
18- STATE VECTOR AND GEOCENTRIC EQUATORIAL FRAME

At any given time, the state vector of a satellite
comprises its velocity v and acceleration a.

Orbital mechanics is concerned with specifying or
predicting state vectors over intervals of time

the equation governing the state vector of a satellitethe equation governing the state vector of a satellite
traveling around the earth is,

r is the position vector of the satellite relative to the
center of the earth.

ÿr =v and �r =a, must be measured in a non-rotating
frame attached to the earth.
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A commonly used nonrotating right-handed cartesian
coordinate system is the geocentric equatorial frame

Page 220 / 338
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In the geocentric equatorial frame the state vector is 
given in component form by

For the magnitude of the position vector we have:

we see that the components of �ur (the direction 
cosines of r) are found in terms of the right 
ascension á and declination ä as follows :
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EXAMPLE 18.1
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EXAMPLE 18.1EXAMPLE 18.1

Page 223 / 338


