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* | he 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 orbitsin three-dimensional
(real missions and orbital maneuvers)

Our focus will be on the orbits of earth satellites, but
the applications are to any two-body traectories

The coordinate system used to describe earth orbitsin
three dimensions is defined in terms of:
v’ Earth’s equatorial plane,

v The ecliptic plane,

v The earth’s axis of rotation.
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Summer solstice
First day of summer

= 21 June

¢ IS approximately 23.4e.
¢ = obliquity of the ecliptic B

The earth’s equatorial plane and the ecliptic intersect along s_

which isknown asthe 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 y ‘vernal equinox’ : The position of the sun
at that instant defines the location of a point in the

sky called the vernal eguinox

The vernal equinox lies today in the constellation
Pisces

The direction of the vernal equinox line is from the f -
earth towards y, =
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To the human eye, objects in the night sky appear as points on a celestial
sphere surrounding the earth

Earth's equatorial plane

Celestial equator
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The verna equinox vy, which lies on the celestial
equator, iIs the origin for measurement of longitude,
which in astronomical parlance is caled right
ascension. Right ascension (RA or o)

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

L atitude on the celestial sphere is called declination.
(Dec or 6)

(Dec or 5) is measured along a meridian in degrees, 45 &
positive to the north of the equator and negative tofss- =%
the south s
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A view of the sky above the eastern horizon from 0° longitude on the equator at 9 am local
time, 20 March, 2004. (Precession epoch AD 29%%.)216 /338
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Venus and moon ephemeris for 0 hours universal time (Precession epoch: Ap 2000)

Venus Moon

Date RA Dec RA Dec

1 Jan 2004 21 hr 05.0 min —18°36’ 1 hr 44.9 min --8°47'

1 Feb 2004 23 hr 28.0 min —04°30" 4 hr 37.0 min 4-24°11’
1 Mar 2004 01 hr 30.0 min +-10°26" 6 hr 04.0 min J-08°32
1 Apr 2004 03 hr 37.6 min +22°51’ 9 hr 18.7 min +21°08’
1 May 2004 05 hr 20.3 min +27°44' 11 hr 28.8 min +07°53’
1 Jun 2004 05 hr 25.9 min +-24°43’ 14 hr 31.3 min —14°48’
1 Jul 2004 04 hr 34.5 min +17°48' 17 hr 09.0 min —26°08’
1 Aug 2004 05 hr 37.4 min +19°04’ 21 hr 05.9 min —21°49’
1 Sep 2004 07 hr 40.9 min +19°16’ 00 hr 17.0 min —00°567
1 Oct 2004 09 hr 56.5 min +12°42' 02 hr 20.9 min 4-14°35/
1 Nov 2004 12 hr 15.8 min +00°01’ 05 hr 26.7 min +-27°18°
1 Dec 2004 14 hr 34.3 min —13221" 07 hr 50.3 min +26°14'
1 Jan 2005 17 hr 12.9 min —22°15’ 10 hr 49.4 min +11°39"

The coordinates of celestial bodies as a function of time is

called an ephemeris
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