From the Earth's surface we envision a hemisphere and mark the
compass points on the horizon. The circle that passes through the
south point, north point and the point directly over head
(zenith) i1is called the meridian.

Zenith

This system allows one to i1ndicate any position 1in the sky by two
reference points, the time from the meridian and the angle from
the horizon. Of course, since the Earth rotates, your coordinates
will change after a few minutes.



The horizontal coordinate system (commonly referred to as the
alt-az system) 1s the simplest coordinate system as 1t 1s based
on the observer's horizon. The celestial hemisphere viewed by an
observer on the Earth 1s shown 1n the figure below. The great
circle through the zenith Z and the north celestial pole P cuts
the horizon NESYW at the north point (N) and the south point
(S) . The great circle WZE at right angles to the great circle
NPZS cuts the horizon at the west point (W) and the east point
(E) .
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The celestial sphere has a north and south celestial pole as well
as a celestial equator which are projected reference points to the
same positions on the Earth surface. Right Ascension and
Declination serve as an absolute coordinate system fixed on the

sky, rather than a relative system 1like the zenith/horizon
system.
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The celestial sphere for an observer in Seattle,
The angle between the zenith and the NCP = the
angle between the celestial equator and the horizon.

That angle = 90° — observer s latitude,

Horzon
imiae el Your view from Seatle. Stars risein the East
Stars motion at Seattle. Starsrotate parallel to half of the sky, reach maxrawm alamde when
the Celesnal Equator, so they move at an angle crossing the raer dian (due South) and setin

with respect to the honzon here. Alntudes of 1/4, the West half of the sky. The Celestial Equator
1/2, and 34 the way up to the zenith are marked. goes through due East and due West.




In this system, known as the equatorial coordinate system, the
analog of latitude 1s the declination, &. The declination of a star
1s 1ts angular distance 1n degrees measured from the celestial
equator along the meridian through the star. It 1s measured north
and south of the celestial equator and ranges from 0° at the
celestial equator to 90° at the celestial poles

The analog of longitude 1n the equatorial system 1s the hour angle,
H (you may also see the symbol HA used). Defining the observer's
meridian as the arc of the great circle which passes from the north
celestial pole through the zenith to the south celestial pole, the
hour angle of a star 1s measured from the observer's meridian
westwards to the meridian through the star (from 0° to 360°).



Observer's meridian

Star’'s apparent motion

Celestial equator

Celestial horizon
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The projection of the Sun's path across the sky during the year 1s
called the ecliptic. The points where the ecliptic crosses the
celestial equator are the vernal and autumnal equinox's. The point
were the Sun 1s highest 1n the northern hemisphere 1s called the
summer solstice. The lowest point i1s the winter solstice.



Arctic Circle

Tropic of Cancer Sun's rays
Equator To Sun

—= Summer

solstice

Tropic of Capricom

Antarctic Circle

Days are longest in the summer for the northern hemisphere due to
ti1lt of the Earth's axis allowing for more sunlight to be
projected onto surface. Note also the reason for the "midnight"
sun at the North Pole 1in summer. Longest day of the year 1s at

the summer solstice
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Drawn onto the celestial sphere are 1maginary shapes called
constellations, Latin for “group of stars'. These constellations
organize the stars 1nto more easily 1dentifiable groups. No one

knows the exact origin of the constellations that we use today, but
48 had been established by ancient Greek times.



The origin of the names of particular constellations 1s lost with
time, dating back before written records. The ancient Greeks were
the first to record the oral legends and, thus, constellations are
often drawn in the shapes of mythical heros and creatures tracing a
pattern of stars on the celestial sphere, recorded on a star map.
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Since the Earth's axis is tilted 23 1/2 degrees from the plane of
our orbit around the Sun, The apparent motion of the Sun through
the sky during the year is a circle that is inclined 23 1/2 degrees
from the celestial equator. This circle 1s called the ecliptic and
passes through 12 of the 88 constellations that we call the zodiac.
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Hipparchus also developed a simply method of i1dentifying the stars
in the sky by using a letter from the Greek alphabet combined with
the constellation name. In 1603, Johann Bayer developed the most
influential nomenclature by assigning letters to each of the stars
in a constellations 1n descending order of brightness, beginning
with the Greek alphabet and then, 1f all those letters were
exhausted, continuing with Roman letters then numbers.
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Gravitation pull of the Sun and Moon causes a "wobble" 1n the
Farth's axis with a period of 25,000 vyears (like pushing a
gyroscope) . This wobble 1s called precession and has the result of
changing the point in the sky where the celestial poles are located
and, therefore, changes the "pole star".
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Sidereal day
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Typlical we use synodic time, which means with respect to the Sun,
in our everyday life. For example, noon, midnight, twilight are all
examples of synodic time based on where the Sun 1s 1n the sky (e.g.
directly overhead on the equator for noon). Astronomers often use
sidereal time, which means time with respect to the stars, for
their measurements.



The Moon 1s tidally locked to the Earth, meaning that one side
always faces us (the nearside), whereas the farside 1s forever
hidden from us. In addition, the Moon 1s 1lluminated on one side by
the Sun, the other side i1s dark (night).
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As the Moon moves counterclockwilise around the Earth, the daylight
side becomes more and more visible (i.e. we say the Moon 1is
"waxing'). After full Moon 1s reached we begin to see more and more
of the nighttime side (i.e. we say the Moon 1s “waning'). This
whole monthly sequence 1s called the phases of the Moon.



