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The discussion of orbital mechanics up to now has 
been confined to two dimensions, i.e., to the plane of 
the orbits themselves.
In this chapter we will see orbits in three-dimensional 
(real missions and orbital maneuvers)
Our focus will be on the orbits of earth satellites, but Our focus will be on the orbits of earth satellites, but 
the applications are to any two-body trajectories

The coordinate system used to describe earth orbits in 
three dimensions is defined in terms of:
 Earth�s equatorial plane, 

 The ecliptic plane, 

 The earth�s axis of rotation.
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å is approximately 23.4ƕ.

å = obliquity of the ecliptic

The earth�s equatorial plane and the ecliptic intersect along a line, 
which is known  as the vernal equinox line.
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�vernal equinox� is the first day of spring in the
northern hemisphere, when the noontime sun crosses
the equator from south to north

symbol ã �vernal equinox� : The position of the sun
at that instant defines the location of a point in the
sky called the vernal equinoxsky called the vernal equinox

The vernal equinox lies today in the constellation
Pisces

The direction of the vernal equinox line is from the
earth towards ã,
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To the human eye, objects in the night sky appear as points on a celestial 
sphere surrounding the earth
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The vernal equinox ã, which lies on the celestial 
equator, is the origin for measurement of longitude, 
which in astronomical parlance is called right 
ascension. Right ascension (RA or á)

(RA or á) is measured along the celestial equator in 
degrees east from the vernal equinox.degrees east from the vernal equinox.

Latitude on the celestial sphere is called declination. 
(Dec or ä)

(Dec or ä) is measured along a meridian in degrees, 
positive to the north of the equator and negative to 
the south
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The coordinates of celestial bodies as a function of time is 
called an ephemeris
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