership with
a consortium of German institutions, or even as a dual MS/MBA degree of-
fered jointly with the School of Management. This programmatic diversity
is a direct consequence of the merger, and positions the ME Department to
respond to new challenges and opportunities in both education and research.

During the 2011-2012 academic year we made several new additions to the
ranks of full-time faculty. Assistant Professor Jacy Bird received his PhD from
Harvard University in 2010. His research is broadly based in fluid dynamics,
with a specific focus on the capillary dynamics of drops and bubbles. Assis-
tant Professor Chuanhua Duan, who received his PhD from the University of
California, Berkeley in 2009, studies enhanced ion/molecule transport using
ordered micro/nanostructures, for both fundamental understanding and
practical applications in energy conversion/storage and biomolecular sensing/
separation. Assistant Professor Emily Ryan received her PhD from Carnegie
Mellon University in 2009. She conducts research in the area of computa-
tional modeling of energy systems. Finally, Assistant Professor Mac Schwager,
who received his PhD from MIT in 2009, studies group behaviors in robots
and animals using tools from control theory, optimization, and statistical in-
ference.

Several ME faculty members received well-deserved awards. Lorena Barba
was named the CUDA Fellow from NVIDIA Corporation. Caleb Farny received
the 2012 ME Department Award for Excellence in Teaching. Hua Wang was
the recipient of the 2012 BU College of Engineering Service Award, and Don
Wroblewski was appointed the Inaugural College of Engineering Associate
Dean for Educational Initiatives. | am also pleased to announce that Profs. An-
dersson, Park, Porter, and Katherine Zhang all received tenure and promotion
to the rank of Associate Professor, and Profs. Cleveland and Xin Zhang were
promoted to full professor.

In AY2011-2012, the Department featured a total undergraduate enrollment
of 453 and conferred 123 BS degrees in three active programs. Several stu-
dents won significant awards including approximately 75% of the awards
conferred by the College. The graduate program hosted approximately 134
MEng/MS/PhD students, with 54 degrees conferred in three programs. Sev-
eral graduate students won best paper awards and extramural fellowships
(NSF, Clare Boothe Luce). Itisimportant to stress that the ME faculty research
portfolio is extremely diverse and crosscutting. Mechanical engineering pro-
fessors serve as Pl on grants administered by numerous College departments
and research centers, as well as the BU Medical Center. Indeed, almost 50%
of the PhD students supported by ME faculty are earning degrees in programs
outside of mechanical engineering, mostly in BME, ECE, or one of the Division
programs.

It is both an honor and a challenge to lead the BU Department of Mechanical
Engineering into the future. The next few years will witness additional chang-
es in our research portfolio, faculty demographics, and degree programs. |
invite you to peruse the Report and learn more about the depth and breadth
of our programs, the spectrum of student activities, profiles of award-winning
faculty, research interests, and facilities

III
Ronald A. Roy
Professor and Chair

Department of Mechanical Engineering



OVERVIEW

HIGHLIGHTS

Fiscal Year 2012 was a very active year that saw many accomplishments on all fronts. Our main focus areas were the expansion
of the graduate programs and the implementation of the new design sequence in the undergraduate curriculum. The list of spe-
cific activities and accomplishments is too long to address here. Rather than launch into a lengthy narrative, we instead provide
an itemized summary of the activities in a number of areas, some of which are expanded upon in other sections of this Report.

PROGRAMMATIC HIGHLIGHTS

e As a result of successful faculty searches, we welcomed
four new hires in January.

e We were successful in gaining tenure and promotions to
Associate Professor for all four Assistant Professors who went
up for tenure.

e We enrolled our first cohorts for two new professional
Masters degrees: a Master of Engineering (MEng) in Mechani-
cal Engineering, and a Master of Engineering (MEng) in Manu-
facturing Engineering.

e We expanded the Distance Learning Program with the ad-
dition of several new DL courses in ME.

e The graduate committee handled a record number of ap-
plicants to our graduate programs.

e We successfully launched a pilot of an Active Learning-
based section of EK 301 Introduction to Engineering Mechan-
ics, as part of the “Redesigning the Undergraduate Learning
Experience (RULE)” grant from the University.

EVENTS

New Graduate Student Orientation
Before the start of the fall semester, the Department held an
orientation for all new graduate students. 2 September 2011.

New Graduate Student Welcome Lunch

The Department held a pizza luncheon for all faculty and
graduate students to welcome the new graduate students. 7
October 2011.

Undergraduate Town Hall Meetings

The ME Chair, the undergraduate Associate Chairs, interested
faculty, and the Undergraduate Coordinator have met annual-
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e We relocated and upgraded research laboratory facilities for
several faculty members, and built a new Multi Robot Control
Lab for a new hire.

e We participated in an extensive, detailed design process for
a new College-wide Engineering Production Innovation Center
(EPIC), and successfully recruited a director for EPIC, who will
join the ME faculty in 2012.

e We provided staff support for the College’s new Imagineer-
ing Lab; ME staff also provided training sessions for students in
the Imagineering Lab.

e We sponsored the creation of a new student group, the De-
sign and Engineering group.

e We had live video streaming of the Senior Capstone Presen-
tations for all majors, enabling alumni and others to participate
via live chats.

ly in the spring with the undergraduates in all three programs
to discuss issues and topics of their choosing. Again this year
the College held a “Town Hall Meeting” for the freshmen for
the same purpose, so the ME Department met only with the
sophomores and juniors in the spring. Due to the enthusiastic
response of the students, this year we expanded the program
and held Town Meetings in the fall, also, for the juniors and
the seniors in ME, and separate meetings for the seniors in
Aerospace and Manufacturing Engineering. 18 October 2011,
20 October 2011, 18 November 2011, 26 March 2012, and 30
March 2012.



Student-Alumni Dinners

Two dinner events were held, one each semester, in which
the Department juniors and seniors could mingle with alumni
and faculty. The College Career Development Office co-spon-
sored these “Networking@ME” events, which were a huge
success. 15 November 2011 and 10 April 2012.

Mechanical Engineering Open House ME@BU

Our annual Open House “ME@BU Day” featured a blend

of informational tables, technical demonstrations, poster
presentations of undergraduate and graduate research, and
exceptional baked goods from the kitchens of several faculty
and staff. 2 December 2011.

Design Portfolio Workshops

This year we held two Design Portfolio Workshops: one as
part of the Open House in December, and another one in
February. 2 December 2011 and 15 February 2012.

Graduate MEng Town Hall Meeting

The Department held a “Town Hall Meeting” with the ME
MEng students to gather feedback on the new degree pro-
grams. 27 January 2012.

Graduate Open House

An open house was held in the spring for students accepted
into the graduate programs. 2 and 3 March 2012.

Below, Fly-by-wire competition during Open House in April 2012.

rrecntd

Undergraduate Open Houses

We held three Undergraduate Open Houses for the prospec-
tive new undergraduate students who got to explore differ-
ent aspects of the Department of Mechanical Engineering. 6,
13, 20 April 2012.

Senior Project Days

Senior Project Days are a forum for Mechanical, Aerospace,
and Manufacturing Engineering seniors to present their
Capstone projects. With three active programs presenting on
two separate days, we were treated to a full slate of presen-
tations covering a broad range of topics. 3 May 2012 and 4
May 2012.

Awards Ceremony

A Mechanical Engineering Social/Awards Ceremony featured
a luncheon for the entire departmental community during
the ME Senior Project Day, as well as an awards ceremony.
The awards for the two contests sponsored by the Merrill
Ebner Fund were presented, including the Design Portfolio
Contest and the Graduate Thesis with the Greatest Commer-
cial Potential. The awards for the Graduate Teaching Fellow
of the Year, Outstanding ME Ph.D. Thesis, and the ME Profes-
sor of the Year were also announced. 4 May 2012.

Senior Exit Interviews

The ME Chair and the Undergraduate Coordinator meet an-
nually with the seniors of all three programs to get feedback
on the programs and discuss issues and topics of their choos-
ing. 7 & 8 May 2012.




UNDERGRADUATE PROGRAM HIGHLIGHTS

Mechanical Engineering

The undergraduate Mechanical Engineering program contin-
ues to undergo substantial improvement, particularly in the
design sequence. The notable activities related to the ME pro-
gram in the Academic Year 11-12 are itemized below.

e The Design Committee continued the process of refining the
improvements in the design sequence; in particular, the two
courses that will become required courses in the ME curricu-
lum for graduates in 2013 and beyond: ME 460 Electro-Me-
chanical Systems Design, and ME 461 Mechanical Engineering
Capstone Experience. Also, the two new junior-level courses,
ME 359 Introduction to CAD and Machine Components and
ME 360 Product Design, were taught for the first time this year.

e The teaching format for one of the core undergraduate engi-
neering courses, Engineering Mechanics | (EK301), was revised
as part of a “Redesigning the Undergraduate Learning Experi-
ence” (RULE) grant made possible from the Office of the Pro-
vost and the Center for Excellence and Innovation in Teaching.
The new format involves a studio style lecture, where students
break into small groups throughout the lecture period to work
on example problems in new concept areas. The group work
is documented on networked tablets, allowing the work to be
instantly shared with the course faculty. The faculty provide
feedback during the group work and facilitate a class-wide dis-
cussion based on the students’ work, giving students real-time
criticism on new concepts. The revised course was piloted in
the Spring 2012 semester in one section of EK 301 and will be
implemented across the entire course in the Fall 2012 semes-
ter. A comparison of student performance between the new
and traditional lecture-style format in the two section in the
spring clearly demonstrated that the group work measurably
improves comprehension of the course material.

e The Course Review Panels in the areas of Mechanical Sys-
tems, Thermal Systems, Design, and Engineering Mathematics
collected and reviewed course materials for the purpose of
recommending improvements both for individual courses and
for course streams (this will take place in conjunction with the
Undergraduate Committee in the next year).

e We ratified new Student Outcomes for the ME program.

e We held a total of nine Town Hall Meetings and Senior Exit
Interviews to get feedback from students on improving the
undergraduate curricula and the overall undergraduate ex-
perience. We are pleased that these events have been very
well attended; it is obvious that the students understand that
we are listening and are genuinely interested in working with
them.
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Aerospace and Manufacturing Engineering
Majors

The undergraduate programs in Aerospace Engineering and
Manufacturing Engineering accepted their last freshman class-
es in the fall of 2008. At that time, the Department began the
process of phasing out those programs by 2012, and replacing
them by concentrations in aerospace and manufacturing (see
below). During the transitional period through May 2012, stu-
dents have been able to complete either the major or concen-
tration in these fields. Although the degree programs in those
majors were accredited through 2013, we were pleased that
all students in the Aerospace and Manufacturing Engineering
degree programs successfully completed their degrees in May
2012.

Concentrations

Mechanical engineering students with an interest in Aero-
space engineering or Manufacturing engineering now have
the option of completing a concentration in the chosen disci-
pline. Additionally, all engineering students have the option
of taking concentrations in the areas of Nanotechnology or
Energy Technologies and Environmental Engineering. For all
of these concentrations, the four ME advanced electives are
satisfied by four courses from the appropriate list, along with
a required experiential component that could be satisfied by
the Capstone project, undergraduate research, or an industry
experience.

Graduate students at the pizza social in September 2011.




GRADUATE PROGRAM HIGHLIGHTS

The ME Department currently has the following graduate de-
gree programs:
e MS in Mechanical Engineering
e MEng in Mechanical Engineering (launched Fall
2011)
e PhD in Mechanical Engineering
e MS in Manufacturing Engineering
* MS in Global Manufacturing
e MS in Manufacturing with an MBA (dual degree
program with the School of Management)
e MEng in Manufacturing Engineering (launched Fall
2011)

It is important to note that several ME faculty have secondary
appointments in other Departments and are members of both
the Division of Systems Engineering and the Division of Mate-
rial Science and Engineering. These faculty advise and finan-
cially support students in both Divisions as well as students
in the PhD programs in both ECE and BME. Details regarding
enrollments, completed degrees, and awards related to the
Graduate Programs are given elsewhere in this Report. Below
is a short list of graduate program activities for FY 2011.

e We welcomed our first cohorts to the new professional
Masters degree programs: MEng in Mechanical Engineering,
and MEng in Manufacturing Engineering; 15 students gradu-
ated with MEng degrees.

e We held a Town Hall Meeting with the MEng students to
solicit feedback for the improvement of these new programs.

e We appointed four faculty members as dedicated MEng ad-
visors, in recognition of the unique needs of the MEng stu-
dents.

e We expanded the Distance Learning Program within the
Department, adding new courses in ME.

¢ We held two welcoming events in the fall for incoming grad-
uate students.

LEAP Program

The College-wide Late Entry Accelerated Program (LEAP) al-
lows talented individuals who have bachelor’s degrees in
fields other than engineering to enter our graduate degree
programs in engineering. Phase | LEAP students take an in-
tense version of the undergraduate curriculum in order to be
prepared to enter a master’s degree program. The Depart-
ment admits students into the LEAP program in both Mechan-
ical and Manufacturing Engineering. The LEAP program has
been growing in the last few years, and as a result within the
ME Department there were several activities during the year.

e We increased the number of LEAP advisors from two to
three, to handle the increased load.

e We modified the LEAP Phase | requirements for both ME
and MFG, to be better aligned with the new undergraduate
curriculum in Mechanical Engineering, particularly in the de-
sign sequence.




“Flipped Classroom” Energizes Computational Fluid Dynamics Class

1”

“Two ...one...zero. Change

Clutching an iPhone, Assistant Professor Lorena Barba (ME) works
a brightly lit computer lab at the Photonics Center like a Hollywood
movie director, cueing her ENG ME 702 — Computational Fluid Dy-
namics (CFD) students to take their places on the set of what she calls
the “Navier-Stokes Speed Dating Game.” As the action unfolds, five
of the 10 graduate students and seniors in attendance—selected at
random by an app on Barba’s iPhone—remain at their workstations
and display their software solutions to a physics problem using the
classic equations that describe fluid motion. The other five pair off
with a succession of three-minute “dates” at each workstation, com-
pare notes, and select the date with the most impressive solution.
The winning programmer then projects his code and graphical results
on a whiteboard at the front of the room, sparking a lively discussion
about its merits.

The scene departs dramatically from what took place in last spring’s
version of the course, when Barba delivered a lecture on the same
topic, deriving equations on the whiteboard as students mainly lis-
tened and took notes. That’s because this year she decided to “flip
the class,” posting videos of lectures online for home study and us-
ing class time to guide highly interactive, collaborative problem-
solving sessions that clarify concepts presented in the lecture—i.e.,
the “homework.” Rather than deliver information from on high, she
meanders through the room, offering an occasional leading question
to help a student get unstuck, or facilitating a conversation about the
relative advantages of different approaches to the problem at hand.

From Lecture to Workshop

“Creating an active and engaged learning environment is automatic
when flipping a class, and with today’s technology for creating mul-
timedia learning materials, it can be done without losing any of the
content,” maintains Barba, who made the switch by editing 40 hours
of lecture videos that she had already recorded and posted on iTunes
U for students in previous incarnations of the CFD course. “In fact, it is
the perfect use of technology for education.”

It takes more than technology, however, to implement a flipped class-
room successfully, she observes.

“The challenge of the flipped model, | have found, is designing the
class activities by which the students are led to discover the important
concepts, and explain them to each other. During these activities, the
instructor can walk among the students giving them personalized at-
tention, sometimes giving a tip or asking a question.”

While the flipped classroom strategy has been around for more than
five years, the widespread availability of online video technology has
recently accelerated its adoption in schools and colleges across the
globe. Also driving its use is a growing body of empirical studies that
underscore the ineffectiveness of the traditional lecture. Informed
by these studies, a recent President’s Council of Advisors on Science
and Technology report concluded that flipping the classroom, active
learning and other more dynamic teaching methods are essential
to producing sufficient numbers of science, technology, engineering



and mathematics (STEM) graduates to maintain U.S. preeminence in
STEM fields.

Upgrading the Learning Experience

For Barba’s students, the flipped classroom has not only captivated
their attention, but also deepened their command of the subject
matter.

“Class meetings are active, engaging, and encourage cooperative
learning,” said Brad Garner, a LEAP student pursuing an MEng degree
in mechanical engineering. “Watching condensed versions of tradi-
tional lectures at home allows me to reinforce the concepts dem-
onstrated in class without sacrificing the ability to ask questions of
Professor Barba or my classmates.”

“The biggest upside to the ‘flipped classroom’ concept is that it pro-
vides a structured platform for peer-to-peer learning; every class is
like a study group,” added Andrew Wixom, a first-year PhD student
in mechanical engineering. “In our class, everyone helps out and the
coding projects feel almost like a collaborative effort.”

Barba credits the approach for improving student performance.

“Last time, students usually had a bug or more in their code during
their final presentations and never fixed them afterwards,” she re-
calls. “This time, nearly all are discovering and correcting their errors
way before their presentations. Nearly everyone’s code works, lead-
ing to much more relaxed, creative presentations.”

A Rising Tide of Innovative Education at ENG

The flipped CFD course is one of a growing number of College of En-
gineering courses in which innovative educators are transforming the
classroom into a center for active learning. Also underway are more
formal initiatives, such as the University-wide Redesigning the Under-
graduate Learning Experience (RULE) program, that are replacing the
traditional lecture hall in courses such as EK301: Engineering Mechan-
ics | with a learning studio where students collaborate at round tables
to solve problems under the guidance of faculty and graduate teaching
fellows.

“One of the greatest benefit of ‘flipping’ and other active learning ap-
proaches is the rapid feedback that students receive at a time when
the ideas are still fresh in their mind,” noted Professor Donald Wro-
blewski (ME), Associate Dean for Educational Initiatives, who began
flipping the aerospace senior design course in 2009. “Students leave
class with a level of clarity and a sense of accomplishment that are
hard to achieve in traditional lecture formats.”

After one round of the “Navier-Stokes Speed Dating Game,” the most
popular date describes the underlying physics behind his solution on
the communal whiteboard. Soon another student joins him at the
board, challenging his interpretation, and in no time more than half
the class weighs in from their workstations. The room is abuzz with the
kind of spontaneous intellectual exchange that would appear out of
place during a traditional lecture. Though Barba guides the discussion,
the class practically runs itself, decisively turning the old paradigm on
its head.

By Mark Dwortzan






Sean Andersson
Assistant Professor
Robotics , Control Theory, Scanning probe microscopy,
Symbolic-based control
* PhD University of Maryland, College Park 2003
* Associate Editor, Conference Editorial Board, IEEE Cont-
rol Systems Society and Robotics and Automation Society
* 2009 NSF CAREER Award

Stormy Attaway

Assistant Professor &

Faculty Coordinator of Special Programs

Educational methods, Computer programming

for engineers
* PhD Boston University 1988
* 1995 BU College of Engineering Faculty Service Award
* 2001 BU College of Engineering Faculty Service Award

John Baillieul
Professor
Robotics, Control of mechanical systems, Mathematical
system theory, Information-based control theory
* PhD Harvard University 1975
* 1992 Fellow of the IEEE, 2009 Inaugural Fellow of SIAM
* 2000 IEEE Third Millennium Medal
* 2011 IEEE Bode Prize

Lorena A. Barba
Assistant Professor
Fluid dynamics, Novel computer architectures,
Particle methods used for fluid simulation
* PhD California Institute of Technology 2004
* 2008 Rising Star Teaching Award for the Faculty of Science,
University of Bristol, UK
* 2011 CUDA Fellow
* 2012 NSF CAREER Award

Paul Barbone
Associate Professor
Theoretical & computational (bio) mechanics
and (bio) acoustics, Medical (ultrasound) imaging,
Inverse problems, Finite element methods
* PhD Stanford University 1991
* 1995 Young Investigator Award ONR
* 2000 Fulbright Distiguished Scholar Award
* 2007 Fellow of Acoustical Society of America

Eytan Barouch
Professor
Simulation of industrial processes, Numerical analysis,
Algorithm development
* PhD University of New York at Stony Brook 1969

Soumendra Basu
Professor & Associate Division Head, Division of Materials
Science and Engineering
Thin films for energy, photonic, electronic, and supercon-
ducting applications; thermal barrier and environmental
barrier coatings for gas turbine and fuel cell applications

* PhD Massachusetts Institute of Technology 1989

* 2011 BU College of Engineering Service Award

On the left, faculty members of the Mechanical Engineering Department in May 2011.

FACULTY AND STAFF

FACULTY

Calin Belta
Associate Professor
Verification and control of dynamical systems, Hybrid systems,
Symbolic control, Robot motion planning and control, Gene
and metabolic networks

* PhD University of Pennsylvania 2003

*1997 Fulbright Study Award

* 2005 NSF CAREER Award

* 2008 AFOSR Young Investigator Award

Thomas Bifano
Professor and Director, Photonics Center
Deformable Mirrors, Microelectromechanical Systems
(MEMS) Adaptive Optics, Biphotonic Microscopy, Astronom-
ical Telescope, Instrumentation, Laser Wavefront Control

* PhD North Carolina State University 1988

* Associate Editor, Journal of Micro/Nanolithography,

MEMS and MOEMS
* 2009 Bepi Colombo Prize

James Bird

Assistant Professor

Interfacial fluid dynamics, Fluid-solid interactions, Microfluidics,
Electrohydrodynamics,Drops and bubbles

* PhD Harvard University 2010

* 2003 Fulbright Study Award

Michael Caramanis

Professor

Mathematical programming, control and stochastic systems
* PhD Harvard University 1976
* 2004 BU College of Engineering Service Award
* Past Editor, IIE Transactions in Design and Manufacturing
* Member of editorial board, IIE Transactions in Design

and Manufacturing

William Carey
Professor
Underwater Autonomous Systems, Multiphase media,
Acoustic arrays, Vibration and Acoustic Signal Processing,
Sound Radiation and Scattering
* PhD The Catholic University of America 1974
* Fellow of Acoustical Society of America and IEEE
* Past Chief Editor, IEEE Journal of Oceanic Engineering
* 2007 Silver Medal of Acoustical Society of America

Daniel Cole
Associate Professor
Manufacturing of semiconductor devices, Electro-
dynamic systems, Microlithography simulation
models and methods

* PhD City University of New York 1985

* 2005, 2007, 2008 MFG Department Award of

Teaching Excellence

Theo de Winter
Associate Professor
Superconductivity, Cryogenics, Heat transfer, Product design,
Magnetic systems application

* MechE MIT 1961

* 1985, 1988, 2000, 2007 College of Engineering

Professor of the Year
* 1997 BU College of Engineering Faculty Service Award
* 2002 BU Metcalf Award for Excellence in Teaching
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Chuanhua Duan
Assistant Professor
Energy conversion and storage, Micro/nanofluidics, Phase change
heat transfer
* PhD University of California, Berkeley 2009

Kamil Ekinci
Associate Professor
Nanomechanics, Nanofluidics, Nanophotonics, Applications of
MEMS and NEMS
* PhD Brown University 1999
* 2007 NSF CAREER Award
* 2007 BU College of Engineering Dean’s Catalyst Award

Caleb Farny
Lecturer
Physical acoustics, Medical therapeutic and diagnostic ultrasound
applications, Cavitation detection, Transcranial ultrasound imaging
* PhD Boston University 2007
* 2012 ME Department Award for Teaching Excellence

Michael Gevelber
Associate Professor
Electrospinning of nanofibers, Plasma spray, Ebeam deposition,
Crystal growth, CVD
* PhD Massachusetts Institute of Technology 1988

Srikanth Gopalan
Associate Professor
Fuel cells, Chemical thermodynamics, Kinetics and transport phe-
nomena to model the behavior of electrochemical systems
* PhD University of Utah 1997

Sheryl Grace
Associate Professor
Aerodynamics, Fluid dynamics, Acoustics
* PhD University of Notre Dame 1995
* 2001 AIAA National Faculty Advisor Award
* 2002 BU College of Engineering Faculty Service Award
* 2005 AIAA Associate Fellow

William Hauser
Associate Professor of the Practice
Product development, Manufacturing strategy, Product remanu-
facturing
* PhD Massachusetts Institute of Technology 1973

R. Glynn Holt

Associate Professor
Associate Chair (Graduate Program)
Physical Acoustics, Sonoluminescence, Rheology of Foam, Biomedi-
cal Acoustics and High-Intensity Focused Ultrasound
* PhD University of Mississippi 1988
* 2008 Fellow, Acoustical Society of America

www.bu.edu/me/

Michael Howe
Professor
Fluid mechanics, Acoustics, Structural vibrations
* PhD Imperial College, England 1969
* Fellow, Acoustical Society of America
* Fellow, Institute of Acoustics, UK
* 2000 Per Bruel Gold Medal of the ASME
* 2007 Rayleigh Medal of the Institute of Acoustics

Mort Isaacson
Associate Professor
Engineering education, Engineering ethics, Interdisciplinary
interactions between technology and society
* PhD Massachusetts Institute of Technology 1974
*1993 and 1998 BU College of Engineering Faculty Service Award

Xi Lin
Assistant Professor
Materials theory, Predictive simulation of materials electronic,
optical, magnetic, and mechanical properties
* PhD Massachusetts Institute of Technology 2003

J. Gregory McDaniel
Associate Professor
Structural acoustics, Automotive brake squeal, Biological vibrations,
Ocean wave energy
* PhD The Georgia Institute of Technology 1992
* 2000 NSF CAREER Award
* 2006 Fellow, Acoustical Society of America
* 2006 BU College of Engineering Professor of the Year
* 2010 BU Metcalf Cup and Prize for Teaching Excellence

Elise Morgan
Associate Professor
Mechanical behavior of biological materials, Mechanical stimula-
tion of tissue differentiation, Micromechanics of multiscale media,
* PhD University of California, Berkeley 2002
* 2005 International Osteoporosis Foundation—Servier
Young Investigator Research Award
* 2009 BU College of Engineering Early Career Research Excel-
lence Award

Ray Nagem
Associate Professor &
Associate Chair (ME Undergraduate Program)
Structural dynamics, Random vibration, Wave propagation, Inverse
problems
* PhD Massachusetts Institute of Technology 1988
* 1999 BU Metcalf Award for Excellence in Teaching
* 2002, 2003, 2009 BU COE Professor of the Year

Uday Pal

Professor
Fuel cells, Chemical thermodynamics, Kinetics and transport phe-
nomena to model the behavior of electro-chemical systems

* PhD Pennsylvania State University 1984

* Principal Editor, Journal of Materials Research

* 2010 BU COE Dean’s Catalyst Award

Harold Park

Assistant Professor
Computational nanomechanics, Surface effects on the behavior
and properties of nanomaterials

* PhD Northwestern University 2004

* 2007 NSF CAREER award

* 2008 DARPA Young Faculty Award

* 2009 Gallagher Young Investigator Award from the US

Association for Computational Mechanics (USACM)



James R. Perkins
Associate Professor
Real-time scheduling and control of manufacturing systems’ sup-
ply chain management, Resource pricing and congestion control in
communications networks

* PhD University of lllinois, Urbana-Champaign 1993

* 2002-2004 Department of Manufacturing Engineering

Award for Teaching Excellence

Allan Pierce
Professor Emeritus
Wave propagation and scattering in heterogeneous materials,
Acoustical oceanography, underwater sound, Wind turbines,
Structural acoustics and vibrations

* PhD Massachusetts Institute of Technology 1962

* 1992 Rayleigh Lecturer, ASME

* 1995 Per Bruel Gold Medal, ASME

* Editor-in-Chief, Journal of the Acoustical Society of America

Tyrone Porter
Assistant Professor
Integration of ultrasound technologies with chemical and
biomolecular engineered vesicles for diagnostic and therapeutic
applications

* PhD University of Washington 2003

* 2003 Acoustical Society of America (ASA) Frederick

V. Hunt Postdoctoral Fellowship
* 2008 ASA R. Bruce Lindsay Young Investigator Award

Ronald A. Roy

Professor & Chairman
Physical acoustics, Medical ultrasonics for imaging and therapy,
Bubble dynamics, Nonlinear acoustics, Acousto optics

* PhD Yale University 1987

* 1993 Fellow of the Acoustical Society of America

* 2006-2007 65th George Eastman Distinguished Visiting

Professor, University of Oxford, UK
* 2010 Helmholtz-Rayleigh Interdisciplinary Silver Medal of ASA

Emily Ryan
Assistant Professor
Heat transfer, Thermodynamics, Fluid mechanics, Reactive trans-
port, Fuel cells, Electrochemistry, Energy systems, Competitive
adsorption, Pore-scale phenomena, Porous media, Computational
and multi-scale modeling, Engineering educational outreach

* PhD Carnegie Mellon University 2009

Vinod K. Sarin

Professor
Materials Science, Surface Modification, Physical and Chemical Va-
por Deposition, Consolidation of Ceramics/Composites, Structure/
Property Correlations, Transparent Optical Ceramics, Scintallator
Materials

* PhD Massachusetts Institute of Technology 1971

* 1984 GTE’s Leslie H. Warner Achievement Award

* Over 80 US and International Patents

Aaron Schmidt

Assistant Professor
Nanoscale energy transport, ultrafast laser metrology, and laser-
material interaction

* PhD Massachusetts Institute of Technology 2008

Matthias Schneider

Assistant Professor
Biological physics: thermodynamics of interfaces; physics of
nerves and senses; cell adaptation; Nanotechnology for life sci-
ence; Surface acoustic waves; microfluidics; blood clotting

* PhD University of Munich 2003

Mac Schwager
Assistant Professor
Distributed controllers for the deployment of mobile sensor
networks, Inferring dynamical models of biological group phe-
nomena from data, Aggressive multi-robot control over multi-hop
networks with time delays, Persistent monitoring and persistent
environmental sampling with robots

* PhD Massachusetts Institute of Technology 2009

Andre Sharon
Professor &
Director, Fraunhofer Center for Manufacturing Innovation
Electromechanical machine design, controls, automation,
biotech/biomedical instrumentation, devices, rapid micro-diag-
nostics platforms

* PhD Massachusetts Institute of Technology 1988

* Editor-in-Chief International Journal of Robotics and

Computer Integrated Manufacturing

Pirooz Vakili
Associate Professor
Monte Carlo simulation and optimization, Control and manage-
ment of manufacturing and communication systems, Product
development management, Computational finance, Computa-
tional biology

* PhD Harvard University 1989

Hua Wang
Associate Professor &
Associate Division Head, Division of Systems Engineering
Control of nonlinear dynamics, intelligent systems and control,
complex networks, cooperative control, robotics, applications
in biological, energy and aerospace systems

* PhD University of Maryland, College Park, 1993

* 2001 Senior Member IEEE

* 2012 BU College of Engineering Service Award

Donald Wroblewski

Associate Professor &
Associate Dean for Educational Initiatives
Experimental fluid mechanics and heat transfer, Atmospheric
turbulence, Plasma deposition
* PhD University of California, Berkeley 1990
* 1999 and 2006 Aerospace and Mechanical Engineering
Department Award for Teaching Excellence
* 2006 NRC/Air Force Senior Associateship Award

Victor Yakhot

Professor
Turbulence theory, Modeling and large-scale engineering simula-
tions, Industrial CFD, Heat transfer, Mixing and combustion, Lat-
tice Boltzmann methods for flow computations, Non-Newtonian
fluids, Nanotechnology and nanofluidics

* PhD Moscow State University, Russia 1971

* 2007 Aerospace and Mechanical Engineering Department

Award for Excellence in Teaching

Katherine Yanhang Zhang
Assistant Professor
Mechanical behavior of soft biological tissue, Cardiovascular
mechanics, Multi-scale modeling of biological composites, Micro-
and nano- mechanics of thin film devices

* PhD University of Colorado at Boulder 2003

* 2006 Clare Boothe Luce Assistant Professorship

* 2007 Young Faculty Award DARPA/MTO

* 2010 NSF CAREER Award

Xin Zhang
Professor
Microelectromechanical Systems (MEMS)/NEMS; Specific
issues related to materials science, micro/nanomechanics
and micro/nanofabrication technologies motivated by
practical applications in micro and nanoscale engineering
* PhD Hong Kong University of Science and Technology 1998
* 2003 NSF Faculty CAREER Award
* 2008 COE Distinguished Faculty Fellow
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FACULTY AWARDS AND APPOINTMENTS
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LORENA A. BARBA

Assistant Professor Lorena A. Barba was named a CUDA Fellow by NVIDIA Corporation.
She joins an elite group of leaders in GPU computing, while also being the first female ap-
pointee. She has demonstarted a passion and commitment to using CUDA and the power
of GPU computing to help solve the most challenging computational problems. Professor
Professor Barba was also awarded the prestigious CAREER Award of the National Science
Foundation for her research and educational endeavors in scientific computing and ap-
plications in fluid mechanics and computational biology. The award will fund Prof. Barba’s
research in scalable algorithms for extreme computing on heterogeneous systems.

CALEB FARNY

Caleb Farny received the Mechanical Engineering Department Award for Excellence in
Teaching 2012. The award is decided by the Mechanical Engineering seniors who vote on
the professors. This was quite an accomplishment for a relatively new faculty member
who has taken control of EK 301: Engineering Mechanics and ME 310: Instrumentation
and Theory of Experiments. He can be found actively engaged with the undergraduate
students in the wind tunnel lab all through the week.

HUA WANG

Associate Professor Hua Wang was a recipient of the BU College of Engineering Service
Award 2012 that recognized Professor Wang'’s valuable contributions and continuing ser-
vice to the Division of Systems Engineering, Department of Mechanical Engineering and
the College of Engineering. Professor Wang is the Associate Division Head for the Division
of Systems Engineering. In addition, he has served on the College of Engineering Graduate
Committee, and the Department of Mechanical Engineering Graduate Committee.

DONALD WROBLEWSKI

Associate Professor Don Wroblewski was appointed the new Associate Dean for Educa-
tional Initiatives to oversee, implement, catalyze and design new and existing College-
wide and cross-college educational initiatives that involve innovation in curriculum design
or course delivery.



NEW FACULTY

In January 2011, the Department welcomed the arrival of four new tenure-track Assistant Professors who were recruited fol-
lowing nation-wide faculty searches that attracted several hundred qualified applicants. These searches was part of the Depart-
ment’s ongoing effort to expand its strength and competence in the areas of thermo-fluid sciences, energy, robotics and controls.

JAMES BIRD

Assistant Prof. Jacy Bird received his PhD in Engineering Science from Harvard University in 2010,
after which he served as an NSF Postdoctoral Fellow at MIT, working on the mathematical modeling
of free viscous sheets with curved geometry. Professor Bird’s current research is broadly based in
fluid dynamics with a specific focus on the capillary dynamics of drops and bubbles; combining both
experiments and theory, he investigates problems such as how drops spread on surfaces and how
bubbles pop. His research, which will be carried out in a new state-of-the-art laboratory, is motivated
by problems in a variety of fields, including healthcare (e.g. virus transfer via droplets), energy (e.g.
boiling and condensation), and materials (e.g. foams). All told, his work to date has resulted in 12 jour-
nal articles and 3 conference proceedings papers. His papers include two Nature articles, two Physical
Review Letters papers, and two papers in the Proc. of the National Academy of Sciences.

CHUANHUA DUAN

Assistant Prof. Chuanhua Duan earned his PhD in Mechanical Engineering in 2009 from the University
of California, Berkeley, where he studied under Arun Majumdar. This was followed by a postdoctoral
position at the Lawrence Berkeley National Lab, where he continued his work in transport phenome-
na in nanochannels and micro/nano-structured materials, work that has resulted in 11 journal articles
and 15 conference proceedings papers, including papers in Nature Nanotechnology and the Proc. of
the National Academy of Sciences. At BU, Prof. Duan is in the process of setting up a new lab aimed
at studying enhanced ion/molecule transport using ordered micro/nanostructures, with the intent of
fueling fundamental understanding and exploring practical applications in energy conversion/storage
and biomolecular sensing/separation. Current research interests include: anomalous transport phe-
nomenon in 1-D or 2-D confined nanochannels and enhancing ion/molecule transport in batteries.

EMILY RYAN

After earning her PhD in Mechanical Engineering from Carnegie Mellon University in December, 2009,
Assistant. Prof. Emily Ryan served as a postdoctoral fellow and as a computational scientist at the Pa-
cific Northwest National Lab. Her work in computational modeling of energy systems has resulted in
9 journal articles and 12 conference proceedings papers. With increasing energy costs and concerns
about the environment, cleaner, more efficient energy systems are needed. Professor Ryan’s research
focuses on developing computational models of reactive transport, fluid mechanics, heat transfer and
electrochemistry in energy systems and on advanced computational models to study energy tech-
nologies, such as fuel cells and batteries. A primary thrust of her research involves reactive transport
in porous media, which is central to many energy-related technologies such as fuel cells, battery tech-
nologies and subsurface transport.

MAC SCHWAGER

Assistant Prof. Mac Schwager earned his PhD in Mechanical Engineering from MIT in September 2009,
after which he served as a postdoc at the Univ. of Pennsylvania’s General Robotics, Automation, Sens-
ing, and Perception Lab. He works on adaptive multi-robot control. The robots of the future will be
numerous and pervasive, and they will change the way we interact with the natural world. Professor
Schwager develops practical control algorithms for multi-robot systems to accomplish global tasks in a
decentralized manner. He envisions his work leading to a sophisticated theory of multi-robot systems,
with decentralized control algorithms enabling large groups of robots to seamlessly monitor and in-
teract with the natural world. He has set up a new lab that is outfitted to accommodate both flying
(quad rotor) and ground based robots, and his work to date in this area has led to 8 journal articles, 26
conference proceedings papers, and 19 invited presentations at workshops and symposia.
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RETIRED FACULTY

MORT ISAACSON

Professor Mort Isaacson, a Mechanical Eningeering professor at Boston University, retired at the end
of the spring semester 2012 after a 30-year career.

Professor Isaacson earned his PhD in Mechanical Engineering from Massachusetts Institute of Tech-
nology in 1974. After graduation, he worked at Northeastern University and California Institute of
Technology before starting his career at Boston University in the Department of Aerospace and Me-
chanical Engineering in 1982.

The undergraduate program was dear to the heart of this exceptional educator. Professor Issacson
served as the Associate Chair for the Mechanical Engineering undergraduate program from 1996 to
2008. He taught a number of undergraduate courses: Instrumentation and Theory of Experiments,
Energy Conversion Heat Transfer, Engineering Mechanics 1, Technology and Society, Introduction to
Engineering: Engineering and Environment, Machine Design | and Machine Design Il. Not only was he
dedicated in the classroom, but he also found the time to be the Faculty Advisor to Tau Beta Pi, Pi Tau
Sigma, and ASME student organizations.

Professor Isaacson received the College of Engineering Distinguished Faculty Service Award in 1993
and 1998.

During his retirement years, Professor Issaacson is looking forward to spending more time with his
wife Erica, bird watching and travelling.

IN MEMORIAM

14
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WILLIAM CAREY

Professor William Carey, 69, a Mechanical Engineering professor at Boston University since 1999,
passed away on July 11, 2012 after a long illness.

A leading researcher in underwater acoustics, Professor Carey focused on the design and perfor-
mance of underwater acousic antennae known as arrays, which have been used in tracking enemy
submarines and exploring the marine environment.

He was also a leading expert on ocean ambient noise, conducting extensive studies of noise from
breaking waves and the signal-to-noise ratio that towed and other arrays sense in the real ocean
environment. In recent years he measured the ambient noise produced by micro-bubbles and bubble
clouds resulting from sea surface activity, and helped determine that these clouds can optimally radi-
ate and scatter low frequency sound. In 2011, he co-authored a book with Richard B. Evans, Ocean
Ambient Noise: Measurement and Theory.

In 2007 the Acoustical Society of America awarded Carey the Pioneer of Underwater Acoustics Silver
Medal for his contributions to understanding ocean ambient noise and defining the limits of acoustic
array performance in the ocean.

Professor Carey was a member of the Cosmos Club and Sigma Xi; a Fellow of the Acoustical Society
of America and the Institute of Electrical and Electronics Engineers; recipient of the IEEE Oceanic En-
gineering Society’s Distinguished Technical Achievement, Third Millennium and Distinguished Service
awards; and editor emeritus of the Journal of Oceanic Engineering and an associate editor of the
Journal of the Acoustical Society. Carey was also an adjunct professor of applied mathematics at the
Rensselaer Polytechnic Institute and an adjunct scientist in applied ocean physics and engineering at
the Woods Hole Oceanographic Institution. He will be missed by his students and colleagues.



COMMITTEES

Department Committees

Executive

R. Roy

S. Attaway
G. Holt

J. Langell
R. Nagem

Graduate

G. Holt

C. Belta
M. Cunniff
S. Gopalan
E. Morgan
H. Park

A. Schmidt
M. Schneider
P. Vakili

H. Wang
K. Zhang

Website

S. Grace

S. Andersson
L. Barba

S. McDaniel
T. Porter

Course Review Panel:

Mechanical Systems
C. Farny

P. Barbone

K. Ekinci

R. Nagem

H. Park

V. Sarin

P. Zink

Course Review Panel:

Manufacturing
S. Attaway

T. Bifano

D. Cole

T. de Winter
M. Gevelber

J. Perkins

Faculty Search - Acoustics Faculty Search - Design Qualifying Exams

P. Barbone D. Wroblewski P. Barbone

G. Holt D. Cole M. Caramanis

T. Porter T. de Winter S. Gopalan

J. McDaniel W. Hauser G. Holt (x officio)

E. Morgan A. Sharon

R. Roy (Ex Officio) R

X. Zhang

Undergraduate Laboratory Course Schdeduling
R. Nagem

S. Attaway
W. Hauser

Ebner Fund Seminars

Course Review Panel:
Engineering Math

Course Review Panel: Course Review Panel:
Thermal Systems Design

Course Review Paneé Course Review Panel: Concentrations

Energy Aerospace

S. Attaway

S. Basu S

M. Caramanis R. Nage 0

M. Gevelber V. Yakhot U. Pal (Energy/Environ. liaison)
U. Pal H. Wang

D. Wroblewski
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Undergraduate Lab Distance Learning

Safety

J. Langell D. Wroblewski

S. Attaway (Ex Officio) A. Abrahamson (fall 2011)
D. Campbell D. Cole

J. Estano W. Hauser

K. Mogensen C. Lynch (spring 2012)

R. Nagem (Ex Officio)

G. Shephard
R. Sjostrom

Dean’s Research Advisory COE Executive COE Graduate COE Undergraduate

S. Attaway
R. Nagem
D. Wroblewski

Associate Dean for COE Director of Curricular Conduct Bell Scholar
Educational Initiatives Assessment and Improvem.

S. Attaway

COE LEAP MSE Division Leadership SE Division Leadership CNN Associate Director
T. Porter

Faculty Search: ECE Chair

PROSTARS Internal Advisory PHO Academic Advisory BU Energy Working Group BU Sustainability
Board Board

M. Gevelber

University Marshall Athletic Advisory Board Faculty Rep to NCAA
T. de Winter

Responsible Conduct of Provost’s Faculty Advising Fulbright/ CEESI
Research on Distance Learning DAAD Evaluation

M. Caramanis
M. Gevelber
U. Pal
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SECONDARY FACULTY

Adjunct Teaching Faculty

Frank DiBella
Jason Holmes
Peter Kerney
Guy Thompson
John Voccio

Peter Zink

Senior Lecturer
Lecturer
Senior Lecturer
Lecturer
Lecturer

Lecturer

Affiliatied and Adjunct Faculty

Robert Brown
Hudong Chen

Robin Cleveland
Robert C. Dean Jr.
Pierre Dupont
Theodore Fritz
Catherine Klapperich
Theodore Morse
Todd Murray

Guido Sandri

Xiaowen Shan

STAFF

Professor, University President
Adjunct Professor

Adjunct Professor

Adjunct Professor

Adjunct Professor

Professor

Assoc. Professor, 2d Appointment
Professor, 2d Appointment
Adjunct Associate Professor
Adjunct Professor

Adjunct Professor

Administrative Staff

James Langell
Andrew Abrahamson
Jasmine Carter
Megan Cunniff
Magda Hanna

Emily Howieson

Mor Levy

Natasha Lewin
Christopher Lynch

Saana McDaniel

Director

Research Assistant, DL Program (2011)
Undergraduate Coordinator (2012)
Academic Programs Manager

Grants Administrator

Administrative Assistant
Undergraduate Coordinator (2011)
Finance Manager

Research Assistant, DL Program (2012)

Communications Coordinator

Research Faculty

Yunze Cai

Anirban Chatterjee
Xu Chu Ding

Jian Dong

Richard B. Evans

Helen Fawcett

Gonzalo R. Feijoo
Christian Fillafer
Jon Kopechek
Robert Lund
Nicholas Manzi
James Mclaughlan
Sudesna Roy
Pablo Ruiz

Ashwin Sampathkumar

Kenn Sebesta
Jana Tumova
Ginu U. Unnikrishnan

Conshung Wang

Postdoctoral Research Associate
Postdoctoral Research Associate
Postdoctoral Research Associate
Visiting Scholar

Research Associate
Research Assistant Professor

Research Assistant Professor
Postdoctoral Associate
Postdoctoral Associate

Adjunct Research Professor
Research Assistant

Research Assistant Professor
Postdoctoral Research Associate
Visiting Scholar

Postdoctoral Research Associate

Postdoctoral Associate
Visiting Scholar
Postdoctoral Research Associate

Postdoctoral Associate

Shahrokh Zeinali-Davarani Postdoctoral Associate

Yanli Zou

Technical Staff

David Campbell
Joseph Estano

Kara Mogensen
Gerry Sheppard

Bob Sjostrom

Postdoctoral Research Associate

Laboratory Engineer
Laboratory Supervisor
Laboratory Supervisor
Laboratory Supervisor
Senior CIMLAB Specialist

2011-2012 Annual Report 17






UNDERGRADUATE PROGRAMS

The Department of Mechanical Engineering offers a multidis-
ciplinary educational experience in which accredited degrees
were offered in three programs: Mechanical Engineering (ME),
Aerospace Engineering (AE, through 2012), and Manufactur-
ing Engineering (MFG, through 2012). Our undergraduate
programs emphasize process as well as product, so that our
graduates not only develop the necessary technical skills re-
quired for immediate entry into industry or graduate school,
but also continue to educate themselves and to prosper in a
society whose problems will require increasingly multi-disci-
plinary solutions. The accredited degrees in Aerospace and
Manufacturing will be replaced after May 2012 by the highly
successful concentrations in these fields which have been in
place for several years.

The Department of Mechanical Engineering offers students
the option of getting an accredited degree in ME with optional
Concentrations in Aerospace Engineering, Manufacturing En-
gineering, Energy Technologies and Environmental Engineer-
ing, or Nanotechnology. Students who take a concentration
will receive the best of both worlds: a foundational degree in
arguably the broadest and most marketable degree program
in engineering (ME) with specialized training in the focused
discipline, without having to take any extra courses. Addition-
ally, students have the option of obtaining minors in Biomedi-
cal, Computer, Electrical, Material Science, or Systems Engi-
neering as well as many other fields within the University.

The eclectic portfolio of the ME Department is well suited to
providing students with both classroom and laboratory ex-
posure to a broad range of engineering activities. Technical
competence and focus is established through electives and —
for those who choose to pursue it — research opportunities
through faculty in the Department and the College. The De-
partment continues to maintain state-of-the-art laboratories
for demonstration and projects in the various undergraduate
courses.

During the year, we continued to improve all undergraduate
programs, utilizing a continuous improvement process that
has been strengthened by the addition of Course Review Pan-
els. The curricula culminate in senior “capstone” design proj-
ects in which teams of students tackle difficult multi-faceted
design projects, often stemming from the needs of faculty
research or industry partners. The design thread that carries
seamlessly from the sophomore through senior years was en-
hanced this year through the addition of required courses in
CAD & Machine Components and Product Design. Next year,
the revised curriculum in the senior year will feature a new
course on Electro-Mechanical System Design as well as a se-
nior capstone course that will offer students the flexibility to
work on a project at Boston University or industry, or to con-
duct extensive research.




Objectives and Outcomes

Mechanical Engineering Program Objectives (Ratified by the ME Faculty March 2009)
Graduates of the program will be prepared to:

* Join a technically sophisticated workforce as successful, practicing engineers in a wide range of mechanical engineering
fields.

*  Continuously improve and expand their technical and professional skills through formal means as well as through in-
formal self-study.

*  Pursue advanced degrees in engineering, business, or other professional fields.
¢ Advance themselves professionally and personally by accepting responsibilities and pursuing leadership roles.
Mechanical Engineering Student Outcomes (Ratified by the ME Faculty April 2012)
(a) an ability to apply knowledge of mathematics, science, and engineering
(b) an ability to design and conduct experiments, as well as to analyze and interpret data

(c) an ability to design a system, component, or process to meet desired needs within realistic constraints such as
economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

(d) an ability to function on multidisciplinary teams

(e) an ability to identify, formulate, and solve engineering problems
(f) an understanding of professional and ethical responsibility

(g) an ability to communicate effectively

(h) the broad education necessary to understand the impact of engineering solutions in a global, economic, environ-
mental, and societal context

(i) a recognition of the need for, and an ability to engage in life-long learning
(j) a knowledge of contemporary issues

(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice



Enrollment

Mechanical Aerospace Manufacturing Total

Note: * ENG Students are not required to declare their major until their Junior year.
** Since the Fall of 2009, Aerospace and Manufacturing Engineering have no longer been
available for the incoming Freshmen.

History of Undergraduate Degree Enrollment
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Courses Offered to Undergraduate Students

Course Number Course Title Fall 2011 Spring 2012 Summer 2012

Engineering Mechanics | Barbone Farny
Farny Andersson
Porter
Yakhot

EK 408 Introduction to Clean Energy Generation and Storage Technologies m__
EK 546 Assessment of Sustainable Energy Technologies _—

ME 303 Fluid Mechanics Grace Porter
Schneider

ME 305 Mechanics of Materials Nagem Nagem
Zink X.Zhang

ME 359 Introduction to CAD and Machine Components Thompson Thompson
Cole
ME 366 Probability and Statistics for Mechanical Engineers
Perkins

ME 410 Flight Vehicles Design Il _ Wroblewski _

ME 414 Machine Design Il DiBella
Hauser
Isaacson
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Course Number Course Title Fall 2011 Spring 2012 Summer 2012

ME 500* Special Topics: Principles of Biological Physics _—
ME 502* Intellectual Assets: Creation, Protection, and Commercialization _
ME 504* Polymers and Soft Materials _ Klapperich _

ME 527* Transport Phenomena in Materials Processing _—
ME 560* Precision Machine Design and Instrumentation _—

ME 584* Manufacturing Strategy Hauser

* Graduate courses open to undergraduate enrollment.
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Senior Design Projects

Aerospace Engineering

Project Title Team Members

Aethia: Dual Mode, Submersible Unmanned Aerial Vehicle Binggeli, Kazanjian, King, Luo, and Wagner
HERO: Extremely Short Take-Off & Landing, Transportable Humanitarian Aid UAV Appleman, Buehrer, Holmes, Munsell, Senouci-Ber-
Winning Team eksi, and Waldman

Winning Team - Aerospace Engineering

The Aerospace Engineering program culminates with a senior
capstone design project in which teams of students tackle dif-
ficult multi-faceted design projects. The students enroll in a
two-semester Flight Vehicle Design course (ME 409 & 410).
During these courses each team conceives, plans, and carries
out a significant aerospace vehicle design project in which
each team member concentrates on a separate technical
area. At the Senior Project Conference all the teams give an
oral presentation of their projects. This year the winning team
was

, Matt Appleman, Preston Bueh-
rer, Alonso Holmes, Eric Munsell, Anissa SEnouci-Bereksi, and
Tom Waldman.

oo " HERO is an unmanned aircraft designed to provide humanitar-
e ian aid to disaster-stricken areas. HERO is able to take off and
Winning team in Aerospace Engineering, HERO: Extremely Short land in 500 ft from unprepared surfaces, and is able to fold up
Take-Off & Landing, Transportable humanitarian Aid UAV -- Preston and be transported in the cargo hold of a C-130 cargo trans-
Buehrer (l.), Eric Munsell, Tom Waldman, Alonso Holmes, Matt port aircraft. HERO carries two standard-sized cargo pallets,
Appleman, and Anissa Senouci-Bereksi (r.) is able to autonomously unload cargo, and can be remotely

reloaded by untrained personnel.
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Manufacturing Engineering

Project Title Team Members

Guevr nt’ Manning’ and Nelson
Globe Composite Solutions Belna and Garnier Ventura

Winning Team - Manufacturing Engineering

The Manufacturing Engineering program culminates with
a senior capstone design project in which teams of stu-
dents tackle difficult multi-faceted design projects. The
students enroll in the Product Design course of ME 415 in
the fall and then in the Senior Design Capstone in Manu-
facturing Engineering in the spring of the senior year. Each
team has an industrial customer for whom they work one
day a week on a typical manufacturing project. The teams
are responsible for giving weekly progress reports to their
industrial customers and to the supervising faculty.

The winning team in Manufacturing Engineering was

with Seif El Attal, Ricardo Hernandez
Hilado, and Jose Tineo Raga. Sait-Gobain Abrasives team’s
project had two main goals: (1) to improve the utilization
of presses to produce diamond based abrasives, and (2) to

Winning team in Manufacturing Engineering, Saint-Gobain Abra- find a faster and more efficient way to cool the molds for
sives: Jose Tineo Raga (l.), Seif El Attal and Ricardo Hernandez the abrasives. Press utilization was improved by catego-
Hilado (r.) rizing the press molds and scheduling three back-to-back

eight hour shifts. An adjustable cooling deck was designed
to speed the cooling of the hot mold plates.
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Mechanical Engineering

Project Title

Winning team in Mechanical Engineering, Robust Revisionaries: Paul
DiTullio (I.), Michael Sylvia, Matthew Brooks, Clarence Chiho Lee,
and Mark Taddonio (r.)

28  www.bu.edu/me/

Team Members

Thalakotur, and Gill

Cheng, De Sa, Wook Lim, and Yoo
Kardelis, Mueller, Schein, and Tabacow

Koningswood, Chisholm, Kokoshi, Rock, and Widanka

The Mechanical Engineering program also culminates with
a senior capstone design project in which teams of students
tackle difficult multi-faceted design projects, often stemming
from faculty research. The students enroll in a two-semester
Machine Design course (ME 413 & 414). During these courses
the teams conceive, plan, and carry out a major mechanical
engineering design of a multicomponent system. Each team
gives an oral presentation of its project at the Senior Project
Conference, where one team is declared a winner.

This year the winner was the team:
Matthew Brooks, Clarence Chiho Lee, Paul DiTullio, Michael
Sylvia, and Mark Taddonio. It is commonly accepted among
both students and professors that the laboratory experiments
performed in the Mechanics of Materials (ME 305) are both
tedious and lacking in direct student involvement. Robust
Revisionaries attacked this problem by creating a new lab ap-
paratus that measures bending deflections in cantilever and
3-point bending tests and measures angular deflection for
samples subject to torsion. This apparatus will get students
directly involved in the experiments through implmentation
of both smaller group sizes and more hand on experiments.
Another key improvement is the incorporation of clearly vis-
ible deflections wth increased loading. This visualization al-
lows students to better conceptualize the effects of different
loading conditions on the specimens.




Undergraduate Student Awards

YASMIN ATEFI

ADITI BASU

LOUISA GOING

OLIVER KEMPF

IVA KOKOSHI

WILLIAM LALLY

CHAS MANNING

KONSTANTINOS
OIKOMOPOULOUS

IAN SCHON

ADRIAN TANNER

CAROLINE TENNYSON

OBEHI UKPEBOR

PREETIKA

VISHWANATHAN

ERIC WOMER

KEVIN ZAGORSKI

MATT APPELMAN
PRESTON BUEHRER
ALONSO HOLMES
ERIC MUNSELL

ANISSA SENOUCI-BEREKSI

TOM WALDMAN

SEIF EL ATTAL
RICARDO HERNANDEZ
HILADO

JOSE TINEO RAGA

MATTHEW BROOKS
CLARENCE CHIHO LEE
PAUL DiTULLIO
MICHAEL SYLVIA
MARK TADDONIO

Student Advisor Service Award

Student Advisor Service Award
Student Advisor Service Award

Engineering Alumni Association
Student Leader Award

Student Advisor Service Award

Dean’s Host Award, and
Student Advisor Service Award

Anita Cuadrado Memorial Award, and
Dean’s Host Award

Ebner Design Portfolio Contest
Sophomore Winner

Ebner Design Portfolio Contest Senior
Winner and Overall Winner

Ebner Design Portfolio Contest
Freshman Winner

Student Advisor Service Award

Engineering Alumni Associa-
tion Student Leader Award, and
Student Advisor Award

Ging S. Lee Community Service Award

Ging S. Lee Community Service Award

Engineering Alumni Association
Student Leader Award

Outstanding Capstone Design Project
in Aerospace Engineering: “HERO:
Extremely Short Take-Off & Landing,
Transportable Humanitarian Aid UAV”

Outstanding Capstone Design Project
in Manufacturing Engineering: “Saint-
Gobain Abrasives”

Outstanding Capstone Design Project
in Mechanical Engineering: “Robust
Revisionaries”

’

Yasmin Atefi

Oliver Kempf

Chas Manning

s“

Adrian Tanner

Preetika
Vishwanathan

Aditi Basu

Louisa Going

Iva Kokoshi

Ll |

Konstantinos
Oikomopoulos

Caroline Tennyson

A

A"

Eric Womer

William Lally

lan Schon

Obehi Ukpebor

i'w\

Kevin Zagorski
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Student Organizations

American Institute of Aeronautics and Astronautics - AIAA

AlAA is the princ-
pal society for
the  aerospace
profession, pro-
viding for the ad-
vancement and
dissemination
of knowledge of
the theory and
practice of the
aeronautical and
astronautical sci-
ences. BU’s chap-
ter of the Ameri-
can Institute of
Aeronautics and
Astronautics is a
small, collegiate
level branch of the national chapter of AIAA. AIAA hosts in-
dustry and academic speakers, contests and general meetings
catered towards the aerospace and aeronautical fields. This
year, they welcomed a speaker (with SEDS) Steve Isakowitz,
CTO of Virgin Galactic. Their primary goal is to raise awareness
among undergraduates about the opportunities and advances
in the aerospace community. They ended their year by attend-
ing the International Space Development Conference (ISDC)

American Society of Mechanical Engineers - ASME

This national
society, with
more than

100,000 regu-
lar members
and 250 stu-
dent sections,
is  dedicated
to advancing
the profession
of mechanical
engineering. Members are active at all levels of almost every
segment of business, industry, education, and government.
Membership in the student section brings students into con-
tact with practicing engineers through technical meetings with
guest speakers, field trips to local industries, and regional and
national society functions, including the regular meetings of
the Boston section of ASME. Upon graduation, student mem-
bers can become associate members of the society. This year
the group hosted the ASME SLS Student Leadership Seminar,
the Wine in the Sky Paper Tower Contest, the Kinex Roller
Coaster Competition, and visited GE Aviation.
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Society of Manufacturing Engineers - SME

This professional society stimulates research and dissemi-
nates knowledge in all phases of manufacturing engineering.
Student members participate in field trips, technical seminars,
and lecture series, and are upgraded automatically to regu-
lar society membership one year after graduation. In Summer
2012, several representatives of SME were able to attend the
SME Annual Conference in Atlanta . The conference was both
an extremely informative event as well as an excellent net-
working opportunity for the students.

BU Rocket Team

The BU Rocket
- Teamisabranch
P4 of the AIAA.
&= This group is
focused heav-
} ily on student
W participation in
== developing a re-
peatable testing
procedure for

L hybrid  rocket
engines. In 2011-2012, the team had a breakout year, moving
from a paper design and some pre-development hardware to
a fully functional hybrid fuel rocket engine. The team has fired
the engine six times, testing everything from a world class
data acquisition system to thrust vector control vanes. The
BU Rocket Team hopes to fly a hybrid rocket to space, and the
goals for next year are to build a flight- ready rocket capable
of achieving altitudes twice that of a commercial airliner and
returning safely to Earth.

Q> / ~

Sigma Gamma Tau Honor Society

Sigma Gamma Tau is the honor society for Aerospace Engi-
neering. The objective of the society is to recognize and honor
those individuals in the field of aeronautics and astronautics
who have, through scholarship, integrity, and outstanding
achievement, been a credit to their profession. The society
seeks to foster a high standard of ethics and professional prac-
tice and to create a spirit of loyalty and fellowship, particularly
among students of aerospace engineering.

Society of Automotive Engineers - SAE

The Society of Automotive Engineers comprises 50,000 engi-
neers and scientists working together to advance the field of
mobility. With their diverse educational backgrounds, mem-
bers are dedicated to furthering the research, development,
design, manufacture, and utilization of land, sea, air, and
space vehicles. Last year the the group focused on bringing
some of their older go-karts into working order.



Students for the Exploration and Development of Space

Students for the Exploration and Development of Space is a
second year student group at Boston University. This group
is dedicated to expanding the role of human exploration and
development of space. Student members participate in na-
tional conferences and host academic and industry speakers
throughout the year. In October, two students attended the
Space Vision Conference in Colorado. In May of 2012, 9 stu-
dents from BU SEDS were able to attend the International
Space Development Conference (ISDC) in Washington D.C.,
which was a great networking opportunity and educational
experience.

BU UAV Team

The BU UAV Team is

" devoted to research-
: ’ ing and building un-

| @l manned aerial ve-
~ | hicles (UAVs). Their
' main goals for the
2011-2012 academic
year were to build
a model airplane, a

quad-copter and a weather balloon, moving from a 3-D model
to a fully built and working model.

BU Design and Engineering - BU D&E

In this group’s first year, BU Design and Engineering has set its
sights very high by having nearly weekly workshops or hosting
guest speakers from industry. Workshops this year included
a lathe instructional meeting, advanced milling, a Solidworks
workshop and a 3-D printer workshop among many others.
Utilizing the newly built Imagineering Lab, the BU D&E group
had an excellent attendance record for its workshops and
guest speakers, making it a highly interactive and informative
group with a very successful first year.

Pi Tau Sigma Honor Society

Pi Tau Sigma is the
national mechanical
engineering honor so-
ciety. The objectives
, | of this society are to
= encourage and recog-
. nize the achievements
of undergraduate stu-
) °’-1 dents in mechanical
engineering, to foster high ideals in the engineering profes-
sion, to develop leadership and citizenship, to stimulate and
support departmental activities, and to honor practicing engi-
neers for distinguished technical attainments.

A New Student Group:
Design and Engineering

Design and Engineering arose from a desire to expand be-
yond the perimeter normally established by engineering
curricula as engineering is best augmented, cultivated, and
exercised by regularly incorporating other disciplines into en-
gineering practices. This philosophy, along with a penchant
for hands-on, project based work, prompted the formation of
a group aimed at offering content and resources unavailable
anywhere else at BU.

By assembling resources and motivated individuals, BU De-
sign and Engineering facilitates and catalyzes the engineer-
ing process in a way that hones technical knowledge while
constantly incorporating peripheral skills such as machining,
graphic and information design, sketching, photography, and
others. While many groups utilize students to complete a
specific project, students can utilize BU D&E as a platform for
development and execution of new ideas.

BU D&E initiates conversations and workshops with speakers
from the design and engineering industries, as well as unre-
lated disciplines such as communication, art, and business.
By fusing disciplines, broadening perspectives, and offering
hands-on experience, BU D&E fosters innovation and seeds
creativity.

p, "4

di@presents
V>

/“i ; ’\ Ve /“
g LN

RN

JOIN DESIGN AND
ENGINEERING
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BOB SJOSTROM
AND
JOE ESTANO
ABOUT
MACHINING BEST
PRACTICES
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GRADUATE PROGRAMS

The Graduate Program in Mechanical Engineering offers a va-
riety of advanced and professional degrees. Students pursu-
ing traditional MS and PhD degrees in Mechanical Engineering
work closely with our faculty to produce foundational research
having broad and profound impacts on emerging technologies
in the biomedical, energy, environment, and defense spaces.
This research is conducted in interactive, interdisciplinary, and
well-funded research groups in acoustics and vibrations; bio-
mechanics; computational science and engineering; dynamics,
robotics, systems, and controls; thermofluid sciences, energy,
and sustainability; and MEMS and nanotechnology. Students
conducting research in these areas receive significant funding
from internal and external sources, such as research fellow-
ships, teaching fellowships, and scholarships.

In addition to traditional MS and PhD degrees, the department
also offers advanced and professional degrees with emphases
on industry, manufacturing, and business administration. The
professional MEng degree programs in Mechanical Engineer-

"
é /’.’/.1.

ing and Manufacturing Engineering are geared towards a ca-
reer in industry. The MS in Global Engineering degree is aimed
at creating a new type of “global engineer” both answering
the industry demand and giving an upcoming engineer a com-
petitive advantage in today’s marketplace. In partnership with
Boston University’s School of Management, a coordinated
Master of Science/Master of Business Administration program
prepares recent graduates or practicing professionals who are
committed to careers in industry for positions as manufac-
turing managers. The MS degree in Manufacturing is offered
with an attractive distance learning option, in which classes
are available as a synchronous and asynchronous extension of
the on-campus classes. Distance learning classes allow for a
broad participation of students at various career stages and
allow students to participate while continuing to work outside
of academia. The Late Entry Accelerated Program (LEAP) al-
lows talented individuals and working professionals who have
bachelor’s degrees in non-engineering fields to earn graduate
degrees in engineering.




New Matriculants 2011-2012

Male Female Fulltime Parttime GTF* Research Dean’s
Assistanship Fellowship
MEng us 19 4 14 g 0 0 0
Intl. 9 1 10 0 0 0 0
MS us 9 2 2 0 0 0
Intl. 2 0 0 0 0 0
PhD us 4 1 5 0 2 2 1
Intl. 7 4 11 0 8 1 2
Total 50 12 51 11 10 3 3

Fall 2011 Mean GRE Scores

Verbal Percentile = Quantitative Percentile An. Writing Percentile
MEng us 523 65 735 79 4.00 45
Intl. 468 52 778 89 3.20 17
3 us 598 82 774 88 4.50 65
Intl. 515 66 785 90 3.00 10
PhD us 622 86 736 79 3.70 31
Intl. 437 45 777 89 3.33 23
Total 512 62 760 85 3.70 35

Spring 2012 Mean GRE Scores

Percentile = Quantitative Percentile An. Writing Percentile

MEng us 565 75 700 70 3.80 38
154* 64* 158* 79*
Intl. 620 89 800 94 3.00 10
MS us 625 90 760 85 4.75 76
Intl. 0 0 0 0 0
PhD us 0 0 0 0 0
Intl. 0 0 0 0 0 0
Mean 600 84 744 81 4.00 46
154* 64* 158* 79*

* Scores reflect changes to new GRE scoring scale on all exams taken after August 2011.

On the left a PhD student Amira Hussein. 2011-2012 Annual Report 33



History of MS and MEng Enrollment
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History of PhD Enrollment
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* Mechanical Engineering Professors advise and financially support students enrolled in almost every graduate degree
program offered by the College of Engineering, with particular emphasis on programs offered by the Divisions of Systems
Engineering and Material Science and Engineering.

** The former departments of Aerospace and Mechanical Engineering, and Manufacturing Engineering merged to form the
Mechanical Engineering Department in Fall 2008.
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Graduate Student Awards

ELSE FROHLICH

Winner of the Presi-
dent’s Award, the top
prize at Boston Uni-
versity’s annual  Sci-
ence and Engineering
Research Symposium,
April 2012, “The Use
of Controlled Surface
Topography and Flow-
induced Shear Stress to
Influence Renal Epithe-
lial Cell Function.” In her research, Else developed a microflu-
idic tissue modeling device (MTMD) to mimic a kidney tubule
microenvironment through simultaneous and independent
control of both topography and FSS. “Else has exhibited excel-
lent performance in her research, due to her excellent intel-
lectual ability, strong creativity in problem solving, ability to
understand both large scale goals and scientific detail, and her
absolutely outstanding work ethic,” said advisors Joseph Cha-
rest of Draper Laboratory and Professor Xin Zhang.

TREVOR ASHLEY

Recipient of the Out-
standing Graduate
Teaching Fellow Award,
the Department of
Mechanical Engineer-
ing, Boston University.
Trevor was the Teach-
ing Fellow for the ME
403/4 class “Dynamics
and Control of Mechan-
ical Systems” The vot-
ing undergraduate students made the following comments:
“Phenomenal TF, very helpful and personable.” “Wouldn’t
have gotten through ME403 without him, extremely helpful
and accessible.” “Fantastic TA, really helped with understand-
ing the material. | learned a lot about controls in the class and
a large part of this was due to the guidance he provided in
conjunction with the professor. Trevor was available pretty
much whenever we had a question for him. He would guide us
enough to determine the correct method or answer but never
giving it out, which allowed us to become more proficient in
using available resources to accomplish my tasks. His advice
extended past just the class | had him for.”

KEBIN FAN

Recipient of the Best
PhD Thesis in the De-
partment of Mechani-
cal Engineering Award,
May 2012, “Three Di-
mensional and Nonlin-
ear Metamaterials at
Terahertz Frequencies.”
The motivation for Ke-
bin’s thesis was based
- on the immense tech-
nological potential of terahertz radiation as a safe non-inva-
sive diagnostic with the potential for chemical detection and
imaging of embedded objects embedded. There was a need
to push the development of detectors to realize robust imag-
ing systems that could routinely operate in real-world environ-
ments at a reasonable cost. Kebin’s approach combined the
unique electromagnetic response of the metamaterials and
the terahertz nonlinearity in naturally occurring materials to
achieve a sensitive field-based detection scheme. The success-
ful demonstration of such technique is competitive with ex-
isting systems for safety, security, and non-invasive diagnostic

’

E SYLVANUS LEE

Winner of the Emil Wolf
Outstanding Students

Paper Competition
Award for his paper
“Isotropic Structural

Color of Nanostructured
Metal  Surfaces” at
the Optical Society of
America (OSA) Fron-
tiers in Optics/Laser Sci-
ence conference in San
Jose, CA in October 2011. Sylvanus has been working with
his advisor Professor Luca Dal Negro (ECE) on nanofabrica-
tion research on how to control the color response of metal
surfaces on nanostructures in ways that aren’t possible with
traditional techniques. He found that pinwheel nanoparticle
arrays can allow for intense coloration enhanced by plasmonic
resonance. This finding can be applied to many other research
areas such as energy, optical technology and security. Dal Ne-
gro said: “Sylvanus is a highly motivated PhD student who is
constantly pushing the limits of nanofabrication.”
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Graduate Degrees Awarded

History of MS Degrees Awarded
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Graduate Courses Offered

Course Course Title Fall 2011 Spring 2012 Summer 2012
Number
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MS Theses and PhD Dissertations

MS Theses

Student Name Thesis Advisor Dissertation Title

A Portable, Powerless System for Nucleic Acid

Trueb, Jacob Klapperich, Catherine e

PhD Dissertations

Student Name Dissertation Advisor Dissertation Title

Microufluidic Platform For Continuous Flow
Cao, Qingging Klapperich, Catherine Polymerase Chain Reactions Based Nucleic Acid
Diagnostic

Viscoelastic Characterization And Modeling Of
Du, Ping Zhang, Xin PDMS Micropillars For Cellular Force Measure-
ment Applications

Acoustic Characterization of Ultrasound Con-
Gong, Yanjun Porter, Tyrone trast Agents with Lipid-coated Monodisperse
Microbubbles

Andersson, Sean & Formal Verification and Control of Stochastic

Lahijanian, Morteza .
Belta, Calin Systems

Electromagnetic Acoustic Source (EMAS) for
Wang, Qi Cleveland, Robin Generating Shock Waves and Cavitation in
Mercury
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Distance Learning

The Department of Mechanical Engineering offers both indi-
vidual courses and full MEng degrees through its Distance-
Learning Program (DLP). Our DL program provides Master’s
level classes primarily to industrial employees wishing to add
to their education background, but it is open to others if the
format suits their needs. It differs from the majority of offer-
ings at other universities in that our classes are offered as live
extensions of the on campus classroom. Remote students can
hear and see the on-campus class and communicate with the
professor in real time. They can participate in class from a va-
riety of locations, including work, home, hotel, and they are
welcome to come to class on campus if their schedule permits
it. In contrast, most other distance learning programs in engi-
neering are exclusively asynchronous, relying on recorded lec-
tures and other web-based materials to deliver class content.
Since our students can also access videos on-line and replay
past classes whenever they have the need we can offer stu-
dents the best of both worlds.

The committee for the present academic year included:
DONALD WROBLEWSKI Chair
ANDREW ABRAHAMSON (fall 2011)
DANIEL COLE (fall 2011)
WILLIAM HAUSER (fall 2011)
CHRISTOPEHR LYNCH (spring 2012)

KIRSTIE MILLER

The oversight and administration of DLP underwent a change
in September, 2011. Kirstie Miller, in her role as Director of
Professional Education & Corporate Relations, took on full ad-
ministrative responsibility for DLP, along with the Masters of
Engineering and Late Entry Accelerated Program, reporting to
Don Wroblewski in his new role as Associate Dean of Educa-
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tional Initiatives. Chris Lynch joined the DLP in January, 2012,
taking over the day-to-day operation of the program. The tra-
ditional DLP committee meetings were replaced with weekly
meetings among the three above-mentioned individuals.

The DLP currently offers 25 different masters level courses
with 17 of those available during the past academic year.

EMB 105 continues to be the flagship room for the DLP, with
its state-of-the-art multi-camera capabilities. The room’s so-
phisticated cameras and camera controls allow DL instructors
to teach freely in their most natural mode, be that handwriting
on the whiteboard, computer-based presentation or a combi-
nation of the two.

!

The combination of Adobe Connect and our new mobile cart
enabled us to support the streaming and recording of a num-
ber of events for ME, COE and CDO this year. Most of the CDO
workshops and their popular etiquette dinner were streamed
and archived using the DLP mobile cart. We also fulfilled re-
quests for live streaming and recording of the new MEng
Speaker series, both in the Faculty Lounge in the Student
Union and the Photonics Colloquium room. This further dem-
onstrates our ability to provide services in almost any type of
room. We provided a live stream and chat connection for the
LEAP and MEng open houses. Both Open Houses had signifi-
cant online audiences during the events and the recording of
the events have been watched online hundreds of times since.

Live streaming and recording of all the senior project presen-
tations for ME, Aero, and MFG seniors was our largest single

40  www.bu.edu/me/

We continue to use Adobe Connect for the delivery and re-
cording platform for all DL courses. The ease of use and uni-
versity-level support have made it a boon to the quality and
reliability of class delivery. We are researching a switch to Echo
360, which will provide enhanced archiving capabilities and
content protection.

The mobile DL cart was upgraded with new hardware for use
in PHO 206, the large auditorium. The changes will allow con-
nection to the room’s built-in AV to bring the class experience
to DL students and to enhance the in-class viewing of class
demonstrations. This upgrade will help to meet the original
objective of the mobile cart, by expanding the type of room
that can be used for DL courses.

-

effort on behalf of the ME department outside of DL classes.
This allowed seniors’ friends and families to join them for their
final presentations from locations all over the world. The on-
line discussion was quite lively and the presentations were re-
corded and posted online so they would be available for those
who couldn’t sign in during the presentation time. The feed-
back from students and parents was exuberant and we look
forward to supporting it again in the coming year.

Although we still feel our synchronous approach is preferable,
we are looking into the possibilities of providing more asyn-
chronous options in order to broaden the windows of time
available for students to participate in classes. This asynchro-
nous option is becoming increasingly popular with some DL
students and may become an important aspect of our DLP in
the future.



Distance Learning Courses Offered

COURSE NUMBER COURSE TITLE

INSTRUCTOR

Intellectual Assets: Creation, Protection, and Commercialization
Production Systems Analysis

Precision Machine Design and Instrumentation

Non-Linear Control of Mechanical Systems

X.Zhang

ME 778 Micromachined Tranducers

In total the DLP offered 17 different courses during the past
academic year. Four of these courses were offered for the
first time in the DL format: ME 515 Vibration of Complex Me-
chanical Systems, ME 542 Advanced Fluid Mechanics, EK 546
Assessment of Sustainable Energy Technologies, and ME 720
Acoustics Il. In addition, several other on-campus students
used only a few DL courses to complete their degrees, allowing

them to take courses that would otherwise be unavailable to
them due to work, internship, or other schedule restrictions.

For more information:

http://www.bu.edu/me/academics/graduate/masters/dis-
tance-learning/courses/
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RESEARCH

RESEARCH FUNDING

Extramural New Funding in 2011-2012

RECIPIENT TITLE OF AWARD FUNDING AGENCY GRANT PERIOD NEW FUNDS IN
2011-2012

Andersson A Novel SFM-Based Method for Studying Single HHS/NIH/NCRR 9.15.10-8.31.13 $170,924
Molecule Dynamics

Baillieul Behavioral Dynamics in the Cooperative Control of DOD/AFSOR 5.1.07-6.30.12 $674,216

Castafidn Mixed Human/Robotic Teams (MURI-07)

Participant Support, Post-PASI Workshop-Solidfying 9.1.11-8.31.12 $22,297
networks and staying current in parallel computing;
Seattle, Washington; November 12-18, 2011

CAREER: Scalable Algorithms for Extreme Computing | NSF 3.1.12-2.28.17 $550,627
on Heterogeneous Hardware, with Applications in
Fluids and Biology

Collaborative Research: The Dynamics of the Innate 12.1.11-11.30.13 $142,512
Immune Systems: A Study of the Toll-Like Receptors
(TLR) Network

Belta Instrumentation to Support Research on Formal Veri- | DOD/AFOSR 9.30.11-9.29.12 $21,189
Baillieul fication and Control of Unmanned Vehicles (DURIP),
(non fabrication)

Collins Utilizing Synthetic Biology to Create Programmable DOD/ONR 3.1.09-2.29.12 $30,399
Belta Micro-Bio-Robots
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RECIPIENT TITLE OF AWARD FUNDING AGENCY GRANT PERIOD NEW FUNDS IN
2011-2012
Gevelber Analysis of Process Dynamics and Sensing for Devel- | DOD/Army 9.12.11-9.11.14 $85,793
opment of Robust Electrospinning Process Control
Gopalan PFI: Partnerships for Innovation in Thermally Sprayed | NSF 7.1.11-6.30.14 $50,000
Functional Oxides: Enabling New Applications
Through Advanced Processing
Gopalan Solid Oxide Fuel Cell Cathodes: Unraveling the Rela- | DOE 9.1.08-3.31.13 $200,000
Ludwig, Smith tionship Between Structure, Surface Chemistry and
Basu, Pal Oxygen Reduction
Holt Development of Inexpensive Acoustic Recording DOC/NOAA 9.2.11-8.31.12 $27,000
Hardware and Software for NEFSC Passive Acoustic
Research Needs
Howe The Self-Noise from Ventilated Supercavities, Year 2 DOD/ONR 1.1.11-12.31.13 $77,738
Howe Sound Sources of Phonation NIH/NIDC 12.1.07-11.30.12 $36,275
McDaniel Global Optimization of Damped Structures DOD/ONR 4.1.12-5.31.15 $177,731
Pal Eficient One-Step Electrolytic Recycling of Low-Grade | DOE 9.1.10-12.31.11 $25,007
and Post-Consumer Magnesium Scrap
Pal EAGER: Feasibility of the Solid Oxide Membrane- NSF 2.1.12-1.31.13 $100,000
Basu Based Electrolysis Process for Solar Grade Si Produc-
tion
Pal Anode Development and Modeling of Solid Oxide MOXST, Inc. 4.1.12-3.31.13 $96,054
Gopalan Membrane (SOM) Electrolysis of Magnesium: Vehicle
Technology Program
Porter Collaborative Research: Engineering Monodisperse NSF 9.1.11-8.31.14 $225,000
Lipid-Coated Microbubbles with Distinct Scattering
Spectra for Ultrasound Molecular Imaging Applica-
tions
Ryan Degradation Modeling in SOFC Electrodes Battelle Memo- 4.26.12-9.30.12 $70,000
rial Inst/Pacific
Northwest
Ryan Validation of CFD Models for Solid Sorbent Carbon Battelle Memo- 4.13.12-1.31.13 $82,000
Capture Systems rial InSt/PaCiﬁC
Northwest
Sarin Development of a HP/HIP Process for LSO ALEM Associates, | 9.1.11-8.31.12 $40,000
Inc.
Sarin Scintallators for X-Ray Imaging Applications XRADIA Corp. 12.1.11-11.30.12 $50,062
Schneider Max Kade Postdoctoral Research Exchange Grant - Max Kade Founda- | 4.1.11-3.31.12 $29,100
Christian Fillafer tion, Inc.
Zhang, K. An Integrative Multi-Scale Model of Extracellular NIH/NHLBI 12.15.10-11.30.14 $257,644
Matrix Mechanics in Vascular Remodeling
Zhang, K. An Integrative Multi-Scale Model of Extracellular NIH/NHLBI 12.15.10-11.30.14 $28,627
Matrix Mechanics in Vascular Remodeling
Zhang, X. Mercury Sensor Development for Application in the | Schlumberger-Doll | 7.1.11-6.30.12 $56,752
Oil and Gas Industry Research Center
Zhang, X. Draper Laboratory Fellow: Else Frohlich Charles Stark 9.1.11-8.31.12 $39,761
Draper Laboratory,
Inc.
Zhang, X. Draper Laboratory Fellow: Aleksander Jonca Draper Laboratory, | 9.1.11-5.31.12 $29,820
Inc.
Zhang, X. Materials and Mechanics of Metamaterial Enhanced | DOD/AFOSR 9.30.09-9.30.13 $130,000
Averitt MEMS for Terahertz Technology
Zhang, X. Active Metamaterial Based Terahertz Polarimeter for | DTRA 7.1.06-6.30.13 $201,766
Averitt Spectroscopic Detection of Chemical and Biological
Hazards
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RECIPIENT TITLE OF AWARD FUNDING AGENCY GRANT PERIOD NEW FUNDS IN
2011-2012
Zhang, X. Coupled Evanscent Field Micro-Resonators for Down- | Advanced Energy | 1.1.10-12.31.12 $208,209
hole Data Relay Consortium (AEC)
Zink Sr--B”- Alumina Surrogate Potentiometric Sensor DOE 4.27.11-2.29.12 $15,000
Pal

Total New Funds: $5,923,798

Current Active Awards

INVESTIGATOR TITLE OF AWARD FUNDING GRANT PERIOD
AGENCY

Andersson IDBR: Simultaneous Tracking of Multiple Particles in Confocal Microscopy NSF 9.1.07-2.28.12

Andersson IDBR: Simultaneous Tracking of Multiple Particles in Confocal Microscopy NSF 9.1.07-2.28.12
(REU Supplement)

Andersson CAREER: Nonlinear Control for Single Molecule Tracking NSF 7.1.09-6.30.14

Andersson CAREER: Nonlinear Control for Single Molecule Tracking (REU Supplement) | NSF 7.1.09-6.30.14

Andersson DynSyst_Special_Topics: A Formal Approach to the Control of Stochastic NSF 9.1.09-8.31.12

Belta Dynamic Systems

Andersson DynSyst_Special_Topics: A Formal Approach to the Control of Stochastic NSF 9.1.09-8.31.12

Belta Dynamic Systems (REU Supplement)

Andersson A Novel SFM-Based Method for Studying Single Molecule Dynamics HHS/NIH/NCRR | 9.15.10-8.31.13

Baillieul Behavioral Dynamics in the Cooperative Control of Mixed Human/Robotic DOD/Air Force 9.15.10-8.31.11

Castanon Teams (MURI-07)

Baillieul AIRFOILS: Animal Inspired Robust Flight with Outer and Inner Loop Strate- DOD 8.1.10-3.31.12

Belta gies

Barba Scientific Computing in the Americas: The Challenge of Massive Parallel- NSF 9.15.10-8.31.11
ism; Valparaiso, Chile

Barba Multiplying Algorithmic and Hardware Speed-Up: Fast Multipole Boundary | DOD/ONR 2.1.11-12.31.13
Element Method on GPU Applied to Biomolecular Electrostatics

Barbone Quantitative Mechanical Imaging for Improving Breast Ultrasonic Diagnos- NIH/Nat’l Can- | 7.1.09-5.31.12
tics cer Institute

Belta CAREER: Hierarchical Abstractions for Planning and Control of Robotic NSF 7.1.05-1.31.12
Swarms

Belta CSR-EHCS(EHS), SM: A Formal Approach to Control of Hybrid Systems with | NSF 9.15.08-8.31.12
Applications to Mobile Robotics

Belta MURI - Smart Adaptive Reliable Teams for Persistent Surveillance DOD/Navy 6.1.09-5.31.12

Cassandras

Belta CPS: Medium: Collaborative Research: Efficient Control Synthesis and NSF 9.15.10-8.31.13
Learning in Distributed Cyber-Physical Systems

Belta Specification Languages and Distributed Control Schemes for Teams of DOD/Army 3.17.09-3.16.12
Unmanned Vehicles

Belta Formal Verification and Synthesis of Control and Communication Strategies | DOD/Air Force | 3.1.09-2.29.12
for Teams of Unmanned Vehicles
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INVESTIGATOR TITLE OF AWARD FUNDING GRANT PERIOD
AGENCY
Bifano Optical Propagation Through Impenetrable Materials Using MEMS NSF 5.3.11-6.30.12
Caramanis EFRI-SEED Framework for Advanced Sustainable Building Design NSF 8.15.10-7.31.14
Baillieul
Carey Sonic Properties of Multiphase Media DOD/ONR 1.1.04-12.31.13
Carey Sound Speed and Attenuation in Muddy Sediments DOD/ONR 2.22.07-4.30.12
Porter
Cleveland Strategies for Improved Shock Wave Lithography Indiana Univer- | 7.1.09-9.30.11
sity
Cleveland Tracking Kidney Stones during Shock Wave Lithotripsy
Cleveland CDI-Type II: Collaborative Research - Simulation of Ultrasonic-Wave Propa- | NSF 10.1.08-9.30.12
gation with Application to Cancer Therapy
Cleveland The Structural Basis of Kidney Stone Fragility HHS/NIH/NI- 9.1.08-8.31.11
DDK
Cleveland Steerable MEMS Instruments for Precise Intracardiac Surgery Children’s Hos- | 1.1.10-12.31.11
pital, Boston
Ekinci CAREER: Photonic Integration of Silicon Nanoelectromechanical Systems NSF 3.1.07-2.28.13
Ekinci Tailor-Made Superhydrophobic Surfaces for MEMS and NEMS NSF 5.1.10-4.30.13
Gevelber Real-Time Control for Engineering Electrospun Nanofiber Diameter Distri- NSF 9.1.08-8.31.12
butions for Advanced Applications
Gevelber Development of Software System Prototype for Optimized Commissioning Comm. of MA/ | 5.15.11-6.30.12
Wroblewski and Adaptive Control of Building HVAC Massachusetts
Technology
Gopalan Solid Oxide Fuel Cell Cathodes: Unraveling the Relationship Between Oxy- DOE 9.1.08-3.31.13
Pal, Basu gen Reduction, Structure, and Surface Chemistry
Ludwig, Smith
Gopalan Stable Potentiometric Sensor for Ce(lll), Cel(IV) and Gd(lIl) lons in Acidic Battelle Energy | 3.29.10-1.31.12
Lin Media Alliance, LLC
Grace Further Investigation into Fan Broadband Noise Simulations Ohio Aerospace | 5.1.11-6.30.12
Institute
Howe Sound Sources of Phonation HHS/NIH/NI- 12.1.07-11.30.12
DCD
Howe The Self Noise from Ventilated Supercavities DOD/ONR 1.1.11-12.31.13
McDaniel Estimating the Effects of Damping Treatments on the Vibration of Complex | DOD/Navy 2.7.08-4.30.12
Structures
Morgan Collaborative Research: Micro- and Nano-scale Characterization and Mod- | NSF 9.1.08-8.31.11
eling of Bone Tissue
Morgan Micro-Computed Tomography Assessment of TRUFIT Smith & 12.1.10-12.1.12
Nephew, Inc.
Morgan 3-D Visualization and Prediction of Spine Fractures NIH/NIAMS 4.8.08-4.30.13
Pal Efficient One-Step Electrolytic Recycling of Low-Grade and Post-Consumer DOE 9.1.10-12.31.11
Magnesium Scrap
Pal Low-Cost, Low-Impact Magnesium Production by Solid Oxide Membrane DOE 5.1.11-4.30.12
Electrolysis (SBIR Phase Il)
Pal Characterization of Multivalent Metal Oxide Electrolysis Using Solid-Oxy- DOE 1.14.11-9.30.11
gen-lon Diffusion
Park Mechanical Loss Mechanisms in C-Axis Gallium Nitride Nanowires NSF 7.1.09-6.30.12
Park CAREER: Multiscale Design of the Coupled Optomechanical Properties of NSF 2.12.10-7.31.12
Silicon Nanowires
Porter BRIGE - The Role of Vaporized Perfluorocarbon Nanoemulsions in Enhanced | NSF 9.1.09-8.31.11
Ultrasound-Induced Lesion Formation for Cancer Therapy
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INVESTIGATOR TITLE OF AWARD FUNDING GRANT PERIOD
AGENCY
Porter MRI-Guided Localized Delivery of Chemotherapy Using Temperature-Sensi- | Focused Ultra- 1.1.10-8.31.11
tive Lipsomes and Focused Ultrasound sound Surgery
Foundation
Porter MRI-Guided HIFU-Mediated Heating and Lesion Formation Enhanced with NIH/NIBIB 7.1.10-6.30.13
Phase-Shift Nanoemulsions
Roy Shock Wave Source and Cavitation Detection for the Spallation Neutron DOE 10.5.06-12.31.11
Source
Roy Center for Subsurface Sensing and Imaging Systems (CenSSIS) -- Research NSF 9.1.08-8.31.12
Thrust 1-Acoustics
Roy R&D Mitigation of Cavitation Damage DOE 10.5.06-12.31.11
Cleveland, Holt
Roy The Utilization of the Analogic Ultrasound Imaging Engine and the Tera- NSF 5.1.03-8.31.12
Cleveland son System 2000 in API, HIFU, and MedBED (CenSSIS Industrial Partner
Program)
Sarin Novel Ceramic Scintillators for PET (SBIR) DOE 8.15.08-7.31.11
Sarin High Performance Optical Ceramic Scintillator Through Nanotechnology NIH/NIBIB 9.1.09-7.31.12
Schneider Max Kade Postdoctoral Research Exchange Grant - Christian Fillafer Max Kade Foun- | 4.1.11-3.31.12
dation, Inc.
Sharon Bacterial Drug Susceptibility Identification by Surface Enhanced Raman NIH RO1 7.1.10-6.30.15
Microscopy
Wroblewski Sensor and Control Development for Thermal Spray Cyber Materi- 5.15.11-5.31.12
als, LLC
Zhang, K. CAREER: Integrating Multi-Scale Mechanics and Biomaterials to Study the NSF 2.1.10-1.31.15
Translation of Mechanical Forces from Tissue to Cell
Zhang, K. An Integrative Multi-Scale Model of Extracellular Matrix Mechanics in NIH/NHLBI 12.15.10-11.30.14
Vascular Remodeling
Zhang, K. Effects of Immediate Biochemical Environments on the Structure and Func- | NSF 5.1.11-4.30.14
Ziegler tion of Aortic Elastin
Zhang, X. Draper Laboratory Fellows Charles Stark 9.1.10-8.31.11
Draper Labora-
tory, Inc.
Zhang, X. GOALI: High Sensitivity Thermal Conductivity Sensor for Micro Gas Chro- NSF 7.1.09-6.30.12
matography and Harsh Environment Chemical Detection
Zhang, X. An Impedance-Based Assay Microsystem for Real-Time High Throughput NSF 10.1.09-9.30.12
Study of Single Cells
Zhang, X. Mechanical Behavior of Amorphous Plasma-Enhanced Chemical Vapor NSF 6.1.07-8.31.11
Deposited Silicon Oxide Films for MEMS Applications
Zhang, X. Materials and Mechanics of Metamaterial Enhanced MEMS for Terahertz DOE/Air Force 9.30.09-9.30.13
Averitt Technology
Zhang, X. Coupled Evanescent Field Micro-Resonators for Downhole Data Relay Advanced 1.1.10-6.30.12
Averitt Energy Consor-
tium
Zhang, X. Collaborative Research: Elastic and Viscoelastic Characterization and Mod- | NSF 9.1.08-8.31.12
eling of Polymer Based Structures for Biological Applications (REU Supplement)
Zhang, X. Develpment of Novel Optomechanical Uncooled Metamaterial Enhanced NSF 7.1.08-6.30.12
Averitt Active Terahertz Detection Imager
Zhang, X. Structures for biological applications (REU supplement) NSF 9.1.08-8.31.12
Zink, Peter Sr--B”- Alumina Surrogate Potentiometric Sensor DOE 4.27.11-2.29.12
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FACULTY PUBLICATIONS™

Books

MATLAB

A PRACTICAL INTRODUCTION TO PROGRAMMING
AND PROBLEM SOLVING

STORMY ATTAWAY, MATLAB: A Practical Introduction
to Programming and Problem Solving, Second Edition,
pp.512+x, Burlington, MA, Elsevier Inc., 2011.

Book Chapters

PI. Chang and S.B. ANDERSSON, “Non-raster scanning in atomic
force microscopy for high-speed imaging of biopolymers,” in Control
Technologies for Emerging Micro and Nanoscale Systems, E. Elefthe-
riou and S.0.R. Moheimani, Eds., ser. Lecture Notes in Control and
Information Sciences, Springer, pp.101-117, 2011.

Y. Chen, X. C. Ding, A. Stefanescu, and C. BELTA, A Formal Approach to
Deployment of Robotic Teams in an Urban-Like Environment, Spring-
er Tracts in Advanced Robotics, Springer-Verlag, Berlin, 2011.

Journal Articles

P.I. Chang, P. Huang, J. Maeng, and S.B. ANDERSSON, “Local raster
scanning for high speed imaging of biopolymers in atomic force mi-
croscopy,” Review of Scientic Instruments, 82(6): 063703, 2011.

Z.Shen and S.B. ANDERSSON, “Bias and precision of the fluoroBan-
croft algorithm for single particle localization in fluoroescence mi-
croscopy,” IEEE Transactions on Signal Processing, 59(8): 4041-4046,
2011.

The Underwater Acoustics Series

William M. Carey
Richard B. Evans

Ocean
Ambient Noise

Measurement and Theory

_—
@NO @Springer

WILLIAM M. CAREY, and Richard B. Evans, Ocean
Ambient Noise: Measurement and Theory, pp.263,
New York, NY, Springer, 2011.

T. Sibai, E.F. MORGAN, and T.A. Einhorn, “Effect of Anabolic Agents
on Bone Quality,” In: Boskey, A and Donnelly, E, editors. Bone Quality:
From Bench to Bedside. Clinical Orthopaedics and Related Research,
469(8):2215-2224, 2011.

S.B. ANDERSSON, “A nonlinear controller for three-dimensional
tracking of a fluorescent particle in a confocal microscope,” Applied
Physics B: Lasers and Optics, 104(1): 161-173, 2011.

Z. Shen and S.B. ANDERSSON, “Tracking nanometer-scale fluores-
cent particles in two-dimensions with a confocal microscope,” IEEE
Transactions on Control Systems Technology, 19(5): 1269-1278, 2011.

* Faculty Publications include all the published work by the Mechanical Engineering faculty during 1 January - 31 December 2011.

On the left a PhD student Charles Lissandrello.
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J. BAILLIEUL, and D. Baronov, “A Motion Description Language for
Robotic Reconnaissance of Unknown Fields,” European J. Control,
17(5-6): 512-525. d0i:10:3166/EJC.17.512-525, Sept—Dec 2011.

R. Yokota, L.A. BARBA, “Comparing the treecode with FMM on GPUs
for vortex particle simulations of a leapfrogging vortex ring,” Comput-
ers & Fluids, 45(1):155-161, doi:10.1016/j.compfluid.2010.11.029,
2011.

R. Yokota, J.P. Bardhan, M.G. Knepley, L.A. BARBA, and T. Hamada,
“Biomolecular electrostatics using a fast multipole BEM on up to 512
GPUs and a billion unknowns,” Comput. Phys. Commun., 182(6):1271—
1283 doi:10.1016/j.cpc.2011.02.013, 2011.

F.A. Cruz, S.K. Layton, and L.A. BARBA, “How to obtain efficient GPU
kernels: an illustration using FMM & FGT,” Comput. Phys. Commun.,
182(10):2084-2098, doi:10.1016/j.cpc.2011.05.002, 2011.

T.J. Hall, P.E. BARBONE, A.A. Oberai, J. Jiang, J.-F. Dord, S. Goenezen,
and T.G. Fisher, “Recent Results in Nonlinear Strain and Modulus Im-
aging,” Current Medical Imaging Reviews, 7(4): 313-327, Nov. 2011.

S.W. Shore, P.E. BARBONE, A.A. Oberai, and E.F. MORGAN, “Trans-
versely Isotropic Elasticity Imaging of Cancellous Bone,” Journal of
Biomechanical Engineering - Transactions of the ASME, 133(6), Jun
2011.

S. Goenezen, P.E. BARBONE, and A.A. Oberai, “Solution of the non-
linear elasticity imaging inverse problem: The incompressible case,”
Computer Methods in Applied Mechanics and Engineering, 200(13-
16): 1406-1420, 2011.

LJ. Miara, J.N. Davis, S.N. BASU, U.B. PAL, and S. GOPALAN,
“Application of a State-Space Model to Patterned Cathodes of
(La0.87Ca0.13)0.95Mn03,” Journal of the Electrochemical Society,
158(12): B1523-B1531, 2011.

T. Kulkarni, H.Z. Wang, S.N. BASU, and V.K. SARIN, “Protective Al-rich
mullite coatings on Si- based ceramics against hot corrosion at 1200
°C,” Surface and Coatings Technology, 205(10): 3313-3318, 2011.

L.F. J. Piper, A.R.H. Preston, SW. Cho, A. DeMasi, B. Chen, K.E. Smith,
L. Miara, J.N. Davis, S.N. BASU, U.B. PAL, S. GOPALAN, L. Saraf, T.
Kaspar, B. Kennedy, C. McGuinness, P.A. Glans, and J.H. Guo, “Soft X-
ray Spectroscopic Study of Strontium-doped Lanthanum Manganite
(La0.85r0.2Mn03) Cathodes for Solid Oxide Fuel Cell Applications,”
Journal of the Electrochemical Society, 158(2): B99-B105, 2011.

M.A. Farrara, I. Rendina, S.N. BASU, L. DalNegro and L. Sirlento,
“Raman Amplifier Based on Amorphous Silicon Nanoparticles,” ac-
cepted for publication in International Journal of Photoenergy,
doi:10.1155/2012/254946, 2011.

A. LaViers, Y. Chen, C. BELTA, and M. Egerstedt, “Automatic Sequenc-
ing of Ballet Poses,” IEEE Robotics and Automation Magazine, 18(3):
87-95, 2011.

S. Smith, J. Tumova, C. BELTA, and D. Rus, “Optimal Path Planning for
Surveillance with Temporal Logic Constraints,” International Journal
of Robotics Research, 30(14): 1695-1708, 2011.

B.B. Goldberg, A. Yurt, E. Ramsay, F.H. Koklu, J. Mertz, T.G. BIFANO,

and M.S. Unlii, “Chromatic and spherical abberation correction for
silicon aplanatic solid immersion lens for fault isolation and photon
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emission microscopy of integrated circuits,” Microeclectronic Reliabil-
ity, 51: 1637-1639, 2011.

T.G. BIFANO, “Adaptive imaging: MEMS deformable mirrors,” Nature
Photonics, 5: 21-23, 2011.

A. Sawvides, Y. Paschalidis and M. CARAMANIS, “Cyber-Physical Sys-
tems for Next Generation Intelligent Buildings,” Proceedings of 2nd
International Conference on Cyber-Physical Systems, 8(2): 35-38, Jun
2011.

A. Sampathkumar, K.L. EKINCI and TW. Murray, “Multiplexed Opti-
cal Operation of Distributed Nanoelectromechanical Systems Arrays,”
Nano Lett., 11: 1014-1019, 2011.

S. Rajauria, O. Ozsun, J. Lawall, V. Yakhot, and K.L. EKINCI, “Porous
Superhydrophobic Membranes: Hydrodynamic Anomaly in Oscillat-
ing Flows,” Phys. Rev. Lett., 107: 174501, 2011.

T. Wu, C.H. FARNY, R.G. HOLT, and R.A. ROY, “Nucleating cavita-
tion from laser-illuminated nano-particles subject to acoustic stress:
modeling,” Journal of the Acoustical Society of America, 130(5): 3252-
3263, doi: 10.1121/1.3626133, 2011.

H. Wang, S. GOPALAN, and U.B. PAL, “Hydrogen Generation and
Separation Using Gd0.2Ce0.801.9-6-Gd0.08Sr0.88Ti0.95A10.0503+56
Mixed lonic and Electronic Conducting Membranes,” Electrochimica
Acta, 56(20): 6989-6996, 2011.

S. Pati, S. GOPALAN, and U.B. PAL, “A Solid Oxide Membrane Elec-
trolyzer for Production of Hydrogen and Syn-Gas from Steam and Hy-
drocarbon Waste in a Single Step,” International Journal of Hydrogen
Energy, 36(1): 152-159, 2011.

J.R. Sukovich, A. Sampathkumar, and R.G. HOLT, “Pressure De-
pendence of Laser-Induced Dielectric Breakdown in Water,”, IEEE
Journal of Quantum Electronics, 47(10): 1297-1303, doi: 10.1109/
JQE.2011.2163303, Oct 2011.

P. Anderson, A. Sampathkumar, TW. Murray, D.F. Gaitan, and R.G.
HOLT, “Optical nucleation of bubble clouds in a high pressure spheri-
cal resonator,” Journal of the Acoustical Society of America, 130(5):
3389-3395, doi: 10.1121/1.3626161, Nov 2011.

M.A. Alibakhshi, and R.G. HOLT, “Suppressing shape instabilities to
discover the Bjerknes force instability (L),” Journal of the Acoustical
Society of America, 130(5): 3321-3324, doi: 10.1121/1.3626129, Nov
2011.

M.S. HOWE and R. S. McGowan, “On the generalised Fant equation,”
Journal of Sound and Vibration, 330: 3123 - 3140, 2011.

S.A. Ho, M.S. HOWE and A.R. Salton, “Low frequency sound pro-
duced by a ventilated supercaviting vehicle,” Journal of Sound and
Vibration, 330: 1634-1643, 2011.

P.R. Murray and M.S. HOWE, “Compact Green’s function for a gener-
ic Rijke burner,” International Journal on Spray Combustion Dynamics,
3:191-208, 2011.

M.S. HOWE and R.S. McGowan, “Production of sound by unsteady
throttling of flow into a resonant cavity, with application to voiced
speech,” Journal of Fluid Mechanics, 672: 428-450, 2011.



M.S. HOWE and N.A.A. Hagen, “On the impact noise of a drop falling
on water,” Journal of Sound and Vibration, 330: 625-635, 2011.

J. Li, A. Kushima, J. Eapen, X. LIN, X.F. Qian, J.C. Mauro, P. Diep, and
S. Yip, “Computing the viscosity of supercooled liquids: Markov net-
work model,” PLoS One, 6: 17909, 2011.

A.L. Botelho, YW. Shin, M.H. Li, L.L. Jiang, and X. LIN, “Unified Hamil-
tonian for conducting polymers,” Journal of Physics: Condensed Mat-
ter, 23: 455501, 2011.

YW. Shin and X. LIN, “Self-localized domain walls at d-conjugated
branching junctions,” Journal of Chemical Physics, 135: 224903, 2011.

E.A. Magliula and J.G. MCDANIEL, “Directionality of flexural intensi-
ty in orthotropic plates,” Journal of the Acoustical Society of America,
129(2) 701-706, Feb 2011.

L.N.M. Hayward, C.M.J. Bakker, H. Lusic, L.C. Gerstenfeld, M.W. Grin-
staff, and E.F. MORGAN, “Contrast-enhanced computed tomograph-
ic imaging of soft callus formation in fracture healing,” Microscopy
Research and Technique, 75(1): 7-14, doi: 10.1002/jemt.21100, 2011.

G.U. Unnikrishnan and E.F. MORGAN, “A new material mapping
procedure for QCT-based, continuum finite element analyses of the
vertebra,” Journal of Biomechanical Engineering, 137: 071001, 2011.

S.S. Baloul, L.C. Gerstenfeld, E.F. MORGAN, R.S. Carvalho, T.E. Van
Dyke, and A. Kantarci, “Mechanism of action and morphological
changes in the alveolar bone in response to selective alveolar de-
cortication facilitated tooth movement,” American Journal of Ortho-
dontics and Dentofacial Orthopedics, 139(4): $83-101, Winner of the
2010 American Association of Orthodontists Milo Hellman Research
Award, 2011.

N. Nowlan, K.J. Jepsen, and E.F. MORGAN, “Smaller, weaker and less
stiff bones evolve from changes in subsistence strategy,” Osteoporo-
sis International, 22(6):1967-80, 2011.

L. Miara, U.B. PAL, and S. GOPALAN, “Mechanistic Interpretation of
the Oxygen Reduction Kinetics of La0.85Ca0.15Mn03 Cathode”, ECS
Trans. 35 (1), 2119-2127, 2011.

S. Jun, T. Tashi and H.S. PARK, “Size-Dependence of the Nonlinear
Elastic Softening of Nanoscale Graphene Monolayers Under Plane-
Strain Bulge Tests: A Molecular Dynamics Study,” Journal of Nano-
materials, 380286, (Invited paper: Special Issue on Low-Dimensional
Carbon Nanomaterials: Synthesis, Properties, and Applications),
2011.

SY. Kim and H.S. PARK, “Boundary Condition and Strain Effects on
the Q-Factors of Carbon Nanotubes,” Journal of Computational and
Theoretical Nanoscience, 8: 814-819. (Invited paper: Special Issue
on Multiscale and Multiphysics Simulations for Energy Applications),
2011.

K. Eom, H.S. PARK, D.S. Yoon and T. Kwon, “Nanomechanical Resona-
tors and Their Applications in Biological/Chemical Detection: Nano-
mechanics Principles,” Physics Reports, 503: 115-163, 2011.

P.AT. Olsson and H.S. PARK, “Atomistic Study of the Buckling of Gold
Nanowires,” Acta Materialia, 59:3883-3894, 2011.

F. Song, G.L. Huang, H.S. PARK and X.N. Liu, “A Continuum Model
of the Mechanical Behavior of Nanowires Including Surface and
Surface-Induced Initial Stresses,” International Journal of Solids and
Structures, 48: 2154-2163, 2011.

H.S. PARK, M. Devel and Z. Wang, “A New Multiscale Formulation for
the Electromechanical Behavior of Nanomaterials,” Computer Meth-
ods in Applied Mechanics and Engineering, 200:2447-2457, 2011.

X. Ben and H.S. PARK, “Size-Dependence of the Plasmon Ruler for
Two-Dimensional Metal Nanosphere Arrays,” Journal of Physical
Chemistry C, 115: 15915-15926, 2011.

J.H. Seo, Y. Yoo, N.Y. Park, S\W. Yoon, H. Lee, S. Han, SW. Lee, TY.
Seong, S.C. Lee, K.B. Lee, P.R. Cha, H.S. PARK, B. Kim and J.P. Ahn,
“Superplastic Deformation of Defect-Free Au Nanowires via Coherent
Twin Propagation,” Nano Letters, 11: 3499-3502, 2011.

S.Y. Kim and H.S. PARK, “On the Effective Plate Thickness of Mono-
layer Graphene from Flexural Wave Propagation,” Journal of Applied
Physics, 110: 054324, 2011.

G. Yun, P. Cao, J.A. Zimmerman, T.J. Delph and H.S. PARK, “Nonlo-
cal Instability Analysis of FCC Bulk and (100) Surfaces Under Uniaxial
Stretching,” International Journal of Solids and Structures, 48: 3406-
3416, 2011.

S. Dai, M. Gharbi, P. Sharma and H.S. PARK, “Surface Piezoelectricity,
Size-Effects in Nanostructures and the Emergence of Piezoelectric-
ity in Non-Piezoelectric Materials,” Journal of Applied Physics, 110:
104305, 2011.

J.M. Meunier, C.K. Holland, T.M. PORTER, C.J. Lindsell, and G.J. Shaw,
“Combination treatment with rt-PA is more effective than rt-PA alone
in an in vitro human clot model,” Current Neurovascular Research, 8:
305-312, 2011.

J.A. Kopechek, K.J. Haworth, J.L. Raymond, S.R. Perrin, M.E.
Klegerman, S. Huang, T.M. PORTER, T.D. Mast, D.D. McPherson,
and C.K. Holland, “Acoustic characterization of echogenic liposomes:
frequency-dependent attenuation and backscatter,” Journal of the
Acoustical Society of America, 130(5): 3472-3481.

TW. Murray, P. Lai, and R.A. ROY, “Measuring tissue properties and
monitoring therapeutic responses using acousto-optic imaging,” An-
nals of Biomedical Engineering, 40(2): 474-485, doi: 10.1007/s10439-
011-0425-z, 2011.

C.R. Thomas, R.A. ROY, and G.R. HOLT, “Ambient acceleration de-
pendence of single-bubble sonoluminescence,” Journal of the Acous-
tical Society of America, 130(5) 3282-3288, doi: 10.1121/1.3626141,
Nov. 2011.

P. Lai, J.R. McLaughlan, A.B. Draudt, TW. Murray, R.O. Cleveland, and
R.A. ROY, “Real time monitoring of high intensity focused ultrasound
lesion formation using acousto-optic sensing,” Ultrasound Med. &
Biol. 2: 239-252, 2011.

C.A. Boteroa, E. Jimenez-Piqué, T. Kulkarnic, G. Fargas, V.K. SARIN,
and L. Llanes, “Cross-sectional nanoindentation and nanoscratch of
compositionally graded mullite films,” Surface and Coatings Technol-
ogy, 206(7): 1927-1931, 25 Dec 2011.
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A.J. Minnich, J.A. Johnson, A.J. SCHMIDT, K. Esfarjani, M.S. Dressel-
haus, K.A. Nelson, and G. Chen, “A thermal conductivity spectroscopy
technique to measure phonon mean free paths,” Physical Review Let-
ters, 107(9): 095901, 2011.

C. Westerhausen, F. Strobl, R. Herrmann, A.T. Bauer, S.W. Schneider,
A. Reller, A. Wixforth, and M.F. SCHNEIDER, “Chemical and mechani-
cal impact of silica nanoparticles on the phase transition behavior of
phospholipid membranes in theory and experiment,” Biophys Jour-
nal, 102(5): 1032-1038, 2011.

M. Hennig, M. Wolf, J. Neumann, A. Wixforth, M.F. SCHNEIDER, and
J.0. Radler, “DNA concentration modulation on Supported Lipid Bilay-
ers switched by Surface Acoustic Waves,” Langmuir, 27(24): 14721—
14725, 2011.

S. Nilanda, C. Westerhausen, S.W. Schneider, B. Eckes, M.F. SCHNEI-
DER, and H. Eble, “Biofunctionalization of a genetic collageneous
triple helix with the 12al integrin binding site allows molecular force
measurement,” Int J Biochem and Cell Bio, 43: 721-731, 2011.

AT. Bauer, E.A. Strozyk, C. Gorzelanny, C. Westerhausen. A. Desch,
M.F. SCHNEIDER, and S.W. Schneider, “Cytotoxicity of silica nanopar-
ticles through exocytosis of von Willberand factor and necrotic cell
death in primary human endothelial cells,” Biomaterials, 32(33):
8395-93, 2011.

E.J. Butler, H.O. WANG, and J.J. Burken, “Modeling, Control, and Fail-
ure Stabilization of a Modified F-15: A Takagi-Sugeno Fuzzy Model
Based Approach,” AIAA Journal of Guidance, Control and Dynamcis,
34(5): 1543-1555, doi: 10.2514/1.52509, 2011.

F. Liu, Z-H. Guan, and H.O0. WANG, “Stability and Hopf Bifurcation
Analysis in a TCP Fluid Model,” Nonlinear Analysis: Real World Ap-
plications, 12(1): 353-363, 2011.

S. Rajauria, O. Ozsun, J. Lawall, V. YAKHOT, and K.L. EKINCI, “Porous
Superhydrophobic Membranes: Hydrodynamic Anomaly in Oscillat-
ing Flows,” Phys. Rev. Lett., 107: 174501, 2011.

C. Lissandrello, V. YAKHOT, and K.L. EKINCI, “Drag Measurements in
Laminar Flows over Superhydrophobic Porous Membranes,” Bulletin
of the American Physical Society, 56, 2011.

H. Tao, W.J. Padilla, X. ZHANG, and R.D. Averitt, “Recent Progress in
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IEEE Conference on Decision and Control Workshop entitled: “The
Work of Peter Crouch,” 11 Dec 2011.

J. BAILLIEUL, The 23rd Hendrik W. Bode Lecture: “Fifty Years of Infor-
mation Based Control Theory,” delivered at the 50th IEEE Conference
on Decision and Control, Orlando FL, 15 Dec 2011.

L.A. BARBA, “The basis and perspectives of an exascale algorithm:
our ExaFMM project,” Workshop on Manycore and Accelerator-
based High-performance Scientific Computing, International Center
for Computational Science (ICCS), UC Berkeley, 26-28 Jan 2011.

L.A. BARBA, “The basis and perspectives of an exascale algorithm:
our ExaFMM project,” IMA workshop on High-performance Comput-
ing and Emerging Architectures, University of Minnesota, 10-14 Jan
2011.

L.A. BARBA, “Fast algorithms for global approximation methods,”
Scientific Computing Group, UMass Dartmouth, 13 Apr 2011.

L.A. BARBA, "Dare to think about exascale CFD: a research agenda,”
ParCFD’11, 23rd International Conference on Parallel Computational
Fluid Dynamics, Barcelona, Spain, 16—20 May 2011.

L.A. BARBA, “A tuned and scalable fast multipole method as a pre-
eminent algorithm for the exascale,” Daresbury Laboratory (UK),
Computational Science and Engineering Department, 1 June 2011.

L.A. BARBA,“40 years and counting: AWM'’s celebration of women in
mathematics,” AWM Anniversary Conference at the new Institute for
Computational and Experimental Research in Mathematics, ICERM,
Brown University. Special session: Recent Advances in Numerical
Methods and Scientific Computing, 17-18 Sep 2011.

C.E. Rivas Aroni, P. BARBONE, A.A. Oberai, “Improved inverse prob-
lem solutions using improved forward solvers,” Applied Inverse Prob-
lems Conference, Texas A&M University, College Station, TX, 23-27
May 2011.

A. Oberai, U. Albocher, I. Harari, Y. Zhang and P. BARBONE, “Direct
computation of inverse problems of incompressible elasticity,” Ap-
plied Inverse Problems Conference, Texas A&M University, College
Station, TX, 23-27 May 2011.

P. BARBONE, B. Chu, A.A. Oberai, “Estimating uncertainty in inverse
elasticity with application to quantitative elastography,” 162nd Meet-
ing of the Acoustical Society of America, San Diego, CA, 31 Oct—4 Nov
2011.

M.S. Richards, P. BARBONE, and A.A. Oberai, “Image Registration
for Tissue Biomechanics Imaging,” 2nd International Conference
on Mathematical and Computational Biomedical Engineering -
CMBE2011, Washington D.C., 30 Mar—1 Apr 2011.

P. BARBONE, “Biomechanical imaging: elastography beyond young’s
modulus,” International Tissue Elasticity Conference, Arlington, TX,
12-15 Oct 2011.

P. BARBONE, “Computational formulations for inverse elasticity
problems with application to breast cancer imaging.” Mathematics
Department Seminar, Rochester Institute of Technology, Rochester,
NY, 26 Apr 2011.

C.E. Rivas Aroni, P. BARBONE, A.A. Oberai, “Two steps forward and
one step back: Improved inverse problem solutions using improved
forward solvers,” Inverse Problems and Optimal Control for PDEs,
Warwick, UK, 23-27 May 2011.

C. BELTA, and T.U Delft, “Verification and Control of Piecewise Af-
fine Systems with Applications to Synthetic Biological Networks,” De-
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partment of Mechanical, Maritime, and Materials Engineering, Delft,
Netherlands, 17 Nov 2011.

C. BELTA, and T.U. Eindhoven, “Verification and Control of Piecewise
Affine Systems with Applications to Synthetic Biological Networks,”
Department of Electrical Engineering, Eindhoven, Netherlands, 16
Nov 2011.

C. BELTA, “Verification and Control of Piecewise Affine Systems with
Applications to Synthetic Biological Networks,” ETH, Automatic Con-
trol Laboratory, Zurich, Switzerland, 9 Nov 2011.

C. BELTA, “Formal Verification and Control of Piecewise Affine Sys-
tems with Applications to Biological Networks,” Universite Joseph
Fourier and Laboratoire Jean Kuntzmann, Grenoble, France, 18 Oct
2011.

C. BELTA, “Formal Approaches to Motion Planning and Control,”
Groupe de Recherche Modelisation, Analyse et Conduite des System-
es Dynamiques, Paris, France, 13 Oct 2011.

C. BELTA, “Formal Verification and Control of Piecewise Affine Sys-
tems with Applications to Biological Networks,” INRIA, Rocquencourt,
France, 10 Oct 2011.

C. BELTA, “Formal Verification and Synthesis of Discrete-Time Piece-
wise Affine Systems,” Carnegie Mellon University, School of Comput-
er Science, 6 Mar 2011.

C. BELTA, “Formal Synthesis Approaches to Robot Motion Planning
and Control,” Georgia Institute of Technology, Decision and Control
Laboratory, Atlanta, GA, 25 Feb 2011.

T. BIFANO, “Polymorphic optical zoom with MEMS DMs,” MEMS
Adaptive Optics V, San Francisco, CA, SPIE, Jan 2011.

T. BIFANO, Plenary Talk: Shaping Light, Int’l. Conference on Optical
MEMS & Nanophotonics, Istanbul, Turkey, Aug 2011.

M.C. CARAMANIS, “Intermittent Renewable Generation, Distribut-
ed Resources and Demand Response: Are Smart Grid Enabled Market
Solutions Viable?” Northeastern University, ECE Department, 11 Feb
2011.

M.C. CARAMANIS, ”Intermittent Renewable Generation, Distribut-
ed Resources and Demand Response: Are Smart Grid Enabled Market
Solutions Viable?” Yale University, E&CS Department, New Haven, CT,
18 Feb 2011.

M.C. CARAMANIS, “Market Based Demand Response in Smart Grid
Supported Power Markets: Power System Requirements and Compu-
tational Method Implications,” MIT, Cambridge, MA, 29 Sept 2011.

M.C. CARAMANIS, “Flexible Demand Response in Smart Grid Sup-
ported Power Markets,” the 25th Annual CCW, Smart Grid Session,
Hyannis MA, 10 Oct 2011.

M.C. CARAMANIS, “Market Based Demand Response and efficiency
gain opportunities in Smart Grid Supported Electric Power Systems,”
United Kingdom Consulate General, UK/US Innovations in Smart
Grids Workshop, Boston, MA, 31 Oct 2011.
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D. COLE, “Carbon nanotubes: making use of their amazing properties
in novel nanoelectronic devices,” Students for the Advancement for
Nanotechnology (S.A.N.T.), Boston, MA, 11 Nov 2011.

K. EKINCI, “Nanoscale Mechanical Resonators for Probing Physical
Phenomena: Fluid Dynamics of High-frequency Flows,” American
Physical Society, March Meeting, Session J2: Force Probes of Materi-
als’ Structure and Function, 22 Mar 2011.

K. EKINCI, “Nanoscale Mechanical Resonators for Probing Physical
Phenomena: Fluid Dynamics of High-frequency Flows,” Virginia Tech,
Mechanical Engineering Graduate Student Seminar Series, 15 Apr
2011.

K. EKINCI, “Nanoscale Mechanical Resonators for Probing Physical
Phenomena: Fluid Dynamics and Beyond,” Physics Colloquium, U.
Mass. Lowell, Lowell, MA, 21 Sep 2011.

R.G. HOLT, “Alligator Mississippiensis and Faraday Waves: How |
Spent my Spring Break Watching the Mating Displays of Alligators”,
Physics Department Colloquium, University of Mississippi, Apr 2011.

R.G. HOLT, P.A. Anderson, A. Sampathkumar, Jonathan R. Sukovich
and D.F. Gaitan, “Shock-controlled bubble cloud dynamics and light
emission,” the 161st meeting of the Acoustical Society of America,
Seattle, WA, 2011.

D.F. Gaitan, Y. Pischalnikov, T.J. Matula, C.C. Church, J. Gutierrez, C.
Scott, R.G. HOLT, T. Matula, L.A. Crum, “Transient Cavitation in High-
Quality Factor Resonators at High Static Pressures,” the 161st meet-
ing of the Acoustical Society of America, Seattle, WA, 2011.

Y.A. Pischalnikov, D. Felipe Gaitan, M.S. Einert, R.G. HOLT, C.C. Church
and L.A. Crum, “Simultaneous measurements of shock waves, sono-
luminescence flashes, and high-speed video of cavitation in high-
quality factor resonators at high static pressures,” the 161st meeting
of the Acoustical Society of America, Seattle, WA, 2011.

M.S. HOWE, “The thermo-acoustic Fant equation,” Department of
Mathematics, Keele University, UK, 9 Aug2011.

X. LIN, “Unified model Hamiltonian for conducting polymers,” Uni-
versity of Pennsylvania, Philadelphia, PA, Jul 2011.

E.F. MORGAN, “Measurement, Regulation, and Consequences of the
Local Mechanical Environment in Skeletal Healing,” Sun Valley Work-
shop on Musculoskeletal Biology, Session on “Fracture Healing and
Non-Union,” Aug 2011.

E.F. MORGAN, “Identification of Local Mechanical Stimuli that Regu-
late Skeletal Healing,” Biomethods Boston Conference, Session on
“Methods and Advances in Mechanobiology”, Boston, MA, Jul 2011.

E.F. MORGAN, “Digital Volume Correlation fo Study of the Mechan-
ics of Whole Bones,” Department Seminar, Faculty of Medicine Lyon-
Est, University of Lyon, Lyon, France, Jul 2011.

E.F. MORGAN, “Measurement of the Local Mechanical Environment
of Skeletal Tissues,” Department Seminar, Mechanical and Aerospace
Engineering, University of California San Diego, May 2011.



E.F. MORGAN, “Alterations to Bone Microstructure with Age and Dis-
ease,” Boston Older Adults Independence Claude D. Pepper Center,
Boston Medical Center, Mar 2011.

E.F. MORGAN, “Full-Field Measurement of Tissue Motion, Deforma-
tion, and Failure,” Department Seminar, Orthopaedic Surgery, Univer-
sity of California San Diego, CA, Feb 2011.

E.F. MORGAN, “Regulation of Skeletal Healing by Mechanical Fac-
tors,” Rheumatology, Allergy, and Immunology Seminar Series
(RAISS), University of California San Diego, Jan 2011.

U.B. PAL, “Novel Large Scale Rapid Response Energy Storage System
for Addressing Intermittency in Electric Power Generation and Use,”
ARPA-E, Washington, DC, Mar 2011.

H.S. PARK, “Computational Modeling of Surface Effects on Mechani-
cal and Electromechanical Phenomena in Nanomaterials,” Massachu-
setts Institute of Technology, Cambridge, MA, Oct 2011.

H.S. PARK, “Mechanics of Crystalline Nanowires,” Notre Dame Uni-
versity, Dec 2011.

H.S. PARK, “Multiscale, Finite Element Modeling of Surface Effects
on Nanomaterials,” 6th MIT Conference on Computational Mechan-
ics, Cambridge, MA, Jun 2011.

H.S. PARK and M. Devel, “A Multiscale Formulation for the Elec-
tromechanical Behavior of Nanomaterials,” 6th MIT Conference on
Computational Mechanics, Cambridge, MA, Jun 2011.

H.S. PARK and M. Devel, “A Multiscale Formulation for the Electro-
mechanical Behavior of Nanomaterials,” USNCCM, Minneapolis, Jul
2011.

H.S. PARK, G. Yun, P. Cao, J.A. Zimmerman, and T.J. Delph, “Nonlo-
cal Instability Analysis of FCC Bulk and (100) Surfaces Under Uniaxial
Stretching,” SES 2011, Evanston, IL, Oct 2011.

H.S. PARK and M. Devel, “A Multiscale Formulation for the Electro-
mechanical Behavior of Nanomaterials,” SES 2011, Evanston, IL, Oct
2011.

H.S. PARK, Z. Suo, J. Zhou and P.A. Klein, “A Dynamic Finite Element
Formulation for the Inhomogeneous Deformation of Dielectric Elas-
tomers,” ASME IMECE, Denver, Nov 2011.

H.S. PARK and M. Devel, “A Multiscale Formulation for the Electro-
mechanical Behavior of Nanomaterials,” ASME IMECE, Denver, CO,
Nov 2011.

H.S. PARK, P. Cao, G. Yun, J.A. Zimmerman and T.J. Delph, “Nonlocal
Instability Analysis of FCC Bulk and Surfaces Under Uniaxial Stretch-
ing,” ASME IMECE, Denver, CO, Nov 2011.

T.J. Delph, J.A. Zimmerman, H.S. PARK and P. Cao, “Time and Rate-
Dependence of Defect Nucleation in Crystalline Solids: the Transition
State Theory Approach,” USNCCM 2011, Minneapolis, MN, Jul 2011.

T. PORTER, “Harnessing the power of bubbles in biomedical ultra-
sound,” Department of Mechanical Engineering, University of Texas
at Austin, 23 Sep 2011.

T. PORTER, “Biomedical Acoustics: Making a Quantum Leap in Medi-
cine,” Annual Meeting of the National Society of Black Physicists/Na-
tional Society of Hispanic Physicists, Austin, TX, 22 Sep 2011.

T. PORTER, “Biomedical Acoustics: Making a Quantum Leap in Medi-
cine,” 161st meeting of the Acoustical Society of America, Seattle,
WA, 23-27 May 2011.

T. PORTER, “Stimuli-responsive colloidal particles for diagnostic and
therapeutic applications,” Department of Bioengineering, University
of Washington, Seattle, WA, 26 May 2011.

T. PORTER, “Coating microbubbles with lipids: Introducing nonlin-
earity into a linear system,” Department of Physics, Harvard Univer-
sity, 19 Jan 2011.

T. PORTER, “Acoustic stimulation of nanoparticles for image-guided
therapeutic applications,” Department of Pharmaceutical Sciences,
Northeastern University, Boston, MA, 4 Nov 2011.

TW. Murray, H. Ju, J.R. Mclaughlan, and R.A. ROY, “Nanoparticle
targeted laser ultrasonic cavitation for imaging and therapy,” the
International Conference on Photoacoustic and Photothermal Phe-
nomena, Merida, Mexico, Nov 2011.

R.A. ROY “ASA Tutorial Lecture: The physics of biomedical imaging
and therapy by interacting light and sound,” Interdisplinary Tutorial
Lecture presented at the 161st Meeting of the Acoustical Society of
America, Seattle, WA, 23-27 May 2011.

R.A. ROY, P. Lai, J.R. McLaughlan, A.B. Draudt, R.O. Cleveland. R.O.,
and TW. Murray, “Imaging and monitoring non-cavitating focused
ultrasound lesions using light and sound,” the 161st Meeting of the
Acoustical Society of America, Seattle, WA, 23-27 May 2011.

R.A. ROY, R.O. Cleveland, R.G. Holt, P\V. Chitnis, N.J. Manzi, C.E. Or-
monde, Q. Wang, M. Wendel, and B. Riemer, “Cavitation inception
and damage in liquid mercury exposed to a high-energy pulsed pro-
ton beam,” the 161st Meeting of the Acoustical Society of America,
Seattle, WA, 23-27 May 2011.

R.A. ROY, J.R. Mclaughlan, and TW. Murray, “Enhancing targeted
focused ultrasound therapy using light, sound, and nanoparticles,”
the 161st Meeting of the Acoustical Society of America, Seattle, WA,
23-27 May 2011.

R.A. ROY, “Augmenting biomedical imaging using the interaction of
light and sound,” Physics Colloquium, University of Maine, Orono,
ME, Mar 2011.

V.K. SARIN, “CVD - Nano Structures,” UTC Seminar Series, Barcelona,
Spain, Jun 2011.

V.K. SARIN, “Use of CVD in Modern Technology,” seminar IITB, Mum-
bai, India, Jan 2011.

A.J. SCHMIDT, “Limits of Thermoreflectance for Thermal Measure-
ment,” American Society of Mechanical Engineers IMECE2011-65840,
Denver, CO, 15 Nov 2011.

M.F. SCHNEIDER, “From Physical State to Biological Function,” Tran-

sitions at the Soft Interface and its Potential to Regulate Biology,
Miinchen, Germany, Apr 2011.
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M.F. SCHNEIDER, “From State to Function, Microfluidics, the Physics
of blood and transitions in soft interfaces Bayreuth,” Germany Jun
2011.

M.F. SCHNEIDER, “Microfluidics, the Physics of blood and transitions
in soft interfaces,” Zweibruecken, Germany, Jun 2011.

M.F. SCHNEIDER, “Einstein at the interface: How biological function
arises from the second law,” Weimar, Germany, Jul 2011.

X. ZHANG, “MEMS and Metamaterials: A Perfect Marriage at Tera-
hertz Frequencies,” Department of Physics and Astronomy, Univer-
sity of Texas at San Antonio, 8 Apr 2011.

X. ZHANG, “Spying on Cells: Polymeric Micro/Nanosystem for Cel-
lular Force Measurement,” Department of Biomedical Engineering,
Syracuse University, 21 Oct 2011.

X. ZHANG, “Metamaterial Enhanced MEMS for Terahertz Technol-
ogy,” Department of Mechanical Engineering, University of Toronto,
18 Nov 2011.

X. ZHANG, “Opto-Mechanical Platforms for Cell Force Study,” MRS
Fall Meeting, Boston, MA, 29 Nov 2011.

Y. ZHANG, “Mechanobiological Study of Extracellular Matrix Me-
chanics,” Department of Mechanical Engineering, University of Ari-
zona, Mar 2011.

Y. ZHANG, “Mechanobiological Study of Extracellular Matrix Me-

chanics,” Department of Mechanical Engineering, University of Illi-
nois — Urbana Champaign, Mar 2011.
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M.F. SCHNEIDER, “Einstein at the Interface: Flat Microfluidics, Blood
Clotting and How the Physical State Regulates Biological Function,”
Basel, Switzerland, Jun 2011.

P. VAKILI, “Variance Reduction for Monte Carlo via Information Stor-
age and Reuse,” Department of Mathematics, Boston University, Nov
2011.

V. YAKHOT, “Short-time behavior of turbulence models,” EXA Corp,
Burlington, MA, May 2011.

Above PhD student Chris Stockbridge in Precision Engineering Laboratory.

Y. ZHANG, “Mechanobiological Study of Extracellular Matrix Me-
chanics,” Department of Mechanical and Industrial Engineering,
Northeastern University, Mar 2011.

Y. ZHANG, “The Importance of Elastin to the Mechanics of Ar-
tery,” Department of Mechanical Engineering, University of Washing-
ton, Apr 2011.

Y. ZHANG, “The Importance of Elastin to the Mechanics of Ar-
tery,” Department of Materials Science and Engineering, Massachu-
setts Institute of Technology, Apr 2011.

Y. ZHANG, “The Importance of Elastin to the Mechanics of Artery,”
School of Engineering, Solid Mechanics Seminar, Brown University,
May 2011.

Y. ZHANG, “Mechanobiological Study of Extracellular Matrix Me-
chanics,” Department of Environmental Health, Harvard School of
Public Health, May 2011.

Y. ZHANG, “An Integrative Multi-Scale Model of Extracellular Matrix
Mechanics in Vascular Remodeling,” NIH Multiscale Modeling (MSM)
Consortium Meeting, Oct 2011.
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P. Huang and S.B. ANDERSSON, “Generating images from non-
raster data,” American Control Conference, pp. 2246-2251, 30 Jun
2011.

M. Lahijanian, S.B. ANDERSSON, and C. BELTA, “Controlling an
MDP from a PCTL specification,” American Control Conference, pp.
311-316, 29 Jun 2011.

A.l. Medina Ayala, S.B. ANDERSSON, and C. BELTA, “Temporal
Logic Control in Dynamic Environments with Probabilistic Satisfac-
tion Guarantees,” IROS, San Francisco, 2011.

M. Lahijanian, S.B. ANDERSSON, and C. BELTA, “Control of Markov
Decision Processes from PCTL specifications,” American Control
Conference (ACC), San Francisco, CA, 2011.

A.M. Ayala, S.B. ANDERSSON, and C. BELTA, “Temporal logic
control in dynamic environments with probabilistic satisfaction
guarantees,” IEEE/RSJ International Conference on Intelligent Robots
and Systems, pp. 3108-3113, 28 Sep2011.

P.I. Chang and S.B. ANDERSSON, “Probabilistic bounds for com-
plete scanning in non-raster atomic force microscopy,” IEEE Confer-
ence on Decision and Control, pp. 6278-6283, 2011.

Z.Shen and S.B. ANDERSSON, “3-D tracking of fluorescent
nanoparticles in a confocal microscope,” IEEE Conference on Deci-
sion and Control, pp. 5856-5861, 2011, 14 Dec 2011.

R. Yokota and L.A. BARBA, “Parameter tuning of a hybrid treecode-
FMM on GPUs”,. In CACHES’11: Characterizing Applications for Het-
erogeneous Exascale Systems, at the 25th International Conference
on Supercomputing (ACM/SIGARCH), Tucson, Arizona, 31 May — 4
Jun 2011.

R. Yokota, and L.A. BARBA, “Fast multipole method vs. spectral
methods for the simulation of isotropic turbulence on GPUs,” 23rd
International Conference on Parallel Computational Fluid Dynamics,
ParCFD’11, Barcelona, Spain, 16-20 May 2011.

S.K Layton, A. Krishnan, and L.A. BARBA, “culBM—A GPU acceler-
ated immersed boundary method”, 23rd International Conference
on Parallel Computational Fluid Dynamics, ParCFD’11, Barcelona,
Spain, 16—-20 May 2011.

J.F. Dord, P.E. BARBONE, and A.A. Oberai, “Contrast preserving
regularizations for biomechanical images,” Applied Inverse Problems
Conference, Texas A&M University, College Station, 23—-27 May
2011.

P.E. BARBONE, G.R. Feij'oo, and A.A. Oberai, “Krylov methods in
inverse scattering and imaging,” 162nd Meeting of the Acoustical
Society of America, San Diego, California, 31 Oct—4 Nov 2011.

S.W. Shore, P.E. BARBONE, and E.F. MORGAN, “Load and boundary
requirements for transversely isotropic elasticity imaging,” Summer
Bioengineering Conference SBC 2011 Farmington, Pennsylvania,
22-25 Jun 2011.

A.A. Oberai, P.E. BARBONE, R. Leiderman, S. Goenezen ,and J.
Dord, “Biomechanical Imaging: Inferring Tissue Microstructure and
Pathology,” 2nd International Conference on Mathematical and
Computational Biomedical Engineering - CMBE2011, Washington
D.C., USA, 30 Mar—1 Apr 2011.

S. Goenezen, J. Dord, P.E. BARBONE, and A.A. Oberai, “Quantitative
Nonlinear Elasticity Imaging in Three Dimensions,” IEEE International
Ultrasonics Symposium 2011 (IUS 2011), Caribe Royale, Orlando,
Florida, 18-21 Oct 2011.

Y. Zhang, A.A. Oberai, P.E. BARBONE, and I. Harari, “A direct varia-
tional algorithm for solution of the time-harmonic viscoelastic in-
verse problem,” International Tissue Elasticity Conference, Arlington,
Texas, 12—15 Oct 2011.

E. Rodrigues Ferreira, U. Albocher, | Harari, A.A. Oberai, P.E. BAR-
BONE, “Data requirements for linear and nonlinear elastic modulus
reconstruction in two and three dimensions,” International Tissue
Elasticity Conference, Arlington, Texas, 12—-15 Oct 2011.

E Rodrigues Ferreira, S. Goenezen,P.E. BARBONE, A.A. Oberai,
“Development of a new microstructure-based constitutive model for
healthy and cancerous tissue,” International Tissue Elasticity Confer-
ence, Arlington, Texas, 12—15 Oct 2011.

A.l. Hussein, P.E. BARBONE, and E.F. MORGAN, “Digital volume
correlation for study of the mechanics of whole bones,” IUTAM,
IUTAM Symposium on Full-field Measurements and Identification in
Solid Mechanics, Cachan, France, 4-8 Jul 2011.

S. Goenezen, A.A. Oberai, J. Dord, Z. Sink, and P.E. BARBONE,
“Nonlinear Elasticity Imaging,” 2011 IEEE 37th Annual Northeast
Bioengineering Conference (NEBEC), RPI, Troy, NY, 1-3 Apr 2011.

S.N. BASU, “Direct Measurement of Oxygen Tracer Diffusion of Het-
eroepitaxial La0.85r0.2Mn0O3 Cathode Material,” The Electrochemi-
cal Society Meeting, Montreal, Canada, 2 May 2011.

S.N. BASU, “Hard X-Ray Fluorescence Measurements of heteroepi-
taxial solid oxide fuel cell cathode materials,” The Electrochemical
Society Meeting, Boston, MA, 11 Oct 2011.

S.N. BASU, “Hard X-Ray Fluorescence Measurements of hetero-
epitaxial solid oxide fuel cell cathode materials,” presented at the
Materials Research Society Meeting, Boston, MA, 28 Nov 2011.

S.N. BASU, “Study of an Innovative Energy Storage and Recovery
System based on the W/WO3 Oxidoreduction Reaction,” The Elec-
trochemical Society Meeting, Boston, MA, 11 Oct 2011.

S.N. BASU, “Comparison of Mechanism of Oxygen Reduction Kinet-
ics of La0.85Ca0.15Mn03 and La0.65r0.4C00.2Fe0.803 Cathodes,”
The Electrochemical Society Meeting, Boston, MA, 11 Oct 2011.

S.N. BASU, “Solid Oxide Membrane Process for Solar Grade Silicon

Production Directly from Silicon Dioxide”, The Electrochemical Soci-
ety Meeting, Boston, MA, 11 Oct 2011.
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S.N. BASU, “Plasma spray control design for achieving TBC produc-
tion and coating quality objectives”, The ITSC 2011 International
Thermal Spray Conference, Hamburg, Germany, 27-29 Sep 2011.

M. Kloetzer, X.C. Ding, and C. BELTA, “Multi-robot deployment
from LTL specifications with reduced communication,” CDC 2011,
Orlando, FL, 2011.

R.M. Estanjini, X.C. Ding, M. Lahijanian, C. BELTA, and I. Paschalidis,
“Least Squares Temporal Difference Actor-Critic Methods with Ap-
plications to Robot Motion Control,” CDC 2011, Orlando, FL, 2011.

N. Cooper, C. BELTA, and A. Julius, “Genetic Regulatory Network
Identification Using Multivariate Monotone Functions,” CDC 2011,
Orlando, FL, 2011.

X.C. Ding, S.L. Smith, C. BELTA, and D. Rus, “MDP Optimal Control
under Temporal Logic Constraints,” CDC 2011, Orlando, FL, 2011.

B. Yordanov and C. BELTA, “A Formal Verification Approach to the
Design of Synthetic Gene Networks, CDC 2011, Orlando, FL, 2011.

G. Richard, H.J. Chang, I. Cizelj, C. BELTA, A. Julius, and S. Amar,
“Integration of large-scale metabolic, signaling, and gene regula-
tory networks with application to infection responses,” CDC 2011,
Orlando, FL, 2011.

Y. Chen, X.C. Ding, and C. BELTA, “Synthesis of Distributed Control
and Communication Schemes from Global LTL Specifications,” CDC
2011, Orlando, FL, 2011.

A. Ulusoy, S.L. Smith, X.C. Ding, C. BELTA, and D. Rus, “Optimal
Multi-Robot Path Planning with Temporal Logic Constraints,” IROS,
San Francisco, 2011.

H.J. Chang, G. Richard, A. Julius, C. BELTA, and S. Amar, “An Applica-
tion of Monotone Functions Decomposition to the Reconstruction
of Gene Regulatory Networks,” 33rd Annual International IEEE EMBS
Conference, Boston, MA, 2011.

A. Julius and C. BELTA, “Genetic Regulatory Network Identification
Using Monotone Functions Decomposition,” 18th IFAC World Con-
gress, Milan, Italy, 2011.

I. Cizelj, X.C. Ding, M. Lahijanian, A. Pinto, and C. BELTA, “Probabi-
listically Safe Vehicle Control in a Hostile Environment,” 18th IFAC
World Congress, Milan, Italy, 2011.

X.C. Ding, S.L. Smith, C. BELTA, and D. Rus, “LTL Control in Uncertain
Environments with Probabilistic Satisfaction Guarantees,” 18th IFAC
World Congress, Milan, Italy, 2011.

Y. Zhou, T. BIFANO, and C. Lin, “Adaptive optics two-photon scan-
ning laser fluorescence microscopy,” MEMS Adaptive Optics V, San
Francisco, CA, SPIE, [7931], H1-8, 2011.

Y. Lu, S.M. Hoffman, C.R. Stockbridge, A.P. LeGendre, J.B. Stewart,
and T. BIFANO, “Polymorphic optical zoom with MEMS DMs,”
MEMS adaptive Optics V, San Francisco, CA, SPIE, 7931, D1-7, 2011.

M.N. Horenstein, R. Sumner, P. Miller, T. BIFANO, J. Stewart, and S.
Cornelissen, “Ultra-low-power multiplexed electronic driver for high
resolution deformable mirror systems,” NOEMS and Minaturized
Systems X, San Francisco, CA, SPIE, [7930], M1-8, 2011.
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P.A. Ruiz, J.M. Foster, A. Rudkevich, and M.C. CARAMANIS, “On
Fast Transmission Topology Control Heuristics”, Proceedings, of the
2011 IEEE PES General Meeting, Detroit, Michigan, 26—29 July 2011.

M.C. CARAMANIS and J.M. Foster, “Uniform and Complex Bids for
Demand Response and Wind Generation Scheduling in Multi-Period
Linked Transmission and Distribution Markets,” the Proceedings of
the 50th CDC, December 2011.

Y.C. Paschalidis, B. Li, and M.C. CARAMANIS, “Market-Based
Mechanism for Providing Demand-Side Regulation Service Reserves”
the Proceedings of the 50th CDC, December 2011.

J

J.M. Foster, P.A. Ruiz, A. Rudkevich and M.C. CARAMANIS,
“Economic and Corrective Applications of Tractable Transmission
Topology Control,” Proceedings, 49th annual Allerton Conference on
Communication, Control and Computing, 27-30 Sep 2011.

W.M. CAREY and A.D. PIERCE, “Sonic speed estimates for muddy
sediments with plausible microbubble distributions,” 162st Meeting
of the Acoustical Society of America, Session UWAS5: Underwa-

ter Acoustics, Paper 49UWa5. Acoustical Society of America, doi:
10.1121/1.3693533, San Diego, California, 3 Nov 2011.

W.M. CAREY and A.D. PIERCE, “Sonic speed estimates for muddy
sediments with plausible microbubble distributions,” 161st Meeting
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RESEARCH LABORATORIES

Advanced Materials Process Control Lab
MICHAEL GEVELBER

The primary re-
search focus of
the  Advanced
Materials  Pro-
cess Control
Laboratory is to
apply a systems-
based approach
to improving
material processing capabilities. Research projects involve an inte-
grated effort of physical modeling, sensor development, system de-
sign, and control development.

Current projects include work on plasma deposition for protective
coatings, crystal growth for electronic applications, and chemical va-
por deposition. An experimental CVD system has been developed for
implementing real-time control. A microbalance is used to measure
growth rates in situ, and parallel DSP boards are used for data analy-
sis and control. Related research includes development of analysis
methods for identifying fundamental process constraints, as well as
development of advanced sensors and observers to infer the process
state.

Biomedical Microdevices and Microenvironments
CATHERINE KLAPPERICH

The Biomedical
Microdevices
and Microenvi-
ronments labo-
ratory is focused
on materials
research activi-
ties in the broad
areas of tissue
! engineering and
biomedical device design. The laboratory is equipped for polymer
and hydrogel synthesis, microfluidic device rapid prototyping, fab-
rication of tissue engineering scaffold materials, molecular analysis,
and tissue culture. It houses a dynamic mechanical analyzer for time
and temperature sensitive testing of gel and polymer macroscale me-
chanical properties.

This facility is a fully functional laboratory for integrated mechani-
cal, chemical, and biological testing of biomaterials. The laboratory is
adjacent to the shared bio-micro/nanofabrication center. This clean-
room contains a mask aligner, AFM, DekTak Profilometer, e-beam
evaporator, and a spin coater. The lab also maintains a Hysitron Tribo-
scope Nanoindentation Instrument located in the Low Vibration Area
of the Photonics Center. Laboratory projects include experiments and
modeling of the contact problem for nanoscale probes on soft hy-
drated biomaterials, cell-biomaterial interactions in tissue engineer-
ing materials, and diagnostic microfluidic device design.

Biomedical Ultrasonics Lab
R.GLYNN HOLT, TYRONE PORTER, RON ROY

This laboratory is
equipped for wet and dry
experiments supporting a
broad spectrum of ultra-
sound research, includ-
ing nonlinear acoustics,
bubble-related  physical
and biomedical acoustics,
therapeutic  ultrasound,
acoustic cavitation, and
transduction. There are two fully instrumented ultrasonic scan tanks
with computer-controlled positioners. One is for research into high-
intensity-focused ultrasound for surgery and the other contains a
peizo-electric array with 170 elements capable of generating intense
shock waves for research in lithotripsy. The lab has a scanning acous-
tic microscope (SAM) that can employ ultrasound pulses with fre-
quencies up to 150 MHz for imaging samples. The lab is well stocked
with general-purpose test and measurement equipment such as
function generators, multimeters, power amplifiers, preamps, analog
and digital oscilloscopes. The lab is equipped with a full-size fume
hood, a water purification system, and various instruments for fluid
and biomaterial control, processing, and measurement.

Control in Nanoscale Systems
SEAN ANDERSSON

Andersson’s research
group uses this facility to
develop and apply new
techniques for the study
of dynamics in nanoscale
systems. Advanced sys-
tems and control meth-
ods are used to design
and analyze algorithms
which offer extremely
high spatial and temporal resolution. The target systems lie primar-
ily in the realm of single molecules and molecular systems. The lab
includes an optical microscope, a nanopositioning stage, a homebuilt
confocal microscope, and laser excitation sources.

Fabrication Lab

JOE ESTANO

The Fabrication Laboratory helps support the overall research mis-
sion of the department by fabricating instrumentation and compo-
nents for research use. Currently, the major machinery in the labo-
ratory consists of 3 Sharp end mills with CNC control systems, two
Sharp lathes, a band saw, drill presses, a table saw, a grinder and
sander, and miscellaneous hand tools. The laboratory occupies 1305
sq. ft. in two adjacent rooms. Its operation is under the supervision
of the department’s laboratory supervisor and laboratory engineer.
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Green Manufacturing Laboratory
SRIKANTH GOPALAN

Research in the Green
Manufacturing  Labo-
ratory focuses on en-
vironmentally benign
power generation tech-
nologies such as solid
oxide fuel cells (SOFCs).
They explore the mate-
rial science and elec-
trochemistry of SOFCs
using tools such as impedance spectroscopy, galvanostats and po-
tentiostats. Studies in this lab include measurement of the rates of
charge transfer reactions that occur at the interfaces of solid state
electrochemical devices, exploration of new materials and processes
and modeling of the transport phenomena that occur in such devic-
es. In this lab, research is also conducted on ceramic gas separation
membranes for the separation of industrially important gases such as
oxygen and hydrogen.

Ongoing projects conducted in close collaboration with industrial
partners include the development of electrode and electrolyte ma-
terials for lower operating temperature SOFCs and the development
of mixed ionic and electronic conducting materials for separation
of hydrogen. The laboratory is equipped with a Perkin Elmer 263 A
Potentiostat/Galvanostat used for characterization of electrochemi-
cal systems such as fuel cells, ceramic gas separation membranes,
batteries and sensors, a Horiba 910 particle size analyzer capable of
obtaining particle size distributions of powders in the range of 0.01
microns to 1 mm using light scattering technique, a Solartron 1255
Frequency Response Analyzer (FRA) used for AC impedance spectros-
copy, high temperature furnaces that can operate up to 1700°C, and
a Spex 8000 mill capable of producing sub-micron particles for use
in solid state electrodes by high-energy ball milling in a very short
period of time.

High Temperature Materials Processing Laboratory
UDAY PAL

The High Temperature Materials Processing Laboratory is completely
equipped for studying most high-temperature chemical and elec-
trochemical processes involving metals and ceramics. It includes
several high-temperature furnaces, residual gas analyzers, CO/CO2
analyzers, potentiostats, impedance analyzers, state-of-the-art ther-
mogravimetric Cahn Balance, high precision power supplies capable
of operating under constant current/voltage mode, viscometers,
state-of-the-art data acquisition systems, powder processing facility,
and fuel cell test stations.

The laboratory currently supports the following research programs:
green electrochemical synthesis of high-energy content metals such
as magnesium, titanium, calcium, and tantalum, novel materials pro-
cessing for hydrogen storage, membrane technology for hydrogen
production and separation, hybrid one-step processing of solid oxide
fuel cells, and materials for intermediate temperature solid oxide fuel
cells.
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High Temperature Oxidation Laboratory

SOUMENDRA BASU

The research focus is to investigate high-temperature oxidation be-
havior of materials by exposing metal and ceramic samples to cor-
rosive atmospheres containing oxygen and sulfur at elevated tem-
peratures up to 1,600°C. The laboratory is equipped with a Cahn
(thermogravimetric) balance and a Mettler microbalance for weight
gain measurements, as well as an apparatus for oxidation in O-18
atmospheres, in order to determine oxidation mechanisms.

Hybrid and Networked Systems (HyNeSs) Laboratory
CALIN BELTA

Belta’s research group is
interested in phenomena

that occur when continu-
ous dynamics, described
by systems of differential
equations, are combined
with discrete dynamics,
modelled as automata or
state transition graphs.
Such systems are called
hybrid, and examples range from man-made systems such as mobile
robots, to naturally occurring systems such as biochemical networks,
where the continuous dynamics of metabolic processes is regulated
by the logic of gene expression. The approach to the analysis and
control of such systems combines concepts and tools from com-
puter science and control theory. The current application areas are
networked mobile robotics, swarming, gene networks, and genome
scale metabolic analysis.

Intelligent Mechatronics
JOHN BAILLIEUL

e N The mission of the Lab-
il P oratory for Intelligent
Mechatronic Systems
(LIMS), formerly called
the BU Robotics Lab, is
to understand the design
and integration of novel
sensing and actuation
technologies for a wide
variety of control applica-
tions. The Lab is particularly interested in active materials exploiting
electrostrictive and magnetostrictive effects, as well as the rapidly
growing variety of silicon-based microelectro-mechanical (MEMs)
devices. Incorporating these into actuator and sensor arrays, the
LIMS studies mechatronic systems in which global dynamical effects
are achieved through the aggregation of distributed parallel local ac-
tions. Control of pattern formation in multiagent systems in which
band limited communication channels mediate real-time data-flow
between sensor and actuator arrays is central to the research. Appli-
cations of interest include fluid structure interactions, robotic system
interactions with fluids and elastic solids, microelectromechanisms,
rotating shafts, and turbine dynamics.




Interfacial Fluid Dynamics Laboratory

JAMES BIRD

Bird’s research group, located in the Interfacial Fluid Dynamics Labo-
ratory, investigates a variety of phenomena that are dominated by
interfacial forces, such as surface tension. These projects range
from measuring the drainage and rupture of bubbles to modeling
how oil flows through porous rock. Because these phenomena are
often counter-intuitive, the group’s approach is to combine care-
fully controlled bench-top experiments with theoretical modeling.
Experimental techniques include interferometry, microfluidics, and
high-speed photography. The new physical insights gained from
these projects can be applied to problems in manufacturing (e.g.
controlling the degassing of bubbles in molten glass), energy (e.g.
determining how best to extract oil from porous reservoirs), and the
environment (e.g. reducing uncertainty in climate models by better
characterizing marine aerosol production).

Laser Acoustics Laboratory
RONALD A. ROY

Professor Ronald A. Roy’s Laser
Acoustics  Laboratory supports
research in the nondestructive
characterization of conventional
and biological materials. Current
research projects include the de-
velopment of acousto-optic imag-
ing systems for the detection of
abnormalities deep within biologi-
cal tissues, the study of light and
sound interaction with nanopar-
ticles with potential applications
in tissue imaging and therapy, and
the development of full-field tech-
niques for the characterization
of arrays of nanostructures. The
laboratory houses a variety of ul-
trasonic imaging and optical equipment.

Lab for Microsystems Technology

XIN ZHANG
The Laboratory
for Microsys-
tems Technol-

ogy (LMST) is
dedicated to in-
terdisciplinary re-
search in the de-
sign, fabrication,
characterization,
: packaging, and
i e . - " operation of Mi-
croelectromechanical Systems (MEMS) and Nanoelectromechanical
Systems (NEMS). They perform research on MEMS and NEMS. Spe-
cifically, the group is interested in applying materials science, micro/
nanomechanics, and micro/nanomanufacturing technologies to solve
various engineering problems that are motivated by practical applica-
tions in MEMS/NEMS and emerging nanobiotechnologies. LMST is a
Class 1000 cleanroom that provides resources for the design, fabrica-
tion, characterization, and testing of MEMS/NEMS devices. LMST is
also a general biochemistry laboratory that has a strong collaboration
with the Boston University School of Medicine.

Materials Theory Laboratory
XI LIN

The Materials Theory Group
seeks to understand the prop-
erty of materials via model-
ing and simulation. The Group
makes functional ~materials
devices following theoretical
predictions in the Materials
Theory Laboratory.

Multi-robot Systems Laboratory
MAC SCHWAGER

The Multi-robot Systems Lab (MSL) studies strategies for controlling
groups of robots to accomplish useful tasks in a distributed fashion.
Some examples include controlling a team of autonomous helicop-
ters to provide surveillance of an environment, or deploying a group
of autonomous rescue vehicles to locate and retrieve survivors in a
collapsed building. The key difficulty in controlling such systems is
the lack of a centralized coordinating station; the robots must de-
termine their actions in a distributed fashion using the limited in-
formation available to them. The lab uses mathematical tools from
control theory, optimization, and information theory to design and
analyze algorithms for multi-robot systems to perform coordinated
control, sensing, and learning tasks. To test its algorithms, the lab
relies on mathematical proof, verification in computer simulations,
and hardware experiments with robotic platforms. Ultimately, the
Multi-robot Systems Lab seeks to emulate examples of distributed
phenomena that pervade the natural world, such as birds flying in a
flock, colonies of termites building a complex nest structure, or
groups of cells cooperating to make an organism.

Nanomedicine and Medical Acoustics Laboratory
TYRONE PORTER

The Nanomedicine
and Medical Acous-
tics Laboratory aims
at studying the in-
teraction between
ultrasound, tissue,
and biomaterials
and developing new

ultrasound tech-
nologies for medical
applications. Re-

search thrusts in the
Nanomedicine and
Medical Acoustics Lab include the development of temperature- and
pressure-sensitive drug carriers, the formulation and characteriza-
tion of monodisperse ultrasound contrast agents, and the design of
systems to monitor and control bubble-enhanced ultrasound thermal
ablation of solid tumors.
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Nanoscale Energy-Fluids Transport Laboratory
CHUANHUA DUAN

The Nanoscale Energy-Fluids Transport (NEFT) laboratory led by Prof.
Chuanhua Duan focuses on the experimental study of energy and flu-
ids transport in and around nanometer-sized objects with at least one
characteristic dimension below 100 nm. Transport at this nanoscale
benefits from three unique features, including large surface-to-vol-
ume ratio, strong interplay between various surface or interfacial
forces and the relevant length scale comparable to the size of single
biomolecules. These features give rise to unique transport phenome-
na that are not accessible at the bigger length scale. The NEFT lab de-
signs, fabricates and/or synthesizes various confined nanostructure/
devices, including nanopores, nanotubes/nanowires, nanochannels
and mesoporous materials to study these transport phenomena and
explore their novel applications in both bio- and energy-related fields.
The current investigations include: i) exploring anomalous transport
phenomena in 1-D or 2-D confined nanochannels; ii)enhancing ion/
molecule transport in batteries and fuel cells using nanostructured
materials; iii) Improving phase-change heat transfer based on pat-
terned micro/nanostructures; iV) developing new nanofluidic devices
for biomolecule sensing and separation.

Microscopy Laboratory

SOUMENDRA BASU

The Microscopy Laboratory is dedicated to the preparation of elec-
tron transparent specimens for observation in the Transmission Elec-
tron Microscope (TEM). The specimens have to be reduced to a thick-
ness on the order of 100A in order to study atomic arrangements by
high resolution TEM. Equipment available for this purpose includes
a GATAN dimpler and ion-mill, as well as precision grinding and pol-
ishing apparatus. The laboratory is also equipped with a darkroom,
capable of processing TEM negatives and prints.

Multiscale Tissue Biomechanics Laboratory
KATHERINE YANGHANG ZHANG

In the Multiscale
Tissue Biomechan-
ics Lab, K. Zhang’s
research group
integrates  knowl-
edge of biology,
nonlinear solid me-
chanics, and finite
element modeling,
especially of com-
plex materials and
constitutive behav-
ior. Through the
research, the lab
provides insights in understanding the relationship between micro-
scopic biological processes and changes in macroscopic tissue me-
chanics due to diseases, and helps the development of diagnostic,
therapeutic, and pharmaceutical techniques. The Multiscale Tissue
Biomechanics Laboratory was established in 2006 and includes a fully
equipped wet lab and computational facilities for characterization
and modeling of the mechanical behavior of soft biological tissues
and composites at multi-scale.
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Nano Heat Transfer Laboratory
AARON SCHMIDT

The Nano Heat Transfer Lab is focused on nanoscale heat transfer,
ultrafast thermal measurements, and laser-material interaction. The
focus is on the development and application of optical instruments
to study and manipulate energy in solids and liquids from the atomic
scale up to the macroscale. Applications include development of new
materials, solid-state energy conversion, thermal management, new
imaging technolgies, and furthering the fundamental understanding
of nanoscale transport phenomena.

Nanoscale Engineering Laboratory
KAMIL EKINCI

The Nanoscale Engineering Labo-
ratory is used to fabricate nano-
meter scale semiconductor me-
chanical devices using electron
beam lithography, plasma, and
wet etching techniques. After
fabrication, various state-of-the-
art characterization techniques
are employed to study the physi-
cal processes dominant in these
nanomechanical devices. Among
the fundamental phenomena
studied are dissipation, fluctua-
tions, and surface effects at the
nanometer length scales. The
practical aspects of this research
involve the design and fabrica-
tion of ultra-high-speed nano-
mechanical sensors and development of surface nano-engineering
techniques for improved device characteristics.

Orthopaedic and Developmental Biomechanics Laboratory
ELISE MORGAN

Morgan’s research group uses experimental and computational
methods to explore the relationships between structure and me-
chanical function of biological tissues at multiple length scales in the
Orthopaedic and Developmental Biomechanics Lab. Current research
projects include quantification of physiological loading conditions,
3-D visualization and prediction of spine fractures, and the effects of
mechanical stimulation on joint and articular cartilage development.
The laboratory houses a biaxial (axial-torsional) servohydraulic mate-
rials testing system with a variety of extensometers and load cells, a
miniature torsional testing system, two micro-computed tomography
systems, a multi-channel signal conditional and amplification system,
an X-ray cabinet, and various cutting tools including a sledge micro-
tome and low-speed wafering saw.



Physical Acoustics Laboratory
R. GLYNN HOLT

= | The interaction
of sound with
fluids, especially
those with free
surfaces, is at the
heart of the work
in the Physical
Acoustics  Lab.
The coupling of
sound to interfa-
cial motion leads
to a variety of
interesting phenomena involving free surfaces, bubbles and drops.
Many of these phenomena have surprising practical applications.

In one externally funded project, the group is investigating the col-
lective collapse of cavitation clusters in high-static-pressure liquids.
High-power pulsed laser beam arrays are utilized to control cluster
nucleation and investigate the onset of collective bubble effects in
high-pressure spherical resonators. Understanding the physics of
collective cluster collapse will lead to applications involving high-
temperature and high-pressure reactions.

In another project, in collaboration with a biomedical device com-
pany, ultrasonic acoustic levitation is being used as a technique
for investigating the rheology of blood clots. The uniqueness of
this non-contact method allows the determination of the intrin-
sic strength of clots as a function of a variety of control factors, in
turn allowing medical device designers to more effectively break up
clots. Two other projects are investigating the unique properties of
acoustically-driven nonlinear parametric instability waves known as
Faraday waves. These waves spontaneously form patterns, and effi-
ciently focus vibrational energy at a free surface. Efforts are directed
at investigating pattern freezing as an alternative to traditional time-
consuming approaches, and towards understanding Faraday waves
in periodic structures.

Powder Metallurgy & X-ray Laboratory
VINOD SARIN

The Powder Metallurgy & X-ray Laboratory is equipped to batch,
process, and densify a wide variety of materials. Particle size reduc-

tion and uniform mixing are essential in any powder preparation. In
addition to a 500cc capacity attritor mill for processing small pow-
der batches, an extensive selection of ball mill sizes and a variety
of milling media, including silicon nitride and titanium carbide, are
available. Dies and presses for powder compaction and component
development have been established. Consolidation and sintering
capabilities include vacuum, over pressure, and hot pressing up to
25,000 KgF and temperatures in excess of 2,400°C. These capabilities
make the powder processing laboratory uniquely equipped for de-
veloping high temperature monolithic and composite materials. The
laboratory is also equipped with a Bruker D8 Focus diffractometer
with independent theta and two theta axis with copper radiation.
This unit extends the laboratory’s capability to perform single crys-
tal back reflection Laue studies for crystal orientation. The standard
detector is the scintillation counter, with high dynamic range and
low internal background. In addition, several Debye Scherrer powder
cameras are available.

Precision Engineering Laboratory
TOM BIFANO

The Precision Engineering Re-
search Laboratory (PERL) is home
to an active program in Micro-
electromechanical Systems
(MEMS) research. In MEMS,
the tools that emerged from
the semiconductor manufac-
turing revolution are employed
to design and build electronic,
mechanical, and optical devices
whose dimensions are measured
in nanometers and micrometers.
Like their microelectronic coun-
terparts, MEMS devices can be
made extremely small and in
great numbers economically. The
research program at PERL focus-
es on Optical MEMS systems—
electromechanical devices to improve the performance of imaging
and communication systems. One of the more successful outcomes
of this research has been the design, fabrication, and testing of a new
class of micromirror array that can be used to improve the resolution
of microscopes, telescopes, and biomedical instruments.

Undergraduate Machining Laboratory

BOB SJOSTROM

This lab is used to prototype manufacturing projects, and provides
fundamental engineering research support. The lab emphasizes
modern processing machinery and manufacturing aids such as com-
puter-aided design and computer-aided manufacturing (CAD/CAM).
This lab is used for demonstration and projects in several manufac-
turing courses for carrying out milling, cutting, and drilling of differ-
ent materials. This state-of-the-art shop is equipped with a HAAS VF2
Vertical Machining Center, 2 Sharp 1224 Vertical Machining Centers,
an OKUMA LB 15 CNC 12 Station Turret Lathe, a FANUC TAPE CUT
WO Wire EDM, a HARDINGE HLV-H Toolroom Lathe, a Sharp SG618
Surface Grinder, 2 BRIDGEPORT vertical mills, a LEBLOND 16” engine
lathe, 3 BRIDGEPORT Series I-CNC vertical mills w/Anilam Controls, a
GROB vertical band saw, a CLAUSING-COLCHESTER 15” engine lathe,
a KEARNEY TRECKER horizontal mill, and a RUEMELIN sand blaster.
The lab also has 2 computer stations using Virtual Gibbs Cad Cam,
Delcam’s ArtCam, and Solid Works software.

Vibrations Laboratory

J.GREGORY McDANIEL

The Vibrations Labo-
ratory offers a full
suite of sensors, in-
strumentation, and
software necessary
to research the vi-
brations of complex
structures and tech-
nologies that reduce
vibration and noise.
One area of current
interest is the spatial mapping of energy removal by damping treat-
ments in order to better design damping treatments for complex
structures. Another area is the mitigation of automotive brake squeal.

=
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AFFILIATED RESEARCH CENTERS

Center for BioDynamics (CBD)

(CBD)

The Center for Biodynam-
ics (CBD) is a multidisci-
plinary, interdepartmental
center, which strives to
advance training and re-
search between dynamical
systems, biology, and engineering. The CBD trains undergraduates,
graduate students, and postdoctoral fellows in leading techniques
from these disciplines. The CBD emphasizes the integration of re-
search and education, as well as the vertical integration of students
and mentors at all levels within Boston University. Training is often
done through involvement in cross-disciplinary collaborations and
co-mentored projects.

Fraunhofer Center for Manufacturing Innovation

Z Fraunhofer

USA

The Fraunhofer USA Cen-
ter for Manufacturing In-
novation (FHCMI) provides
product development as-
sistance and manufactur-
ing solutions to local and international industry. They work with their-
clients to develop new technologies, improve current manufacturing
operations and, based on their global view, benchmark against the
world’s best practices. Their unique ability to access a global research
base and their own vast experience give their clients an unparalleled
advantage.

Fraunhofer has been bridging the gap between academic research
and industrial needs for more than 50 years. It is Europe’s largest
R&D organization spanning over fifty locations across Europe, Asia
and North America; and includes an annual client base of more than
three thousand corporations.

The model is very simple: Fraunhofer Institutes work with industry
and universities to scale up cutting edge research into real working
technologies on an industrial time table. Their engineering leads to
the development of advanced machinery and processes for a variety
of applications. These range from submicron precision assembly for
the photonics, biotech and semiconductor industries, to high volume
manufacture of consumer products.

Photonics Center
To help industry bridge the
gap between basic research

The Boston University %
(< OtO?IC and practical application,
center Boston University launched

the Photonics Center in 1994 with $29 million in seed funding from
the federal government. The center is now forging true business part-
nerships in which companies draw on the University’s exceptional
expertise and resources in engineering, science, medicine, and man-
agement to build actual product prototypes and spawn a growing
stream of new companies.

The Photonics Center is a bold new model for university-industry col-
laboration. It has been established to work directly with investors and

72 www.bu.edu/me/

industrial partners to turn emerging concepts in photonics technol-
ogy into commercial products. The Center is staffed and equipped to
help industry partners reduce the technical and financial risk involved
in developing new ideas, refining them in laboratory, building work-
ing prototypes, and starting up companies. To date the Center has
forged joint ventures with a numerous companies to develop new
products in data storage, environmental monitoring, optoelectronics,
and biotechnology.

Center for Subsurface Sensing and Imaging Systems (CenSSIS)

O‘;ING I

%, &

The Bernard M. Gordon Center
for Subsurface Sensing and Imag-
ing Systems is a multi-university
National Science Foundation En-
gineering Research Center (NSF-
ERC) founded in 2000. Its mission
"-n_hj o is to develop new technologies
@ to detect hidden objects—and to
use those technologies to meet
real world subsurface challenges
in areas as diverse as noninvasive breast cancer detection and un-
derground pollution assessment. The center’s multidisciplinary ap-
proach combines expertise in wave physics (photonics, ultrasonics,
electromagnetics), multisensor fusion, image processing, and 3D
CAT-scan-like reconstruction and visualization. The Gordon Center
operates with the speed and agility more typical of a results-driven
private company than of an academic institution, consistent with the
needs of its industrial and government partners. With its commit-
ment to leveraging technology transfer to spur economic develop-
ment, the Gordon Center is intended to be a national model for the
fusion of academic research and private-sector collaboration.

Center for Information and Systems Engineering (CISE)

The Center for Infor-
mation and Systems
Engineering pro-
vides a home across
departments for faculty and students interested in information and
systems engineering methodologies and their relevance to applica-
tion domains encompassing the analysis, design, and management of
complex systems. Information and systems engineering research at
Boston University is strong and accomplished but also spreads across
departments, colleges and schools within the University. In 2002, the
Trustees approved the new CISE in order to foster greater interactions
among researchers speaking the same technical language across di-
verse application domains. Currently, there are 30 affiliated faculty
from the departments of Biomedical Engineering, Computer Science,
Electrical and Computer Engineering, Mathematics and Statistics,
Mechanical Engineering, Operations Management and the Division
of Systems Engineering. Current focal application domains include:
Automation, robotics and control; Communications and networking;
Computational Biology; Information Sciences; Production, Service
Systems, and Supply Chains.

The Genter for Information and Systems Engineering

CISE



Center for Nanoscience and Nanobiotechnology

e BOSTON UNIVERSITY
I:ICENTER FOR NANOSCIENCE Nanoscience  and
e AND NANOBIOTECHNOLOGY  npanotechnology re-
search and develop-
ment are leading a revolution in basic materials science and engi-
neering. New advancements with designed functionality are poised
to enable a huge range of applications in everything from developing
fundamental building blocks in the electronics, photonics, and ma-
terials sectors, to sensors, biomimetic and biocompatible platforms
throughout the biomedical and health sectors.

The strength of Boston University’s efforts in interdisciplinary nano-
science and nanotechnology form an axis that begins in basic ma-
terials science, surface science, physics, chemistry, and engineering,
extending into molecular and cellular biology, biophysics, and the
technologies of microfluidics, MEMS, and onto manufacturing. The
strengths are in developing and using nanotechnology advances in
materials and platforms with our capabilities in biomedical engineer-
ing to focus on applications in understanding subcellular processes,
biomolecular function and human physiology.

The new Center for Nanoscience and Nanobiotechnology was estab-
lished to advance academic and technological research and devel-
opment in nanoscience and nanobiotechnology. The Center serves
as a hub for nanoscience researchers from the Charles River and
Medical Campuses and builds activities that develop interdisciplinary
research and training. The Center connects scientists from disparate
disciplines with each other in seminars, meetings, joint visitor pro-
grams and seeded projects to enhance the development of interdis-
ciplinary nanoscale research. The Center leads large, interdisciplinary
proposal development and runs funded programs for both research
and training, as well as supporting individual researchers in their ef-
forts by linking them with resources throughout the University and
beyond. The Center also builds linkages between the research and
technological commercialization resources at BU including the Pho-
tonics Center, the Technology Commercialization Institute, and the
Fraunhofer Center for Manufacturing Innovation and with external
partners and industrial affiliates.

Photonics Center at Boston University




SEMINARS

SPEAKER

9.30.11 Hanchen Huang
Deparptment of Mechanical Engineering
University of Connecticut

10.14.11 Rina Tannenbaum
Department of Mechanical Engineering
Boston University

10.28.11 Kenn Sebesta
Department of Mechanical Engineering
Boston University

11.11.11 David Green
Department of Chemical Engineering
University of Virginia

12.2.11 Yi Zhao
Department of Biomedical Engineering
The Ohio State University

1.20.12 Robert J. Hunnemann
Gordon Institute
Tufts University

2.10.12 Tatiana Khokhlova
Applied Physics Laboratory
University of Washington

2.24.12 Michael Pomfret
Naval Research Laboratory

Fabrication and mechanics of nanowires/nanorods

Nanoengineering: Tailoring materials properties by
interfacial design

Flying with the greatest of ease: They can do it, why
can’t we?

New ways to reinforce polymer nanocomposites through
the stretching of graft polymers

Electrospun/electrosprayed constructs for microscale
cell/tissue engineering

Retooling our energy ecosystem — challenges and op-
portunities

Light and sound for biomedical diagnostics and therapy

Optical studies of fuel cell systems
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DATE SPEAKER TITLE

2.27.12 Kevin J. Haworth Ultrasound-mediated microbubble bioeffects: Produc-
Image-Guided Ultrasound Therapeutics Laboratory tion, induction, and optimization
University of Cincinnati

3.1.12 Nicholas Boechler Granular crystals: Controlling mechanical energy with
Department of Mechanical Engineering nonlinearity and discreteness
Massachusetts Institute of Technology

3.2.12 J. Scott Bunch Ultrastrong adhesion, semipermeable atomic mem-
Department of Mechanical Engineering branes, and other graphene mechanical wonders
University of Colorado at Boulder

3.5.12 Song Hu Multi-contrast photoacoustic microscopy: listening to
Department of Biomedical Engineering anatomy, function, metabolism, and biomarkers in vivo
Washington University in St. Louis

3.30.12 Andrew Hull Elastic modeling of spatially periodic structures
Naval Underwater Warfare Center

4.13.12 Ben Dzikowicz Spiral wave front navigation and other projects in physi-
Naval Research Laboratory cal acoustics at the Naval Research Laboratory

4.20.12 Kevin L. Wasson Engineering an electric guitar
Corning Inc.

4.27.12 Alexis Sauer-Budge Innovations at the intersection of mechanical engineer-

Fraunhofer Inc.

ing and life sciences

Seminar Speaker Kenn Sebesta(l.) flying the Batcopter with Prof. John Baillieul (m.) and Prof. Thomas Kunz (r.)
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MERRILL L. EBNER FUND

Background

Since 2003, The Merrill L. Ebner Fund has been used to support a
number of activities, all centered around the key aim to encourage
educational activities in engineering involving creative design and
commercialization. Roger and Sandra Dorf of Austin, Texas, estab-
lished the financial basis of this initial fund, to which others have con-
tinued to contribute. Prof. Merrill Ebner designed the main activities
and uses of the Fund, which will be discussed below. Since the Spring
of 2008, when Prof. Ebner passed away, the Merrill Ebner Fund Com-
mittee has continued to organize and direct this work.

The committee for the present academic year included:
STORMY ATTAWAY Co-Chair
DANIEL COLE Co-Chair
WILLIAM HAUSER
R. GLYNN HOLT
BRUCE JORDAN
RAY NAGEM
RONALD ROY

Within the Fund are two distinct sub-funds. The “Endowed Fund” re-
ceives contributions from which the accumulated interest is available
for use. Contributions to the “Current Use Fund” are available for use
immediately upon receipt. The Merrill Ebner Fund Committee pro-
vides oversight for both Funds.

Activities of the Fund, which impact both the undergraduate and
graduate programs, are in some cases fully financed by the Fund. In
other cases the Fund leverages its alumni and corporate contribu-
tions by providing start-up funds for a project. The Fund continues to
be primarily used to encourage creative design and commercializa-
tion within Mechanical Engineering, with emphasis on manufactur-
ing operations.

Fund Status

The Ebner Current Use Fund received $2,500 this fiscal year. As of
July 1, 2012, total cumulative cash contributions (current principal)
in the Endowed Fund is $127,958. It will generate $5,555 in annual
income; this will be added to the Current Use Fund, which had
$3,639 in balance, for a total of $9,194 in anticipated total usable
income.
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Design Portfolio Contest

One of the first major activities at the undergraduate level of the En-
dowed Fund was the establishment of an annual Undergraduate De-
sign Portfolio Contest. The contest was started in the spring of 2005,
and has been held annually since then. Since 2010, the contest has
been open to all undergraduate engineering majors, with the inten-
tion of encouraging all engineering students to develop their design
portfolios early in their college career. Judging procedures that were
established in 2005 state that every year a Portfolio Review Jury is
to be designated, consisting of the Chair (or Co-chair) of the Ebner
Fund Committee, a member of the design faculty, an engineering
student and/or engineering alumna or alumnus, and the Mechanical
Engineering Department Chairman or his or her designee. This year
the jury consisted of:

STORMY ATTAWAY Co-Chair of Ebner Fund Committee
DANIEL COLE Design Faculty and Co-Chair

JIM CONNORS BU Engineering Alumnus and Industry
Representative

CHARLIE LISSANDRELLO BU Engineering Alumnus

GUY THOMPSON Chair Designee

In order to encourage student participation in the contest, at least
one Portfolio Workshop has also been held every year. At these
workshops, students and alumni exhibit their portfolios; the inten-
tion is to provide lower division engineering students with an idea of
what reasonably complete portfolios look like. This year, Prof. Cole
held two different workshops. The first was held in conjunction with
the Department Open House in December 2011; this was set up as an
informal set of displays that students could drop by, hopefully pique
their interest, and ask questions. A more structured workshop with
speakers, demonstrations, and Q&A, was then held in February 2012.
This workshop was held in the College’s new Imagineering Lab.

The jury decides on the contest winners. The prizes given were of
the following amounts: $500 for the best senior portfolio, $400 for
the best junior portfolio, $250 for the best sophomore portfolio,
$100 for the best freshman portfolio, and $500 for the best overall
portfolio; these were awarded during the Department’s end-of-year
luncheon with students on May 4, 2012. This year’s winners were:

Best Senior: IAN SCHON ME 12

Best Junior: SAMIR AHMED EE 13

Best Sophomore: KONSTANTINOS OIKONOMOPOULOS ME 14

Best Freshman: ADRIAN TANNER ME 15

Best Overall: IAN SCHON ME 12



Graduate Thesis Award with the Greatest
Commercial Potential

The fifth annual “Graduate Thesis with the Greatest Commercial
Potential,” award competition was held this year. Any M.S. or Ph.D.
thesis produced by a student in the Department of Mechanical Engi-
neering was eligible to be considered for this award. The total award
for winning this juried competition is $3,000, paid from the Ebner
Endowed Fund. The award is split evenly between the author of the
winning thesis and the faculty advisor for the thesis, to be used in
support of the faculty advisor’s laboratory.

The nomination process that was established requires that the Facul-
ty Adviser must nominate the student/thesis to be considered by the
jury. In this process, the faculty advisor writes a single-page letter of
nomination for the thesis, including a discussion on the commercial
potential of the thesis and any other helpful background on the the-
sis work to help facilitate judging. The thesis and nominating letter
are then reviewed by a jury consisting of a chair and knowledgeable
people chosen from the faculty and industry. In the past, the jury
has included at least two faculty members, at least two people from
industry, and often a BU alumnus.

The Jury for the 2012 Award consisted of three faculty members
from BU and one person from outside of BU:

DAN COLE Associate Professor at BU in ME Dept., Chair
TOM BIFANO Professor at BU in ME Dept.
TED de WINTER Associate Professor at BU in ME Dept.

TUSHAR KULKARNI PhD from BU, now at Lam Research,
and winner of this award in 2010

Professor Cole formed the above jury, accumulated the theses, and
with the jury made the selection.

The winning thesis, which was nominated by his thesis adviser Prof.

Vinod Sarin, was written by STEPHEN TOPPING. The title of his the-
sis was “Vapor Deposited Europium Doped Lutetium Oxide for X-Ray
Imaging Applications.”

Thus, the Merrill L. Ebner Fund continues to increase the design and
commercialization emphasis in activities of interest to mechanical
and manufacturing engineering. It is expected that its influence will
continue to evolve and grow in future years.

Prof. Stormy Attaway (I.) and Prof. Daniel Cole (m.) with lan Schon (r.), the senior and overall winner of the Design and Portfolio Contest.
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