
The movement of the stars

• The stars are not fixed in place. Each star has its own independent 
motion in 3D. Different stars move in different speeds and 
directions.

• Over tens of thousands of years, the patterns that we recognize 
now in the sky may not exist anymore.

• For example, one star in a constellation may move north while 
another one moves east.

• Prehistoric humans who lived hundreds of thousands of years ago 
saw a different sky!



Video

Let us see how Orion looks like from Earth at different points in time.

The video is available at this URL:
https://youtu.be/sNqVRzjTSFg

https://youtu.be/sNqVRzjTSFg


The Pleiades
Credits: NASA, ESA, AURA/Caltech, Palomar Observatory

The Pleiades (PLY-a-
deez), also known as the 
Seven Sisters, is a star 
cluster 444 ly away.

They’re actually close to 
each other in 3D space, 
so will still be seen 
together from different 
places and times.



Observing constellations

• Next time you’re far away from the city lights at night, take a look at 
the sky and try to find all the constellations that I mentioned today!

• Sky Map is a great Android app that will show you the location of 
the constellations when you point your phone towards the sky:

https://play.google.com/store/apps/details?id=com.google.android.stardroid

https://play.google.com/store/apps/details?id=com.google.android.stardroid




The Sun

• There is one particular star that is the closest to Earth by far. This 
star is called the Sun.

• While the other stars are many light-years away, the Sun is only 
about 8.3 light-minutes away.

• We call that distance an astronomical unit (denoted by AU), and it 
is equal to around 150 million km.



The Sun

• Since the Sun is so much closer to us than the other stars, it also 
appears much larger and brighter.

• This doesn't mean it's actually larger or brighter than the other 
stars.

• Since those stars are so far away, we only see them as tiny dots in 
the sky.

• But if we put one of these stars in real size next to the Sun, the 
other star could turn out to be much larger and/or brighter.



The Sun as 1 Pixel Compared to Other Stars
Credits: Found online, author unknown



The Sun

• The Sun is so bright that you can get serious eye damage just by 
looking directly at it for a few seconds!

• During daytime, when the Sun is in the sky, we cannot see any 
other stars in the sky, because they're just not bright enough 
compared to the immense brightness of the Sun.

• This is why we can only see the stars during the night, or during a 
solar eclipse.

• The Sun is also bright enough to turn the color of the sky from 
black to blue; we'll learn how that works later.



The Earth’s rotation

• The Earth rotates:
1. Around its own axis,
2. Around the Sun.

• A day is the period during which the Earth completes one rotation 
around its axis, around 24 hours.

• A year is the time it takes the Earth to complete a full revolution 
around the Sun, around 365 days.



The Celestial Tilt
Credits: Modification of illustration from OpenStax Astronomy

23.4°

23.4°

North ecliptic pole • The plane of Earth’s rotation 
around the Sun is the ecliptic.

• The line perpendicular to the 
ecliptic intersects the celestial 
sphere at the ecliptic poles.

• The plane of Earth’s rotation 
around its axis intersects the 
celestial sphere at the celestial 
equator.

• The two planes of rotation differ by 
an axial tilt of 23.4°.

• The two intersections of the 
ecliptic and the celestial equator 
are called equinoxes.

• The Sun is at the equinoxes around 
March 20 and September 23.



Constellations on the Ecliptic
Credits: OpenStax Astronomy

The Sun appears to 
move along the sky 
during the year (but 
actually, Earth moves).

This means there are 
different constellations 
behind the Sun on 
different times.



The Sun’s path in the sky

• In total, there are 13 constellations on the ecliptic.
• The Sun appears to move in a circle eastward, and comes back to its 

original spot after exactly a year.
• There are 360° in a circle, and around 365 days in a year, so the Sun 

appears to move ~1° per day.



Other celestial bodies in the sky
• With the naked eye, we can see 5 planets:

• Mercury
• Venus
• Mars
• Jupiter
• Saturn

• The Sun, the Moon, and these 5 planets were known in ancient Greece as 
the “7 classical planets”.

• The word "planet" means "wanderer" in ancient Greek. These 7 objects 
seem to wander around the sky, while the stars stay in place.

• However, in modern terminology, the word "planet" only applies to large 
objects that orbit the Sun.



Other celestial bodies in the sky

• The Sun follows the ecliptic on the celestial sphere.
• The paths of the Moon and the planets are close to the ecliptic, but 

not exactly on it.
• The orbits of the planets around the Sun, and of the Moon around 

Earth, all lie on their own planes, but these planes turn out to be 
very close to the ecliptic plane.



Other celestial bodies in the sky

• The Sun, Moon, and planets are always within 8-9° north or south 
of the ecliptic.

• This “belt” is called the zodiac.
• “Zodiac" means “circle of animals”. Many of the 13 constellations on 

the zodiac are named after animals.



Conclusions

• This lecture focused on things that can be seen with the naked eye: 
stars, asterisms, and constellations.

• We also learned about many imaginary points and lines in the sky, 
such as the zenith, celestial poles, ecliptic, equinoxes, and so on.

• Reading: OpenStax astronomy, section 2.1.
• Exercises: Practice questions will be posted on Teams.
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