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Equinoxes

Equinoxes are days in which day and night are of equal duration. The two-yearly
equinoxes occur when the plane of Earth's equator passes through the center of
the Sun.
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The Vernal Equinox: one of two points at which the ecliptic intersects the celestial
equator. At it, the sun is moving along the ecliptic in a northeasterly direction and
occurs in 20-21 March, in this point is meaning the beginning of spring in the Northern
Hemisphere and the beginning of autumn in the Southern Hemisphere.
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The autumnal equinox: occurs in 22-23 September and opposite the vernal equinox
and the ecliptic intersects the celestial equator. In this point is meaning the beginning
of autumn in the Northern Hemisphere and the beginning of spring in the Southern
Hemisphere.
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The Sun mowes amaong the stars along the ecliptic, completing one
360° path in one year. The ecliptic is tited by 23 5° with respect

to the celestial equator. The Sur’s position on the celestial sphere
inAaugust (full circle) and in February (dashed circle) is shown.

Earth's rotation: is the rotation of the planet Earth around its own axis. The Earth
rotates from the west towards east. As viewed from North Star or (pole star, Polaris),
the Earth turns counter-clockwise.

21



1)

2)

Dr. Imad A. ALHayali Astronomy 2" /physics

The Earth rotates once in about 24" with respect to the sun and once every 23" 56 ™ 4 ¢
with respect to the stars. Earth's rotation is slowing slightly with time; thus, a day was
shorter in the past. This is due to the tidal effects the Moon has on Earth's rotation.

Atomic clocks show that a modern-day is longer by about 1.7 milliseconds than a
century ago.
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Solstices

The solstices are days when the Sun reaches its farthest northern and southern
declinations. The winter solstice occurs on December 21 or 22 and marks the beginning
of winter in the northern hemisphere and the beginning of summer in the southern
hemisphere (this is the shortest day of the year). The summer solstice occurs on June
21 and marks the beginning of summer (this is the longest day of the year).
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Precession
Precession is the slow wobble of Earth's rotation axis due to our planet's nonspherical
shape and its gravitational interaction with the Sun and the Moon.
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The precession of the Earth's axis has a number of observable effects.

The positions of the south and north celestial poles appear to move in circles against
the space-fixed backdrop of stars, completing one circuit in approximately 25800
years. Thus, while today the star Polaris lies approximately 1° at the north celestial
pole, this will change over time, and other stars will become the "north star". In
approximately 3200 years, the star Gamma Cephei in the Cepheus constellation will
succeed Polaris for this position.

The position of the Earth in its orbit around the Sun at the solstices, equinoxes slowly
change. For example, suppose that the Earth's orbital position is marked at the summer
solstice, when the Earth's axial tilt is pointing directly toward the Sun. One full orbit
later, when the Sun has returned to the same apparent position relative to the
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background stars, the Earth's axial tilt is not now directly toward the Sun: because of
the effects of precession, it is a little way "beyond" this. In other words, the solstice
occurred a little earlier in the orbit, is about 20 minutes shorter than the sidereal year.
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Nutation:

Is a small irregularity in the precession. It superimposes a small oscillation upon this
great slow movement, with a period of 18.6 years and an amplitude of 9.2 seconds of
arc. The cause of nutation lies chiefly in the fact that the plane of the Moon’s orbit
around the Earth is tilted by about 5° from the plane of the Earth’s orbit around the
Sun.
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Effects of precession and nutation on Earth’s axis of rotation.
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