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For thousands of years, human beings have gazed
up at the sky, appreciating the beauty of the heavens
and wondering about our place in the Universe.
Perhaps even before early humans developed the
language with which to talk about the stars, they had
already developed a connection with the night sky,
as they first began to understand the connections
with seasonal weather patterns. Humanity's
connection with astronomy is both ancient and deep,
an important part of our survival and a constant
source of inspiration.

We now live in the so-called “golden age” of
astronomy, in which the advent of modern
technology has enabled an explosion in our
understanding of the Universe. With the increasing
sophistication of computers and charge-coupled

devices (CCDs) beginning in the late 20th

century, the volume of astronomical data and the
computational power with which to analyze it have
grown exponentially. Now it has become almost a
routine exercise to launch telescopes equipped with
hundred-million-pixel cameras into space. In this
way, NASA's Kepler space telescope has discovered
thousands of planets orbiting other stars in the
Galaxy, and its successor mission, TESS, has just
begun its own search for planets around many more
stars even closer to the Earth. In the early 2020’s,
the Hubble space telescope’s successor, JWST, will
enable astronomers to study the atmospheres of
some of these planets, and in doing so possibly even
discover the signatures of biological activity on other
worlds. This will be a momentous occasion in human
history, as we will be able to address empirically the
age-old question: Are we alone?

As the exponential growth of astronomical
resources continues, even powerful modern
computers will struggle to cope with the deluge of
data generated by near future projects, such as
LSST. What discoveries lie ahead? The Universe is
a big and mysterious place, and as with all scientific
endeavors, the more that we understand, the more
we realize we don't know, and the more questions
there are to ask. Asking the right questions is the
necessary first step to pushing the boundaries of
human knowledge, and working hard to pursue the
answers is a rewarding journey. At the end of the
day, there are many reasons why | hope to see more
people study astronomy in the future, but perhaps
the simplest reason is the best one: it's fun.
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Observational studies of galaxy formation and evolution

Supernovae, gamma-ray bursts, nucleosynthesis, and the early universe

Formation of stars and planetary systems
Astrochemistry

Early universe, galaxy formation, black hole, structure formation, cosmic reionization, and
inter galactic medium

Study of the formation and evolution of galaxies, star clusters,
and planets using numerical simulations

Pulsating variable stars and the application to study
the structure and evolution of the Milky Way
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