Classifying Stars Cued Reading: Understanding Earth and Space Systems

To most people, starts are all alike. To astronomers stars appear very different in many ways. They look different by their size, temperature, color, and brightness.

Size

Stars range greatly in size. They can be large super-giants to very small dwarfs. An important difference between these two extreme sizes of stars is their density. The matter that makes up a dwarf star is packed closely together. One spoonful weighs several tons. The particles of matter in a giant star are spread out. The density of the giant star may be less than the density of air in our atmosphere. Our star, the Sun, is considered to be average in comparison to the size of other stars. 

Color and Temperature

Have you ever noticed how the coils on an electric toaster or electric heater glow red when they are hot? The color reveals clues about the temperature of the coils. Color also reveals clues about the temperature of a star. Stars have different colors when viewed through a telescope. Stars colors range from reds, oranges, and yellows, to blues and whites. The chart shows the relationship between the colors of stars and their surface temperatures. Our star, the Sun, is yellow in color. This places it in the average category for temperatures of stars. 
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Brightness

The brightness of a star depends on its size, temperature, and distance from the observer. For example, when you observe the coil in an electric toaster, the coil becomes brighter as it becomes hotter. It changes from dull red to a brighter orange. When you turn off the toaster, the coil changes. It goes from bright orange back to dull red, and eventually stops glowing. The brightness of a star is also related to its temperature. The hotter the star then the brighter its color. In general, blue and white stars are the brightest and the hottest. There are exceptions to this generalization. For example, some red super-giants are very bright. This is because of their enormous size.

Our star, the Sun, is of average brightness. The Sun appears brighter to us than any other object in the sky. Why? The Sun looks brighter simply because it is so much closer to us. Another name for brightness is magnitude. There are two types of magnitude that astronomers use when describing stars. There is apparent magnitude and absolute magnitude. Apparent magnitude depends mainly upon distance. Absolute magnitude depends upon a star’s size and temperature. Our star’s absolute magnitude is average. Its apparent magnitude is overwhelmingly larger than any other star.

H-R Diagram

Astronomers have discovered that there is a relationship between a star’s surface temperature and its brightness. Generally, the higher the temperature is, the brighter the star. Two astronomers named Hertsprung and Russell plotted the data of stars on a chart. They plotted them according to their surface temperatures and brightness. The chart is known as the H-R diagram.

Hertsprung and Russell found that stars fall into one of three groups. Most stars fall into a narrow band on the chart called the Main Sequence. A second group appears at the upper right of the chart called the giants and super-giants. A third group of stars appears at the very bottom of the chart and are called white dwarfs. The H-R diagram is a useful tool for studying the nature of stars. 
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