
Astronomy

From Galileo to Spitzer and Beyond! 



Syllabus
Week 1: Introduction. Beginning Astronomy. Naked eye viewing, finding your way in the (Northern hemisphere) sky, 
some interesting objects.

Week 2: Telescopes, history, types and use. Visual fields, understanding magnification, what sort of telescope to use for 
what sort of observation. Some minimal math.

Week 3: Telescope setup – how to get the most from your instruments.

Week 4: Basic physics. What are Stars, planets, asteroids, moons, comets, etc. What do we see in the night sky? What 
do we NOT see? What is our Galaxy?

Week 5: Local viewing – Moon and planets

Week 6: Stars, gas, dust and Pretty Pictures

Week 7: Looking at Deep-Sky Objects – Nebulae and Galaxies 

Week 8: Astrophotography
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From Middle English, French, Greek origins – meaning “Star Arranging” or “Star Regulating”.

For us, it is the Observation, study and understanding (and enjoyment) of the objects visible, 
through many methods (or “messengers”) in the sky. Also for us, our study of Astronomy will 
necessarily be Western-Centric,  but we should fully understand that aside from the 
demonstratable Scientific Aspects of objects in the sky, names, understanding of 
arrangements, any associated “meaning” assigned to these objects are as varied and 
culture-rich as the social groups that inspired them.

Astronomy can be as simple as just looking up. From our position as the third major orbiting 
body out from our local star, we can see quite a bit with our own eyes. We refer to this as 
Naked Eye Astronomy and it can be very rewarding in it’s own right.

Most of us may think of actual Astronomy as the use of some method of enhancing our 
Naked Eye view of the sky – the use of Telescopes of various types, all the way up to ways 
to detect Super Massive Objects colliding.  
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But what are we actually looking at? 



Basic Physics
How did this all start?



Basic Physics

By NASA/WMAP Science Team - Original version: NASA;
modified by Cherkash, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=11885244
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What are Stars?

The early Universe, once it started to 
settle down from being born, Hydrogen, 
and Helium dominate, with a tiny bit 
(relatively) of Lithium and possibly some 
beryllium. The Hydrogen collected 
together – initially by electrostatics, but 
when large enough, gravitation took 
over. Galaxies began to collect mass, 
stars were born.

This is incredibly over-simplified.



Basic Physics
What are Stars?

The early Universe, once it started to settle down from being born, contained mostly 
Hydrogen, and Helium dominate, with a tiny bit (relatively) of Lithium and possibly some 
beryllium. The Hydrogen collected together – initially by electrostatics, but when large 
enough, gravitation took over. Once a particular mass is achieved, hydrogen atoms are no 
longer able to keep away from each other naturally and Fusion begins – thus creating stars.

This is incredibly over-simplified.

The first stars are huge – 100 times (or more) 
the mass of our Sun – and thus very short-lived. 
As stars fuse their Hydrogen, they create 
heavier and heavier elements – until they start 
making Iron. Once the first iron molecule is 
made, a normal star’s life is over. 

https://astronomy.swin.edu.au/cosmos/c/core-collapse



Basic Physics

Stars explode and send out elements, which 
clump together to eventually form rocky 
objects, then Planets and sometimes, us. 
Carl Sagan was right – We ARE Star Stuff. 
It’s where (nearly) everything besides 
Hydrogen, Helium and maybe a little Lithium 
and beryllium comes from.

https://www.britannica.com/science/periodic-table



Size comparison 
video

https://www.youtube.com/watch?v=Hxn9OBH4hWY
https://www.youtube.com/watch?v=Hxn9OBH4hWY
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“Planet” comes from the Greek for “wandering stars”. We generally say “planet” means 
“wanderer” – as in a star that moves across the sky. 

Ignoring almost the entire history of how we got here, a ‘Planet’ is considered (generally) to be 
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What are Planets?

This is kind of tricky. Not to mention fraught with a little controversy (Hi there, Pluto!)

“Planet” comes from the Greek for “wandering stars”. We generally say “planet” means 
“wanderer” – as in a star that moves across the sky. 

Ignoring almost the entire history of how we got here, a ‘Planet’ is considered (generally) to be 
“a large astronomical object that is neither a star or a stellar remnant”. It is “rounded from 
gravitational effects” and has “Cleared it’s path in its orbit about its star”

Our Solar System planets are divided into two basic types: Gaseous and Rocky. The first four 
are Rocky: Mercury, Venus, Earth and Mars, while the next four are gaseous: Jupiter, Saturn, 
Uranus and Neptune.

By User:primefac - This file was derived from: Relative satellite sizes.jpg, CC BY 3.0, 
https://commons.wikimedia.org/w/index.php?curid=37726810
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Planets are presumed to form during the collapse of a star-forming nebula. A Protostar forms at 
the center, surrounded by a rotating disk of gas and dust, or ‘protoplanetary disk’. Dust begins to 
stick together and accumulates enough mass to attract more mass by gravity, continuing until 
the mass collapses inward to form a round ball or protoplanet. These may continue to accrete 
mass until the orbit is cleared of all (or most) matter and the planet is fully formed.
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What are Planets?

Planets are presumed to form during the collapse of a star-forming nebula. A Protostar forms at 
the center, surrounded by a rotating disk of gas and dust, or ‘protoplanetary disk’. Dust begins to 
stick together and accumulates enough mass to attract more mass by gravity, continuing until 
the mass collapses inward to form a round ball or protoplanet. These may continue to accrete 
mass until the orbit is cleared of all (or most) matter and the planet is fully formed.

If a planet is a little larger than the mass of Mars, it may begin to accumulate an atmosphere 
and if it is able to resist the effects of the local star, it may be allowed to keep it. Usually, this 
means some form of magnetic field that deflects the effect of the stellar wind.

Depending on what was collected by the protoplanet – more gas or more solid material – either 
a Rocky or Gaseous world will result.
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Asteroids and comets are similar – the main difference being what they are made of. Worse, an asteroid 
could be a comet.

Essentially, a comet consists of dust and ice, where an asteroid is generally rocky or metal. The word 
‘comet’ was really just a way to differentiate the objects from the asteroids.

When a comet approaches the Sun, it warms and begins to give off dust and gasses. These reflect sunlight 
and create a “coma” or gaseous envelope around the comet body. Solar Radiation may push some of this 
gas and dust away from the comet body and create the tail we associate with comets.

Comets may have more than one tail – As the comet moves through space, dust emitted from it’s surface 
may be left behind and forms a curved tail that indicates where the comet was. Thjis is a Type II tail, or Dust 
Tail. At the same time, an Ion Tail, made of gasses, will always point away from the Sun, as it is following the 
magnetic lines of the Solar Wind. These two tails MAY be oriented in the same direction, but often are not. 
There may also be an “Anti-tail”

The word Comet means “Wearing Long Hair” or “Long-Haired Star”
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Comet or Asteroid?

By NASA Ames Research Center/K. Jobse, P. Jenniskens - 
NASA:http://solarsystem.nasa.gov/multimedia/display.cfm?IM_ID=903http://solarsystem.nasa.gov
/multimedia/gallery/Comet_Parts.jpg, Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=46536727
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Occasionally, a comet (or asteroid) may cross the orbital path of the Earth. When this happens, 
dust or other material is left behind to wait for Earth to intersect it. When it does, we may have a 
“meteor shower” – which is nothing more than tiny grains of dust hitting our atmosphere at great 
speed and leaving a lovely trail of bright light.

By Unknown author - Popular Science Monthly, Volume 18, 
Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=11219885

Meteor showers are commonly identified by their 
“radiant” – or the direction they appear to be coming 
from. The Orionids, for example, appear to originate 
from the constellation Orion. This does not mean that all 
the meteors emanate from Orion, but that if you draw a 
line backward along the path of the meteor to the point 
where they all intersect, that location is somewhere 
near or in the constellation or bright star for which the 
shower is named. 
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While we are on comets and talking about meteor showers, an object (dust, rock, other bit of 
cosmic debris) that is outside of Earth’s atmosphere is referred to as a Meteroid. When that 
object hits the atmosphere, it is called a Meteor, and when it hits Earth, it is called a Meteorite – 
the ‘-ite’ suffix being common to rocky minerals on Earth.

By Asim Patel - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=30551402

The Quadrantid and Geminid meteor showers are 
among those assumed to be from material 
deposited from asteroid, rather than comet, passes. 
These may produce more intense showers or 
storms due to the more substantial material left 
behind by the objects that left the material.

Image is of the Geminids photographed in 2013.
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All planets in our Solar System have moons, save the first two – Mercury and Venus. Many of 
these moons appear to have formed in the same manner as the planets discussed earlier, but 
have formed in a disk surrounding a larger planet, rather than a star.

A few exceptions may exist. Our own Moon is thought to have formed when a protoplanet about 
the size of Mars collided with proto-Earth and knocked off a bit of mass. This molten planetary 
mass eventually coalesced into the Moon. Charon (around Pluto) is thought to have formed 
similarly. The two moons of Mars are believed to be captured asteroids, though a recent 
analysis indicates they may be bits left over from a larger moon that was hit and destroyed.

Bottom line: A Moon is a natural object that orbits a planet.

Our own personal Moon is unique in that it’s size appears to us on Earth as nearly exactly the 
same angular size as the Sun, and this gives us the unique event of Solar Eclipse events!



What do we see in the night sky?

Naked Eye Astronomy gives us quite a bit more than you 
may think.

When most of us look up, we see stars. Some of us may be 
able to discern our visible planets from the stars and of 
course, when the Moon is present, it’s face is well known.

But what else is up there? Did you know you can see a 
gaseous nebula? Did you know you can see not only our 
own galaxy, but another entire Galaxy 2.5 million light years 
away? Do you know how to spot the difference between a 
high-flying jet and the International Space Station or other 
orbiting man-made satellites?

Of course, with optical instruments. All of these are much 
more visible, but when you look at the sword hanging from 
Orion’s Belt, you are seeing not just stars, but the only 
visible nebula we can see without instruments on Earth. 

By NASA, ESA, M. Robberto (Space Telescope Science Institute/ESA) and the Hubble Space Telescope Orion Treasury 
Project Team
http://hubblesite.org/newscenter/newsdesk/archive/releases/2006/01/
https://www.spacetelescope.org/news/heic0601/, Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=1164360

http://hubblesite.org/newscenter/newsdesk/archive/releases/2006/01/


By Skatebiker at English Wikipedia - Transferred from en.wikipedia to Commons by Sreejithk2000 using 
CommonsHelper., Public Domain, https://commons.wikimedia.org/w/index.php?curid=14969173

By David (Deddy) Dayag - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=100182268




