
Terms & Concepts



Celestial Sphere
The stars are so 
far away that they 
appear fixed to a 
heavenly fabric 
that we call the 
Celestial Sphere.

Anything closer, like the 
Sun, Moon and our 
planets are seen to 
move amongst the stars 
on the celestial sphere.



Axis points to Polaris
The Earths axis is 
tilted 23.5 degrees 
to the plane of its 
orbit and the axis 
always points to the 
same spot on the 
celestial sphere, 
very close to the 
star Polaris.

So, Polaris is the 
same height in the 
sky as your latitude 
and stays put but 
with all the other 
stars revolving 
around it.





Ecliptic
If you could see the stars 
when the Sun is out, you 
would notice that the Sun 
slowly moves along the same 
path, through the same 
constellations, in a year’s 
time, completing a circle that 
is called the Ecliptic. This is a 
perspective thing created 
because the Earth circles the 
Sun.

The Sun passes through the 12 
constellations of the Zodiac, a band 
above and below the Ecliptic. Only a 
section of the ecliptic stretches across the 
sky each night and its position in the sky 
changes throughout the night and year.

All of our planets and the 
Moon are always very close to 
the Ecliptic because all of these 
bodies orbit the Sun in nearly 
the same plane as Earth.
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Constellations
1. There are a total of 88 constellations.

2. Overall, the constellations are bigger than what you might think and 
some have much brighter stars than others.

3. Interesting or noticeable patterns of the constellations are called 
Asterism. This includes the Big Dipper, Square of Pegasus, 
Backward Question Mark of Leo and others.

4. Most of the northern constellations were defined by the ancient 
Greeks. Most names of stars come from Arabic.
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Measuring 
the 
Brightness 
of Heavenly 
Objects



Milky Way Band
The Milky Way Band represents 
the majority of stars in our Milky 
Way Galaxy as viewed from the 
inside—we are inside. 

It is the cumulative faint glow of 
billion of stars that are too far 
away to see individually.

The direction to the center 
of our galaxy is between 
Sagittarius and Scorpius and 
this is also the brightest part of 
the Milky Way.



Milky Way Band

Sun and 
our Solar 
System

Milky Way Galaxy
Basic    Shape

Our Milky Way 
Galaxy is flat 
like a dish with 
a bulging 
center.

Since we 
reside inside 
it, and towards 
the outskirts, it 
appears like a 
continuous 
and irregular 
faint band in 
the night sky.

If you put your 
head in the 
middle of a 
hula-loop, the 
band you see 
is the same as 
the Milky Way 
Band.



Celestial Coordinates
Just like Latitude & 
Longitude are used on Earth 
to define locations, for the 
sky, we use the coordinate 
system of Right Ascension & 
Declination.

Dec or Declination is equivalent to 
latitude and uses the same increments. 
The only difference is that the plus sign 
is used for locations North of the 
Celestial Equator and the Negative sign 
for locations South of the Celestial 
Equator. Remember, the Celestial 
Equator is the projection of Earth’s 
Equator onto the Celestial Sphere. 

RA or Right Ascension is akin to 
Longitude on Earth except that it 
uses 24 hours for its divisions 
starting at the location of the Sun 
on the first day of Spring, or Vernal 
Equinox and progresses eastward. 
The Sun is in the constellation of 
Pisces at this time.

RA

Dec

Examples
Sirius.  RA 6h 45m    Dec –16o 42' 58"
Polaris. RA 2h 41m 39s Dec +89o 15' 51"
Arcturus. ! 14h 15m 40s   " +19o 10' 56"
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Zenith…
is the highest   point in the sky, 
directly over   your head...…

Meridian…
.is a line or half   circle that divides 

…the sky in half.   It starts at the due 
.north horizon, arcs  to the zenith and……

.continues to the   due south horizon.



1. Find a place away from bright or 
glaring lights. Some white light is okay.

2. Give your eyes 5 to 10 minutes to 
adapt to the dark. This will help you 
tremendously to see the stars.

3. Avoid nights when the Moon is shining 
bright because its light will whitewash 
the night sky making it difficult to see 
many stars.

4. Use a red-light flashlight to read star 
charts, etc. Now, many of these red-
light flashlights are too bright and may 
not work as desired.

5. If you get to a really dark site, it may be 
difficult to recognize the constellations 
because many of the fainter stars will 
be brighter, obscuring the patterns.

Naked-eye 
Observing Tips



Astronomy 
magazine is 
an excellent 
resource for 
beginners +



Planetarium 
Software



Planetarium 
App



Using 
the 

Star 
Finder

This is technically called 

a Planisphere


