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Double Stars Overview

Overview

This presentation discusses the science of Double Stars.

In short: The value of Double Stars is that through determination of 
two stars in gravitational/mutual orbit, you can derive the stellar 
mass.

From the stellar mass, current astrophysical theories can be refined 
to greater detail with greater assurance.

Where Variable Stars rely on Photometry, Double Stars rely on the 
process of Astrometry.
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Common Definitions

Binary Stars:
• Two, or more, stars that revolve around each other as a result 

of their mutual gravitational attraction  
• Offer one of the few ways to measure stellar masses

• Stellar mass plays the leading role in a star’s evolution

Double Stars:
• Often used synonymously with binary star; but typically refer 

to a system where a gravitational link has not been 
established. 

• Most common Double Star are Optical doubles where two 
stars appear close together in the sky as seen from the Earth 
typically due to a line of sight chance alignment from our 
perspective. 

Components Count Percent

2 (binary star) 82760 78.69%
3 (triple star) 12431 11.82%
4 (quadruple star)

4629 4.40%
5 1905 1.81%
6 854 0.81%
7 541 0.51%
8 380 0.36%
9 236 0.22%
10+ (star clusterlet)

1439 1.38%
Total 105175 100.0%

Source: Washington Double Star Catalogue (2012)
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Double Astrophysical Importance

• The only way to “weigh” a star through determination of a Binary Star’s orbit.
• From Mass, the single most important characteristic of a star, you can determine the life 

cycle of the star: Birth, Fusion, Luminosity, Death
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Binary Star Orbits

• Typically, the brightest star is always assumed to be the Primary (A), secondary (B), tertiary (C), and so on, are 
dependent on decreasing order of brightness

• However, there are many cases where the primary, secondary, and so on were determined in the order of which they 
were first discovered.

• The Primary is assumed not to move in the orbital model
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Double/Binary Star Classifications

Optical vs. Gravitationally Bound

Binary Star

Double Star

Earth

Earth
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Binary Stars: Astrometric Binaries

Stars that orbit so closely that the presence of the second star is derived through the effect of the “tug” on the 
primary star’s path in the sky.

Sirius A & B:
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Binary Stars: Eclipsing Binary

A binary star system in which one star can eclipse the other star 
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Binary Stars: Spectroscopic Binary

Spectroscopic binaries are systems that are inferred to be binary by a comparison of the system’s spectra over time
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Washington Double Star Catalog

The most recent values for separation and position 
angle can be found in the Washington Double Star 
Catalog (WDS). 

The catalog is sustained and updated regularly by 
the United States Naval Observatory.

It also includes proper motion vectors, precise 
coordinates, magnitudes, date of discovery, and 
other information that may or may not be useful for 
a given study.
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Summary

Double Stars can either be gravitationally bound, or optically aligned.

They study of these over time can lead to an orbital determination which can lead to a mass 
determination.

Double Stars relies heavily on the process called: Astrometry
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Questions?
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Washington Double Star Catalog

The WDS can be used to select targets for study.

Three key aspects of a double star usually determine
whether or not it can be studied with the observer’s 
equipment:

• Separation in arcseconds
• Magnitude 
• Location in the sky for the time of year

Double Stars Overview



(c) Boyce Research Initiatives and Education Foundation.        
Visit: Boyce Astro @ http://www.boyce-astro.org 14

Washington Double Star Catalog

The WDS has two companion lists. 

One has all of the published orbits of binary stars, 
however precise, called the Sixth Orbit Catalog. 
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Washington Double Star Catalog

The WDS has two companion lists. 

Another is the Catalog of Rectilinear Elements.
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