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Overview

This video lesson is apart of a group of  video lessons on Stellar Motion. 
Consult Radial Velocity and Stellar Motion for a context of how Proper Motion 
is part of the collective view of how objects in the Universe move.

Proper Motion is essentially the tangential motion of an object that we 
observe on the night sky. 

Measuring this motion is performed via Astrometry and often accomplished 
over many years as opposed to deriving a Radial Motion which is fairly 
instantaneous when an object’s spectra is analyzed. 
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Proper Motion

Proper motion is a movement from one (x,y) position on the celestial 
sphere to another in a tangential movement.

Described in two coordinates: Right Ascension and Declination in 
mili-arcseconds/year or thousands of years.

Directional Indications: 
RA + and - indicate eastward and westward motions, and for 
Dec + and - indicate north and south

Their combined value is computed as the total proper motion having 
a dimensions of angle per time, typically outlined 
as arcseconds per year or milliarcseconds per year: μ2=μRA

2 + μDec
2
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Proper Motion Catalogs
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Proper Motion

Distance (near or far) and actual relative motion (fast or slow) 
has a dramatic impact on observed motion from Earth.

Proper motion cannot be measured for all stars. Historically, 
only stars that are unusually close or moving unusually fast 
relative to the Sun, were measurable. 

Recently, space telescopes such as HIPPARCOS and GAIA have 
provided parallax and proper motion values that were 
previously unattainable. Where HIPPARCOS provided roughly 
100,000, GAIA has provided data on trillions of stars. This data 
is available to all astronomers.
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61 Cygni

A binary star system in the constellation Cygnus, consisting of a pair of orbiting stars with a period of about 659 years 
and a large proper motion located about 11.4 light-years away. 61 Cygni currently has the seventh-highest proper 
motion, and the highest among all visible stars or systems.
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Examples of Proper Motion
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Summary

Proper Motion is one of the key components in defining a celestial object’s motion across the night sky. This can also 
be translated into galactic motion as well. 

Historically, PM has been difficult to determine due to the distances of objects and their relatively slow motion. In 
the 1990s, the HIPPARCUS and TYCHO catalogs provided the first comprehensive measure of PM of close stars. 
Recently, GAIA has greatly expanded our knowledge of PMs for 1.7 trillion objects. 

PM is expressed in directions of RA and Dec and may be expressed in terms of arcseconds per year, or thousand years 
and is useful in astrometric studies.
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Questions?


