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David M. Hernandez
My journey to Taiwan

My name is David M. Hernandez, and I joined the NTNU department of physics as an assistant
professor on August 1%, 2025. My research area is gravitational dynamics, and particularly the N-body
problem. [ am an American, and I’m fluent in English and Spanish. I have studied some German.

I realized in 10" grade in high school that I wanted to pursue a career in astronomy. At the time, I was
studying abroad in Madrid, Spain. We had two lectures in the physics class on astronomy, and I remember
how grandiose, interesting, and important astronomy seemed. We discussed The Big Bang, black holes,
and more. At the time, I also took a math class, and the teacher truly believed I could become a
mathematician. All of this gave me confidence that I could have a career in science.

Making this choice as a career was tough at first since I didn’t have scientists in my family. Our
household was more focused on music. I have two siblings who’ve gone on to become professional
musicians. I had been serious about music and percussion up to that point and had won awards for my

playing.

I began reading books by Stephen Hawking to learn more about astronomy. I also took two physics
classes at the local college of my small city. In retrospect, I underestimated the importance of a solid
mathematical background to be a successful theoretical astrophysicist. In some ways, I’'m still trying to
learn math nowadays to become as strong as possible in my subfield. Some of my research can be
considered in applied mathematics.

I did well in college applications, being admitted to all nine schools I applied to. In the end, I went to
a university in my state, the University of Arizona. Here, I was offered a Flinn Scholarship, which pays
for tuition, housing, food expenses, and more. At the UA, I did research pretty much since my first year,
with a variety of advisors at UA and abroad.

For my graduate studies I attended MIT, where I worked for Professor Edmund (Ed) Bertschinger.
My time at MIT was excellent for many reasons. I had an advisor who helped me become an independent
researcher; in fact, [ wrote a solo author paper in graduate school. Ed also mentored me in career and other
challenges. Ed also encouraged me to form collaborations during graduate school with other scientists,
and I was able to work with several others across the US, in Canada, the UK, Japan, and beyond. Seeking
new collaborations has been critical to furthering my career, and it has opened research doors. In graduate
school, I settled on gravitational dynamics as a research topic and stayed with it ever since.

In my first postdoc, I chose to remain in Boston--- I took a position at the Harvard—Smithsonian
Center for Astrophysics. It was a productive and hard-working time; [ wrote two solo author papers quickly
after I started. After six months, I took a postdoc position at the RIKEN Center for Computation Science




in Kobe, Japan, which allowed me to work with one of the leaders in computational astrophysics, Jun
Makino. Overall, the experience was positive, and it strengthened my research connections in Asia.

I then returned to the CfA. I finished my postdoc in fall 2022, and I decided it would be interesting to
work in the New York City metro area. Thus, I began my next postdoc at Yale University, supervised by
Greg Laughlin. Yale is in New Haven, which is conveniently connected to New York City via the Metro
North railroad.

The research environment at Yale was excellent; it was a quite different feeling from that of a sprawling
large research environment like the CfA. Interaction between students, postdocs, and faculty was frequent.

After my postdoc at Yale, I started an exciting new chapter of my career at the NTNU physics
department in Taiwan.

My research focuses on the gravitational N-body problem, which is the fundamental building block
needed to describe the motion of stars, planets, and galaxies. I am interested in ways to study these
dynamics; in particular, through so called geometric integration algorithms like symplectic and time-
symmetric time integration. Because gravity is a tough problem to solve that involves structures forming
at arbitrary scales, computational techniques must be highly flexible and adaptive.

I’ve also worked on the dynamics of the solar system. I’ve studied Mercury’s possible long-term
instability. [I’ve investigated how numerical artifacts in some simulations affect this study. I’ve also
studied at the slow sub diffusion of solar system secular frequencies over time.

My work mixes knowledge of astronomy, physics, computer science, and mathematics. The wide
background knowledge needed makes this work challenging, but well worth the effort in my view.
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