2021 FELLOW REPORTS
The reports of Tau Beta Pi's 87th Fellowship Program and the 2020-21 Fellows are presented here. The reports
constitute the only specific obligation to the Association after being appointed by the Fellowship Board.
Their reports were written in April, and the verb tenses may sound wrong when read later. Each of the recipients
expresses appreciation to advisors and teachers, to family and helpful friends, and to the Association, donors,
and the Fellowship Board for the honor of being named a Tau Beta Pi Fellow.
Mariia Alibekova, CO A ’18
Record Fellow No. 23
I am completing my first year of the M.D.-Ph.D.
program at the University of Pennsylvania (Penn)
School of Medicine. I started at Penn as a Ph.D.
student in bioengineering working on developing
a novel single cell proteomics assay under guidance of Dr. Alex Hughes. Driven by my desire to
apply engineering principles to advancing medicine as a physician-engineer and motivated to pursue medical training, I applied to and got accepted as an M.D.-Ph.D. student in 2020.
Though I started my M.D.-Ph.D., I continued my work on developing an assay to analyze single cell protein profile with the goal to
elucidate developmental decisions and disease states. Additionally, I
explored new directions and clinical applications of my research with
the new knowledge as a physician-scientist in training. This spring,
I mentored a bright high school student interested in becoming a
physician-scientist.
Motivated to learn more about medical specialties and to connect my classmates with career opportunities, I got involved with
student interest groups as an officer. I organized medical specialty
talks through the interventional radiology interest group, hands-on
ultrasound practice sessions through the ultrasound interest group,
and served as a research chair for the Penn global surgery group. As
a volunteer for Center for Surgical Health clinic, I helped uninsured
patients obtain insurance and surgical care. To advance my scientific
writing skills, I served as a student reviewer for pediatric chapters of
Orthopaedia online orthopedics and sports medicine book. I am grateful for TBP’s support in my academic pursuits and in becoming a
better physician-engineer.

Lauren V. Bartels, LA B ’18
Record Fellow No. 23
After graduating with a B.S. in chemical engineering from Tulane University and working as a science
policy analyst in D.C., I decided to continue my
education in support of my professional goal to
promote sustainable water management strategies. Supported by Tau Beta Pi and NSF Graduate
Research fellowships, I completed my 1st year in the
Graduate Program of Hydrologic Sciences at the University of Nevada,
Reno (UNR), where I am working toward my master’s in hydrogeology.
As a TBP Fellow, I received an interdisciplinary education, taking
technical coursework in hydrology and geology while being co-advised
by Dr. Elizabeth Koebele in the political science department and Dr.
Eric Marchand in the civil & environmental engineering department. My
research has focused on the factors influencing the use of groundwater
banking as a long-term water management strategy, contributing to
a larger collaborative research project analyzing transitions toward
sustainability in urban water systems.
In addition to coursework and research, I established an official Food
Recovery Network (FRN) chapter at UNR, which is part of a national
organization that fights food insecurity by reducing food waste. FRN
volunteers conduct weekly food recoveries from UNR's on-campus
dining hall and deliver the food to a local charity. I was also on the
GPHS Colloquium Committee and was responsible for organizing and
facilitating the weekly seminar series.
After completing my master’s degree, I plan to work at a water management agency coordinating sustainability efforts. The TBP Fellowship
granted me the opportunity to merge my many interests, and I will
forever be grateful for this honor. As I continue along my career trajectory, I hope to provide similar educational, professional, and personal
support to students interested in advancing the engineering discipline.
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Robert Beem, OK A ’19
Record Fellow No. 23
After graduating from the University of Oklahoma
in 2019 with a B.S. in mechanical engineering, I
began my career as a civilian process engineer
with the U.S. Air Force. My position has allowed
me the opportunity to cultivate soft and technical skills in a complex real-world setting. I have
learned to overcome the challenges inherent in
performing high-quality repairs on aircraft components. In addition,
I have learned the importance of connecting with others and fostering a collaborative environment.
In 2020, I began working towards a master’s in engineering at
Oklahoma Christian University. My first year graduate engineering
courses have given me a solid theoretical foundation upon which I
can envision and implement process improvement for my production shops. In quality engineering, I learned that trust and clear
communication between different departments is vital for addressing production issues affecting quality. In failure analysis, I came
to understand the different tools for determining the root cause of
engineering failures. In operations research, I expanded my horizons to explore the decision-making processes utilized by private
and governmental business units.
Looking ahead, I hope to learn as much as I can, grow personally and professionally, and perhaps most importantly be a great
follower and leader. I am deeply grateful to the TBP community for
providing me leadership opportunities and financial support in my
educational pursuits. TBP has greatly facilitated the launch of my
professional career.

Subash Bhandari, KS B ’20
Record Fellow No. 23
I graduated with a bachelor's degree in biomedical engineering from Wichita State University
(WSU). Thanks to the TBP Fellowship, the
research experiences and outreach opportunities
that I received during the fellowship year really
bolstered the transition I was making towards my
graduate education.
At WSU, I was working under the supervision of Dr. Kim Cluff in
the Biomedical Sensors, Imaging, and Modeling, Engineering Laboratory. My research was focused on the development of wearable
electromagnetic skin patch sensors for monitoring physiological
parameters. This work is ready for a journal submission, with me as
a co-author, which focuses on developing a wearable electromagnetic skin patch resonator that could be applied like an adhesive
bandage to predict left ventricular stroke volume and other cardiac
parameters like heart rate and cardiac output in SBIR approved human study. In addition to the experience I gained conducting human
studies, I also gained valuable experiences working with a team of
physicians at the Kansas University Medical Center. During my time
in the Lab, I also used this technology to non-invasively diagnose
skin cancer. I demonstrated the potential for this application by
accurately detecting cancerous lesions in oil-in-gelatin based tissue
phantom models. I was also awarded with the NIH-NIGMS K-INBRE
star trainee grant to further my research studying genetically engineered mouse models.
This fall, I will begin my Ph.D. journey in the field of biomedical
engineering at Cornell University. I am interested in biomaterial
interactions with biological tissues and how they can be used as regenerative therapies for diseases. After completing my Ph.D., I plan
to pursue a postdoctoral and further nurture my research skills. I
seek to advance my scientific learning and pursue my goals.

2021 Fellow Reports
Kevin M. Blum, IN A ’13
Centennial Fellow No. 35
This past year has been the fourth and final
year of my Ph.D. in biomedical engineering at
The Ohio State University (OSU) and Nationwide
Children’s Hospital. My research focuses on
treatments for congenital heart disease through
the creation and evaluation of tissue engineered
vascular grafts: vascular conduits that are
infiltrated by the body’s cells and replaced with native tissue as
the graft degrades, resulting in a new blood vessel made of the
patient’s own cells. Despite setbacks in research due to the pandemic, I was able to continue research progress, publishing seven
research articles over the past 12 months, including four first and
co-first author publications. I have also been able to present my
research at multiple local and international conferences and seminars, albeit in virtual settings.
I have also spent the previous year serving on the National
Executive Board for the American Physician Scientist Organization,
and have served as a mentor to multiple biomedical engineering
undergraduate students locally at OSU. I successfully defended
my thesis “Mechanisms Guiding Neotissue Formation in Tissue
Engineered Vascular Grafts” in March of 2021, and am preparing to
return to medical school at OSU in May to complete my MD training. I look forward to my continued education and training towards
becoming a physician engineer, where I plan to practice as a
pediatric cardiologist and perform translational tissue engineering
research to aid children with congenital heart disease.
I am incredibly grateful to the Tau Beta Pi organization for
honoring me with the 35th Centennial Fellowship and supporting
my continued development as a physician engineer.

Christian R. Bolander, UT G ’18
Anderson Fellow No. 16
I am a second year Ph.D. candidate in the
mechanical & aerospace engineering department at Utah State University (USU). I work with
Dr. Doug Hunsaker in the USU Aerolab looking
into bio-inspired aircraft designs using loworder and analytical aerodynamic analysis.
Over the past year, with the help of the TBP
Fellowship, I have been studying a bio-inspired fighter aircraft
design in partnership with engineers at Wright-Patterson Air Force
Base. We are examining an aircraft design that seeks to mimic
birds' natural flight capabilities using a rotating tail to control flight.
During the past year, we have analyzed a fighter aircraft's control
capabilities and are currently creating a model for the bio-inspired
design that will allow us to match those capabilities.
I am excited to continue to study the implications of this and
other bio-inspired designs as I continue my career. When I graduate in 2022, I plan on seeking more experience as a post-doctoral
researcher or research faculty member. Ultimately, I want to give
back to the community by being an educator and working with
students to broaden their education horizons and dreams.
I am incredibly grateful for the support of Tau Beta Pi and the
alumni that make this fellowship possible. It has lifted a huge
weight from my shoulders and the shoulders of my growing family, which consists of my wife, Beth, and my three children: Emma,
James, and Keziah. I am grateful for their support in my education
and look forward to having an excellent and fulfilling career in the
years ahead.

Prerak Chapagain, LA E ’19
Anderson Fellow No. 16
Upon finishing my undergraduate education
from the University of New Orleans in electrical engineering, I pursued my master’s in electrical and computer engineering with a focus
in energy and power systems at the University
of Illinois at Urbana Champaign (UIUC). For
my graduate studies, I have spent time getting
involved in professional organizations such as IEEE & TBP, and
registered student organizations revolving around philosophy, film,
and theatre as a pursuit to explore my creative hobbies.
The graduate classes have broadened my knowledge in fields
such as power systems, statistics, and data analysis. My research
as a research assistant was focused mainly on renewables where I
got the chance to work on a couple of projects ranging from calculating LCOE for offshore wind turbines to designing models for
inverters for secure grid connection. My master’s thesis, part of
the IEEE 1547 project, was focused on the stability impact due to
increased distributive energy resources penetration in regards to
the IEEE 1547 standard in the presence of cyber adversaries. I also
got to present my research from the IEEE 1547 at the IEEE GreenTech conference.
During my time at UIUC, due to the help of the TBP Fellowship,
I was able to solely focus on research, volunteering activities such
as planning a student-led conference and interact with different
organizations on campus during my free time. I look forward to
working in the energy industry and try to contribute to the new era
of renewables.

Emily Chase, TN Z ’20
Anderson Fellow No. 16
After graduating from the University of Tennessee at Chattanooga in May with a B.S. in
chemical engineering, I have begun my graduate studies. I am pursuing a Ph.D. in chemical
engineering in the department of chemical and
biological engineering at Northwestern
University. So far, my primary focus has been
on completing my necessary coursework.
At the end of my first quarter, I joined the lab of Dr. Justin
Notestein. My research will involve the development of shapeselective metal oxide catalysts using overcoating techniques. This
is of great economic and environmental importance as it reduces
the need for costly and energy intensive separation processes.
Currently, I am in the process of learning about all of the equipment in the lab, so that I may begin working independently after
completing my coursework.
Outside of classes and research, I have been working as a
teaching assistant. This has allowed me to connect with undergraduates and help them to learn in this unprecedented online
era. After the pandemic ends, I hope to do outreach through my
university with local schools in the area, in order to generate interest in STEM in younger children.
I am very grateful for the opportunities afforded to me by the
Tau Beta Pi Fellowship as I continue to pursue my education. It has
been an honor to receive this recognition.

THE BENT

SUMMER 2021

2021 Fellow Reports
Erika M. Chelales, LA B ’18
King Fellow No. 59
I am a third-year doctoral candidate and NSF
Graduate Research Fellow in biomedical engineering at Duke University. I work on the
development of low-cost cancer therapies at the
Center for Global Women’s Health Technologies
under the advisement of Dr. Nimmi Ramanujam. This year, my work has primarily focused
on a radiologic-pathologic analysis of a novel ethanol gel ablation
technique. This work has also been submitted as a manuscript and
is currently under review.
I also delivered an oral presentation of this work at the Society
of Interventional Oncology Annual Scientific Meeting and poster
presentations of this work at two other conferences (Biomedical
Engineering Society Annual Meeting and the Symposium on Clinical Interventional Oncology). My current research goals are to
investigate the immunomodulatory effects of our technique and
demonstrate its potential as a drug delivery mechanism for use in
low and middle income countries.
I have also continued my passion for mentoring and teaching.
I am the primary mentor for an undergraduate completing an independent study in our lab. I also served as co-course organizer for
the BME Ph.D. first year seminar course and as Teaching Assistant
for a low-cost laparoscope design course. My coursework for the
Certificate in College Teaching is now complete and am excited
to continue teaching and plan to pursue a career in academia and
research as a professor.
Additionally, I am the TBΠ Research Triangle Alumni Chapter
president. Our alumni executive board has held several virtual events
to continue alumni engagement during the pandemic, including trivia
nights and alumni panels for local undergraduate chapters. I am
grateful for the generous support of Tau Beta Pi during m

Francisco D. Chitty Gozalo, FL Q ’19
Matthews Fellow No. 23
I am completing my graduate studies at Florida
International University (FIU) in the department of civil & environmental engineering. I am
pursuing my Ph.D. in structural engineering
under the guidance of Dr. David Garber related
to the development of a novel bridge system
for expedited highway bridge constructions. My
research has focused on experimental testing of small- and largescale slab-beam superstructures, aiming at testing different joint
configurations incorporating ultra-high-performance concrete in
the connection between adjacent beams. I am in the process of
writing two manuscripts for publication based on conducted largescale specimen tests. I plan to draft my dissertation following the
submission of the manuscripts.
Beyond research, I enjoy mountain biking and skating. As a
Venezuelan, I have co-founded and lead the American Association
of Venezuelan Engineers, student chapter at FIU. Through the organization, I was able to raise awareness and mentor young Venezuelans to conduct undergraduate and graduate studies, including
engaging in professional development activities with different
engineering companies. I also serve as co-chair of the Structural
Engineering Institute Miami-Dade Branch, where we organize different presentations from industry leaders aimed at professionals
and students in the structural engineering field.
After successfully completing my Ph.D. studies, I plan to
continue expanding the knowledge in the short-span-bridge design and construction areas, either in academia or in the private
industry. I am deeply grateful to the TBP Association, donors, and
the Fellowship Board that make the Fellowship Program possible,
allowing me to progress myself as a structural engineer and collaborate in the design of the next-generation country’s infrastructure.
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Arielle Marie Gamboa, NJ B ’19
Matthews Fellow No. 23
I graduated from Rutgers University in 2020,
where I completed my M.S. thesis on the morphological control of hybrid sol-gel coatings
via electrospray deposition. I later presented
my findings at the summer Northeast Complex
Fluids and Soft Matter Workshop and at the
ASME IMECE conference.
In the fall, I joined the Energy Transport Research Lab at the
University of Illinois at Urbana-Champaign, where I am pursuing
Ph.D. in mechanical engineering under the guidance of Dr. Nenad
Miljkovic. Our group operates at the intersection of fluid mechanics, heat transfer, and interfacial science, conducting both fundamental and application-driven research within the broad energy
sector. My work is in thermal management, where I employ a combination of simulations and experimental methods to investigate
the use of heat spreaders in high power density electronics.
Outside of my research and coursework, I am involved with
GraMS, the Graduate Mechanical Science and Engineering Society
at UIUC, whose focus is to enrich graduate student life through
professional development and community building. I have also
joined the MechSE department’s inaugural WELLness committee tasked with maintaining policies that fulfill WELL certification
goals.
After my time at UIUC, I plan to continue conducting research
on micro- and nanostructured surfaces to tackle challenges in
energy and power densification. I am incredibly grateful to be a
part of the Tau Beta Pi community and for all of the opportunities
it has given me. I look forward to staying connected with my fellow
Tau Bates!

Kevin Greenman, MI G ’19
Matthews Fellow No. 23
Following my graduation from the University of
Michigan with a B.S.E. in chemical engineering, minor in mathematics, and concentration
in materials science and engineering, I began
pursuing my Ph.D. in chemical engineering
and computation at MIT. I joined the research
groups of Profs. Rafael Gomez-Bombarelli and
William Green in 2020. My research interests are in using the combination of atomistic simulations and machine learning with experimental collaboration for the discovery and design of new molecules
and materials. Specifically, I have begun working on a project that
uses these techniques to design dye molecules for higher-resolution biological imaging and diagnostics, which could someday help
detect cancer at earlier stages.
Outside of my research and core coursework, I am involved in
my department in several ways. As a member of our Graduate Student Council for chemical engineering, I plan virtual social events
and socially-distanced intramural sports to keep community members engaged during the pandemic. I have also served as a mentor
for students from underrepresented backgrounds applying to Ph.D.
programs at MIT for the last two years, and I have been a mentor in
the Netpals program to help local middle school students by practicing email etiquette and discussing careers in science.
I am also completing MIT’s graduate teaching development
tracks certificate program to improve my teaching skills and the
graduate certificate in technical leadership to improve my professional competencies. These two programs will complement the
traditional components of my Ph.D. education to better prepare me
for my future career as an educator, mentor, and research group
leader. I will be finishing the remaining years of my Ph.D. program
as an NSF Graduate Research Fellow. I am thankful for TBP’s support and look forward to paying it forward throughout my career.

2021 Fellow Reports
B. Volkan Gurses, GA A ’20
Forge Fellow No. 8
I graduated from the Georgia Institute of Technology with a B.S. in electrical engineering. Over
the summer, I continued working as a full-time
researcher and completed my undergraduate
research thesis on developing an ultra-sensitive
remote sensing instrument that has formed the
basis of a global low-frequency receiver network
for lightning detection, ionospheric/magnetospheric remote sensing, and space weather monitoring. I published
my undergraduate work in the Review of Scientific Instruments in
2021.
At the end of summer, I began working toward my Ph.D. in electrical engineering at the California Institute of Technology and was
awarded the Middlebrook Fellowship. I joined Caltech High-Speed
Integrated Circuits Laboratory with Prof. Ali Hajimiri as my advisor.
During my first year, I had the chance to expand my research interests by taking courses in silicon photonics, quantum electronics, and
microwave engineering.
My research focuses on developing very-large-scale optical
phased arrays (OPA) and silicon photonic components for free-space
optical communications, light detection & ranging, bioimaging, and
holography. Since these OPAs are realized on silicon and are compatible with CMOS processes, they can be fabricated at low cost and
with high yields using the semiconductor fabrication infrastructure
already well established for conventional electronics. Due to their
small form factor and scalable nature, OPAs developed in this research will pave the way for establishing hybrid photonic-electronic
systems as a core part of commercial electronic devices.
I am honored and grateful for the support Tau Beta Pi provided
me in pursuit of a Ph.D. and a career in academia. I will strive to pay
this support forward in my future academic career.

Eleanor G. Henson, AR A ’20
Fife Fellow No. 227

After graduating with my B.S. in biological
engineering and minor in sustainability from the
University of Arkansas, my post-undergraduate
journey (like many others) was complicated by
the global pandemic. I moved to Fort Collins, CO,
and began my master’s career in civil and environmental engineering at Colorado State University (CSU). I had originally planned to combine
this thesis work at CSU with a Fulbright Grant at the University of
Saskatchewan and the Global Institute for Water Security in Canada.
However, with travel restrictions and universities constantly adjusting
to the COVID-19 pandemic, I was unable to trek to Saskatchewan this
year, but hope to reapply for a Fulbright Grant with my collaborators.
At CSU, I spent my first semester taking the coursework for a
concentration in hydrologic science and engineering, and I taught an
introductory lab in civil & environmental engineering. Teaching was
an experience I desperately wanted to gain, as I am heavily considering pursuing a career in academia. After the first semester, I joined
Dr. Ryan Bailey’s research lab, which focuses on nutrient fate and
transport in groundwater and surface water systems. My specific
research project aims to create a model in the ArgGIS interface of
the Soil and Water Assessment Tool to simulate the mobilization,
transport, and fate of salt species. Excess salinity in watershed
systems can be detrimental to crop yield, soil health, drinking water,
and surface water environmental conditions. The goal of this research is to better predict the most prominent sources of salt in arid
landscapes and then to implement best management practices to
mitigate the effects of excess salt in watershed systems.
After my master’s career, I plan to either stick around to pursue
a Ph.D. in environmental engineering or reapply for a Fulbright
grant to study hydrology in a different academic culture. I am forever
grateful and honored for the generous support that TBP has given
me through this fellowship and I hope to pay the support forward as I
further my academic career.

Jesse Hinricher, SD A ’19
Record Fellow No. 25
I am finishing my second year of graduate
study in materials science and engineering
at the Massachusetts Institute of Technology.
This past year, I conducted research in Professor Jennifer Rupp’s lab which is focused on
using inexpensive and highly scalable techniques to fabricate solid-state electrolytes. I
have been synthesizing solid-state electrolytes that have promise
to increase battery energy density and reduce safety concerns with
typical Li-ion batteries like those found in phones, laptops, and
electric vehicles. Specifically, my solid-state electrolyte films have
properties typically achieved only under extreme conditions and
I can fabricate mine several hundred degrees cooler than commercial methods. I am preparing two manuscripts on my work. I
intend to pursue an industrial position in the energy storage field.
Outside of research, I have grown as a scientific communicator
and advocate for underrepresented groups in higher education. I
founded the department of materials science & engineering communication laboratory where I teach undergraduate students,
graduate students, and post-docs to communicate their technical
work effectively. I led five workshops on topics including resume
preparation in partnership with the national organization for the
Professional Advancement of Black Chemists and Chemical Engineers, poster presentations, and video presentations. In addition, I
have tutored students on graduate applications in partnership with
MIT’s ACCESS program where underrepresented minority seniors
visit MIT’s campus to demystify the graduate admissions process.
I am grateful for the TBP Fellowship support and am
immensely honored to have received this award. I would like to
thank the Tau Beta Pi community and generous donors who make
these opportunities possible, and I am eager to pay this support
forward throughout my career.

Nicholas Johnson, NJ D ’20
Hennis Fellow No. 1
After completing my undergraduate studies
at Princeton University with highest honors in
operations research and financial engineering, I enrolled at the Massachusetts Institute
of Technology as a Ph.D. student in operations
research. At MIT, my research aims towards
developing a more unified theory of optimization and machine learning, with a particular interest in working on
applied problems in healthcare and in finance.
During my first year of studies, my research efforts have been
focused on two projects centered around the problem of approximately decomposing a given matrix into the sum of a sparse matrix
and a low rank matrix. This problem arises in important uses cases
such as data denoising, facial recognition, video surveillance and
latent semantic indexing. My research agenda has also focused
on efforts to continue to expand my undergraduate thesis which
focused on developing high performance, efficient algorithms to
solve a network-based optimization problem that models a community based preventative health intervention designed to curb the
prevalence of obesity in Canada. In parallel to conducting research
at the end of this year, I will have completed the necessary coursework required for my Ph.D. qualifying process.
Outside of my research, I have leveraged my platform as Princeton’s first Black Valedictorian to be an advocate for educational
attainment in marginalized communities and increased representation in STEM industries through professional speaking. I have
invested in the growth of the black community in Canada, my home
country, through my work with the Black Wealth Club. I have
explored my passion for entrepreneurship as a Contrary Fellow and
through consulting work, I have helped corporations leverage state
of the art technology to optimize their business operations. I am
forever grateful for TBP’s support of my graduate studies.
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Maria E. Kelly, NM B ’18
Record Fellow No. 25
This August, I began my Ph.D. in chemical
engineering at the University of Colorado at
Boulder. In the fall, I worked on an independent study research project using machine
learning to predict the amount of lithium
metal plated in a battery after periods of fast
charging and discharging. As part of a quantum simulations course, I completed a theoretical study on carbon
catalysts for converting carbon dioxide to carbon monoxide. Both
experiences introduced me to computational methods used to
study electrochemical energy storage and conversion materials,
an area I focus on in my Ph.D. research. By the end of this semester, I will finish my core course requirements and complete a
teaching assistantship.
This winter, I joined Professor Wilson Smith’s research group,
which has been a great fit for my interests in electrochemistry
and clean energy. My graduate research uses two characterization techniques: scanning electrochemical microscopy and atomic
force microscopy, to probe the local reaction environment during
the electrochemical conversion of carbon dioxide to higher value
chemicals such as ethylene. I am thrilled to be conducting this
work at the National Renewable Energy Lab as part of the Department of Energy’s Liquid Sunlight Alliance.
Outside of academics, I have tutored undergraduate chemical
engineering students and mentored a local high school student
completing a research project in carbon dioxide reduction electrocatalysis. I have also stayed connected to my undergraduate TBP
chapter by volunteering on a panel about graduate school.
The past year has been a rewarding start to my graduate
studies, and I am deeply grateful for Tau Beta Pi’s support. I look
forward to continuing my outreach efforts as well as diving into
my research in the coming months. In the future, I hope to join the
research staff at a national lab.

Ryan E. Kelly, TN A ’20
Hennis Fellow No. 1
After graduating from the University of
Tennessee, Knoxville, in 2020, I moved to
Austin, TX, to begin my pursuit of a Ph.D. in
aerospace engineering at the University of
Texas at Austin. I began working in July, joining Dr. David Goldstein’s computational fluids
group, beginning my research of particletracking in incompressible flows. I started my project based by
familiarizing myself with literature in the field and code which
had been developed by an undergraduate student during the prior
year. From there, I analyzed the trajectory of a small bubble in the
presence of a Lamb-Oseen vortex as a simpler case using MATLAB simulations. Using results from this study, we have submitted our first manuscript for review.
In addition to my research, I have taken several courses deepening my knowledge of fluids, math, and computational methods,
as well as a course discussing educational methods. I will continue my research by moving on to a full DNS code and examining the 3D equivalent of the particle-tracking problem, and I will
continue to take classes in math, physics, and education, setting
myself up to be the best professor I can be.
I am extremely grateful for the support of Tau Beta Pi, in the
forms of both the fellowship and the connections I’ve made with
other Tau Bates. I am honored to be named a TBP Fellow and I
am thankful for the generosity which has supported the pursuit of
my dream.
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Shreedevi Kumar, FL A ’17
Record Fellow No. 25
I am completing my fourth year of graduate
studies at University of Florida under the guidance of Dr. Blanka Sharma in the biomedical
engineering department. This past year, I have
continued making progress on my doctoral
projects, which have focused on drug delivery
vehicles and therapeutics that are site-specific and targeted at different inflammatory pathways in osteoarthritis.
Through my work, I hope to demonstrate that the delivery of bioactive nanoparticles made up a free-radical scavenging material,
manganese dioxide, will lead to overall chondroprotection of cartilage, modulate inflammation and reduce OA-associated pain and
disability. In a second project, I am focused on reprogramming the
innate immune system thereby altering the inflammatory profile
of the osteoarthritic joint over long periods of time. To do this, I am
designing a microparticle system that delivers an immunomodulatory protein that will cause a shift in polarization of macrophages
within an inflamed osteoarthritic knee.
In this past year, I contributed to the field as a first author on a
review article published in Bioelectricity in June 2020 and presented
my doctoral research on the chondroprotection of manganese
dioxide nanoparticles from inflammation-induced oxidative stress
in the Tissue Engineering and Regenerative Medicine International
Society student and young investigator section webinar
series. I was one of two individuals awarded the 2020 Collaborative
Exchange Grant by the Orthopaedic Research Society and honored
to be picked as the Ph.D. candidate for the 2021 Gator Engineering
Attribute Award for integrity at UF.
As I wrap up my graduate studies, I am thankful to my advisors
and peers who have guided me along the way; additionally, I would
like to thank TBP and Mr. Leroy E. Record for the fellowship award
that has undoubtedly alleviated my efforts to pursue scientific
knowledge and contribute to the field.

Kevin Leung, CA L ’16
GEICO Fellow No. 5
Over this past year as a Tau Beta Pi Fellow, I
have completed my fifth year of doctoral research in biomedical engineering at the Johns
Hopkins University School of Medicine. During
this time, I conducted research developing
machine learning algorithms for medical
image analysis tasks. My thesis research consisted of developing algorithms that perform prognosis of patients
with Parkinson’s disease, generation of synthetic medical images
using generative adversarial networks, and automatic classification of cancer lesions. These works resulted in three patent
applications where I was the lead inventor as well as several
journal papers in preparation for submission.
I recently published a first-author journal paper on automatic
segmentation of cancer lesions and presented a poster at the 2020
IEEE Nuclear Science Symposium and Medical Image Conference
on detection of COVID-19. I was a reviewer for several scientific
journals and achieved IOP trusted reviewer status for excellence
in peer review. I was also selected for an Outstanding Reviewer
Award for physics in Medicine and biology in 2020. I served as a
teaching assistant for a graduate course in the Fall 2020 semester
covering core concepts in computational physiological medicine.
Additionally, I operated as a pro-bono consultant for the JHU
graduate consulting club where I consulted a biotech company
for artificial intelligence-based products. I also served as a codirector of internships for BME EDGE, a student-run organization
for helping Ph.D. students engage in internship opportunities. I got
involved with the local community by serving as a Thread, Inc., to
support underprivileged students at a Baltimore high school. I was
recognized with the Thread 2020 MVP Award for commitment by a
volunteer. I am very grateful for the support provided by TBP.

2021 Fellow Reports
Luke Neise, TN B ’20
Record Fellow No. 25
After graduating from Vanderbilt University
with a degree in mechanical engineering, I
began my graduate studies at Stanford University in the aeronautics & astronautics M.S.
program. This year, I've had the opportunity to
take a number of courses in aerospace robotics and spacecraft dynamics and control.
To accompany those courses, I've also
started research in Prof. D'Amico's Space Rendezvous Laboratory, which works to enable future distributed space systems via
astrodynamics and GNC research. Within that domain, my specific
research focuses on enabling autonomous nanosatellite swarming missions for the exploration and characterization of nearEarth asteroids.
Outside of the classroom, I was selected to be a part of Stanfords's 2021 Threshold Venture Fellows program, a six-month
opportunity centered on cultivating an understanding of venture
creation and entrepreneurial thought. In addition, last September,
I participated in the Energy@Stanford & SLCA 2020 Conference on
energy research for the 21st century.
Looking to the future, in a little over a year from now I hope
to be transitioning into Stanford's aero/astro Ph.D. program to
continue in my graduate work. I am extremely grateful to Tau Beta
Pi for helping to make this a possibility by supporting my studies
this year. It was a great honor to receive this fellowship thank you.

Alexander T. Nguyen, KY A ’20
GEICO Fellow No. 5
This past year, I began my MS/Ph.D. coursework at the University of Texas at Austin,
emphasizing integrated circuits and systems.
I have been working in UT Circuits Research
Lab with Prof. Jaydeep Kulkarni on low power,
high performance, and radiation hardened
memory and circuits. Within the first month,
I contributed to my first test chip tape out focused on efficient
compute-in-memory techniques.
Through my first year, I have also served as a TA for undergraduate engineering communications for BME and ECE departments. This coming summer, I will be working as a digital design
intern with the Precision Analog-to-Digital Converter team based
in Tuscon, AZ. There, I will be working through all facets of the
digital design flow—from logic to layout to verification.
The support of TBP has provided me with more opportunities
to explore different research areas and professional opportunities.
I look forward to paying this support forward in my future endeavors as an electrical engineer.

Denislav Nikolov, CA N ’20
Record Fellow No. 25
This past fall, I finished my bachelor's degree
in mechanical engineering from the California
State Polytechnic University at Pomona and
began working towards a Ph.D. in mechanical
engineering with a focus on solid mechanics
at the University of Michigan at Ann Arbor as a
Rackham Merit Fellow.
I joined the lab of Dr. Jon Estrada, which
studies the mechanical characterization of soft materials, namely
biological tissue, utilizing high speed image processing and minimally-invasive response mechanisms. During my first semester,
I expanded my solid mechanics foundation by taking courses in continuum mechanics and polymer mechanics where I learned about
mechanical characteristics of soft materials and how to apply them
in a research setting. I also took a class on data driven methods,
which are a novel way of solving the ongoing inverse problem of
determining material properties.
I continued my ventures towards developing data driven techniques by enrolling in Bayesian statistics, optimization techniques,
and image processing courses my second semester. I have thus far
successfully applied these foundations towards research in the
Estrada lab, and have set a proper pipeline for experimental
research with multiphoton and photoacoustic microscopy.
Moving forward, I hope to address some of the questions that I
have regarding soft materials and their mechanical properties. Additionally in my time as a graduate student, I have been serving as
the outreach chair for the mechanical engineering graduate council
(MEGC), representing my department regarding outreach and service initiatives in the state of Michigan. Through this responsibility,
I have compounded my impact on campus and beyond, and hope
to continue to make positive changes with my continual pursuit in
MEGC and as a teaching assistant. I am extremely grateful to TBP
for this fellowship and its support of my graduate studies.

Kendra Noneman, ID G ’20
Anderson Fellow No. 15
Following my 2020 graduation from Boise
State University with a B.S. in materials science and engineering, I started my doctoral
studies in neural computation at Carnegie
Mellon University. Starting graduate school
during a global pandemic in a new city and
new field was incredibly challenging, but also
very eye-opening and rewarding. My coursework consisted mainly
of statistics and neuroscience, and through journal clubs, conferences, invited talks, and lab group meetings I have learned more
than I even thought was possible.
In the first semester, I worked with Dr. Matt Smith and Dr.
Byron Yu who do research revolving around vision, attention, dimensionality reduction, and neural data analysis. In particular, I aimed
to understand the extent to which internal states in the brain are
under volitional control using brain-computer interfaces and machine learning techniques. In the second semester, I also studied
vision but with Dr. J. Patrick Mayo, a new faculty member at the
University of Pittsburgh. For this project, we analyzed neural activity recorded from the medial superior temporal area to understand
how our visual behavior changes when we transition from fixating
on something to following a moving object with our eyes. At the end
of my first year, I will pick a permanent advisor and present a milestone presentation to a committee for feedback.
This year, more than ever, I am incredibly grateful for TBP's
support towards my graduate education. I am looking forward to
future opportunities within the organization, including starting an
alumni chapter in my area and working with the Pennsylvania Gamma Chapter at CMU. After completing my Ph.D., I plan on entering
industry as a research scientist with the ultimate goal of becoming
a project manager or director.
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James Obute, KY A ’20
Fife Fellow No. 230
After graduating from the University of Kentucky with a B.S. in chemical engineering, I
started my Ph.D. in chemical engineering at the
University of Texas at Austin (UT Austin). During
my first semester, I completed my core coursework and joined Professor Arumugam Manthiram’s group. Prof. Manthiram is a leader in
the field of lithium-ion batteries, and our group
focuses on solving the major challenges facing lithium-ion battery
technology. Specifically, I have been focused on improving the rate
cyclability of high-nickel NMC cathodes by coating with zirconium
phosphate (ZrP). Coating the cathode with a layer of ZrP can effectively prevent chemical reactions between the cathode materials
and electrolyte, as well as enhance the cycling stability of the cell.
Furthermore, I am also serving as a teaching assistant for an
undergraduate separation processes and mass transport course.
Outside of my research and TA positions, I am the TBP liaison of
the Graduates for Underrepresented Minorities (GUM) at UT Austin.
Through this position, I work with both the TBP Texas Alpha Chapter and GUM to facilitate joint events and mentorship opportunities. I am very thankful to have been a TBP Zimmerman Fellow.
The support has been especially appreciated during the increased
stress of the pandemic. I plan to pursue a career in academia, so I
hope to give back to the community through research and by guiding the next generations of engineers.

Abimola E. Oluwade, DC A ’20
Anderson Fellow No. 15
After graduating from Howard University with
a B.Sc. in mechanical engineering, I started a
summer research internship at SLAC National
Accelerator Laboratory. I worked on utilizing Non-negative Matrix Factorization (NMF)
and agglomerative clustering techniques with
various similarity measures to train a machine
learning model that classifies a Titanium Nickel and Tin X-ray
diffraction dataset. Through this research I was able to improve my
computational skills, especially in machine learning.
In the fall, I commenced my thesis master’s program in mechanical engineering at Howard University. I took the core classes
including advanced fluid mechanics I and advanced dynamics I,
and by the end of this semester, I will be done with all the required
classes. I also continued my research with Dr. E. Glakpe, where
I study the effect of relevant parameters like Reynolds number,
modified Grashof number, and aspect ratio on the heat transfer
characteristic of fluid-flow in a three-dimensional rectangular
duct heated at the bottom. Simulations are carried out on COMSOL
Multiphysics simulation software and
emphasis is placed on comparing the Finite Element Analysis
method of COMSOL Multiphysics with other computational works
in the literature. So far, the abstract of our work has been accepted
at the upcoming ASME IMECE2021 Conference, and a paper will be
submitted soon.
After completing my M.Sc. program, I plan to obtain a Ph.D. in
fluid flow and thermal sciences and pursue a career in research
or academia. I am immensely grateful to Tau Beta Pi for the fellowship support which made my first year of graduate study
seamless. The impact was quite immeasurable especially due to
the pandemic; also, unlike past years I had concerned myself with
living expenses, this last year, through this fellowship, I was able to
focus on my academics and research.
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Jesse Schimpf, ID G ’20
Fife Fellow No. 230
After graduating from Boise State University
with a B.S. in materials science and engineering, I began my Ph.D. at UC Berkeley in Professor Lane Martin’s lab. My research utilizes
high-throughput computational workflows
alongside the Materials Project, an extensive
database of theoretically and experimentally
generated inorganic compounds, to predict and
synthesize new functional electronic materials. The goal of this
work is to streamline the development of new materials with emergent phenomena and provide a powerful feedback loop between
experimentalists and theorists.
This year, I have focused on coursework and getting familiarized
with the lab. The primary tool we use for synthesis is pulsed laser
deposition (PLD), which uses a high energy laser to ablate a target
material and deposit it onto a substrate as a thin film. I learned to
synthesize highly crystalline oxide thin films which I subsequently
studied with x-ray diffraction and scanning probe microscopy. I also
used PLD to grow layered heterostructures which I processed, via
photolithography and wet etching, into microcapacitors to measure
dielectric and ferroelectric properties. Recently, I was able to synthesize an entirely new material predicted by the Materials Project,
and am working to characterize its crystal structure and properties.
In March, I was awarded an NSF graduate research fellowship,
which will enable me to further expand my research ambitions and
provide a strong foundation for a future career in academia. I hope
to continue pursuing research and developing my understanding
of the physical mechanisms that govern our world, while providing
pathways for future generations to do the same. I am grateful to
Tau Beta Pi for this award and for connecting me with an incredible
network of talented engineers. They have been critical to my success and continue to inspire and motivate me to achieve my goals.

Kirk Smith, OK B ’17
Sigma Tau Fellow No. 46
The fourth year of my doctoral studies has
undoubtedly been the most insightful yet. With
the gracious support of Tau Beta Pi, I continued my struggles trying to understand how
to make nonaqueous flow batteries “work.”
Issues of repeatability and reproducibility have
been largely addressed with a combination of
plumbing and undergraduate chemistry, in part
due to the commissioning of a Schlenk line to synthesize and purify
coordination compounds. My year-in-review could be accurately
described as a never-ending game of Whack-a-mole, with the
solution of one problem uncovering some other previously unobservable issue. Net progress has been made, however, and I am
keen to publish and share my findings to help others expedite their
research flows in the effort to identify affordable, sustainable ways
to store energy electrochemically.
I am eagerly anticipating the submission of my dissertation,
which will happen later this year. Even with the pains and frustrations of my work so far, I am still very motivated to perform
research related to sustainable energy technologies, especially
electrochemical and thermal systems. In the short term, I will
likely seek employment as a post-doc, after taking a bit of time to
reconnect with friends and family I haven’t seen in some time and
completing a few bucket-list items. My career goals are continually
evolving, but I am starting to envision a future where I can perform
applied research at an institution which permits the open sharing
of results, be that a university, national lab, or a non-academic
research institution/society. I also still wish to continue work as
a community advocate on local and regional issues pertaining to
energy and environmental affairs, especially those to which I can
contribute my engineering skills.

2021 Fellow Reports
Robert W. Streeter, P.E., WY A ’11
Sigma Tau Fellow No. 46
Thanks to the Tau Beta Pi Graduate Fellowship, I
remained focused on my academics through the
tumultuous times of 2020-21, making meaningful and insightful progress on my doctoral
research. My project is the development of a
non-invasive, passive, and low-power medical
device for the detection of sub-surface tissue
temperature using a near-field probe on the skin, a radiometer, and
a post-processing algorithm. This has proven a very challenging
and worthwhile problem.
Firstly, I spent time iteratively designing, simulating, building,
and testing probe designs against a collection of simulated and
physical phantoms. The probe needs to not only receive from the
tissue layers within its near-field range, but also minimize far-field
performance to reduce electromagnetic interference. By considering boundary conditions and engineering the near-field to “focus”
within the layer of interest, I was able to design a probe that performs sufficiently well to progress on with the work.
Secondly, I designed a modular radiometer. The modular design
allows great flexibility during the initial prototyping phase. While
work to fully characterize each sub-system is ongoing, the plan is
to identify the stage, or stages, that contribute the most to uncertainty within the measurement, and work to improve performance
accordingly.
I welcomed a new post-doc onto the project in February, and
we have started drafting our first publication related to this project.
We look forward to publishing this year, and in years to come. This
aligns well with my goals to pursue a teaching position in academia
following completion of my doctoral studies. I have always found incredible satisfaction from enabling the success of others, and, just
like my mentors have done for me, I hope to motivate, excite, and
prepare future generations of engineers and scientists.

Reed Yalisove, MI G ’20
Sigma Tau Fellow No. 46
I graduated from the University of Michigan
with a B.S.E. in materials science and engineering in the spring of 2020. In the fall, I
started my first year of graduate school at the
University of California, Berkeley as an NSF
graduate research fellow and a TBP Fellow
working towards a Ph.D. in materials science.
Over the past several months, I have worked to complete my course
requirements and I have passed my qualifying examination.
At Berkeley, I will study magnetic structures in oxide materials
under the guidance of my advisors, professors Mary Scott and
Ramamoorthy Ramesh. My first project will pair the transmission
electron microscopy (TEM) expertise of the Scott lab with the materials growth experience of the Ramesh lab as I study the properties
of magnetic domains in two-dimensional ferromagnets using
Lorentz TEM and electron energy loss spectroscopy.
Outside of the lab, I have been taking advantage of my proximity
to nature by exploring parks and trails in and around the Bay Area.
In order to continue the STEM outreach that I enjoyed with Tau Beta
Pi in my undergraduate studies, I participated in the Be a Scientist
program at Berkely, where graduate students (virtually) join science
classes in middle schools to guide small groups of students through
the scientific method.
I am very appreciative of Tau Beta Pi’s support of my graduate
studies, and I will continue to uphold the tenets of TBP throughout
my career.

Erica Wagner, MA E ’20
Sigma Tau Fellow No. 46
After graduating from Northeastern University
with a B.S. in bioengineering and a minor in
entrepreneurial engineering, I started my Ph.D.
in biomedical engineering at Cornell University.
At Cornell, I joined the Jiang lab with Dr. Shaoyi
Jiang where I am combining biomaterials and
regenerative medicine to create stem cell
derived pancreatic islets for the treatment of type I diabetes.
In addition to taking required classes in the Fall and Spring
semesters, I have also helped establish collaborations at Weill
Cornell Medicine for the pancreatic islet project. I plan to utilize
biomaterials to modify the stem cell’s microenvironment to produce mature, insulin secreting cells that can potentially be transplanted into patients. Another project I am heavily involved in is
creating stem cell derived immune cells for production of
extracellular vesicles (EVs). These EVs can be used as a natural
drug delivery system able to target areas of high inflammation
with minimal modifications.
I have also been in involved with a few STEM outreach efforts
since starting at Cornell. I volunteer with the New Visions Program
where I mentor high school seniors from the local area on applying to colleges and scholarships, deciding between schools, and
financial responsibility. Moreover, I have created a virtual field trip
program for 3rd-4th grade students from underprivileged school
districts where I filmed a video discussing what it is like to be a
biomedical engineer, giving a tour of the lab space, and interviewing other scientists. I am extremely grateful for TBP’s support
through this fellowship, and I look forward to one day giving back
to the organization scientists.
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