Chapter 27 notes:  Stars and Galaxies

Sec. 1:  Characteristics of Stars

A star is a body of gases that gives off a tremendous amount of light and heat.  They are composed primarily of hydrogen and helium.  We know what elements are in a star by the star’s spectrum.  One can tell the surface temperature of a star by its color, with the coolest stars being red (3000 degrees Celsius) and the hottest being blue (>35,000 degrees Celsius).  The sun is a yellow star, 5500 degrees Celsius.  The temperature versus the color of a star is plotted on a Hertzsprung-Russell (H-R) diagram.

The way stars and the sun seem to move across the sky is called apparent motion.  Apparent motion is due to the earth’s rotation.  The earth’s axis points toward Polaris, the North Star.  At night Polaris is always at the same point in the sky, and can be easily seen on a clear night, even in downtown Concord.  Stars near Polaris never disappear from the night sky, and are called circumpolar stars.

There are several types of actual stellar motion.  Stars moving toward the earth are said to be blue-shifted.  Stars moving away from the earth are red-shifted in their spectra.  Just as the earth rotates every 24 hours, stars also rotate.  Stars known as pulsars can rotate several times a second, whereas our sun takes about 27 days to complete one rotation.  Some stars revolve around other stars and are called binary star systems.  Stars also revolve around the center of their galaxies.  Our sun takes about 250 million years to revolve once around the center of the Milky Way.

The unit of distance for describing the distance to stars is light-years.  A light year is the distance light travels in a year, about 9.5 trillion kilometers.  Two methods of determining distance to stars are parallax and with Cepheid variable stars.

A star’s brightness is its stellar magnitude.  A star’s apparent magnitude is its brightness as it appears from earth.  A star’s absolute magnitude is its true brightness.

The different types of stars can be seen on a H-R diagram.  Most stars, including the sun, are main sequence stars.  Some other star types are white dwarfs, giants and supergiants.

