                                   The Hertzsprung – Russell diagram

History

In the early 1900s, astronomers Ejnar Hertzprung and Henry Norris Russell found that when they compared the absolute magnitude with the surface temperature stars, there was a definite pattern between the two. They plotted absolute magnitude on the Y-axis of a graph with the brightest stars at the top of the diagram and the dimmest at the bottom. They plotted spectral class on the X-axis, which is a categorisation that reflects a stars colour and temperature. The coolest redder stars are towards the left on the diagram and the hotter bluer stars towards the right on the diagram, so it goes from lower temperatures to hotter temperatures along the Y-axis. They found that 90% of the stars fell along the broad diagonal band called the main sequence, which showed the dimmest stars to have a lower temperature and the brightest stars to have a higher temperature. The rest of the stars fell into other quadrants, the cool but bright giants and super giants at the upper right of the diagram and hot but dim dwarfs at the lower left. This led to the understanding that the stars in the same region of the diagram had the same characteristics. The Hertzsprung – Russell diagram has become an important tool for examining stellar properties and evolution.   

                Calculating absolute magnitude from apparent magnitude

To calculate the absolute magnitude of the 20 nearest stars I used the equation: 

M = –5 log (d/10) + m

Where M= absolute magnitude, d=distance in parsecs and m= apparent magnitude

For example the star Sirius B, d = 2.64, m = 8.44

M = -5 log (2.64/10) + 8.44 = 11.33

I worked it out for all the stars by using Microsoft excel.

                                      HR Diagram Discussion Questions

1) Most of the nearest stars are in the main sequence and have quite high B-V values which corresponds to a low temperature and have quite high absolute magnitudes and so are dim. 2 of the nearest stars are in the white dwarf area which have lower B-V and high absolute magnitudes and so are hot but dim. Also 2 of the nearest stars towards the upper left of the diagram and so are quite hot and quite bright. Most of the brightest stars are also at the upper left of the diagram and so are hot and bright. There are also 4 stars in the giant area which are bright but have low surface temperatures.

There is such a pronounced difference because the brightest stars are.

2) To calculate the absolute magnitude of the sun I can use the same the equation as I did to calculate it for the 20 nearest stars.

M = -5 log (d/10) + m. As 1parsec is 206,265 AU then d = 1/206,265 = 4.848EXP-6.

M = -5 log (0.0000004848/10) + -26.74 = 4.83.

The position of the sun on the diagram is in the middle of the main sequence of stars. Compared with the 20 nearest stars the sun is one of the brightest and hottest however compared with the 20 brightest the sun is cool and dim.  

