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Abstract

We reported making a teaching material for high school students and for beginners in college students to calculate the age of the
universe under simple assumptions with wide-field images of seven galaxy clusters of which radial velocities are known. In our
teaching material, we suppose that all galaxies appearing in a galaxy cluster image are member of it. After identifying cluster
galaxies with giant, normal size, and dwarf galaxy from a distribution of their apparent sizes, we calculate distances to them under
the assumption that the true sizes of giant, normal size, and dwarf galaxy are 50, 30, and 10 kpc, respectively. The distance to the
galaxy cluster is estimated with averaging those to the cluster member galaxies. Finally, we could obtain the Hubble constant and the
age of universe with the distances to the galaxy clusters and known radial velocities.

Applying our teaching material to high school students and to beginners in college students, we found that it took from two to four
hours for them to finish analysis of a galaxy cluster image. This fact indicates that our teaching material should not be used in a
regular lesson, but in extracurricular activity, group learning, and self study. We also found that even beginners could obtain a valid
Hubble constant and an age of the universe with our teaching material.
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