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6.5: Ecliptic Coordinates
In figures  and  we were concerned mainly with the daily rotation of the celestial sphere. In figure  we shall be
concerned mainly with the annual motion of the Sun relative to the stars on the celestial sphere. In contrast to figures  and 3, I
have drawn the celestial equator, not the observer’s horizon, horizontally, and the north celestial pole, not the observer’s zenith, is
at the top of the diagram. It is found that, for an observer on Earth, the Sun moves eastward relative to the stars during the course of
the year, its right ascension continuously increasing; this apparent motion of the Sun relative to the stars is, of course, a
consequence of the Earth revolving around the Sun.

 

Relative to the stars, it is found that, during the course of a year, the Sun moves eastward along a great circle that is inclined to the
equator at an angle of about . This great circle is called the ecliptic, and it is the projection of the plane of Earth’s orbit on the
celestial sphere. The angle between the ecliptic and the equator is called the Obliquity of the Ecliptic. The ecliptic crosses the
equator at two points. The Sun reaches one of these points on about March 22 each year on its way north at which time the Sun’s
declination changes from negative to positive. This point, the ascending node of the Sun’s path on the equator, is the First Point of
Aries, which we introduced in Section 6.3. As mentioned there, and for reasons that will be explained in section 6.7, it is actually in
the constellation Pisces rather than Aries. Nevertheless it is still known as the First Point of Aries and is denoted by the astrological
symbol  for Aries. It is the point from which right ascensions are measured. The instant of time when the Sun crosses the equator
from north to south at the First Point of Aries is the March Equinox. Days and nights are of equal length all over the world on that
date (“equinox” = “equal night”), and that date marks the first day of Spring in the northern hemisphere. For that reason it is also
called the “vernal equinox” (Latin verna = “spring”) – but that is hardly fair to southern hemisphere astronomers, for it marks the
beginning of the southern autumn.

About three months later, on or near June 21, the Sun reaches the point  at the June Solstice (called by those who live in the
Northern hemisphere, the summer solstice). The declination of the Sun is then at its highest point,  degrees. At that instant
the rate of change of the Sun’s declination is zero, which explains the origin of the word “solstice”, which implies that the Sun is
momentarily standing still. The Sun is then in the constellation Gemini. After a further three months, the Sun has descended back to
the equator on its way south, at the September equinox (the “autumnal equinox” for northerners) on or near September 23, when the
Sun is in the constellation Virgo. And after a further three months the Sun reaches its most southerly declination at the December
solstice (“winter solstice” to northerners) on or near December 21, when the Sun is in the constellation Sagittarius.

Also drawn in figure  is the North Pole of the Ecliptic, , which is in Draco. The South Pole of the Ecliptic is in Dorado.

The ecliptic and its pole K form the basis of the ecliptic coordinate system, illustrated in figure . The ecliptic longitude  and
the ecliptic latitude  of a star  are shown in figure , which should be self explanatory. In order to convert between
equatorial and ecliptic coordinates, the triangle to solve is triangle . The arc  is  and the angle  is .
What are the arc , the arc  and the angle ?
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