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Abstract

Computer science and programming skills are essential for 21st century research and technology de-
velopment and can enhance traditional curriculum to give students the opportunity to develop a tech-
nical background in any fundamental research area. We present an experience report in which one high
school student, while learning astrophysics, develops a computational system to statistically produce
Hertzsprung-Russell diagrams from a probabilistic description of stellar formation and modern theories of
stellar evolution. This provided a setting which motivated the student to develop a deeper understanding
of the relevant areas of astrophysics in particular; we hope that following a similar plan can help other
students develop both an understanding of astrophysics and an interest in the application of modern
computational tools to the field.

The computationally-inexpensive nature of this technique allowed the student to work only with
readily-available resources; this should also make it easy to reproduce our results. The student’s simulation
software, along with detailed documentation, has therefore been made available under the GNU General
Public License, version 3.0; in an educational setting, our publicly-released materials can be used as
scaffolding for an interdisciplinary project based on our methods. In addition, since our system works by
evolving stars through time to reach a final HR diagram, we believe that visualizations of the intermediate
time-steps can be combined into educationally-useful images and animations detailing the process of star
evolution through the HR diagram. These visualizations should be simple to produce from our open-source
system, as we have included a debugging tool designed to create these animations. Using this software,
a student can visualize Hertzsprung-Russell diagrams over time and stellar evolution, developing skills
relevant for professional research in the field of Astrophysics.
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