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\\,phenomena to help those in need. Once I was old enough to understand what a professor does, it quickly

Personal, Relevant Background. and Future Goals Statement

Personal History Since I was a child, a career in science seemed natural to me. My parents were great
role models—both Serbian immigrants, my mother is a molecular biologist and my father is a mechanical
engineer. | have always been curious about nature and how we can apply our understanding of natural

became clear that this was my dream job. I could not only make discoveries about the Universe at the
cutting edge, but also teach and inspire new generations of scientists and engineers. With my academic
interests divided between fundamentals and applications, mechanical engineering seemed like a suitable
field for me because of its breadth. Over the past six years, I have been sharply focused on my long- .~

'/ term goal of becoming a professor and tailored my experiences to develop into a capable researcher
and teacher. I launched my career in research as early as possible and engaged in multiple different fields
ranging from mechanics to biomedicine in order to discover my passion at the intersection of science and
engineering: applied physics. Most importantly. I have chosen to immerse myself in research because |
simply enjoy it. I cannot imagine a more exciting job than being a professor—each day brings with it new
puzzles to solve, lessons to learn and teach, and ways to make the world a better place through scientific
discovery.
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Research Experiences My research journey began after my first year of undergraduate study at the

, working under Prof. and Dr. . I helped to
bridge the gap between micro- and macrotribology and learned how phenomena on length scales as small
as nanometers can affect the operation of machines over ten orders of magnitude larger. My project
involved characterizing the adhesion between stainless steel and an MoS;-based dry lubricant used on the
James Webb Space Telescope. I developed a method of functionalizing atomic force microscopy (AFM)
probes with single stainless steel microbeads as small as 10 um. I used these functionalized probes to
measure the adhesion force between stainless steel and the lubricant, collecting over 2,000 measurements
over two summers. The process of designing this experiment taught me what it takes to come up
with original ideas and the time and effort I need to dedicate to my experiments to do them right—
in other words, patience and diligence. Later, Dr. ]Il and I developed a MATLAB script to
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geometrically interpenetrate AFM images of the microbeads and the lubricant in 3D to simulate the
experiment. This novel, broadly applicable simulation allowed us to estimate the work of adhesion using
the adhesion force measurements. This was my first taste of theory and computation, and although I found
it challenging, it exposed me to methods of problem solving that were completely different from what I
encountered in my experiments. Years later, I would end up coming back to theory-building research
for its unique challenges, but in the meantime, I worked on becoming a good experimentalist and
indulged my curiosity about other areas of research. This project also gave me the opportunity to
develop one of my most valuable skills as a researcher: communication. | presented my work at an

undergraduate research conference in 2015 and won runner-up in my category. In addition, I was the first
author on a paper about this project published in Advanced Engineering Materials in 2017. Publishing a/’
paper as an undergraduate was extremely encouraging, as it showed me that I enjoyed conducting
and disseminating original, independent research. Although I was still far from being a professor, this
achievement gave me the resolve to aim high and confidence that I could achieve my goals.

My work with Prof. B -nd Dr. Il validated my interest in rescarch, and the skills I
developed under their supervision served as the springboard for my | NGTcTzcNEGEININGINGNGNEGNGEGEE
a co-op program at -_t_hé_lt gave me the opportunity to work full-time as a researcher after my third
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year of undergraduate studies. Although I enjoyed the research I had done over the past two summers, I
wanted to branch out and expose myself to other fields, with the hope of borrowing ideas from
areas of research I would not see in a conventional mechanical engineering program. Inspired by my />
mother, I tried biomedicine and tackled the problem of medication compliance under the supervision of \

Prof. | . Prof. . < D I -l | dcsigned and prototyped two A
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