
The most direct method to measure the distance to nearby stars is 
through the use of  parallax. The Earth's motion around the Sun 
every year produces a very small shift in nearby star's position 
in the sky compared to distant, background stars. This shift is 
always less than one arcsec for any star, which is very small 
(where a circle is 360 degrees, one degree is 60 arcminutes, one 
arcminute is 60 arcsecs).



Distance is measured in parsecs, where one parsec equals 3.26 
light-years (the distance light travels in one year).





Although the stars appear fixed in the sky, they are actually 
moving through space at very high velocities. Their extremely 
large distances makes this motion almost undetectable. This 
motion is called proper motion, and can also be used to judge 
the distance to stars.



The measure of the brightness of a star is, for historical and 
physiological reasons, called its apparent magnitude. The human 
eye detects light in a logarithmic fashion, meaning that changes 
occur in powers of 10 rather than in a linear manner. So ancient 
astronomers divided stars into six classes or magnitudes where 
the brightest are first magnitude, the faintest are sixth 
magnitude. Later measurements showed that a change in 5 
magnitudes is equal to a 100 increase in brightness.







Stars have different absolute luminosities. So the brightest 
stars in the sky are not necessarily the closest stars.  

The nearest stars make-up what is called the solar neighborhood, 
shown below. Note that the nearest stars are mostly small dim 
stars. These types of stars are hard to see at great distances. 
The twenty brightest stars are mostly supergiant stars; which are 
rare, but very bright. 
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Two stars in a binary system are bound by 
gravity and revolve around a common center of 
mass. Kepler's 3rd law of planetary motion can 
be used to determine the sum of the mass of 
the binary stars if the distance between each 
other and their orbital period is known.







This relationship is called the mass-luminosity relation 
for stars, and it indicates that the mass of a star 
controls the rate of energy production, which is 
thermonuclear fusion in the star's core. The rate of 
energy generation, in turn, uniquely determines the stars 
total luminosity.








