How many pieces do you need to completely describe an orbit and where the spacecraft is in the orbit? (SIX)
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:  Easy to visualize location but not orbit.

       
    Easy to measure (radar data).

   or

COEs:     Easier to visualize orbit but can’t measure values directly.

               a:  semimajor axis


e:  eccentricity

constant
i:  inclination
between 
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(0˚-180˚)


Ω: right ascension of asc node
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(0˚-360˚)


ω: argument of perigee
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time →
υ:  true anomaly
between 
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varying

Examples: Describe spacecraft location (whiz wheel problems)

1.
i = 30˚     :  
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2.
i = 60˚
:   Northern most point (ω & υ)

Ω=180˚   :  over equator (ω & υ)

Ω=90˚
:   at perigee (υ)



ω = 0˚     :   at descending node

ω = 90˚


υ = 180˚  :  at apogee (υ)

υ = 0˚

3.
i = 90˚     :  polar orbit (i)
4.
i = 0˚
 :  Special case (no  
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Ω=270˚   :  at descending node


 :   so replace Ω & ω.


ω = 90˚    : also at the +
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 axis               e= 0˚ » no 
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 so replace ω & υ


υ =  90˚                                                    i & e = 0˚ » replace 
Ω, ω, & υ
We’ll learn how to calculate COEs from 
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. For now, let’s see what we can figure out by inspection.
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spacecraft over North pole
spacecraft over equator @ descending node


i = 90˚ 

i = 90˚


Ω=270˚   

Ω=45˚


S/C @ perigee  or  apogee

S/C @ perigee  or  apogee


            ω = 90˚       ω = 270˚

            ω = 180˚      ω = 0˚


            υ = 0˚           υ = 180˚  

             υ = 0˚          υ = 180˚
3.
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4. 
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s/c over equator @ descending node
s/c over 45˚ S. latitude & headed due East


i = 135˚ (westward motion)

i = 45˚


Ω=270˚   

Ω=90˚


S/C @ perigee  or  apogee

S/C @ perigee  or  apogee


            ω = 180˚       ω = 0˚

            ω = 270˚      ω = 90˚


            υ = 0˚           υ = 180˚  

             υ = 0˚          υ = 180˚
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