
 
Frank Spear Appointed as the  

Edward P. Hamilton Distinguished Professor of Science Education 
 
Frank Spear, Professor and Head of the Department of Earth and Environmental Sciences, has been 
appointed as the Edward P. Hamilton Distinguished Professor of Science Education.  This is the second 
of two distinguished professorships endowed by a gift from Edward P. Hamilton, Class of 1907 and 
former President of John Wiley & Sons publishing company.    
  
Frank received his Ph.D. in Geology from the University of California, Los Angeles.  He held faculty 
positions at the Massachusetts Institute of Technology before coming to Rensselaer in 1985.  He was 
promoted to the rank of full professor in 1988 and has been head of the Earth and Environmental 
Sciences department since 1999. 
 
Frank has a national and international reputation for developing techniques to analyze the mineral and 
chemical reactions that form the crystalline rocks that make up Earth’s crust, a branch of geology known 
as metamorphic petrology.  His goal is to develop methods researchers can use to create a tectonic 
history of a terrain. His research looks at the record of various elements in metamorphic rocks to 
reconstruct a timeline of the rock’s formation.  Based on this work, geologists now understand that trace 
elements preserve the history of a rock to a much larger degree than more major elements like iron, 
magnesium, manganese, and calcium. This work opens the field to discovery of segments of Earth’s 
history that were previously unknown. 
 
For his work, Frank has won two prestigious awards: (1) the American Geophysical Union’s N. L. 
 Bowen award for his work leading to the 800-page book "Metamorphic Phase Equilibria and Pressure-
Temperature-Time Paths," and (2) the Mineralogical Society of America’s Dana Medal for his work on 
developing new techniques to read the history of the Earth through metamorphic rocks, constructing 
pressure-temperature-time histories used to interpret tectonic evolution. 

 
 

Rensselaer Researchers Win Awards For Stem Cell Research 
 
Russell Ferland, Assistant Professor of Biology, was awarded $1,080,000 by the New York State 
Department of Health for research, entitled “The Role of Filamins and Formins in Stem Cell 
Develoopment”.  The research will be done in conjunction with Volney I. Sheen, M.D., Ph.D. of the 
Beth Israel Deaconess Medical Center.  Ferland describes his research as follows: 
 
“Use of stem cells in the treatment of human disease will depend upon our ability to direct these cells 
into the proper locations and in the proper physiological states. Understanding the mechanisms that are 

 



involved in these processes will be critical to achieve this goal. We have taken the approach of 
identifying and studying genes that are involved in causing human diseases that affect the properties of 
stem cells.  We have been studying two classes of genes (called filamins and formins) that have been 
shown to be important in controlling the state of both brain and bone stem cells, since mutations in these 
genes lead to abnormalities in brain and bone stem cell growth. 

The Question(s) or Central Hypothesis of the Research: 
There are three main questions that will be tested in this project:  1) We will test whether one of the 
filamin genes (FLNA) is involved in regulating the growth and behavior of brain stem cells by studying 
mice that do not have the FLNA gene.  2) We will test whether the other major filamin gene (FLNB) is 
involved in regulating the growth and behavior of bone stem cells by examining mice that do not have 
the FLNB gene.  3) We will test the how these genes have their effects at the biochemical level by 
determining who these genes “talk” to and interact with during the life of a stem cell.” 
 
Robert Linhardt, Ann and John H. Broadbent Constellation Professor in the Biocatalysis and 
Metabolic Engineering Constellation and Professor of Chemistry and Chemical Biology, and Jonathan 
Dordick, Howard P. Isermann ’42 Professor of Chemical and Biological Engineering, were awarded 
$1,080,000 by the New York State Department of Health for research entitled “ Stem Cell Glycomics in 
Microarray Format”.  
 
They are collaborating with Kelley Moreman, Michael Pierce and Alison Nairn at the Complex 
Carbohydrate Research Center (CCRC) at the University of Georgia.  This group has a federally funded 
Glycomics Grant.  They have leveraged that funding to gain access to the gene chips that they have 
generated for enzymes involved in glycan biosynthesis and catabolism and carbohydrate binding.  They 
are also working with Steve Dalton a Stem Cell Biologist at the University of Georgia who will be 
providing us with stem cell lines. 
 
Linhardt and Dordick describe their research as follows: 
“The sequencing of the human genome has led to an improved understanding of human embryonic stem 
cell (hESC) biology. Many groups are extending the frontier human knowledge through the study of the 
hESC proteome. Recent proteomic profiling of human cells suggest that 80% of proteins are post-
translationally modified and the most common modification is glycosylation. While many glycan 
structures play an important role in developmental biology, glycosaminoglycans (GAGs) are critical in 
cell signalling, cell-cell interactions and are the major glycoconjugate found in the extracellular matrix 
(ECM). The current study utilizes high-throughput 3D microarray technology and microanalysis 
developed at RPI to understand the impact of hESC GAG glycome (GAGome) and the effect of GAGs 
in the ECM on ESC differentiation, expansion and maintenance.” 
 
 

IPRPI – The Center for Inverse Problems at Rensselaer Polytechnic Institute 

IPRPI is led by Joyce Mclaughlin, Ford Foundation Professor of Mathematical Sciences, and includes 
four additional faculty from the School of Science (Margaret Cheney and David Isaacson, Professors 
of Mathematical Sciences, Steven Roecker and Rob McCaffrey, Professors of Earth and 
Environmental Sciences) and four faculty from the School of Engineering (Antoinette Maniatty, 
Professor, and Assad Oberai, Associate Professor of Mechanical, Aeronautical and Nuclear 
Engineering, Birsen Yazici, Associate Professor in Electrical Computing and Systems Engineering, and 
Mourad Zeghal, Associate Professor of Civil and Environmental Engineering).  Interdisciplinary 
collaborations include research on shear stiffness imaging (mathematical scientists and mechanical 



engineers), plate tectonics and fault identification (geophysicists with also mathematical scientists), 
radar imaging (mathematical scientists and electrical engineers), electrical impedance imaging 
(mathematical scientists with biomedical engineering), and optical and fluorescent tomography 
(electrical engineering). 

Research groups include faculty, postdocs, graduate students and undergrads where the more advanced 
early career participants mentor, help and advise those with less experience with the projects.  Students 
in Rensselaer’s SOS BS/PH.D program are well represented in IPRPI working groups; Ashley Thomas, 
now a graduate student member of the shear stiffness imaging group, received first prize in Rensselaer’s 
2008 undergraduate research project annual poster presentation event when she was an undergrad in the 
BS/Ph.D. program.  IPRPI and its faculty are well recognized in the international community and often 
give plenary talks at international meetings; in addition IPRPI faculty serve on prestigious boards and 
advisory committees for mathematical institutes and funding programs. 

For inverse problems the property to be imaged is indirectly related to the available data. The data is 
taken while a physical or biological process takes place and the mathematical model of the process 
informs and is crucial to the imaging algorithm and the achievement of the goal, that is, to create an 
information rich image. 

Problems are ill posed in that small changes in the data can correspond to large changes in the quantity 
to be imaged, or the data does not determine the property to be imaged uniquely, or the data contains so 
much noise that a mathematical model that has been used historically is not really valid.  This makes the 
problems difficult and underscores the need for significant applied mathematics and applied 
computation components as well as a deep understanding of the process that takes place, including noise 
generating mechanisms, while the data is being recorded. 

In medical imaging the goal is to detect abnormalities, for example, cancerous tissue, which has high 
shear stiffness or cancer characteristic electrical impedance spectra, or the very early onset of liver 
fibrosis detected by stiffness changes.  A major new feature here is to combine more than one imaging 
modality, e.g. ultrasound and shear stiffness imaging, or mammography and electrical impedance 
imaging. In addition, the new fast developing shear stiffness imaging for cancer detection is based on the 
multiscale property that cancer progression is accompanied by the recruitment of collagen fibers near the 
tumor and by the reorientation of these fibers from a coiled state to a straighter rod-like state thereby 
stiffening the tumor on a macroscopic scale. Successful clinical studies are taking place in shear stiffness 
imaging and also in electrical impedance imaging. 

On the other hand, in geophysics one goal is to study earthquake dynamics, their effects and possible 
precursors, and also the long-time-scale topography changes whose changes yield long time scale, and 
more sudden earthquake and volcanic, movement.  A long range target is to improve safety of buildings, 
bridges and their supporting structure, and of course the safety for individuals.  Another IPRPI project is 
radar imaging where algorithms are developed, e.g., for imaging moving and stationary objects in noisy 
and cluttered environments.  

 

Rensselaer Polytechnic Institute Hosted the Greater Capital Region Science  
and Engineering Fair and the Science Congress (ISEF Affiliate) 

 
Sixty high school students and fifteen middle school students from the Capital Region competed on 
March 21, 2009 in the Greater Capital Region Science and Engineering Fair and the Science Congress. 



Major sponsors of the event were the GE Foundation, RPI School of Science, RPI Vice-President Office 
of Research, Albany College of Pharmacy, and the Eastern Section of the Science Teachers Association 
of New York State.  This was the nineteenth year that RPI has hosted the Fair.   

 
 
    
   

53rd Annual Meeting of the Biophysical Society Meeting in Boston 
February 28 – March 4, 2009 

 
Seemanti Ramanath, a biology graduate student of Douglas Swank, Assistant Professor of Biology, 
presented a platform presentation (talk) entitled, "Disrupting Myosin Relay-Converter Domain 
Communication Impairs Drosophila Muscle Mechanical Performance and Flight Ability. 
 
Catherine Eldred, a Senior Research Specialist with Douglas Swank, Assistant Professor of Biology, 
presented her research on "The Mechanical Properties of Drosophila Jump Muscle Expressing Wild-
type and an Embryonic Myosin Isoform." 
 
Nikolaos Sgourakis, a biology graduate student of Angel Garcia, Senior Constellation Chaired 
Professor in Biocomputation and Bioinformatics in the presented a platform presentation (talk) entitled, 
"Modeling and Simulation of a Protein Tertiary Complex:  Study of the Interaction Interface and 
Conformational Dynamics of Dark State Rhodopsin in Complex with Transducin." 
 
Dimitre Simeonov, a Rensselaer senior majoring in Biomedical Engineering, mentored by Janet Paluh, 
Research Assistant Professor in the Center for Biotechnology and Interdisciplinary Studies, presented a 
platform presentation (talk) titled, "Cross-Species Analysis of Kinesin-14s:  Human HSET Functions in 
Fission Yeast to Regulate Spindle Bipolarity." 
 
Erika Sadeghi and Jessica Allen, Rensselaer undergraduates mentored by Janet Paluh, presented their 
research as poster presentations on kinesin motor function during mitosis in fission yeast. 
 
Rick Chen, a biology graduate student of Susan Gilbert, Professor and Head of Biology, presented his 
research on Mitotic Kinesin Kar3Cik1as a poster presentation. 
                

AWARD STUDENT SCHOOL PROJECT TITLE 
Junior 1st  Maha Gaber An Nur Islamic School The Spices of Life 
Junior 2nd 
 

Ridhwan Sebkhaoui An Nur Islamic School Which is the Cadillac of Diapers? 

Junior 3rd  Tanner Fugal O’Rourke Middle School “Robotics “Garbage Scout” 
Senior 1st  Prateek Baghel Shaker High School Creation of a Functional, Genetically-

Tagged Androgen Receptor-Enhanced 
Green Fluorescent Protein Gene to 
Study Androgen Action in Prostate 
Cancer Cells 

Senior 2nd  Jennifer Draiss Monroe-Woodbury CSD Facial Expression and Its Relationship 
to Gesture in Western Lowland Gorillas 

Senior 3rd  Anjali Puttachi Shaker High School The Importance of Caveolin-1 in 
Modulating PAI-1 Gene Expression 



Awards 
 

James Crivello Wins the Herman F. Mark Polymer Chemistry Award  
 

 

Professor James Crivello received the prestigious “2009 Mark Senior Scholar 
Award” from the Polymer Chemistry Division of American Chemical Society.  To 
recognize outstanding research and leadership in polymer science, the award was 
established in 1976 and is administered by the Polymer Chemistry Division.  In 
1989, the award was named the Herman F. Mark Polymer Chemistry Award.  
Elsevier, publisher of the journal Polymer, sponsors the award.  The Dow Chemical 
Company Foundation and the Polymer Chemistry Division are previous sponsors 
of the award. 

 
The award consists of a plaque and an honorarium of $2000. The award is usually presented biennially 
in odd-numbered years at the fall meeting of the Polymer Chemistry Division. Travel expenses to the 
symposium are paid in addition to the honorarium. Speakers for the symposium, organized by the 
Polymer Division program chair and the nominator, will include the Mark Scholars who are selected in 
the same year, as well as speakers selected by the Mark Awardee.  The award to Professor Crivello will 
be presented at the ACS meeting in Washington DC in August 2009. 

Michael Shur, Patricia W. and C. Sheldon Roberts Professor of ECSE and Physics was elected a 
Foreign Member of the Lithuanian Academy of Sciences at the Session of our Academy held on March 
17, 2009. 

Matt Ferrara, a recent Ph.D. graduate of the Mathematical Sciences Department who did his degree 
with Margaret Cheney, Professor of Mathematics won the "best poster" award at the meeting of the Air 
Force Research Laboratory’s Sensors Directorate Scientific Advisory Board last fall.   Then, more 
recently, he won the "Dr. Charles E. Ryan Basic Research Award" and is the youngest scientist within 
AFRL to have ever done so.   Matt is only about 26, and he's been at AFRL for two years already.  He's 
getting a lot of attention for his good work, and RPI and Margaret are getting reflected glory. AFRL 
researchers have told her explicitly "You trained him well". 

 

Faculty News and Notes 
 

Susan P. Gilbert, Professor and Head of Biology, was elected to the Executive Board of the 
Biophysical Society. 
 
Fern P. Finger, Assistant Professor of Biology, and Natasha A. Fedan, accelerated B.S.-Ph.D. student 
in Biology, attended the HHMI Janelia Conference on Septin Structure and Function from March 22-25 
at Janelia Farm, VA.  Ms. Fedan presented a poster on "C. elegans septins function in pharyngeal 
morphogenesis."  Prof. Finger gave an oral presentation in the session on Septins in Neuronal Biology 
entitled, "C. elegans septins function with the actin cytoskeleton to promote axonal outgrowth and 
stability." 
 
James Hendler, Constellation Professor of Tetherless World Research Constellation, and Boleslaw 
Szymanski, Claire and Roland Schmitt Distinguished Professor of Computer Science, received their 
International Technology Alliance funding for 2009-2011, about $650,000 for two years. 



While on a plane to Greece James Hendler achieved the following: 
• Advisor to Elsevier on how to open more of their content on the Web 
• Director and Trustee of the "Web Science Trust" a UK registered charity being set up to support the 

emerging field of Web Science. 
• First Web Scientist blogger for Nature 
• Co-Chair a program on Web Science that will be hosted by the Royal Society of England, one of 10 

workshops chosen from over 200 submissions, to be held in September 2010. 
 
Boleslaw Szymanski was appointed to the Editorial Board of Computing and Informatics journal to 
cover the computer networking area. 
 
The annual “LabDay” for secondary school science teachers, sponsored by the Greater Capital Region 
Teacher Center, Science Teachers Association of New York State, and the Schenectady Teacher Center, 
was held at the College of St. Rose on March 7th.  Mimi Katz, Assistant Professor of Earth and 
Environmental Sciences was invited to lead a session on climate change, including a lecture and 
discussion.  The session was well attended by current science teachers, student teachers, and education 
majors.  Participants earned certificates for professional development.  This session was part of an 
ongoing collaboration between E&ES and regional science teachers to develop modules on climate 
change for secondary school students.   
 
Jeffrey Trinkle, Professor of Computer Science, has been invited to serve as a reviewer for the robotics 
program of the European Commission. 
 
The 13th Annual Herta Leng Lecture was hosted by Heinrich Medicus, Professor Emeritus of Physics. 
Ivar Giaever '64, Professor Emeritus of Physics, Nobel Laureate, and President, Applied Biophysics, 
gave a talk, “How to start a High-Tech Business.” The lecture described the path from a scientific idea 
in biophysics to a successful commercial product. 
  
Lee Newberg, Research Associate Professor of Computer Science had an article, "Exact Calculation of 
Distributions on Integers, with Application to Sequence Alignment," selected as "Editor's Pick" for the 
January 2009 promotional issue of the Journal of Computational Biology 
    
"High Efficacy Green LEDs by Polarization Controlled MOVPE" by Christian Wetzel, Constellation 
Professor of Physics and Theeradetch Detchprohm, Research Associate Professor of Physics, was 
selected for funding by the Department of Energy Solid State Lighting Program. The proposed budget is 
$1.8M plus cost share over three years. 

 
 

International Coverage of Nanotechnology Research at Rensselaer 
 

Research published in Nanotechnology News in February 2009 has already received coverage by over 
40 international publications. An abstract of the research is below.  For more details see: 
http://news.rpi.edu:80/update.do?artcenterkey=2542 
 
 
 
 
 



Size Control Of Cu Nanorods Through Oxygen-Mediated Growth 
and Low Temperature Sintering 

 Pei-I Wang 1, Thomas C. Parker 1, Tansel Karabacak 2, G-C Wang 1 and T-M Lu 1 
1 Center of Integrated Electronics, Rensselaer Polytechnic Institute, Troy, NY 12180, USA 

2 Department of Applied Science, University of Arkansas at Little Rock, Little Rock, AR 72204, USA 
 

Abstract: 
Control of the size of Cu nanorods vapor-deposited at an oblique angle (~85°) by oxygen-mediated 
growth was investigated using scanning electron microscopy (SEM) and x-ray diffraction (XRD). It was 
observed that exposure of Cu nanorods to the oxygen ambient periodically resulted in a reduction in the 
diameter of the nanorods as well as an increase in the areal density of the nanorods. This oxygen-
induced modification to the nanorod growth is attributed to the higher energy barrier for Cu adatom 
migration on the oxide surface at room temperature; this reduces the rod diameter. At a low annealing 
temperature of ~300 °C, the SEM images show that the nanorods have densified and formed a 
continuous film structure, which is consistent with the sintering phenomenon. The XRD and SEM 
analyses show that the coalescent/grain growth rate for Cu nanorods with smaller diameters is enhanced 
due to the size effect. This low temperature sintering characteristic of the Cu nanorod array has great 
potential for being utilized in wafer bonding for three-dimensional integration of devices. 
 
 

Accepted Students Program 
 

Students who have been admitted to Rensselaer attended an Open House on Saturday, April 4, 2009. The 
purpose of the program was to allow the students to learn more about Rensselaer as they make their 
selection of which college to attend.  Approximately 650 – 700 students and parents attended the 
programs of the School of Science.  Following the welcome by President Jackson, a panel discussion by 
current students was held.  Samuel Wait and David Spooner served as moderators in the Darrin 
Communications Center.  Provost Robert Palazzo also participated in the discussions. Students 
participating on the panel were:  

Biology:   Erika Sadeghi and Sarah Kidwai 
Chemistry:   David Lober 
Computer Science:  Jonathan Rosenberg  
Earth and Environmental Science:  Melody Berds 
Mathematical Sciences:   Tegan Webster 
Physics:   Eric Dzienkowski  
 
 
 
 
 
 
 
 
This newsletter is prepared monthly and distributed to School of Science faculty, staff, students and 
alumni to highlight accomplishments and events within the school. Please submit news items for the next 
newsletter to Samuel Wait, Associate Dean of Science, at waitsc@rpi.edu. 


