
Fundamentals of Astronomy



Positional Astronomy



Learning Objectives

• Familiarity with circles and angles on the Celestial Sphere
• RA/Dec, coordinates
• Spherical trigonometry
• Astronomical time

Positional Astronomy

Class 1
• Celestial Sphere

• Equatorial, horizontal and ecliptic coordinates

Class 2
• Hour coordinates 

• Time
• Galactic coordinates

• coordinate transformation by spherical trigonometry.
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Our perception of the sky
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Alt-azimuthal (Horizontal) Coordinates



Celestial Equator



Diurnal Motion



Observer at the pole



Observer on equator



Observer at arbitrary latitude









Ecliptic 



Solar path in Equatorial Coordinates



Solar path in Ecliptic coordinates 





The Zodiac : Constellations arbitrarily defined on the Ecliptic
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Northern Hemisphere Seasons
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Coordinate Systems

Horizontal Coordinates



Coordinate Systems

Hour coordinates Galactic coordinates



Hour Circle



Hour Coordinates



Local Sidereal Time







Galactic coordinates - elements











The Spherical Triangle

















The dual triangle







Hour Coordinates and Horizontal Coordinates



Hour Coordinates and Horizontal Coordinates



Horizontal Coordinates and Equatorial Coordinates
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Equatorial to Ecliptic 



True Sun vs Mean Sun: The analemma



True Sun vs Mean Sun





Equation of Time
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Right-handed coordinates (x x y = z)

Left-handed coordinates (y x x = z)
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Hour and horizontal coordinates
(both left-handed)
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Hour and equatorial
Hour : left-handed

Equatorial : right-handed
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Lunar Parallax

For very close objects, their position relative to the stars 
will change depending on the position of the observer.
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Coordinate Translation



Convert from geocentric to “spacecraft” coordinates




